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PREAMBUL

“Studiu de cercetare pentru situatiile de urgenta si riscurile de mediu in aria proiectului” a fost
elaborat in cadrul proiectului “Retea comund durabila pentru situatiile de urgentd din Banat” RORS 283
finantat prin Programul INTERREG IPA de cooperare transfrontalierd Romania-Serbia.

Proiectul derulat pe o perioada de 30 luni este implementat de catre Consiliul Judetean Carag-Severin in
parteneriat cu Inspectoratul pentru Situatii de Urgentd "SEMENIC” al Judetului Caras-Severin, Primaria Orasu-
lui Varset si Asociatia de Dezvoltare Intercomunitara pentru Managementul Situatiilor de Urgentd — ADIVEST.

Obiectivele proiectului vizeaza imbundatatirea eficientei interventiilor in situatii de urgentd in aria
proiectului, reprezentata de judetele Caras-Severin, Timis din Romdania si Districtul Banatul de Sud din Serbia.

Proiectul propus a pornit inclusiv de la nevoia comuna de a putea previziona situatiile de risc. Riscurile
comune determind autoritatile din aria proiectului sa consolideze Impreuna prevenirea, protectia, constientiza-
rea populatiei si capacitatea de interventie in caz de urgenta.

Echipa de implementare a proiectului este formata din:

Partener 1 (Lider de proiect): Consiliul Judetean Carag-Severin
BITEA Cristian-manager de proiect

AFRASILOAIA BENGA Emilia — manager financiar
GIRU Mariana-director tehnic

UNGUREANU Adina-expert eficientizare investitii
MICLOSINA Simona - promotor local

kv =

Partener 2: Inspectoratul pentru Situatii de Urgentd "SEMENIC” al Judetului Caras-Severin
6. TILCA Ionel Petru — manager TIC
7. BUZDUCEA Ovidiu Aurel/ TOCMELEA Magdalena Maria — director control riscuri

Partener 3: Primdria Oragului Virset
8. PUTNIK Marina — manager sistem management riscuri
9. VARGA Ivana — asistent manager

Partener 4: Asociatia de Dezvoltare Intercomunitard pentru Managementul Situatiilor de Urgentd —
ADIVEST
10. BALASA Sergiu — director cercetare si dezvoltare stiintifica

“Studiu de cercetare pentru situatiile de urgenta si riscurile de mediu in aria proiectului” include in final
prognoza principalilor factori de risc in zona de studiu, un instrument util institutiilor cu rol operational in ges-
tionarea situatiilor de urgenta, unitatilor administrativ teritoriale locale, precum si altor actori locali cu atributii
in domeniul managementului situatiilor de urgenta din aria proiectului.

Manager de proiect
Cristian BITEA
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- Studiu privind riscurile hidro-climatice -

Prezentul studiu este proprietatea intelectuala a autorilor. Nu se permite copierea partiald sau totala,
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nu poate fi folosit in alt scop decdt acela pentru care a fost redactat.
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CAPITOLULI - INTRODUCERE

Istoricul cercetarilor

Primele aprecieri asupra partii de sud-vest a Romaniei apar in referiri istorice. Acestea cuprind pe langa
descrierea faptelor istorice respective si descrierea locurilor, informatii asupra populatiei si obiceiurilor, dar si
numeroase date climatice. Aflam astfel despre seceta din 1130 sau de precipitatiile abundente din 1156. Despre
seceta din 1241 aflam din descrierea lui Gheorghe Popovici, din lucrarea Romdnii Bandteni, aparuta la Lugoj in
1904. Cronici anonime, cu referire la istoria regiunilor Banatene si in care se fac trimiteri §i asupra unor inun-
datii, sunt cele din anii 1504, 1538 si 1593 (dupa Stanciu, 2005).

Prima lucrare care descrie detaliat locurile, bogatiile Banatului, care face referire la locuitori sai, dar si
la unele aspecte ale climei, este Istoria Banatului Timigan a lui Francisco Griselini. Acesta a scris despre aceste
locuri cu ocazia drumurilor sale prin regiune in anul 1775. In lucrarea sa face si aprecieri asupra vremii din
zonele prin care a trecut, observand ca drumul spre Dognecea era distrus ,,deoarece 1n ziua precedenta plouase
necontenit”.

Observatii meteorologice cu ajutorul instrumentelor au inceput sa se efectueze in sud-vestul tarii inca din
ultimele doud decenii ale secolului al XVIII-lea, la Timisoara, pentru ca dupa anul 1800 sa se faca observatii
meteorologice si la Caransebes.

Despre caracteristicile climatice ale Banatului si aspecte ale hidrologiei au fost facute numeroase cerce-
tari.

Dumitru Bacinschi, in anul 1960, face un studiu despre ploile torentiale cazute in sud-vest in septembrie,
iar In 1970 L. Béacanu si V. Ghibedea vor prezenta un istoric al observatiilor meteorologice din Banat. De altfel,
V. Ghibedea, va mai efectua aprecieri asupra climei Banatului si in studii aparute in 1973, 1976 si 1982. O lu-
crare ce face corelatie Intre factorii declansatori ai precipitatiilor si cantitatile cizute este cea a lui E. Grigercsik,
aparutd In 1973. Lucrari ample, ce implica discutii asupra unor fenomene care cuprind teritoriul Romaniei au
scris N. Topor si C. Stoica in 1965, C. Doneaud, D. Bacinschi, N. Besleaga, E. Milea in 1972. V. Ghibedea si
Lucia Bacanu realizeaza n anul 1982 un studiu asupra unui vant specific sudului Banatului — Vantul Cosava.
Asupra acestui aspect au insistat i [. Stancescu si D. Damian in 1976, cand au analizat conditiile aerosinoptice
in care se produce acest vant. Gh. Mahara (1970) a facut cercetari asupra regimului eolian in Campia Crisurilor.

Studii importante de meteorologie a realizat si colectivul de la Centrul Meteorologic Banat-Crisana, aici
amintind pe Stanciu Eugenia cu lucrari importante asupra precipitatiilor atmosferice si a fenomenelor de risc,
unele studii fiind realizate si in cooperare cu alti meteorologi sau hidrologi ca Béldnescu Dorina (1997), 1. V.
Misa (1995), N. Todorescu si subsemnatul. Recent au aparut studii asupra analizei cazurilor de vreme severa
gestionate cu radarul meteorologic prin contributia subsemnatului, a Elzei Hauer (2008) si A. Moisescu. Acestea
s-au prezentat fie In cadrul Administratiei Nationale de Meterologie fie in cadrul colectivului de meteorologi de
la Serviciul de Prognoza Vremii Timisoara.

Asupra unor aspecte geomorfologice ale reliefului Banatului a facut cercetari T. Morariu, care in 1946
publicd un studiu despre crovurile din Banat. Gh. Pop face in 1946 cercetari geomorfologice asupra cursului
inferior al Muresului. Despre Defileul Dunarii primele studii geomorfologice 1i apartin lui Gr. Posea, N. Popescu
si M. lelenicz n 1973. Lucrari ample asupra unitatilor de relief care includ Banatul au publicat V. Mihailescu in
1963, cu referire la partile de deal si de campie, Gh. Mahara 1n anul 1974 cu privire asupra evolutiei paleogeo-
grafice a campiei sau Gr. Posea, cu un studiu complex asupra Campiei de Vest in anul 1995. Studii asupra unor
suprafete de dimensiuni mai mici au realizat O. Herscovici, cu o lucrare despre rocile de origine vulcanica de la
Lucaret in 1976, M. Grigore si 1. lanog despre Muntii Semenic. Tot despre zona montana a scris V. Sencu si [.
Ianos (Muntii Dognecei) in 1987.

Monografiile judetelor din partea de sud-vest a Romaniei au constituit la vremea cand au fost publicate o
sursa valoroasa de informatii prin gama larga de aspecte geografice dezbatute. Astfel, V. Ardelean si [. Zavoianu
(1970) au elaborat volumul dedicat judetului Timis, pentru ca Velcea Valeria, 1. Velcea si O. Mandrut (1971) sa
dedice un studiu similar judetului Arad, urmat in 1976 de cel asupra judetului Caras-Severin, avandu-i ca autori
pe V. Sencu si pe 1. Bacanaru. O analiza a reliefului judetului Timis realizeaza M. Bizerea in anul 1971.

Partea de hidrologie este bine reprezentata prin lucrari atat asupra apelor de suprafata cat si de adancime.
A. Ungureanu are o serie de studii asupra apelor freatice din Campia Timisului si Lugojului si asupra clasificarii
fizico-chimice a acestora in 1976, 1977, 1980 si 1985. N. Teodorescu, Harabagiu Carmen si Stanciu Eugenia au
contributii asupra unor studii de corelare intre precipitatii si scurgerea medie de pe raurile din Banat (2000). N.
Teodorescu, Hauer Elza si Nichita Cristian au facut studii asupra viiturii din Banat din 2005 1n sesiuni stiintifice
din 2005 si 2006.

O lucrare importanta asupra raurilor este cea a lui I. Ujvari in 1972: Geografia Apelor Romdniei. Asupra
apelor minerale din Banat a facut cercetari O.D. Simut in 1981 si 1986.

Partea de pedologie este abordata de C.D. Chiritd in Pedologie Generala, aparutd in 1955. Una din cele
mai complete studii asupra solurilor Banatului le-au facut Gh. Ianos, I. Pusca si M. Goian in 1997.



Metode de cercetare

Metodele de cercetare sunt diferite, fiecare dintre ele adaptat scopului urmarit. Astfel, in exprimarea si
interpretarea fenomenelor meteorologice doar prin prisma datelor obtinute la statiile meteorologice, am folosit
metode traditionale utilizate in meteorologie-climatologie, chiar daca stocarea si prelucrarea prin metode sta-
tistico-matematice a datelor este facuta cu ajutorul calculatoarelor. Mai mult, datele obtinute de la statiile meteo-
rologice 1n regim clasic (viteza si directia vantului sau cantitatea de precipitatii, de exemplu) sunt obtinute de la
un numar tot mai ridicat de statii meteorologice automate, dotate cu senzori.

Unul dintre avantajele utilizarii statiilor meteorologice automate este acela de a beneficia de un soft des-
tinat managementului datelor meteorologice atat pentru aplicatiile punctuale cat si pentru marile retele de statii
meteorologice automate. Este o unealta eficienta pentru stringerea si utilizarea datelor meteorologice de suprafa-
ta, care provin de la senzorii inteligenti ai statiilor meteorologice automate, servind nevoilor serviciilor meteoro-
logice nationale destinate observatiilor meteorologice de suprafatd. Acesta consta dintr-o baza de date si cateva
aplicatii independente. Softul permite comunicarea cu statia meteorologicd automata si, de asemenea, furnizeaza
intrumente eficiente de configurare pentru mentinerea retelelor de statii. Sistemul ofera solutia unui management
al datelor meteorologice care se poate dezvolta de la o singura consola de observare a statiei meteorologice, la un
sistem care acopera nevoile de stocare si colectare de date ale unei Intregi retele de statii meteorologice automate.

In interpretarea si explicarea fenomenelor meteorologice in dinamica lor, metodele sunt diferite. Clasicul
in aceasta situatie este reprezentat de harti (metode cartografice), imagini sau desene ale modelelor conceptuale
(metode grafice). Acestea insad au in spate tehnologii recente si un foarte vast si complicat aparat matematic si
fizic.

Metodele si mijloacele moderne sunt folosite incepand de la etapa de prognoza a fenomenelor meteoro-
logice periculoase. Se pleaca de la analiza hartilor sinoptice de la diferite centre din Europa (METEOFRANCE,
ECMWF, ARPEGE, GFS, etc) ale cimpului baric de la nivelul solului, ale geopotentialului de 1a nivelul 500 hPa
si ale umezelii relative de la 700 hPa (metoda analizei) pentru a sintetiza si emite anumite rationamente - prin
metoda deductiva.

Datele de observatii din toatd lumea (din avion, sateliti, statii meteorologice) sunt considerate conditii ini-
tiale pentru modelele globale (ARPEGE, ECMWF) si ele sunt integrate. Folosindu-se toate ecuatiile de miscare,
ecuatia termodinamicii $i anumite aproximatii, se obtin iesirile numerice ale modelelor.

Metoda comparativi este folositd des 1n analizele de caz, incepand de la prezentarea modelelor de insta-
bilitate sau a hartilor sinoptice si pana la hartile radar sau satelitare.

In ultimele decenii un rol tot mai mare il au satelitii meteorologici, care exploreazi in 24 de ore intreaga
planeta pe benzi latitudinale de la vest la est, efectuand fotografii si masuratori cantitative privind temperatura
suprafetelor continentale, oceanice si de gheata, repartitia vaporilor de apa, temperatura la limita superioara a
sistemelor noroase, bilantul radiativ al sistemului Pamant-Atmosfera, evolutia sistemelor noroase si a genurilor
de nori, particularitatile circulatiei generale a atmosferei dependent de sistemele noroase, repartitia stratului de
zapada si gheata.

Imaginile satelitare prezintd dinamica fenomenelor meteorologice in diferite canale spectrale (vizibil, in-
frarosu sau vapori de apd). Gestiunea datelor care concurd la supravegherea fenomenelor de risc, in special a
viiturilor si a inundatiilor generate, se sprijind intr-o mare masura pe facilitdtile functionale oferite de Sistemele
Informationale Geografice (SIG), combinate cu datele de teledetectie satelitara si cu modelele hidrologice. Aces-
te tehnici ofera posibilitatea colectdrii unor mari volume de informatii la scari locale, regionale sau globale, in
timp real sau cvasi real, ceea ce poate contribui pe de-o parte la Tmbunatétirea preciziei prognozei fenomenelor
periculoase si, pe de alta parte, la o identificare precisa a zonelor afectate si la evaluarea impactului asupra me-
diului, economiei si populatiei. In prezent, serviciile de prognoza si avertizare beneficiaza si de tehnicile bazate
pe utilizarea datelor imagine de mare rezolutie HRV - canalul vizibil de mare rezolutie.

CAPITOLULII - CADRUL NATURAL

Asezarea geograficd si cadrul natural al unei regiuni imprima acesteia particularitati care se rasfrang asu-
pra caracteristicilor meteo-climatice. Regiunea geograficé peste care se suprapune studiul de fata are In compo-
nentd o varietate de formele de relief, intr-o proportie relativ egala si dispuse altimetric crescator de la vest la est.

2.1. Asezare. Limitele regiunii
Regiunea luata in considerare pentru aceasta lucrare este situata in partea de vest si sud-vest a Romaniei.
Situat in partea de sud-vest a Romaniei, judetul Caras-Severin se invecineaza la nord-vest cu judetul Ti-
mis, la nord-est cu judetul Hunedoara, la est cu judetul Gorj, la sud-est cu judetul Mehedinti, in partea de vest
cu Republica Serbia i Muntenegru, pe o lungime de 70 km, iar 1n partea de sud-vest cu fluviul Dunarea, pe o

lungime de 64 km. Cu o suprafata de 8519,76 km2 (3,6 % din teritoriul national) judetul Carag-Severin este al
treilea judet ca Intindere dintre judetele tarii, ocupand 26,59% din suprafata totala a Regiunii Vest, din care face
parte alaturi de judetele Timis, Arad si Hunedoara (dupa Strategia de dezvoltare durabila a judetului Carag-Se-
verin 2015-2020).
Judetul Carag-Severin se incadreaza intre urmatoarele puncte extreme:
NORD - Vf. Rusca
45°40°10” latitudine nordica
22°26°15» longitudine estica
EST - Vf. Scarisoara
45°25°10” latitudine nordica
22°43°30” longitudine estica
SUD — Dealul Caprior
44°35°20” latitudine nordica
29°9°10” longitudine estica
VEST - localitatea [am
45°°10” latitudine nordica
21°21°40” longitudine estica

Judetul Caras-Severin cuprinde un numar de 77 unitati administrativ-teritoriale, din care 2 municipii, 6
orase si 69 comune. Din punct de vedere geografic, Carag-Severin este un judet montan (65,4% din suprafata),
dar are si largi zone depresionare (15,5%), dealuri (10,8%) si campii (7,3%). Zona muntoasa este reprezentata
de Muntii Banatului, Muntii Tarcu-Godeanu (cu varful Gugu, cel mai inalt din Banat — 2.291 m) si Muntii
Cernei. Altitudinile cresc de la vest la est, masivul Tarcu -Godeanu cuprinzand naltimi in intervalul 1600-2200
m, In timp ce grupul Semenic, Anina, Almaj, Dognecea, Locvei au inaltimi variind intre 600-1400 m. Muntii
Banatului, care se inscriu aproape in intregime in limitele judetului, apar delimitati de zone joase, care le dau
aspectul unui bloc montan unitar, cu altitudini medii intre 600-800 m. Intre acestea, o zona aparte o constituie
Depresiunea Almajului, strajuitd din toate partile de culmi nu prea nalte. Spre vest zona muntoasa este flancata
de un relief deluros: dealurile Oravitei, Doclinului si Sacos-Zagujeni. Treapta cea mai joasa de relief o formeaza
Campiei Timisului cu subunitétile: Campia Sipetului, Campia Moravitei si Campia Carasului (dupa Strategia
de dezvoltare durabild a judetului Carag-Severin 2015-2020).

La est limita este alcatuita din versantul vestic al Muntilor Tarcu-Godeanu, Cernei si Poiana Rusci. in
detaliu limita estica porneste de la varsarea raului Cerna in Dundre §i urcd in amonte pana la interfluviul dintre
raul Craiova si Olanul, afluenti pe dreapta ai Cernei. De aici urca pe Plaiul Gasca pana in Vf. Dobrii (1828 m)
din Muntii Cernei. in continuare trece in Muntii Godeanu urmand interfluviul dintre Raul Rece si afluentii aces-
tuia pe de-o parte si Raul Ses pe de alta, peste Vf. Olanele (1989 m), Vf. Sincu (1922 m) si V{. Prislop (1962
m) pana la Obérsia Hidegului, de sub Vf. Suculetul (2042 m). in Muntii Tarcului limita esticd lasi in stanga
V1. Tarcu (2190 m) si Céaleanu (2190 m) pentru a urma interfluviul dintre Bistra Marului respectiv Peceneaga si
afluentii de pe stanga ai Raului Mare; apoi coboara pana la est de Bucova trecand peste Vf. Netis (2089 m), VT.
Petrii (2192 m) si Vf. Petreanu (1985 m), urménd interfluviul dintre raul Bistra si raul Zeicani. De la Poarta de
Fier a Transilvaniei (499 m), urca in Muntii Poiana Rusca si urmeaza interfluviul dintre raul Rusca si afluentii
sdi pe partea dreaptd pe de-o parte, si afluentii Galbenei si ai Cernei pe de alta. La nord de Cioaca Strigoaniei
(1217 m), pana la raul Mures, limita esticd o constituie rdul Dobra pana la confluenta acestora.

2.2. Caracteristici geologice

2.2.1 Relieful se caracterizeaza printr-o mare diversitate, cu o morfologie complexa, cu structuri geologi-
ce strans legate de evolutia in timp §i spatiu a regiunii de vest a tarii.

In precambrian zona montani ficea parte din un geosinclinal de mare amploare care se consideri ci ar
fi apartinut de geosinclinalul Ardenilor extins din sudul Marii Britanii prin Germania, peste Roméania pana la
Platforma Moldoveneasca. In timpul orogenezei precambriene are loc consolidarea subasmentului cristalin,
pentru ca in timpul orogenezei caledonice sa aiba loc cutarea si metamorfozarea sisturilor cristaline ce apartin
Seriei de Locva (Posea et al., 1974).

Epoca hercinica se intinde de la sfarsitul devonianului si pana in cretacic. Acum are loc cutarea si me-
tamorfozarea sedimentelor si curgerilor de lava cu formarea sisturilor cristaline ce tin de Seria de Lescovita.
Aparitia unor fracturi orizontale pe directia nord-sud in formatiunile cristaline au determinat o mobilitate accen-
tuatd a unor a unor sectoare. Intr-un astfel de sector s-a schitat depresiunea de tip graben Resita-Moldova Noua.

In carbonifer-permiam peste sisturile cristaline s-au depus conglomerate, argile, carbuni, gresii cu
intercalatii de argile cdrbunoase care au fost cutate n timpul orogenezei hercinice.

Miscdrile kimmerice vechi din triasic-jurasic au ca efect deplasari pe verticala ce au dus la readancirea



geosinclinalului Resita-Moldova Noua. Acesta va fi din nou invadat de apa in transgresiunea liasici. incepe ast-
fel o noud etapa de sedimentare in care se depun conglomerate si calcare dolomitice, calcare albe si bituminoase
care vor fi cutate de miscarile kimmerice noi. Fundamentul de sisturi cristaline mezo- si epimetamorfice apar la
zi si in Dealurile Lugojului, Oravitei, Buziasului. Peste acest fundament se afla calcare din jurasicul superior si
gresii cuartoase din cretacic.

Dupa mezozoic apare o lacuna de sedimentare pand in miocen, cand, favorizate de miscari de afundare
incep noi cicluri de sedimentare incepand din acvitanian. Aceste formatiuni se gasesc pe suprafete foarte reduse
in Depresiunea Ezeris. Au urmat depozite din badenian dispuse transgresiv peste cele din miocen. Sunt formate
din brecii, conglomerate, pietrigsuri, marne, nisipuri, calcare. Sarmatianul apare in Dealurile Oravitei dar si mai
la nord de acestea. Cele mai raspandite depozite sunt cele pannoniene constituite din marne, argile marnoase,
nisipuri, pietrisuri asezate discordant pe sisturile cristaline, peste toate acestea depunandu-se depozitele cuater-
nare (Mutihac, lonesi 1974).

Epoca carpaticé reprezinta intervalul in care s-a consolidat intregul lant carpatic. Orogeneza laramica a
cutat si refndltat formatiunile cretacice si a activat numeroase fracturi In Muntii Banatului. De-a lungul unor
fracturi au fost puse in loc mase vulcanice acide (banatite).

Numeroase falii cu directia sud-sud-est—nord-nord-vest au afectat fundamentul cristalin si au favorizat
aparitia magmatitelor in Dealurile Oravitei (Mihailescu, 1966).

Distrofismul laramic determina deplasarea cristalinului spre est, care va incidleca depozitele paleo-mezo-
zoice ale zonei Resita-Moldova Noud. La contactul formatiunilor cristaline cu cele sedimentar-mezozoice apar
mineralizatii de cupru, zinc, fier, molibden.

In eocen procesele intense de eroziune din Carpati au dus la nivelarea reliefului. In urma acestei nivelri
a rezultat o suprafata netedd numita pediplena carpatica (Posea et al., 1973). In Muntii Banatului se gisesc urme
ale acestei suprafete in Muntii Semenic si iTn Muntii Almajului la altitudini de 800-1400 m. De aici se prelunges-
te spre vest si spre Muntii Locvei la altitudini de 450-700 m.

In miocen miscirile stirice au reactivat unele sisteme de falii in lungul carora s-au format depresiuni.
Formatiunile sedimentare miocene sunt usor cutate fiind prinse in cute largi afectate local de falieri. Ca urmare
a miscarilor orogenice stirice medii se instaleaza etapa de bazin cu scufundari importante §i un proces de sedi-
mentare general. Inceputul sarmatianului este caracterizat de miscarile moldavice care au ca rezultat izolarea
Bazinului Panonic si indulcirea progresiva a apelor acestuia.

Miscarile attice din sarmatianul mediu au dus la ridicarea masivului banatic pe alocuri. Liniile tectonice
orientate nord-sud indeosebi dizlocatia Oravita-Moldova Noua au ridicat parti din Muntii Banatului. Apoi are
loc o regresiune a apelor si trensformarea regiunii intr-o zona continentald, fapt ce dureaza pana la Inceputul
pontianului cand o noud faza lacustra determind acumularea de sedimente cu structura incrucisata.

Sfarsitul pontianului este caracterizat de miscarile rhodanice care au determinat retragerea apelor si acu-
mularea spre sfarsitul pliocenului a unui complex petrografic fluvio-lacustru si apoi fluvial cu caracter piemon-
tan. Din acest moment incepe faza de modelare a campiei inalte de glacisuri si a cAmpiei joase de divagare.
Ariile de subsidentd corespund marilor grabene ale fundamentului si sunt caracterizate prin grosimea mare a
depozitelor cuaternare. Miscarile de ridicare din dacian au dus la retragerea apelor marine. Are loc o noua eta-
pa morfosculpturald in urma céreia ia nastere suprafata carpatica de bordura iar in Muntii Banatului suprafata
Gornovita.

Si in Dealurile Banatului au fost puse in evidentd mai multe trepte altitudinale, ca urmare a retragerii
apelor Lacului Panonic.

2.3. Relieful. Regionarea geomorfologica.

Relieful are rolul etajarii majoritatii elementelor climatice prin altitudine, orientarea culmilor, masivitate.
Cunoagsterea reliefului este importanta in cunoasterea zonelor vulnerabile in anumite situatii sinoptice, potential
declansatoare de fenomene de risc.

2.3.1. Unitatile muntoase se intind in partea de est si de sud a regiunii, intre Mures la nord si Dunére
la sud.

Muntii Tarcu-Godeanu sunt situati in vestul Carpatilor Meridionali. Formati 1n principal din sisturi cris-
taline, aici se intalnesc cele mai mari altitudini ale Banatului: Varfurile Gugu si Godeanu cu altitudini de 2290
m, varful Pietrii cu 2190 m, Varful Tarcu cu 2186 m. in imediata apropiere a acestui din urma varf se afla statia
meteorologica cu acelasi nume. Etajul alpin situat intre 1800-2200 m este despadurit si modelat de circuri gla-
ciare si vai glaciare, culmi inguste si varfuri semete.

Muntii Tarcu ocupa partea de nord-vest a Carpatilor Meridionali si se detageaza prin aspectele lor geogra-
fice ca o grupa aparte, in ansamblu, ei alcatuiesc o regiune de forma unui triunghi dreptunghi a carui ipotenuza
o formeaza vaile Hideg - Riul Ses - Riul Mare, catetele fiind constituite de vaile Timisului si Bistrei. La vest sint
marginiti de Depresiunea Caransebesului, in care sesul Banatului patrunde in lungul Timisului. De fapt, pind in
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timpuri geologice nu prea indepartate aici era un golf al Marii Panonice, pe care riurile 1-au umplut cu méluri,
nisipuri si pietrisuri. Limita de vest a Muntilor Tarcu este marcatd prin deniveldri de cateva sute de metri, in
lungul unei linii, care uneste localitatile Rusca pe Hideg, Fenes pe Raul Alb, Sadova Noua, Ilova, Varciorova,
Borlova pe Sebes, Dalciu si Var.

Relieful Muntilor Tarcu poate fi aseméanat cu un vast amfiteatru ridicat in vecindtatea campiei bandtene
si alcatuit, In mare, din trei trepte. Cea mai 1nalta constd din culmi de peste 1 800-2 000 m inaltime, situate in
partea de sud-est, spre Hideg, Raul Ses si Raul Mare. Ea este caracterizata prin suprafete netede, culmi marginite
de caldari glaciare i prin pasuni alpine intinse. Aceasta treapta cuprinde cele patru masive 1nalte care alcatuiesc
grupa muntoasa a Muntilor Tarcu, si anume masivele Tarcu, Bloju si Muntele Mic.

In treapta mijlocie se incadreaza inaltimile de 1100-1 500 m, care alcatuiesc o zona ce Inconjurd pe cea
precedenta la vest si nord. Se disting Culmea Poiana 1naltd, in vecinatatea Hidegului, Culmea Plesii, iar pe latura
nordica a muntilor, Magura Marga si Magura Clopotivei. Treapta cea mai joasd, cu indltimi de 500-800 m, se
afld n contact cu Depresiunea Caransebesului si atinge o latime de numai 2-3 km.

Din punct de vedere geologic, Muntii Tarcu sunt alcatuiti din granite (masivele Bloju, Petreanu si Mun-
tele Mic) Inconjurate de sisturi cristaline si din roci sedimentare (gresii, tufuri, conglomerate etc.), mai ales in
partea lor de sud-est. Sisturile cristaline dure si gnaisele alcatuiesc Varful Tarcu si Culmea Prislopului, in gene-
ral, relieful cel mai Tnalt este constituit din sisturi cristaline §i granite.

Muntii Godeanu ocupa o suprafatd de forma aproape dreptunghiulara, orientata sud-vest-nord-est, al ca-
rui centru 1l constituie Muntele Scarigoara. Limitele Muntilor Godeanu, cu exceptia celei dinspre Muntii Cernei,
sunt puse In evidentd de vai adinei, ale caror ape serpuiesc la peste 1000 m sub culmile muntilor.

In partea de nord-vest, Muntii Godeanu sunt marginiti de cele doud vii cu directii opuse - Valea Hidegului
si Valea Raul Ses - care-i separd de Muntii Tarcu. La nord-est, Lapusnicul Mare, intre confluenta cu Réul Ses si
confluenta cu Paltina, curge printr-o vale adinca de 900 m fata de inéltimile Muntelui Borascu si desparte Masivul
Godeanu de Muntii Retezatului. In continuare, limita Muntilor Godeanu este marcati de Paraul Paltina si de un
afluent al sau pe dreapta, de Curmatura Soarbele si de izvorul Jiului Romanesc, numit la obirsie Soarbele, iar
mai jos Scocul Mare. La rasarit de aceasta limita se Intinde o grupa de munti cu 1naltimi de circa 2 000 m (muntii
Stanuletii, lorgovanul, Albele si Dragsanul), constituiti in special din calcare §i care fac legatura cu Muntii
Retezatului. In partea de sud-est, limita Muntilor Godeanu coincide cu Valea Cernei, incepind de la obirsie
(Cernisoara), din curmatura adanca dintre Muntele Paltina si Culmea Oslei, pana la confluenta cu Olanul Mare.

Citre sud-vest, limita Muntilor Godeanu este mai putin evidentd, deoarece inaltimile scad treptat spre
Muntii Cernei. Totusi curmatura adanca (1 633 m) dintre Muntele Olanul si Varful Dobrii (Dobrivir), la obirsia
vailor Ogasul Olanului si Hidegului, ne indreptateste sa consideram ca aceste vai constituie limita Muntilor
Godeanu catre Muntii Cernei.

Fata de conturul dreptunghiular al Muntilor Godeanu, culmea principala, orientatd vest-est, constituie di-
agonala acestui poligon, inaltimile cele mai mari depasesc frecvent 2 000 m si culmineaza in Varful Gugu (2290
m) si Piatra Scarisoarei (2244 m), Varful Godeanu (2 230 m), toate situate in partea de vest. In prelungirea lor
spre vest relieful scade in 1ndltime la 1 900-1 800 m. Culmea Prislopului face legdtura intre muntii Godeanu si
Tarcu. Caracteristice pentru Muntii Godeanu sunt suprafetele netede - care se substituie virfurilor ascutite - si
circurile glaciare, in general nu prea mari, randuite de o parte si de alta a culmii principale, sau grupindu-se pe
complexe la obirsiile vailor principale si secundare.

Din punct de vedere geologic, Muntii Godeanu sunt alcatuiti din roci vechi puternic metamorfozate, aco-
perite ici si colo de o cuverturd sedimentara (conglomerate si gresii), in timpul cretacicului mediu §i superior
aceste roci au Incalecat sisturile cristaline mai slab metamorfozate si depozitele lor sedimentare (gresii, calcare)
sub forma unei panze de sariaj (pinza Getica). Vaile principale (ca Lapusnicul Mare si Cerna) s-au adincit ne-
contenit in formatiunile sariate (incalecate) si au inlaturat pe mari portiuni rocile dure ale panzei Getice, scotand
la lumina zilei formatiunile mai vechi nedislocate. Majoritatea rocilor sedimentare (calcare, conglomerate, gre-
sii) asternute intre panza Getica si cristalinul autohton se intalnesc in regiunile periferice ale Muntilor Godeanu.
Sisturile cristaline ale panzei, care ocupa cea mai mare parte a masivului, prin duritatea lor asigurd omogenitatea
reliefului, Tndltimile cele mai mari corespund mai ales ivirilor de amfibolite (virfurile Gugu, Scérisoara, Gal-
bena etc.) si de gnaise, Intr-un singur caz depozitele sedimentare vechi (conglomerate si gresii dure de culoare
violacee) s-au mai pastrat in zona culmii principale, si anume in Muntele Paltina. Ele au fost purtate pe spinarea
cristalinului puternic metamorfozat in timpul formarii si deplasarii spre sud a panzei Getice.

Muntii Poiana Rusca situati la nord de Muntii Tarcului, sunt bine delimitati la vest si la sud de culoarul
tectonic al Timisului si, respectiv, al Bistrei iar la nord de cel al Muresului. Muntii prezinta trei mari ansambluri
de formatiuni litilogice. Predominante sunt formatiunile metamorfice repartizate in cea mai mare parte a masi-
vului. Culmile cristaline, in general plate si uniforme, sunt orientate est-vest si strabatute de vai care au si aspect
ingust, de chei. Partea nordica a masivului corespunde rocilor cristaline mai slab metamorfozate care formeaza
cristalinul de Poiana Ruscai de varsta paleozoica. La sud de aliniamentul Ruschita-Tincova, marcat prin nume-
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roade dislocatii tectonice, afloreaza roci intens metamorfozatece apartin cristalinului getic. Pe suprafete limitate,
in cuprinsul masivului se gasesc si formatiuni magmatice sub forma de corpuri granodioritice. La acestea se
adauga andezite, piroclastite si aglomerate vulcanice andezitice de varstd neogena, cinerite andezitice cretacice
si tufuri vulcanice de varsta cretacicd. Un ansamblu litologic specific zonelor periferice si din bazinul Rusca
Montana 1l constituie formatiunile sedimentare alcatuite din roci puternic consolidate (calcare jurasice, gresii,
conglomerate si marne cretacice, gresii si conglomerate roscate eocene) si roci slab consolidate (argile, marne
si gresii nisipoase, nisipuri si pietrisuri de varsta miopliocena).

Marea varietate geomorfologica, trasaturile morfografice si morfometrice evidentiaza pentru zona noastra
de interes mai multe sectoare ale Muntilor Poiana Ruscai (N. Ilinca, Muntii Poiana Ruscai, 1994):

-sectorul montan Pades-Rusca cu ansamblu de culmi ce pornesc radiar din axul central al regiunii iar
morfologia si morfometria sunt grefate pe cristalinul panzei getice. Interfluviile sunt relativ netede au fragmen-
tare redusa dar energia reliefului este de 300-400m. Declivitatea nu depaseste 10° iar procesele actuale au dez-
voltare redusa. Despaduririle de pe versantii cursurilor superioare ale unor rauri au determinat aparitia formelor
primare de eroziune in suprafata, torentiala si de acumulare.

-sectorul montan de racord sud-estic este situat in partea sudicd a masivului si este reprezentat de culmi
ce Tnainteaza radiar intre Rusca si Cerna, facand trecerea, peste Culoarul Bistrei, spre masivul Retezat-Godeanu.
Modelarea actuald este prezenta in cadrul versantilor si vailor unde absenta pe suprafete limitate a vegetatiei
forestiere a permis aparitia eroziunii torentiale si superficiale. Fragmentarea este intre 100 si 300 m iar pantele
variaza intre 20 si 40°.

- sectorul montan de racord sud-vestic reprezintd prelungirea sectorului sud-estic peste Valea Ruscai
pana la culoarul Pades-Brainul Mare. Cuprinde interfluvii cu aspect de pinteni dispusi perpendicular pe Culoarul
Bistrei, Depresiunea Caransebes si Valea Nadragului. Densitatea fragmentarii ajunge la 2,5 km/kmp, energia
reliefului este de 150-200m iar pantele nu deoasesc 25-30°. Modelarea actuala a reliefului este prezenti pe su-
prafete reduse ale unor vai si versanti despaduriti sau 1n arealul unor cariere, formele de acumulare apartinand
mai ales spatiilor extramontane exceptand unele bazine depresionare interne (Rusca Montand). Pe spatii mici
apar si forme carstice (doline, lapiezuri) localititile Pestera si Tincova.

Caracterul de discontinuitate apare nu numai la periferia masivului muntos, ci si dinspre interior spre
periferie (Rusca Montand). Viile principale au dispunere teritoriald divergenta avand in componenta depresiuni
intramontane si bazinete depresionare. Aceste forme depresionare alterneaza cu sectoare inguste, cu aspect de
chei. Unele sunt situate la contactul cu cristalinului cu sedimentarul altele in plin cristalin avand valori foarte
mari ale densitatii reliefului 3-4km/kmp si o fragmentare pe verticala de 300-400 m. Relieful acestor forme
depresionare se caracterizeaza prin trepte de modelare, dominate de culmi interfluviale Eroziunea laterala este
preponderenta cu cea liniara (Madeline Alex., L. Badea, M. Buza, Mihaela Dinu, C. Drugescu, V. Sencu, Valea
Cernei, Studiu de Geografie, 1981).

Muntii Cernei, situati la sud de Masivul Tarcu si marginiti la est si sud-est de culoarul tectonic al Cernei,
sunt alcatuiti din roci cristaline si sedimentare (calcare), cu vai scurte §i adanci cu aspect de chei. Partea nordica
a acestor munti contine o serie de bazinete depresionare mai bine populate. Muntii Cernei reprezinta o continu-
are a Masivului Godeanu de la Valea Olanului pana la confluenta Cernei cu Belareca, pe o lungime de cca 40
km. Relieful este compus din doua trepte:

-treapta naltd in care se afld obarsiile vailor dintre Olanu si Bedina, formata din o succesiune de inal-
timi Intre 1500 si 1700 m. Relieful este sculptat in formatiuni cristaline si sedimentare grezo-conglomeratice ca
si in Masivul Godeanu. Aspectul general este de culme cu profil transversal rotunjit dar cu profil longitudinal
neregulat ca urmare a succesiunii de varfuri si sei aflate la altitudini variabile. Seile, abruptul dinspre Cerna si
pantele dominant convexe arata acceasi adancire accentuata a vailor. La sud de obarsia Bedinei culmea princi-
pala coboara brusc cu 500 — 600 m marginea trecand la nivelul inferior din sudul Muntilor Cernei.

-treapta coboratd a Masivului Vlascu sau treapta culmilor secundare desprinse din culmea principala,
prezinta local caractere diferite in functie de natura rocilor. Culmile de la nord de Bedina sunt mai lungi, mai
inalte, mai uniforme ca aspect, cu versanti convecsi rotunjiti in partea superioara si sunt formate preponderent
din sisturi cristaline. Cele de la sud sunt sculptate in sedimentar grezo-conglomeratic, in eruptiv si calcare si
sunt mai scurte, mai scunde dar isi pastreaza profilul in trepte. Caracteristic culmilor secundare din acest sector
este acela ca 1n partea inferioara se termind cu abrupturi calcaroase, pe alocuri adevarati pereti inaccesibili. Si in
lungul acestor culmi secundare se observa alinierea unor parti rotunjite sau netezite la inaltime apropiata cu cele
din Godeanu dar manifestand usoara coborare spre sud. Dintre acestea sunt mai clare nivelurile de 1400-1450
m, 1250-1300 m si de 1000-1100 m. Sunt nivele supuse unei fragmentari accentuate, ale caror resturi sunt mai
greu de racordat pe intreg bazinul pentru a se putea trage o concluzie asupra formarii si evolutiei lor (Madeline
Alex., L. Badea, M. Buza, Mihaela Dinu, C. Drugescu, V. Sencu, Valea Cernei, Studiu de Geografie, 1981).

Creasta din partea stangd a Cernei e mai putin unitard fata de cea dreaptd, atat ca alcatuire si distributie
cat si ca fragmentare. Spre deosebire de Masivul Godeanu si Muntii Cernei, ramura montana din partea stangd a
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raului au altitudine mai redusa iar structura orografica nu 1i permite desprinderea unor trepte ca rezultat al unor
niveldri anterioare. Varietatea litologica (indeosebi prezenta calcarelor jurasice si fragmentarea laterald permit
individualizarea mai multor compartimente. La nord de valea Femea relieful se 1nalta intr-un platou situat in
general la 1200 m deasupra ciruia se ridicd proeminente (Vf Inaltatu Mare 1301 m). Portiunea reprezinti cea
mai Intinsa regiune carstica limitatd spre Cerna printr-un abrupt calcaros de 400-600 m, coborand dintr-o creasta
strapunsa numai in cateva locuri de vii (Tasna intre Costegu Mare si Inaltatu Mare, Balta Cerbului intre Inaltatu
Mare si Inaltatu Mic). Aceastd portiune prezinti o morfologie carstica foarte complicatd cu cAmpuri de lapie-
zuri, doline, véi de doline, vai seci, vai oarbe, sohodoluri, chei, uvale, polii, abrupruri si chei calcaroase.

In sectorul dintre Cociu si Femea se afla masivul Cocoi cu doua vérfuri peste 1100 m iar mai la sud ma-
sivul Hurcu. Intre Hurcu (1088 m) si Domogled culmea are intre 1050 si 1150 m exceptie ficand Suscu 1192
m si este strapunsd de cateva vai adanci, transformatd astfel Intr-o succesiune de masive cu legatura intre ele
numai prin seile din lungul cumpenei de apa situatd mai departe de Cerna, fara a reprezenta linia celor mai mari
inaltimi, care a ramas 1n interiorul bazinului datorita patrunderii regresive a confluentilor Cernei decat ai Bahnei.
Intre Jelarau si Valea Ferigarilor se inalta Masivul Domogled cu cea mai impunatoare creasta, perpendiculari
pe abruptul Cernei.

Marele Abrupt din latura apuseand a Muntilor Mehedinti are inaltimi ce variaza intre 300 si 850 m si pre-
zinta foarte multe tancuri si turnuri calcaroase dispuse haotic, creste, pinteni si abrupturi secundare, nenumarate
hornuri prin care sunt dirijate grohotisurile desprinse din peretii calcarosi. Marele Abrupt este format pe directia
unei falii tectonice majore paralela cu raul Cerna. Daca este privit dinspre malul drept al Cernei se infatiseaza ca
un adevarat zid care este doar partial strapuns, din loc 1n loc, de chei prapastioase, scurte si inguste, cu pereti de
peste 50 m Tnaltime, singurele locuri pe unde se poate patrunde in munte dinspre valea Cernei.

Coborarea inaltimilor absolute din bazinul inferior nu duce si la o diminuare a fragmentatiei. In partea de
sud-vest a bazinului sunt portiuni in care valorile densitatii fragmentarii si energiei de relief sunt asemanatoare
sau chiar mai mari decét in bazinul superior, consecintd mai ales variatiei litologice cu extinderea suprafetelor
calcaroase. Prezenta calcarelor a dus la mentinerea unor pante mari si o frecventa sporitd a abrupturilor greu
accesibile sau inaccesibile. In tot bazinul inferior conditiile geologice si predominarea eroziunii pe verticala, nu
au permis aparitia In lungul Cernei a unor largiri locale exceptand cea de la baile Herculane-Pecinisca agsa cum
se intampla in bazinul superior. Pantele mari, fragmentarea mai accentuata, frecventa mare a abrupturilor si in
general formele de relief mai aspre, cu intdlniri unghiulare ale versantilor, micsoreaza gradul de accesibilitate
si posibilitdtile de circulatie (Madeline Alex., L. Badea, M. Buza, Mihaela Dinu, C. Drugescu, V. Sencu, Valea
Cernei, Studiu de Geografie, 1981).
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Figura 1: Harta geomorfologica a Banatului (dupa lanos et al., 1997).
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Ocupand partea de sud si sud-est a Roméaniei, Muntii Banatului au ca subdiviziuni Muntii Semenicului,
Dognecei, Almajului, Aninei si Locvei. Depresiunile bine individualizate, conditionate tectonic, sunt cele care,
prin relieful specific si un peisaj diferentiat, ajuta la delimitarea grupelor subordonate.

Muntii Semenicului reprezinta cel mai inalt areal din Muntii Banatului, ajungénd la 1445 m altitudine n
V1. Piatra Goznei si 1445 m in Vf. Semenic. Eroziunea a creeat aici mai multe nivele denudationale: Semenic,
Nergana si Tomnacica-Cérja (Grigore, 1981). Depresiunea Brebu-Garana, situata intre Neman si Gozna consti-
tuie locul de izvor al celui mai important rau al Banatului, Timisul. Muntii Almajului, situati intre Depresiunea
Almajului la nord si Dunére la sud, sunt alcatuiti din roci cristaline acoperite de calcare, gresii, conglomerate,
fiind orientati est-vest si cu o altitudinea maxima 1224 m in Vf. Svinecea Mare. Raurile care strabat acesti munti
au sapat vai adanci cu aspect de chei, ca de exemplu Cheile Rudariei.

Desfasurati ca o dorsala orientata de la nord-nord-est catre sud-sud-vest, Muntii Semenic, prin infatisare,
altitudine si masivitate, reprezintd cea mai importanta subunitate din regiunea montana a Banatului, avand in-
terfluvii inalte cu infatisare de poduri largi si foarte putin valurite, pastrand forme de relief cu aspect ruiniform
(cateva varfuri slab conturate si inecate in blocuri de roca degradatd), generate de procesele de inghet-dezghet,
actiunea zapezii i a ploilor. Padurile extinse, efectele unei etajéri climatice, reteaua hidrograficd abundenta
s.a., intrunesc caractere similare cu ale altor masive carpatice mult mai semete. Priviti de la inaltimea Muntilor
Tarcu, dinspre vaile Timisului si Birzavei, sau de pe flancul estic al Muntilor Aninei, ori de pe culmile Almaju-
lui, Muntii Semenic se Infatiseaza ca o subunitate de relief bine individualizata, constituind nodul orografic al
regiunii, un adevarat castel al apelor curgétoare care coboara spre zonele periferice. Pe trei laturi, acesti munti
se afla incadrati de sectoare depresionare si culoare tectonice adanci. In partea de vest, la contactul cu Muntii
Aninei, vaile Poneasca si Barzava imprimd, intr-o masura mai micd, o notd de discontinuitate si, mai evident,
caractere de tranzitie. Infitisarea de masiv montan este definita, in mod deosebit, de particularitatea acestuia de
bloc 1néltat, de tip horst, ce domina unitatea geografica a Banatului, desi Indltimea maxima nu atinge valoarea
de 1450 m. Cine traverseaza regiunea Muntilor Semenic constatd caracterul de asimetrie, mai evident pe di-
rectiile nord-sud si vest-est, efect al unor ,,forfecari tectonice”, care s-au produs asupra reliefului. De exemplu,
pe directia nord-sud, asimetria este marcata prin denivelarea care se inscrie intre compartimentul nordic mai jos,
Muntele Nemanul, si partea sudica a regiunii, un soclu mai ridicat, Semenicului nalt.

Corespunzétor acestui spatiu geografic, Masivul Semenic este marcat de paralela de 45°, flancurile sale
fiind cuprinse intre 45°00° si 45°23’ latitudine nordica si 21°58” si 22°18’ longitudine estica, acoperind o su-
prafata de aproximativ 1180 km?, care reprezinta circa 0,5% din teritoriul tarii. Raportati la teritoriul judetului
Caras-Severin (8 514 km?), in care se incadreazi, acesti munti acopera 11,8% din suprafata acestuia. In spatiul
geografic al Banatului, Muntii Semenic detin recordul de inaltime, dar sint depasiti ca suprafatd de Muntii
Almajului. Priviti in cadrul general al lantului carpatic, Muntii Semenic sunt situati pe aliniamentul muntilor
Tarcu, Godeanu si partial al Cernei, apartindnd Carpatilor Meridionali. Catre nord ei corespund, in linii gene-
rale, directiei pe care sunt amplasati Muntii Zarandului, apartinand compartimentului Muntilor Apuseni. De la
Caransebes pana la Valea Minisului pe directia nord-est - sud-vest, Masivul Semenic se extinde pe o lungime de
circa 34 km, iar de la vest la est, intre localitatile Cuptoare si Sadova Veche, pe o latime de aproximativ 31 km.

Limitele Muntilor Semenic prezintd pe unele sectoare caractere de spatii de interferenta si tranzitie catre
regiunile limitrofe, iar pe anumite perimetre acestea se inscriu ca linii propriu-zise de demarcare.

Limita de nord 1i separd de Depresiunea Ezeris - Brebu, Dealurile Sacosului si Depresiunea Caransebes,
corespunzind in general contactului dintre sisturile cristaline si rocile sedimentare, in lungul caruia raurile au
sculptat, pe un aliniament festonat, bazinete de eroziune, care adapostesc localitatile Apadia, Delinesti, Ohabita,
Rugi si altele. Aceasta limitd poate fi urmarita incepand din Télva Sarbului (476 m), la circa 2 km est de locali-
tatea Soceni, trece apoi pe la sud de dealul Piatra Straja (445 m), pe la nord de dealurile Paza (450 m), Fantanii
(485 m), Sovesna (584 m), Cucuiul Plesii (527 m), Piatra Alba (456 m), oprindu-se la aproximativ 3 km sud-vest
de Caransebes 1n valea largd a Timisului. Denivelarile reduse, dar suficient de bine evidentiate ale reliefului,
alterneaza cu treceri line, bordura muntelui defilandu-se 1n directia nord.

Evolutia paleogeografica a regiunii pune in evidenta faptul ca o serie de compartimente morfotectonice
si morfostructurale majore au format, inca din paleozoicul inferior, nucleul genetic al acestor munti, care a fost
expus ulterior unei evolutii complexe si indelungate. La sfirsitul orogenezei hercinice, datorita iesirii de sub
ape a soclului montan, a fost posibild modelarea acestuia de catre agentii atmosferici, in conditiile unui climat
cald si umed. Ulterior, orogeneza kimmerica a produs in lungul unei axe de ridicare tcctonica, pe directia nord-
est - sud-vest, o altd iesire de sub ape a unui uscat insular, care definea in ansamblul sdu perimetrul montan al
Semenicului. Miscarile alpine au determinat linii de dislocatie, fracturi de ansamblu si de profunzime, astfel ca
insusirile de horst ale muntilor si de grabene ale sectoarelor de vale au inceput sa se contureze incad din aceasta
etapa. Mai tarziu, dupa miscarile laramice, regiunea a ramas definitiv exondata, in tot timpul neozoicului, ea
comportandu-se ca un bloc rigid. Efectele miscarilor de fracturare i afundare s-au concretizat prin aparitia gol-
fului tectonic Timig-Mehadica, ce se continua spre est prin culoarul Bistrei, iar in sudul Muntilor Semenic prin
Depresiunea Bozovici. Orogeneza alpind a produs accentuarea unora dintre dislocatiile (fracturile) existente, a
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generat altele noi, precum si miscari de tip compensatoriu.

In stransa legatura cu procesele de aparitie a rocilor si cu activitatea tectonici are loc geneza unor resur-
se minerale. Acestea sunt situate in compartimentul nordic, fiind constituite din minereuri de fier (Delinesti),
minereuri de metale colorate (Valiug) si cuart in compartimentul nordic al regiunii. In partea de sud, spre De-
presiunea Almajului, resursele minerale sunt reprezentate de minereuri neferoase, un loc important avandu-1
cele de cupru. Procesele si amplele prefaceri care au condus la constituirea masivului montan 1si au inceputul
in timpuri geologice stravechi (sfirsitul cambrianului), cand s-au format si unele dintre cele mai vechi roci din
zoni (cristalinul metamorfic). In decursul citorva cicluri tectonice (baikalian, hercinic, alpin) din profunzimea
unui geosinclinal au rezultat, etapa de etapa, structuri anticlinale si sinclinale strapunse simultan, ori ulterior, de
roci eruptive. Astfel s-au ridicat partile componente ale viitorului munte, individualizandu-se principalele tipuri
de formatiuni si depozite geologice (roci metamorfice, magmatice, sedimentare, aluviuni in albii de rauri etc.).
In alcatuirea Muntilor Semenic predomini sisturile cristaline intens metamorfozate, prezente de la nivelul celor
mai inalte culmi pind in lungul culoarelor adinci ale véilor Timis, Barzava, Poneasca, Nera, Slatina, Valea Mare,
Teregova, la care se adauga rocile sedimentare reprezentate prin calcare recifale, conglomerate, marne, argile,
pietrisuri, nisipuri, precum §i rocile magmatice, ce apar in unele perimetre din raza varfurilor Semenic, Piatra
Goznei, Piatra Nedeia, pe valea Poneasca, la Slatina-Timis etc.

Peisajul geografic din Muntii Semenic este expresiv si atractiv datorita infatisarii reliefului, fiind deosebit
de accesibil excursiilor indiferent de anotimp. Fara a fi spectaculos prezintd monumente naturale si obiective
unicat pentru turism. Chiar daca inaltimile nu ating valoarea de 1450 m, regiunea se prezinta ca un masiv mon-
tan cu o evidenta asimetrie a reliefului. Astfel, in sectorul nordic, Muntele Nemanul, se constituie intr-o zona
mai joasa, ce coboara in trepte prelungi spre valea larga a Timisului, spre deosebire de sectorul sudic mai ridicat,
Semenicul Inalt, unde se grupeaza, atat inaltimile maxime, cét si cele mai reprezentative forme de relief montan,
avand un versant accentuat inclinat catre Depresiunea intramontana Garana-Brebu Nou, dincolo de care, mai la
sud, scade gradat prin trepte largi spre Depresiunea Bozovici. Asimetria este evidenta si pe directia vest-est, de-
oarece in directia culoarului tectonic al Timisului muntele este alcatuit din interfluvii plane, cu unele denivelari
accentuate intre ele, iar cétre vaile Birzava si Poneasca treptele reliefului sunt mai inguste, cu amplitudini alti-
metrice mai mici. Asimetria dubla si complexa reflectd consecintele bine definite ale etapelor genezei reliefului,
indelungatelor corelatii cu procesele si formatiunile geologice specifice din zona. Prin urmare, Muntii Semenic
au rezultat ca un tot unitar prin asamblarea mai multor unitati tectonice si structurale delimitate si strabatute
de linii mari de dislocatie. Interfluviile plate sau cu aspect de ,,cdmpuri” detin aproximativ 70% din suprafata
culmilor Muntilor Semenic si sunt asociate cu interfluviile rotunjite, scurte si mai inguste. O grupare expresiva
a acestora din urma se intalneste in bazinul superior al Timisului si in lungul vailor Barzava, Poneasca, Valea
Mare, Gulet, Slatina s.a. In cadrul ambelor tipuri de interfluvii sint frecventi martorii de eroziune, ce apar ca
niste varfuri piramidale, intens degradate datoritd variatiilor temperaturii aerului, Inghetului si dezghetului,
ploilor, zapezilor si vantului, la poalele carora se afla mici “campuri de pietre”. Aceste varfuri marcheaza si
altitudinile maxime ale reliefului, aga cum sunt Piatra Gozna (1447 m), Semenic (1446 m), Piatra Nedeia (1437
m). Impreuni cu acestea se mai schiteazi mici proeminente, uneori de marimea blocurilor de roci de ctiva
metri cubi, reprezentand resturi ale fostelor varfuri tocite datorita uzurii lor extrem de indelungate exercitata
de topoclimatul montan. Varfurile si ingramadirile de pietre de la baza acestora, contopite cu turbaria pajistilor
montane, situate pe suprafetele cele mai nalte ale Semenicului, imprima peisajului, in zilele calde de vara,
imagini asemandtoare exotismului podisurilor din climatul semiarid. Pe intinsul platformei montane superioare,
ingeudrile se contureaza abia perceptibil datoritd micilor diferentieri altimetrice ce le caracterizeaza. Impreuna
cu acestea, depresiunile de nivatie completeaza aspectul de ansamblu al reliefului usor vélurit, avand pe supra-
fata lui sectoare acoperite de padure.

Din virful Semenic se deschide o perspectiva frumoasa in directia Depresiunii Garina-Brebu Nou, unde
se afla statiunea turistica ,, Trei Ape”. Din varful Piatra Goznei privirea poate cuprinde, pana departe, imaginile
peisajelor catre Viliug, Resita, cheile Carasului, iar din varful Piatra Nedeia se deschide o ampla perspectiva
spre bazinul superior al vaii Nergana. Prezenta reliefului cu versanti de tipul abrupturilor este specifica unor
aliniamente de la periferia Muntilor Semenic. Un exemplu in acest sens il constituie denivelarea principala
creatd de culoarul adanc al viii Barzava, cu valori altimetrice cuprinse intre 450 si 650 m, dominand regiunea
mai joasd a Muntilor Aninei. Inclinirile generale, ori locale, intr-o directie constanti a unora dintre perimetrele
interfluviale din sectorul vestic al Muntilor Semenic sunt o consecintd a pozitiei succesiunilor de formatiuni
geologice corespunzatoare unor structuri specifice (monoclinale, cute largi de anticlinale si sinclanale). O ase-
menea desfagurare a reliefului interfluvial a determinat si sensul de scurgere al unora dintre raurile din regiune,
simetria ori asimetria vailor in profilul lor transversal s.a. Pozitia stratelor de roci, conditionata de tipul structu-
rilor geologice, a influentat si aspectul unor varfuri (Semenic, Piatra Goznei si, mai putin, Piatra Nedeia, dealul
Zabal etc.), care la originea lor sint creste. Particularitatile imprimate reliefului datorita tipului de roca sunt
materializate prin forme relativ specifice exprimate prin martori de eroziune, abrupturi petrografice, sectoare
de chei, si forme carstice de suprafatd. Acestea din urma sint grupate pe un areal mic, in extremitatea de sud-
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vest, ele find modelate in doua categorii de roci calcaroase. Pe fisia de calcare jurasice, strabatuta transversal de
raurile Poneasca si Minis, se afld o gama restrinsa de forme de relief calcaros si carstic. In calcarele cu cochilii
de lamelibranhiate (moluste) si corali, rAurile Minis si Poneasca, cat si unii dintre afluentii acestora, au creat sec-
toare mici de chei, In versantii carora se deschid grote putin evoluate. Relieful carstic propriu-zis este constituit
din cAmpuri mici de lapiezuri si doline. Pe calcarele marmoreene, prezente pe areale foarte mici, s-au format
abrupturi petrografice cu dimensiuni reduse si martori de eroziune cu aspect rotunjit.

In peisajul de ansamblu al Muntilor Semenic o noti de originalitate o imprima Depresiunea Garina-
-Brebu Nou, aflati la contactul dintre Muntele Nemanul si Semenicul Inalt. Spatiul depresionar, bine conturat,
este alcituit din doud compartimente diferentiate, mai ales prin trasiturile lor de detaliu. In cel de la vest este
situatd localitatea Garana, iar in cel de la est agezarea Brebu Nou. Depresiunea a fost modelatd in roci cristaline
metamorfice, de tipul micasisturilor, paragnaiselor si cuartitelor. Catre sud, culmea Dosul Sernenicului, care
coboari in pante priporoase, marcheaza evident limita spatiului depresionar. Iniltimea medie a sectorului cel
mai jos din depresiune este cuprinsa intre 800 si 850 m, fiind jalonatd de albia vaii Timisului, care in acest loc
poartd denumirea de paraul Gradijte. De la axa acestui rau catre rama inconjuritoare indltimile cresc gradat, pe
alocuri mai brusc, marcand spinarile unor culmi plate ce se desfasoara la altitudini maxime de 1000-1100 m. O
culme situata aproximativ central, desfasurandu-se de la nord-vest catre sud-est, separa cele doua compartimente
ale depresiunii, scazand altimetric de la aproximativ 1050 m la 950 m. In acelasi timp, ea constituie cumpéna de
ape interioara pentru o serie de afluenti ai Timisului din sectorul Garana-Brebu Nou, care in majoritatea lor sunt
torenti si ogase ce transporta cantititi mari de roca dezagregata. Actiunea antropicd, manifestata predominant
prin efectele despaduririlor sau deschideri de drumuri, a permis instalarea proceselor de degradare a suprafetelor
interfluviale, versantilor, teraselor raurilor etc.

Privit in ansamblu, relieful Muntilor Semenic include trei compartimente distincte: compartimentul cen-
tral, cu desfasurare generald axiala nord-sud, constituind treapta montana cea mai 1nalta si reprezentativa, cu
cel mai vechi relief din regiune, in alcituirea ciruia intrd Semenicul Inalt, Muntele Nemanul si Depresiunea
Garina-Brebu Nou, apoi compartimentul marginal, care reflectd anumite diferentieri pe mai multe sectoare (cen-
tral-estic, sudic, marginal-vestio, nordic), exprimand in peisajul geografic trasaturi de legatura si trecere gradata
catre relieful specific arealelor depresionare de la bordura Muntilor Semenic si compartimentul depresionar, ce
ocupad o pozitie periferica, accentuand si mai mult aspectul asimetric de ansamblu al reliefului (Muntii Semenic,
M. Grigore 1990).

Prezenta in golul alpin a pantelor cu diferite grade de inclinare, pante line si echilibrate si expozitia in
partea nordica a terenurilor creeaza conditii optime pentru amenajarea partiilor de schi pentru toate categoriile
de schiori.

Existenta punctelor de belvedere ce ofera tablouri panoramice de mare spectaculozitate, aldturi de o acce-
sibilitate usoara din toate partile, ridica valoarea potentialului turistic al reliefului acestui masiv.

Muntii Almajului insotesc Defileul Dunarii. Sunt dominati de culmea Svinecei, cu varful Svinecea Mare
(1.226 m) si prezintd forme de culmi tesite i foarte ramificate, echivalente unor nivele de eroziune clare. Pe
latura dinspre fluviu sunt deosebit de fragmentati, ddnd nastere unor sélbatice chei: Putnei, Sirinei.

Muntii Aninei au un fundament cristalin acoperit de o paturd groasa de depozite sedimentare (calcare
jurasice si cretacice, gresii, conglomerate). Aceasta constitutie litologica a determinat aparitia unui variat relief
carstic, atat de suprafata, cat si de adancime cu platouri carstice, doline (Carasova, labalcea, Bradet, Anina),
polii, lapiezuri, chei (Caras, Nera, Minis), cursuri subterane si pesteri (Comarnic), multe dintre acestea cuprinse
in rezervatii si constituind si puncte de atractie turisticad. La nord-vest si nord in Muntii Aninei apar gresii si
conglomerate care alcatuiesc dealul Bucitul (622 m) si ramificatiile sale. La sud de valea Minisgului culmile sunt
mai putin numeroase dar aici se afld cele mai mari inaltimi din Muntii Aninei. Altitudinea maxima a acestor
munti este de 1160 m n varful Leordis. Din cauza eroziunii diferentiale exercitata pe roci cu duritati diferite, cat
si a tectonicii, au luat nastere depresiuni locale la Prolaz, Carasova, Lisava, Ciudanovita si pe valea Minisului.
Abrupturile stancoase, peretii aproape verticali nsotiti la baza de trene de grohotisuri rezultate din dezagregarile
active sunt caracteristice pentru Muntii Aninei. Cu toate c altitudinile sunt reduse, din cauza tectonizarii accen-
tuate, a fragmentarii si energiei de relief mari, Muntii Aninei sunt slab populati si acoperiti de paduri.

Muntii Locvei, de asemenea cu altitudini reduse, doar 635 m in Vf. Corhanu Mare, sunt delimitati la
nord si vest de Nera, iar la sud de Dunare. Au o litologie variata, cu sisturi cristaline ale panzei getice, orientate
est-vest in partea apuseana (din care se desprind o serie de ramificatii ce coboara spre defileul Dunarii, spre gol-
ful de campii terasate de la Pojejena-Moldova Noud) si cu calcare si podisuri carstice pe care s-a dezvoltat un
relief specific in est (uvale, doline si cdmpuri de lapiezuri specifice regiunilor calcaroase mezozoice- continuare
a zonei sedimentare Resita-Moldova Noua). Separarea celor doud parti se face printr-o discontinuitate tectonica
unde apar magme de tip banatitic, skarne §i roci corneene, cu ocurente de polisulfuri metalice.

Muntii Dognecei sunt munti josi (Culmea Mare - 617 m) si bine impaduriti, delimitati spre nord de valea
Poganisului, iar la sud de cea a Carasului. Spre vest sunt marginiti de dealurile piemontane ale Doclinului, iar
depresiunile Ezeris si Lupac se intind in est. O banda ingusta de calcare mezozoice separa doud culmi crista-
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line orientate nord-sud. Fisurile fundamentului au favorizat intruderea unor roci de tipul granodioritelor sau
au metasomatizat rocile din jur cu elemente metalice de tipul polisulfurilor. Energia de relief si fragmentarea
accentuata au mentinut masivul bine Impadurit. Sunt bine populati si sunt traversati de Barzava si de raul Caras.

Unitatile deluroase sunt unitati geomorfologice bine individualizate situate la sud de Mures, la periferia
zonei muntoase. Au altitudini ce variaza intre 200 si 400 m si sunt constituite din roci sedimentare — argile,
marne, nisipuri si pietrisuri. In dreptul Muntilor Locvei dealurile piemontane lipsesc trecerea ficandu-se direct
spre campie.

Dealurile Pogénisului reprezinta continuarea Muntilor Arinis la est si la sud, avand aspect de platouri largi
cu altitudini ce ajung la 250 m, putin fragmentate de reteaua hidrografica. La est de Muntii Dognecei se afla
Dealurile Doclinului, flancate la sud de raul Caras si Culmea Varsetului. Au un aspect mai de graba de podis si
cuprind Dealurile Buziasului, Dealurile Sacosului — Zagujeni, Tirolului (Dognecei), Podisul Ezeris si Depresiu-
nea Brebu (Ielenicz, 1996). Sunt marginite la nord si est de Timis si la sud de Pogénis. Au altitudini de pana la
300 m, o geologie neunitara si o litologie relativ variata. Datoritd structurii geologice neunitare si a tipurilor ge-
netie de vai, este de presupus ca aceste dealuri nu au aceleasi origini ca restul formatiunilor piemontane din Ba-
nat. In perioadele submerse peste fundamentul cristalin, scufundat, s-au depus sedimente groase, fluvio-lacustre.
Sunt in mare parte despadurite, bine populate si de aceea sunt expuse unor puternice fenomene de eroziune.

Dealurile Oravitei se afld in continuarea Muntilor Aninei in vest, la nord si vest fiind marginite de Caras,
iar la sud de Nera, trecerea spre campie facandu-se lin. Sunt constituite din roci pannoniene si cristaline pe care
se grefeaza un relief de culmi scurte, orientate In general est-vest. Spre vest trec rapid spre zona de campie inalta.

Unitatile de cAmpie ocupa o suprafata relativ restransa. Au altitudini ce variaza intre 75 m, la iesirea
Timisului din tara, pana la 200 m sub Dealurile Poganisului. G. Posea (1995) delimiteaza patru mari tipuri
de campii si anume: o campie creatd de aluviunile si oscilarile Muresului in nord, o cAmpie joasa, a Timigului
si a Begdi, o campie golf, cea a Lugojului si o cAmpie tip glacis piemontan sub Dealurile Dognecei. in opinia
autorului citat, retragerea treptatd a Marii Panonice, 1n stransa legatura cu ridicarea dealurilor si a muntilor din
imediata vecindtate, dar si subsidentele, au determinat etajarea Campiei Banatului intr-o parte inaltd, sub dealuri
siuna joasa cu panta redusa si cu rauri divagante.

Campia Inalta se desfasoara la poalele dealurilor din est, este discontinui si are o energie a reliefului de
11-20 m. Este constituitd din depozite aluvio-proluviale de varsta villafranchian-cuaternara. Campia joasa e de
varsta holocend cu intinse suprafete de divagare, cu aspect de lunca foarte extinsa.

Campia Barzavei este situata la estul Campiei Timisului, intrdnd ca un evantai sub Dealurile Dognecei.
Este acoperita de argile rosii si loessuri fiind considerata o cAmpie de glacis, slab terasatd. Magura eruptiva Su-
miga de 198 m se ridica cu peste 60 m peste cadmpia din jur unde a impus un glacis circular (Posea, 1997). Are
ca si subdiviziuni campiile Clopodia-Semlac, Maureni-Gataia, Tormacului si Buziagului - Nitchidorf.

Campia Timisului se desfasoara pe cursurile inferioare ale Begai si Timisului si are un pronuntat caracter
de subsidenta. Panta redusa determina viteze mici de scurgere. In trecut pe acest teritoriu erau frecvente inmlas-
tinirile, saraturile, bratele meandrate si cursuri parasite. Unele din acestea mai persista i azi desi lucrari de im-
bunatatiri funciare s-au efectuat inca din secolul XVIII. Albiile raurilor si ale canalelor imprima o uniformitate
longitudinald spatiilor dintre ele.

Campia Carasului sau Campia Oravitei e situata la vest de piemontul de eroziune al Oravitei. Pedologic,
Campia Oravitei este asemanatoare cu zona de Campie inalta Géataia. Spre est cAmpia coboara prin intermediul
unui sistem de terase, apoi interfluviile se largesc mult si se inclina spre vest.

Campia Lugojului reprezinta un golf prin care Timisul si Bega se prelungesc spre est. G. Posea distinge
aici doua campii joase si trei campii de terase si glacisuri. Inclinarea generala este de la est spre vest, in aval de
Lugoj cele doud rauri se apropie mult unindu-si practic albiile majore (Posea, 1997).

Depresiunile si culoarele

Depresiunea Caragului este situatd intre Muntii Dognecei la nord-vest si Dealurile Oravitei la est si sud.
Relieful sdu are aspectul unei campii de terase care coboara in trepte spre lunca raului Caras, rau care strabate
depresiunea de la nord-est la sud-vest.

Depresiunea Almajului, sau Bozovici, este formata printr-o scufundare locala de tip subsident si umpluta
cu sedimente miocene (Posea, Garbacea, 1961). Piemontul de eroziune de la nord (Bozovici) si o succesiune de
terase la sud imprima un relief colinar putin proeminent. intinderea mare a culturilor agricole si a livezilor de
pomi fructiferi sunt datorate climatului bland cu influente meridionale. Originea tectonica este tectonica luand
nastere in urma miscarilor negative din badenian si umpluta ulterior cu depozite neogene variate, cu grosimi de
500-600 m. Pe mijlocul depresiunii raul Nera a creeat o lunca larga in care a meandrat accentuat schimbandu-si
deseori cursul la viituri.

Contactul dealurilor cu depresiunea se realizeaza brusc, prin intermediul unor prispe repezi si scurte. Pe
partea stanga a Nerei relieful se etajeaza in 7 terase, fapt ce conferd depresiunii un pronuntat caracter asimetric.

Culoarul Timig-Cerna-Mehadica este un graben lung cu chei si defilee, cu un relief deluros erozivo-struc-
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tural, are orientare nord-sud si a luat nastere prin scufundare tectonicd. A aparut in miocen si a fost umplut
ulterior cu sedimente deluvio-proluviale. Cuprinde doua depresiuni una situata pe Timis (Caransebes) si alta pe
Cerna (Mehadia) legate prin pasul Domagnea. Raurile s-au adancit 1asand terase mai evidente in partea estica.
Terasele situate la altitudini de 400-500 m au fost incluse in nivelul Teregova, de varsta villafranchian superior.
La contactul cu muntele cuvertura de solificare se subtiaza solurile fiind mai putin evoluate sau superficiale.
Defileul Dunarii incepe la Bazias si se desfasoara pe o lungime de 130 km péana la Gura Viii. Prezinta
mai multe sectoare de ingustare si de largire a vaii si are adancimi variabile. Cel mai spectaculos sector este
cel dintre Pescari i Ogradena unde fluviul strébate calcare jurasice si cretacice, cu pereti abrupti care dau vaii
aspect de chei. Construirea barajului pentru hidrocentrala Portile de Fier a dus la formarea unui lac de acumulare
care a dus la adancirea apei si la acoperirea de catre aceasta a unor stanci care incomodau circulatia fluviala.
Cel mai lung si mai spectaculos defileu din Europa este cel al Dunarii, iar sectorul cel mai frumos al aces-
tui defileu 1l formeaza Cazanele Dunarii (Cazanele Mari au o lungime de 3,8 km, iar Cazanele Mici sunt lungi
de 3,6 km), inscriindu-se 1n regiunea turisticd a Muntilor Banatului ca unul din cele mai de seaméa obiective
turistice. Defileul Dunarii este una din cele mai lungi si mai spectaculoase vii transversale din Europa si cea
mai mare din Carpati. Calcarele care au generat peisaje unice, sectoarele de ingustari (Pescari, Alibeg, Cazanele
Mari si Cazanele Mici) constituie elemente de mare valoare turistica. Elementul natural major, polarizat de ma-
rea atractivitate turisticd il constituie Intregul relief al defileului: cu relief ruiniform, versanti abrupti, sectoare
cu mici bazine depresionare intens umanizate, alternand cu sectoare de ingustare, ce poarta numele de ,,clisuri”.

Apele
Apele subterane

Formarea apelor freatice este determinata de o serie de factori cum ar fi constitutia geologica, conditiile
de relief, densitatea retelei hidrografice, particularitatile climatice, invelisul de soluri, etc. Prima panza freatica
joacd un rol foarte important in evolutia solurilor, executia si exploatarea hidroameloirative, in alimentarea
cu apa a comunititilor unane, a plantelor etc. Apele subterane sunt de doud catgorii: libere si de adancime. In
functie de morfolitologice, se disting mai multe regiuni hidrogeologice (dupa Ianos et al., 1997), fiecare cu mai
multe subunitati:
- regiunea hidrogeologica montana, cu raionul sisturilor cristaline si cel al culoarelor sedimentare intramon-
tane. Nivelurile freatice se gasesc 1n general la adancimi mari in aria cristalind si la adancimi mai mici 1n aria
sedimentard, cu debite medii de cca 3 m/s. Zona montand se caracterizeaza prin masivitate accentuata, relief
accidentat si cu energie mare de relief, precipitatii abundente, o mare varietate litologica cu roci compacte si
impermeabile. Ca urmare a evolutiei tectonice si a factorilor denudativi externi, rocile dure au fost faliate,
dezagregate si alterate partial si erodate puternic. Cuvertura de roci prezinta, deci intreruperi si goluri prin care
se infiltreaza si circuld apa meteorica aparand apoi la zi sub forma de izvoare. In masivele alcituite din sisturi
cristaline (Semenic, Godeanu, Tarcu), infiltratiile apei meteorice sunt restrictionate de planurile de sistozitate.
Acumularea si scurgerea apei este influentata de arealele tectonizate unde faliile reprezinta cdi de patrundere, iar
rocile dure — paturi nepurtatoare (acvifuge). Datoritd grosimii mari a orizonturilor nepurtatoare de apa montane
alcatuite din formatiuni litologice claste si a permeabilitatii lor extrem de ridicate (conductivitate hidraulica ce
depaseste 200 mm/h) o parte a apei acumulate este difuzatd in materialele diluviale, situatie in care izvoarele
au frecventa mare, dar debite foarte scazute (mai putin de 0.1 1/s). Exceptie o constituie zona muntilor Godeanu
unde debitele de iesire a nivelului freatic poate ajunge la 2 I/s. Grosimea mare si permeabilitatea accentuata a
orizonturilor nepurtdtoare si declivitatea sporitd a terenurilor din zona montana favorizeaza indepartarea rapida
a unor cantitati importante de apd pluviala aportata astfel ca in soluri nu se regaseste exces de apa nici freatica
nici meteorici. In zonele de intersectie a suprafetei orografice cu orizonturile acvifere, apar la zi izvoarele care
radiaza un pronuntat exces de umiditate;
- regiunea hidrogeologica corespunzatoare piemonturilor inglobeaza acvifere slab alimentate cu apa cu debite
la izvoare de 0,09 1/s. Addncimea la care se gasesc variaza intre 5-10-20 m. Primul orizont se gaseste la adancimi
de pana la 10 m. Drept consecintd, orizonturile acvifere din aceastd zona nu au posibilitatea de a alimenta raurile
decat pe sectoare foarte mici si nici nu influenteaza plofilul de sol. Drept consecinta, paraurile care isi au izvoare-
le in zona piemontand au debitele diminuate sau pot seca in perioadele mai secetoase. Majoritatea formatiunilor
purtatoare de apa din zona deluroasa sunt de varsta pliocena. Straturile acvifere cantonate in nisipurile acestor
formatiuni sunt slab alimentate cu apa datorita fragnentarii reliefului care nu permite formarea unui strat bogat si
continuu de apa dar si prezentei In partea superioara a unor orizonturi nepurtdtoare constituite din sedimente fine
sau compactizate, cu conductivitate hidraulica redusa, cu osibilitati limitate de transport vertical sau orizontal de
apa infiltratd. Din aceastd cauza deasupra acestor orizonturi se pot forma acumulari pedofreatice temporare care
intervin si procesele de pedogeneza (pseudogleizare) sau in procesele geomorfologice (favorizeaza alunecarile
de teren). Situatia e frecventa in zona piemonturilor Dognecei. In zonele piemontane care marginesc depresiuni-
le intramontane de tip golf (Timis, Cerna, Oravita, zona Amajului), nivelurile freatice se gasesc de asemenea la
adancimi mari. Permeabilitatea depozitelor formate din nisipuri si pietrisuri, fragmentarea sporita si extensiunea
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lor redusa nu au favorizat cantonarea unor cantitati mari de apa. Intercalarea unor orizonturi nepurtatoare de tip
acvitard favorizeaza aparitia unor orizonturi pedofreatice temporare de tip stagno-pseudoacvifere care contribu-
ie la intensificarea proceselor de hidromorfie stagnica in solurile evoluate pe aceste terenuri;

- regiunea hidrogeologica a cimpiilor, caracterizatd prin individualizarea a doud trepte, cea a campiilor in-
alte si cea a campiilor joase, prezinta cele mai importante rezerve de apa. Majoritatea campiilor inalte din aria
noastra de interes au fost formate din alternante de nisipuri, pietrisuri si argile, materiale transportate si depuse
in marile conuri de dejectie ale raurilor care tranzitau zona. Acviferele apartinand campiei Inalte se gasesc la
adancimi de 5-10 m, 1nsd intercalatiile de argile din constitutia cAmpiilor imprima discontinuitati in extensiu-
nea orizonturilor purtitoare iar apele freatice au caracter lenticular. Panta redusa si existenta unor orizonturi
acvitarde face ca circulatia acestor ape sa fie foarte lenta, aeratia sa fie defectuasa situatie care va determina
incarcarea lor cu elemente toxice (de exemplu nitrati). Acviferele apartinand campiei joase sunt cantonate in
orizontul nisipurilor albastre la addncimi de 1-3-6 m. In cAmpia Oravitei infiltratiile pe verticald sunt diminuate
datorita conductivitatii reduse a depozitelor argiloase din acoperisul freaticului. Astfel, se formeaza orizonturi
stagno-pseudo-acvifere care amplifica procesele de hidromorfism in solurile din aceastd zond. Apele sunt bicar-
bonatate iar mineralizarea (carbonati de calciu si sodiu) creste spre vest, la fel si duritatea.

Reteaua hidrografica

Principalele rauri ale Banatului sunt Timisul, Barzava, Carasul, Moravita, Nera, Cerna si Dunarea.

Réul Timis — resursa de apa cea mai bogata din Spatiul Hidrografic Banat dreneaza o suprafatd bazinala
de peste 5677 km®. Lungimea sa insumeaza 234.74 km. Izvoraste de sub varful Semenic, iar primul sector este
cunoscut sub numele de paraul Semenic. Cursul superior al Timisului este amplasat de-a lungul culoarului
depresionar intramontan Caransebes-Mehadia si 1n aceastd portiune este colectorul principal al unui numar
important de rauri ce dreneaza atat Muntii Tarcu — Godeanu, cat si Semenic i Poiana Ruscai. Din culoarul de-
presionar al Bistrei primeste raul Bistra colector al apelor de pe versantul nord-vestic al Muntilor Tarcu si de pe
cel sudic al Muntilor Poiana Ruscdi. Raul Timis din aval de acumularea Trei Ape (situata in zona izvoarelor) pe
o directie nord-vest — sud-est 1si sapa o vale Ingusta si adanca in sisturile cristaline ale Muntilor Semenic, cursul
sdu avand caracter torential cu pante de scurgere mari (20-25 m/km). In dreptul localititii Teregova isi schimba
directia de curgere spre nord, tdindu-si un sector scurt de chei pand in amonte de Armenis unde primeste apele
ale Hidegului (Réaul Rece), ce-si are izvoarele in Tarcu-Godeanu.

In aval, albia raului Timis incepe si se largeasca traversand culoarul depresionar al Caransebesului dupa
care intrd In campia Banatului si isi schimba directia de curgere spre est. La intrarea in Depresiunea Caransebes
are un debit mediu lichid de 35 mc/s.

Réul Timis asigura alimentarea cu apa a municipiilor Caransebes si Lugoj iar prin canalul Timis-Bega
(Nodul Hidrotehnic Costei) suplimenteaza raului Bega debitul pentru satisfacerea cerintei de apa din municipiul
Timisoara.

Calitatea apei este monitorizatd in 6 sectiuni de control care sunt: Sadova, aval confluentd Potoc, Lugoj,
amonte confluentd Timisana, Sag si Graniceri.
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Figura 2: Harta retelei hidrografice (adaptare dupa www.adrvest.ro).
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Réul Barzava, cu obarsia in zona versantului vestic al Semenicului, capteaza in cursul superior, prin
canalul Semenic, paraiele ce dreneaza o suprafata bazinala de 38 km? (25 km? in bazinul de receptie al Timisu-
lui superior) si preia din bazinul Nerei superioare apele pe o suprafata de receptie de cca. 13 km? (Munteanu,
1973). Dupa ce traverseaza municipiul Resita, Barzava taie transversal Muntii Dognecei, iar de la Bocsa intra in
campia Moravitei largindu-si tot mai mult albia care prezintd un curs meandrat si divagari. Este indiguita de la
Denta, iar pe cursul sdu superior s-au amenajat lacurile de acumulare Valiug si Secu. Principalii sai aflueti sunt
Birda Veche, Raul Alb, Terova, Fizes.

Moravita vine dinspre Dealurile Tirolului; este un rau mic cu debit scazut care seaca uneori in lunile de
vara. Principalii sdi afluenti, Clopodia si Semnita, sunt numai pe partea stanga si au de asemenea un regim de
scurgere semipermanenta.

Cerna izvoraste din Muntii Godeanu si isi canalizeaza cursul pe culoarul tectonic cu acelasi nume. Lito-
logia a ceat peisaje cu chei, iviri de ape termale si minerale ce dau un aspect pitoresc al vdii. Raul Cerna incepe
de la confluenta Izbucului ce apare de sub Ciuceava Chicerii cu apele Cernisoarei ale carei izvoare se afla la 9
km amonte sub Vf. Paltina la 2070 m altitudine. Inscrisa intr-un bazin alungit, reteaua hidrografici din bazinul
Cernei are un aspect pentat-dendritic. Bazinul are o forma asimetrica cu versantul sting mai ingust fata de cel
drept. Analiza profilului longitudinal releva valori mari ale pantei raului, in medie de 24%o. Panta medie a ba-
zinului este mare, de 380 m/km, ceea ce explica coeficientul mic de sinuozitate a cursului principal precum si
mentinerea unghiurilor de confluenta de aproape 90°.

Bistra izvoraste din lacul cu acelasi nume de la o altitudine de 1900 m. in apropiere de Otelul Rosu se
uneste cu Bistra Marului, principalul ei afluent.

Dunirea constituie limita de sud a Banatului, constituind si granita Roméniei cu Serbia. In aceasti porti-
une are un traseu spectaculos intregit si de lacul de acumulare din amonte de Portile de Fier.

Lacurile

Lacurile naturale sunt mici. In zona de munte lacuri de origine glaciari se gisesc in Muntii Tarcu. Au
suprafete mici, iar in perioada verii isi reduc considerabil suprafata. Tot In zona montand, dar la altitudini mai
joase si legat de rocile calcaroase, avem Lacul Dracului din Cheile Nerei. Cele din zona de campie sunt putin
adanci si relativ mici. Acestea sunt lacuri de meandru sau lacuri aparute in crovurile de campie.

Lacurile antropice sunt mai multe la numar si au destinatii diferite. Astfel, pentru producerea de energie
electricd, pentru regularizare sau alimentarea cu apa a unor localitti s-au amenajat lacurile Valiug si Secu pe
Barzava, Trei Ape pe Timis, Poiana Marului pe Bistra, Portile de Fier pe Dunare, Cerna pe raul cu acelasi nume.
In zona de cAmpie mai intalnim lacuri care au luat nastere in excavatiile pentru ciramidarii, helestee pentru
peste.

Vegetatia

Datorita elementelor climatice specifice zonei de sud-vest a tarii, dar si etajarii verticale, in Banat se intal-
neste o vegetatie variata si complexa. Un factor care nu poate fi neglijat in aspectul actual al vegetatiei il consti-
tuie activitatea omului evidenta mai ales in zona de campie desi nici in celelalte regiuni nu a ramas nemodificata.

Etajul alpin are o pondere destul de redusa intalnindu-se indeosebi in Muntii Tarcu-Godeanu si Cernei.

Specifice etajului alpin sunt pajistile secundare si tufisuri pitice adaptate la temperaturi coborate i vanturi
puternice. Intalnim salcia pitica (Salix reticulata), mesteacanul pitic (Betula nana), merisor de munte (Vacci-
nium vitis-idaea), argintica (Dryas octopetala), cupe (Gentiana kochiana), barba ungurului (Dianthus spiculi-
folius), floarea de colt (Leontopodium alpinum), iarba campului (Agrostis rupestris), clopotei (Campanula alpi-
na), parul porcului (Festuca ovina), rogoz (Carex curvula), rugina (Juncus trifidus), azaleea pitica (Loiseleuria
procubens), garofita de munte (Dianthus compactus).

Etajului subalpin este alcituit dintr-un subetaj al raristilor si unul al arbustilor pitici. Ii sunt caracteristi-
cile tufele de jneapan (Pinus mugo) si ienupar pitic (Juniperus sibirica), ienupar comun (Juniperus communis),
smardar (Rhododendron kotschyi), afin (Vaccinium myrtillus) etc. Ca ierburi amintim paius rosu (Festuca ruba-
ra), horsti (Luzula sylvatica), trestis (Calamagrostis arundinacea) etc. In partea montana din sudul judetului
se intalnesc tufisuri terotermofile cu liliac (Syringa vulgaris), mojdrean (Fraxinus ornus), scumpie (Cotynus
cogygria) etc. Rézlet sau in palcuri se Intdlnesc arbori termofili ca alunul turcesc (Corylus colurna), pinul negru
de Banat (Pinus nigra spp banatica), nucul (Juglans regia). Tufarisurile xerotermofile au rol protector in preve-
nirea si reducerea eroziunii mai ales pe versantii sudici ai Muntilor Locvei si Almajului.

Mai jos de acesta este etajul coniferelor dominat de molidisuri (Picea abies). Apar de asemenea bradul
(Abies alba), paltinul de munte (Acer psudoplatanus), mesteacanul (Betula pendula), vlmul (Ulmus glabra) si
fagul (Fagus sylvatica). Stratul de ierburi este mai putin dezvoltat, la fel si cel de arbusti afin (Vaccinium myrti-
llus), Orthilia secunda, macrigul iepurelui (oxalis acetosella).

Padurile de brad nu formeaza un areal compact. In zona Muntilor Banatului se pastreaza bradete pure. in
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afard de acestea mai sunt asociatii cu fagul, paltinul si ulmul. Din arbusti Intalnim alunul (Corylus avellana),
zemurul (Rubus idaeus), alaturi de ferigi $i muschi.

Padurile de fag si cele de fag in amestec cu cele de brad sunt alcatuite din fag (Fagus sylvatica), frasinul
comun (Fraxinus excelsior), stejari (Quercus spp.), carpen (Carpinus betulus), mesteacan (Betula nana) cu in-
tercalari de bradete. In proportie mica intalnim molid si carpen, dar si mesteacdn sau stejari. Stratul de arbusti
este slab reprezentat de alun (Corylus avellana), soc (Sambucus nigra), zmeur. Dintre ierburi amintim paiusul,
ciocul berzei (Geranium robertianum), malaiul cucului (Luzula luzuloides), urzica moarta (Lamium haleobo-
lon), paius (Festuca drymeia) alaturi de ferigi sau mai rar muschi.

Etajul padurilor de gorun se suprapune aproape in intregime zonei de dealuri. Este dominat de gorun (Qu-
ercus petraea) cu mici intercalatii din etajele alaturate. Apar astfel exemplare rare de frasin, fag, cires (Prunus
avium), tei (Tilia tomentosa, T. Cordata). In zona montana din sud, unde influentele mediteraneene sunt mai
pregnante se intalnesc tufisuri de liliac (Syringa amurensis, Syringa villosa), scampie (Cotinus coggygria), car-
pinita (Carpinus orientalis), mojdrean (Fraxinus ornus). Arbustii sunt mai bine reprezentati si cuprind paducel,
lemn cainesc, corn. Stratul ierbos cuprinde firuta, paiusul, rogozul etc.

Pédurile de cvercinee specifice dealurilor joase, dar si unei parti a campiei sunt formate din cer (Quercus
cerris), garnita (Q. Frainetto), stejar pedunculat (Q. Robur), fag, ulm, platan, mar (Malus sylvestris), subarbusti
ca paducel (Crataegus monoggna), maces (Rosa canina), soc, porumbar (Prunus spinosa), sanger (Cornus
sanguinea). Mai intalnim in sud castanul (Castanea sativa), nucul (Juglans regia), liliacul (Syringa vulgaris),
stejarul pufos (Quercus pubescens) etc.

Vegetatia din zona de campie apartine stepei, silvostepei si padurilor de stejar cu o diferentiere zonala
in sensul plasarii silvostepei in vest si a padurilor in est. In prezent padurea lipseste aproape in totalitate din
silvostepa datoritd actiunii omului care a Inlocuit padurea cu diverse tipuri de culturi. Petice de stepa secundara
sau palcuri de paduri se mai gasesc in lungul luncilor.

Silvostepa cuprinde exemplare izolate de stejari xerotermofili si tufisuri de porumbar si paducel iar padu-
rea cuprindea cer, garnita, stejar pedunculat, frasin.

In zona de lunca intdlnim macrofitele arboreascente formate din genurile: Salix sp., Populus sp., Alnus
sp., i arbusti ca : Crategus sp., Rubus sp., Rosa canina, Sambucus nigra, iar in coturile cu viteze mici si papuri-
suri formate din genurile : Phragmites sp., Carex sp., Tipha sp., toate specii hidofile, care, spre luciul apei, sunt
inlocuite cu exemplare plutitoare de Lemna sp., Saggitaria sp., Potamogeton sp., Myryophylum si altele.

Asociatiile azonale cuprind vegetatia de nisip cu festuca, vegetatia halofila si cea de mlastini si lacuri cu
pipirig, papurd, stuf, nufar, iris.

Fauna

La fel ca si vegetatia, fauna prezinti o anumita repartitie pe verticala. In zona alpina putem intalni capra
neagra (Rupicapra rupicapra) iar in jnepenis, cocosul de munte (7etrao urogallus). Cele mai multe specii faunis-
tice apartin insa padurii. Aici traiesc ursul (Ursus arctos), lupul (Canis lupus), vulpea (Canis vulpes), caprioara
(Capreolus capreolus), mistretul (Sus scrofa), veverita (Sciurus vulgaris fuscoatea), rasul (Lynx lynx), pisica
sdlbatica (Felis silvestris), iepurele (Lepus timidus), jderul de piatra (Martes foina), soarecele gulerat (Apodenus
taurices), viezurele (Meles meles). Dintre pasari amintim fasa alpina (Anthus spionoletta), ierunca (Tetrastes bo-
naisa), mierla de stdnca si mierla de parau nordica (Cinclus c.c), alunarul sau gaita de munte (Nucifraga casyo-
catactes), cocosul de mesteacan (Lirurus tetrix), uliul pasarar (Accipiter nisus), corbul (Corvus corax), pitulicea
(Phylloscopus trochilus), pitigoiul de munte (Poecile montanus), ciocanitoarea (Picoides tridactylus), muscarul
mic (Muscicapa striata), mierla neagra (Turdus merula), sturzul cantator (Turdus philomelos), scortarul (Sitta
europea), ciuful de padure (4sio otus), huhurezul mic (Strix aluco), soimul randunelelor (Falco subbuteo), cu-
cuveaua pitica (Glaucidium passerinum), drepnea mare (Apus melba). In apa gisim ca pesti: pastravul indigen
(Salmo trutta fario), pastravul curcubeu (Salmo gairdneri irideus), lipanul (Thymallus thymallus), moioaga
(Barbus meridionalis petenyi), zglavoaca (Cottus poecilopus), cleanul (Leuciscus cephalus). Apar si reptile ca
vipera comund, soparla de munte, vipera cu corn (Vipera ammodytes ammodytes), sarpele lui Aesculap (Elaphe
longissimi), broasca testoasa de uscat (7Testudo hermanni), soparla (Lacerta agilis), scorpion (Euscorpius car-
pathicus).

Solurile
Diversitatea factorilor pedogenetici se rasfrange asupra diversitatii tipurilor de soluri din sud-vestul tarii.
La contributia factorilor naturali se adauga si factorul antropic. In concordanta cu dispunerea etajati a
reliefului, climei si vegetatiei patura de soluri prezintd o repartitie zonald cu tipuri caracteristice stepei semiu-
mede, silvostepei, regiunilor de padure si de pajisti alpine. Factorii pedogenetici naturali sunt cei litologici,
climatici, relieful, apa timpul la care se adauga factorul antropic.
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Figura 3: Harta solurilor in partea de sud-vest a Romaniei (adaptare dupa lanos, 1997).

Clima regiunilor de pajisti alpine cu temperaturi coborate, cu alternarea fenomenelor de inghet-dezghet,
cu precipitatii abundente si vant puternic a determinat aparitia spodosolurilor — soluri brune feriiluviale si so-
luri podzolice si a umbrisolurilor cu soluri negre acide si soluri humico-silicatice cu fertilitate redusa. Izolat se
intalnesc rendzine.

Conditionate de formele de relief accidentate, cu pante mari si culmi inguste, iar procesele de denuda-
tie conduc la Indepartarea continua a materialului alterat, in zonele montane si submontane Tarcu, Godeanu,
Semenic, Cernei, Poiana Ruscai, Aninei, Almaj, Dognecea, se intalnesc litosoluri. Acestea sunt soluri putin
evoluate, subtiri, lilitate la o adancime de pand la 20 cm de rocd mama durd. Conditiile climatice (temperaturi
medii scazute si piecipitatii abundente) sub impactul carora procesele de alterare, bioacumulare sau denudare
evolueaza determind caracteristici diferite. Astfel litosoluri au fost identificate in etajul padurilor de foioase, in
cel al rasinoaselor, dar si in zona pajistilor alpine. Litosolurile prezinta primul stadiu de evolutie a solurilor pe
roci compacte, iar procesele pedogenetice sunt incipiente (predominant este cel de dezagregare fizicd). Alterarea
chimica si procesele de solificare sunt slab materializate in o sectiune de sol putin profunda. Rezerva in humus
este extrem de mica si se datoreazad mai ales volumului edafic util foarte mic. Ca si consecinta, potenaialul de
fertilitate al litosolurilor este redus. Utilizarea lor ca pasuni si fanete este restrictionata de acoperirea cu stanci si
bolovani respectiv de cantitatea redusa de nutrienti. Fragilitatea covorului vegetal cere o utilizare si valorificare
rationald a acestor soluri.

Pe versantii puternic Inclinati din Muntii Cernei, Aninei Godeanu apar litosoluri rendzinice.

Raéspandite aproximativ 1n aceleasi areale ca si litosolurile, dar si intalnite in zonele mai joase in asoci-
atie cu solurile brune acide si eu-mezobazice, intdlnim regosolurile. Se intdlnesc pe versanti puternic Inclinati,
pe culmi inguste cu alunecari, rupturi de pante. Cele mai extinse regosoluri sunt cele formate pe cuverturi de
alterare ale rocilor cristaline. Au un profil scurt (pana in 50 cm), sunt litice. Cand au textura lutoasa pot fi mai
profunde (100 cm). Proprietitile fizice sunt favorabile insa cele chimice sunt restrictive. In zonele piemontane
scheletul lipseste sau este prezent in proportii reduse. in Muntii Locvei, pe versantii sudici, au fost sesizate doua
secvente de concentrare a elementelor scheletice. Desi au drenajul extrem de rapid, in aceste soluri se observa
urme ale procesului de pseudogleizare, avand deci proprietéti fizice partial restrictive.

In Defileul Dunirii (Oprea 1956, Chitu 1965 si Florea 1990 citati de Tanos 1997) au identificat regosoluri
evoluate pe depozite loessoide, cu textura lutoasa si cantitati medii de humus.

In zona Dognecei regosolurile au evoluat pe depozite argiloase si marnoase, iar in consecinta sunt mai
profunde si mai fin texturate. Sunt asociate cu pseudorendzinele si vertisolurile.

In conditiile unui drenaj foarte lent, podzolurile apar la inflexiuni de panti sau pe suprafata platformelor
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de nivelare, de obicei in asociatie cu solurile brune feriiluviale. Podzolurile au fost identificate pe suprafete re-
stranse in zone montane (Tarcu, Semenic, Almajului), evoluate pe roci acide. Patura de materiale eluviale este
subtire, iar solurile au o textura mijlocie si contin o cantitate insemnatd de fragmente scheletice. Proprietitile
fizice ale podzolurilor sunt favorabile cu exceptia volumului edafic util. Proprietatile chimice variaza pe o plaja
destul de larga, iar humusul este de tip morr. Podzolurile prezintd deficiente sporite de nutritie datorita debazifi-
carii Tnaintate si a formarii de complecsi organo-metalici. Cu toate ca au proprietati fizice bune, podzolurile au
pretabilitate extrem de redusa pentru folosintd arabila. Pot fi folosite ca pasuni si fanete naturale.

Specifice zonei de padure montana dar si de deal sunt solurile brune acide si brune eu-mezobazice din
clasa cambisolurilor.

O larga raspandire in judetul Caras Severin o au cambisolurile, cu profil slab diferentiate textural, moderat
dezvoltate, de culoare bruni sau brun roscata. in zona deluroasi si montana apar unde se realizeaza un echilibru
intre solificare si denudatia iar In zonele de lunca si campii de divagare apar in partea rasariteana unde procesul
de evolutie este redus iar solurile tinere. Cele doud etaje bioclimatice amintite anterior imprima caracteristici
distincte solurilor. in zona montana sunt asociate cu regosoluri, soluri brune feriiluviale, in zona piemontana cu
soluri brune luvice, erodisoluri iar in zonele de cAmpie cu soluri aluviale, gleice etc.

Formate si evoluate in zona forestiera a padurilor de fag si in cea de amestec fag si rasinoase, regasim
solurile brune, acide. Sunt caracteristice zonei Muntilor Tarcu, Godeanu, Semenic unde versantii au inclinatii de
peste 20 grade, iar solurile sunt supuse unui proces lent dar continuu de denudatie care aduce la suprafatd roca
de baza mai mult sau mai putin alteratd. Materialele de solificare sunt excesiv acide, formate din roci dure (gra-
nite, granodiorite, gnaise, cuartite, micasisturi) sau din produsele alterarii acestora. Majoritatea rocilor parentale
contin 1n proportii variabile fragmente scheletice putin rulate.

Dispozitia areala a solurilor brune acide din zona montana a Caratului este o consecinta a caracteristicilor
litologice ale rocilor dure, la care se adauga energia si fragmentarea reliefului si zonarea climatica altitudinala.

Pe versantii muntosi cu altitudini de pana la 700 m si pe materiale parentale acide, bioacumularea de tip
mull si formarea de complecsi organo-minerali insolubili au dus la aparitia unor soluri brune acide bine struc-
turate.

La peste 700 m altitudine precum si In zonele depresionare cu inversiuni de temperatura, condisiile bio-
climatice favorizeaza acumulari sporite de materie organica si mineralizare redusa.

Clima mai blanda din sudul judetului determind o compozitie calitativ superioara a humusului fatd de
solurile situate la altitudini similare dar mai la nord.

Principalii factori restrictivi ai productiei sunt de natura edaficd, tinand de caracteristicile fizice: grosime
morfologicd redusd, continut ridicat de schelet, volum edafic scézut. Pantele accentuate si conditiile meteoro-
logice specifice determind o bioacumulare redusd cu consecinte negative asupra continutului de humus si al
aproviziondrii cu azot. Ca urmare a celor descrise, solurile brune acide sunt improprii pentru folosinta arabila.
Au insa fertilitate mijlocie pentru pasuni si fanete.

Intalnite pe suprafete relativ restranse, solurile de tip terra rossa le regasim fragmentar in partea de sud a
Muntilor Cernei, in sudul Muntilor Almajului (zona Cazane), Muntii Aninei si izolat in Muntii Poiana Ruscai.
Alaturi de conditiile bioclimatice specifice zonei, roca din substrat are un rol esential in geneza si evolutia aces-
tor soluri. Ele apar doar 1n zonele rocilor dure calcaroase, cu compozitii mineralogice aparte, din alterarea carora
rezultd minerale secundare argiloase in care domina caolinitul, illitul, hematitul. Sunt in general soluri moderat
profunde, cu roca dura la 75-100 cm. Pe versantii cu pante accentuate sau culmi inguste, volumul edafic util al
acestor soluri este coborat de prezenta unor procente insemnate de fragmente scheletice.

Sunt intalnite in zonele cu precipitatii bogate (800-900 mm) ale muntilor josi, cu temperaturi medii de
7-10°C. Datorita albedoului ridicat, suprafetele calcaroase creeaza microclimate aparte si influenteaza semni-
ficativ regimul hidrotermic al solurilor, dirijeaza procesele de alterare, transformarea substantelor organice si
proceselor fizico-chimice.

Au textura fina pe Intregul profil (argilo-lutoasd). Evolueaza sub o vegetatie preponderent forestiera (car-
pinita cu liliac, corn, scumpie, paduri de cer si garnita; pot aparea pajisti xerotermofile cu Festuca, Agrostis,
Phleum etc.). Ocupate de vegetatie ierboasa spontana sau de fitocenoze lemnoase, solurile terra rossa se intal-
nesc de obicei 1n conditii putin modificate de catre om. Structura, de marime medie si foarte stabild, a imprimat
conditii de porozitate favorabile iar drenajul extern rapid nu favorizeaza stagnirile de apa. In aceste conditii,
indicatorii hidrofizici au valori care includ aceste soluri in categoria ,,favorabil,, cu posibilitatea creearii unor
insemnate rezerve de apa fara 1nsd a declansa procesele de hidromorfism stagnic.

Desi sunt bogate in humus, baze si elemente nutritive, fertilitatea buna a terra rossa este limitata serios
si chiar restrictionata de conditiile de pantd, cantitatea mare de elemente scheletice sau de aparitia de bolovani
si stanci. Acestea duc la o pretabilitate redusa a solurilor rosii pentru folosinta arabild, ele fiind cel mai adesea
utilizate ca pasuni si fanete (si acestea de calitate mediocrd).

Subtipul rendzinic al solurilor brune eu-mezobazice s-a format pe roci dure, bazice si ultrabazice. Apare
in zona Muntilor Locvei si izolat in Aninei, Almajului, Cernei. Deseori sunt in asociatie cu rendzinele, terra
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rossa sau argiluvisoluri, in concordantd cu roca si configuratia reliefului pe care se formeaza. Tenta roscata se
datoreaza continutului ridicat de oxizi sihidroxizi de fier rezultati din alterarea calcarelor in conditiile unui cli-
mat mai cald si umed, specific sn zona de sud a judetului.

Au o texturd find pe Intreg profilul si procente variabile de schelet. Sunt foarte bine structurate dar volum
edafic util redus. Continutul de humus este moderat spre mare si se mentine pe grosimi apreciabile. Solurile
brune eu-mezobazice sunt pretabile pentru pasuni, fAnete, pomi fructiferi (pruni) sau vita de vie.

In zonele piemontane inalte sau montane, in conditii de relief fragmentat, pe versanti si culmi cu diferite
expozitii si Inclinari, pe interfluvii si pe forme de relief mai domoale din arii depresionare, pe platouri carstice
au evoluat solurile brune eu-mezobazice formate pe materiale eluviale si proluviale. Pot fi intalnite pe versantii
tuturor masivelor muntoase din Caras Severin, la altitudini In general intre 400 si 800 m (Muntii Locvei, Aninei,
Almajului — pe roci carstice, si izolat in Muntii Poiana Ruscai si depresiunea Brebu-Ezeris).

Materialele de solificare sunt foarte variate in ceea ce priveste originea si compozitia lor mineralogica.
Sunt alcatuite in mare masura din produsele de alterare a rocilor cristaline, eruptive si calcaroase sau sedimente
dertitice, cu un continut ridicat in baze.

In zona masivelor carstice produsele alterrii sunt mai fine, cu un continut mare de elemente bazice, fapt
ce a imprimat solurilor o directie particulara de evolutie. Pe versantii moderat inclinati sau pe cumpenele de apa
inguste, materialele eluvio-deluviale se gasesc Intr-o grosime mai mare si mai alterate, cu o proportie echilibrata
a fractiunilor granulometrice, materiale care au fost incadrate in categoria ,,lut.

Conditiile climatice In care au evoluat solurile brune eu-mezobazice din zonele piemontane $i montane
sunt mai racoroase si cu precipitatii mai abundente si cu evapotranspiratie mai redusa au favorizat procesele
de argilizare in loc. Vegetatia sub care s-au format solurile brune eu-mezobazice este reprezentatd de paduri de
stajari sau in amestec cu fag. In ariile montane din partea sudica a judetului au fost identificate asociatii Quer-
cus cu Carpinus, Feaxinus, Tilia, aldturi de tufarisuri xeroterme. Proprietétile hidrofizice ale acestor soluri sunt
favorabile, fapt ce determinad un grad redus sau chiar lipsa pseudogleizarii.

Proprietatile chimice variaza in limite largi, in functie de roca de solificare. Starea de aprovizionare cu
humus este favorabila doar in situatia in care solul se regiseste sub o vegetatie de ierburi perene. In cazul cultu-
rilor, procentul de humus scade foarte rapid.

In zona de dealuri, dar nu exclusiv aici, intilnim soluri din clasa argiluvisolurilor- soluri brune
argiloiluviale, soluri brune luvice si pe suprafete mai mici vertisoluri.

Argiluvisolurile sint soluri aflate intr-un stadiu de evolutie Tnaintat, specifice unui climat temperat umed,
si unei fitocenoze arboricole, iIndeosebi cu specii de foioase. Au un profil bine dezvoltat, cu orizonturi profunde
si deferentiate, o alterare moderat-puternica si o debazificare in general slab-moderata. Au evoluat pe un relief
mai vechi, stabil, fapt pentru care argiluvisolurile sunt soluri mature, cu un timp indelungat de evolutie subae-
riana. Au o fertilitate medie spre redusa, restrictiile fiind legate de permeabilitatea redusa a orizontului iluvial.
Sunt Intalnite mai ales 1n zonele de cadmpie inalta si dealuri piemontane.

Solurile brun roscate ocupa suprafete relativ restranse fiind identificate sub forma unor fasii inguste in
Dognecea sau pe platourile din sudul Almajului. Factorul pedogenetic care a influentat evolutia acestui tip de
soluri si l-a diferentiat fatd de alte tipuri din clasa argiluvisolurilor este roca pe care a inceput procesul de so-
lificare. Aceasta este reprezentata dintr-un material diluvial eterogen, fin texturat, de culoare rosie, intercalat
intre strate de loess si cu un procent Insemnat de materiale expandabile, care pot oferi solului caracter vertic. Au
varsta pleistocen superior-pleistocen mediu (Posea, 1992).

Solurile au evoluat cel mai adesea pe versanti cu diferite grade de inclinare, care au favorizat trunchierea
lor partiald prin eroziune slaba pana la puternica.

Toata gama de procese care au avut loc incepand cu dezagregarea, alterarea sau debazificarea care au dus
la formarea solurilor brune roscate s-au desfasurat in alte locuri sau in alte conditii climatice decét cele actuale,
mai calde si mai umede. In aceste imprejuriri, alterarea a fost mai accentuata si levigarea mai pronuntata fapt
ce a condus la formarea unor cantitati sporite de argila si hidroxizi de fier. Ariditatea climatica sau descoperirea
pachetului de roci prin eroziune a determinat deshidratare a hidrixizilor si o pigmentare pronuntatd a materia-
lelor. Drenajul bun si porozitatea specifica nu au favorizat formarea excesului de umiditate stagnic, intensitatea
pseudogleizarii fiind slaba.

In timp ce pe versantii inclinati la mai mult de 10 procente eroziunea a indepartat o parte din orizonturile
superioare de sol, impingand spre suprafatd orozonturile de acumulare a bazelor, pe terenuri cu declivitati mai
mici aceste orizonturi se gasesc mult mai in profunzime.

Alcatuirea granulometrica mijlociu find a rocii a imprimat solurilor o texturd omogena, diferentierea tex-
turala realizandu-se 1n interiorul axestei clase de textura.

Proprietatile fizice ale solurilor brune roscate se incadreaza in intervalul ,,mijlociu,,. Orizonturile iluviale
lo o capacitate usor sporiti si o permeabilitate mai mici. In compensatie, proprietatile chimice (reactia slab
acida, capacitatea de schimb actionic, suma bazelor si cea de ioni de hidrogen) sunt dintre cele mai bune. in
functie de inclinarea versantilor si de intensitatea eroziunii avem din punct de vedere calitativ soluri fertile la
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care eroziunea lipseste, soluri erodate slab si soluri moderat erodate (cu productivitate slaba).

Solurile brune argiloiluviale sunt soluri la care procesul de evolutie s-a desfasurat la o intensitate mai
mare sau mai redusa in functie de arealul bioclimatic, varsta si aspectul formei de relief precum si de natura si
de originea materialelor de solificare.

In functie de roca de solificare in judetul Caras-Severin intalnim:

- soluri brune argiloiluviale care au evoluat pe materiale argiloase de natura smectica fapt ce le ofera propri-
etati fizice deficitare cu posibilitati de retinere si stagnare a apei. Natura expandabild a rocii imprima solurilor
caractere vertice (ariile piemontane din zona Oravita). Se regdsesc in asociatie cu, de obicei, cu vertisoluri.
Pe terenuri cu drenaj mai rapid datoritd pantelor mai mari, subtipul vertic apare individual, insa declivitatea
a favorizat instalarea eroziunii locale si liniare. In asociatie cu procesele geomorfologice specifice, in zonele
piemontane au fost observate diferite forme de manifestare a eroziunii in adancime (mai ales pornituri de teren,
intersectia cu orizonturi stagno pseudoacvifere), predominant sub forméa de pseudoterase.

Permeabilitatea redusa a acestor soluri, cu conductivitati hidraulice mici, a favorizat acumularea apei plu-
viale in exces si pseudogleizarea lor. Intensitatea acestui fenomen este amplificat si de formele de relief (platouri
orizontale, forme depresionare) sau de situatii conjuncturale (de exemplu contactul dintre terase si forme superi-
oare). Datorita capacitatii foarte mari a acestor soluri de a retine apa si totodata a capacitatii reduse de percolare
a acesteia, ele suferd de exces de umiditate In perioadele ploioase si nu sunt afectate excesiv de deficitul de
umiditate in perioadele secetoase. In zonele depresionare precum si in zonele piemintane, acolo unde lesivajul
este mai accentuat, solurile au alcatuiri granulometrice mijlocii, cu un procent ridicat de praf.

Comparativ cu alte soluri, continutul de elemente nutritive si humus ale acestor tipuri de soluri este ridi-
cat. Totusi, proprietatile hidrice si fizice sunt nesatisfacatoare, iar productiile agricole sunt relativ scazute.
-evoluate pe materiale eterogene deluvio-proluviale in amestec cu prafuri lutoase, pe forme de relief usor incli-
nate si bine drenate intalnim soluri brune argiloiluviale tipice. Ele sunt raspandite de-a lungul luncilor si se re-
gasesc in diferite stadii de evolutie, mult apropiate de protosolurile aluviale (fapt datorat in cea mai mare masura
revarsarilor de apd care au adus material aluvionar la viituri pe de-o parte, dar si lipsei masurilor hidtotehnice
ameliorative respectiv de imbunétitiri funciare care sa previna aportul de material coluvionat de pe versanti).
Sunt intalnite se-a lungul albiilor majore ale Barzavei, Carasului, Nerei, Dunarii. Datorita continutului ridicat
in substante nutritive si a caracteristicilor fizice favorabile, dar si a surplusului de apa existent, aceste soluri au
o fertilitate buna spre foarte bund. Au o pretabilitate sporitd pentru folosintd arabila, pasuni si fanete. Pot, de
asemenea, sa fie utilizate pentru cultura legumelor.

Soluri de culoare inchisd, neagra, humifere, rendzinele s-au format si evoluat pe materiale rezultate din
alterarea rocilor bazica si ultrabazice 1n ariile montane si submontane din partea sudica a judetului. Ele au evo-
luat in conditii climatice cu precipitatii anuale de 500-600 mm, si temperaturi medii de 7-10°C. La fel ca si in
cazul terra rossa, albedoul ridicat al calcarelor a determinat formarea unui anumit microclimat cu proprietati
deosebite care a favorizat procesele de alterare. Au luat nastere minerale si roci secundare fin texturate cu dife-
rite intruziuni de fragmente de roca slab alteratda. Conditiile de relief in care se regasesc sunt culmile inguste si
fragmentate, pante cu declivitati variate, cu aparitii de stanci si bolovani etc.

De asemenea sunt conditionate de existenta pe arii largi a padurilor de gorun, cer si garnita, intercalat cu
o bogata vegetatie de arbusti (liliac, scumpie, alun, mojdrean). Conditiile climatice si orografice favorizeaza o
denudatie continua a scoartei de alterare sau de solificare fapt ce mentine profilul de sol al rendzinelor in stadii
incipiente de dezvoltare, cu roca durd aproape de suprafatd si cu un continut variat de schelet. Argilozitatea
sporita a rendzinelor este amelioratd de structura buna a materialului de sol care, asociat cu conditiile unui dre-
naj bun, contribuie la eliminarea pericolului de exces de umiditate. Prezenta foarte ridicata a ionilor de calciu
si magneziu a dus la formarea si stocarea unor cantitati sporite de humus de calitate superioara iar mineralele
argiloase secundare elibereaza continuu elemente chimice necesare nutritiei plantelor.

Formarea si evolusia rendzinelor este determinata de un proces continuu de alterare a rocilor bazice, dure.
Transformarile fizico-chimice sunt conditionate de configuratia reliefului. Pe versantii foarte inclinati procesele
denudationale depasesc 1n intensitate pe cele de pedogeneza, iar solul se mentine in stadii incipiente de evolutie
(litosol rendzinic). In ariile plane sau putin inclinate procesele de alterare si solificare vor fi mai profunde.

In Caras Severin principalele suprafete unde au fost identificate rendzine tin de aria sedimentara mezo-
zoica Resita-Moldova Noud, in partea se sud si sud-est a Muntilor Almaj, in zona Defileului Dunérii si izolat pe
Valea Cernei.

Produsele de alterare ale acestor soluri sunt bogate in oxizi de fier, fapt ce confera materialului de solifi-
care culori roscate.

Datoritd proprietatilor chimice favorabile rendzinele au un potential sporit de fertilitate. Au Tnsa un vo-
lum edafic util redus, fapt ce claseaza rendzinele in tipul de pretabilitate pentru arabil in grupa ,,mediu-scazut,,.
Relieful accidentat si caracterul bolovanos al terenului face ca, in bund masura, rendzinele sa fie utilizate ca
pasuni si finete.

In zona joasd apar mai multe tipuri de soluri influentate de factorii pedogenetici amintiti mai sus. Totodata
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caracteristicile unor tipuri de soluri impun anumite restrictii in utilizarea lor. Se Intalnesc soluri apartinand clasei
molisolurilor - cernoziomuri humifere, cu continut optim de nutrienti si cu o fertilitate ridicata deci utilizate
intens in agriculturd. Se mai intdlnesc diferite tipuri de vertisoluri, argiluvisoluri, cambisoluri. in lungul rdurilor
intalnim soluri soluri aluviale, soloneturi, psamosoluri, luvisoluri etc.

Concluzii

Asezarea geografica si relieful imprima unei zone anumite caracteristici meteo-climatice, care, la randul
lor vor influenta vegetatia unei regiuni, fauna si tipurile de soluri. Partea de sud-vest a Roméniei este caracteri-
zata de o diversitate a formelor de relief, cu munti care doar izolat depasesc 2000 m altitudine, un etaj cu dealuri,
care face trecerea spre campia aflata in vest. Exista si zone unde trecerea se face direct. Reteaua hidrografica este
bine reprezentata de doud rauri principale (Timisul si Bega) cu izvoarele in Muntii Banatului. La nord Dunarea
constituie limita regiunii luate in studiu. Vegetatia specificd unitatilor de relief se pastreaza indeosebi in zonele
de munte. La campie aceasta a fost inlocuitd aproape in totalitate de culturi agricole. Situatia este aproape simi-
lara si in regiunile deluroase.

In judetul Caras-Severin sunt declarate arii protejate 5 parcuri (4 nationale si 1 natural), 30 de rezervatii
naturale, stiintifice si zone umede in interiorul parcurilor, 27 de rezervatii naturale in exteriorul parcurilor, 16 sit-
uri de importantd comunitara si 7 arii de protectie avifaunisticd. Prin estimare, suprafata ariilor naturale protejate
aflate pe teritoriul administrativ al judetului este de 270.000 de ha, adica 31,71% din suprafata totala a judetului.

Exista si 62 de arii naturale protejate de interes national, printre care se numara cele 6 parcuri nationale:
Semenic-Cheile Carasului, Cheile Nerei-Beusnita, cu suprafatd numai in judet; Domogled-Valea Cernei cu
suprafatd si in judetele Mehedinti si Gorj; parcul Retezat cu suprafata si in judetul Hunedoara; un parc natural-
Portile de Fier, cu suprafata si in judetul Mehedinti; 26 de rezervatii naturale in interiorul parcurilor nationale
si naturale; 1 rezervatie stiintifica in parcul national si 27 de rezervatii naturale in afara parcurilor naturale si a
parcului national.

Parcul Natural Portile de Fier a fost desemnat in anul 2011 parc de inte-
res international si declarat sit RAMSAR indeplinind 7 din cele 9 criterii de desemnare.
Arii naturale de interes comunitar sunt din 2011 cele 11 Situri Natura 2000, iar in 1994 printr-o hotarare a Con-
siliului Judetean Carag Severin, au fost declarate 50 de arii naturale protejate de interes judetean. Dintre acestea
47 au fost declarate arii de interes national si international si doar 3 au mai ramas de interes judetean: Padurea
Berzovia, Padurea Dognecea, Padurea de molid si tundrda Sucu Olteana.

Aceste arii protejate au fost desemnate ca urmare a prezentei pe teritoriul judetului a peste 62 habitate, 218 spe-
cii de plante, 230 specii de animale, 2000 de pesteri si avene, 20 de chei si defilee, 350 plante si animale fosile,
10 formatiuni geomorfologice, 250 situri arheologice si cultural-istorice protejate la nivel national.

ARIILE NATURALE PROTEJATE
JUDETUL CARAS - SEVERIN

Figura 4: Ariile naturale protejate din judetul Caras-Severin

(https://www.infocs.ro/ariile-protejate-potential-turistic-in-caras-s/)
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CAPITOLUL HI - FACTORII CLIMATICI (judetul Caras — Severin)

Precipitatii

Precipitatiile atmosferice desemneaza toate produsele rezultate in urma proceselor de condensare si cris-
talizare a vaporilor de apa din atmosferd, care cad din nori si ajung la suprafata solului sub diferite forme de
agregare.

Geneza precipitatiilor tine de o serie de procese fizice, incepand cu procesul de evaporare, ascensiunea
si condensarea vaporilor pe nuclee de condensare, caderea picaturilor si cresterea acestora prin intermediul mai
multor mecanisme. Starea fizica a precipitatiilor tine de fizica atmosferei si legile acesteia.

Functie de starea de de agregare se deosebesc precipitatii lichide, solide si mixte. Ploaia este o precipitatie
lichida formata din picaturi de apa de dimensiuni variabile care cad in principal din nori de tip Nimbostratus,
Altostratus, Cumulus congestus.

Aversa de ploaie este o ploaie care Incepe si se termind brusc, cu intensitate variabila uneori chiar violen-
ta, Insotitda sau nu de fenomene orajoase; cade din nori Cumulonimbus.

Ninsoarea este o precipitatie solidd sub forma de cristale de gheatd de forme si dimensiuni care variaza
in functie de temperatura si conditiile fizice unde au luat nastere si au crescut. De obicei cade din Nimbostrati
dar si din Altostrati. Aversa de ninsoare are aceleasi caracteristici ca aversa de ploaie doar forma de agregare
difera, rar putand fi insotita de fenomene orajoase. Lapovita este formata dintr-un amestec de fulgi de zdpada si
particule lichide de ploaie. Fiind o precipitatie mixta, se inregistreaza la valori de temperatura in jurul lui zero
grade. Grindina reprezinta particule de gheatad cu marime si forma variabila, cu diferite grade de transparenta.
Cade exclusiv din nori Cumulonimbus si in general, In anotimpul cald. Rar se intalneste grindina si in anotimpul
rece. De obicei e Insotitd de fenomene meteorologice de tipul averselor violente de ploaie, chiar torentiale, vant
puternic ce poate avea aspect de vijelie, de fenomene orajoase. Burnita este o precipitatie lichida caracterizata
de picaturi foarte fine si mici. Picéturile au viteza de cadere mica, iar intensitatea precipitatiei este redusa. Cade
din nori de tip Stratus. Méazarichea este o precipitatie solida. Este de doua tipuri: moale (opaca) si tare (transpa-
rentd). Rezultd din inghetarea fulgilor de zapada sau din granularea acestora. Acele de gheata cad doar pe timp
senin $i sunt constituite din particule de gheata transparenta foarte mici. Sunt caracteristice la temperaturi foarte
coboréte (-10°C).

Cantitatile medii anuale de precipitatii

Data fiind agezarea geografica, sud-vestul tarii este situat in calea maselor de aer vestice, de origine ocea-
nica, dar este si sub influenta ciclonilor mediteraneeni. Din aceste motive, Banatul beneficiaza de precipitatii
mai bogate decat alte zone ale tarii. Formele de relief, prin altitudine, determina o crestere a cantitatii de preci-
pitatii dinspre campie spre munte.

Cantitatile medii anuale de precipitatii inregistreaza cele mai mici valori in partea de vest a Campiei Ba-
natului, de sub 550 mm. Spre est si spre sud valorile cresc usor ajungand de la 541 mm la Sannicolau Mare la
691 mm la Lugo;j.

La fel ca si In cazul temperaturii medii, am utilizat datele de la statiile meteorologice si folosit programele
matematice de cartografiere SAGA 15.0 si ArcGIS realizdnd modelul digital al precipitatiilor in sud-vestul tarii.

Valoarea medie a cantitatilor de precipitatii la campie creste de la 520 mm in vest la aproape 700 mm
in est. In zona de dealuri cantitatile de precipitatii cizute la posturile pluviometrice si la statiile meteorologice
oscileaza intre 600 si putin peste 800 mm (Oravita).

In zona de munte cantititile cresc ajungand la peste 1160 mm la Semenic. Tarcu face oarecum exceptie
de la reguld precipitatiile fiind de sub 1000 mm.

Cantitatile medii lunare de precipitatii
Cantitatile medii lunare de precipitatii inregistreaza o scadere de la inceputul anului pana in martie apoi o
crestere treptatd pana in iunie, cand se inregistreaza un maxim pluviometric; scad apoi pand in octombrie dupa
care cresc din nou pana 1n ianuarie. Acest maxim secundar determind individualizarea tipului mediteranean al
regimului precipitatiilor din sud-vestul Romaniei (Disescu, 1952).
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https://www.infocs.ro/ariile-protejate-potential-turistic-in-caras-s/

Harta 1: Cantitatile lunare de precipitatii

Harta 2: Cantitdtile de precipitatii in luna ianuarie

In zona de campie, in iunie cantitatile de precipitatii scad sub 75 mm la Jimbolia, dar depisesc 100 mm
in zona de deal si ajung peste 150 mm la munte, la Semenic.

In general, cele mai mici cantititi cad in luna ianuarie si februarie si variaza intre 30-40 mm in zona de
campie (zona Sannicolau Mare-Jimbolia), depasesc usor 50-60 mm la deal si ajung la 65 mm la Semenic. Acest
lucru nu reprezinti o regula stricta. In anul 2007 luna aprilie a fost foarte secetoasa, existand statii unde nu a
plouat nici macar un litru: Béile Herculane 0,8 1/m?, Sannicolau Mare 0,2 1/m?, Arad 0,0 1/m?.

Cantitatile anotimpuale de precipitatii

Vara constituie principalul anotimp sub aspectul cantitatii de precipitatii cazute. Cantitatile de apa cazute
in zona de cdmpie variaza intre 130 mm la Sanicolau Mare, 215 mm la Lugoj si 243 mm la Bocsa. In regiunile
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de deal cantititile oscileaza mult, ajungand la 320 mm la Borlova. in zonele de munte cantititile depasesc 400
mm. In cursul anotimpului de vara sunt predominante aversele. Acestea pot avea si caracter torential si pot fi
insotite de grindind. Procentual, vara cad in medie 30 procente din cantitatea anuald de precipitatii ajungand
péna la 35% la Sannicolau Mare si chiar 40% 1n zona montand la Cuntu si Semenic.

Primavara constituie al doilea anotimp din punct de vedere al cantitatii de precipitatii cdzute. Acest lucru
este de o importanta deosebita pentru agricultura. Cantitatile de precipitatii cresc dinspre zonele de campie, unde
sunt in general sub 150 mm, spre cele de deal, cu 150-200 mm si munte, unde depasesc 200 mm. Dintre lunile
de primavara mai bogate 1n precipitatii sunt mai si inceputul lui iunie.

Atat In anotimpul de primavard, cat mai ales in cel de vara, precipitatiile sunt datorate convectiei atmo-
sferice din cadrul masei de aer, dar si convectiei atmosferice frontale.

Toamna cantitdtile de apa sunt ceva mai reduse decat cele care cad primédvara. Ele au un rol insemnat
pentru culturile agricole de toamna. Cantitatile de apa variaza intre 110 mm 1n zonele de campie si peste 230
mm la munte. in cursul acestui anotimp cad 20-23 % din cantitatea anuala de precipitatii. larna cantitatile de
apa cazute sunt cele mai reduse. Ele depasesc cu putin 110 mm in zona de campie si ajung la 170 mm la Cuntu.
Precipitatiile sunt mixte: ploaie, ninsoare si lapovita

Harta 3: Cantitatile de precipitatii in luna ianuarie

Cantitatile maxime de precipitatii

Pentru acest demers au fost luate In considerare precipitatiile consemnate, atat la statiile meteorologice,
cat si la posturile pluviometrice. Acumulérile de cantitati mari de apa, cu caracter exceptional, sunt aleatorii, atat
in timp, cat si in spatiu. Ele se incadreaza in categoria hazardelor climatice cu efecte negative asupra celor mai
importante domenii economice si sociale (Calinescu et al., 1993).

Cea mai mare cantitate anuald de precipitatii s-a semnalat in 1978 la p.h. Borlova- 2178 litri. Cantitatea
maxima in 24 ore a fost de 204 I/mp la Cuntu (17.07.1970). Pentru zona de campie este de mentionat Timisoara
cu 76,4 Vinp 1n 24 de ore (29.05.1972).

In prezenta lucrare au fost analizate mai multe cazuri cu cantititi mari de precipitatii cizute intr-un interval
scurt de timp (precipitatii cu aspect torential). Acestea au un evident potential distructiv, indiferent de zonele
unde cad. in literatura dedicata acestei probleme (Cazacu et al., 1976; Stanciu, 2005; Macridin ef a/. 1998) sunt
citate mai multe cazuri in care ploile au avut intensitdti mai mari, iesind in evidenta doua cazuri in care acestea
au depasit valoarea de 2 mmvimin, Insa cantitatea totald a ploii nu a depdsit in niciunul din aceste doud cazuri
8,5 Vm?. Exista mai multe situatii cu intensitati deosebite si cu acumulari totale mari, culminand cu ploaia de la
Golet din 2010 cu 140 Im? in 60 minute (intensitate de 2,3 mnvimin).
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Harta 4: Temperatura medie anuala

Regimul termic in sud-vestul Romaniei este influentat de circulatia zonala, vestica, a maselor de aer - care
este si tipul dominant de circulatie al maselor de aer-, la care se adauga influente ale celorlalte tipuri circulatorii.

Patrunderile reci sunt determinate de advectiile de aer realizate pe o circulatie polara care, in functie de
orientarea unei izohipse de la nivelul de 500 hPa, pe de-o parte si evolutia indivizilor barici de la sol pe de alta,
determind individulalizarea a trei subtipuri: polar-directd, ultrapolara si polar intoarsd. De obicei patrunderile
reci sunt determinate de advectii ale anticiclonilor scandinavi si siberieni dar si ale depresiunii islandeze.

Patrunderile calde sunt date de circulatia sudica, tropicala care, functie de aceeasi factori enumerati mai
sus, se imparte in maritim-tropicala sau continental-tropicala. Patrunderile de mase de aer cald sunt asociate
ciclonilor mediteraneeni sau dorsalelor nord-africane. Factorii de relief atenueaza sau amplifica modul de ma-
nifestare a acestor indivizi barici.

Harta 5: Temperatura medie in luna ianuarie

In zona de cAmpie izotermele medii caracteristice sunt cele de 10 si 11°C, cu valorile cele mai ridicate in
sud-vestul regiunii, la Moldova Veche. Relieful determind scaderea temperaturii cu altitudinea rezultand tempe-
raturi medii 3-4°C in zona de munte si mergand pana la sub zero grade pe crestele cele mai inalte ale masivului
Tarcu-Godeanu. Totodata regiunile depresionare Timis-Cerna, Brebu si Alméaj beneficiazd de temperaturi medii
mai coborate (la Bozovici temperatura medie multianuala este de 9.3°C).
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Ca urmare a influentelor submediteraneene, la statiile meteorologice din sud: - Moldova Veche, Baile
Herculane si Oravita, atat in ianuarie, cat si in februarie se intilnesc temperaturi medii pozitive.

Cea mai calda luna a anului este iulie, cu temperaturi medii de 21°C, iar cea mai rece este luna ianuarie,
cand temperatura medie ajunge la 2°C.

Variatia temperaturii medii anuale prezintd aproximativ acelagi aspect la toate statiile. Diferd amplitudinea
si valorile intalnite. Cele mai ridicate valori in lunile de vara le intdlnim la statiile din sud cu temperaturi medii
de pana la 22°C 1a Moldova Veche. Cele mai coborate temperaturi medii se inregistreaza, exceptand statiile de

munte, in zona depresionara Bozovici, unde temperatura nu ajunge la 20°C.

Harta 6: Temperatura medie in luna iulie

Variatia temperaturii medii anuale prezintd aproximativ acelagi aspect la toate statiile. Diferd amplitudinea
si valorile intalnite. Cele mai ridicate valori in lunile de vara le intdlnim la statiile din sud cu temperaturi medii
de pana la 22°C la Moldova Veche si Banloc. Cele mai coborate temperaturi medii se inregistreaza, exceptand
statiile de munte, in zona depresionara Bozovici, unde temperatura nu ajunge la 20°C.

Harta 7: Temperatura maximd in luna iulie
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Numarul de zile cu strat depageste 200 pe crestele cele mai inalte ale muntilor din estul regiunii si 130-
150 in Semenic. La cAmpie acest parametru este foarte neregulat atat in timp cat si in spatiu, existand ani cand

in anumite zone nu s-a semnalat strat de zapada.

Harta 10: Numar de zile cu ninsoare
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Numarul de zile cu ninsoare variaza intre sub 15 in zonele joase, de campie si peste 60 pe crestele mun-
tilor. Cresterea altitudinii determina scaderea temperaturilor, iar de aici, ca si consecintd, numarul de zile cu

precipitatii solide mai mare in ariile montane din sudul si estul regiunii.

Harta 11: Numar zile cu nopti geroase
Noptile geroase reprezintd un parametru meteorologic important prin implicatiile asupra societatii (starea

de disconfort este sporita daca temperaturile sunt asociate si cu vént), cat si asupra agriculturii si pomiculturii.
Prezintd o crestere cu altitudinea. In ariile depresionare, acolo unde se produc inversiuni de temperatura, cum

este spre exemplu depresiunea Bozovici, numarul de nopti geroase este, de asemenea, mai ridicat.
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Harta 12: Riscul producerii fenomenului de grindina

33



Grindina este un fenomen caracteristic perioadei calde a anului, fiind asociat proceselor de con-

vectie termica si dinamica, si fronturilor atmosferice reci. Se produce, deci, asociata cu celelalte feno-
mene specifice instabilitatii atmosferice: ploi torentiale, descércari electrice si intensificari ale vantului
cu aspect de vijele. Grindina este un hidrometeor solid specific norilor de tip Cumulonimbus sub for-
ma unor particule (greloane) de gheata cu diametrul variind in general Intre 5 si 50 mm.
Numarul mediu anual de zile cu grindina este scazut in zonele de depresionare si de campie, variind
intre 0,6 si 1 zile pe an. Numarul maxim anual de zile cu grindina este de 2-4 zile la campie si de
4-6 zile la deal. Perioada cu probabilitatea cea mai ridicatd de producere a grindinei este cuprinsa in
intervalul martie-septembrie la cAmpie, martie-octombrie in depresiuni, martie-noiembrie la deal si
aprilie-noiembrie la munte. Cele mai multe zile cu grindina intr-o lund in zonele de campie si deal, se
intalnesc 1n luna aprilie, la schimbarea maselor de aer (Nichita, 2011) iar la munte in iunie. Numarul
maxim lunar de zile cu grindina are valori de pana la 2 zile la campie si 3-4 zile la deal.

Referitor la durata cazurilor de grindind, aceasta este redusa in zonele joase, fiind de 3-6 minute
la campie si peste 7 la deal.

Efectele caderilor de grindind se pot concretiza in pagube extrem de mari. Cel mai afectat
domeniu este agricultura, unde culturile agricole, in special leguminoasele, vita de vie putind fi com-
promise dar si in pomiculturd, pomii fructiferi fiind afectati. Alte pagube se pot produce pe suprafetele
expuse.

CAPITOLUL 1V - FACTORII CLIMATICI (judetul Timis)

Diversitatea conditiilor naturale si pozitia geograficd a judetului determina trasaturile esentiale ale
climatului si particularitatile locale ale acestuia. Cele dintai apar ca o rezultantd a circulatiei generale a maselor
de aer de origini diferite peste unititile de relief. In anotimpul rece apar influente polar continentale, ajunse in
judetul Timis prin intermediul anticiclonului Siberian, in alternantd cu masele de aer polar maritime determinate
de ciclonii nord atlantici. Ocazional, dar nu fard importantd, apar influente ale maselor de aer maritime de pe
Oceanul Atlantic aduse de Anticiclonul Azoric, dar si dinspre Marea Mediterana.

Temperatura medie multianuala

Repartitia spatiald a temperaturii medii n judetul Timis releva preponderenta valorilor de peste10 si 11
grade 1n zona de campie, valori de 9-10 grade la deal si 4-5 grade pe culmile cele mai inalte din Poiana Rusca.
Temperaturile medii anuale (conform Clima Romaéniei 1966 si V. Ghibedea 1972 si 1973) este de 10,6 grade la
Timisoara, 10,8 grade la Sannicolau Mare si 10,6 grade la Lugoj.
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Temperaturile medii lunare si anuale la statiile meteorologice din Timis
Nr Statia

I Imijym | Iv | Vv | VI |VII|VI| IX | X | XI|XII| Anual
crt. | meteorologica

1. | Sannicolau Mare | -1,5 | 0,9 | 5,5 | 11,1 | 16,6 | 19,7 | 21,4 | 21,1 | 16,7 | 11,2 | 5,3 | 0,3 | 10,7
2. | Banloc 0411555 11,3169 |20,0|22,1]|21,6|163|11,2|5,0|0,1 | 10,9
3. | Timisoara -1,111,3]58]| 11,1 | 16,4 | 19,4 | 21,2 | 20,7 | 16,3 | 11,3 | 58 | 1,2 | 10,8
4. | Lugoj -0911,1153]10,9 | 159 | 19,1 |20,7|20,2|158| 11,2 5,709 | 10,6

In functie de principalele trepte de relief, precum si de particularititile acestora pot fi identificate
topoclimate complexe de munte, de dealuri si de campie, fiecare dintre acestea cuprinzand o gama variata de
topoclimate elementare. Pot fi amintite topoclimatele culmilor muntoase si deluroase, ale padurilor (1a randul lor
de munte, de deal sau de cdmpie). Mai pot fi amintite topoclimate de vale, de lunca, de lac etc.

Caracteristicile termice ale sezonului rece sunt influentate de circulatia maselor de aer sud-estice, vestice
si sud-vestice, de origine oceanicd sau mediteraneeana. Pe fondul general al acestor circulatii predominante,

iernile sunt mai blande decét in alte zone ale tarii.

Valorile medii ale temperaturilor minime lunare si anuale la statiile
meteorologice din Timis (1979-2009).

Nr | Statia
I Im |uar|imvy| v VI | VII |VIII| IX | X | XI | XII | Anual
crt. | meteorologica

1. | Sannicolau Mare | -3.9 | -2.6 | 1.0 | 5.4 | 104 | 13.5|15.0 | 149 | 11.0 |64 | 1.6 |-2.1 | 59
2. | Banloc -341-21]12|55|104 135|149 (146|108 |64 |18 |-19| 6.0
3. | Timisoara -36|-22113(58(10.7 138|153 (151|113 |66 |19|-19]| 6.2
4. | Lugoj -371-22(113(54|10.1 |13.1 145|141 |106|6.1 |18 |-2.1| 538

Temperaturile medii ale lunii ianuarie sunt cuprinse in zona de campie in general intre 0 si -1°C (la
Jimbolia -1,5,°C la Timisoara -1,2°C). Spre dealuri temperaturile medii coboara la -1,9°C la Cosava, pentru ca
pe cele mai inalte culmi al muntilor Poiana Ruscai sa ajunga la -6°C.

Temperatura medie ianuarie

Temperatura medie a lunii iulie este legata de etajarea reliefului, iar debutul si persistenta activitati
anticiclonale vestice face ca sezonul calduros sa inceapa de multe ori in luna mai si s se prelungeasca pana in

septembrie. [zoterma de 21 grade urmareste indeaproape limita dintre deal si campie.
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Valorile medii ale temperaturilor maxime lunare si anuale la statiile
meteorologice din Timis (1979-2009).

Nr Statia
rj1mw|m|I1v | v | Vvl |vll|vll| IX | X | XI |XII| Anual
crt. | meteorologica

1. | Sannicolau Mare | 2.8 | 6.0 | 12.4 | 17.6 | 23.3 | 26.4 | 28.5 | 285 |24.0 | 17.8 | 9.6 | 4.1 | 16.7
2. | Banloc 31163123173 (229|260 |28.1|282|23.5|17.8|10.1|4.7 | 16.7
3. | Timisoara 32163 (124175231259 283|282 |23.7|17.7| 99 | 45| 16.7
4. | Lugoj 3664|123 |17.3 (228|257 |28.0|28.0|233|17.7|104|49 | 16.7

Temperaturile medii lunare sunt de 12-14 grade in zona montand, cca 18 grade 1n Dealurile Lipovei si
pana la 21-22 grade la campie (21,9°C la Sannicolau Mare, 21,6°C la Timisoara si 21,3°C la Lugoj).

Temperatura medie iulie

Temperaturile extreme (maxime si minime) ilustreaza posibilitatea invaziilor si persistentei maselor de
aer rece sau, dimpotriva foarte calde.

Temperaturile maxime absolute s-au inregistrat in anul 2007 in luna iulie.

www.wetter3.de

e ey

Presiunea atmosferica la sol §i geopotentialul la 500 hPa in 24.07.2007 h 12 UTC.

La toate statiile meteorologice, exceptand cele situate in zona de munte, valoarea a depasit 40°C.

Situatiaamintitd a aparut pe fondul uneidorsale de altitudine cu valori foarte ridicate ale geopotentialului
(584 gpdm), dar si a unor valori coborate ale presiunii la sol odatd cu apropierea unei depresiuni din nord-vest,
aportul de aer cald de origine nord-africand determinand temperaturi maxime, ce s-au constituit in recorduri
pentru multe regiuni ale térii.
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Temperatura la 2m in 24.07.2007 h 12 UTC.

Temperaturile minime absolute s-au inregistrat pentru majoritatea statiilor in luna ianuarie si au
atins valori de pana la -35°C in 24 ianuarie 1963 la Timigoara. Aceasta valoare record a fost determinata de
prezenta unui maxim atmosferic intins dinspre Insulele Britanice pana la Marea Neagra, maxim ce a determinat
o circulatie nordica, polara, care a dus la inregistrarea unor temperaturi extrem de coborate in noaptea de 23/24
ianuarie in aceasta parte a Europei.
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Temperatura la 850 hPa in 24.01.1963 h 00 UTC.
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Temperatura minima ianuarie

Talvegul de geopotential din altitudine, flancat de valori ridicate, care se constituiau in adevarate zone
de baraj a permis acumularea unei pungi de aer foarte rece in partea apuseana a Rusiei, Ucrainei si Roméniei.
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Temperatura maxima iulie

Primele zile cu temperatura medie zilnicd cu valori mai mari sau egale cu 0°C se inregistreaza, de
regula, in prima decadi a lunii februarie in sud-vestul regiunii. In restul cAmpiei valorile apar in cea de-a doua
decada a lunii februarie, iar la munte chiar mai tarziu. Ultima zi cu temperaturi medii zilnice mai mari sau egale
cu 0°C apare in ultima decada a lunii decembrie in zona de campie si dealuri joase, in a doua decada in dealurile
Lipovei si Surducului, iar la munte, chiar in prima decada a lunii noiembrie.

Fenomenul de inghet, datoritd circulatiei de aer sud-vestic, mediteranean, se produce mai tarziu
comparativ cu alte zone din Romania. In jumitatea vestica a judetului Timis prima zi cu inghet se produce la
sfarsitul lui octombrie si ceva mai timpuriu in est.

Caracteristicile termice ale sezonului de primavara prezintd importanta deosebita deoarece conditiile
atmosferice influenteaza decisiv starea de vegetatie a culturilor de toamna, cat si asupra declansarii campaniei
agricole de primavara. Pe fondul unor invazii de aer rece din zonele nord estice ale continentului apar scaderi
sporadice ale temperaturilor pana la 0°C. Apar astfel areale cu aparitii timpurii ale izotermei de -2°C in zonele
de campie, cu pana la 15 zile fata de izoterma de 0°C.
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In Banat toamnele sunt mai lungi, mai calduroase si cu temperaturi mai constante decat primaverile.

Presiunea atmosferica

Variatia zilnica a presiunii atmosferice depinde de latitudine, altitudine si natura suprafetei active. Pe
vreme buna, presiunea prezintd doud maxime la ora 10 si 22 si doud minime la 4 si 16. Variatia anuala in general
prezinta valori maxime indeosebi in cursul iernii i valori minime vara. Factorii care influenteaza variatia anuala
sunt: succesiunea anotimpurilor, latitudine, altitudine, natura suprafetei terestre.

Pentru statiile meteorologice din sud-vestul Romaniei cele mai ridicate valori ale mediei lunare
multianuale se inregistreaza in ianuarie, rar in luna decembrie. Cele mai mici valori se inregistreaza de obicei
in aprilie. Valorile maxime absolute sunt legate de activitatea Anticiclonului Est-European si depasesc 1040
mb (de exemplu 08.02.2005). Cele mai mici valori, sub 945 mb, sunt in general legate de prezenta unor nuclee
inchise ale unor cicloni, ca cel mediteraneean sau islandez.

Durata de stralucire a soarelui

Acest indicator reprezintd intervalul de timp in cursul unei zile in care soarele a strilucit pe bolta
cerului. Consta 1n determinarea numarului de ore in cursul carora soarele a luminat platforma meteorologica si
imprejurimile acesteia si depinde de nebulozitate, latitudine, anotimpuri si altitudine.

Media anuald este 1n jur de 2000-2100 ore, maxima anuald putand ajunge la peste 2500 ore ca in anul
2000 la Timigoara. Valoarea medie cea mai mare se inregistreaza in iulie sau august, iar minima in decembrie,
mai rar 1n ianuarie. Cele mai multe ore de stralucire s-au inregistrat In luna iulie 1963, la Timisoara: 290 ore.

Spre est, in zona montana, regimul radiativ este unul moderat, cu diferentieri relativ mici de la nord la
sud. Valorile medii ale radiatiei solare directe sunt cuprinse intre 0,7 si 1,1 cal/cmp/min, iar radiatia difuza are
valori medii de 0,02 si 0,4 cal/cmp/min. Cel mai mare numar de ore in care soarele straluceste este repartizat
in anotimpul cald (iulie-septembrie) cu peste 700 de ore la periferia masivului si cca 500 de ore in zona Pades-
Rusca.

Nebulozitatea atmosferica

Acest parametru meteorologic depinde de circulatia generala a atmosferei, particularitatile suprafetei
active, convectie.

Valoarea medie multianuala este in jur de 5,6 si 5,9 zecimi, iar maximul nebulozitatii se inregistreaza la
toate statiile in luna decembrie cu valori de peste 7 zecimi. Cea mai redusa nebulozitate se Inregistreaza in luna
august si este de cca 4 zecimi.

Variatia diurna a nebulozitatii este influentatd de anotimpuri. larna, mai ales la inceputul zilei predomina
norii de tip stratiform. Vara datorita convectiei sunt obisnuiti norii Cumulonimbus si diferite forme de Cumulus.
In 24 de ore se constatd doud maxime ale nebulozititii, una la primele ore ale diminetii, iar alta dupd-amiaza.

In zona montana, odata cu cresterea indltimii reliefului, nebulozitatea maxima se deplaseaza de la lunile
de iarna spre lunile de primdvara, mai ales spre zona inalta a masivului Poiana Ruscai. Aici, valorile minime ale
nebulozitatii apar in iulie-septembrie.

Regimul eolian

Factorii care determina frecventa si viteza vantului sunt legati de circulatia generald a atmosferei, la
care se adaugd influentele circulatiei locale.

Marimea gradientilor barici si termici legati de formatiunile cAmpului de presiune, convectia, toate in-
fluenteaza viteza vantului. Predominante in regiunea de interes sunt vanturile de vest, cu particularitati determi-
nate de factorii de mai sus. Calmul atmosferic detine o pondere considerabild, in procente ce variaza intre 21.5
% la Sannicolau Mare. Directiile dominante variaza.

Componente ale directiilor de vest si de nord se semnaleaza la Timisoara 12.5 % NV, 9 % V, Sannico-
lau Mare 10.2 % V, 9.7 %).
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In zona de munte din est sunt relativ frecvente situatiile de calm atmosferic. Frecventa calmului este
determinatd de inversiunile termice, care se reduc primavara odata cu intensificarea activitatii ciclonice.

Precipitatiile atmosferice

Precipitatiile atmosferice desemneaza toate produsele rezultate In urma proceselor de condensare si
cristalizare a vaporilor de apa din atmosfera, care cad din nori §i ajung la suprafata solului sub diferite forme de
agregare.

Geneza precipitatiilor tine de o serie de procese fizice, incepand cu procesul de evaporare, ascensiunea
si condensarea vaporilor pe nuclee de condensare, cdderea picaturilor i cresterea acestora prin intermediul mai
multor mecanisme. Starea fizica a precipitatiilor tine de fizica atmosferei si legile acesteia.

Datorita activitatii ciclonale si a invaziilor de aer umed dinspre vest, sud-vest si nord-vest, precipitatiile

sunt mai bogate decat in alte zone ale tarii.
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Precipitatii anuale

Formele de relief, prin altitudine, determina o crestere a cantitatii de precipitatii dinspre campie spre
munte. Cantitdtile medii anuale de precipitatii inregistreaza cele mai mici valori in partea de vest a Campiei
Banatului, de sub 550 mm. Spre est si spre sud valorile cresc usor ajungand de la 541 mm la Sannicolau Mare
la 691 mm la Lugoj. Valoarea medie a cantitatilor de precipitatii la cAmpie creste de la 520 mm in vest la
aproape 700 mm in est. In zona de dealuri cantititile de precipitatii cizute la posturile pluviometrice si la statiile
meteorologice oscileazi intre 600 si putin peste 700 mm (734 la Faget). In zona de munte cantitatile cresc
ajungand la peste 1000 mm.

Precipitatii ianuarie

Cantitatile medii lunare de precipitatii Inregistreaza o scadere de la Inceputul anului pana in martie,
apoi o crestere treptata pana in iunie, cand se Inregistreaza un maxim pluviometric; scad apoi pana in octombrie,
dupa care cresc din nou pana in ianuarie. Acest maxim secundar determind individualizarea tipului mediteraneean
al regimului precipitatiilor din sud-vestul Romaniei (Dissescu, 1952).

In zona de campie in iunie cantititile de precipitatii scad sub 75 mm la Jimbolia, dar depisesc 100
mm 1n zona de deal si ajung peste 120 mm la munte.

In general, cele mai mici cantititi cad in luna ianuarie si februarie si variaza intre 30-40 mm in zona
de campie (zona Sannicolau Mare-Jimbolia), depasesc usor 50-60 mm la deal si ajung al 60 mm la munte. Acest
lucru nu reprezinti o regula stricti. In anul 2007 luna aprilie a fost foarte secetoasa, existand statii unde nu a

plouat nici macar un litru: Sannicolau Mare 0,2 1/m?.
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Precipitatii iulie

Vara constituie principalul anotimp sub aspectul cantitatii de precipitatii cazute. Cantitatile de apa cazu-
te in zona de cAmpie variaza intre 130 mm la Sanicolau Mare, 215 mm la Lugoj. in regiunile de deal cantititile
oscileaza mult. In zonele de munte cantititile depasesc 400 mm. in cursul anotimpului de vara sunt predomi-
nante aversele. Acestea pot avea si caracter torential si pot fi insotite de grindind. Procentual, vara cad in medie
30 procente din cantitatea anuala de precipitatii ajungand pana la 35% la Sannicolau Mare si chiar 40% 1n zona
montana.

Priméavara constituie al doilea anotimp din punct de vedere al cantitatii de precipitatii cazute. Acest lu-
cru este de o importanta deosebita pentru agricultura. Cantitatile de precipitatii cresc dinspre zonele de campie,
unde sunt in general sub 150 mm, spre cele de deal, cu 150-170 mm si munte, unde depasesc 200 mm. Dintre
lunile de primévara mai bogate In precipitatii sunt: mai si Inceputul lui iunie.

Atat in anotimpul de primavara, cat mai ales in cel de vara, precipitatiile sunt datorate convectiei atmo-
sferice din cadrul masei de aer, dar si convectiei atmosferice frontale.

Toamna cantitatile de apa sunt ceva mai reduse decat cele care cad priméavara. Ele au un rol insemnat
pentru culturile agricole de toamna. Cantitatile de apa variaza intre 110 mm 1n zonele de campie si peste 230
mm la munte. In cursul acestui anotimp cad 20-23 % din cantitatea anuala de precipitatii. Iarna cantitatile de
apa cazute sunt cele mai reduse. Ele depasesc cu putin 110 mm in zona de campie si ajung la 150 mm la munte.
Precipitatiile sunt mixte: ploaie, ninsoare si lapovita.

Primavara Primavara
larna 19,7 241 larna 19,9 252
Toamna 22,1? \/
Toamna 32,8
Vara 34,1 Vara 32,8

Repartitia precipitatiilor (%) pe anotimpuri la Sannicolau Mare si Banloc.

Primavara Primavara
larna 20,9 25,4

Toamna 22,3V. Toamna 22,1\/.

Vara 30,4 Vara 31,6

larna 20,8

Repartitia precipitatiilor (%) pe anotimpuri la Timisoara §i Lugoj.
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In zona de munte cele mai multe precipitatii cad vara (34 de procente din totalul anual). Ponderea
pentru celelalte anotimpuri este de 26 procente primavara, 20,7 procente iarna si 18,5 procente toamna.

Seceta

Se instaleaza ca fenomen dacd timp de 14 zile consecutive in sezonul rece si cel putin 10 zile
consecutive in sezonul cald s-au produs precipitatii care au totalizat cel mult 10.1 mm. Fenomenul de seceta
poate aparea in orice anotimp.

Existd o mare variabilitate neperiodica a uscéciunii si secetei ca frecventd, duratd si intensitate.
Conform opiniei exprimata de Bogdan (1980), in Campia de Vest s-au produs 22 perioade de secetd. in numarul
relativ mic al perioadelor de secetd fata de alte regiuni ale tarii un rol important il detine agezarea Banatului
fatd de principalele mase de aer care afecteaza Romania. Un exemplu de secetd s-a semnalat in primavara
anului 2007, cand mai multe statii meteorologice au cumulat in luna aprilie cantitéti de sub 1 1/mp. Mai recent,
episoade de seceta au fost consemnate 1n primévara anului 2020, precum si in toamna anului 2018.

Numair zile cu ninsoare

Ninsoarea este un fenomen specific anotimpului rece al anului. In zona montan inalta precipitatii sub
forma de ninsoare pot aparea trecator in orice anotimp. Ninsoarea se Inregistreaza in special in zonele montane
din est. Precipitatiile solide se produc, de obicei, in intervalul octombrie-aprilie, insa cele mai multe zile cu
ninsoare se regaseste in intervalul decembrie-februarie. Numarul de zile cu ninsoare este sub 25 la Lugoj, 9 la
Cenei si peste 45 in Masivul Poiana Ruscai.

Numarul mediu lunar de zile cu ninsoare este peste 10 in zona de munte si in jur de 6 la campie.
La majoritatea statiilor meteorologice data medie de aparitie a primei ninsori este in decada a treia a lunii
noiembrie, cu exceptia statiilor de munte, cand fenomenul se produce mai repede. Data medie a ultimei ninsori
este In zona de cAmpie in prima jumadtate a lunii martie, ultima decada a aceleiasi luni pentru zona de deal.

Numar zile cu strat de zapada
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Durata medie anuald a intervalului cu strat de zapada este de 73 zile la campie, 90-100 zile la deal
si depaseste 200 la munte. Numarul mediu de zile cu sol acoperit cu zdpada rar depaseste 30 zile In zona de
campie, insd nu scade sub 19. La deal oscileaza intre 23 si 70.

Grosimea medie a stratului de zapada este de sub 2 cm la campie, la deal Intre 1.5 si 3.7 cm, iar in zona
de munte este de 27 cm.

In regiunile de cdmpie data medie a primului strat de zapada se inregistreaza in a doua decada a lunii
decembrie. In tinuturile deluroase situate mai la est, data medie se decaleazi in prima jumitate a lunii decembrie
sau chiar 1n a treia din noiembrie. La munte prima zi cu strat de zapada poate fi in a doua sau prima decada a
lunii noiembrie.

Data medie a ultimului strat de zdpada se situeaza la campie in decada a treia din februarie, exceptand
Lugojul unde ultima zi cu strat de zapada este de 1 martie (Stanciu 2005). La deal data medie se situeaza in
ultima decada a lunii februarie sau chiar in prima jumatate a lunii martie.

La munte aceasta data este in a doua decada a lunii martie pana in decada a doua a lunii aprilie.

Poleiul reprezintd o depunere de gheatd compacta si neteda, in general transparenta, care provine din
inghetarea picéturilor supraracite de ploaie sau burnitd pe obiectele a caror suprafatd au o temperaturd usor

negativa.

Numar zile cu polei

In general este un fenomen meteorologic care pune probleme desfisurdrii normale in domeniul
transporturilor rutiere, dar si celor care se desfasoard prin intermediul diferitelor tipuri de conductori aerieni.
Numaérul mediu de zile cu polei este variabil si oscileaza la statii intre 1,5 zile la statiile meteorologice din
zona de campie si 7 zile pe an In zonele montane. Numarul relativ crescut de zile cu polei se inregistreaza si in
depresiuni. Cele mai multe cazuri se Inregistreaza iarna, in luna ianuarie.

Cazurile gasite in luna mai sau august sunt legate exclusiv de prezenta acestui fenomen meteorologic
la statiile din zona de munte.

Vijeliile se caracterizeaza prin variatii bruste ale directiei si vitezei vantului pe perioade scurte de timp,
cu cresterea rapidd a presiunii atmosferice si umezelii relative, o scadere accentuatd a temperaturii aerului,
insotita adeseori de precipitatii abundente si fenomene orajoase. Terminarea fenomenului este la fel de brusca,
scaderea vitezei vantului se produce intr-un interval scurt si nu mai este insotita de schimbarea directiei. De
obicei vijelia se produce in sezonul cald al anului la contactul dintre doud mase de aer, una rece, de obicei de
origine polara si una calda, mediteraneeana sau tropicala. Vijeliile pot aparea si in interiorul maselor de aer si se
datoreaza miscarii ascensionale convective generate de ascendentele atmosferice si umezeala atmosferei.
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Harta cu riscul de aparitie a vijeliilor

Cel mai mare numdr s-a intalnit la Banloc cu 197 de cazuri, cu o frecventi de 6,4 cazuri pe an. In zona
de munte cazurile sunt putine. Luna cu cele mai multe cazuri de vijelie este luna iulie

Anul 1994 este anul cu cele mai multe vijelii inregistrandu-se 46 de cazuri, urmat de 1998 cu 37 de
cazuri. Cele mai multe cazuri se produc 1n perioada calda a anului in intervalul, mai-august iar cele mai putine
in ianuarie-februarie.

Evolutia diurnd a acestui fenomen cunoaste un maxim in intervalul orar 13-19 si un minim noaptea,
intre 1 s1 7.

n Banat, directiile dominante ale vantului in timpul vijeliilor sunt SV, V, NV. in privinta duratei, aceasta
oscileaza in limite largi intre cateva minute si 30-40 minute, foarte rar peste 60 minute.

Fenomen asociat convectiei severe si care provoaca pagube agriculturii in special, grindina e mai
frecventi in anotimpul cald. Se produce ca fenomen asociat fronturilor sau convectiei dinamice. In aparitia sa
sunt importante de cunoscut o serie de factori legati de gradientii de temperatura si presiune pre- si post-frontali,
dar si parametrii potentiali declansatori ai convectiei. Puterea curentului ascendent in celulele convective joaca
rol important intr-o serie de procese legate de nasterea si cresterea greloanelor de grindina. Rol insemnat 1l
constituie si tndltimea izotermelor de 0 grade si -20 grade.

Existd o diferentiere spatiald foarte mare a localizarii acestui fenomen. Au existat multe cazuri cand, de
exemplu, statiile meteorologice nu au semnalat fenomenul, dar martori din orasele de care apartineau statiile au
descris fenomenul produs.
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Numarul mediu de cazuri cu grindind la Sannicolau Mare.
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Numarul maxim de zile cu grindind este in sezonul cald al anului, in luna iulie, urmat de sezonul de
primavard, cand are loc schimbarea maselor de aer, luna cea mai predispusa fiind luna aprilie.

Durata fenomenului este variabild de la cateva zeci de secunde pana la cateva zeci de minute, la munte.
Dimensiunea bobului variazi de la 2-3 mm pana la 50 mm (Timisoara, iulie 1999). in 31 ani s-au inregistrat un
numar de 938 de cazuri de grindina la statiile din sud-vestul tarii cu o medie de 62,6 cazuri pe an.

Regionari topo climatice

Relieful determind dispunerea altitudinala a elementelor meteorologice determinand tipurile elementare
de topoclimate. Tot relieful duce la amplificarea unor elemente meteorologice sau la existenta unor arii de
adapost.

In functie de cele prezentate in acest capitol, pot fi diferentiate:

Topoclimatul campiilor cu doua subdiviziuni:

Topoclimatul cimpiilor joase, cu temperaturi medii anuale ridicate de 10.6°C si cu precipitatii ce rar
depésesc 600 mm, dar scad si sub 550 mm pe an, se suprapune in general campiilor joase, de divagare din
partea de vest si centrald a Banatului, Campia Timisului, Campia Muresului. lernile sunt in general blande cu
temperaturi medii ale lunii ianuarie ce variaza intre -1.8 si -0.4°C, cu un numar mediu al zilelor cu inghet intre
95 si 105. In zona campiilor joase se inregistreaza cel mai mare numdr de zile cu fulgere. Temperatura lunii iulie
este de 20.7-22°C. Aici se intalnesc cele mai multe zile cu vijelie.

Topoclimatul campiilor inalte (Campia Vingai, Campia Gataiei), face legatura intre silvostepa si padure
si prezintd temperaturi medii anuale de 10-11°C si un regim al precipitatiilor ce variaza intre 500 mm si peste
650 mm la contactul cAmpiei cu muntele. Temperaturile medii ale lunii ianuarie variaza intre 0 si -1°C, iar ale
lunii iulie intre 18.5 si 20.2°C.

Topoclimatul dealurilor (Dealurile Lipovei, Poganisului) se caracterizeaza prin ierni blande si veri
calduroase si lungi. In zonele depresionare apar inversiuni termice. Temperaturile medii lunare oscileaza intre
9.3 51 10.1°C, iar precipitatiile atmosferice variaza intre 700 mm si 800 mm.

In luna ianuarie temperaturile medii sunt in jur de 0°C, iar in iulie media este de 20-21°C. In zona
dealurilor se inregistreaza cel mai mare numar de zile cu oraje. In zonele depresionare temperaturile lunii celei
mai reci sunt de -2°C, iar celei mai calde 19.5°C. Grosimea stratului de zapada ajunge in medie pana la 3 cm, iar
numarul mediu de zile cu sol acoperit cu zdpada poate ajunge la 60 zile.

Topoclimatul muntilor josi, cu umiditate relativa si nebulozitate mare, cu precipitatii atmosferice ce
depasesc 1100 mm, cu un numar mediu de 55 zile cu ninsoare si cca 130 zile cu strat de zdpada. Temperaturile
medii ale lunii ianuarie variaza intre 4.4 i 5.5 °C, iar ale lunii iulie intre 12.8 si 13°C.

CAPITOLULY - HIDROLOGIE

Asezarea geografica, dezvoltarea economic-sociald precum si factorii climatici au influentat in mod
decisiv dezvoltarea si distributia la nivel judetean a amenajarilor hidrotehnice. Amenajarile hidrotehnice sunt
ansambluri de constructii si masini hidrotehnice, industriale, elemente de automatizare si alte tipuri de instalatii
necesare utilizarii eficiente a unei resurse de apa in vederea deservirii necesarului uneia sau mai multor folosinte
de apa. Constructiile hidrotehnice sunt acele structuri complexe care fac parte dintr-o amenajare a unei resurse
de apa executate atat pentru folosirea resurselor de apa in diverse scopuri, cét si pentru combaterea efectelor
distructive ale apei.

Amenajarile hidrotehnice moderne au ca rol principal asigurarea utilizarii complexe si eficiente a re-
surselor de apd dintr-un bazin hidrografic, urmarind prin acest proces satisfacerea cerintelor de apa ale utiliza-
torilor, regularizarea cursurilor de apa in vederea prevenirii inundatiilor, utilizarea resurselor de apa in scopuri
economice (transport, producere de energie hidroelectrica, turism).

47



Tabel Baraje (acumulari) cu caracter permanent din judetul Caras-Severin

Nr. | Denumire | Curs apa Vol. Total | H [m] | Anul punerii | Scopul barajului
baraj [mil. mc] in functiune
Dognecea | Valea Lacului | 0.13 12 1750 Aparare contra inundatiilor, Agrement
Mica
Oravita|Oravita 0.17 7.5 1750 Aparare contra inundatiilor
Mica
Dognecea | Dognecea 0.55 14.8 | 1758 Aparare contra inundatiilor, Agrement
Mare
Oravita| Oravita 0.13 7.7 1886 Aparare contra inundatiilor, Agrement
Mare
Buhui Buhui 0.5 17 1888 Alimentare cu apa, Aparare contra in-
undatiilor
Valiug Barzava 1.2 27 1910 Alimentare cu apa
Marghitas | Buhui 0.23 7.7 1940 Alimentare cu apa
Medres Medres 0.01 8 1940 Alimentare cu apa
Gozna Bérzava 11.5 48 1953 Alimentare cu apa
Secul Bérzava 15.13 41 1963 Alimentare cu apa
Trei Ape | Timis 4.8 31 1969 Alimentare cu apa
Taria Taria 0.1 10 1984 Alimentare cu apd, Aparare contra in-
undatiilor
- Hercula- | Cerna 15.8 58 1986 Aparare contra inundatiilor, hidroener-
—S— ne gie
Poiana|Bistra Maru- |96 125 1992 Aparare contra inundatiilor, hidroener-
Reteaua hidrografica a judetului Timis Marului | Tui gie
' o ) ] o Poiana|Rusca 18.6 75 2006 Aparare contra inundatiilor, hidroener-
Infrastructura hidrotehnica din extravilanul judetelor Caras-Severin si Timis a fost dezvoltatd in corela- Rusci gie
tie cu strategia privind gospodarirea complexa a resurselor de apa din aceste judete. Gura Go- | Minis 95 035 Hidroenergie
- lumbului
1. BARAJE SI INDIGUIRI *Vol. Total (mil mc.) — volumul total al acumularii exprimat in milioane metrii cubi, H(m) — inaltimea barajului
Presiunea tot mai mare pusa pe gestionarea eficienta a resurselor de apa (atdt din punct de vedere al in metrii
managementului inundatiilor cat si al acoperirii cerintelor in crestere) au condus la necesitatea implementarii
unor retele de baraje si diguri 1n judetele Caras-Severin si Timis. Tabel Baraje (acumulari) cu caracter nepermanent din judetul Caras-Severin
Barajele si lacurile de acumulare asigura retinerea volumelor de apa necesare alimentarii cu apa a Nr. | Denumire baraj Curs apa Vol. Total [mii. | H [m]
populatiei, industriei, irigatiilor sau au rol in atenuarea viiturilor. Aceste lucrari modifica distributia in timp a mc]
scurgerii naturale, amplificand debitele minime si antrenand pe cele maxime, retin transportul de aluviuni (care 1 Mercina Mercina 0.23 6.8
insa colmateaza luncile), modificd parametrii calitétii apei prin micsorarea oxigendrii si influenteaza regimul 2 Rovina Rovina 0.1 6
apelor sgbterane din zona. 3 Valea Vartopului Vartopului 0.11 8
Indiguirile sunt acele lucrari de imbunatatiri funciare alcatuite dintr-un ansamblu de constructii, instalatii 4 Bucovit Bucovit 0.2 58
si amenajari, care au drept scop apararea unei suprafete de teren impotriva inundatiilor. 5 Pas toan;:a Pis toan;:a 0.08 5
Derivatiile de debite realizeaza transportul de apa spre zonele fara resurse suficiente sau pentru apararea ; ; -
. o . . . . o R . 6 Fizes Fizes 0.04 4
de inundatii a unor zone importante. Lucrarile de derivare modificd scurgerea ca marime, crescand sau micso- d - 2 -
rand resursele de apd, dupa caz, influenteaza apele subterane daca au pierderi, modifica regimul aluviunilor, 7 Valea Se.ltulul . Valea S;.atulul : 0.08 5
favorizand depunerile pe raurile din care s-a luat debitul de apa si provocand eroziuni pe cele care primesc apa. 8 Valea \{ma Satului Valea Vina .S'atulull - 0.4 - . 6 . —
*Vol. Total (mil mc.) — volumul total al acumularii exprimat in milioane metrii cubi, H(m) — inaltimea barajului
1.1 Judetul Caras-Severin in metril
Barajele de pe teritoriul judetului Caras-Severin au fost executate pentru a raspunde mai multor necesi- Tabel Poldere din judetul Caras-Severin
tati d? natu?é'energeticé (barajele mari), aparare contra} inunda;iil'(')r, asigurarea unor irig'agii' lqcale, piscicultura Nr. Crt. | Denumire Curs apa L (km) ; T (n;) S (ha) V [mii m]
(barajele mici). In tabelele urmatoare sunt prezentate cateva detalii tehnice ale unor baraje din judetul Caras-Se- - - L
verin: 1 Ghertenis Barzava 8.1 43 456 17.7
2 Zervesti Sebes 1.3 12 22 1.16
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3

Varadia

Caras-Ciunovat 7

4.8

335

8.8

4

Lisava

Caras-Lisava

7.64 4.8

495

10.2

*L — lungimea polderului in kilometrii, H — inaltimea indiguirii in m, S — suprafata acoperita de polder in ha,

V, - volumul total al polderului exprimat in mii metrii cubi

Tabel cu lista lucrarilor de indiguire din judetul Caras-Severin

Nr. Denumire lucrare Cursapa | Pozitiedig |L (km) |h_ (m)|A.PLF. |Localitati
Crt. aparate
1 Dig Fizes Fizes MS 1.6 1.5 1984 3
2 Dig Fizes Fizes MD 0.5 1.5 1983 3
3 Dig Barzava, Sector Gher- | Barzava MS 35.1 1.8 1984 3
tenis — Bocsa
4 Dig Bérzava Barzava MD 35.6 1.8 1982 -
5 Dig Bistra Bistra MS 6.4 1.5 1974 2
6 Indiguire Bistra, Otelul | Bistra MS 7.9 3 1996 3
Rosu
7 Dig Bistra Bistra MD 0.9 1-2 1973 -
8 Dig Poganis Poganis MD 26.4 1-1.5 | 1986 4
9 Dig Caras Carasg MS 35.5 1.5 1987 4
10 Dig Caras Carag MD 35.7 1.5 1986 2
11 Dig Nera Nera MS 2 1.6 1977 1

*MS/ MD - pozitia digului fatd de cursul de apa — MS — mal stang respectiv MD — mal drept; L — lungimea

digului in kilometrii; h_ — Tnaltimea indiguirii in m; A.P.L.F. — anul punerii in functiune

d

Tabel cu lista lucrarilor de regularizari din judetul Caras-Severin

1.2 Judetul Timis

Tabel Baraje (acumulari) cu caracter permanent din judetul Caras-Severin

Nr. | Denumire | Curs apa Vol. Total | H[m] | Anul punerii | Scopul barajului
baraj [mil. mc] in functiune

1 Salcia Surgani 1.53 9.7 1969 Aparare contra inundatiilor, Piscicul-
turd

2 Dumbra- | Behela 1.32 5 1971 Aparare contra inundatiilor, Agre-

vita ment, Piscicultura

3 Giarmata | Behela 1.34 10.5 | 1971 Aparare contra inundatiilor, Agre-
ment, Piscicultura, Irigatii

4 lanova Gherteamos | 5.5 8.75 | 1971 Aparare contra inundatiilor

5 Murani Magherus | 6.24 7.65 | 1971 Aparare contra inundatiilor, Piscicul-
tura

6 Satchinez | V. Sisco 3.35 6.3 1973 Apdrare contra inundatiilor

7 Sustra Lipari 0.92 8.5 1975 Aparare contra inundatiilor, Piscicul-
turad

8 Topolovat | V. Mociur |4.2 9.5 1975 Apaérare contra inundatiilor, Agre-
ment, Piscicultura

9 Sanandrei |V.Lacului |1.5 7.25 | 1975 Irigatii

10 | Surduc Gladna 50 34 1976 Apédrare contra inundatiilor, Agre-
ment, Alimentari cu apa, Hidroenergie

11 | Latunas Semnita 0.81 6.5 1984 Aparare contra inundatiilor, Piscicul-
tura

*Vol. Total (mil mc.) — volumul total al acumul

arii exprimat in milioane metrii cubi, H(m) — Tnaltimea barajului

Nr. crt. Cursul de apa Lungimea (km) Localitatea

1 Barhes 1.4 Gradinari

2 Mehadica 23 Crusovat

3 Bistra 2.6 Obreja

4 Gelug 4.2 Lupac

5 Minis 1.7 Bozovici

6 Moravita 2.7 Bocsa

7 Fizes 1.6 Bozovici

8 Caras 4.9 Ticvanu Mare
9 Sodol 1.4 Resita

10 Poganis 63.2 Brebu

11 Timis 1.4 Caransebes

12 Sebes 1.7 Caransebes

13 Bérzava 72.2 Resita

14 Terova 1.16 Terova

15 Rudaria 3.5 Eftimie Murgu
16 Bosneag 3.8 Moldova Noua
17 Barzava 2.4 Resita

18 Sodol 1.4 Resita

19 Barzava 1 Secu
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in metrii
Tabel Baraje (acumulari) cu caracter nepermanent din judetul Timig

Nr. | Denumire baraj Curs apa Vol. Total [mii. mc] H [m]
1 Silagiu Silagiu 0.635 9.12
2 Gad Lanca Birda 20.5 5
3 Izvorin Slatina 6.64 8
4 Pigchia Bega-Veche 133 10.4
5 Manastur Apa Mare 10.15 7
6 Cenei Bega Veche 4 3
7 Hitias Bega 20 5
8 losifalau losifalau 1 9.15
9 Recas Curasita 0.52 8.5
10 | Cadar Duboz Poganis 41.4 10
11 | Herendesti Fata 1.6 11.8
12 | Stiuca Timigana 2.31 12.1
13 | Moravita Moravita 11.35 6.5
14 | Padureni Timis 35 8
15 | SecasI Secas 0.48 5.67
16 | SecasII Secas 0.495 5.59
17 | Secas III Secag 0.559 6.43
18 | Nanoviste Moravita 0.37 6.5
19 | Porcareata Clopodia 0.2 5.1
20 | Pruni Clopodia 0.1 54
21 | Cosarii I Chizdia 0.33 6.6
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22 | Cosarii I Chizdia 2 7.6
23 | Hodos Hodos 0.875 6.6
24 | Repas Repas 1.6 7.6
25 | Boculundia Boculundia 0.133 5.1

*Vol. Total (mil mc.) — volumul total al acumularii exprimat in milioane metrii cubi, H(m) — inaltimea barajului

in metrii
Tabel Poldere din judetul Timis
Nr. Crt. | Denumire Curs apa L (km) H (m) S (ha) V, [mii mc]
1 Hitias Timis-Bega 11,3 5 1430 20
2 Gad Timis-Lanca Birda 4,5 5 420 20.5
3 Padureni Timis 8,064 8 1120 35
4 Cenei Bega Veche 3,2 3 193 4

*L — lungimea polderului in kilometrii, H — inaltimea indiguirii in m, S — suprafata acoperita de polder in ha,
V., — volumul total al polderului exprimat in mii metrii cubi

Tabel cu lista lucrarilor de indiguire din judetul Timig

Denumire lucrare/ Pozitionare | Curs apa L (km) + o | Localizare Locali-
(m) tati apa-
rate
Dig Apa Mare (Ier) MD Apa Mare 12.61 |3 Satchinez, Biled, Becicherec
Dig Apa Mare (Ier) MS Apa Mare 12.12 |3 ler 1
Dig Barzava MD Barzava 36.36 |2 Gataia, Denta, Banloc 2
Dig Barzava MS Barzava 4133 |2 Gataia, Denta, Banloc 7
Dig Sculea MD Barzava 43 2 Gataia 1
Dig Sculea MS Barzava 33 2 Gataia 1
Dig V. Singeorge MD Barzava 1.45 1.5 Gataia
Dig V. Singeorge MS Barzava 1.45 1.5 Gataia 4
Dig V. Brestei MD Barzava 0.4 1.5 Denta 2
Dig V. Brestei MS Barzava 0.4 1.5 Denta
Dig V. Manastirii MD Barzava 0.36 1.5 Gitaia 1
Dig V. Manastirii MS Barzava 0.36 1.5 Gataia 1
Dig V. Voita MD Bérzava 0.3 2 Gataia 1
Dig Bega MD Bega 10 3 Balint, Belint, Chizatau 3
Dig Bega MS Bega 26.3 3 Bethausen, Balint, Chizatiau 1
Dig Bega navigabila MS Bega 3734 |3 Timisoara, Peciu, Uivar 7
Dig Bega navigabila MD Bega 39.6 3 Timisoara, Sinmihaiul 5
Roman, Uivar
Dig Bega nenavigabila MD | Bega 12.87 |2 Topolovat, Remetea 2
Dig Bega nenavigabila MS Bega 20.38 |5 Topolovat, Remetea 5
Dig canal descarcare MD Bega 5.76 4 Topolovat
Dig canal descarcare MS Bega 5.8 4 Topolovat 1
Dig Bega Veche MS Bega Veche (3336 |4 Sacilaz, Beicherec, Cenei 2
Dig Bega Veche MD Bega Veche |32.1 4 Sacidlaz, Beicherec, Cenei 4
Dig Birda Veche MD Birdanca 5.25 1.5 Deta 1
Dig Boruga MD Boruga 1.4 2 Jamu Mare 1
Dig Boruga MS Boruga 1.5 2 Moravita 1
Dig Cernabora Sergani MD | Cernabora 0.5 3 V.V. Delamarina, Darova 2
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Dig Cernabora Sergani MS Cernabora 0.7 3 V.V. Delamarina, Darova 2

Dig Cernabora Stiuca MD Cernabora 2.1 3 V.V. Delamarina, Stiuca 1

Dig Cernabora Stiuca MS Cernabora 2.4 3 V.V. Delamarina, Stiuca

Dig Cernabora MD Cernabora 1 3 V.V. Delamarina

Dig Cernabora MS Cernabora 0.63 3 V.V. Delamarina

Dig Sergani MD Cernabora 11.6 3 V.V. Delamarina

Dig Sergani MS Cernabora 11.7 3 V.V. Delamarina 2

Dig Chizdia MD Chizdia 2.7 2 Ghizela 1

Dig Chizdia MS Chizdia 2.2 2 Ghizela 1

Dig Carastau MD Cherastau 2.29 2.5 Racovita 1

Dig Carastau MS Cherastau 2.16 2.5 Racovita 1

Dig Clopodia MD Clopodia 2.4 2 Jamu Mare

Dig Clopodia MS Clopodia 1.5 2 Jamu Mare

Dig Dicsani MD Dicsani 2.94 2.5 Boldur 1

Dig Dicsani MS Dicsani 2.97 2.5 Boldur 1

Dig Gherteamos MD Gherteamos | 2.05 2 Remetea Mare

Dig Gherteamos MS Gherteamos | 1.3 2 Remetea Mare

Dig canal Carlea MD Glavita-Riul | 1.95 2 Traian Vuia

Dig canal Carlea MS Glavita-Riul | 1.5 2 Traian Vuia

Dig Glavita MD Glavita 4.2 1.5 Traian Vuia 1

Dig Glavita MS Glavita 3.8 1.5 Traian Vuia 1

Dig lercici MD lercici 1.6 2 Becicherecul Mic

Dig lercici MS lercici 1.6 2 Becicherecul Mic 1

Dig Tofaia MD Lanca Birda |7.63 2 Voiteg

Dig Tofaia MS Lanca Birda |6.67 2 Voiteg

Dig Lanca Birda MD Lanca Birda |17.1 3 Jebel, Ciacova 1

Dig Lanca Birda MS Lanca Birda |18.4 3 Jebel, Ciacova

Dig Minis MD Minis 1.5 2 Ghizela

Dig Moravita MD Moravita 1145 |3 Moravita

Dig Moravita MS Moravita 1332 |3 Moravita

Dig Poganis MD Pogénis 5.24 3.5 Sacosu Turcesc 2

Dig Poganis MS Poganis 4.62 3.5 Sacosu Turcesc

Dig Giurita MS Remetea 2.25 2 Remetea Mare 1

Dig Giurita MD Remetea 0.6 2 Remetea Mare

Dig Radasel MD Riul 1.35 1 Traian Vuia 1

Dig Radasel MS Riul 1.4 1 Traian Vuia

Dig Riu MD Riul 1.98 2 Traian Vuia 1

Dig Riu MS Riul 2.1 2 Traian Vuia 2

Dig Roiga MD Roiga 4.84 2 Moravita

Dig Roiga MS Roiga 4.88 2 Moravita 1

Dig Saraz MS Saraz 0.45 2 Traian Vuia 1

Dig Semnita MD Semnita 3.64 2 Jamu Mare

Dig Semnita MS Semnita 3.75 2 Jamu Mare

Dig Stiuca MS Stiuca 0.2 2 Lugoj

Dig Surduc MD Surduc 2.9 2 Becicherecul Mic

Dig Surduc MS Surduc 2.9 2 Becicherecul Mic 2
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Dig Surgani MD Surgani 11.6 3 Sacosu Turcesc, Cheveres 3
Dig Surgani MS Surgani 11.7 3 Sacosu Turcesc, Cheveres
Dig Timis MD Timis 10.3 2 Lugoj 1
Dig Timis MS Timis 11 2 Lugoj 1
Dig canal alimentare MD Timis 3.93 3 Costei 1
Dig canal alimentare MS Timis 3.67 3 Costei 1
Dig Timis MD Timis 99.76 |5 Costei, Boldur, Racovitd, Che-
veres, Giera
Dig Timis MS Timis 99.14 |5 Costei, Belint, Topolovit, Re-
cas, Giulvaz
Dig Timis MD Timis 5.19 2 Lugoj 1
Dig Timis MS Timis 2.24 2 Lugoj 1
Dig Timisina MD Timisina 20.77 |3 Boldur, Racovita 5
Dig Timisina MS Timisina 18 3 Boldur, Racovita 3
Dig V. Vucovei MD Vucova 1.1 2.5 Sacosul Turcesc 1
Dig V. Vucovei MS Vucova 2.2 1.5 Sacosul Turcesc 1

*MS/ MD — pozitia digului fatd de cursul de apa — MS — mal stang respectiv MD — mal drept; L — lungimea
— Tnaltimea ndiguirii in m; A.P.LLF. — anul punerii in functiune

digului in kilometrii; h__,

Tabel cu lista lucrarilor de regularizari din judetul Timis

Magherus 17.2 Pischia, Sanandrei
Minis 314 Bora, Secas, Ghizela
Mociur 7.57 Topolovatul Mare
Moravita 18.86 Moravita

Repas 0.5 Brestovat

Rovinita 0.7 Gataia

Roiga 4.88 Moravita

Saraz 1.75 Traian Vuia

Schelita 2.7 Darova

Sculea 15.8 Gataia

Surgani Cernabora 0.65 V.V. Delamarina
Stiuca 1.1 Stanca-Lugoj

Surduc 13.5 Becicherec

Surgani 21 Sacosu Turcesc, Cheveres
Timisana 20.77 V.V. Delamarina, Boldur
Timisel 6 Traian Vuia

Tofaia 26 Jebel

Utvin-Sinmihai 2 Sinmihaiul Romén

V. Apei 9.6 Variag

V. Latunag 7.82 Jamu Mare

V. Singeorge 2.7 Gataia

V. Ménastur 4.9 Manastur

V. Tiganului 7 Recas

V. Variag 18 Biled, Becicherec

V. Vucovei 3 Sacosu Turcesc

Cursul de apa Lungimea (km) Localitatea

Bardanca 13.8 Jamu Mare

Bega 1.66 Timisoara

Bega 1.1 Luncani

Bega Pod Modos 0.8 Timisoara

Bega Veche 323 Remetea Mare, Pischia, Sanandrei
Behela 17.35 Giarmata, Dumbravita
Behela 0.52 Timisoara

Boruga 1.6 Jamu Mare

Brestea 1.3 Denta

Bega (canal) 3 Timisoara

Carlea 2.1 Traian Vuia
Cherastau 2.4 Darova

Cernabora 341 V.V. Delamarina
Clopodia 2.47 Jamu Mare

Curasita 7.1 Recas

Dicsani 3 Boldur

Fata 12 V.V. Delamarina
Folea 4.75 Traian Vuia

Folea 5.7 Jebel

Gherteamos 17.86 Remetea Mare
Gladna 10.1 Firdea

Glavita 18.9 Traian Vuia

Hitias 0.3 Brestovit

Hodos 0.2 Brestovat

lercici 18.1 Ortisoara, Becicherec
Lanca-Birda 18.4 Jebel, Ciacova
Lipari 3.1 Topolovatul Mare
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2. ADUCTIUNI, DERIVATII, CAPTARI

2.1 Judetul Caras-Severin

La nivelul judetului Caras-Severin, derivatiile, captarile si aductiunile prezinta un rol deosebit de impor-
tant atat din punct de vedere al unui management eficient al resurselor de apa dar si in ceea ce priveste sectoarele
energetic, industrial, social ale comunitatii judetului Caras-Severin. Cateva din aceste lucrari cu caracter hidroteh-
nic sunt mentionate succint:

- aductiunile Breazova si Grebla din judetul Caras Severin au rol energetic realizand alimentarea cu apa in-
tre UHE Créinicel si UHE Breazova, respectiv intre UHE Breazova (si acumularea Viliug) pana la UHE
Grebla; aductiunile Gozna si Safra (judetul Carag Severin) au un rol similar, transportdnd apa din acumu-
larea Guzna, impreuna cu capturile unor afluenti ai raului Barzava, pentru alimentarea UHE Crainicel;

- derivatia Nera-Barzava (jud. Caras Severin) are rol in alimentarea cu apa a municipiului Resita respectiv
are un rol energetic prin producerea de energie electrica (UHE Crainicel) realizata prin derivarea apelor
din raul Nera in raul Barzava

- derivatia Nera-Oravita (jud. Caras Severin) asigura aprovizionarea cu apa a orasului Oravita prin prelua-
rea volumelor de apa necesare din raul Nera in aval de localitatea Sasca Montana;

- aductiunea Secu —Resita (jud. Carag Severin) cu rol in alimentarea cu apa a municipiului Resita din acu-
mularea Secu;

- derivatia Semenic (jud. Caras Severin) contribuie la suplimentarea alimentarii cu apa a municipiului Re-
sita si la producerea de energie electrica, prin transferul unor debite din raul Timis in raul Barzava, fiind
utilizate 1n acest sens statia de pompare Timis 3 Ape, respectiv UHE Créinicel;

- Aductiunea Ruieni (jud. Caras Severin) aceasta avand cu rol energetic prin utilizarea debitelor preluate
din acumularea Poiana Marului si utilizarea lor in UHE Ruieni.

2.2 Judetul Timis

In judetul Timis, pentru o gestionare eficienta a resurselor de apa dar si in vederea obtinerii unei protectii
adecvate Tmpotriva inundatiilor, au fost realizate o serie de noduri hidrotehnice respectiv derivatii de ape mari.

Astfel, in judetul Timis exista un numdr de 5 noduri hidrotehnice dupa cum urmeaza:
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- Nodul hidrotehnic Sdnmartinu Maghiar
- Nodul hidrotehnic Topolovit

- Nodul hidrotehnic Sanmihaiu Roman

- Nodul hidrotehnic Timigoara

- Nodul hidrotehnic Costei.

Fig.1.1. Dubla conexiune Timig-Bega

In cadrul bazinului hidrografic al raului Bega, canalul de descarcare Bega — Timis impreuna cu cana-
lul de alimentare Timis — Bega asigurd in cazul apelor mari pe radul Bega evacuarile de debite catre raul Timis
protejandu-se de inundare Timisoara In timp ce la ape mici pe raul Bega, se suplimenteaza debitele cu apa din
raul Timis.

3.AMENAJARI DE IMBUNATATIRI FUNCIARE

Pozitionarea geografica a judetelor Caras-Severin si Timis determind decisiv instalarea unui regim cli-
matic particular a Intregii zone apusene a teritoriului tarii, supus predominant influentei circulatiei atmosferice
de vest si sud-vest, circulatia vestica, cu o frecventa de 45% (in medie 165 zile pe an) aducand mase de aer polar
pe perioada rece, sau, mai rar, venind cu mase de aer maritime favorabile instaldrii iernilor blande, cu precipitatii
abundente in majoritate sub forma de ploaie la altitudini joase.

Situatia judetului Caras-Severin, din punct de vedere al fenomenului de aridizare, este una mai buna,
numarul comunelor care prezintd aceste fenomen si tendinte climatice fiind mai redus, in mare parte si datorita
formelor de relief mai Tnalte si cu o dispunere mai mare comparativ cu cea a judetului Timis.

Aceste aspecte impreuna cu efectele antropice asupra managementului durabil al terenurilor in zona Ca-
ras-Severin au condus la necesitate dezvoltarii si implementarii amenajérilor de imbunanatiri funciare. Astfel,
se remarca cu preponderenta existenta lucrarilor de desecare-drenaj respectiv de combatere a eroziunii solului
si ameliorare a terenurilor.

Imbunatitirile funciare au ca obiective:

a) asigurarea protectiei terenurilor de orice fel si a oricdror categorii de constructii fatd de inundatii, alunecari
de teren si eroziuni, precum si protectiei lacurilor de acumulare impotriva colmatarii si regularizarea cursurilor
de ap3;

b) asigurarea unui nivel corespunzator de umiditate a solului, care sd permita sau sa stimuleze cresterea plante-
lor, incluzéand plantatiile vitipomicole, culturile agricole si silvice;

c) asigurarea ameliorarii solurilor acide, saraturate si nisipoase, precum si protectia impotriva poludrii.

Amenajarile de imbunatatiri funciare ca lucrari hidrotehnice complexe si agropedoameliorative se re-
alizeaza in scopul prevenirii si inlaturarii actiunii factorilor de risc - secetd, exces de apa, eroziunea solului si
inundatii, precum si poluare - pe terenurile cu orice destinatie, indiferent de proprietar. Acestea contribuie la
valorificarea capacititii de productie a terenurilor si a plantelor, precum si la introducerea in circuitul economic
a terenurilor neproductive.

Amenajarile de imbunatatiri funciare cuprind urmatoarele categorii de lucrari;

a) Indiguiri si regularizari ale cursurilor de apa de interes local prin care se asigura, In principal, protectia terenu-
rilor si a oricaror categorii de constructii Impotriva inundatiilor, surse locale de apa si emisari pentru scurgerea
apelor;

b) amenajari de irigatii si orezarii prin care se asigura aprovizionarea controlatd a solului si a plantelor cu can-
titatile de apa necesare dezvoltarii culturilor si cresterii productiei agricole. Aceste amenajari cuprind lucrari de
captare, pompare, transport, distributie si evacuare a apei si, dupa caz, lucrari de nivelare a terenului;

¢) amenajari de desecare si drenaj, care au drept scop prevenirea si inlaturarea excesului de umiditate de la su-
prafata terenului si din sol, in vederea asigurarii conditiilor favorabile de utilizare a terenurilor. Aceste amenajari
cuprind lucrari de colectare, de transport si de evacuare in emisar a apei in exces;

d) lucrari de combatere a eroziunii solului si de ameliorare a terenurilor afectate de alunecari, prin care se previn,
se diminueaza sau se opresc procesele de degradare a terenurilor. Aceste amenajari cuprind lucrari pentru pro-
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tectia solului, regularizarea scurgerii apei pe versanti, stingerea formatiunilor torentiale, stabilizarea nisipurilor
migcatoare;

e) amenajari pedoameliorative pe terenurile saraturate, acide si pe nisipuri, pe terenurile poluate, inclusiv cu
reziduuri petroliere, cu halde de la exploatarile miniere, pe alte terenuri neproductive, cuprinzand si lucrarile
de nivelare-modelare, de scarificare, de afdnare adanca, rigole si santuri de scurgere a apei, araturile in benzi cu
coame, uddrile de spalare a sarurilor, aplicarea de amendamente, precum si ingrasaminte, In scopul valorificarii
pentru agricultura si, dupa caz, pentru silvicultura;

f) perdele forestiere de protectie a terenurilor agricole si plantatii pentru combaterea eroziunii solului;

g) alte solutii tehnice si lucrari noi, rezultate din activitatea de cercetare.

Amenajarile de imbunatatiri funciare pot prelua din surse de apa autorizate necesarul pentru irigarea
culturilor agricole si alimentarea cu apa a unor localitdti, amenajari piscicole, incinte agricole si industriale si
asigura protectia localitatilor si a oricaror categorii de constructii impotriva efectelor alunecarilor de teren si a
inundatiilor, precum si protectia lacurilor de acumulare impotriva colmatarii.

Realizarea amenajarilor de imbunatatiri funciare la nivel national are loc pe baza programelor si strate-
giei sectoriale, iar la nivel local, conform nevoilor autoritatilor publice locale, ale persoanelor juridice sau fizice
interesate, pe baza programelor zonale si locale de amenajare a teritoriului.

Proiectarea, executarea si exploatarea amenajarilor de imbunatatiri funciare se fac in corelare cu lucra-
rile de gospodarire a apelor, hidroenergetice, silvice, de gestionare a cdilor de comunicatie, in acord cu intere-
sele proprietarilor de terenuri si cu documentatiile de urbanism si de amenajare a teritoriului, tinand seama de
cerintele de protectie a mediului.

Principiile care stau la baza realizarii obiectivelor imbunatatirilor funciare sunt urmatoarele:

a) exploatarea echitabila a amenajarilor de imbunatatiri funciare, sistemelor de irigatii sau desecare si drenaj si
a lucrérilor de aparare Impotriva inundatiilor si combatere a eroziunii solului pentru asigurarea protectiei inte-
reselor tuturor beneficiarilor;

b) consultarea si, dupa caz, implicarea beneficiarilor, organizatiilor neguvernamentale si a altor reprezentanti ai
societatii civile n luarea deciziilor in scopul promovarii adoptarii rationale, eficiente si transparente a acestora;
c) realizarea, In principal, de catre proprietarii de teren, individual sau prin organizatiile de imbunatatiri funciare
ori federatiile de organizatii de imbunatatiri funciare a exploatarii, intretinerii si reparatiilor amenajarilor de im-
bunatatiri funciare situate pe terenurile pe care le detin, inclusiv a lucrarilor de reabilitare, executare de investitii
si suportarea costurilor acestor activitati; statul intervine prin Administratie si prin alocarea de fonduri de la
bugetul de stat In completarea surselor proprii ale Administratiei sau ale beneficiarilor amenajarilor declarate
de utilitate publica, in cazurile in care proprietarii de teren nu pot desfasura ei insisi activitati de imbunatatiri
funciare;

d) exploatarea amenajarilor de imbunatatiri funciare astfel incat sa se previna folosirea ineficienta a apei, exce-
sul de umiditate, eroziunea si poluarea solului si sd se promoveze protectia mediului Tn conformitate cu stan-
dardele de mediu.

3.1 Judetul Caras-Severin
Astfel, la nivelul anului 2016, lucrarile de desecare in judetul Caras-Severin deserveau urmatoarele
suprafete:

28627 ha - suprafata terenurilor amenajate cu lucrari de desecare;
26988 ha - suprafata agricold amenajata cu lucrari de desecare;
21760 ha - suprafata terenului arabil amenajaté cu lucrari de desecare;
5065 ha - suprafata padurilor si fanetelor naturale amenajata cu lucrari de desecare;
- 163 ha - suprafata livezilor de pomi, pepiniere, arbusti fructiferi amenajata cu lucrari de desecare.
Lucrari de combatere a eroziunii si de ameliorarea a terenurilor s-au realizat pe urmatoarele suprafete:
- 49049 ha - suprafata terenurilor amenajate cu lucrari de combatere a eroziunii si de ameliorarea a tere-
nurilor;
- 47059 ha - suprafata agricold amenajata cu lucrari de combatere a eroziunii si de ameliorarea a terenu-
rilor;
- 29408 ha - suprafata teren arabil amenajata cu lucrari de combatere a eroziunii si de ameliorarea a te-
renurilor;
- 13959 ha - suprafata padurilor si fAnetelor naturale amenajatd cu lucrari de combatere a eroziunii si de
ameliorarea a terenurilor;
- 3692 ha - suprafata livezilor de pomi, pepiniere, arbusti fructiferi amenajata cu lucréri de combatere a
eroziunii si de ameliorarea a terenurilor.
Lucriarile de drenaj acopereau suprafetele:
- 831 ha - suprafata terenurilor amenajate cu lucrari de drenaj;
- 831 ha - suprafata agricola amenajata cu lucrari de drenaj;

- 792 ha - suprafata teren arabil amenajata cu lucrari de drenaj.
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Tabel cu lucrari de imbunatatiri funciare din judetul Caras-Severin (situatie aferenta anului 2014)

Nr. Crt. | Denumire amenajare | Suprafata lu- | Suprafata | Tip desecare |Lungime  canale
crari desecare | lucrari CES desecare (m)
1 Vermes 830
2 Sadova Veche 34
3 Vicinic 3200
4 Poiana Marului 850
5 Moldova Belobresca 4000
6 Iam — Ciortea 2300 Gravitational | 96300
7 Iam - Rusova 1820 Gravitational | 41800
8 Tau — Ezeris 30 400 Gravitational | 12065
9 Timis Superior 177 940 Gravitational | 104000
10 Varadia — Secaseni 2100 5750 Gravitational | 73500
11 Ciornovat 1085 3900 Gravitational | 20590
12 Vrani — Mercina 5100 1200 Gravitational | 132000
13 Greoni — Ticvanu 3235 500 Gravitational | 122600
14 Surduc — Forotic 280 2100 Gravitational | 20600
15 Barzava - Doclin 250 3070 Gravitational | 5050
16 Dalboset - Prilipet 970 6000 Gravitational | 35500
17 Bistra — Otelul Rosu | 2885 950 Gravitational | 75100
18 Cadar - Remetea 1785 5000 Gravitational | 52090
19 Bocsa — Binis 1660 2500 Gravitational | 54000
20 Bocsa - Sosdea 4400 1100 Gravitational | 132000

* CES — combaterea eroziunii solului

Pentru judetul Caras-Severin au fost efectuate in ultima decada o serie de studii stiintifice pentru identi-
ficarea unor solutii sustenabile de combatere a excesului de umiditate din sol prin implementarea de amena;jari
de desecare-drenaj. Studiile specifice efectuate pentru identificarea de solutii in vederea combaterii excesului de
umiditate au indicat un efect foarte favorabil al filtrului din saci uzati de polipropilena si efect bun spre foarte
bun al filtrului din terasin. Rezultatele calculului tehnico-economic pentru anumite zone studiate au aratat o dis-
tantd exagerat de mica intre drenuri, de 4 — 5 m §i o investitie specifica exagerat de mare. Pentru aceastd zona se
recomanda drenaj Incrucisat cu afanare, drenaj tubular si drenaj cartitd conform nonogramelor de proiectare, ne-
depasind distanta intre drenurile tubulare in transee filtrante de 46 — 86 m in functie de materialul filtrant folosit.

Alunecarile de teren nu reprezinta doar un geo-hazard semnificativ; acestea contribuie la remodelarea
geomorfd a peisajului si transforma topografia locala. Exista opinii conform cérora alunecérile de teren ar trebui
sa fie considerate ca un fenomen natural si comun in istoria geologica, desi sunt rareori percepute ca atare de
catre comunitate.

Pentru judetul Caras-Severin, 12618 ha teren afectate de alunecari de teren au fost identificate ca fiind
stabilizate, 6106 semi-stabilizate iar 3381 ha teren sunt afectate de alunecari de teren cu character active.

In ultimii ani au fost concepute noi metode moderne in domeniul imbunatatirilor funciare. Aparitia
acestora este legata de necesitatea minimizarii consecintelor negative generate de impactul antropogenic asupra
resurselor de apa si teren. Aceste metode sunt dedicate in mod special controlului inundatiilor, managementului
deficitului de apa, controlului poludrii solului, combaterii eroziunii solului. Impreund cu metodele traditionale
care s-au folosit pana 1n prezent, noile metode formeaza baza dezvoltarii sustenabile a unei societati capabile sa
raspunda provocarilor prezentului.

Imbunatatirile funciare sunt un element vital al sistemelor agricole moderne intrucat ele maresc ferti-
litatea solului si asigura niste productivitati agricole mari si stabile In timp. Sustenabilitatea zonelor agricole
este asigurata printr-un control al proceselor de natura hidrologica, bio-chimica, hidro-geologica, precum si a
altor procese care au loc 1n aceste peisaje. Principalul scop al acestor masuri de control este acela de a controla
fluxurile de materie si energie in cadrul sistemelor agricole si de a minimiza pierderile.

O problema majora la care trebuie sd raspundd aceste masuri este managementul unei competitii tot mai
intense pentru resursele de apa pe fondul necesititii pastrarii unui mediu curat si sustenabil. In sectorul agricol
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putem constata faptul ca o crestere a productivititii se va baza in mod cert pe implementarea de noi tehnologii in
domeniul imbunatatirilor funciare, pe un calcul mai concret al necesarului de apa pentru plante, pe imbunatatiri
semnificative In proiectarea, implementarea, operarea sistemelor de irigatii si drenaje. Astfel se va putea ras-
punde problemelor actuale din sectorul imbunatatirilor funciare, probleme ce trebuie rezolvate cat mai eficient
si mai repede posibil.

Modernizarea sistemelor de irigatii si drenaje si adoptarea unor sisteme de management compatibile din
punct de vedere financiar, socio-economic si in relatie armonioasa cu mediul inconjurator presupun o abordare
holistica in Incercarea de a mari productia agricola, de a imbunatati tehnicile de conservare a resurselor de apa,
de a preveni salinizarea solului precum si stagnarea apei, respectiv de a proteja mediul Tnconjurator.

Privind din perspectiva dezvoltarii durabile a managementului apei in agricultura putem observa ca
majoritatea sistemelor de irigatii si drenaje s-au dezvoltat intr-o conceptie pas-cu-pas de-a lungul decadelor. in
multe din aceste sisteme unele structuri sunt imbatranite si/sau deteriorate. In plus, sistemele de irigatii i drena-
je trebuie sa reziste presiunilor de ordin social, economic si sa fie capabile sa raspunda pozitiv modificarilor ce
intervin la capitolul cerinte si necesitati. Ca si o consecintd, infrastructura din aceste zone irigate si/sau drenate
trebuie sa fie reinnoita sau chiar inlocuitd pentru a continua sustenabilitatea productiilor agricole. Aceste procese
depin de un numar de factori ce trebuie bine coordonati: tehnologie noud si moderna, protectia mediului, inta-
rire institutionald, analizd economica si financiara, cercetari de calitate i dezvoltarea resurselor umane. Multi
din acesti factori sunt 1nsd asociati cu riscurile si incertitudinile generate de schimbarile climatice, de piata si
comertul international.

Astfel, cresterea valorii unitatii de productie pe unitate de suprafata va juca un rol deosebit de important
in special pe fondul efectelor schimbarilor climatice la nivel regional. Existenta datelor hidroclimatice este o
conditie esentialad in proiectarea si managementul lucrarilor de irigatii §i drenaje. Multe din aceste sisteme au
fost implementate in perioada cand efectele schimbarilor climatice nu erau atat de evidente astfel ca ele necesita
o reexaminare a parametrilor functionali §i operationali precum si ajustarea acestora la noile conditii si cerinte.
Mai mult, actualizarea si modernizarea procedurilor institutionale sunt componente esentiale in cresterea flexi-
bilitatii sistemelor pentru atingerea unor standarde ridicate in furnizarea serviciilor. O atentie deosebita trebuie
pusa in special, in unele cazuri, pe partea de management in detrimentul componentei tehnologice.

3.2 Judetul Timis

La nivelul judetului Timis, atat pentru asigurarea unui management sustenabil al resurselor de apa si sol
cat si pentru atenuarea/ inlaturarea efectelor negative ale schimbérilor climatice, au fost dezvoltate o serie de
lucrari de imbunatatiri funciare (desecare-drenaj, irigatii, combaterea eroziunii solului). Aceste lucrari au fost
integrate n unele cazuri in amenajari complexe (desecare — drenaj — combaterea eroziunii solului sau deseca-
re-drenaj — irigatii) pentru a raspunde mai bine la provocarile specifice zonei vizate.
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Tabel cu suprafetele amenajate cu lucrari de imbunétatiri funciare in judetul Timis

SUPRAFATA (ha) L canale desecare (km)
Amenajarea Desecare C.E.S.
Gravitatie Pompare | Irigatii | Drenaj
Sao - Tonolovit 27653 8254 4260 587.3
Vinga - Biled - Beregsau 16907 8623 665 332.71
Behela 1662 51.25
Fibis - Alios 1588 1619 59.6
Ghiroda - Recas 8879 5042 252.5
Recas Chizatau 3500 1919 79.45
Minis - Chizdia 3514 1562 13411 67.54
Riu Glavita 8486 157.27
Hitias - Costei 384 50.52
Nord Lanca Birda 18147 13468 617 592.57
Pogonis 5012 6057 264.8
Surgani 2060 5700 177.1
Cernabora Timisana 2825 5485 166.65
Banloc 1477 8719 944 129.86
Moravita 7495 3705 5140 325.72
Birzava Mijlocie 12172 1297 338 294.2
Roiga 6070 785 157.16
Beregsau Amonte 1513 31.13
Bethausen - Ohaba 630 4246 4.92
Tr. Vuia - Dumbrava 838 978 13.33
Timisul Superior 2699 400 305 91.81
Cinca 248 260 14
Bega Superioard 348 25.32
Sergani - Cernabora 182 204 12.83
Manastur - Bunea Mare 94 7
Aranca 55582 25 986.05
Muresan 6040 4438 124.7
Sannicolau - Saravale 19998 1208 401.9
Galatca 8280 41.65
Checea - Jimbolia 54451 634 828.51
Uivar - Pustinis 5403 300 88.62
Rauti — Sinmihaiju German 5128 321 178.25
Begheiu Vechi Vest Timisoara 10500 10 281.82
Teba — Timisati 28063 285 818.5
Bociar 4126 90.73
Caraci 5503 240 121.97
Rudna — Giulviz 5643 252 137.36
Sud Lanca Birda 9984 251.73
Timisul Mort 19692 539 354.07
Livezile 5462 89 110.31
Partos — Glogoni 2876 62.25
Cherestau — Dicsani 357 2298 43.18
Beregsau 542
Periam 589
TOTAL
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Statiile de pompare aferente acestor sisteme de desecare sunt prezentate succint in continuare:

_ T oy Amenajarea Aranca cuprinde 9 statii de pompare cu urmatoarele caracteristici:
e a - SP Aranca, destinatia statiei este de desecare, tipul statiei fiind SPR, numarul de agregate e de 8, pute-
RN x of rea unui agregat fiind de 150 kW, tipul pompei DH 750, debit agregat 1,69 mc/s, inaltimea nominald de pompare
il e de 6 Mca.
. - SP Cheglevici M.D., desecare, SPR, cu 3 agregate de pompare, puterea unui agregat fiind de 55 kW,
v tipul pompei Brates 500, debit agregat 0,6 mc/s, inaltimea nominald de pompare3,6 mCA
g [Lonca’ Bragovant] - SP Cheglevici M.S., desecare, SRP, 2 agregate cu puterea pe agregat de 90 kW, 1 agregat cu puterea
L N de 30 kW, 2 agregate cu puterea de 5 kW pe agregat, pompele sunt de tip Brates 500, Brates 350, Cris 150, iar
= e réus debitele agregatelor sunt 0,75 mc/s, 0,25 mc/s, 0,033 mc/s, inaltimea nominala de pompare de 6,5 mCA;
3 [Ra— - SP Colonia Bulgara, destinatia statiei este de desecare, tipul statiei fiind SPR, numarul de agregate e
§ — i de 4, puterea unui agregat fiind de 90 kW, tipul pompei Brates 600, debit agregat 1,02 mc/s, inaltimea nominala
s 2. o v de pompare e de 4.68 mCA;
P - - SP Mures, destinatia statiei este de desecare, tipul statiei fiind SPB, cu un numarul de 6 agregate,
‘ ’-’-‘.L-*;”’ : = avand puterea pe un agregat de 200 kW, si alte trei agregate, puterea nominalad pe un agregat fiind de 630 kW,
Y Tsistemene o Y- tipul pompei D 750 V i DV5-110, debit agregat 0,71 mc/s si 7,5 mc/s, indltimea nominald de pompare ¢ de 7,5
= BUDG NORD LANCA - BIRDAS GA mCA;
lTEﬁﬁﬂT“;ﬂﬂ:?L byt - SP Valcani I, destinatia statiei este de desecare, tipul statiei fiind SPR, cu un numarul de 2 agregate,
avand puterea pe un agregat de 180 kW, tipul pompei Brates 500, debit agregat 0.75 mc/s, ndltimea nominala

Sistemul de desecare Sud si Nord Lanca — Birda; Lanca Brasovani; Banloc — Tolvadia; Partos - Roiga
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64

de pompare e de 6 mCA;

- SP Valcani II, destinatia statiei este de desecare, tipul statiei fiind SPB, cu un numarul de 3 agregate,
avand puterea pe un agregat de 165 kW, tipul pompei Brates 500, debit agregat 0,65 mc/s, Indltimea nominala
de pompare e de 3,6 mCA.

Amenajarea Vinga-Biled-Beregsau

- SP Becicherec I, destinatia statiei este de desecare, tipul statiei fiind SPR, cu un numar de 2 agregate,
avand puterea pe un agregat de 22 kW, tipul pompei Brates 350, debit agregat 0,3 mc/s, Indltimea nominala de
pompare e de 5,7 mCA;

- SP Becicherec 11, destinatia statiei este de desecare, tipul statiei fiind SPR, cu un numar de 2 agregate,
avand puterea pe un agregat de 75 kW, tipul pompei Brates 500, debit agregat 0,53 mc/s, inaltimea nominala de
pompare ¢ de 6 mCA;

- SP Becicherec III, destinatia statiei este de desecare, tipul statiei SPR, 1 grup cu 2 agregate, avand
puterea pe un agregat de 75 kW, tipul pompei Brates 500, debit agregat 0,69 mc/s; 1 grup cu 1 agregat, avand
puterea pe un agregat de 22 kW, tipul pompei Brates 360, debit agregat 0,22 mc/s, inaltimea nominala de pom-

g pare e de 7,6 mCA,;
s e o A - SP Beregsau I, destinatia statiei este de desecare, tipul statiei fiind SPR, cu un numarul de 3 agregate,
L avand puterea pe un agregat de 75 kW, tipul pompei Brates 500, debit agregat 0,5 mc/s, Tndltimea nominala de
i pompare e de 7,9 mCA;
Ty i semoos - SP Beregsau 11, destinatia statiei este de desecare, tipul statiei SPR, 2 grupuri, 1 grup cu 2 agregate
S avand puterea pe un agregat de 90 kW, tipul pompei Brates 500, debit agregat 0,75 mc/s; 1 grup cu 1 agregat,
IMIGUL MORI avand puterea pe un agregat de 22 kW, tipul pompei Brates 350, debit agregat 0,28 mc/s, inaltimea nominala de

pompare ¢ de 6 mCA;

Amenajarea Checea Jimbolia

- SP Bobda I, destinatia statiei este de desecare, tipul statiei fiind SPB, cu un numarul de 4 agregate,
avand puterea pe un agregat de 75 kW, tipul pompei Brates 500, debit agregat 0,72 mc/s, inaltimea nominala de
pompare e de 4,5 mCA;

- SP Cenei I si 11, destinatia statiei este de desecare, tip statie SPB, formata din: 1 grup format din 3
agregate, putere pe agregat 130 kW, tipul pompei DH750, debit agregat 1,5 mc/s respectiv 1 agregat, putere pe
agregat 75 kW, tipul pompei Brates 500, debit agregat 0,66 mc/s, inaltimea de pompare 5,6 mCA; 1 grup format
din 3 agregate, putere pe agregat 400 kW, tipul pompei DV 5-47, debit agregat 0,77 mc/s respectiv 3 agregate,
putere pe agregat 75 kW, tipul pompei DV 2-10, debit agregat 3,68 mc/s, indltimea de pompare 7 mCA;

- SP Comlos, destinatia statiei este de desecare, tip statie SPR, formata din 2 agregate, putere pe agre-
gat 40 kW, tipul pompei Brates 400, debit agregat 0,42 mc/s respectiv 1 agregat, putere pe agregat 20 kW, tipul
pompei Brates 350, debit agregat 0,28 mc/s, indltimea de pompare 4,6 mCA;

- SP Grabati, destinatia statiei este de desecare, tip statie SPR, formata din 3 agregate, putere pe agregat
90 kW, tipul pompei Brates 600, debit agregat 0,36 mc/s respectiv 1 agregat, putere pe agregat 40 kW, tipul
pompei Brates 400, debit agregat 0,42 mc/s, inaltimea de pompare 5 mCA;

- SP Jimbolia, destinatia statiei este de desecare, tip statie SPR, formata din 3 agregate, putere pe agre-
gat 55 kW, tipul pompei Brates 500, debit agregat 0,6 mc/s respectiv 1 agregat, putere pe agregat 40 kW, tipul
pompei Brates 400, debit agregat 0,42 mc/s, inaltimea de pompare 5 mCA;

Amenajarea Uivar — Pustinis

- SP Kerites I, destinatia statiei este de desecare, tip statie SPB, formata din 1 agregat, putere pe agregat
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40 kW, tipul pompei DH 450, debit agregat 0,6 mc/s respectiv 1 agregat, putere pe agregat 150 kW, tipul pompei
DH 750, debit agregat 1,5 mc/s, indltimea de pompare 5,9 mCA;

- SP Kerites 11, destinatia statiei este de desecare, tip statie SPR, formatd din 1 agregat, putere pe agregat
22 kW, tipul pompei Brates 350, debit agregat 0,28 mc/;

- SP Otelec M.D.; destinatia statiei este de desecare, tip statie SPB, formata din 4 agregate, putere pe
agregat 37 kW, tipul pompei Brates 400, debit agregat 0,3 mc/s, inaltimea de pompare 4,1 mCA;

- SP Pustinis, destinatia statiei este de desecare, tip statie SPB, formata din 2 agregate, putere pe agregat
55 kW, tipul pompei DV 450, debit agregat 0,6 mc/s, Indltimea de pompare 7 mCA;

- SP Sinmartin M.D.; destinatia statiei este de desecare, tip statie SPB, formata din 2 agregate, putere pe
agregat 30 kW, tipul pompei BRG, debit agregat 0,15 mc/s, inaltimea de pompare 5,3 mCA;

- SP Uivar; destinatia statiei este de desecare, tip statie SPB, formata din 2 agregate, putere pe agregat
200 kW, tipul pompei PRV 450, debit agregat 1,5 mc/s, inaltimea de pompare 7,1 mCA.

Amenajarea Rauti-Sinmihaiul-German

- SP Proletaru; destinatia statiei este de desecare, tip statie SPB, formata din 1 agregat, putere pe agregat
40 kW, tipul pompei DH 45, debit agregat 0,6 mc/s, indltimea de pompare 4,1 mCA;

Amenajarea Sag-Topolovat

- SP 6 Mosnita; destinatia statiei este de desecare, tip statie SPB, formata din 4 agregate, putere pe agre-
gat 90 kW, tipul pompei Brates 600, debit agregat 1,075 mc/s, ndltimea de pompare 3,6 mCA;

- SP 3 Albina (Urseni); destinatia statiei este de desecare, tip statie SPB, formata din 2 agregate, putere
pe agregat 90 kW, tipul pompei Brates 600, debit agregat 0,6 mc/s, inaltimea de pompare 8,1 mCA;

SP 4 Bazos; destinatia statiei este de desecare, tip statie SPB, formata din 7 agregate, putere pe agregat
110 kW, tipul pompei Brates 600, debit agregat 1 mc/s, inaltimea de pompare 7,15 mCA.

4. SISTEME HIDROEDILITARE

4.1 Judetul Caras-Severin

La nivelul judetului Caras-Severin, orasele si aproximativ 70% din comune dispun de sisteme de ali-
mentare cu apa. In ceea ce priveste situatia sistemelor de colectare, evacuare si epurare a apelor uzate, situatia
este una ingrijoratoare deoarece mai putin de un sfert din comune beneficiaza de statii de epurare.

1. Echiparea hidroedilitard a orasului Resita

Sistemul de alimentare cu apa al orasului Resita furnizeaza apa atat municipiului Resita cat si unor loca-
litati apartinatoare utilizand resurse din lacul Secu si izvoarele Sodol. Apa bruta captata din lacul Secu este trata-
ta 1n cadrul statiei de tratare Regita ce acoperd urmatoarele procese tehnologice: coagulare/ floculare; decantare;
filtrare rapida pe nisip; dezinfectie in bazin de contact; corectia duritatii utilizand dioxid de carbon si apa de var.

Sistemul de alimentare cu apa al orasului Resita este deservit de mai multe statii de pompare dupa cum
urmeaza: Statia de pompare Samota (pompeaza apa catre statia de tartare), Statia de pompare Moroasa I (deser-
veste consumatorii din cartierul Moroasa I), Statia de pompare Moroasa II (deserveste consumatorii din cartierul
Moroasa II), Statia de pompare cu hidrofor Opeltz respectiv Statia de pompare cu hidrofor Caraiman.

Sistemul de alimentare cu apa al orasului Resita dispune de 5 rezervoare cu o capacitate de aproape
10000 mc. Reteaua de alimentare cu apa are o lungime de peste 130 km, parte din ea necesitdnd lucrari de rea-
bilitare.

Sistemul de canalizare din orasul Resita este unul de tip mixt, apa uzata colectata fiind transportata catre
statia de epurare si ulterior deversata in rdul Barzava. Sistemul nu dispune de statii de pompare pentru apa uzata.
Procesul de epurare a apei este unul biologic, in doud trepte. Statia de epurare dispune de gratare fine, deznisipa-
tor aerat, decantoare primare, decantoare secundare, bazin de aerare, rezervor de fermentare. Din pacate, reteaua
de canalizare menajera nu are o acoperire suficient de mare comparativ cu necesitatile zonei.

2. Echiparea hidroedilitara a orasului Caransebes

Sistemul de alimentare cu apa al orasului Caransebes deserveste 2 localitati: Caransebes si Jupa. Sursa
de apa necesara acestui sistem provine din lacul de acumulare Zervesti, lac ce se alimenteaza la randul lui din
lacul Poiana Marusui (rdul Bistra Marului). Apa din lacul de acumulare Zervesti este tratata in statia de tratare
din intravilanul orasului Caransebes, statie ce dispune de procese tehnologice precum floculare, microfiltrare,
filtrare rapida cu nisip, dezinfectare.

Reteaua de distributie a sistemului de alimentare cu apa al orasului Caransebes are o lungime de peste
50 km.

Sistemul de canalizare aferent orasului Caransebes este unul de tip unitar, cu scurgere gravitationald, apa
uzata fiind epurata 1n statia de epurare Caransebes. Apa epurata este ulterior deversata in raul Timis. Statia de
epurare Caransebes dispune de o treaptd de epurare mecanica (gratare, bazin indepartare grasimi, decantoare),
o treapta de epurare biologica (bazin de aerare, decantoare secundare, rezervoare fermentare ndmol) respectiv
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de o treapta de epurare chimica (clorare, bazin de contact cu sicane). Si In cazul acestei localitati, sistemul de
epurare nu acopera in Intregime zona rezidentiala.

3. Echiparea hidroedilitara a localitatii Bocsa

Acest sistem de alimentare cu apa deserveste orasul Bocsa utilizdnd apa din mai multe foraje echipate
cu pompe ce trimit apa catre statia de tratare. Statia de tratare dispune de clorinare respectiv filtre cu nisip cu
sprinklere pentru aerare.

Sistemul de alimentare cu apa al orasului Bocsa dispune de o statie de pompare (Godinova) respectiv de
5 rezervoare (capacitate totald de aproximativ 3000 mc) din care 3 sunt functionale.

Sistemul de colectare a apelor uzate din Bocsa este un sistem mixt. Datoritd faptului ca statia de epurare
Bocsa este incd nefunctionala, colectorul principal deverseaza direct in Moravita, un izvor local afluent al raului
Barzava. Reteaua de canalizare a orasului Bocsa este de tip mixt si cuprinde peste 8 km canale colectoare. Sis-
temul de canalizare nu dispune de statii de pompare apa uzata.

4. Echiparea hidroedilitara a orasului Otelul Rosu

Acesta deserveste orasul Otelul Rosu si localitatea Cireasa utilizand apa provenind din lacul de acu-
mulare Magura (raul Bistra). Data fiind geomorfologia zonei, apa este transportatd gravitational in reteaua de
distributie, sistemul de alimentare cu apa al orasului Otelul Rosu nedispunand de statie de pompare.

Statia de tartare aferenta sistemului de alimentare cu apa al orasului Otelul Rogu dispune de procesul teh-
nologice ce includ: floculare, decantare, filtrare prin filtre rapide respectiv dezinfectare. Reteaua de distributie a
apei are o lungime de peste 40 km.

In cazul localititii Otelul Rosu putem discuta de un sistem de canalizare ce include o retea de canalizare
de tip divizor cu o lungime de aproape 17 km deservita de o statie de epurare. Intrucat relieful din zona localitatii
Otelul Rosu curgerea gravitationala a apei uzate catre punctul de deversare, sistemul de canalizare nu dispune
de o statie de pompare a apei uzate. Apa uzatd menajera este epurata in statia de epurare ce include: camera de
admisie, gratare, deznisipator, decantoare primare, statie pompare namol, paturi de uscare namol etc.

5. Echiparea hidroedilitara a orasului Moldova Noua

Sistemul de alimentare cu apd Moldova Noua deserveste 3 localitati (Moldova Noua, Moldova Veche
si Macesti) utilizdnd in acest sens 2 surse de apa subterand (sursele Macesti si Florimunda). Apa este ulterior
tratata printr-o statie de clorinare respectiv prin dezinfectare utilizindu-se solutie de clorura de var. Statia de
pompare aferentd sistemului de alimentare cu apa Moldova Noua are rolul de a transfera apa tratata cétre rezer-
vorul din care se face ulterior distributia catre consumatori. Reteaua de distributie a sistemului de alimentare cu
apa Moldova Noua are o lungime ce depaseste 30 km.

Reteaua de canalizare aferenta orasului Moldova Noua are o lungime de peste 19 km. Intrucét sistemul
de canalizare nu dispune de o statie de tratare, apa uzata este deversata, prin intermediul unei statii de pompare,
in fluviul Dunérea.

6. Echiparea hidroedilitara a orasului Oravita

Acest sistem preleva apa bruta din 4 captari si o sursd subterana. Cele 4 captari sunt: [zvorul Rece, Valea
Oravitei, Simion si Galeria Nicolae. Sursa subterand dispune de 3 foraje dotate cu pompe submersibile. Statia
de pompare aferentd sistemului de alimentare cu apa al orasului Oravita are rolul de a asigura debitul si presiu-
nea necesara la consumatori. Procesul de tratare al apei din sistemul de alimentare al orasului Oravita consta in
dezinfectia cu clor si are loc in mai multe statii de clorare in conformitate cu sursele de provenienta a apei brute.

Apa tratatd poate fi inmagazinata in rezervoare cu o capacitate totald de aproape 2000 mc. Reteaua de
distributie a apei depaseste 27 km lungime prezentand portiuni cu stari de degradare destul de avansate.

Orasul Oravita dispune de o retea de canalizare de tip unitar cu o lungime de aproape 10 km. Sistemul
de canalizare din aglomerarea Oravita nu cuprinde nici o statie de pompare apa uzata (datoritd configuratiei
terenului) si nu beneficiaza de statie de epurare.

7. Echiparea hidroedilitara a orasului Baile Herculane

Acesta deserveste atat orasul Baile Herculane cat si localitatea innvecinatd, Pecinisca. Apa bruta este
preluata din lacul de acumulare Herculane (raul Cerna). Sistemul dispune de o statie de pompare ce pompeaza
apa tratatd in rezervoare. Tratarea apei se face in statia de tratare Béile Herculane ce dispune de decantoare, filtre
rapide cu nisip, dezinfectare cu hipoclorit de sodiu.

Lungimea retelei de distributia a apei aferentd acestui sistem de alimentare cu apa depaseste 13 km.

Reteaua de canalizare aferenta orasului Béile Herculane este una de tip divizor cu o lungime totala de
aproape 16 km. Sistemul de canalizare dispune de 3 statii de pompare ape uzate. Statia de epurare este situata
pe malul stang al raului Cerna si dispune de urmatoarele tehnologii: gratare, Deznisipator-separator de grasimi
aerat, decantoare primare si secundare, bazine de ndmol, instalatie pentru namol de recirculare, statii de pompa-
re namol, paturi de uscare namol.
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8. Echiparea hidroedilitard a orasului Anina

Sistemul de alimentare cu apa Anina acopera atét orasul Anina cat si localitatea Steierdorf. Acest sistem
utilizeaza apa, in principal, din lacul Buhui dar si din alte 6 surse subterane (izvoare). Sistemul de alimentare cu
apd Anina este deservit de 5 statii de pompare (atat pentru apa bruta cat si pentru cea tratatd) respectiv de 4 statii
(puncte) de tratare ce functioneaza pe baza de hipoclorit de sodiu.

Exista 6 rezervoare in cadrul acestui sistem de alimentare cu apa, capacitatea totald a acestora fiind de
aproximativ 4000 mc. Reteaua de distributie a apei este de aproape 37 km, dispunand atit de conducte noi cat
si de conducte vechi si uzate.

Reteaua de canalizare are o lungime de aproximativ 15 km. Statia de epurare din cartierul Steierdorf
include treaptd de epurare mecanica, treapta de epurare biologica, treapta de tratare a namolului, sistem de dez-
infectie cu UV, statie de masurare a parametrilor apei.

9. Alte localitati ce dispun de sisteme hidroedilitare

47 de comune din judetul Caras-Severin dispun de sisteme de alimentare cu apa utilizand atat surse de
suprafata (parauri, lacuri) cat si surse subterane (izvoare). Din pacate nu toate sistemele dispun statii de tratare
a apei brute. Acolo unde exista (si/ sau unde functioneaza), tratarea apei brute se face in general prin clorinare.
Exista 1nsa si statii mai moderne ce dispun si de decantoare, deznisipatoare, diverse tipuri de filtre, denitrifica-
toare, corectare pH etc.

Statiile de epurare la nivelul comunelor judetului Caras-Severin sunt foarte putine, parte din ele fiind
nefunctionale. Aceasta situatie conduce la evenimente de poluare a cursurilor de apa si a terenurilor cu impact
asupra factorilor de mediu.

4.2. Judetul Timis

La nivelul judetului Timis, toate cele 10 centre urbane (2 municipii si 8 orase) respectiv 78 dintr-un total
de 89 de comune dispun de instalatii centralizate de alimentare cu apa. In ceea ce priveste situatia instalatiilor
centralizate de canalizare a apei uzate, 9 din 10 centre urbane dispun de acest tip de instalatii precum si 17 din
89 de comune.

Municipiul Timisoara asigura prin sistemele sale hidroedilitare alimentarea cu apa pentru aprox. 330000
locuitori, apa provenind atat din surse de suprafata (65%) cét si din surse subterane (35%). Apa potabild indus-
triald este asiguratd din raul Bega prin intermediul Uzinei de apa nr. 3. Calitatea apei poate fi alterata pe timpul
perioadelor ploioase (perioade cu precipitatii abundente cdzute in bazinele superioare ale celor 2 surse principa-
le — raurile Timis si Bega) din punct de vedere al turbiditatii.

Reteaua de distributie a apei are o lungime de peste 620 km, parte din ea prezentdnd parametrii necon-
formi in raport cu prevederile europene. Contorizarea apei distribuite catre consumatori depaseste procentul de
99%.

Al doilea municipiu al judetului Timis, orasul Lugoj, asigurd alimentarea cu apa pentru peste 40000 locu-
itori atat din surse de suprafata (raul Timis) cat si din surse subterane. Tratarea apei este asigurata de 3 uzine, 2
fiind dedicate apei provenite din surse subterane iar 1 trateaza apa din surse de suprafatd. Lungimea retelei de
distributie depaseste 100 km iar contorizarea depdseste procentul de 90% din consumatori.

Cele 8 orase ale judetului Timis asigura alimentarea cu apa pentru populatii cuprinse intre 2600 si 13000
locuitori (valori pe centru urban), totalizdnd aproape 47000 consumatori casnici. Per total, cele 8 orase pot fur-
niza un debit de peste 25000 m?*/zi apa potabila.

In mediul rural, 152200 locuitori sunt bransati la sisteme de alimentare cu apa, lungimea retelei de distri-
butie depasind 1700 km.

Canalizarea apei uzate, la nivelul judetului Timis, se realizeaza in 10 orase si 23 comune (reprezentand o
treime din numadrul total al localitatilor judetului).

La nivelul Municipiului Timigoara, sistemul de canalizare deserveste atat locuitorii acestui orag cat si
parte din comunele/ satele adiacente, populatia racordata depasind 370000 locuitori echivalenti. Apa uzata este
transportatd in mod gravitational catre statia de epurare.

CAPITOLUL VI —- ANALIZA CLIMATOLOGICA SERBIA

Diversitatea conditiilor naturale si pozitia geografice a Districtului Banatului de Sud determina trasaturile
esentiale ale climatului si particularitatile locale ale acestuia. Cele dintai apar ca o rezultanti a circulatiei generale
a maselor de aer de origini diferite peste unititile de relief. in anotimpul rece apar influente polar continentale,
ajunse pe meleagurile noastre prin intermediul anticiclonului Siberian, in alternantd cu masele de aer polar
maritime determinate de ciclonii nord atlantici. Ocazional, dar nu fara importanta, apar influente ale maselor de

aer maritime de pe Oceanul Atlantic aduse de Anticiclonul Azoric dar si dinspre Marea Mediterana.
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Figura 1: Temperatura medie multianuald (adaptat dupa Climatologia Serbiei)

Repartitia spatiald a temperaturii medii 1n raza Districtului Banatului de Sud releva preponderenta
valorilor de peste 12 grade.

In functie de principalele trepte de relief precum si de particularititile acestora pot fi identificate
topoclimate complexe de dealuri (Vrsac) si de campie, fiecare dintre acestea cuprinzdnd o gama variata de
topoclimate elementare. Pot fi amintite topoclimatele culmilor deluroase, ale padurilor (la randul lor, de deal sau
de campie), Mai pot fi amintite topoclimate de vale, de lunca, de lac etc.

Caracteristicile termice ale sezonului rece sunt influentate de circulatia maselor de aer sud-estice, vestice
si sud-vestice, de origine oceanica sau mediteraneeand. Pe fondul general al acestor circulatii predominante,
iernile sunt mai blande decat in alte zone ale tarii.

Temperatura media a lunii iulie este legata de etajarea reliefului iar debutul si persistenta activitati
anticiclonale vestice face ca sezonul célduros sa inceapd de multe ori in luna mai si sa se prelungeasca pana in
septembrie. [zoterma de 21 grade urmareste iIndeaproape limita dintre deal si cAmpie.
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Figura 2: Numar de zile cu insolatie (adaptat dupa Climatologia Serbiei)

69



Primele zile cu temperatura medie zilnica cu valori mai mari sau egale cu 0°C se inregistreaza, de
reguld, in prima decadi a lunii februarie in sud-vestul regiunii noastre. In restul ciAmpiei valorile apar in cea
de-a doua decada a lunii februarie iar la minte chiar mai tarziu. Ultima zi cu temperaturi medii zilnice mai mari
sau egale cu 0°C apar in ultima decada a lunii decembrie in zona de campie li dealuri joase, in a doua decada in
dealurile de la Vrsac chiar in prima decada a lunii noiembrie.

Fenomenul de inghet, datoritd circulatiei de aer sud-vestice, mediteraneene, se produce mai tirziu
comparativ cu alte zone din Serbia. In jumatatea vestica a Districtului Banatului de Sud prima zi cu inghet se
produce la sfarsitul lui octombrie si ceva mai timpuriu in est.

Caracteristicile termice ale sezonului de primévara prezintd importantd deosebita deoarece conditiile
atmosferice influenteaza decisiv starea de vegetatie a culturilor de toamna cat si asupra declangarii campaniei
agricole de primédvara. Pe fondul unor invazii de aer rece din zonele nord estice ale continentului apar scaderi
sporadice ale temperaturilor pana la 0°C. Apar astfel areale cu aparitii timpurii ale izotermei de -2°C in zonele
de campie, cu pana la 15 zile fatd de izoterma de 0°C.

In Districtul Banatului de Sud, precum si in Banatul din Romania, toamnele sunt mai lungi, mai

calduroase si cu temperaturi mai constante decat primaverile.

Presiunea atmosferica

Variatia zilnica a presiunii atmosferice depinde de latitudine, altitudine si natura suprafetei active. Pe
vreme buna, presiunea prezinta doud maxime la ora 10 si 22 si doud minime la 4 i 16. Variatia anuala in general
prezintd valori maxime ndeosebi in cursul iernii si valori minime vara. Factorii care influenteaza variatia anuala
sunt: succesiunea anotimpurilor, latitudine, altitudine, natura suprafetei terestre.

Pentru statiile meteorologice din sud-vestul Romaniei, care sunt reprezentative si pentru situatia
Districtului Banatului de Sud, cele mai ridicate valori ale mediei lunare multianuale se inregistreaza in ianuarie,
rar in luna decembrie. Cele mai mici valori se inregistreazd de obicei in aprilie. Valorile maxime absolute sunt
legate de activitatea Anticiclonului Est-European si depasesc 1040 mb (de exemplu 08.02.2005). Cele mai mici
valori, sub 945 mb, sunt in general legate de prezenta unor nuclee inchise ale unor cicloni, ca cel mediteraneean

sau islandez.

Durata de stralucire a soarelui

Acest indicator reprezintd intervalul de timp in cursul unei zile in care soarele a stralucit pe bolta
cerului. Consta in determinarea numarului de ore in cursul cérora soarele a luminat platforma meteorologica si
imprejurimile acesteia si depinde de nebulozitate, latitudine, anotimpuri si altitudine.

Media anuala este 1n jur de 2100-2200 ore, maxima anuala putand ajunge la peste 2500 ore. Valoarea
medie cea mai mare se inregistreaza in iulie sau august iar minima in decembrie, mai rar in ianuarie. Cele mai
multe ore de stralucire se inregistreaza in decursul lunii iulie, cu valori ce depasesc 270 de ore.

Valorile medii ale radiatiei solare directe sunt cuprinse intre 0,7 si 1,1 cal/cmp/min iar radiatia difuza are
valori medii de 0,02 si 0,4 cal/cmp/min. Cel mai mare numar de ore in care soarele straluceste este repartizat in

anotimpul cald (iulie-septembrie) cu peste 700 de ore.
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Figura 3: Durata medie de stralucire a soarelui (adaptat dupa Climatologia Serbiei)

Nebulozitatea atmosferica

Acest parametru meteorologic depinde de circulatia generald a atmosferei, particularitatile superfetei
active, convectie.

Valoarea medie multianuala este in jur de 5,2 §i 6.1 zecimi, iar maximul nebulozitatii se Inregistreaza in
luna decembrie cu valori de peste 7 zecimi. Cea mai redusa nebulozitate se inregistreaza in luna august si este
de cca 4 zecimi.

Variatia diurnd a nebulozitatii este influentatd de anotimpuri. [arna, mai ales la inceputul zilei predomi-
nd norii de tip stratiform. Vara datorita convectiei sunt obisnuiti norii Cumulonimbus si diferite forme de Cumu-
lus. In 24 de ore se constata doud maxime ale nebulozitatii, una la primele ore ale diminetii iar alta dupa-amiaza.

In zona deluroasa, odatd cu cresterea Inaltimii reliefului, nebulozitatea maxima se deplaseaza de la
lunile de iarna spre lunile de primévara, mai ales spre zona dealurilor de la Vrsac. Aici, valorile minime ale
nebulozitatii apar in iulie-septembrie.

Figura 4: Numar de zile cu nebulozitate (adaptat dupa Climatologia Serbiei)
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Regimul eolian

Factorii care determind frecventa si viteza vantului sunt legati de circulatia generald a atmosferei, la
care se adaugd influentele circulatiei locale.

Marimea gradientilor barici si termici legati de formatiunile campului de presiune, convectia, toate in-
fluenteaza viteza vantului. Predominante in regiunea noastra de interes sunt vanturile de vest, cu particularitati
determinate de factorii de mai sus. Calmul atmosferic detine o pondere considerabild, in procente ce variaza
intre 17.5 % la campie si 7.6% la deal. Directiile dominante variaza.

Figura 5: Roza vanturilor (adaptat dupa Climatologia Serbiei)

In zona de deal din vest, nu sunt frecvente situatiile de calm atmosferic. Frecventa calmului este
determinatd de inversiunile termice, care se reduc primévara odata cu intensificarea activitatii ciclonice.
Semnificativ este si efectul vantului local Cosava, vant de tip foehn, care bate in zona de sud, sud-est a Serbiei,
de-a lungul cursului Dunarii. Efectele acestui vant sunt simtite si in zona de vest a Romaniei, in zona judetelor
Timis si Carag-Severin.

Precipitatiile atmosferice

Precipitatiile atmosferice desemneaza toate produsele rezultate in urma proceselor de condensare si
cristalizare a vaporilor de apa din atmosfera, care cad din nori si ajung la suprafata solului sub diferite forme de
agregare.

Geneza precipitatiilor tine de o serie de procese fizice, Incepand cu procesul de evaporare, ascensiunea
si condensarea vaporilor pe nuclee de condensare, cdderea picaturilor si cresterea acestora prin intermediul mai
multor mecanisme. Starea fizicd a precipitatiilor tine de fizica atmosferei si legile acesteia.

Datorita activitatii ciclonale si a invaziilor de aer umed dinspre vest, sud-vest si nord-vest, precipitatiile
sunt mai bogate decat in alte zone ale tarii.
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Figura 6: Numar de zile cu precipitatii (adaptat dupa Climatologia Serbiei)

Figura 7: Cantitatea anuald medie de precipitatii (adaptat dupa Climatologia Serbiei)

Formele de relief, prin altitudine, determina o crestere a cantitatii de precipitatii dinspre campie spre
munte. Cantitatile medii anuale de precipitatii inregistreaza cele mai mici valori in partea de vest a Campiei
Banatului, de sub 550 mm. Spre est si spre sud valorile cresc usor ajungéind de la 550-600 mm. Valoarea medie
a cantitatilor de precipitatii la cAmpie creste de la 520 mm in vest la aproape 700 mm in est. In zona de dealuri
cant1tat1le de precipitatii cazute la posturile pluviometrice si la statiile meteorologice oscileaza intre 600 si putin
peste 700 mm. fn zona de munte cantitdtile cresc ajungénd la peste 1000 mm

Cantitatile medii lunare de precipitatii inregistreaza o scadere de la inceputul anului pana in martie apoi
o crestere treptatd pana in iunie, cand se inregistreaza un maxim pluviometric; scad apoi pana in octombrie dupa
care cresc din nou pana in ianuarie. Acest maxim secundar determina individualizarea tipului mediteraneean al
regimului precipitatiilor din sud-vestul Romaniei (Dissescu, 1952).

In zona de campie in iunie cantitatile de precipitatii scad sub 75 mm la Stamora dar depasesc 100 mm
in zona de deal (Vrsac) si ajung peste 120 mm la munte.

In general, cele mai mici cantititi cad in luna ianuarie si februarie si variaza intre 30-40 mm in zona de
campie (zona Stamora-Moravita), depasesc usor 50-60 mm la deal si ajung al 60 mm la munte. Acest lucru nu
reprezintd o regula stricta.

Vara constituie principalul anotimp sub aspectul cantitatii de precipitatii cdzute. Cantitatile de apa cazu-

73



te in zona de campie variaza intre 130 mm la Stamora, 215 mm la Vrsac. In regiunile de deal cantitatile oscileaza
mult. In zonele de munte cantitatile depasesc 400 mm. In cursul anotimpului de vara sunt predominante averse-
le. Acestea pot avea si caracter torential si pot fi Insotite de grindina. Procentual, vara cad in medie 30 procente
din cantitatea anuala de precipitatii ajungand pana la 35% la si chiar 40% in zona montana.

Primavara constituie al doilea anotimp din punct de vedere al cantitatii de precipitatii cazute. Acest lu-
cru este de o importanta deosebita pentru agricultura. Cantitatile de precipitatii cresc dinspre zonele de campie,
unde sunt in general sub 150 mm, spre cele de deal, cu 150-170 mm si munte, unde depasesc 200 mm. Dintre
lunile de primavara mai bogate 1n precipitatii sunt mai si Inceputul lui iunie.

Atat In anotimpul de primavara, cat mai ales in cel de vara, precipitatiile sunt datorate convectiei atmo-
sferice din cadrul masei de aer dar si convectiei atmosferice frontale.

Toamna cantitatile de apa sunt ceva mai reduse decat cele care cad primavara. Ele au un rol Tnsemnat
pentru culturile agricole de toamna. Cantitatile de apa variaza intre 110 mm in zonele de campie si peste 230
mm la munte. in cursul acestui anotimp cad 20-23 % din cantitatea anuala de precipitatii. larna cantitatile de
apa cazute sunt cele mai reduse. Ele depdsesc cu putin 110 mm 1n zona de campie si ajung la 150 mm la munte.
Precipitatiile sunt mixte: ploaie, ninsoare si lapovita.

Figura 8: Numar de zile cu strat de gheata (adaptat dupa Climatologia Serbiei)
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Figura 9: Numar de zile cu ger (adaptat dupa Climatologia Serbiei)
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In zona de munte cele mai multe precipitatii cad vara (35 de procente din totalul anual). Ponderea pentru
celelalte anotimpuri este de 26 procente primavara, 20,5 procente iarna si 18,5 procente toamna.

Seceta

Se instaleaza ca fenomen daca timp de 14 zile consecutive in sezonul rece si cel putin 10 zile conse-
cutive 1n sezonul cald s-au produs precipitatii care au totalizat cel mult 10.1 mm. Fenomenul de seceta poate
aparea in orice anotimp.

Exista o mare variabilitate neperiodica a uscaciunii §i secetei ca frecventd, durata si intensitate. Con-
form opiniei exprimatd de Bogdan (1980), in Campia de Vest s-au produs 22 perioade de secetd. In numarul
relativ mic al perioadelor de seceta fatd de alte regiuni ale tarii un rol important il detine asezarea Banatului fata
de principalele mase de aer care afecteazd Romania. Un exemplu de seceta s-a semnalat in primavara anului
2007 cand mai multe statii meteorologice au cumulat in luna aprilie cantitéti de sub 1 1/mp. Mai recent, episoade
de secetd au fost consemnate in primavara anului 2020, precum si in toamna anului 2018.

Ninsoarea este un fenomen specific anotimpului rece al anului. In zona montana inalta precipitatii sub
forma de ninsoare pot apérea trecator in orice anotimp. Ninsoarea se Inregistreaza in special in zonele montane
din est. Precipitatiile solide se produc, de obicei, in intervalul octombrie-aprilie, insa cele mai multe zile cu
ninsoare se regdseste in intervalul decembrie-februarie. Numarul de zile cu ninsoare este de sub 25 la Stamora,
9 la Pancevo si peste 45 in zona dealurilor de la Vrsac.

Numarul mediu lunar de zile cu ninsoare este de peste 10 In zona de munte si in jur de 6 la cAmpie. La
majoritatea statiilor meteorologice data medie de aparitie a primei ninsori este in decada a treia a lunii noiembrie
cu exceptia statiilor de munte cand fenomenul se produce mai repede. Data medie a ultimei ninsori este In zona
de campie in prima jumatate a lunii martie, ultima decada a aceleiasi luni pentru zona de deal.

Durata medie anuala a intervalului cu strat de zapada este de 73 zile la campie, 90-100 zile la deal si
depaseste 200 la munte. Numarul mediu cu zile cu sol acoperit cu zdpada rar depaseste 30 zile in zona de campie
insa nu scade sub 19. La deal oscileaza intre 23 si 70.

Grosimea medie a stratului de zapada este de sub 2 cm la campie, la deal intre 1.5 si 3.7 cm iar in zona
de munte este de 27 cm.

In regiunile de cdmpie data medie a primului strat de zapadi se inregistreaza in a doua decadi a lunii
decembrie. In tinuturile deluroase situate mai la est, data medie se decaleazi in prima jumitate a lunii decembrie
sau chiar in a treia din noiembrie. La munte prima zi cu strat de zapada poate fi in a doua sau prima decada a
lunii noiembrie.

Data medie a ultimului strat de zapada se situeaza la campie in decada a treia din februarie, exceptand
Lugojul unde ultima zi cu strat de zapada este de 1 martie (Stanciu 2005). La deal data medie se situeaza in
ultima decada a lunii februarie sau chiar in prima jumatate a lunii martie.

La munte aceasta data este in a doua decada a lunii martie pana in decada a doua a lunii aprilie.

Poleiul reprezinta o depunere de gheatd compacta si neteda, in general transparentd, care provine din
inghetarea picaturilor supraracite de ploaie sau burnitd pe obiectele a céror suprafatd au o temperatura usor
negativa.

In general este un fenomen meteorologic care pune probleme desfisurdrii normale in domeniul
transporturilor rutiere dar si celor care se desfasoard prin intermediul diferitelor tipuri de conductori aerieni.
Numarul mediu de zile cu polei este variabil si oscileaza la statii intre 1,5 zile la statiile meteorologice din
zona de campie si 7 zile pe an in zonele montane. Numarul relativ crescut de zile cu polei se inregistreaza si in
depresiuni. Cele mai multe cazuri se inregistreaza iarna in luna ianuarie.

Cazurile gasite in luna mai sau august sunt legate exclusiv de prezenta acestui fenomen meteorologic
la statiile din zona de munte.

Vijeliile se caracterizeaza prin variatii bruste ale directiei si vitezei vantului pe perioade scurte de timp,
cu cresterea rapida a presiunii atmosferice si umezelii relative, o scadere accentuatd a temperaturii aerului,
insotita adeseori de precipitatii abundente si fenomene orajoase. Terminarea fenomenului este la fel de brusca,
scaderea vitezei vantului se produce intr-un interval scurt si nu mai este insotitd de schimbarea directiei. De
obicei vijelia se produce in sezonul cald al anului la contactul dintre doua mase de aer, una rece, de obicei de
origine polara, si una calda, mediteraneeand sau tropicald. Vijeliile pot aparea si in interiorul maselor de aer si
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se datoreaza migcarii ascensionale convective generate de ascendentele atmosferice si umezeala atmosferei.

Cel mai mare numir s-a intlnit la Pancevo cu 140 de cazuri, cu o frecventi de 6,4 cazuri pe an. In zona
de munte cazurile sunt putine. Luna cu cele mai multe cazuri de vijelie este luna iulie

Anul 1994 este anul cu cele mai multe vijelii inregistrandu-se 46 de cazuri, urmat de 1998 cu 37 de
cazuri. Cele mai multe cazuri se produc in perioada calda a anului 1n intervalul mai-august iar cele mai putine
in ianuarie-februarie (Bogdan & Niculescu, 1999).

Evolutia diurnd a acestui fenomen cunoaste un maxim in intervalul orar 13-19 si un minim noaptea,
intre 1 i 7.

In Banat directiile dominante ale vantului in timpul vijeliilor sunt SV, V, NV. In privinta duratei aceasta
oscileaza in limite largi intre cateva minute si 30-40 minute, foarte rar peste 60 minute.

Fenomen asociat convectiei severe si care provoacd pagube agriculturii in special, grindina e mai
frecventa in anotimpul cald. Se produce ca fenomen asociat fronturilor sau convectiei dinamice. in aparitia sa
sunt important de cunoscut o serie de factori legati de gradientii de temperatura si presiune pre- si post-frontali
dar si parametrii potentiali declansatori ai convectiei. Puterea curentului ascendent in celulele convective joaca
rol important intr-o serie de procese legate de nasterea si cresterea greloanelor de grindina. Rol nsemnat il
constituie si Tnaltimea izotermelor de 0 grade si -20 grade.

Existd o diferentiere spatiald foarte mare a localizarii acestui fenomen. Au existat multe cazuri cand, de
exemplu, statiile meteorologice nu au semnalat fenomenul dar martori din orasele de care apartineau statiile au
descris fenomenul produs.

Numarul maxim de zile cu grindind este in sezonul cald al anului, in luna iulie, urmat de sezonul de
primdvara, cand are loc schimbarea maselor de aer, luna cea mai predispusa fiind luna aprilie.

Durata fenomenului este variabild de la cateva zeci de secunde pana la cateva zeci de minute, la munte.
Dimensiunea bobului variaza de la 2-3 mm pana la 50 mm (Vrsac, iulie 1999). in 31 ani s-au inregistrat un nu-
mar de 970 de cazuri de grindina la statiile din sud-vestul tarii cu o medie de 62,6 cazuri pe an.

Regionari topo climatice

Relieful determind dispunerea altitudinala a elementelor meteorologice determinand tipurile elementare
de topoclimate. Tot relieful duce la amplificarea unor elemente meteorologice sau la existenta unor arii de
adapost.

In functie de cele prezentate in acest capitol, pot fi diferentiate:

Topoclimatul campiilor cu doua subdiviziuni:

Topoclimatul campiilor joase, cu temperaturi medii anuale ridicate de 10.6°C si cu precipitatii ce rar
depasesc 600 mm dar scad si sub 550 mm pe an, se suprapune 1n general campiilor joase, de divagare din partea
de vest si centrala a Banatului, Campia Timisului, Campia Begai. lernile sunt in general blande cu temperaturi
medii ale lunii ianuarie ce variaza intre -1.8 si -0.4°C, cu un numar mediu al zilelor cu inghet intre 95 si 105.
In zona campiilor joase se inregistreaza cel mai mare numir de zile cu fulgere. Temperatura lunii iulie este de
20.7-22°C. Aici se intalnesc cele mai multe zile cu vijelie.

Topoclimatul campiilor inalte (Campia de la Vrsac), face legatura intre silvostepa si padure si prezinta
temperaturi medii anuale de 10-11°C si un regim al precipitatiilor ce variaza intre 500 mm si peste 650 mm la
contactul cdmpiei cu muntele. Temperaturile medii ale lunii ianuarie variaza intre 0 si -1°C iar ale lunii iulie
intre 18.5 i 20.2°C.

Topoclimatul dealurilor (Dealurile de la Vrsac), se caracterizeaza prin ierni blande si veri calduroase si
lungi. In zonele depresionare apar inversiuni termice. Temperaturile medii lunare oscileaza intre 9.3 si 10.1°C,
iar precipitatiile atmosferice variaza intre 700 mm si 800 mm.

In luna ianuarie temperaturile medii sunt in jur de 0°C iar in iulie media este de 20-21°C. in zona
dealurilor se inregistreaza cel mai mare numdr de zile cu oraje. in zonele depresionare temperaturile lunii celei
mai reci sunt de -2°C iar celei mai calde 19.5°C. Grosimea stratului de zapada ajunge in medie pana la 3 cm iar
numarul mediu de zile cu sol acoperit cu zapada poate ajunge la 60 zile.

Topoclimatul muntilor josi, cu umiditate relativa si nebulozitate mare, cu precipitatii atmosferice ce
depasesc 1100 mm, cu un numar mediu de 55 zile cu ninsoare si cca 130 zile cu strat de zdpada. Temperaturile
medii ale lunii ianuarie variaza intre 4.4 si 5.5 °C iar ale lunii iulie intre 12.8 si 13°C.
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CAPITOLUL VII - CONCLUZII SI RECOMANDARI

Prezentul raport prezinta analiza vulnerabilitatii si riscurile proiectului de colaborare transfron-
taliera dintre Romania si Serbia, intre judetele Timis si Caras-Severin din Romania respectiv Districtul
Banatului de Sud din Serbia la schimbarile climatice

Analiza vulnerabilitatii proiectului la schimbarile climatice a necesitat parcurgerea mai multor
etape: identificarea senzitivitatii proiectului din punct de vedere climatic, evaluarea expunerii proiectului
la factorii climatici, evaluarea vulnerabilitatii. Acest lucru s-a realizat prin coroborarea mai multor surse
de informatii climatice si prelucrare GIS a datelor. Analiza datelor climatice privind schimbarile climatice
au pus in evidenta anumite tendinte climatice la nivelul zonei proiectului: cresterea temperaturii, modi-
ficarea regimului pluviometric, cresterea frecventei si intensitdtii fenomenelor extreme (furtuni, furtuni
de zapada, ploaie care ingheata, viscol). Analiza vulnerabilititii, bazatd pe analiza de senzitivitate si
evaluare a expunerii proiectului la schimbarile climatice, a relevat faptul ca factorii climatici (variabilele
climatice) care ar putea genera o vulnerabilitate ridicatd a proiectului in conditiile actuale si viitoare sunt:
temperaturile extreme, precipitatiile extreme, modificarea vitezei maxime a vantului, furtunile, ceata si
vizibilitatea redusa, respectiv incendiile de vegetatie.

Regimul termic 1n vestul Romaéniei este influentat de circulatia zonala, vestica, a maselor de aer -
care este si tipul dominant de circulatie al maselor de aer- , la care se adauga influente ale celorlalte tipuri
circulatorii. Temperaturile medii anuale scad cu altitudinea cu aproximativ 0.65°C/100m. Dispunerea alti-
tudinala uniforma a reliefului face ca temperaturile medii anuale sa fie intre 11.7°C si 12.0°C. Temperatu-
ra medie in luna influente ianuarie este pozitiva pe toata suprafata luata in considerare, cu valori cuprinse
intre 0.1° si 0.3°C. Luna cea mai calda a anului (iulie) atinge valori medii de 22.2°C pana la 22.4°C.

Precipitatiile atmosferice desemneaza toate produsele rezultate in urma proceselor de condensare
si cristalizare a vaporilor de apa din atmosfera, care cad din nori si ajung la suprafata solului sub diferite
forme de agregare. Cea mai mare parte a ariei considerate are un regim de precipitatii specific zonelor de
campie cu valori intre 630 si 650 mm.

In anotimpul rece precipitatiile sunt in general reduse cu valori intre 39 si 41 mm. Luna iulie aduce
precipitatii mai bogate care cad din nori convectivi, cu mare dezvoltare verticald. Pot avea si caracter
torential si sunt adesea insotite de descarcari electrice, intensificari ale vantului si, izolat, chiar i grindina.
Cantitatile de apa cazute in iulie variaza intre 67 si 69 mm. Repartitia precipitatiilor pe anotimpuri are o
relevantd deosebitd mai ales pentru agriculturd. Cel mai mult precipitatiile cad in anotimpul cald cu 33
% apoi primavara cu 25 %. larna precipitatiile sunt mai reduse cu doar 19 % din total. Variatia diurna
a nebulozitatii este influentatd de anotimpuri. larna, mai ales la inceputul zilei predomina norii de tip
stratiform. Vara datoritd convectiei sunt obisnuiti norii Cumulonimbus si diferite forme de Cumulus. In
24 de ore se constatd doua maxime ale nebulozitatii, una la primele ore ale diminetii iar alta dupd-amiaza.
Pentru zona de campie 1naltd este de remarcat ca din totalul cazurilor directia predominantd vantului a
fost nord-vestica si nordica. Viteza medie este de peste 2.4 m/s. Componentele estice sunt mai reduse
datorita conformatiei reliefului.

Numarul mediu anual de zile cu grindind este scdzut in zonele de depresionare si de campie,
variind intre 0,6 si 1 zile pe an. Numarul maxim anual de zile cu grindina este de 2-4 zile la cdmpie iar
perioada cu probabilitatea cea mai ridicata de producere a grindinei este cuprinsa in intervalul martie-sep-
tembrie. Cele mai multe zile cu grindind intr-o luna in zonele de cdmpie. Maximul lunar cu vijelii se
inregistreaza in iulie urmata de luna mai. Numarul mediu anual de cazuri cu vijelii a ajuns in perioada de
analiza 0,5 la campie. Numarul mediu anual de zile cu polei este relativ scazut in vestul Romaniei, avand
valori de sub o zi 1n sudul regiunii si de 2-3 zile in zona de campie deal. Numarul maxim anual de zile
cu polei este de 2-5 zile la cdmpie. Numarul de zile de iarna, cu temperatura maxima < 0°C nu sunt mai
multe de 8-9. Numarul de zile cu inghet, cu temperatura minima < 0°C, este, pentru zona localitatii Giroc,
in general 80. Numarul de zile cu nopti geroase, cu temperaturi minime < 10°C depaseste in medie 5 dar
nu trece de 8, valoare specifica zonei de campie din vestul Romaniei.

Efectele produse de vijelii depind de intensitatea acestora, cele mai frecvente sunt doborarile de
arbori si pagubele produse de acestia sau pagubele provocate constructiilor (doborarea acoperisurilor),
sau doborérea panourilor publicitare. In mod in general indirect, prin intermediul pagubelor de ordin ma-
terial pe care le produc, vijeliile pot provoca ranirea sau decesul oamenilor.

Fenomenele climatice de risc sunt §i ele parte integranta a elementelor meteorologice intalnite.

77



Brumele si ingheturile pot afecta plantatiile de pomi fructiferi, leguminoasele si cerealierele. O altd depu-

nere periculoasd o constituie poleiul. Acesta are repercusiuni negative pentru transportul rutier (aici inter- Vulnerabilita- | Factori climatici (situatia actuala) Factori climatici (situatia viitoare)
vine §i ghetusul), precum §i pentru telecomunicatii. Vijeliile sunt moderate ca aparitie, dar ele au efecte tea proiectului
negative asupra activitdtilor umane (transporturi, pomicultura, silviculturd). Vulnerabilitate mai scézuta Medie
o reprezintd aparitia fenomenului de grindinad. Aceasta poate provoca pagube mari cladirilor, culturilor
agricole si pomicole, autoturismelor. Ridicata
Pentru zona noastrd de interes, legat de evolutia in viitor a temperaturilor se pot trasa cateva
concluzii:
-0 incalzire de pana la 0.5°C in cursul lunii ianuarie si una, mult mai semnificativa, in cursul verii Medie
(~1.2°C).
Anotimpul din punct de vedere al evolutei cantitatilor de precipitatii situatia poate fi schematizata
astfel: Ridicata

- se proiecteazd un usor excedent vara in aproape toatd tara, ce poate atinge 40% in nord-estul si
vestul extrem, exceptie fiind sudul tarii, cu un usor deficit pana la 40% pe arii restranse in sud-est.

ol . . .. A . Medie
- toamna indica un excedent 1n est, sud si centru (pe arii restranse in sud-est atingdndu-se un pro-
cent de pana la 60%) si un deficit pand la 30% in vest. T
. - . N oA S . A s o Ridicata
- larna se semnaleaza, In general, deficit (Indeosebi in est si jumadtatea sudicad (cu pana la 40%
in est gi nord-est), exceptie facand vestul, nord-vestul si sud-estul care indicad un usor deficit (cu péana la
20%, pe arii restranse cu pana la 40%). Medie
Fenomenul de ,,arsitd” determina conditii de stres termic accentuat indeosebi in perioada de cres-
tere intensa a plantelor agricole si formare a elementelor de productie, respectiv in perioadele de inflori- Ridicati
re-fructificare
Local, 1n sudul tarii, fenomenul de ,,arsita” prezinta o intensitate ridicata (31-50 unitati de ,,arsi- Medie
ta”). In perioada 1981 — 2010, suprafata afectata de arsita se mareste, aparand cate un ,,pol” in centrul si
in vestul tarii. T
’ e . . . Ridicata
Legat de stresul provocat de precipitatiile reduse si temperaturile ridicate se poate vorbi si de zone
cu grad diferit de ariditate (ariditatea aratd gradul de uscéciune a climatului pentru o anumita locatie). Medic

Se poate remarca ca cea mai mare parte a de vest a judetului Timis se incadreaza la valori ale
indicelui de ariditate 0.5-0.65, adica, conform clasificarii UNESCO in categoria uscat semi-umed.

In conditiile schimbarii climatice, nu ne putem astepta ca tipuri noi de hazarduri sa isi faca
aparitia pe teritoriul Romaniei (de exemplu, uraganele), in schimb, hazardele deja existente isi vor
schimba caracteristicile date de frecventa si intensitatea fenomenelor de vreme si clima.

ridicata

Variabilele climatice relevante pentru proiect sunt:

1. Cresterea temperaturii aerului

2. Temperaturi extreme

3. Modificarea cantitatii medii de precipitatii
4. Precipitatii extreme

5. Modificarea vitezei vantului

6. Modificarea vitezei maxime a vantului
7. Umiditate

8. Radiatia solara

9. Furtuni

10. Inundatii

11. Ceata

12. Incendii

13. Inghet

Rezultatele analizei de vulnerabilitate sunt prezentate in acest tabel. S-a luat in considerare atat
vulnerabilitatea proiectului la situatia actuala (coloana a II-a) cét si vulnerabilitatea proiectului la situatia
viitoare (coloana a IlI-a). In coloana I se prezinti vulnerabilitatea viitoare a proiectului la modul general
de analizd — mod care reiese din analiza hartilor de riscuri.
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Risc asupra zonei analizate

Evaluarea riscului

. . Probabilitate Impact Risc
Categoria Vulnerabi- (P) P (PxT)
litate ()
= Afectarea zonelor agricole, afectarea
economiei locale .). . .
Precipitatii
(reducerea 5 5
precipitatii-
lor, cresterea = perturbarea traficului datoritd
frecven}e} st inundarii locale/acoperirii cu za-
Intensitai pada a soselelor. O
precipitatiilor
extreme, creste-
rea perioade- . 4 5
lor cu ceatd) = afectarea retelelor de utilitati
. - ale UAT-urilor (de exemplu:
Vulnfzrgbllltate intrarea sub presiune a retelei O O
*d ridicata de canalizare pluviald). 12
3 4
= intreruperea furnizarii de utilitati
(de exemplu alimentarea cu
energie electrica, apa potabila O
etc.).
3
= afectarea infrastructurii rutiere
5
Temperatu- * presiune crescutd asupra utilita-
ra (cresterea . .
VRS tilor (de exemplu alimentare cu
temperaturii, N . o
temperaturi apa si energie pentru racire). O O
extreme). 12
8 4 3
. = cresterea cerintelor de incalzire si O O
de racire. 8
Vulnerabilitate 4 2
ridicati » conditii improprii de lucru
pentru populatie in caz de
temperaturi extreme. O O
6
3 2
» reducerea vizibilitatii in zilele cu O O
temperaturi extreme ridicate. 12
3 4
= supraincilzirea echipamentelor elec-
trice si electronice.
O| O n
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Evaluarea riscului

Evenimente
extreme
(furtuni, furtunide
zapada, furtuni

de praf,ploaie
care

g.

ingheata, viscol).

Vulnerabilitate
ridicata

turi)

intreruperi/perturbari ale
operatiunilor din cadrul
aeroportului inclusiv
zboruri (valabil pentru
aeroporturile Timisoara si

. ] ] Probabilitate | Magnitu- Risc
Categoria Vulnerabili- Risc asupra projectului (11:) ¢ ld'ilne (Px
tate (M) M)
3 4
* incendii de vegetatie. O O
8
2 4
Viteza  vantului » doboratori de arbori
(modificarea vitezei O O 12
maxime a vantului).
o »
| Vulnerabilitat .
! Irlie(;?cz;ta‘i Wl . generarea de pagube materiale asu- O O
pra infrastructurii 12
3
= afectari ale structurii elementelor O
constructive ale infrastructurilor
civile si militare (inclusiv aeropor- 4

Caransebes) 5
* fIntreruperea accesului la transportul O O
la sol. 12
4 3
» Intreruperea furnizarii de utilitati. O O
16
4 4

Risc semnificativ

Risc ridicat
Risc moderat
Risc scazut

Risc nesemnificativ
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PREAMBLE

The “Research study for emergencies and environmental risks in the project area” was developed
within the project “Sustainable joint network for emergencies in Banat” RORS 283 funded by the INTER-
REG IPA Romania-Serbia cross-border cooperation program.

The project developed over a period of 30 months is implemented by the Carag-Severin County Council
in partnership with the “SEMENIC” Inspectorate for Emergency Situations of Caras-Severin County, Varset
City Hall and the Intercommunity Development Association for Emergencies Management — ADIVEST.

The objectives of the project are to improve the efficiency of emergency interventions in the project area,
represented by the counties of Caras-Severin, Timis in Romania and the South Banat District in Serbia.

The proposed project also started from the common need to be able to predict the risk situations. The
common risks determine the project authorities to jointly strengthen the prevention, the protection, the public
awareness and emergency response capacity.

The project implementation team consists of:

Partner 1 (Project leader): Carag-Severin County Council

1 BITEA Cristian - Project Manager

2 AFRASILOAIA BENGA Emilia - Financial Manager
3. GIRU Mariana — Technical Manager

4 UNGUREANU Adina - Investment Efficiency Expert
5 MICLOSINA Simona - Local Promoter

Partner 2: “SEMENIC” Inspectorate for Emergency Situations of Carag-Severin County

6. TILCA Ionel Petru — TIC (information and communication technology) Manager

7. BUZDUCEA Ovidiu Aurel/ TOCMELEA Magdalena Maria — Risk Control Manager
Partner 3: Virset City Hall

8. PUTNIK Marina — Risk Management System Manager

9. VARGA Ivana — Manager Assistant

Partner 4: Intercommunity Development Association for Emergencies Management — ADIVEST
10. BALASA Sergiu — Scientific Research and Development Manager

“Research study for emergencies and environmental risks in the project area” finally includes the fore-
cast of the main risk factors in the study area, a useful tool for institutions with an operational role in the man-
agement of emergency situations, local territorial administrative units and other local actors with responsibilities
in the field of emergency situations management in the project area.

Project Manager
Cristian BITEA
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CHAPTER I - INTRODUCTION

Background of research

The first assessments on the southwestern part of Romania appear in historical references. These include,
in addition to the description of the respective historical facts and the description of the places, information on
the population and customs, but also numerous climate data. Thus we find out about the drought of 1130 or of
abundant precipitations from 1156. About the drought of 1241 we find out from the description of Gheorghe Po-
povici, from the work Romanii Banateni (Romanians from Banat area), published in Lugoj in 1904. Anonymous
chronicles, referring to the history of the Banat regions which also makes references on floods, are those from
1504, 1538 and 1593 (after Stanciu, 2005).

The first work that describes in detail the places, the riches of Banat, which refers to its inhabitants but
also to some aspects of the climate, is Istoria Banatului Timisan (the History of Timis area Banat) by Francisco
Griselini. He wrote about these places on the occasion of his travels through the region in 1775. In his work
he also made assessments of the weather in the areas he passed through, noting that the road to Dognecea was
destroyed, ,,because the day before it had rained incessantly”.

Meteorological observations with the help of instruments began to be made in the southwest of the coun-
try since the last two decades of the eighteenth century, in Timisoara, so that after 1800 meteorological obser-
vations were made in Caransebes.

Numerous researches have been done on the climate characteristics of Banat and aspects of hydrology.

Dumitru Bacinschi, in 1960, makes a study about the torrential rains that fell in the southwest in Septem-
ber, and in 1970 L. Bacanu and V. Ghibedea presented a history of meteorological observations in Banat. In fact,
V. Ghibedea will also make assessments on the climate of Banat in studies published in 1973, 1976 and 1982.
A work that makes the correlation between the triggers of precipitation and the falling quantities is that of E.
Grigercsik, published in 1973. Extensive works involving discussions on phenomena that cover the territory of
Romania were written by N. Topor and C. Stoica in 1965, C. Doneaud, D. Bacinschi, N. Besleaga, E. Milea in
1972. V. Ghibedea and Lucia Bacanu made in 1982 a study on a wind specific to the south of Banat — the Cosava
Wind. 1. Stancescu and D. Damian also insisted on this aspect in 1976, when they analyzed the aero synoptic
conditions

in which this wind occurs. Gh. Mahara (1970) did research on the wind regime in the Crisurilor Plain.

Important meteorology studies were also carried out by the team from the Banat-Crisana Meteorological
Center, here we mention Stanciu Eugenia with important works on atmospheric precipitators and risk phenome-
na, some studies being carried out in cooperation with other meteorologists or hydrologists such as Balanescu
Dorina (1997), 1.V. Misa (1995), N. Todorescu and the undersigned. Recently, studies have appeared on the
analysis of severe weather cases managed with meteorological radar by the contribution of the undersigned,
Elza Hauer (2008) and A. Moisescu. These were presented either within the National Meteorological Adminis-
tration or within the team of meteorologists from the Timisoara Weather Forecast Service.

T. Morariu conducted research on some geomorphological aspects of the relief of Banat, which in 1946
published a study about the cenotes in Banat. Gh. Pop conducted geomorphological research on the lower co-
urse of the Mures in 1946. About the Danube Gorge the first geomorphological studies belong to Gr. Posea, N.
Popescu and M. Ielenicz in 1973. Extensive works on the relief units that include Banat were published by V.
Mihailescu in 1963, with reference to hill and plain parts, Gh. Mahara In 1974 on the paleo geographic evo-
lution of the plain or Gr. Posea, with a complex study on the Western Plain In 1995. Studies on smaller areas
were made by O. Herscovici, with a paper on the rocks of volcanic origin from Lucaret in 1976, M. Grigore
and . Ianos about the Semenic Mountains. V. Sencu and I. [anos also wrote about the mountain area (Dognecei
Mountains) in 1987.

The monographs of the counties in the southwestern part of Romania were, at the time when they were
published, a valuable source of information through the wide range of geographical aspects debated. Thus, V.
Ardelean and I. Zavoianu (1970) elaborated the volume dedicated to Timis County, so that Velcea Valeria, 1.
Velcea and O. Mandrut (1971) would dedicate a similar study to Arad County, followed in 1976 by the one on
Caras-Severin County, having V. Sencu and 1. Bacanaru as authors. An analysis of the relief of Timis County
was made by M. Bizerea in 1971.

The hydrology part is well represented by works both on surface and deep waters. A. Ungureanu has a se-
ries of studies on groundwater in the Timis and Lugoj Plain and on their physico-chemical classification in 1976,
1977, 1980 and 1985. N. Teodorescu, Harabagiu Carmen and Stanciu Eugenia have contributions on correlation
studies between precipitation and average runoff on Banat rivers (2000). N. Teodorescu, Hauer Elza and Nichita
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Cristian made studies on the floods in Banat in 2005 in scientific sessions in 2005 and 2006.

An important work on rivers is that of I. Ujvari In 1972: Geografia Apelor Romaniei (Geography of Ro-
manian Waters). O.D. Simut conducted research on the mineral waters in Banat in 1981 and 1986.

The pedology part is approached by C.D. Chirita in Pedologie Generala (General Pedology), published
in 1955. One of the most complete studies on the soils of Banat was made by Gh. Ianos, 1. Pusca and M. Goian
in 1997.

Research methods

The research methods are different, each adapted to the purpose pursued. Thus, in expressing and inter-
preting meteorological phenomena only in terms of data obtained from meteorological stations, we used tradi-
tional methods used in meteorology-climatology, even if the storage and processing of statistical data is done
using computers. Moreover, the data obtained from meteorological stations in the classical regime (wind speed
and direction or the amount of precipitation, for example) are obtained from an increasing number of automatic
meteorological stations, equipped with sensors.

One of the advantages of using automatic weather stations is to benefit from a software designed for the
management of meteorological data both for point applications and for large networks of automatic weather
stations. It is an effective tool for collecting and using the surface meteorological data, which come from inte-
lligent sensors of automatic meteorological stations, serving the needs of national meteorological services for
surface meteorological observations. It consists of a database and several standalone applications. The software
allows communication with the automatic weather station and also provides efficient configuration tools for
maintaining station networks. The system offers the solution of a meteorological data management that can be
developed from a single meteorological observation console to a system that covers the storage and data collec-
tion needs of an entire network of automatic meteorological stations.

In interpreting and explaining meteorological phenomena in their dynamics, the methods are different.
The classic in this situation is represented by maps (map drawing methods), images or drawings of conceptual
models (graphic methods). However, they have behind them recent technologies and a very vast and compli-
cated mathematical and physical apparatus.

Modern methods and means are used from the stage of forecasting dangerous meteorological phenome-
na. It starts from the analysis of synoptic maps from different centers

in Europe (METEOFRANCE, ECMWF, ARPEGE, GFS, etc.) of the baric field at ground level, the geo-
potential at 500 hPa and the relative humidity at 700 hPa (method of analysis) to synthesize and issue certain
reasoning - by the deductive method.

Observation data from around the world (from aircraft, satellites, weather stations) are considered initial
conditions for global models (ARPEGE, ECMWF) and they are integrated. Using all the equations of motion,
the equation of thermodynamics and certain approximations, the numerical outputs of the models are obtained.

The comparative method is often used in case analyzes, from the presentation of instability models or
synoptic maps to radar or satellite maps.

In recent decades, meteorological satellites have played an increasing role, exploring the entire planet in
24-hour on latitudes from west to east, taking photographs and quantitative measurements of the temperature
of continental, oceanic and ice surfaces, the distribution of water vapor, the temperature at the upper limit of
cloud systems, the radiative balance of the Earth-Atmosphere system, the evolution of cloud systems and cloud
types, the peculiarities of the general circulation of the atmosphere dependent on cloud systems, the distribution
of snow and ice layers.

Satellite images show the dynamics of meteorological phenomena in different spectral channels (visible,
infrared or water vapor). Data management that contributes to the surveillance of risk phenomena, in particular
floods and floods, is largely based on the functional facilities offered by Geographic Information Systems (GIS),
combined with satellite remote sensing data and hydrological models. These techniques offer the possibility of
collecting large volumes of information at local, regional or global scales, in real or quasi-real time, which can
contribute on the one hand to improve the accuracy of the prediction of dangerous phenomena and, on the other
hand, to the identification of the affected areas and to assess the impact on the environment, the economy and
the population. Currently, forecasting and warning services also benefit from techniques based on the use of
high-resolution image data HRV - the visible high-resolution channel.

CHAPTER II - THE NATURAL ENVIRONMENT

The geographical location and the natural setting of a region give it particularities that reflect on the me-
teorological and climatic characteristics. The geographical region over which the present study overlaps consists
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of a variety of landforms, in a relatively equal proportion and arranged altimetrically ascending from west to
east.

2.1. Location. The boundaries of the region

The region considered for this paper is located in the western and southwestern part of Romania.

Located in the southwestern part of Romania, Caras-Severin County borders on the northwest with Timis
County, on the northeast with Hunedoara County, on the east with Gorj County, on the southeast with Mehe-
dinti County, in the western part. with the Republic of Serbia and Montenegro, on a length of 70 km, and on
the southwest with the Danube river, on a length of 64 km. With an area of 8519.76 km? (3.6% of the national
territory), Carag-Severin county is the third largest county in the country, occupying 26.59% of the total area
of the West Region, of which it is part along with the counties of Timis, Arad and Hunedoara (according to the
Sustainable Development Strategy of Caras-Severin County 2015-2020).

Caras-Severin County falls between the following extreme points:

NORTH - Rusca Peak
45°40°10° North latitude
22°26°15% East longitude
EAST - Scarisoara Peak
45°25°10 North latitude
22°4330% East longitude
SOUTH - Caprior Hill
44°35°20 North latitude
29°9°10“ East longitude
WEST - lam locality
45°°10* North latitude
21°21°40*East longitude

Caras-Severin County comprises a number of 77 administrative-territorial units, of which 2 municipa-
lities, 6 cities and 69 communes. From a geographical point of view, Carag-Severin is a mountainous county
(65.4% of the area), but it also has large depression areas (15.5%), hills (10.8%) and plains (7.3%). The moun-
tainous area is represented by the Banat
Mountains, the Tarcu-Godeanu Mountains (with the Gugu peak, the highest in Banat - 2,291 m) and the Cerna
Mountains. The altitudes increase from west to east, the Tarcu-Godeanu Mountain comprising heights between
1600-2200 m, while the Semenic, Anina, Almaj, Dognecea, Locvei group has heights ranging between 600-
1400 m. Banatului Mountains, entirely within the county, appear bounded by low areas, which give them the
appearance of a unitary mountain block, with average altitudes between 600-800 m. Among them, a special area
is the Almaj Depression, guarded from all sides by not too high peaks. . To the west, the mountainous area is
flanked by a hilly relief: the hills of Oravita, Doclinului and Sacos-Zagujeni. The lowest relief stage is formed
by the Timis Plain with the subunits: Sipetului Plain, Moravitei Plain and Carasului Plain (according to the
Sustainable Development Strategy of Caras-Severin County 2015-2020).

To the east, the boundary consists of the western slope of the Tarcu-Godeanu, Cernei and Poiana Rusca
Mountains. In detail, the eastern boundary starts from the mouth of the river Cerna in the Danube and rises
upstream to the interfluve between the river Craiova and Olan, tributaries on the right of Cerna. From here it
climbs on Plaiul Géasca to Dobrii Peak (1828 m) in the Cerna Mountains. It then passes into the Godeanu Moun-
tains following the interfluve between Rece River and its tributaries on one side and the Ses River on the other,
over Olanele Peak (1989 m), Sincu Peak (1922 m) and Prislop Peak (1962 m) to Obarsia Hidegului, below the
Suculetul Peak (2042 m). In the Tarcului Mountains, the eastern boundary leaves the Tarcu Peak (2190 m) and
Cileanu (2190 m) on the left to follow the interfluve between Bistra Marului and Peceneaga, respectively, and
the tributaries on the left of Mare River; then it descends to the east of Bucova, passing over Netis Peak (2089
m), Petrii Peak (2192 m) and Petreanu Peak (1985 m), following the interfluve between the Bistra river and the
Zeicani river. From the Iron Gate of Transylvania (499 m), it goes up the Poiana Ruscd Mountains and follows
the interfluve between the Rusca river and its tributaries on the right side on one side, and the tributaries of Gal-
bena and Cerna on the other. To the north of Cioaca Strigoaniei (1217 m), to the Mures river, the eastern limit is
the Dobra river until their confluence.

2.2 Geological features

2.2.1 The landscape is characterized by a great diversity, with a complex morphology, with geological
structures closely related to the evolution in time and space of the western region of the country.

In the Precambrian, the mountainous area was part of a large geosyncline that is considered to have be-
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longed to the Ardennes geosyncline extended from the south of Great

Britain through Germany, over Romania to the Moldavian Platform. During the Precambrian orogeny, the
consolidation of the crystalline substratum takes place, so that during the Caledonian orogeny the folding and
metamorphosis of the crystalline schists belonging to the Locva Series take place (Posea et al., 1974).

The Hercynian era stretches from the end of the Devonian to the Cretaceous. Now the wrinkling and
metamorphosis of sediments and lava flows with the formation of crystalline schists belonging to the Lescovita
Series take place. The occurrence of horizontal fractures in the north-south direction in the crystalline formations
determined an accentuated mobility of some sectors. In such a sector, the Resita-Moldova Noua graben type
depression was formed.

In the Permian and carboniferous period, conglomerates, clays, coals, sandstones with intercalations of
coal clays that were wrinkled during the Hercynian orogeny were deposited over the crystalline shale.

The old chimerical movements from the Triassic-Jurassic have as an effect vertical displacements that
led to the re-deepening of the Resita-Moldova Noua geosyncline. It will again be invaded by water in liasic
transgression. Thus begins a new stage of sedimentation in which conglomerates and dolomitic limestones are
deposited, white and bituminous limestones that will be wrinkled by new chimeric movements. The foundation
of meso- and epimetamorphic crystalline schists appear up to date in the Hills of Lugoj, Oravita, Buzias. Above
this foundation are Upper Jurassic limestones and Cretaceous quartz sandstones.

After the Mesozoic, a sedimentation gap appears until the Miocene, when, favored by sinking movements,
new sedimentation cycles begin, starting from Aquitanian. These formations are found on very small areas in the
Ezeris Depression. Badenian deposits followed, transgressively placed over Miocene deposits. They consist of
breccias, conglomerates, gravels, marls, sands, limestones. The Sarmatian appears in the Oravita Hills but also
further north of them. The most widespread deposits are the Pannonian ones consisting of marls, marly clays,
sands, gravels discordantly placed on the crystalline schists, the Quaternary deposits being deposited above all
(Mutihac, Ionesi 1974).

The Carpathian era represents the interval in which the entire Carpathian chain was consolidated. The
laramic orogeny wrinkled and raised the Cretaceous formations and activated numerous fractures in the Banat
Mountains. Acid volcanic masses (banatites) have been replaced along fractures.

Numerous faults with a south-southeast-north-northwest direction affected the crystalline foundation and
favored the appearance of magmatites in the Oravita Hills (Mihailescu, 1966).

Laramic dystrophism determines the movement of the crystalline to the east, which will violate the
Paleo-Mesozoic deposits of the Resita-Moldova Noud area. At the contact of the crystalline formations with the
sedimentary-Mesozoic ones, mineralizations of copper, zinc, iron, molybdenum appear.

In the Eocene the intense processes of erosion in the Carpathians led to the leveling of the relief. This
leveling resulted in a smooth surface called the Carpathian pediplene (Posea et al., 1973). In the Banat Mountains
there are traces of this surface in the Semenic Mountains and in the Almaj Mountains at altitudes of 800-1400
m. From here it extends to the west and to the Locva Mountains at altitudes of 450-700 m.

In the Miocene, the Styrian movements reactivated some fault systems during which depressions formed.
Miocene sedimentary formations are slightly wrinkled and trapped in large folds locally affected by faults.
As a result of the average Styrian orogenic movements, the basin stage, with important diving and a general
sedimentation process, is installed. The beginning of the Sarmatian is characterized by Moldavian movements
that result in the isolation of the Pannonian Basin and the progressive sweetening of its waters.

The Attic movements in the middle Sarmatian led to the rise of the Banat massif'in some places. The north-
south tectonic lines, especially the Oravita-Moldova Noud dislocation, raised parts of the Banat Mountains.
Then there is a regression of the waters and the transformation of the region into a continental area, which lasts
until the beginning of the Pontian when a new lake phase determines the accumulation of sediments with a cross
structure.

The end of the Pontian is characterized by the Rhodanic movements that determined the withdrawal of
the waters and the accumulation towards the end of the Pliocene of a fluvio-lacustrine petrographic complex
and then fluvial with Piedmont character. From this moment, the modeling phase of the high glacial plain and
the low digression plain begins. The subsidence areas correspond to the large grabens of the foundation and
are characterized by the large thickness of the Quaternary deposits. The lifting movements in Dacian led to
the withdrawal of seawater. A new morphosculptural stage takes place, following which the Carpathian border
surface is born and the Gornovita area in the Banat Mountains.

Also in the Banat Hills, several altitudinal steps were highlighted, as a result of the withdrawal of the
waters of the Pannonian Lake.
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2.3. The relief. Geomorphological regioning.
The landscape has the role of layering most of the climatic elements by altitude, orientation of the peaks,
massiveness. Knowing the landscape is important in knowing the vulnerable areas in certain synoptic situations,
potentially triggering risk phenomena.

2.3.1. The mountainous units extend in the eastern and southern part of the region, between Mures to
the north and the Danube to the south.

The Tarcu-Godeanu Mountains are located in the west of the Southern Carpathians. Formed mainly of
crystalline schists, here are the highest altitudes of Banat: Gugu and Godeanu Peaks with altitudes of 2290 m,
Pietrii peak with 2190 m, Tarcu Peak with 2186 m. In the immediate vicinity of the latter peak is the weather
station of the same name. The alpine floor between 1800-2200 m is deforested and shaped by glacial corries and
glacial valleys, narrow peaks and lofty peaks.

The Tarcu Mountains are located in the northwestern part of the Southern Carpathians and stand out
through their geographical aspects as a separate group, as a whole, they form a region in the shape of a right
triangle whose hypotenuse is formed by the Hideg valley - Ses River — Raul Mare River, the catheti being
constituted by the valleys of Timis and Bistra. To the west, they are bordered by the Caransebes Depression, in
which the Banat plain penetrates along the Timis River. In fact, until recent geological times, here was a gulf of
the Pannonian Sea, which the rivers filled with mud, sand and gravel. The western limit of the Tarcu Mountains
is marked by unevenness of several hundred meters, along a line that unites the localities Rusca on Hideg, Fenes
on Riul Alb, Sadova Noua, Ilova, Virciorova, Borlova on Sebes, Dalciu and Var.

The landscape of the Tarcu Mountains can be compared to a vast amphitheater erected in the vicinity
of the Banat plain and made up, in general, of three steps. The highest consists of peaks over 800-2000 m high,
located in the southeast, towards Hideg, Ses River and Raul Mare River. It is characterized by smooth surfaces,
ridges bordered by glacial corries and by extensive alpine pastures. This stage includes the four high massifs
that make up the mountainous group of the Tarcu Mountains, namely the Tarcu, Bloju and Muntele Mic massifs.

In the middle step are the heights of 1100-1500 m, which make up an area that surrounds the previous one
to the west and north. The high Poiana Ridge, in the vicinity of Hideg, the Plesii Ridge, and on the northern side
of the mountains, Magura Marga and Magura Clopotivei can be distinguished. The lowest stage, with heights of
500-800 m, is in contact with the Caransebes Depression and reaches a width of only 2-3 km.

From a geological point of view, the Tarcu Mountains are made up of granite (Bloju, Petreanu and Mun-
tele Mic massifs) surrounded by crystalline schists and sedimentary rocks (sandstones, tuffs, conglomerates,
etc.), especially in their south-eastern part. Hard crystalline schists and gneisses make up Tarcu Peak and Prislop
Ridge, in general, the highest landscape consists of crystalline schists and granites.

The Godeanu Mountains occupy an almost rectangular area, oriented southwest-northeast, whose cen-
ter is Mount Scérisoara. The limits of the Godeanu Mountains, except for the one from the Cerna Mountains, are
highlighted by deep valleys, whose waters meander at over 1000 m below the mountain peaks.

In the northwestern part, the Godeanu Mountains are bordered by the two valleys with opposite di-
rections - the Hideg Valley and the Ses River Valley - which separate them from the Tarcu Mountains. To the
northeast, Lapusnicul Mare, between the confluence with the Ses River and the confluence with Paltina, flows
through a valley 900 m deep from the heights of Bordscu Mountain and separates the Godeanu Massif from the
Retezat Mountains. Next, the boundary of the Godeanu Mountains is marked by the Paltina Stream and one of
its tributaries on the right, the Curmatura Soarbele and the spring of Jiul Romanesc, originally called Soarbele,
and below the Scocul Mare. To the east of this limit lies a group of mountains with heights of about 2,000 m
(Stanuletii, lorgovanul, Albele and Dragsanul mountains), consisting mainly of limestone and connecting with
the Retezatului Mountains. In the southeastern part, the boundary of the Godeanu Mountains coincides with
the Cerna Valley, starting from the source (Cernigoara), from the deep ridge between Mount Paltina and Oslei
Ridge, to the confluence with Olanul Mare.

To the southwest, the boundary of the Godeanu Mountains is less obvious, as the heights gradually de-
crease towards the Cerna Mountains. However, the deep curvature (1633 m) between Mount Olanul and Dobrii
Peak (Dobrivir), at the source of the Ogasul Olanului and Hidegului valleys, entitles us to consider that these
valleys constitute the limit of the Godeanu Mountains to the Cerna Mountains.

Compared to the rectangular contour of the Godeanu Mountains, the main peak, oriented west-east, is
the diagonal of this polygon, the highest heights frequently exceed 2000 m and culminate in Gugu Peak (2290
m) and Piatra Scarisoarei (2244 m), Godeanu Peak (2230 m), all located in the west. In their extension to the
west, the relief decreases in height to 900-1 800 m. The Prislop Ridge connects the Godeanu and Tarcu moun-
tains. Characteristic for the Godeanu Mountains are the smooth surfaces - which replace the sharp peaks - and
the glacial circuses, generally not too big, arranged on either side of the main peak, or grouping on complexes
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at the mouths of the main and secondary valleys.

From a geological point of view, the Godeanu Mountains are made up of strongly metamorphosed
old rocks, covered here and there by a sedimentary cover (conglomerates and sandstones), during the Middle
and Upper Cretaceous these rocks overcame the less metamorphosed crystalline schists and their sedimentary
deposits (sandstones, limestone) in the form of a drifting nappe (Getic nappe). The main valleys (such as La-
pusnicul Mare and Cerna) deepened incessantly in the drifted (mounted) formations and removed in large parts
the hard rocks of the Getic nappe, bringing to light the older undisplaced formations. Most of the sedimentary
rocks (limestone, conglomerates, sandstones) laid between the Getic nappe and the local crystalline are found
in the peripheral regions of the Godeanu Mountains. The crystalline schists of the nappe, which occupy most of
the massif, by their hardness ensure the homogeneity of the landscape, the highest peaks correspond mainly to
the emergence of amphibolites (Gugu, Scarisoara, Galbena peaks, etc.) and gneisses, in one case the old sedi-
mentary deposits (conglomerates and hard purple sandstones) have been preserved in the area of the main peak,
namely in Mount Paltina. They were worn on the back of the strongly metamorphosed crystalline during the
formation and movement of the Getic nappe southwards.

The Poiana Rusca Mountains, located north of the Tarcului Mountains, are well delimited to the west
and south by the tectonic corridor of Timis and, respectively, of Bistra and to the north by that of Mures. The
mountains have three large sets of lithological formations. Predominant are the metamorphic formations distri-
buted in most of the massif. The crystalline peaks, generally flat and uniform, are oriented east-west and crossed
by valleys that also have a narrow appearance of gorges. The northern part of the massif corresponds to the less
metamorphosed crystalline rocks that form the Poiana Ruscai crystalline of Paleozoic age. South of the Ruschi-
ta-Tincova alignment, marked by numerous tectonic dislocations, intensely metamorphosed rocks belonging to
the Getic crystalline emerge. On limited areas, in the massif there are also magmatic formations in the form of
granodiorite bodies. To these, andesites, pyroclastites and andesitic volcanic agglomerates of Neogene age, Cre-
taceous andesitic ash and Cretaceous volcanic tuffs, are added. A lithological ensemble specific to the peripheral
areas and the Rusca Montana basin is the sedimentary formations composed of strongly consolidated rocks (Ju-
rassic limestones, sandstones, conglomerates and Cretaceous marls, Eocene red sandstones and conglomerates)

and weakly consolidated rocks (clays, marls and sandstones, sands and rocks of myopliocene age).

The great geomorphological variety, the morphographic and morphometric features highlights for our
area of interest several sectors of the Poiana Ruscai Mountains (N. Ilinca, Poiana Ruscai Mountains, 1994):

- the Pades-Rusca mountain sector with a set of peaks starting radially from the central axis of the re-
gion and the morphology and morphometry are grafted on the crystallin of the Getic nappe. The interfluves are
relatively smooth with low fragmentation but the relief energy is 300-400 m. The slope does not exceed 10° and
the current processes have little development. Deforestation on the slopes of the upper courses of some rivers
has determined the appearance of the primary forms of surface, torrential and accumulation erosion.

- the mountain sector of the eastern-eastern connection is located in the southern part of the massif and
is represented by peaks that advance radially between Rusca and Cerna, making the passage, over the Bistra
Corridor, towards the Retezat-Godeanu massif. The current modeling is present in the slopes and valleys where
the absence on limited surfaces of the forest vegetation allowed the appearance of torrential and superficial ero-
sion. The fragmentation is between 100 and 300 m and the slopes vary between 20 and 40°.

- the mountainous sector of the south-western connection represents the extension of the south-eastern
sector over the Ruscai Valley to the Pades-Brainul Mare corridor. It includes spur-like interfluves arranged per-
pendicularly to the Bistro Corridor, the Caransebes Depression and the Nadragului Valley. The fragmentation
density reaches 2.5 km/sqkm, the relief energy is 150-200 m and the slopes do not exceed 25-30°. The current
modeling of the relief is present on small areas of some deforested valleys and slopes or in the area of some
quarries, the accumulation forms belonging especially to the extramontane spaces except for some internal
depression basins (Rusca Montana). On small spaces there are also karst forms (sinkholes, lapies) Pestera and
Tincova localities.

The discontinuity character appears not only at the periphery of the mountain massif but also from the
interior to the periphery (Rusca Montana). The main valleys have a divergent territorial arrangement with in-
tramontane depressions and depression basins. These depressive forms alternate with narrow, gorge-like sectors.
Some are located at the contact with the crystalline with the sedimentary, others in full crystalline having very
high values of the relief density 3-4 km/sqkm and a vertical fragmentation of 300-400 m. The landscape of these
depression forms is characterized by modeling steps, dominated by interfluvial peaks.

Lateral erosion is predominant with linear erosion (Madeline Alex., L. Badea, M. Buza, Mihaela Dinu, C.
Drugescu, V. Sencu, Cernei Valley, Geography Study, 1981).

The Cernei Mountains, located south of the Tarcu Massif and bordered on the east and southeast by the
tectonic corridor of Cerna, are composed of crystalline and sedimentary rocks (limestone), with short and deep
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valleys with the appearance of gorges. The northern part of these mountains contains a number of better popula-
ted depression basins. The Cerna Mountains represent a continuation of the Godeanu Massif from the Olanului
Valley to the confluence of Cerna and Belareca, on a length of about 40 km. The landscape is composed of two
steps:

- the high stage where the origins of the valleys between Olanu and Bedina are located, formed by a
succession of heights between 1500 and 1700 m. The landscape is sculpted in crystalline and sedimentary sands-
tone-conglomerate formations as in the Godeanu Massif. The general appearance is of a ridge with a rounded
transverse profile but with an irregular longitudinal profile due to the succession of peaks and saddles located
at variable altitudes. The saddles, the steep slope from Cerna and the dominantly convex slopes show the same
accentuated deepening of the valleys. To the south of the Bedina origin, the main peak descends suddenly by
500 - 600 m, the edge passing to the lower level from the south of the Cerna Mountains.

- the lowered step of the Vlascu Massif or the step of the secondary peaks detached from the main peak,
presents locally different characters depending on the nature of the rocks. The peaks north of Bedina are longer,
higher, more uniform in appearance, with rounded convex slopes at the top and are formed mainly of crystalli-
ne schists. The southern ones are sculpted in sandy-conglomerate sedimentary, eruptive and limestone and are
shorter, lower but keeping their profile in steps. Characteristic of the secondary peaks in this sector is that in
the lower part it ends with limestone cliffs, in some places real inaccessible walls. Also, along these secondary
peaks the alignment of a rounded or smoothed part at a height close to those of Godeanu but showing a slight
descent to the south, can be observed. Of these, the levels of 1400-1450 m, 1250-1300 m and 1000-1100 m are
clearer. There are levels subject to accentuated fragmentation, whose remains are more difficult to connect on
the entire basin in order to draw a conclusion on their formation and evolution (Madeline Alex., L. Badea, M.
Buza, Mihaela Dinu, C. Drugescu, V. Sencu, Cernei Valley, Study of Geography, 1981).

The ridge on the left side of Cerna is less unitary than the one on the right, both in composition and distri-
bution and in fragmentation. Unlike the Godeanu Massif and the Cerna Mountains, the mountain branch on the
left side of the river has a lower altitude and theorographic structure does not allow it to detach some steps as a
result of previous leveling. The lithological variety especially the presence of Jurassic limestones and the lateral
fragmentation allow the individualization of several compartments. To the north of the Femea valley the relief
rises in a plateau located generally at 1200 m above which prominences rise (Inaltatu Mare Peak, 1301 m). The
portion represents the largest karst region limited to Cerna by a steep limestone of 400-600 m, descending from
a ridge pierced only in a few places by valleys (Tasna between Costegu Mare and Inaltatu Mare, Balta Cerbului
between Inaltatu Mare and Inaltatu Mic ). This portion has a very complicated karst morphology with fields of
limestone pavements, sinkholes, sinkhole valleys, dry valleys, blind valleys, dry steep riverbeds, gorges, uvalas,
karst fields, steep slopes and limestone gorges.

The sector between Cociu and Femea is the Cocoi massif with two peaks over 1100 m and further south
the Hurcu massif. Between Hurcu (1088 m) and Domogled the peak has between 1050 and 1150 m with the
exception of Suscu-1192 m and is pierced by several deep valleys, thus transformed into a succession of massifs
connected only by the saddles along the watershed further from Cerna, without representing the line of highest
heights, which remained inside the basin due to the regressive penetration of the confluences of Cerna rather
than those of Bahna. Between Jelarau and Ferigarilor Valley rises the Domogled Massif with the most imposing
ridge, perpendicular to the steep slope of Cerna.

The Great Steep Slope on the western side of the Mehedinti Mountains has heights ranging from 300 to
850 m and has many chaotic limestone tanks and towers, ridges, spurs and secondary steep slopes, countless
chimneys through which the debris from the limestone walls is directed. The Great Steep Slope is formed in the
direction of a major tectonic fault parallel to the Cerna River. If viewed from the right bank of the Cerna, it looks
like a real wall that is only partially pierced, from place to place, by precipice keys, short and narrow, with walls
over 50 m high, the only places where you can enter the mountain from the Cerna valley.

The decrease of the absolute heights in the lower basin does not lead to a decrease of the fragmentation.
In the southwestern part of the basin there are portions in which the values of fragmentation density and relief
energy are similar or even higher than in the upper basin, the consequence especially of the lithological vari-
ation with the extension of the calcarecous surfaces. The presence of limestone has led to the maintenance of
large slopes and an increased frequency of hard to reach or inaccessible steep slopes. In the whole lower basin,
the geological conditions and the predominance of vertical erosion did not allow the occurrence along Cerna of
some local widenings, except for the one from Baile Herculane-

Pecinisca, as it happens in the upper basin. The large slopes, the more accentuated fragmentation, the high
frequency of the steep slopes and in general the rougher forms of relief, with angular meetings of the slopes, re-
duce the degree of accessibility and the possibilities of circulation (Madeline Alex., L. Badea, M. Buza, Mihaela
Dinu, C. Drugescu, V. Sencu, Cernei Valley, Study of Geography, 1981).
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Figure 1: Geomorphological map of Banat (after lanos et al., 1997)

Occupying the southern and south-eastern part of Romania, the Banat Mountains have as subdivisions
the Semenic, Dogneca, Almaj, Anina and Locva Mountains. Well-individualized depressions, tectonically con-
ditioned, are those that, through the specific relief and a differentiated landscape, help to delimit the subordinate
groups.

The Semenic Mountains represent the highest area in the Banat Mountains, reaching 1445 m altitude in
Piatra Goznei Peak and 1445 m in Semenic Peak. Erosion has created several denudation levels here: Semenic,
Nergana and Tomnacica-Carja (Grigore, 1981). The Brebu-Garana depression, located between Neman and
Gozna, is the source of the most important river in Banat, the Timis river. The Alm&jului Mountains, located
between the Almajului Depression to the north and the Danube to the south, are made up of crystalline rocks
covered with limestone, sandstones, conglomerates, being oriented east-west and with a maximum altitude of
1224 m in Svinecea Mare Peak. The rivers that cross these mountains have dug deep valleys that look like gor-
ges, such as the Rudariei Gorges.

Developed as a ridge oriented from north-northeast to south-southwest, the Semenic Mountains, in appe-
arance, altitude and massiveness, is the most important subunit in the mountainous region of Banat, with high
interfluves with the appearance of wide bridges and very slightly undulating, preserving forms of relief with
a ruinous appearance (a few weakly contoured peaks and drowned in degraded rock blocks), generated by the
freezing-thawing processes, the action of snow and rain. The extensive forests, the effects of a climatic stratifi-
cation, the abundant hydrographic network, etc., meet similar characteristics to those of other much more proud
Carpathian massifs. Viewed from the height of the Tarcu Mountains, from the valleys of Timis and Birzava, or
from the eastern flank of the Anina Mountains, or from the peaks of Almdj, the Semenic Mountains appear as
a well individualized relief subunit, constituting the orographic node of the region, a true castle of the running
water flowing down to the peripheral areas. On three sides, these mountains are surrounded by depression sec-
tors and deep tectonic colors. In the western part, at the contact with the Anina Mountains, the Poneasca and
Birzava valleys print, to a lesser extent, a note of discontinuity and, more obviously, transition characters. The
appearance of mountain massif'is defined, in particular, by its peculiarity of horst type raised block, which domi-
nates the geographical unit of Banat, although the maximum height does not reach 1450 m. Whoever crosses the
Semenic Mountains region finds the asymmetry obviously in the north-south and west-east directions, effect of
some “tectonic shear”, which occurred on the relief. For example, in the north-south direction, the asymmetry is
marked by the unevenness that is between the northern compartment. below, Mount Nemanul, and the southern
part of the region, a higher base, Semenicul Inalt.

Corresponding to this geographical area, the Semenic Massif is marked by the 45° parallel, its flank being

96

between 45°00 ‘and 45°23’ north latitude and 21°58 ‘and 22°18’ east longitude, covering an area of approxi-
mately 1180 square kilometers, which represents about 0.5% of the country’s territory. In relation to the area
of Caras-Severin county (8,514 km?2), in which they are located, these mountains cover 11.8% of its area. In
the geographical area of Banat, the Semenic Mountains hold the record for height, but are surpassed in area by
the Almaj Mountains. Viewed in the general framework of the Carpathian chain, the Semenic Mountains are
located on the alignment of Tarcu, Godeanu and, partially of Cerna, belonging to the Southern Carpathians. To
the north, they correspond, in general, to the direction on which the Zarand Mountains are located, belonging
to the department of the Apuseni Mountains. From Caransebes to the Minis valley in the northeast-southwest
direction, the Semenic Massif extends over a length of about 34 km, and from west to east, between Cuptoare
and Sadova Veche localities, over a width of about 31 km .

The boundaries of the Semenic Mountains show on some sectors characters of spaces of interference and
transition to the neighboring regions, and on certain perimeters they are registered as actual demarcation lines.

The northern boundary separates them from the Ezeris - Brebu Depression, Sacosului Hills and Caran-
sebes Depression, generally corresponding to the contact between crystalline schists and sedimentary rocks,
along which the rivers sculpted, on a scalloped alignment, erosion basins, which shelter the localities of Apadia,
Delinesti , Ohabita, Rugi and others. This limit can be followed starting from Tilva Sirbului (476 m), about 2
km east of Soceni, then passes south of Piatra Straja hill (445 m), north of Paza hills (450 m), Fintinii (485 m),
Sovesna (584 m), Cucuiul Plesii (527 m), Piatra Alba (456 m), stopping about 3 km southwest of Caransebes in
the wide valley of Timis. The small but sufficiently well-marked unevenness of the relief alternates with smooth
passages, the border of the mountain heading in a northerly direction.

The paleogeographic evolution of the region highlights the fact that a series of major morphotectonic and
morphostructural compartments formed, since the Lower Paleozoic, the genetic nucleus of these mountains,
which was subsequently exposed to a complex and long evolution. At the end of the Hercynian orogeny, due to
the outflow of the mountain base, it was possible to model it by atmospheric agents, in the conditions of a hot
and humid climate. Subsequently, the Kimmeric orogeny produced, along a tectonic uplift axis, in the northe-
ast-southwest direction, another underwater exit of an island, which as a whole defined the mountain perimeter
of the Semenic. The alpine movements determined dislocation lines, overall and deep fractures, so that the
horst features of the mountains and the grabens of the valley sectors began to take shape from this stage. Later,
after the laramide movements, the region remained definitively uplifted, throughout the Neozoic, behaving like
a rigid block. The effects of the fracturing and sinking movements materialized through the appearance of the
Timis-Mehadica tectonic gulf, which continues to the east through the Bistra corridor, and in the south of the
Semenic Mountains through the Bozovici Depression. Alpine orogeny has accentuated some of the existing
dislocations (fractures), generated new ones, as well as compensatory movements.

Closely related to the processes of rock formation and tectonic activity is the genesis of mineral resour-
ces. They are located in the northern compartment, being made up of iron ores (Delinesti), colored metal ores
(Valiug) and quartz in the northern compartment of the region. In the southern part, towards the Almaj Depres-
sion, the mineral resources are represented by non-ferrous ores, an important place having the copper ones. The
processes and extensive transformations that led to the formation of the mountain massif began in ancient geolo-
gical times (the end of the Cambrian), when some of the oldest rocks in the area were formed (the metamorphic
crystalline). During several tectonic cycles (Baikalian, Hercynian, Alpine) from the depth of a geosyncline re-
sulted, stage by stage, anticline and syncline structures pierced simultaneously, or later, by eruptive rocks. Thus,
the component parts of the future mountain were raised, individualizing the main types of geological formations
and deposits (metamorphic, magmatic, sedimentary rocks, alluvium in riverbeds, etc.). In the composition of the
Semenic Mountains, intensely metamorphosed crystalline schists predominate, present from the highest peaks
to the deep corridors of the valleys Timis, Birzava, Poneasca, Nera, Slatina, Valea Mare, Teregova, to which are
added the sedimentary rocks represented by reef limestones, conglomerates, marls, clays, gravels, sands, as well
as igneous rocks, which appear in some perimeters within the radius of Semenic, Piatra Goznei, Piatra Nedeia
peaks, on Poneasca valley, at Slatina-Timis etc.

The geographical landscape of the Semenic Mountains is expressive and attractive due to the appearance
of the relief, being particularly accessible to trips regardless of the season. Without being spectacular it presents
natural monuments and unique sights for tourism. Even if the heights do not reach 1450 m, the region presents
itself as a mountain massif with an obvious asymmetry of the relief. Thus, in the northern sector, Mount Nema-
nul, is a lower area, which descends in long steps to the wide valley of Timis, as opposed to the higher southern
sector, Semenicul Inalt, where both the maximum heights and the most representative forms of mountain relief,
having an accentuated slope inclined towards the intramountain Garina-Brebu Nou Depression, beyond which,
further south, it gradually decreases by wide steps towards the Bozovici Depression. The asymmetry is obvious
also on the west-east direction, because in the direction of the tectonic corridor of Timis the mountain is made up
of flat interfluves, with some accentuated unevenness between them, and towards Birzava and Poneasca valleys
the relief steps are narrower, with lower altimetric amplitudes.
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The double and complex asymmetry reflects the well-defined consequences of the stages of the relief
genesis, the long correlations with the specific geological processes and formations in the area. Therefore, the
Semenic Mountains resulted as a unitary whole by assembling several tectonic and structural units delimited
and crossed by large dislocation lines. Flat or “field” - shaped interfluves occupy about 70% of the surface of the
Semenic Mountains and are associated with rounded, shorter and narrower interfluves. An expressive grouping
of the latter is found in the upper basin of Timis and along the valleys Birzava, Poneasca, Valea Mare, Gulet,
Slatina and others. Witnesses of erosion are common in both types of interfluves, which appear as pyramidal
peaks, intensely degraded due to variations in air temperature, frost and thaw, rain, snow and wind, at the foot
of which are small “stone fields”. It also marks the maximum altitudes of the relief, such as Piatra Gozna (1447
m), Semenic (1446 m), Piatra Nedeia (1437 m), along with small protrusions, sometimes the size of rock blocks
of a few cubic meters representing remnants of the former blunt peaks due to their extremely long wear exerted
by the mountain topoclimate. The peaks and piles of stones at their base, fused with the peat of the mountain
meadows, located on the highest surfaces of the Semenic, imprint on the landscape, on hot summer days, images
similar to the exoticism of the plateaus in the semi-arid climate. On the stretch of the upper mountain platform,
the saddles are outlined barely noticeable due to the small altimetric differences that characterize them. Along
with these, the nivation depressions complete the overall aspect of the slightly undulating relief, having on its
surface sectors covered by forest.

From the Semenic peak, a beautiful perspective opens in the direction of the Garina-Brebu Nou Depres-
sion, where the tourist resort “Trei Ape” is located. From the top of Piatra Goznei, the view can include, from
afar, the images of the landscapes towards Valiug, Resita, Carasului gorges, and from the Piatra Nedeia peak one
can admire a wide perspective towards the upper basin of the Nergana valley. The presence of the relief with ste-
ep slopes is specific to some alignments from the periphery of the Semenic Mountains. An example in this sense
is the main unevenness created by the deep corridor of the Birzava valley, with altimetric values between 450
and 650 m, dominating the lower region of the Anina Mountains. The general or local inclinations in a constant
direction of some of the interfluvial perimeters in the western sector of the Semenic Mountains are a consequen-
ce of the position of the successions of geological formations corresponding to specific structures (monoclinic,
wide anticline and syncline folds). Such a development of the interfluvial relief also determined the direction of
flow of some of the rivers in the region, the symmetry or asymmetry of the valleys in their transversal profile,
etc. The position of the rock layers, conditioned by the type of geological structures, also influenced the appea-
rance of some peaks (Semenic, Piatra Goznei and, less, Piatra Nedeia, Zabal hill, etc.), which at their origin are
ridges. The peculiarities imprinted on the relief due to the type of rock are materialized by relatively specific
shapes expressed by erosion witnesses, petrographic steep slopes, gorges sectors, and surface karst forms. The
latter are grouped on a small area, in the southwestern extremity, being modeled in two categories of limestone
rocks. On the Jurassic limestone strip, crossed transversely by the Poneasca and Minis rivers, there is a limited
range of calcareous and karstic relief forms. In the limestones with lamellibranch shells (mollusks) and corals,
the rivers Minis and Poneasca, as well as some of their tributaries, have created small sectors of gorges, in the
slopes of which little evolved caves open. The karst relief itself consists of small fields of limestone pavement
and sinkholes. On the marble limestones, present on very small areas, small petrographic steep slopes and roun-
ded erosion witnesses were formed.

In the overall landscape of the Semenic Mountains, a note of originality is imprinted by the Garina-Brebu
Nou Depression, located at the contact between Mount Nemanul and Semenicul Inalt. The well-defined de-
pression space is made up of two differentiated compartments, especially through their detailed features. In the
western one the locality of Garina is located, and in the eastern one, the settlement of Brebu Nou. The depression
was modeled in metamorphic crystalline rocks, such as mica rocks, paragnais and quartzites. To the south, the
Dosul Sernenicului ridge, which descends on steep slopes, obviously marks the limit of the depression space.
The average height of the lowest sector of the depression is between 800 and 850 m, being marked by the bed
of the Timis valley, which in this place is called the Gradijte brook. From the axis of this river to the surroun-
ding frame, the heights increase gradually, in some places more steeply, marking the backs of flat ridges that
unfold at maximum altitudes of 1000-1100 m. A ridge located approximately centrally, running from northwest
to southeast, separates the two compartments of the depression, decreasing altimetrically from about 1050 m to
950 m. At the same time, it constitues the inland watershed for a series of tributaries of the Timis River in the
Garina-Brebu Nou sector, most of which are torrents and gullies that carry large quantities of disintegrated rock.
The anthropic action, manifested predominantly by the effects of deforestation or road openings, allowed the
installation of degradation processes of interfluvial surfaces, slopes, river terraces, etc.

Taken as a whole, the relief of the Semenic Mountains includes three distinct compartments: the central
compartment, with general axial development north-south, constituting the highest and most representative
mountain step, with the oldest relief in theregion, which includes Semenicul Inalt, Mount Nemanul and The
Garina-Brebu Nou depression, then the marginal compartment, which reflects certain differentiations on se-
veral sectors (central-eastern, southern, marginal-western, northern), expressing in the geographical landscape

98

connecting features and gradual passage to the specific relief of the depression areas at the border Semenic
Mountains and the depression compartment, which occupies a peripheral position, further emphasizing the
asymmetrical overall appearance of the relief (Semenic Mountains, M. Grigore 1990).

The presence in the alpine hollow of slopes with different degrees of inclination, smooth and balanced
slopes, and the exposure in the northern part of the terrain create optimal conditions for arranging the ski slopes
for all categories of skiers.

The existence of viewpoints that offer panoramic pictures of great spectacle, along with easy accessibility
from all sides, raises the value of the tourist potential of the relief of this massif.

The Almajului Mountains accompany the Danube Gorge. They are dominated by the Svinecea ridge, with
the Svinecea Mare peak (1,226 m) and have beveled and highly branched ridge forms, equivalent to clear levels
of erosion. On the river side they are particularly fragmented, giving rise to some wild keys: Putnei, Sirinei.

The Aninei Mountains have a crystalline foundation covered by a thick layer of sedimentary deposits
(Jurassic and Cretaceous limestones, sandstones, conglomerates). This lithological constitution determined the
appearance of a varied karst relief both surface and depth with karst plateaus, sinkholes (Carasova Iabalcea
Bradet Anina), karst fields, limestone pavement, gorges (Caras, Nera, Minis), underground courses and caves
(Comarnic), many of them included in reservations and constituting points of tourist attraction. To the northwest
and north in the Anina Mountains appear sandstones and conglomerates that make up the Bucitul hill (622 m)
and its branches. To the south of the Minis valley the peaks are less numerous but here are the highest peaks
in the Anina Mountains. The maximum altitude of these mountains is 1160 m at the top of Leordis. Due to the
differential erosion exerted on rocks with different hardnesses as well as tectonics, local depressions were born
in Prolaz, Carasova, Lisava, Ciudanovita and in the Minisului valley. The rocky steep slopes, the almost verti-
cal walls accompanied by trains of rubble resulting from active disaggregations are characteristic of the Anina
Mountains. Although the altitudes are low, due to the accentuated tectonization, the fragmentation and the high
relief energy, the Anina Mountains are sparsely populated and covered by forests.

The Locvei Mountains, also with low altitudes, only 635 m in Corhanu Mare Peak, are delimited to the
north and west by the Nera and to the south by the Danube. They have a varied lithology, with crystalline schists
of the Getic nappe, oriented east-west in the western part (from which emerge a series of branches that descend
to the Danube gorge, to the bay of terraced plains from Pojejena-Moldova Noua) and with limestone and karst
plateaus on which a specific relief developed in the east (uvala, sinkholes and fields of limestone pavement
specific to the Mesozoic calcareous regions - continuation of the Resita-Moldova Noua sedimentary zone). The
separation of the two parts is made by a tectonic discontinuity where banatitic type magmas, scars and corneal
rocks appear, with occurrences of metallic polysulphides.

The Dognecei mountains are low mountains (Culmea Mare - 617 m) and well forested, delimited to the
north by the Pogénis valley and to the south by the Caras valley. To the west, they are bordered by the Piedmont
hills of Doclin and the Ezeris and Lupac depressions extend to the east. A narrow strip of Mesozoic limestone
separates two crystalline peaks oriented north-south. The cracks in the foundation favored the intrusion of rocks
such as granodiorites or metasomatized the surrounding rocks with metallic elements such as polysulphides.
The relief energy and the accentuated fragmentation kept the massif well forested. They are well populated and
are crossed by Barzava and the Caras River.

The hilly units are well individualized geomorphological units located south of Mures, on the outskirts
of the mountainous area. They have altitudes ranging between 200 and 400 m and are made up of sedimentary
rocks - clays, marls, sands and gravels. Near the Locva Mountains, the Piedmont hills are missing, the passage
being made directly to the plain.

The Pogénis hills represent the continuation of the Arinis Mountains to the east and to the south, having
the appearance of wide plateaus with altitudes reaching 250 m, slightly fragmented by the hydrographic ne-
twork. To the east of the Dognecei Mountains are the Doclin Hills, flanked to the south by the Caras River and
the Varset Ridge. They have a rather flat plateau aspect and include the Buzias Hills, the Sacosului - Zagujeni
Hills, the Tyrol (Dognecei) Hills, the Ezerig Plateau and the Brebu Depression (Ielenicz, 1996). They are borde-
red on the north and east by Timis and on the south by Poganis. They have altitudes of up to 300 m, a non-unitary
geology and a relatively varied lithology. Due to the non-unitary geological structure and the genetic types of
valleys, it is assumed that these hills do not have the same origins as the rest of the Piedmont formations in Ba-
nat. During the periods submerged over the submerged crystalline foundation, thick, fluvio-lacustrine sediments
weredeposited. They are mostly deforested, well populated and therefore exposed to strong erosion phenomena.

The hills of Oravita are located in the continuation of the Anina Mountains in the west, to the north and
west being bordered by Caras and to the south by Nera, the transition to the plain being smooth. They consist of
Pannonian and crystalline rocks on which a relief of short peaks is grafted, generally oriented east-west. To the
west they pass quickly to the high plain area.

The plain units occupy a relatively small area. They have altitudes that vary between 75 m, at the exit
of Timis from the country, up to 200 m under the Poganis Hills. G. Posea (1995) delimits four major types of
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plains, namely: a plain created by the alluvium and oscillations of Mures in the north, a low plain, of Timis and
Bega, a gulf plain, that of Lugoj and a Piedmont glacis plain below the hills of Dognecea. In the opinion of the
quoted author, the gradual withdrawal of the Pannonian Sea, in close connection with the uplift of the hills and
mountains in the immediate vicinity, but also the subsidence, determined the flooring of the Banat Plain in a high
part, under hills and a low one with low slope and diverging rivers.

The High Plain unfolds at the foot of the eastern hills, it is discontinuous and has a relief energy of 11-20
m. It consists of alluvial-proluvial deposits of Villafranchian-Quaternary age. The low plain is of Holocene age
with large areas of digression, with the appearance of a very large meadow.

The Béarzava Plain is located to the east of the Timis Plain, entering like a fan under the Dogneca Hills. It
is covered by red clays and loess and is considered a plain of glacis, poorly terraced. The 198 m eruptive Sumiga
hillock rises over 60 m over the surrounding plain where it imposed a circular glacis (Posea, 1997). It has as
subdivisions the plains of Clopodia-Semlac, Maureni-Gataia, Tormacului and Buziasului - Nitchidorf.

The Timis plain unfolds on the lower courses of Bega and Timis and has a pronounced subsidence charac-
ter. The low slope causes low drainage speeds. In the past, swamps, salt marshes, meandering arms and deserted
courses were common in this territory. Some of them still persist today, although land improvement works have
been carried out since the 18th century. The river beds and canals give a longitudinal uniformity to the spaces
between them.

The Carasului Plain or Oravita Plain is located west of the erosion Piedmont of Oravita. Pedologically,
the Oravita Plain is similar to the Gataia High Plain area. To the east, the plain descends through a system of
terraces, then the interfluves widen a lot and slope to the west.

The plain of Lugoj represents a bay through which Timis and Bega extend to the east. G. Posea distingu-
ishes here two low plains and three plains of terraces and glaciers. The general inclination is from east to west,
downstream of Lugoj the two rivers are very close, practically joining their major riverbeds (Posea, 1997).

Depressions and corridors

The Carag Depression is located between the Dogneca Mountains in the northwest and the Oravita Hills
in the east and south. Its relief has the appearance of a plain of terraces that descends in steps to the meadow of
the Caras river, a river that crosses the depression from northeast to southwest.

The Almajului depression, or Bozovici, is formed by a local subsidence-type sinking and filled with Mi-
ocene sediments (Posea, Girbacea, 1961). The erosion Piedmont from the north (Bozovici) and a succession of
terraces to the south imprint a slightly prominent hilly relief. The large extent of agricultural crops and orchards
are due to the mild climate with southern influences. The tectonic origin is tectonic, arising from the negative
movements of the Badenians and later filled with various Neogene deposits, with thicknesses of 500-600 m. In
the middle of the depression, the river Nera created a wide meadow in which it meandered sharply, often chan-
ging its course to floods.

The contact of the hills with the depression is made suddenly, by means of fast and short porches. On
the left side of Nera the relief is layered in 7 terraces, which gives the depression a pronounced asymmetrical
character.

The Timis-Cerna-Mehadica corridor is a long graben with gorges and gorges, with a hilly erosive-struc-
tural relief, has a north-south orientation and was born by tectonic diving. It appeared in the Miocene and was
later filled with deluvio-proluvial sediments. It includes two depressions, one located on Timis (Caransebes)
and another on Cerna (Mehadia) connected by the Domasnea pass. The rivers deepened, leaving more obvious
terraces in the eastern part. Terraces located at altitudes of 400-500 m were included in the Teregova level, of
upper Villafranchian age. Upon contact with the mountain, the soil formation cover becomes thinner, the soils
being less evolved or superficial.

The Danube Gorge starts at Baziag and runs for a length of 130 km to Gura Vaii. It has several sectors of
narrowing and widening of the valley and has variable depths. The most spectacular sector is the one between
Pescari and Ogradena where the river crosses Jurassic and Cretaceous limestones, with steep walls that give the
valleys the appearance of gorges. The construction of the dam for the Iron Gates hydroelectric power plant led
to the formation of an accumulation lake that led to the deepening of the water and its covering of some rocks
that disturbed the river traffic.

The longest and most spectacular gorge in Europe is the Danube, and the most beautiful sector of this
gorge is the Danube Depressions/Cazanele Dunarii (The Large Depressions are 3.8 km long and the Small
Depressions are 3.6 km long), marking the tourist region of the Banat Mountains as one of the most important
tourist objectives. The Danube Gorge is one of the longest and most spectacular cross valleys in Europe and the
largest in the Carpathians. The limestones that generated unique landscapes, the narrowing sectors (Pescari, Ali-
beg, Cazanele Mari and Cazanele Mici) are elements of great tourist value. The major natural element, polarized
by the great tourist attraction is the entire relief of the gorge: with ruinous relief, steep slopes, sectors with small
depression basins intensely humanized, alternating with narrowing sectors, which are called ,,gorges”.
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The waters

The underground waters

The formation of groundwater is determined by a number of factors such as the geological constitution,
the relief conditions, the density of the hydrographic network, the climatic peculiarities, the soil cover, etc.
The first watertable plays a very important role in the evolution of soils, the execution and exploitation of
hydro-amelioration, in the water supply of the common communities, of the plants, etc. Groundwater is of two
categories: free and deep. Depending on the morpholithology, there are several hydrogeological regions (accor-
ding to Ianos et al., 1997), each with several subunits:
- the mountain hydrogeological region, with the section of the crystalline schists and that of the intramontane
sedimentary corridors. The groundwater levels are generally found at high depths in the crystalline area and at
shallower depths in the sedimentary area, with average flows of about 3 m/s. The mountainous area is charac-
terized by accentuated massiveness, rugged relief and high relief energy, abundant rainfall, a great variety of
lithology with compact and waterproof dresses. As a result of tectonic evolution and external denudation fac-
tors, the hard rocks have been faulted, disaggregated and partially altered and heavily eroded. The rock cover
therefore shows interruptions and gaps through which meteoric water infiltrates and circulates and then appears
up to date in the form of springs. In the massifs made up of crystalline schists (Semenic, Godeanu, Tarcu), the
infiltrations of meteoric water are restricted by the systolic planes. Water accumulation and runoff is influenced
by tectonized areas where faults are penetrating paths and hard rocks - non-bearing beds (water-repellent). Due
to the large thickness of the covering non-water-bearing horizons (aquiperm), located at the base of the slopes,
from the rubble trains or from the premontane areas made up of classified lithological formations and their
extremely high permeability (hydraulic conductivity exceeding 200 mm/h) o part of the accumulated water is
diffused in the deluge materials, a situation in which the springs have a very low flow frequency (less than 0.1
1/s). The exception is the area of the Godeanu Mountains where the outflows of the groundwater level can reach
2 1/s. The high thickness and the accentuated permeability of the unbearable horizons and the increased declivity
of the lands from the mountainous area favor the fast removal of some important rainwater provided so that
in the soils there is no excess of groundwater or meteoric water. In the areas of intersection of the orographic
surface with the aquifer horizons, the springs that radiate a pronounced excess of humidity appear up to date;
- the hydrogeological region corresponding to the Piedmonts includes aquifers poorly supplied with water with
flow rates at springs of 0.09 I/s. The depth at which they are found varies between 5-10-20 m. The first level is
found at depths of up to 10 m. As a consequence, the aquifer levels in this area have the possibility to feed the
rivers only on very small sectors and do not influence soil profile. As a consequence, streams that have their
springs in the Piedmont area have decreased flows or can dry out in drier periods. Most of the water-bearing
formations in the hilly area are of Pliocene age. The aquifers located in the sands of these formations are poorly
fed with water due to the relief of the relief, which does not allow the formation of a rich and continuous layer
of water but also the presence in the upper part of unbearable levels consisting of fine or compacted sediments,
with low hydraulic conductivity, with limited possibilities for vertical or horizontal transport of infiltrated water.
Due to this, temporary pedophreatic accumulations can form above these levels, which also intervene in the
processes of pedogenesis (pseudo gleization) or in the geomorphological processes (favors landslides). The situ-
ation is common in the area of the Dognecea Piedmonts. In the Piedmont areas that border the intramontane gulf
type depressions (Timis, Cerna, Oravita, Amajului area), the groundwater levels are also found at great depths.
The permeability of the deposits formed by sands and gravels, the increased fragmentation and their reduced
extension did not favor the quartering of large quantities of water. The intercalation of non-bearing aquitard
levels favors the appearance of temporary pedophreatic levels of stagnant-pseudo-aquifer type that contribute to
the intensification of the stagnant hydromorphism in the soils evolved on these lands;
- the hydrogeological region of the plains, characterized by the individualization of two stages, that of the high
plains and that of the low plains, presents the most important water reserves. Most of the high plains in our area
of interest were formed by alternating sands,gravels and clays, materials transported and deposited in the large
manure cones of the rivers that transited the area. The aquifers belonging to the high plain are found at depths
of 5-10 m, but the clay intercalations in the constitution of the plains print discontinuities in the extension of the
carrier horizons and the phreatic waters have a lenticular character. The reduced slope and the existence of aqu-
itard horizons make the circulation of these waters very slow, the aeration faulty, situation which will determine
their loading with toxic elements (for example nitrates). The aquifers belonging to the low plain are confined to
the level of the blue sands at depths of 1-3-6 m. In the Oravita plain, the vertical infiltrations are diminished due
to the reduced conductivity of the clay deposits from the groundwater roof. Thus, stagnant-pseudo-aquifer hori-
zons are formed that amplify the hydromorphism processes in the soils in this area. The waters are bicarbonate
and the mineralization (calcium and sodium carbonates) increases to the west, as does the hardness.
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Hydrographic network

The main rivers of Banat are Timis, Barzava, Carag, Moravita, Nera, Cerna and the Danube.

Timis River - the richest water resource in the Banat Hydrographic Area drains a basin area of over
5677 km2. Its length is 234.74 km. It springs from under the Semenic peak and the first sector is known as the
Semenic stream. The upper course of the Timis River is located along the Caransebes-Mehadia intramountain
depression corridor and in this section it is the main collector of an important number of rivers that drain both
the Tarcu - Godeanu Mountains and the Semenic and Poiana Ruscéi. From the depression corridor of Bistra
it receives the river Bistra, collector of waters from the north-western slope of the Tarcu Mountains and from
the southern one of the Poiana Ruscai Mountains. The Timis River downstream of the Trei Ape accumulation
(located in the spring area) on a northwest-southeast direction digs a narrow and deep valley in the crystalline
schists of the Semenic Mountains, its course having a torrential character with large runoff slopes (20-25 m/km).
Near Teregova, it changes its direction of flow to the north, cutting a short sector of gorges upstream of Armenis
where it receives the waters of Hideg (Raul Rece/Cold River), which has its sources in Tarcu-Godeanu.

Downstream, the Timis riverbed begins to widen, crossing the Caransebes depression corridor, after whi-
ch it enters the Banat plain and changes its direction of flow to the east. At the entrance to the Caransebes De-
pression it has an average liquid flow of 35 m?/s.

The Timis River ensures the water supply of the Caransebes and Lugoj municipalities and through the
Timis-Bega canal (Costei Hydrotechnical Node) it supplements the Bega River with the flow to meet the water
demand in the Timigoara municipality.

The water quality is monitored in 6 control sections which are: Sadova, Potoc downstream confluence,
Lugoj, Timisana, Sag and Graniceri upstream confluence.
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Figure 2: Hydrographic network map (adapted from www.adrvest.ro).

Moravita comes from the Tirolului Hills; it is a small, low-flow river that sometimes dries up in the sum-
mer months. Its main tributaries, Clopodia and Semnita, are only on the left side and also have a semi-permanent
drainage regime.

Cerna springs from the Godeanu Mountains and channels its course on the tectonic corridor of the same
name. Lithology has created landscapes with gorges, springs of thermal

and mineral waters that give a picturesque aspect of the valley. The Cerna River starts from the confluence
of the Izbuc that appears from under the Ciuceava Chicerii with the waters of the Cernisoara whose springs are 9
km upstream on the Paltina Peak at 2070 m altitude. Inscribed in an elongated basin, the hydrographic network
in the Cerna basin has a pentate-dendritic appearance. The basin has an asymmetrical shape with the left slope
narrower than the right one. The analysis of the longitudinal profile reveals high values of the river slope, on
average of 24 %o. The average slope of the basin is large, of 380 m/km, which explains the low sinuosity coeffi-
cient of the main course as well as the maintenance of confluence angles of almost 90°.

Bistra springs from the lake with the same name at an altitude of 1900 m. Near Otelul Rosu it joins Bistra
Marului, its main tributary.

The Danube is the southern border of Banat, and is Romania’s border with Serbia. In this part it has a
spectacular route completed by the accumulation lake upstream of the Iron Gates.
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The lakes

Natural lakes are small. In the mountain area glacial lakes are found in the Tarcu Mountains. They are
small in area and during the summer they considerably reduce their area. Also in the mountainous area, but at
lower altitudes and related to the limestone rocks, we have the Devil’s Lake from Cheile Nerei. Those in the
plain area are shallow and relatively small. These are meandering lakes or lakes that have appeared in the plains.

Anthropic lakes are more numerous and have different destinations. Thus, for the production of electri-
city, for regularization or water supply of some localities, Valiug and Secu lakes on Barzava, Trei Ape on Timis,
Poiana Marului on Bistra, Iron Gates on the Danube, Cerna on the river of the same name, were arranged. In the
plain area we also find lakes that arose in the excavations for brick kilns, ponds for fish.

Vegetation

Due to the climatic elements specific to the southwestern part of the country but also to the vertical floo-
ring, in Banat there is a varied and complex vegetation. A factor that cannot be neglected in the current aspect of
the vegetation is the obvious human activity, especially in the plain area, although it has not remained unchan-
ged in the other regions either.

The alpine floor has a rather low weight, being found especially in the Tarcu-Godeanu and Cerna Moun-
tains.

Specific to the alpine floor are the secondary meadows and dwarf bushes adapted to low temperatures
and strong winds. We find dwarf willow (Salix reticulata), dwarf birch (Betula nana), mountain cranberry (Vac-
cinium vitis-idaea), white dryad (Dryas octopetala), stemless gentian (Gentiana kochiana), pink (Dianthus
spiculifolius), Edelweiss (Leontontum alpinum), bent grass (Agrostis rupestris), bellflower (Campanula alpina),
sheep fescue (Festuca ovina), alpine sedge (Carex curvula), highland rush (Juncus trifidus), alpine azalea (Loi-
seleuria procubens), mountain carnation (Dianthus compactus).

The subalpine floor is made up of a sub-floor of rarities and one of dwarf shrubs. Its characteristics are
juniper bushes (Pinus mugo) and dwarf juniper (Juniperus sibirica), common juniper (Juniperus communis),
rhododendron (Rhododendron kotschyi), blueberry (Vaccinium myrtillus) etc. As herbs we mention red fescue
(Festuca rubara), greater wood rush (Luzula sylvatica), bunch grass (Calamagrostis arundinacea) etc. In the
mountainous part of the south of the county, there are terothermophilous shrubs with lilac (Syringa vulgaris),
mana ash (Fraxinus ornus), smoke bush (Cotynus cogygria), etc. Scattered or in clumps, there are thermophilic
trees such as Turkish hazel (Corylus colurna), Banat black pine (Pinus nigra spp banatica), walnut (Juglans
regia). Xerothermophilous shrubs have a protective role in preventing and reducing erosion, especially on the
southern slopes of the Locva and Almaj Mountains.

Below one can find the coniferous floor dominated by spruces (Picea abies). There are also fir (Abies
alba), sycamore (Acer pseudoplatanus), birch (Betula pendula), elm (Ulmus glabra) and beech (Fagus sylvati-
ca). The grass layer is less developed, as well as that of blueberry bushes (Vaccinium myrtillus), Orthilia secun-
da, wood sorrel (oxalis acetosella).

Fir forests do not form a compact area. Pure fir trees forests are still to be found in the Banat Mountains
area. In addition, there are associations with beech, maple and elm. From the bushes we find the hazelnut
(Corylus avellana), the raspberry (Rubus idaeus), along with ferns and mosses.

Beech and beech forests mixed with fir forests are composed of beech (Fagus sylvatica), common ash
(Fraxinus excelsior), oak (Quercus spp.), Hornbeam (Carpinus betulus), birch (Betula nana) with intercala-
tions of fir trees. In a small proportion we find spruce and hornbeam but also birch or oak. The shrub layer is
poorly represented by hazelnut (Corylus avellana), elderberry (Sambucus nigra), raspberry. Among the herbs
we mention fescue, red robin (Geranium robertianum), white wood-rush (Luzula luzuloides), yellow archangel
(Lamium galeobdolon), fescue (Festuca drymeia) along with ferns or less often moss.

The sessile oak forest floor overlaps almost entirely the hill area. It is dominated by sessile oak (Quercus
petraea) with small intercalations in the adjacent floors. Thus, rare specimens of ash, beech, cherry (Prunus
avium), lime (Tilia tomentosa, T. Cordata) appear. In the southern mountainous area, where the Mediterranean
influences are stronger, there are lilac bushes (Syringa amurensis, Syringa villosa), smoke bush (Cotinus coggy-
gria), hornbeam (Carpinus orientalis), manna ash (Fraxinus ornus). Shrubs are better represented and include
hawthorn, privet, horn. The grassy layer includes the bluegrass, the fescue, the sedge, etc.

The oak forests specific to the low hills but also to a part of the plain are formed by Turkey oak (Quer-
cus cerris), Hungarian oak (Q. Frainetto), pedunculate oak (Q. Robur), beech, elm, plane tree, apple (Malus
sylvestris), subshrubs like common hawthorn (Crataegus monoggna), dog rose (Rosa canina), elderberry, bla-
ckthorn (Prunus spinosa), dogwood (Cornus sanguinea). In the south we also find chestnut (Castanea sativa),
walnut (Juglans regia), lilac (Syringa vulgaris), pubescent oak (Quercus pubescens) etc.

The vegetation in the plain area belongs to the steppe, forest-steppe and oak forests with a zonal diffe-
rentiation in the sense of placing the forest-steppe in the west and the forests in the east. Currently, the forest is
almost entirely absent from the forest-steppe due to the action of man who replaced the forest with various types
of crops. Patches of secondary steppe or patches of forest are also found along the meadows.

The forest-steppe includes isolated specimens of xerothermophilous oaks and blackthorn and hawthorn
bushes and the forest included Turkey oak, Hungarian oak, pedunculate oak, ash.
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In the meadow area we find tree macrophytes formed by the genera: Salix sp., Populus sp., Alnus sp., and
shrubs such as: Crategus sp., Rubus sp., Rosa canina, Sambucus nigra, and in the bends with low speeds and re-
eds formed of the genera: Phragmites sp., Carex sp., Tipha sp., all hydophilic species, which, towards the luster
of the water, are replaced by floating specimens of Lemna sp., Saggitaria sp., Potamogeton sp., Myryophylum
and others.

The azonal associations include the sandy vegetation with fescue grass, the halophilous vegetation and
the one of swamps and lakes with bulrush, rush, reed, water lily, iris.

Fauna

Like the vegetation, the fauna has a certain vertical distribution. In the alpine area we can find the black
goat (Rupicapra rupicapra) and in the juniper the capercaillie (7etrao urogallus). However, most wildlife spe-
cies belong to the forest. Here live the bear (Ursus arctos), the wolf (Canis lupus), the fox (Canis vulpes), the
deer (Capreolus capreolus), the wild boar (Sus scrofa), the squirrel (Sciurus vulgaris fuscoatea), the lynx (Lynx
lynx), the wild cat (Felis silvestris), the rabbit (Lepus timidus), the stone marten (Martes foina), the collared
mouse (Apodenus taurices), the badger (Meles meles). Among the birds we mention the water pipit (Anthus
spionoletta), the hazel grouse (Tetrastes bonaisa), the blackbird and the white-throated dipper (Cinclus cc), the
dormouse or spotted nutcracker (Nucifraga casyocatactes), the black grouse (Lirurus tetrix), the sparrowhawk
(Accipiter nisus), raven (Corvus corax), willow warbler (Phylloscopus trochilus), willow tit (Poecile monta-
nus), woodpecker (Picoides tridactylus), the spotted flycatcher (Muscicapa striata), blackbird (Turdus merula),
the song thrush (Turdus philomelos), the wood nuthatch (Sitta europea), the long eared owl (4sio otus), the
brown owl (Strix aluco), the hobby (Falco subbuteo), the Eurasian pygmy owl (Glaucidium passerinum), the
Alpine swift (Apus melba). In the water we find as fish the native trout (Sa/mo trutta fario), the rainbow trout
(Salmo gairdneri irideus), the grayling (Thymallus thymallus), the western Balkan barbel (Barbus meridionalis
petenyi), the alpine bullhead (Cottus poecilopus), the squaus cii (Leuciscus cephalus). There are also reptiles
such as the common viper, the mountain lizard, the horned viper (Vipera ammodytes ammodytes), the Aescu-
lapian snake (Elaphe longissimi), the land tortoise (7Testudo hermanni), the lizard (Lacerta agilis), the scorpion
(Euscorpius carpathicus).

The soils
The diversity of pedogenetic factors affects the diversity of soil types in the southwest of the country.
The anthropic factor is added to the contribution of natural factors. In accordance with the layered arran-
gement of the relief, climate and vegetation, the soil layer presents a zonal distribution with characteristic types
of semi-wet steppe, forest-steppe, forest regions and alpine meadows. The natural pedogenetic factors are the
lithological, climatic, relief, water, the time, to which the anthropic factor is added.
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Figure 3: Soil map in the southwestern part of Romania (adaptation after Ianog, 1997).

The climate of the alpine meadow regions with low temperatures, with the alternation of frost-thaw
phenomena, with abundant precipitations and strong wind determined the appearance of spodosols - feriiluvial
brown soils, podzolic soils and umbrisols with acid black soils and humic-silicate soils with fertility. Isolated
rendzina are met.
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Conditioned by the rugged relief forms, with large slopes and narrow peaks and the denudation processes
lead to the continuous removal of tainted material, in the mountainous and submontane areas of Tarcu, Godeanu,
Semenic, Cernei, Poiana Ruscai, Anina, Almaj, Dognecea, lithosols are found. These are poorly evolved, thin,
lilitated soils to a depth of up to 20 cm of bedrock. Climatic conditions (low average temperatures and abundant
rainfall) under the impact of which the processes of alteration, bioaccumulation or denudation evolve, determine
different characteristics. Thus, lithosols were identified in the floor of deciduous forests, in that of softwoods but
also in the area of alpine meadows. Lithosols are the first stage of soil evolution on compact rocks and the pe-
dogenetic processes are incipient (predominantly physical disintegration). Chemical alteration and solification
processes are poorly materialized in a shallow section of soil. The humus reserve is extremely small, mainly due
to the very small edaphic volume. As a consequence, the fertility potential of lithosols is reduced. Their use as
pastures and hayfields is restricted by the cover with rocks and boulders respectively by the reduced amount of
nutrients. The fragility of the vegetal carpet requires a rational use and capitalization of these soils.

On the steeply sloping slopes of the Cerna Mountains, Anina Godeanu’s rendosinic lithosols appear.

Scattered in approximately the same areas as lithosols, but also found in the lower areas in association
with acidic and self-mesobasic brown soils, we find regosols. They are found on strongly sloping slopes, on
narrow peaks with landslides, ruptures of slopes. The most extensive regosols are those formed on alteration
blankets of crystalline rocks. They have a short profile (up to 50 cm), they are lithic. When they have a loamy
texture they can be deeper (100 cm). The physical properties are favorable but the chemical ones are restrictive.
In the Piedmont areas the skeleton is missing or is present in small proportions. In the Locva Mountains, on
the southern slopes, two sequences of concentration of skeletal elements were reported. Although they have
extremely fast drainage, traces of the pseudogleization process are observed in these soils, thus having partially
restrictive physical properties.

In the Danube Gorge (Oprea 1956, Chitu 1965 and Florea 1990 quoted by Ianos 1997) regosols evolved
on loessoid deposits, with loamy texture and average amounts of humus, were identified.

In the Dogneca area, the regosoils have evolved on clayey and marly deposits and consequently they are
deeper and finer textured. They are associated with pseudorendzines and vertisols.

In conditions of very slow drainage, podzols appear at slope inflections or on the surface of leveling
platforms, usually in association with brown feruiluvial soils. Podzols were identified on restricted surfaces in
mountainous areas (Tarcu, Semenic, Almajului), evolved on acid rocks. The layer of eluvial materials is thin and
the soils have a medium texture and contain a significant amount of skeletal fragments. The physical properties
of the podzols are favorable except for the useful edaphic volume. The chemical properties vary over a fairly
wide range, and the humus is mor. Podzols have increased nutritional deficiencies due to advanced debasificati-
on and the formation of organo-metallic complexes. Although they have good physical properties, podzols have
extremely low suitability for arable use. They can be used as natural pastures and meadows.

Specific to the mountain forest area but also to the hill are the acid brown and eu-mesobasic brown soils
from the cambisols class.

Cambisols have a wide distribution in Carag Severin county, with a weakly differentiated textural profile,
moderately developed, brown or reddish brown. In the hilly and mountainous area they appear where a balance
between solification and denudation is achieved and in the meadow areas and wandering fields they appear
in the eastern part where the evolution process is reduced and the soils are young. The two bioclimatic floors
mentioned above imprint distinct soil characteristics. In the mountainous area they are associated with regosols,
brown feruiluvial soils, in the piedmont area with luvic brown soils, erodisols and in the plain areas with alluvial
soils, gley soils, etc.

Formed and evolved in the forest area of beech forests and in the mixture of beech and resinous trees,
we find brown, acid soils. They are characteristic of the area of Tarcu, Godeanu, Semenic Mountains where the
slopes have inclinations of over 20 degrees, and the soils are subjected to a slow but continuous denudation
process that brings to the surface the more or less altered bedrock. The solidification materials are excessively
acidic, formed by hard rocks (granites, granodiorites, gneisses, quartzites, micasists) or by the products of their
alteration. Most bedrocks contain varying proportions of slightly rolled skeletal fragments.

The areal disposition of the acid brown soils in the mountainous area of Caras is a consequence of the
lithological characteristics of the hard rocks, to which are added the energy and the fragmentation of the relief
and the altitudinal climatic zoning.

On mountain slopes with altitudes up to 700 m and on acidic parent materials, mull-type bioaccumulation
and the formation of insoluble organo-mineral complexes have led to the appearance of well-structured acid
brown soils.

At over 700 m altitude as well as in the depression areas with temperature inversions, the bioclimatic
conditions favor increased accumulations of organic matter and reduced mineralization.

The milder climate in the south of the county determines a qualitatively superior humus composition
compared to the soils located at similar altitudes but further north.

The main restrictive factors of production are edaphic in nature, related to physical characteristics: low
morphological thickness, high skeleton content, low edaphic volume. The accentuated slopes and the specific

105



meteorological conditions determine a reduced bioaccumulation with negative consequences on the humus con-
tent and the nitrogen supply. As described, acid brown soils are unsuitable for arable use. But they have medium
fertility for pastures and meadows.

Found on relatively small areas, terra rossa type soils are found in fragments in the southern part of the
Cerna Mountains, in the south of the Almaj Mountains (Cazane area), the

Anina Mountains and isolated in the Poiana Ruscai Mountains. Along with the bioclimatic conditions
specific to the area, the rock in the substrate has an essential role in the genesis and evolution of these soils.
They appear only in the areas of hard calcareous rocks, with special mineralogical compositions, from the alte-
ration of which result clay secondary minerals in which kaolinite, illite, hematite dominate. They are generally
moderately deep soils, with hard rock at 75-100 cm. On slopes with accentuated slopes or narrow peaks, the
useful edaphic volume of these soils is lowered by the presence of significant percentages of skeletal fragments.

They are found in areas with rich rainfall (§00-900 mm) of low mountains, with average temperatures of
7-10°C. Due to the high albedo, the calcareous surfaces create special microclimates and significantly influence
the hydrothermal regime of the soils, direct the alteration processes, the transformation of organic substances
and the physical-chemical processes.

They have a fine texture on the entire profile (clay-loam). It evolves under a predominantly forest vegeta-
tion (hornbeam with lilac, horn, arbust, forests of Turkey oak and Hungarian oak; xerothermophilous meadows
with Festuca, Agrostis, Phleum, etc. can appear). Occupied by spontaneous grassy vegetation or woody phyto-
cenoses, terra rossa soils are usually found in slightly modified conditions by humans. The structure, of medium
size and very stable, has resulted in favorable porosity conditions and the fast external drainage does not favor
the water stagnation. Under these conditions, the hydrophysical indicators have values that include these soils
in the ,,favorable” category, with the possibility of creating significant water reserves without triggering the
processes of stagnant hydromorphism.

Although they are rich in humus, bases and nutrients, the good fertility of terra rossa is seriously limited
and even restricted by the slope conditions, the large amount of skeletal elements or the appearance of boulders
and rocks. These lead to a low suitability of red soils for arable use, they are most often used as pastures and
hayfields (these of poor quality, also).

The rendzinic subtype of brown eu-mesobasic soils was formed on hard, basic and ultrabasic rocks. It
appears in the Locva Mountains area and isolated in Anina, Almaj, Cerna. They are often in association with
rendzines, terra rossa or argiluvisols, in accordance with the rock and the configuration of the relief on which it
is formed. The reddish tint is due to the high content of iron oxides and hydroxides resulting from the alteration
of the limestones in the conditions of a warmer and humid climate, specific to the southern part of the county.

They have a fine texture on the entire profile and variable skeleton percentages. They are very well struc-
tured but with a reduced useful edaphic volume. The humus content is moderate to high and is maintained at
appreciable thicknesses. The eu-mesobasic brown soils are suitable for pastures, meadows, fruit trees (plum
trees) or vines.

In the high or mountainous Piedmont areas, in conditions of fragmented relief, which slopes and peaks
with different exposures and inclinations, on interfluves and on milder forms of relief from depression areas, on
karst plateaus evolved brown eu-mesobasic soils formed on eluvial and proluvial materials. They can be found
on the slopes of all the mountain ranges in Caras Severin, at altitudes generally between 400 and 800 m (Locvei,
Anina, Almajului Mountains - on karst rocks, and isolated in the Poiana Ruscai Mountains and the Brebu-Ezeris
depression).

The solification materials are very varied in terms of their origin and mineralogical composition. They are
largely composed of products of alteration of crystalline, eruptive and calcareous rocks or dertitic sediments,
with a high base content.

In the area of karst massifs, the alteration products are finer, with a high content of base elements, which
has given the soils a particular direction of evolution. On moderately sloping slopes or on narrow water bodies,
eluvio-deluvial materials are found in a greater and more altered thickness, with a balanced proportion of gra-
nulometric fractions, materials that have been classified in the ,,clay” category.

The climatic conditions in which the brown eu-mesobasic soils from the piedmont and mountain areas
have evolved are cooler, with more abundant precipitations and with lower evapotranspiration have favored the
clay processes instead. The vegetation under which the eu-mesobasic brown soils were formed is represented
by stunted forests or mixed with beech. In the mountainous areas of the southern part of the county, Quercus
associations with Carpinus, Feaxinus, Tilia were identified, along with xerothermic bushes. The hydrophysical
properties of these soils are favorable, which determines a low degree or even the lack of pseudogleisation.

The chemical properties vary widely, depending on the solidification rock. The humus supply state is fa-
vorable only in the situation when the soil is found under a vegetation of perennial grasses. In the case of crops,
the percentage of humus decreases very quickly.

In the area of hills, but not exclusively here, we find soils from the clay-soils class - brown clay-loam
soils, brown loamy soils and on smaller surfaces, vertisols.

Clay soils are soils in an advanced stage of evolution, specific to a humid temperate climate, and an ar-
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boreal phytocenosis, especially with deciduous species. They have a well-developed profile, with deep and de-
ferentiated horizons, a moderate-strong alteration and a generally weak-moderate debasification. They evolved
on an older, stable relief, which is why clay soils are mature soils, with a long time of subaerial evolution. They
have a medium to low fertility, the restrictions being related to the low permeability of the iluvial horizon. They
are found especially in areas of high plains and Piedmont hills.

The reddish brown soils occupy relatively small areas, being identified in the form of narrow strips in
Dognecea or on the plateaus south of Almaj. The pedogenetic factor that influenced the evolution of this type of
soils and differentiated it from other types in the clay soils class is the rock on which the solidification process
began. This is represented by a heterogeneous, finely textured, red flood material, interspersed between layers
of loess and with a significant percentage of expandable materials, which can give the soil a vertical character.
They are of Upper Pleistocene-Middle Pleistocene age (Posea, 1992).

The soils evolved most often on slopes with different degrees of inclination, which favored their partial
truncation by weak to strong erosion.

The whole range of processes that took place starting with the disaggregation, alteration or debasification
that led to the formation of reddish brown soils took place in other places or in other climatic conditions than
the current ones, warmer and wetter. Under these circumstances, the deterioration was more pronounced and
the leaching more pronounced, which led to the formation of increased amounts of clay and iron hydroxides.
Climatic aridity or the discovery of the rock package by erosion caused dehydration of the hydroxides and a
pronounced pigmentation of the materials. Good drainage and specific porosity did not favor the formation of
stagnant excess moisture, the intensity of pseudogleisation being low.

While on slopes sloping to more than 10 percent, erosion has removed part of the upper soil levels,
pushing to the surface the levels of accumulation of bases, on lands with lower slopes these levels are found
much deeper.

The medium-fine granulometric composition of the rock gave the soils a homogeneous texture, the textu-
ral differentiation being made inside this texture class.

The physical properties of reddish brown soils are in the ,,middle” range. [luvial levels have a slightly in-
creased capacity and lower permeability. In compensation, the chemical properties (weakly acid reaction, action
exchange capacity, sum of bases and that of hydrogen ions) are among the best. Depending on the slope of the
slopes and the intensity of erosion, we have qualitatively fertile soils where erosion is lacking, poorly eroded
soils and moderately eroded soils (with low productivity).

Brown clay soils are soils in which the evolution process took place at a higher or lower intensity depending
on the bioclimatic area, age and appearance of the relief form as well as the nature and origin of the solification
materials.

Depending on the solidification rock in Caras-Severin County we meet:

- brown clay-alluvial seils that have evolved on clay materials of smectic nature, a fact that offers them defici-
ent physical properties with the possibility of water retention and stagnation. The expandable nature of the rock
imprints vertical soils (Piedmont areas in the Oravita area). They are found in association with, usually, verti-
sols. On lands with faster drainage due to higher slopes, the vertical subtype appears individually but the slope
favored the installation of local and linear erosion. In association with specific geomorphological processes, in
the Piedmont areas were observed different forms of manifestation of deep erosion (especially land starts, inter-
section with pseudo-aquiferous stagnant horizons), predominantly in the form of pseudoteracces.

The low permeability of these soils, with low hydraulic conductivity, favored the accumulation of
excess rainwater and their pseudogleization. The intensity of this phenomenon is amplified by the relief forms
(horizontal plateaus, depression forms) or by conjunctural situations (for example the contact between terraces
and upper forms). Due to the very high capacity of these soils to retain water and also to its low percolation
capacity, they suffer from excess moisture during rainy periods and are not excessively affected by moisture
deficit during dry periods. In the depressed areas as well as in the piedmont areas, where the leaching is more
accentuated, the soils have medium granulometric compositions, with a high percentage of dust.

Compared to other soils, the nutrient and humus content of these types of soils is high. However, water
and physical properties are unsatisfactory and agricultural production is relatively low.

- evolved on heterogeneous deluvio-proluvial materials mixed with clayey powders, on slightly inclined
and well-drained relief forms we meet typical brown argillaceous soils. They are spread along the meadows
and are found in different stages of evolution, very close to the alluvial protosols (due in large part to the water
spills that brought alluvial material to floods on the one hand, but also to the lack of measures amtotechnical
ameliorating respectively of land improvements to prevent the contribution of colluvial material from the
slopes). They are found along the major riverbeds of Barzava, Caras, Nera, Danube. Due to the high content of
nutrients and favorable physical characteristics, but also the existing water surplus, these soils have a good to
very good fertility. They have an increased suitability for arable use, pastures and meadows. They can also be
used for growing vegetables.

Dark, black, humiferous soils, rendzines were formed and evolved on materials resulting from the alteration
of basic and ultrabasic rocks in the mountainous and submontane areas in the southern part of the county. They
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evolved in climatic conditions with annual rainfall of 500-600 mm, and average temperatures of 7-10°C. As
in the case of terra rossa, the high albedo of the limestones determined the formation of a certain microclimate
with special properties that favored the alteration processes. Minerals and finely textured secondary rocks with
various intrusions of slightly altered rock fragments were born. The steep conditions in which they are found
are narrow and fragmented peaks, slopes with various slopes, with the appearance of rocks and boulders, etc.

They are also conditioned by the existence on large areas of oak forests, sky and garnished, interspersed
with a rich vegetation of shrubs (lilac, arbust, hazelnut, manna ash). The climatic and orographic conditions favor
a continuous denudation of the alteration or solification bark, which maintains the soil profile of the rendzines
in the early stages of development, with the hard rock close to the surface and with a varied skeleton content.
The increased clayiness of the yields is improved by the good structure of the soil material which, associated
with the conditions of a good drainage, contributes to the elimination of the danger of excess moisture. The
very high presence of calcium and magnesium ions has led to the formation and storage of increased amounts
of high quality humus and the secondary clay minerals continuously release chemical elements necessary for
plant nutrition.

The formation and evolution of rendzines is determined by a continuous process of alteration of the basic,
hard rocks. The physical-chemical transformations are conditioned by the relief configuration. On very sloping
slopes, the denudation processes exceed in intensity those of pedogenesis and the soil is maintained in incipient
stages of evolution (rendzinic lithosol). In flat or slightly sloping areas the alteration and solification processes
will be deeper.

In Caras Severin, the main surfaces where rendzine were identified belong to the Resita-Moldova Noua
Mesozoic sedimentary area, in the southern and southeastern part of the Almaj Mountains, in the Danube Gorge
area and isolated on the Cerna Valley.

The alteration products of these soils are rich in iron oxides, which gives the soil formation material
reddish colors.

Due to their favorable chemical properties, rendzina have an increased fertility potential. However, they
have a low useful edaphic volume, which classifies the yields in the type of suitability for arable in the «medium-
low» group. The rugged terrain and rocky character of the terrain means that, to a large extent, the rendzina are
used as pastures and meadows.

In the lower area there are several types of soils influenced by the pedogenetic factors mentioned above.
At the same time, the characteristics of some types of soils impose certain restrictions in their use. There are
soils belonging to the class of molisols - humifying chernozems, with optimal nutrient content and high fertility,
therefore used extensively in agriculture. There are also different types of vertisols, argiluvisols, cambisols.
Along the rivers we find alluvial soils, solonetzic soils, psamosols, luvisols, etc.

Conclusions

The geographical location and the relief impress on an area certain meteorological-climatic charac-
teristics, which, in their turn, will influence the vegetation of a region, the fauna and the types of soils. The
south-western part of Romania is characterized by a diversity of landforms, with mountains that only in isola-
tion exceed 2000 m altitude, a floor with hills that makes the transition to the plain to the west. There are also
areas where the transition is made directly. The hydrographic network is well represented by two main rivers
(Timis and Bega) with springs in the Banat Mountains. To the north, the Danube is the limit of the region under
study. The vegetation specific to the relief units is preserved especially in the mountain areas.

In the plains it has been almost entirely replaced by agricultural crops. The situation is almost similar
in hilly regions. In Caras-Severin County, 5 parks (4 national and 1 natural), 30 nature reserves, scientific and
wetlands inside the parks, 27 nature reserves outside the parks, 16 sites of community importance and 7 avifa-
una protection areas are declared protected areas. By estimate, the area of protected natural areas located on the
administrative territory of the county is 270,000 ha, ie 31.71% of the total area of the county.

There are also 62 protected natural areas of national interest, among which there are the 6 national par-
ks: Semenic-Cheile Carasului, Cheile Nerei-Beusnita, with an area only in the county; Domogled-Valea Cernei
with area in Mehedinti and Gorj counties; Retezat park with area in Hunedoara county, also); a natural park-
Iron Gates, with area in Mehedinti county; 26 nature reserves within national and natural parks; 1 scientific
reservation in the national park and 27 nature reserves outside the natural parks and the national park.

The Iron Gates Natural Park was designated in 2011 park of international interest and declared a RAM-
SAR site meeting 7 of the 9 designation criteria. The 11 Natura 2000 Sites have been natural areas of community
interest since 2011, and in 1994, a decision of the County Council, declared 50 protected natural areas of county
interest. Of these, 47 were declared areas of national and international interest and only 3 remained of county
interest: Berzovia Forest, Dognecea Forest, Sucu Olteana Spruce and Tundra Forest.

These protected areas have been designated as a result of the presence on the territory of over 62 habi-
tats, 218 species of plants, 230 species of animals, 2000 caves and abysses, 20 gorges and canyons, 350 fossil
plants and animals, 10 geomorphological formations, 250 archeological and cultural-historical sites protected
at national level.
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Figure 4: Protected natural areas in Caras-Severin County
(https://www.infocs.ro/ariile-protejate-potential-turistic-in-caras-s/)

CHAPTER III - CLIMATE FACTORS (the Caras — Severin County)

Precipitation

Atmospheric precipitation refers to all products resulting from the processes of condensation and crystal-
lization of water vapor in the atmosphere, which fall from clouds and reach the surface of the soil under various
forms of aggregation.

The genesis of precipitation is related to a series of physical processes, starting with the process of evapo-
ration, the rise and condensation of vapors on condensation nuclei, the fall of droplets and their growth through
several mechanisms. The physical state of precipitation is related to the physics of the atmosphere and its laws.

Depending on the state of aggregation, liquid, solid and mixed precipitation differ. Rain is a liquid preci-
pitation consisting of water droplets of varying sizes that fall mainly from Nimbostratus, Altostratus, Cumulus
congestus clouds.

The rain shower is a rain that begins and ends abruptly, with variable intensity, sometimes even violent,
accompanied or not by stormy phenomena; it falls from Cumulonimbus clouds.

Snow is a solid precipitation in the form of ice crystals of various shapes and sizes that vary depending
on the temperature and physical conditions where they were born and raised. It usually falls from Nimbostratus
but also from Altostratus clouds. The snow shower has the same characteristics as the rain shower, only the
form of aggregation differs, rarely being accompanied by stormy phenomena. The sleet consists of a mixture
of snowflakes and liquid rain particles. Being a mixed precipitation, it is recorded at temperature values around
zero degrees. Hail is ice particles of varying size and shape, with varying degrees of transparency. It falls exclu-
sively from Cumulonimbus clouds and generally in the warm season. Hail is rare in the cold season. It is usually
accompanied by meteorological phenomena such as violent showers of rain, even torrential, strong wind that
can look like a storm, stormy phenomena. Drizzle is a liquid precipitation characterized by very fine and small
drops. The drops have a low drop rate and the intensity of precipitation is reduced. It falls from Stratus clouds.
Freezing rain is a solid precipitation. It is of two types: soft (opaque) and hard (transparent). It results from the
freezing of snowflakes or their granulation. Ice needles fall only in clear weather and are made up of very small
transparent ice particles. They are characteristic at very low temperatures (-10°C).

Average annual rainfall

Given the geographical location, the southwest of the country is located in the way of western air masses,
of oceanic origin, but it is also under the influence of Mediterranean cyclones. For these reasons, Banat benefits
from richer rainfall than other areas of the country. The relief forms, through altitude, determine an increase in
the amount of precipitation from the plain to the mountain.

The average annual rainfall amounts to the lowest values in the western part of the Banat Plain, below
550 mm. To the east and south, the values increase slightly, reaching from 541 mm in Sannicolau Mare to 691
mm in Lugoj.
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As in the case of the average temperature, we used data from weather stations and used the SAGA 15.0
and ArcGIS mathematical mapping programs creating the digital model of precipitation in the southwest of the
country.

The average amount of precipitation in the plain increases from 520 mm in the west to almost 700 mm in
the east. In the area of hills, the amounts of precipitation falling at the rainfall stations and at the meteorological
stations oscillate between 600 and a little over 800 mm (Oravita).

In the mountain area the quantities increase reaching over 1160 mm at Semenic. Tarcu is somewhat an
exception to the rule, the precipitation being below 1000 mm.

Average monthly rainfall
The average monthly rainfall decreases from the beginning of the year until March and then a gradual
increase until June, when a maximum rainfall is recorded; they then decrease until October and then increase
again until January. This secondary maximum determines the individualization of the Mediterranean type of
precipitation regime in southwestern Romania (Disescu, 1952).

Map 2: Precipitation amounts in January
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In the plain area in June the precipitation amounts decrease below 75 mm at Jimbolia but exceed 100 mm
in the hill area and reach over 150 mm in the mountains, at Semenic.

In general, the smallest quantities fall in January and February and vary between 30-40 mm in the plain
area (Sannicolau Mare-Jimbolia area), slightly exceeding 50-60 mm on the hill and reaching 65 mm in Semenic.
This is not a strict rule. In 2007 April was very dry, there were stations where it did not rain even a liter: Baile
Herculane 0.8 1/m2, Sannicolau Mare 0.2 1/m2, Arad 0.0 1/m2.

Seasonal amounts of precipitation

Summer is the main season in terms of the amount of rainfall. The quantities of water falling in the plain
area vary between 130 mm at Sanicolau Mare, 215 mm at Lugoj and 243 mm at Bocsa. In the hilly regions the
quantities fluctuate a lot, reaching 320 mm in Borlova. In mountain areas the quantities exceed 400 mm. During
the summer season, showers are predominant. They can also have a torrential character and can be accompanied
by hail. As a percentage, in summer they fall on average 30 percent of the annual amount of precipitation rea-
ching up to 35% in Sannicolau Mare and even 40% in the mountainous area of Cuntu and Semenic.

Spring is the second season in terms of the amount of rainfall. This is of particular importance for agricul-
ture. The amounts of precipitation increase from the plain areas, where they are generally under 150 mm, to the
hill areas, with 150-200 mm and mountains, where they exceed 200 mm. Among the spring months, the richest
in precipitation are May and the beginning of June.

Both in the spring season and especially in the summer, the precipitations are due to the atmospheric
convection within the air mass but also to the frontal atmospheric convection.

In autumn, the amounts of water are slightly lower than those that fall in spring. They play an important
role in autumn crops. The amounts of water vary between 110 mm in the plain areas and over 230 mm in the
mountains. During this season fall 20-23% of the annual amount of precipitation. In winter, the amount of water
that falls is the lowest. They extend a little over 110 mm in the plain area and reach 170 mm at Cuntu. Precipi-
tation is mixed: rain, snow and sleet.

Map 3: Precipitation amounts in January

Maximum amounts of precipitations

For this approach, the precipitations recorded both at the meteorological stations and at the pluviometric
stations were taken into account. Accumulations of large amounts of water, exceptionally, are random in both
time and space. They fall into the category of climate hazards with negative effects on the most important eco-
nomic and social fields (Calinescu et al., 1993).

The highest annual amount of precipitation was reported in 1978 at p.h. Borlova- 2178 liters. The maxi-
mum amount in 24 hours was 204 I/ sqm at Cuntu (17th of July, 1970). For the plain area, it is worth mentioning
Timisoara with 76.4 1/sqm in 24 hours (29th of May, 1972).
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In the present paper several cases with large amounts of precipitation falling in a short time (torrential
precipitation) were analyzed. They have an obvious destructive potential, regardless of the areas where they fall.
In the literature dedicated to this problem (Cazacu et al., 1976; Stanciu, 2005; Macridin et al. 1998) several cases
in which the rains had higher intensities are quoted, highlighting two cases in which they exceeded the value of 2
mnvimin, but the total amount of rain did not exceed 8.5 I/m2 in either of these two cases. In my personal activity
as a forecast meteorologist I encountered several situations with special intensities and high total accumulations,
culminating with the rain from Golet in 2010 with 140 I'm2 in 60 minutes (intensity of 2.3 mm /min).

Map 4: Average annual temperature

The thermal regime in southwestern Romania is influenced by the zonal, western circulation of air masses
- which is also the dominant type of air mass circulation -, to which are added influences of other circulatory
types.

Cold penetrations are determined by air advections made on a polar circulation which, depending on the
orientation of an isohypse at the level of 500 hPa, on the one hand and the evolution of baric individuals from
the ground on the other, determines the individualization of three subtypes: polar-direct, ultrapolar and polar
reverse. Cold intrusions are usually caused by advections from Scandinavian and Siberian anticyclones but also
from the Icelandic depression.

The warm penetrations are given by the southern, tropical circulation which, depending on the same
factors listed above, is divided into maritime-tropical or continental-tropical. The penetrations of hot air masses
are associated with Mediterranean cyclones or North African ridges. The relief factors attenuate or amplify the
manifestation of these baric individuals.

Map 5: Average temperature in January
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In the plain area, the characteristic average isotherms are those of 10 and 11°C, with the highest values in
the southwest of the region, in Moldova Veche. The relief determines the decrease of the temperature with the
altitude resulting in average temperatures 3-4°C in the mountain area and going up to below zero degrees on
the highest ridges of the Tarcu-Godeanu massif. At the same time, the depression regions Timis-Cerna, Brebu
and Almd;j benefit from lower average temperatures (in Bozovici the average multiannual temperature is 9.3°C).

Due to the sub-Mediterranean influences, at the meteorological stations in the south - Moldova Veche,
Baile Herculane and Oravita, both in January and in February, positive average temperatures are met.

The warmest month of the year is July, with average temperatures of 21°C and the coldest month is
January, when the average temperature reaches 2°C.

The variation of the average annual temperature has approximately the same appearance at all stations.
The amplitude and values encountered differ. The highest values in the summer months are found at the southern
stations with average temperatures of up to 22°C in Moldova Veche. The lowest average temperatures are
registered, except for the mountain stations, in the Bozovici depression area, where the temperature does not
reach 20°C.

Map 6: Average temperature in July

The variation of the average annual temperature has approximately the same appearance at all stati-
ons. The amplitude and values encountered differ. The highest values in the summer months are found at the
southern stations with average temperatures of up to 22°C in Moldova Veche and Banloc. The lowest average
temperatures are registered, except for the mountain stations, in the Bozovici depression area, where the tempe-
rature does not reach 20°C.
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Map 7: Maximum temperature in July
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The number of snowy days varies between less than 15 in the lowlands, plains and over 60 on mountain
ridges. The increase of the altitude determines the decrease of the temperatures and from here, as a consequen-
ce, the number of days with higher solid precipitations in the mountainous areas from the south and east of the

region.

Map 8: Minimum temperature in January

Map 11: Number of days with frosty nights
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Frosty nights are an important meteorological parameter due to the implications on society (the state of
discomfort is increased if the temperatures are associated with wind) as well as on agriculture and fruit growing.
It shows an increase with altitude. In depression areas, where temperature reversals occur, such as the Bozovici

depression, the number of frosty nights is also higher.
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The number of days with the layer exceeds 200 on the highest ridges of the mountains in the east of the
region and 130-150 in Semenic. In the plains this parameter is very irregular both in time and in space, there

being years when no layer of snow was reported in certain areas.
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Map 12: The risk of hail

Map 10: Number of days with snow
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Hail is a phenomenon characteristic of the warm period of the year, being associated with ther-
mal and dynamic convection processes, and cold atmospheric fronts. It occurs, therefore, associated
with other phenomena specific to atmospheric instability: torrential rains, electric discharges and wind
intensifications with the appearance of storms. Hail is a solid hydrometeor specific to Cumulonimbus
type clouds in the form of ice particles with a diameter generally ranging from 5 to 50 mm.

The average annual number of hail days is low in the depression and plain areas, ranging from
0.6 to 1 day per year. The maximum annual number of hail days is 2-4 days on the plains and 4-6 days
on the hill. The period with the highest probability of hail production is between March-September in
the plains, March-October in depressions, March-November in the hills and April-November in the
mountains. Most hail days in a month in the plain and hill areas are found in April, when the air masses
change (Nichita, 2011) and in the mountains in June. The maximum monthly number of hailstorms has
values of up to 2 days on the plain and 3-4 days on the hill.

Regarding the duration of hail cases, it is reduced in the low areas, being 3-6 minutes on the
plain and over 7 on the hill.

The effects of hail can be extremely damaging. The most affected field is agriculture, where
agricultural crops, especially leguminous plants, vines can be damaged but also in fruit growing, fruit
trees being affected. Other damage may occur to exposed surfaces.

CHAPTER IV — CLIMATE FACTORS (Timis County)

The diversity of natural conditions and the geographical position of the county determine the essential
features of the climate and its local peculiarities. The former appear as a result of the general circulation of
air masses of different origins over the relief units. In the cold season, continental polar influences appear,
reaching our lands through the Siberian anticyclone, alternating with the maritime polar air masses determined
by the North Atlantic cyclones. Occasionally, but not without importance, there are influences of the maritime
air masses on the Atlantic Ocean brought by the Azores Anticyclone but also from the Mediterranean Sea.

Multiannual average temperature

The spatial distribution of the average temperature in Timis County reveals the preponderance of values
of over 10 and 11 degrees in the plain area, values of 9-10 degrees on the hill and 4-5 degrees on the highest
peaks in Poiana Rusca. The average annual temperatures (according to the Climate of Romania 1966 and V.
Ghibedea 1972 and 1973) is 10.6 degrees in Timisoara, 10.8 degrees in Sannicolau Mare and 10.6 degrees in
Lugoj.
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Average monthly and annual temperatures at the weather stations in Timis

No.| Weatherstation | I | I |11 | v | v | vI | vi|vin| X | X | X1|xi Ar;rll“’
1. | Sannicolau Mare | -1,5 | 0,9 5,5 | 11,1 | 16,6 | 19.7 | 21,4 | 21,1 [ 16,7 | 112 53] 03 | 10,7
2. | Banloc 041555 113169200221 (2161631125001 109
3. | Timisoara 11358111164 1942121207 1631135812 108
4. | Lugoj 209 1,1]53]109]159]191207]202]158]112]57]09] 106

Depending on the main relief steps as well as their particularities, complex mountain, hill and plain
topoclimates can be identified, each of them comprising a wide range of elementary topoclimates. The
topoclimates of the mountainous and hilly peaks, of the forests (in their turn mountain, hill or plain) can be
mentioned. Topoclimates of valley, meadow, lake, etc. can also be mentioned.

The thermal characteristics of the cold season are influenced by the circulation of southeastern, western
and southwestern air masses, of oceanic or Mediterranean origin. Against the general background of these
predominant circulations, winters are milder than in other parts of the country.

Average monthly and annual minimum values at Timis weather stations (1979-2009)
No. | Weather station I om(m{rv|{ v | vI |Vl |VIll| IX | X | XI | XII | Annual

1. | Sannicolau Mare | -3.9 | -2.6 | 1.0 | 5.4 | 104 | 13.5 | 15.0 | 149 | 11.0 | 6.4 | 1.6 | -2.1 5.9
2. | Banloc -341-21(12(55|104 135|149 146|108 |64 |18 |-1.9| 6.0
3. | Timisoara -36|-22(13(58|10.7 138|153 (151|113 |66 |19|-19| 6.2
4. | Lugoj -371-22(13|54]|10.1 |13.1|145|14.1|106 6.1 | 1.8 |-2.1 5.8

The average temperatures of January are in the plain area generally between 0 and -1°C (at
Jimbolia -1.5°C at Timisoara -1,2°C). Towards the hills the average temperatures drop to -1,9°C at

Cosava, so that on the highest peaks of the Poiana Ruscai mountains it reaches -6°C.

January average temperature

The average temperature of July is related to the relief layer and the onset and persistence of
western anticyclonal activities makes the warm season often begin in May and extend until September.
The 21-degree isotherm closely follows the boundary between the hill and the plain.
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Average monthly and annual maximum temperatures at Timis weather stations
(1979-2009)

No. | Weather station | II 11T v Vv VI | VII | VIII | IX X XI | XII | Annual

1. | Sannicolau Mare | 2.8 [ 6.0 | 12.4 | 17.6 | 23.3 | 26.4 | 28.5|28.5[24.0| 17.8 | 9.6 | 4.1 | 16.7
2. | Banloc 31163123173 (229|26.0(28.1(28.2|23.5|17.8|10.1|4.7| 16.7
3. | Timisoara 32163124 17.5|23.1 259 (283(282|23.7|17.7| 99 | 45| 16.7
4. | Lugoj 36 164|123 | 173 |22.8|25.7|28.0(28.0|233|17.7|104 |49 | 16.7

The average monthly temperatures are 12-14 degrees in the mountain area, about 18 degrees in the
Lipovei Hills and up to 21-22 degrees in the plain (21.9°C in Sannicolau Mare, 21.6°C in Timisoara and 21.3°C
in Lugoj.

July average temperature

Extreme temperatures (maximum and minimum) illustrate the possibility of invasions and persistence
of cold or, on the contrary, very hot air masses.

Absolute maximum temperatures were recorded in 2007 in July.

www.wetter3.de
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Atmospheric pressure on the ground and geopotential at 500 hPa on 24th of July, 2007 h 12 UTC.

At all weather stations, except those located in the mountain area, the value exceeded 400C.

The mentioned situation appeared on the background of an altitude ridge with very high values of the
geopotential (584 gpdm) but also of some lower values of the ground pressure with the approach of a depression
from the northwest, the contribution of hot air of North African origin determining record high temperatures for
many regions of the country.
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Temperature at 2m on 24th of July, 2007 h 12 UTC.

Absolute minimum temperatures were recorded for most stations in January and reached values
of up to -35°C on the 24th of January, 1963 in Timisoara. This record value was determined by the presence
of an atmospheric maximum stretching from the British Isles to the Black Sea, a maximum that determined a
northern, polar circulation, which led to the registration of extremely low temperatures on the night of January
23rd/24th in this part. of Europe.
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Atmospheric pressure at ground level and geopotential at 500 hPa on 24th of January, 1963 h 00 UTC.

The high-altitude geopotential thalweg, flanked by high values that constituted real dam areas, allowed
the accumulation of a very cold air bag in the western part of Russia, Ukraine and Romania.
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Temperature at 850 hPa on 24th of January 1963 h 00 UTC.
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January minimum temperature

The lowest temperatures of July dropped to 5 degrees at Cenad (1943, Ardelean V, Zavoianu I, 1979.
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July maximum temperature

The first days with the average daily temperature with values greater than or equal to 0°C are usually
recorded in the first decade of February in the southwest of our region. In the rest of the plain, the values appear
in the second decade of February and in the mountains even later. The last day with average daily temperatures
greater than or equal to 0°C appear in the last decade of December in the lowlands and low hills, in the second
decade in the hills of Lipova and Surduc and in the mountains, even in the first decade of November.

The phenomenon of frost, due to the southwestern, Mediterranean air circulation, occurs later compared
to other areas in Romania. In the western half of Timis County, the first day of frost occurs at the end of October
and a little earlier in the east.

The thermal characteristics of the spring season are of particular importance because the atmospheric
conditions decisively influence the vegetation condition of the autumn crops as well as on the start of the
spring agricultural campaign. Against the background of cold air invasions from the northeastern areas of the
continent, there are sporadic drops in temperatures up to 0°C. Thus, areas with early appearances of the -2°C
isotherm appear in the plain areas, with up to 15 days compared to the 0°C isotherm.

In Banat the autumns are longer, warmer and with more constant temperatures than the springs.
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Atmospheric pressure

The daily variation of atmospheric pressure depends on latitude, altitude and the nature of the active
surface. In good weather, the pressure shows two highs at 10 and 22 and two lows at 4 and 16. The annual
variation generally shows maximum values especially in winter and minimum values in summer. The factors
that influence the annual variation are: the succession of seasons, latitude, altitude, the nature of the earth’s
surface.

For meteorological stations in southwestern Romania, the highest values of the multiannual monthly
average are recorded in January, rarely in December. The lowest values are usually recorded in April. The
absolute maximum values are related to the activity of the Eastern European Anticyclone and exceed 1040 mb
(for example 8 February 2005). The lowest values, below 945 mb, are generally related to the presence of closed
nuclei of cyclones, such as the Mediterranean or Iceland.

The duration of the Sun’s brightness

This indicator represents the time interval during a day when the Sun shone in the sky. It consists
in determining the number of hours during which the Sun illuminated the meteorological platform and its
surroundings and depends on nebulosity, latitude, seasons and altitude.

The annual average is around 2000-2100 hours, the annual maximum being able to reach over 2500
hours as in the year 2000 in Timisoara. The highest average value is recorded in July or August and the lowest in
December, less frequently in January. The brightest hours were recorded in July 1963, in Timisoara: 290 hours.

To the east, in the mountainous area, the radiative regime is moderate, with relatively small differences
from north to south. The average values of direct solar radiation are between 0.7 and 1.1 cal / cmp / min and the
diffuse radiation has average values of 0.02 and 0.4 cal / cmp / min. The highest number of hours in which the
Sun shines is distributed in the warm season (July-September) with over 700 hours at the periphery of the massif
and about 500 hours in the Pades-Rusca area.

Atmospheric nebulae

This meteorological parameter depends on the general circulation of the atmosphere, the peculiarities
of the active surface, convection.

The multiannual average value is around 5.6 and 5.9 tenths, and the maximum cloudiness is recorded
at all stations in December with values over 7 tenths. The lowest nebula is recorded in August and is about 4
tenths.

The diurnal variation of nebulosity is influenced by the seasons. In winter, especially at the beginning
of the day, stratiform clouds predominate. In summer, due to convection, Cumulonimbus clouds and various
forms of Cumulus are common. In 24 hours there are two maximums of nebulosity, one in the early hours of the
morning and another in the afternoon.

In the mountainous area, with the increase of the relief height, the maximum nebulosity moves from
the winter months to the spring months, especially towards the high area of the Poiana Ruscai massif. Here, the
minimum values of nebulae appear in July-September.

The wind regime

The factors that determine the frequency and speed of the wind are related to the general circulation of
the atmosphere, to which are added the influences of local circulation.
The size of the baric and thermal gradients related to the formations of the pressure field, the convection, all
influence the wind speed. Predominant in our region of interest are the westerly winds, with particularities deter-
mined by the above factors. Atmospheric calm has a considerable share, in percentages ranging between 21.5%
in Sannicolau Mare. Dominant directions vary.
Components of the western and northern directions are reported in Timigoara 12.5% NW, 9% V, Sannicolau
Mare 10.2% V, 9.7%).
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Wind rose at Sannicolau Mare and Banloc.
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Wind rose in Timisoara and Lugoj

In the eastern mountain area, situations of atmospheric calm are relatively common. The frequency
of calm is determined by thermal inversions, which are reduced in spring with the intensification of cyclonic
activity.

Atmospheric precipitation

Atmospheric precipitation refers to all products resulting from the processes of condensation
and crystallization of water vapor in the atmosphere, which fall from the clouds and reach the soil
surface under various forms of aggregation.
The genesis of precipitation is related to a series of physical processes, starting with the process of
evaporation, the rise and condensation of vapors on condensation nuclei, the fall of droplets and their
growth through several mechanisms. The physical state of precipitation depends on the physics of the
atmosphere and its laws.
Due to cyclonic activity and humid air invasions from the west, southwest and northwest, rainfall is

richer than in other parts of the country.
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Annual rainfall

The relief forms, through altitude, determine an increase in the amount of precipitation from the plain
to the mountain. The average annual rainfall amounts to the lowest values in the western part of the Banat Plain,
below 550 mm. To the east and south, the values increase slightly, reaching from 541 mm in Sannicolau Mare
to 691 mm in Lugoj. The average value of rainfall in the plain increases from 520 mm in the west to almost 700
mm in the east. In the area of hills, the precipitation amounts at the rainfall stations and at the meteorological
stations oscillate between 600 and a little over 700 mm (734 at Faget). In the mountain area the quantities
increase reaching over 1000 mm.

January rainfall

The average monthly rainfall decreases from the beginning of the year until March and then a gradual
increase until June, when a maximum rainfall is recorded; they then decrease until October and then increase
again until January. This secondary maximum determines the individualization of the Mediterranean type of
precipitation regime in southwestern Romania (Dissescu, 1952).

In the plain area in June the rainfall decreases below 75 mm in Jimbolia but exceeds 100 mm in the
hill area and reaches over 120 mm in the mountains.

In general, the smallest quantities fall in January and February and vary between 30-40 mm in the
plain area (Sannicolau Mare-Jimbolia area), slightly exceeding 50-60 mm on the hill and reaching 60 mm in the
mountains. This is not a strict rule. In 2007 April was very dry, with stations where it did not rain even a liter:

Sannicolau Mare 0.2 1/m?2.
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July precipitation

Summer is the main season in terms of the amount of rainfall. The amounts of water falling in the plain
area vary between 130 mm in Sanicolau Mare, 215 mm in Lugoj. In the hilly regions the quantities oscillate
a lot. In mountain areas the quantities exceed 400 mm. During the summer season, showers are predominant.
They can also have a torrential character and can be accompanied by hail. As a percentage, in summer they fall
on average 30 percent of the annual amount of precipitation reaching up to 35% in Sannicolau Mare (fig. 3.21)
and even 40% in the mountain area.

Spring is the second season in terms of the amount of rainfall. This is of particular importance for agri-
culture. The amounts of precipitation increase from the plain areas, where they are generally below 150 mm, to
the hill areas, with 150-170 mm and mountains, where they exceed 200 mm. Among the spring months richer
in precipitation are the beginning of June.

Both in the spring season and especially in the summer, the precipitations are due to the atmospheric
convection within the air mass but also to the frontal atmospheric convection.

In autumn, the amounts of water are slightly lower than those that fall in spring. They play an important
role in autumn crops. The amounts of water vary between 110 mm in the plain areas and over 230 mm in the
mountains. During this season fall 20-23% of the annual
amount of precipitation. In winter, the amounts of water that fall are the lowest. They extend
a little over 110 mm in the plain area and reach 150 mm in the mountains. Precipitation is
mixed: rain, snow and sleet.

Primavara

Primavara
larna 19,7 24,1 larna 19,9 25,2
Toamna 22,1? \/
Toamna 32,8

Vara 34,1 Vara 32,8

Distribution of precipitation (%) by seasons in Sannicolau Mare and Banloc.

Primavara Primavara
larna 20,9 254

Toamna 22,3v. Toamna zz,v.

Vara 30,4 Vara 31,6

larna 20,8

Distribution of precipitation (%) by seasons in Timisoara and Lugoj
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In the mountain area most precipitations fall in summer (34 percent of the annual total). The share for
the other seasons is 26 percent in spring, 20.7 percent in winter and 18.5 percent in autumn.

Drought

Itis installed as a phenomenon if for 14 consecutive days in the cold season and at least 10 consecutive
days in the hot season there were precipitations that totaled at most 10.1 mm. The phenomenon of drought can
occur in any season.

There is a great non-periodic variability of drought and drought in frequency, duration and intensity.
According to Bogdan (1980), there were 22 periods of drought in the Western Plain. In the relatively small
number of droughts compared to other regions of the country, an important role is played by the location of
Banat in relation to the main air masses that affect Romania. An example of a drought was reported in the
spring of 2007 when several meteorological stations accumulated in April quantities of less than 1 1/sqm. More
recently, drought episodes have been recorded in the spring of 2020, as well as in the fall of 2018.

Number of days with snow

Snow is a phenomenon specific to the cold season of the year. In the high mountain area, precipitation
in the form of snow can be transient in any season. Snow is mainly recorded in the eastern mountainous areas.
Solid rainfall usually occurs between October and April, but most snowy days are found between December
and February. The number of snowy days is less than 25 in Lugoj, 9 in Cenei and over 45 in the Poiana Ruscai
Massif.

The average monthly number of snowy days is over 10 in the mountain area and around 6 in the
plains. At most weather stations, the average date of the first snowfall is in the third decade of November, except
for mountain stations when the phenomenon occurs faster. The average date of the last snow is in the plain area
in the first half of March, the last decade of the same month for the hill area.

Number of days with snow cover
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The average annual duration of the snow cover interval is 73 days in the plains, 90-100 days on the hill
and exceeds 200 in the mountains. The average number of days with snow-covered soil rarely exceeds 30 days
in the plain area but does not fall below 19. On the hill it ranges between 23 and 70.

The average thickness of the snow layer is less than 2 cm in the plain, on the hill between 1.5 and 3.7
cm and in the mountain area it is 27 cm.

In the plain regions, the average date of the first layer of snow is recorded in the second decade of
December. In hilly lands to the east, the average date shifts to the first half of December or even the third of
November. In the mountains the first day with snow can be in the second or first decade of November.

The average date of the last layer of snow is in the plain in the third decade of February, except for
Lugoj, where the last day of snow is 1st of March (Stanciu 2005). On the hill, the average date is in the last
decade of February or even in the first half of March.

In the mountains this date is in the second decade of March until the second decade of April.

Glazed frost is a compact and smooth ice deposit, generally transparent, which comes from the freezing of

supercooled rain or drizzle on objects whose surface has a slightly negative temperature.

Number of days with glazed frost

In general, it is a meteorological phenomenon that poses problems for the normal development in the
field of road transport but also for those that take place through different types of air conductors. The average
number of days with glazed frost is variable and ranges from 1.5 days at meteorological stations in the plain area
to 7 days a year in mountainous areas. The relatively high number of days with glazed frost is also recorded in
depressions. Most cases occur in winter in January.

The cases found in May or August are related exclusively to the presence of this meteorological
phenomenon at the stations in the mountain area.

Storm winds are characterized by sudden variations in wind direction and speed over short periods
of time, with rapid increases in atmospheric pressure and relative humidity, a sharp drop in air temperature,
often accompanied by heavy rainfall and stormy phenomena. The end of the phenomenon is just as sudden, the
decrease in wind speed occurs in a short time and is no longer accompanied by a change of direction. The storm
wind usually occurs in the warm season of the year on contact between two air masses, one cold, usually of polar
origin, and one warm, Mediterranean or tropical. Storm winds can also occur inside air masses and are due to
the convective upward movement generated by atmospheric ascents and atmospheric humidity.
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Map with the risk of storm winds

The highest number was found in Banloc with 197 cases, with a frequency of 6.4 cases per year. In the
mountain area the cases are few. The month with the most cases of storm winds is July.

1994 is the year with the most storm winds, registering 46 cases, followed by 1998 with 37 cases. Most
cases occur in the warm period of the year between May and August and the fewest in January-February.

The diurnal evolution of this phenomenon knows a maximum in the time interval 13-19 and a minimum
at night, between 1 and 7.

In Banat the dominant wind directions during storm winds are southwest, west, northwest. In terms of
duration, it ranges widely between a few minutes and 30-40 minutes, very rarely over 60 minutes.

Phenomenon associated with severe convection and causing damage to agriculture in particular, hail is
more common in the warm season. It occurs as a phenomenon associated with fronts or dynamic convection.
In its appearance, it is important to know a series of factors related to the pre- and post-frontal temperature and
pressure gradients but also the potential parameters that trigger convection. The power of the rising current in
convective cells plays an important role in a number of processes related to the birth and growth of hailstorms.
The height of the isotherms of 0 degrees and -20 degrees is also an important role.

There is a very large spatial differentiation of the location of this phenomenon. There have been many
cases when, for example, the weather stations did not report the phenomenon but witnesses from the cities to
which the stations belonged described the phenomenon occurred.

0,35
0,3

0,26
0.2

Numar de zile

0.1 L \_
0,05 :

Lunile anului

The average number of cases with hail in Sannicolau Mare.
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The maximum number of days with hail is in the warm season of the year, in July, followed by the
spring season, when the change of air masses takes place, the most prone month being April.

The duration of the phenomenon varies from a few tens of seconds to a few tens of minutes in the
mountains. The size of the grain varies from 2-3 mm to 50 mm (Timigoara, July 1999). In 31 years, a number

of 938 cases of hail were registered at the stations in the southwest of the country with an average of 62.6 cases
per year.

Topo-climatic regioning

The relief determines the altitudinal arrangement of the meteorological elements determining the
elementary types of topoclimates. All the relief leads to the amplification of some meteorological elements or to
the existence of some shelter areas.

Depending on what is presented in this chapter, they can be differentiated:

Topoclimate of plains with two subdivisions:

The topoclimate of the low plains, with high annual average temperatures of 10.6°C and with
precipitations that rarely exceed 600 mm but also fall below 550 mm per year, generally overlaps with the low
plains, of wandering in the western and central part of Banat, Timis Plain, Mures Plain. Winters are generally
mild with average January temperatures ranging between -1.8 and -0.4°C, with an average number of frosty days
between 95 and 105. In the lowland area the highest number of lightning days is recorded. The temperature of
July is 20.7-22°C. Here the most days with a storm are met.

The topoclimate of the high plains (Vingai Plain, Gataiei Plain), connects the forest-steppe and the
forest and has average annual temperatures of 10-11°C and a precipitation regime that varies between 500 mm
and over 650 mm at the contact of the plain with the mountain. January average temperatures vary between 0
and -1°C and July temperatures between 18.5 and 20.2°C.

The topoclimate of the hills (Lipovei, Poganisului Hills) is characterized by mild winters and hot and
long summers. Thermal inversions occur in depressed areas. Average monthly temperatures range between 9.3
and 10.10C, and atmospheric precipitation varies between 700 mm and 800 mm.

In January the average temperatures are around 00C and in July the average is 20-210C. The highest
number of stormy days is recorded in the hills. In the depression areas the temperatures of the coldest month are
-20C and the warmest 19.5°C. The thickness of the snow layer reaches on average up to 3 cm and the average
number of days with snow-covered soil can reach 60 days.

The topoclimate of the low mountains, with relative humidity and high nebulosity, with atmospheric
precipitations exceeding 1100 mm, with an average number of 55 days with snow and about 130 days with snow
cover. January average temperatures vary between 4.4 and 5.5°C and July temperatures between 12.8 and 13°C.

CHAPTER V - HYDROLOGY

The geographical location, the economic-social development as well as the climatic factors have deci-
sively influenced the development and distribution at county level of the hydrotechnical arrangements. Hydro-
technical arrangements are assemblies of constructions and hydrotechnical, industrial machines, automation
elements and other types of installations necessary for the efficient use of a water resource in order to serve the
needs of one or more water uses. Hydrotechnical constructions are those complex structures that are part of an
arrangement of a water resource executed both for the use of water resources for various purposes and for com-
bating the destructive effects of water.

The main role of modern hydrotechnical arrangements is to ensure the complex and efficient use of wa-
ter resources in a river basin, aiming through this process to meet the water requirements of users, regularization
of watercourses to prevent floods, use of water resources for economic purposes (transport, hydroelectric power
generation, tourism).
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The hydrographic network of Timis county

The hydrotechnical infrastructure outside the built-up area of Caras-Severin and Timis counties was de-
veloped in correlation with the strategy regarding the complex management of water resources in these counties.

1. DAMS AND EMBANKMENTS

The increasing pressure put on the efficient management of water resources (both from the point of view
of flood management and the coverage of increasing requirements) have led to the need to implement dam and
embankments networks in Caras-Severin and Timis counties.

Dams and reservoirs ensure the retention of water volumes needed to supply water to the population,
industry, irrigation or have a role in mitigating floods. These works change the time distribution of natural ru-
noff, amplifying the minimum flows and entraining the maximum ones, retain the transport of alluvium (but
which clogs the meadows), change the water quality parameters by reducing oxygenation and influence the
groundwater regime in the area.

Embankments are those works of land improvement made up of a set of constructions, installations and
arrangements, which aim at protecting a land surface against floods

Flow diversions transport water to areas without sufficient resources or to protect important areas from
flooding. Derivation works change the flow in size, increasing or decreasing water resources, as appropriate,
affect groundwater if they have losses, change the regime of alluvium, favoring deposits on rivers from which
water flow was taken and causing erosion of those receiving water.

1.1 The Caras-Severin County

The dams on the territory of Caras-Severin County were built to meet several needs of an energetic
nature (large dams), flood protection, ensuring local irrigation, and fish farming (small dams). In the following
tables are presented some technical details of some dams from Caras-Severin County:
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Table of permanent dams (accumulations) in Caras-Severin County

No. | Name of | Water course | Total volu- | H [m] | Year of | Purpose of dam
dam me (milli- commissi-
ons of cubic oning
meters)
Dognecea | Valea Lacului | 0.13 12 1750 Protection against floods, recreation
Mica
Oravita|Oravita 0.17 7.5 1750 Protection against floods
Mica
Dognecea | Dognecea 0.55 14.8 | 1758 Protection against floods, recreation
Mare
Oravita|Oravita 0.13 7.7 1886 Protection against floods, recreation
Mare
Buhui Buhui 0.5 17 1888 Water supply, protection against floods
Valiug Barzava 1.2 27 1910 Water supply
Marghitas | Buhui 0.23 7.7 1940 Water supply
Medres Medres 0.01 8 1940 Water supply
Gozna Barzava 11.5 48 1953 Water supply
Secul Barzava 15.13 41 1963 Water supply
Trei Ape | Timis 4.8 31 1969 Water supply
Taria Taria 0.1 10 1984 Water supply, protection against floods
Herculane | Cerna 15.8 58 1986 Protection against floods, hydro power
Poiana|Bistra Maru-|96 125 1992 Protection against floods, hydro power
Marului lui
Poiana|Rusca 18.6 75 2006 Protection against floods, hydro power
Rusca
Gura Go- | Minis 9.5 0.35 Hydro power
lumbului

* Total volume (million cubic meters) - the total volume of accumulation expressed in million cubic meters, H
(m) - the height of the dam in meters

Table of non-permanent dams (accumulations) in Caras-Severin County

No. | Name of dam Water course Total volume | H [m]
(thousands of
cubic meters)

1 Mercina Mercina 0.23 6.8

2 Rovina Rovina 0.1 6

3 Valea Vartopului Vartopului 0.11 8

4 Bucovat Bucovat 0.2 5.8

5 Pastoanea Pastoaneca 0.08 5

6 Fizes Fizes 0.04 4

7 Valea Satului Valea Satului 0.08 5

8 Valea Vina Satului Valea Vina Satului 0.4 6

* Total volume (million cubic meters) - the total volume of accumulation expressed in million cubic meters, H
(m) - the height of the dam in meters
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Table of polders in Caras-Severin County 17

Barzava 2.4 Resita
No. Name Water course L (km) H (m) S (ha) Vt (thousands of 18 Sodol 1.4 Resita
- cubic meters) 19 Barzava 1 Secu
1 Ghertenis Barzava 8.1 43 456 17.7
2 Zervesti Sebes 1.3 12 22 1.16 1.2 Timis County
3 Varadia Caras-Ciunovat 7 4.8 335 8.8 Table of permanent dams (accumulations) in Timis County
4 Lisava Caras-Lisava 7.64 4.8 495 10.2 No. | Name of dam | Water course | Total volu- | H [m]
* L - length of the polder in kilometers, H - height of the embankment in m, S - surface covered by the me  (thou- Vear of
polder in ha, Vt - total volume of the polder expressed in thousands of cubic meters sands  of caro
cubic me- commissio-
. . . ) nin Purpose of dam
Table with the list of embankment works in Caras-Severin County ters) g
No. Name of Water Position L hmed APLF. | Localities 1 Salcia Surgani 1.53 9.7 1969 Flood protection, fish farming
(km) (m) 2 Dumbravita | Behela 1.32 5 1971 Flood protection, recreation, fish
work course of dam protected farmi
P ; arming
! D?g F%zes F?zes MS 1.6 1.5 1984 3 Giarmata Behela 1.34 10.5 | 1971 Flood protection, leisure, fish
2 D?g Fizes Fizes MD 0.5 1.5 1983 farming,
3 Dig Ba}rgzava, Sector Gher- | Barzava MS 35.1 1.8 1984 3 4 |Ianova Gherteamos | 5.5 8.75 [1971 Flood protection
tgnst ocsa B D 356 T 1082 5 Murani Magherus 6.24 7.65 | 1971 Flood protection, fish farming
s D?g B?rtzava Bf'trtzava MS p 4 1'5 972 -2 6 Satchinez V. Sisco 3.35 6.3 1973 Flood protection
N lf l,S ra Bistra. Otelul B%stra MS 7'9 3' 1996 3 7 Sustra Lipari 0.92 8.5 1975 Flood protection, fish farming
lil o Slfulre 1S il Rt ' 8 Topolovat V. Mociur 4.2 9.5 1975 Aparare contra inundatiilor, Agre-
7 Dig Bist Bist MD 0.9 -2  |1973 ment, Pisciculturd
” D?g PIS ra. Pls ra' MD 2.6 2 1 — 15 1986 ;‘ 9 Sanandrei V. Lacului 1.5 7.25 1975 rrigation
%g ogans ogan’s : - 10 | Surduc Gladna 50 34 1976 Flood protection, leisure, water
Dig Caras Caras MS 35.5 1.5 1987 4 supply, hydropower
10 Dig Caras Caras MD 35.7 1.5 1986 2 11 | Latunas Semnita 0.81 6.5 1984 Flood protection, fish farming
11 Dig Nera Nera MS 2 1.6 1977 1 * Total volume (million cubic meters) - the total volume of accumulation expressed in million cubic meters, H
*MS / MD - position of the dam in relation to the watercourse - MS - left bank respectively MD - right bank;

(m) - the height of the dam in meters
L - length of the dam in kilometers; hmed - dam height in meters; A.P.LF. - year of commissioning

Table of non-permanent dams (accumulations) in Timis County

. . ) ) ) No. | Name of dam Water course Total volume (thousands | H [m]
Table with the list of water course improvement works in Caras-Severin County of cubic meters)]

No. Water course Length (km) Locality 1 Silagiu Silagiu 0.635 9.12
1 Barhes 1.4 Gradinari ) Gad Lanca Birda 20.5 3
2 Mehadica 2.3 Crusovat 3 | Izvorin Slatina 6.64 8
3 Bistra 2.6 Obreja 4 | Pischia Bega-Veche 13.3 10.4
4 Gelug 4.2 Lupac 5 Manastur Apa Mare 10.15 7
5 Minis 1.7 Bozovici 6 Cenei Bega Veche 4 3
6 Moravita 2.7 Bocsa 7 Hitias Bega 20 5
U Fizes 1.6 Bozovici 8 losifalau losifalau 1 9.15
8 Caras 4.9 Ticvanu Mare 9 Recas Curasita 0.52 8.5
9 Sodol 1.4 Resita 10 | Cadar Duboz Poganis 41.4 10
10 Poganis 63.2 Brebu 11 | Herendesti Fata 1.6 11.8
1 Timis 1.4 Caransebes 12 | Stiuca Timisana 231 12.1
12 Sebes 1.7 Caransebes 13 | Moravita Moravita 11.35 6.5
13 Barzava 72.2 Resita 14 | Padureni Timis 35 8
14 Terova 1.16 Terova 15 | Secasl Secas 0.48 5.67
15 Rudaria 3.5 Eftimie Murgu 16 |Secas II Secas 0.495 559
16 Bosneag 3.8 Moldova Noua 17 | Secas III Secas 0.559 6.43
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18 | Nanoviste Moravita 0.37 6.5
19 | Porcareata Clopodia 0.2 5.1
20 | Pruni Clopodia 0.1 54
21 | Cosarii | Chizdia 0.33 6.6
22 | Cosarii Il Chizdia 2 7.6
23 | Hodos Hodos 0.875 6.6
24 | Repas Repas 1.6 7.6
25 | Boculundia Boculundia 0.133 5.1
* Total volume (million cubic meters) - the total volume of accumulation expressed in million cubic meters, H

(m) - the height of the dam in meters

Table of polders in Timis County

No. Name of dam | Water course L (km) |H(m) |S (ha) Vt (thousands of cubic meters)
1 Hitias Timis-Bega 11,3 5 1430 20

2 Gad Timis-Lanca Birda |4,5 5 420 20.5

3 Padureni Timis 8,64 8 1120 35

4 Cenei Bega Veche 3,2 3 193 4

* L - length of the polder in kilometers, H - height of the embankment in m, S - surface covered by the polder
in ha, Vt - total volume of the polder expressed in thousands of cubic meters

Table with the list of embankment works in Timis County

Name of work/positioning | Water course | L (km) |h | Location Localities
(m) protected
Dig Apa Mare (Ier) MD Apa Mare 12.61 |3 Satchinez, Biled, Becicherec
Dig Apa Mare (Ier) MS Apa Mare 1212 |3 Ter 1
Dig Barzava MD Barzava 36.36 |2 Gataia, Denta, Banloc 2
Dig Barzava MS Barzava 4133 |2 Gataia, Denta, Banloc 7
Dig Sculea MD Barzava 43 2 Gataia 1
Dig Sculea MS Barzava 33 2 Gataia 1
Dig V. Singeorge MD Barzava 1.45 1.5 Gataia
Dig V. Singeorge MS Barzava 1.45 1.5 Gataia 4
Dig V. Brestei MD Barzava 0.4 1.5 Denta 2
Dig V. Brestei MS Barzava 0.4 1.5 Denta
Dig V. Manastirii MD Barzava 0.36 1.5 Gataia 1
Dig V. Manastirii MS Barzava 0.36 1.5 Gataia 1
Dig V. Voita MD Barzava 0.3 2 Gataia 1
Dig Bega MD Bega 10 3 Balint, Belint, Chizatau 3
Dig Bega MS Bega 26.3 3 Bethausen, Balint, Chizatau |1
Dig Bega navigabila MS Bega 3734 |3 Timisoara, Peciu, Uivar 7
Dig Bega navigabila MD | Bega 39.6 3 Timisoara, Sinmihaiul 5
Roman, Uivar
Dig Bega nenavigabila MD | Bega 12.87 |2 Topolovat, Remetea 2
Dig Bega nenavigabila MS | Bega 2038 |5 Topolovat, Remetea 5
Dig canal descarcare MD | Bega 5.76 4 Topolovat
Dig canal descarcare MS Bega 5.8 4 Topolovat 1
Dig Bega Veche MS Bega Veche [33.36 |4 Sacalaz, Beicherec, Cenei 2
Dig Bega Veche MD Bega Veche |32.1 4 Sacalaz, Beicherec, Cenei 4
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Dig Birda Veche MD Birdanca 5.25 1.5 1
Dig Boruga MD Boruga 1.4 2 Jamu Mare 1
Dig Boruga MS Boruga 1.5 2 Moravita 1
Dig Cernabora Sergani MD | Cernabora 0.5 3 V.V. Delamarina, Darova 2
Dig Cernabora Sergani MS | Cernabora 0.7 3 V.V. Delamarina, Darova 2
Dig Cernabora Stiuca MD | Cernabora 2.1 3 V.V. Delamarina, Stiuca 1
Dig Cernabora Stiuca MS | Cernabora 24 3 V.V. Delamarina, Stiuca
Dig Cernabora MD Cernabora 1 3 V.V. Delamarina
Dig Cernabora MS Cernabora 0.63 3 V.V. Delamarina
Dig Sergani MD Cernabora 11.6 3 V.V. Delamarina
Dig Sergani MS Cernabora 11.7 3 V.V. Delamarina 2
Dig Chizdia MD Chizdia 2.7 2 Ghizela 1
Dig Chizdia MS Chizdia 2.2 2 Ghizela 1
Dig Carastau MD Cherastau 2.29 2.5 Racovita 1
Dig Carastau MS Cherastau 2.16 2.5 Racovita 1
Dig Clopodia MD Clopodia 24 2 Jamu Mare
Dig Clopodia MS Clopodia 1.5 2 Jamu Mare
Dig Dicsani MD Dicsani 2.94 2.5 Boldur 1
Dig Dicsani MS Dicsani 2.97 2.5 Boldur 1
Dig Gherteamos MD Gherteamos | 2.05 2 Remetea Mare
Dig Gherteamos MS Gherteamos | 1.3 2 Remetea Mare
Dig canal Carlea MD Glavita-Riul | 1.95 2 Traian Vuia
Dig canal Carlea MS Glavita-Riul | 1.5 2 Traian Vuia
Dig Glavita MD Glavita 4.2 1.5 Traian Vuia 1
Dig Glavita MS Glavita 3.8 1.5 Traian Vuia 1
Dig Iercici MD Iercici 1.6 2 Becicherecul Mic
Dig lercici MS lercici 1.6 2 Becicherecul Mic 1
Dig Tofaia MD Lanca Birda |7.63 2 Voiteg
Dig Tofaia MS Lanca Birda | 6.67 2 Voiteg
Dig Lanca Birda MD Lanca Birda |17.1 3 Jebel, Ciacova 1
Dig Lanca Birda MS Lanca Birda |18.4 3 Jebel, Ciacova
Dig Minis MD Minis 1.5 2 Ghizela 3
Dig Moravita MD Moravita 1145 |3 Moravita 3
Dig Moravita MS Moravita 13.32 |3 Moravita
Dig Poganis MD Poganis 5.24 3.5 Sacosu Turcesc 2
Dig Poganis MS Poganis 4.62 35 Sacosu Turcesc
Dig Giurita MS Remetea 2.25 2 Remetea Mare 1
Dig Giurita MD Remetea 0.6 2 Remetea Mare
Dig Radasel MD Riul 1.35 1 Traian Vuia 1
Dig Radasel MS Riul 1.4 1 Traian Vuia
Dig Riu MD Riul 1.98 2 Traian Vuia 1
Dig Riu MS Riul 2.1 2 Traian Vuia 2
Dig Roiga MD Roiga 4.84 2 Moravita
Dig Roiga MS Roiga 4.88 2 Moravita 1
Dig Saraz MS Saraz 0.45 2 Traian Vuia 1
Dig Semnita MD Semnita 3.64 2 Jamu Mare
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Dig Semnita MS Semnita 3.75 2 Jamu Mare

Dig Stiuca MS Stiuca 0.2 2 Lugoj

Dig Surduc MD Surduc 2.9 2 Becicherecul Mic

Dig Surduc MS Surduc 2.9 2 Becicherecul Mic 2

Dig Surgani MD Surgani 11.6 3 Sacosu Turcesc, Cheveres 3

Dig Surgani MS Surgani 11.7 3 Sacosu Turcesc, Cheveres

Dig Timis MD Timis 10.3 2 Lugoj 1

Dig Timis MS Timis 11 2 Lugoj 1

Dig canal alimentare MD | Timis 3.93 3 Costei 1

Dig canal alimentare MS Timis 3.67 3 Costei 1

Dig Timis MD Timis 99.76 |5 Costei, Boldur, Racovita,
Cheveres, Giera

Dig Timis MS Timis 99.14 |5 Costei, Belint, Topolovat,
Recas, Giulvaz

Dig Timis MD Timis 5.19 2 Lugoj 1

Dig Timis MS Timis 2.24 2 Lugoj 1

Dig Timisina MD Timisina 20.77 |3 Boldur, Racovita 5

Dig Timisina MS Timisina 18 3 Boldur, Racovita 3

Dig V. Vucovei MD Vucova 1.1 2.5 Sacosul Turcesc 1

Dig V. Vucovei MS Vucova 2.2 1.5 Sacosul Turcesc 1

*MS / MD - position of the dam in relation to the watercourse - MS - left bank respectively M

1D - right bank;

L - length of the dam in kilometers; hmed - dam height in meters; A.P.LLF. - year of commissioning

Table with the list of water course improvement works in Timis County

Water course Length (km) Locality
Bardanca 13.8 Jamu Mare
Bega 1.66 Timisoara

Bega 1.1 Luncani

Bega Pod Modos 0.8 Timisoara

Bega Veche 32.3 Remetea Mare, Pischia, Sanandrei
Behela 17.35 Giarmata, Dumbravita
Behela 0.52 Timisoara
Boruga 1.6 Jamu Mare
Brestea 1.3 Denta

Bega (canal) 3 Timisoara
Carlea 2.1 Traian Vuia
Cherastau 2.4 Darova
Cernabora 341 V.V. Delamarina
Clopodia 2.47 Jamu Mare
Curasita 7.1 Recas

Dicsani 3 Boldur

Fata 12 V.V. Delamarina
Folea 4.75 Traian Vuia
Folea 5.7 Jebel
Gherteamos 17.86 Remetea Mare
Gladna 10.1 Firdea

Glavita 18.9 Traian Vuia
Hitias 0.3 Brestovat
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Hodos 0.2 Brestovat

lercici 18.1 Ortisoara, Becicherec
Lanca-Birda 18.4 Jebel, Ciacova
Lipari 3.1 Topolovatul Mare
Magherus 17.2 Pischia, Sanandrei
Minis 314 Bora, Secas, Ghizela
Mociur 7.57 Topolovatul Mare
Moravita 18.86 Moravita

Repas 0.5 Brestovat

Rovinita 0.7 Gataia

Roiga 4.88 Moravita

Saraz 1.75 Traian Vuia

Schelita 2.7 Darova

Sculea 15.8 Gataia

Surgani Cernabora 0.65 V.V. Delamarina
Stiuca 1.1 Stanca-Lugoj

Surduc 13.5 Becicherec

Surgani 21 Sacosu Turcesc, Cheveres
Timisana 20.77 V.V. Delamarina, Boldur
Timisel 6 Traian Vuia

Tofaia 26 Jebel

Utvin-Sinmihai 2 Sinmihaiul Roman

V. Apei 9.6 Varias

V. Latunas 7.82 Jamu Mare

V. Singeorge 2.7 Gataia

V. Manastur 4.9 Manastur

V. Tiganului 7 Recas

V. Varias 18 Biled, Becicherec

V. Vucovei 3 Sacosu Turcesc

2. WATER INTAKES, DERIVATIONS, CATCHMENTS

2.1 The Caras-Severin County

At the level of Caras-Severin County, derivations, catchments and water intakes present a very impor-
tant role both from the point of view of an efficient management of water resources but also in terms of energy,
industrial, social sectors of the Caras-Severin county community. Some of these hydro technical works are
briefly mentioned:

- the Breazova and Grebla water intakes in Carag Severin county have an energy role, making the water
supply between Crainicel Hydro Power Plant and Breazova Hydro Power Plant, respectively between Breazova
Hydro Power Plant (and the accumulation of Valiug) up to Grebla Hydro Power Plant;

- the Gozna and Safra water intakes (Caras Severin county) have a similar role, transporting the water
from the Guzna accumulation, together with the catchments of some tributaries of the Barzava river, for the
supply of Crainicel Hydro Power Plant;

- the Nera-Barzava derivation (Caras Severin county) has a role in the water supply of Resita municipa-
lity, respectively it has an energy role through the production of electricity (Crainicel Hydro Power Plant) made
by diverting the waters from the Nera river to the Barzava river

- the Nera-Oravita derivation (Caras Severin county) ensures the water supply of the town of Oravita by
taking over the necessary volumes of water from the Nera river downstream from the Sasca Montana locality;

- the Secu-Resita water intake (Caras Severin county) with a role in the water supply of the Resita mu-
nicipality from the Secu accumulation;

- the Semenic derivation (Caras Severin county) contributes to the supplementation of the water supply
of Resita municipality and to the production of electricity, by transferring some flows from the Timis river to the
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Barzava river, being used in this sense the Timis 3 Ape pumping station, respectively Crainicel Hydro Power
Plant;

- Ruieni water intake (Carag Severin county) has an energy role by using the flows taken from the Po-
iana Marului accumulation and their use in Ruieni Hydro Power Plant.

2.2 The Timis County

- In Timis county, for an efficient management of water resources but also in order to obtain an adequate
protection against floods, a series of hydrotechnical nodes and derivations of large waters were made.

- Thus, in Timis county there are a number of 5 hydrotechnical nodes as follows:

- Sanmartinu Maghiar hydrotechnical node

- Topolovat hydrotechnical node

- Sanmihaiu Roman hydrotechnical node

- Timisoara hydrotechnical node

- Costei hydrotechnical node.
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Fig.1.1. Dubla conexiune Timig-Bega

Within the river basin of the river Bega, the Bega - Timis discharge channel, together with the Timis -
Bega supply channel ensures in case of high waters on the river Bega the discharges of flows to the river Timis,
protecting Timisoara from flooding, while at low waters on the river Bega, the water flows from the Timis River
are supplemented.

3.LAND IMPROVEMENT DEVELOPMENTS

The geographical positioning of Caras-Severin and Timis counties decisively determines the installati-
on of a particular climatic regime of the entire western area of the country, subject predominantly to the influen-
ce of western and southwestern atmospheric circulation, western circulation, with a frequency of 45% (average
165 days per year) bringing polar air masses during the cold period, or, less frequently, coming with maritime
air masses favorable to the installation of mild winters, with abundant precipitations mostly in the form of rain
at low altitudes.

The situation of Caras-Severin County, from the point of view of the aridization phenomenon, is a better
one, the number of communes that present these phenomena and climatic tendencies being lower, largely due to
the higher relief forms and with a higher disposition, compared to that of Timis County.

These aspects together with the anthropic effects on the sustainable land management in the Caras-Se-
verin area led to the need to develop and implement land improvement arrangements. Thus, it is mainly noted
the existence of desiccation-drainage works to combat soil erosion and land improvement.

Land improvement aims to:

a) provide the protection of lands of any kind and of any categories of constructions against floods, landslides
and erosions, as well as the protection of accumulation lakes against clogging and regulation of watercourses;
b) ensure an appropriate level of soil moisture, which allows or stimulates plant growth, including viticulture
plantations, agricultural and forestry crops; c) ensure the improvement of acid, saline and sandy soils, as well
as protection against pollution.

Land improvement improvements such as complex hydro technical and agropedoameliorative works
are made in order to prevent and eliminate the action of risk factors - drought, excess water, soil erosion and
floods, as well as pollution - on land with any destination, regardless of the owner. They contribute to the capi-
talization of the production capacity of lands and plants, as well as to the introduction of unproductive lands in
the economic circuit.

Land improvement arrangements include the following categories of works:

a) embankment and regulation works of watercourses of local interest which ensure, mainly, the protection of
lands and any categories of constructions against floods, local water sources and outfalls for water runoff;

b) irrigation and rice fields arrangements that ensure the controlled supply of soil and plants with the quantities
of water necessary for the development of crops and the growth of agricultural production. These arrangements
include water collection, pumping, transport, distribution and drainage works and, where appropriate, land le-
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veling works;

¢) desiccation and drainage works, which aim at preventing and removing excess moisture from the land surface
and soil, in order to ensure favorable land use conditions. These works include collection, transport and drainage
of excess water;

d) works to fight soil erosion and to improve lands affected by landslides, which prevent, reduce or stop land
degradation processes. These arrangements include works for soil protection, regularization of water runoff on
slopes, extinction of torrential formations, and stabilization of quick sands;

e) pedoameliorative works on salted, acid and sandy lands, on polluted lands, including with oil residues, with
dumps from mining operations, on other non-productive lands, including leveling-modeling, scarification, deep
loosening works, ditches and drainage ditches, ridge plowing, salt washing watering, applying of liming mate-
rials and fertilizers for the purpose of use for agriculture and, where appropriate, forestry;

f) forest curtains for the protection of agricultural lands and plantations to fight soil erosion; g) other technical
solutions and new works, resulting from the research activity.

Land improvement arrangements can take over from authorized water sources the necessary for irriga-
ting agricultural crops and water supply of localities, fisheries, agricultural and industrial premises and ensure
the protection of localities and any category of construction against the effects of landslides and floods, as well
as the protection of storage lakes against clogging.

Land improvements are carried out at national level based on sectoral programs and strategy, and at
local level, according to the needs of local public authorities, legal or natural persons concerned, based on zonal
and local land use programs.

The design, execution and operation of land improvement arrangements are made in correlation with
water management, hydropower, and forestry, communication management, in accordance with the interests of
landowners and urban planning and landscaping documentation, taking into account the environmental protec-
tion requirements.

The principles underlying the achievement of land improvement objectives are the following:

a) the fair exploitation of land improvement facilities, irrigation or drainage and desiccation systems and flood
defense and soil erosion control works to ensure the protection of the interests of all beneficiaries;

b) consultation and, as appropriate, involvement beneficiaries, non-governmental organizations and other re-
presentatives of civil society in decision-making in order to promote their rational, efficient and transparent
adoption;

¢) the accomplishment, mainly, by the landowners, individually or through the land improvement organiza-
tions or the federations of land improvement organizations of the operation, maintenance and repairs of the
land improvement arrangements located on the lands they own, including the rehabilitation works, execution
of investments and bearing the costs of these activities; the state intervenes through the Administration and by
allocating funds from the state budget in addition to the Administration’s own sources or of the beneficiaries of
facilities declared to be of public utility, in cases where landowners cannot carry out land improvement activities
themselves; d) operation of land improvement facilities so as to prevent inefficient water use, excess moisture,
erosion and soil pollution and to promote environmental protection in accordance with environmental standards.

3.1 The Caras-Severin County

Thus, at the level of 2016, the desiccation works in Carasg-Severin County served the following areas:

- 28627 ha - the area of the lands on which desiccation works were carried out;

- 26988 ha - agricultural area on which desiccation works were carried out;

- 21760 ha - the surface of the arable land on which desiccation works were carried out;

- 5065 ha - the surface of forests and natural meadows on which desiccation works were carried out;

- 163 ha - the surface of the orchards of trees, nurseries, fruit bushes on which desiccation works were
carried out.

Erosion control and land improvement works were carried out on the following areas:

- 49049 ha - the area of the lands on which erosion control and land improvement works were carried
out;

- 47059 ha - the agricultural area on which erosion control and land improvement works were carried
out;

- 29408 ha - arable land area on which erosion control and land improvement works were carried out;

- 13959 ha - the surface of forests and natural hayfields on which erosion control and land improvement
works were carried out;

- 3692 ha - the surface of the orchards of trees, nurseries, fruit bushes on which erosion control and land
improvement works were carried out.

Drainage works covered the following areas:

- 831 ha - the area of the lands on which drainage works were carried out;

- 831 ha - agricultural area on which drainage works were carried out;

- 792 ha - the area of arable land on which drainage works were carried out.
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Table with land improvement works in Caras-Severin County

(Data related to 2014)
Name of impro- | Area of desicca- | Area of erosion Length of desic-
vement tion works control cation channels
No. Type qf (m)
works (CES) desiccation
1 Vermes 830
2 Sadova Veche 34
3 Vicinic 3200
4 Poiana Marului 850
5 Moldova Belobresca 4000
6 Iam — Ciortea 2300 By gravity 96300
7 Iam - Rusova 1820 By gravity 41800
8 Tau — Ezeris 30 400 By gravity 12065
9 Timis Superior 177 940 By gravity 104000
10 Varadia — Secaseni 2100 5750 By gravity 73500
11 Ciornovat 1085 3900 By gravity 20590
12 Vrani — Mercina 5100 1200 By gravity 132000
13 Greoni — Ticvanu 3235 500 By gravity 122600
14 Surduc — Forotic 280 2100 By gravity 20600
15 Barzava - Doclin 250 3070 By gravity 5050
16 Dalboset - Prilipet 970 6000 By gravity 35500
17 Bistra — Otelul Rosu | 2885 950 By gravity 75100
18 Cadar - Remetea 1785 5000 By gravity 52090
19 Bocsa — Binis 1660 2500 By gravity 54000
20 Bocsa - Sosdea 4400 1100 By gravity 132000

* CES - erosion control works

For Caras-Severin County, in the last decade a series of scientific studies have been carried out to identify
sustainable solutions to fight excess moisture in the soil by implementing desiccation-drainage arrangements.
Specific studies performed to identify solutions to fight excess moisture indicated a very favorable effect of the
filter from used polypropylene bags and a good to very good effect of the terasin filter. The results of the techni-
cal-economic calculation for certain studied areas showed an exaggeratedly small distance between the drains,
of 4 - 5 m and an exaggeratedly high specific investment. Aeration cross drainage, tubular drainage and mole
drainage according to the design nonograms are recommended for this area, not exceeding the distance between
the tubular drains in filter trenches of 46 - 86 m depending on the filter material used.

Landslides are not just a significant geo-hazard; they contribute to the geomorphic remodeling of the
landscape and transform the local topography. There are opinions that landslides should be considered as a
natural and common phenomenon in geological history, although they are rarely perceived as such by the com-
munity.

For Caras-severin County, 12618 ha of land affected by landslides were identified as stabilized, 6106
semi-stabilized and 3381 ha of land are affected by active landslides.

In recent years, new modern methods have been devised in the field of land improvement. Their oc-
currence is related to the need to minimize the negative consequences generated by the anthropogenic impact
on water and land resources. These methods are especially dedicated to flood control, water deficit management,
soil pollution control, soil erosion control. Together with the traditional methods that have been used so far, the
new methods form the basis for the sustainable development of a society capable of responding to the challenges
of the present.

Land improvements are a vital element of modern agricultural systems as they increase soil fertility and
ensure high and stable agricultural productivity over time. The sustainability of agricultural areas is ensured by
a control of the processes of hydrological, bio-chemical, hydro-geological nature, as well as of other processes
that take place in these landscapes. The main purpose of these control measures is to control the flow of matter
and energy within agricultural systems and to minimize losses.
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A major problem that these measures must address is the management of an increasingly intense compe-
tition for water resources against the background of the need to maintain a clean and sustainable environment. In
the agricultural sector we can see that an increase in productivity will certainly be based on the implementation
of new technologies in the field of land improvements, a more concrete calculation of water needs for plants,
significant improvements in the design, implementation, operation of irrigation and drainage. In this way, it will
be possible to respond to the current problems in the land improvement sector, problems that must be solved as
efficiently and quickly as possible.

The modernization of irrigation and drainage systems and the adoption of financially, socio-economically
and environmentally compatible management systems require a holistic approach in an attempt to increase
agricultural production, improve water resource conservation techniques, to prevent soil salinization as well as
water stagnation, respectively to protect the environment.

Looking from the perspective of sustainable development of water management in agriculture we can
see that most irrigation and drainage systems have developed in a step-by-step conception over the decades. In
many of these systems some structures are aged and/or damaged. In addition, irrigation and drainage systems
must withstand social and economic pressures and be able to respond positively to changes in requirements
and needs. As a consequence, the infrastructure in these irrigated and/or drained areas must be renewed or even
replaced in order to continue the sustainability of agricultural production. These processes depend on a number
of factors that need to be well coordinated: new and modern technology, environmental protection, institutional
strengthening, economic and financial analysis, quality research and human resource development. However,
many of these factors are associated with the risks and uncertainties generated by climate change, the market
and international trade.

Thus, increasing the value of the unit of production per unit area will play a particularly important role,
especially in the light of the effects of climate change at the regional level. The existence of hydro climatic data
is an essential condition in the design and management of irrigation and drainage works. Many of these systems
were implemented during the period when the effects of climate change were not so obvious so they require a
re-examination of functional and operational parameters as well as their adjustment to new conditions and requ-
irements. Moreover, updating and modernizing institutional procedures are essential components in increasing
the flexibility of systems to achieve high standards in service delivery. Particular attention must be paid, in some
cases, to the management side to the detriment of the technological component.

3.2 The Timis County

At the level of Timis county, both for ensuring a sustainable management of water and soil resources
and for mitigating/removing the negative effects of climate change, a series of land improvement works have
been developed (desiccation-drainage, irrigation, fighting soil erosion). These works have been integrated in
some cases in complex works (desiccation-drainage-fighting soil erosion or desiccation-drainage-irrigation) in
order to better respond to the specific challenges of the targeted area.
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Table with the areas with land improvement works in Timis County

AR

(hectares

Length of desiccation

Work Desecare C.E.S. [channels (km)
Gravity Pumnine | Irigation | Drenage
Sag - Topolovat 27653 8254 4260 587.3
Vinga - Biled - Beregsau 16907 8623 665 332.71
Behela 1662 51.25
Fibis - Alios 1588 1619 59.6
Ghiroda - Recas 8879 5042 252.5
Recas Chizatau 3500 1919 79.45
Minis - Chizdia 3514 1562 13411 67.54
Riu Glavita 8486 157.27
Hitias - Costei 384 50.52
Nord Lanca Birda 18147 13468 617 592.57
Pogonis 5012 6057 264.8
Surgani 2060 5700 177.1
Cernabora Timisana 2825 5485 166.65
Banloc 1477 8719 944 129.86
Moravita 7495 5205 5140 325.72
Birzava Mijlocie 12172 1297 338 294.2
Roiga 6070 785 157.16
Beregsau Amonte 1513 31.13
Bethausen - Ohaba 630 4246 492
Tr. Vuia - Dumbrava 838 978 13.33
Timisul Superior 2699 400 305 91.81
Cinca 248 260 14
Bega Superioara 348 25.32
Sergani - Cernabora 182 204 12.83
Manastur - Bunea Mare 94 7
Aranca 55582 25 986.05
Muresan 6040 448 124.7
Sinnicolau - Saravale 19998 1208 401.9
Galatca 8280 41.65
Checea - Jimbolia 54451 684 828.51
Uivar - Pustinis 5403 300 88.62
Rauti — Sinmihaiu German 5128 321 178.25
Begheiu Vechi Vest Timisoara 10500 10 281.82
Teba — Timisati 28063 285 818.5
Bociar 4126 90.73
Caraci 5503 240 121.97
Rudna — Giulviz 5643 252 137.36
Sud Lanca Birda 9984 251.73
Timisul Mort 19692 539 354.07
Livezile 5462 89 110.31
Partos — Glogoni 2876 62.25
Cherestau — Dicsani 357 2298 43.18
Beregsau 542
Periam 589
TOTAL
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Map of excess moisture of Timis County

Some of the desiccation-drainage works in the Timis County are presented in the following images
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Vinga — Biled — Beregsau desiccation system
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Uivar — Pustinis — Rauti —Sinmihaiu German; Begheiu Vechi — Vest Timisoara desiccation system
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Teba — Timisat; Caraci; Rudna - Giulvaz desiccation system
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South and North Lanca — Birda desiccation system; Lanca Brasovani; Banloc — Tolvadia; Partos - Roiga desic-
cation system
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The pumping stations associated with these desiccation systems are summarized below:

Aranca improvement work comprises 9 pumping stations with the following characteristics:

- Aranca PS, the destination of the station is desiccation, the type of station being SPR, the number of
aggregates is 8, the power of an aggregate is 150 kW, the type of pump is DH 750, aggregate flow 1.69 m3/s,
the nominal pumping head height is 6 mWS (mCA??)

- Cheglevici M.D. PS, desiccation, SPR, with 3 pumping units, the power of one unit being 55 kW,
Brates 500 pump type, aggregate flow 0.6 m3/s, nominal pumping height 3.6 mWS

- Cheglevici MS PS, desiccation, SRP, 2 units with power per unit of 90 kW, 1 unit with power of 30
kW, 2 units with power of 5 kW per unit, the pumps are of Brates 500, Brates 350, Cris 150 type, and aggregate
flows are 0.75 m3/s, 0.25 m3/s, 0.033 m3/s, nominal pumping height of 6.5 mWS;

- Colonia Bulgara PS, the destination of the station is desiccation, the type of station being SPR, the
number of aggregates is 4, the power of an aggregate is 90 kW, the type of pump is Brates 600, aggregate flow
1.02 m3/s, the nominal pumping height is 4.68 mWS;

- Mures PS, the destination of the station is desiccation, the type of station being SPB, with a number of
6 aggregates, having the power of 200 kW on an aggregate, and other three aggregates, the nominal power on
an aggregate being 630 kW, the pump type is D 750 V and DV5-110, aggregate flow 0.71 m3/s and 7.5 m3/s,
nominal pumping height is 7.5 mWS;

- Valcani I PS, the destination of the station is desiccation, the type of station being SPR, with a number
of 2 aggregates, having the power on an aggregate of 180 kW, the type of pump is Brates 500, aggregate flow
0.75 m3/s, the nominal pumping height is 6 mWS;

- Valcani II PS, the destination of the station is desiccation, the type of station being SPB, with a number
of 3 aggregates, having the power of 165 kW on an aggregate, pump type is Brates 500, aggregate flow 0.65
m3/s, the nominal pumping height is 3.6 mWS;

Vinga-Biled-Beregsau improvement work

- Becicherec I PS, the destination of the station is desiccation, the type of the station being SPR, with a
number of 2 aggregates, having the power of 22 kW on an aggregate, the type of pump is Brates 350, aggregate
flow 0.3 m3/s, the nominal pumping height is of 5.7 mWS;

- Becicherec 11 PS, the destination of the station is desiccation, the type of station being SPR, with a
number of 2 aggregates, having the power on an aggregate of 75 kW, pump type Brates 500, aggregate flow 0.53
m3/s, nominal pumping height of 6 mWS;

- Becicherec III PS, the destination of the station is desiccation, the type of SPR station, 1 group with
2 aggregates, having the power of 75 kW on an aggregate, the type of pump is Brates 500, aggregate flow 0.69
m3/s; 1 group with 1 unit, having power on an unit of 22 kW, Brates 360 pump type, aggregate flow 0.22 m3/s,
nominal pumping height is 7.6 mWS;

- Beregsau I PS, the destination of the station is desiccation, the type of station being SPR, with a num-
ber of 3 aggregates, having the power of 75 kW on an aggregate, pump type is Brates 500, aggregate flow 0.5
m3/s, nominal pumping height e of 7.9 mWS;

- Beregsau II PS, the destination of the station is desiccation, the type of SPR station, 2 groups, 1 group
with 2 aggregates having the power on an aggregate of 90 kW, the type of pump is Brates 500, aggregate flow
0.75 m3/s; 1 group with 1 unit, having power on an aggregate of 22 kW, Brates 350 pump type, aggregate flow
0.28 m3/s, nominal pumping height is 6 mWS;

Checea Jimbolia improvement work

- Bobda I PS, the destination of the station is desiccation, the type of station being SPB, with a number
of 4 aggregates, having the power on an aggregate of 75 kW, Brates 500 pump type, aggregate flow 0.72 m3/s,
the nominal pumping height is of 4.5 mWS;

- Cenei I and II Pumping Stations, the destination of the station is desiccation, SPB station type, con-
sisting of: 1 group consisting of 3 units, power per unit 130 kW, pump type DH750, aggregate flow of 1.5 m3/s
respectively 1 unit, power per aggregate of 75 kW, Brates 500 pump type, aggregate flow of 0.66 m3/s, pumping
height of 5.6 mWS; 1 group consisting of 3 aggregates, power per aggregate of 400 kW, DV 5-47 pump type,
aggregate flow of 0.77 m3/s respectively 3 aggregates, power per unit of 75 kW, DV 2-10 pump type, aggregate
flow of 3.68 m3/s, pumping head height 7 mWS;

- Comlos PS, the destination of the station is desiccation, SPR station type, consisting of 2 aggregates,
power per unit of 40 kW, Brates 400 pump type, aggregate flow of 0.42 m3/s respectively 1 aggregate, power
per unit of 20 kW, Brates 350 pump type, aggregate flow of 0.28 m3/s, pumping head height of 4.6 mWS;

- Gravati PS, the destination of the station is desiccation, SPR station type, consisting of 3 aggregates,
power per aggregate of 90 kW, Brates 600 pump type, aggregate flow of 0.36 m3/s respectively 1 aggregate, unit
power of 40 kW, Brates 400 pump type, aggregate flow of 0.42 m3/s, pumping head height of 5 mWS;

- Jimbolia PS, the destination of the station is desiccation, SPR station type, consisting of 3 aggregates,
power per aggregate of 55 kW, Brates 500 pump type, aggregate flow of 0.6 m3/s respectively 1 aggregated,
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power per aggregate of 40 kW, Brates 400 pump type, aggregate flow of 0.42 m3/s, pumping head height of 5
mWS;

Uivar — Pustinis improvement work

- Kerites I PS, the destination of the station is desiccation, SPB station type, consisting of 1 aggregate,
power per aggregate of 40 kW, DH 450 pump type, aggregate flow of 0.6 m3/s respectively 1 aggregate, power
per aggregate 150 kW, DH 750 pump type, aggregate flow of 1.5 m3/s, pumping head height of 5.9 mWS;

- Kerites II PS, the destination of the station is desiccation, SPR station type, consisting of 1 aggregate,
power per aggregate 22 kW, Brates 350 pump type, aggregate flow of 0.28 m3/s;

- Otelec M.D, PS; the destination of the station is desiccation, SPB station type, consisting of 4 aggre-
gates, power per aggregate of 37 kW, Brates 400 pump type, aggregate flow of 0.3 m3/s, pumping head height
of 4.1 mWS;

- Pustinis PS, the destination of the station is desiccation, SPB station type, consisting of 2 aggregates,
power per aggregate of 55 kW, DV 450 pump type, aggregate flow of 0.6 m3/s, pumping head height of 7 mWS;

- Sinmartin M.D. PS; the destination of the station is desiccation, SPB station type, consisting of 2 ag-
gregates, power per aggregate of 30 kW, BRG pump type, aggregate flow of 0.15 m3/s, pumping head height
of 5.3 mWS;

- Uivar PS; the destination of the station is desiccation, SPB station type, consisting of 2 aggregates,
power per aggregate of 200 kW, PRV 450 pump type, aggregate flow of 1.5 m3/s, pumping head height of 7.1
mWS.

Rauti-Sinmihaiul-German improvement work

- Proletaru PS; the destination of the station is desiccation, SPB station type, consisting of 1 aggregate,
power per aggregate of 40 kW, DH 45 pump type, aggregate flow of 0.6 m3/s, pumping head height of 4.1 mWS;

Sag-Topolovat improvement work

- 6 Mosnita PS; the destination of the station is desiccation, SPB station type, consisting of 4 aggregates,
power per aggregate of 90 kW, Brates 600 pump type, aggregate flow of 1.075 m3/s, pumping head height of
3.6 mWS;

- 3 Albina (Urseni) PS; the destination of the station is desiccation, SPB station type, consisting of 2
aggregates, power per aggregate of 90 kW, Brates 600 pump type, aggregate flow of 0.6 m3/s, pumping head
height of 8.1 mWS;

- 4 Bazos PS; the destination of the station is desiccation, SPB station type, consisting of 7 aggregates,
power per aggregate of 110 kW, Brates 600 pump type, aggregate flow of 1 mc/s, pumping head height of 7,15
mWS.

4.WATERWORKS SYSTEMS

4.1 The Caras-Severin County

At the level of Caras-Severin County, the cities and approximately 70% of the communes have water
supply systems. Regarding the situation of wastewater collection, disposal and treatment systems, the situation
is worrying because less than a quarter of municipalities benefit from wastewater treatment plants.

1. Waterworks equipment of the city of Resita

The water supply system of the city of Resita supplies water both to the municipality of Resita and to
some localities using resources from Lake Secu and the Sodol springs. The raw water taken from Lake Secu is
treated in the Resita treatment plant covering the following technological processes: coagulation/flocculation;
decantation; fast sand filtration; disinfection in the contact basin; hardness correction using carbon dioxide and
lime.

The water supply system of Resita is served by several pumping stations as follows: Samota pumping
station (pumps water to the treatment plant), Moroasa I pumping station (serves consumers in Moroasa I nei-
ghborhood), pumping station Moroasa II (serves consumers in the Moroasa II neighborhood), Opeltz hydropho-
re pumping station and Caraiman hydrophore pumping station.

The water supply system of Resita has 5 tanks with a capacity of almost 10,000 cubic meters. The water
supply network has a length of over 130 km, part of which requires rehabilitation works.

The sewerage system in the city of Resita is a mixed type, the collected wastewater being transported
to the treatment plant and subsequently discharged into the Barzava river. The system does not have pumping
stations for wastewater. The water purification process is a two-stage biological one. The treatment plant has
fine grates, aerated sand removal, primary sedimentation tanks, secondary sedimentation tanks, aeration tank,
fermentation tank. Unfortunately, the domestic sewerage network does not have sufficient coverage compared
to the needs of the area.

2. Waterworks equipment of the city of Caransebes

The water supply system of Caransebes serves 2 localities: Caransebes and Jupa. The water source ne-
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cessary for this system comes from the Zervesti accumulation lake, a lake that in turn is fed from Poiana Marului
lake (Bistra Marului river). The water from the Zervesti accumulation lake is treated in the treatment plant in
the built-up area of Caransebes, a station that has technological processes such as flocculation, microfiltration,
rapid sand filtration, disinfection.

The distribution network of the water supply system of Caransebes has a length of over 50 km.

The sewerage system related to the city of Caransebes is a unitary type, with gravitational drainage, the
wastewater being treated in the Caransebes treatment plant. The treated water is then discharged into the Timis
River. The Caransebes treatment plant has a mechanical treatment stage (grates, grease removal tank, sedimen-
tation tanks), a biological treatment stage (aeration tank, secondary sedimentation tanks, sludge fermentation
tanks) and a chemical treatment stage (chlorination, contact tank with chicanes). In the case of this locality, also,
the wastewater treatment system does not completely cover the residential area.

3. Waterworks equipment of the town of Bocsa

This water supply system serves the town of Bocsa using water from several boreholes equipped with
pumps that send water to the treatment plant. The treatment plant has chlorination and sand filters with sprin-
klers for aeration.

The water supply system of Bocsa has a pumping station (Godinova) and 5 tanks (total capacity of
about 3000 m3) of which 3 are functional.

The Bocsa wastewater collection system is a mixed system. Due to the fact that the Bocsa treatment
plant is still non-functional, the main collector discharges directly into Moravita, a local tributary source of the
Barzava River. The sewerage network of Bocsa is of mixed type and includes over 8 km of sewers. The sewe-
rage system does not have wastewater pumping stations.

4. Waterworks equipment of the town of Otelu Rosu

It serves the town of Otelul Rosu and the town of Cireasa using water from the Magura reservoir (Bistra
river). Given the geomorphology of the area, water is transported gravitationally in the distribution network, the
water supply system of the town of Otelul Rosu does not have a pumping station.

The water treatment plant related to the water supply system of the city of Red Steel has the technolo-
gical process that includes: flocculation, decantation, filtration through fast filters and disinfection. The water
distribution network is over 40 km long.

In the case of Otelul Rosu, we can discuss about a sewerage system that includes a divider-type sewe-
rage network with a length of almost 17 km served by a wastewater treatment plant. As the relief in the area of
Otelul Rosu locality the gravitational flow of the wastewater to the discharge point, the sewerage system does
not have a wastewater pumping station. Domestic wastewater is treated in the treatment plant which includes:
inlet chamber, grills, sand removal, primary decanters, sludge pumping station, sludge drying beds, etc.

5. Waterworks equipment of the town of Moldova Noua

The Moldova Noua water supply system serves 3 localities (Moldova Noud, Moldova Veche and Ma-
cesti) using 2 underground water sources (Macesti and Florimunda sources). The water is subsequently treated
by a chlorination station or by disinfection using lime chloride solution. The pumping station related to the
Moldova Noud water supply system has the role of transferring the treated water to the tank from which the dis-
tribution is subsequently made to the consumers. The distribution network of the Moldova Noud water supply
system has a length exceeding 30 km.

The sewerage network related to the city of Moldova Noua has a length of over 19 km. As the sewerage
system does not have a wastewater treatment plant, the wastewater is discharged, through a pumping station,
into the Danube River.

6. Waterworks equipment of the town of Oravita

This system takes the raw water from 4 catchments and an underground source. The 4 catchments are:
Izvorul Rece, Valea Oravitei, Simion and Galeria Nicolae. The underground source has 3 boreholes equipped
with submersible pumps. The pumping station afferent to the water supply system of Oravita has the role of
ensuring the necessary flow and pressure to the consumers. The water treatment process in the supply system of
Oravita consists of chlorine disinfection and takes place in several chlorination stations according to the sources
of raw water.

The treated water can be stored in tanks with a total capacity of almost 2000 cubic meters. The water
distribution network exceeds 27 km in length with portions with quite advanced state of attrition.

The town of Oravita has a unitary sewerage network with a length of almost 10 km. The sewerage
system in the Oravita agglomeration does not include any wastewater pumping station (due to the land configu-
ration) and does not benefit from a wastewater treatment plant.

7. Waterworks equipment of the town of Baile Herculane

It serves both the town of Baile Herculane and the neighboring town of Pecinisca. The raw water is
taken from the Herculane accumulation lake (Cerna river). The system has a pumping station that pumps the
treated water into tanks. The water treatment is done in the Baile Herculane treatment plant which has decanters,
fast sand filters, disinfection with sodium hypochlorite.

The length of the water distribution network for this water supply system exceeds 13 km.
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The sewerage network related to Baile Herculane is a divider type with a total length of almost 16 km.
The sewerage system has 3 wastewater pumping stations. The treatment plant is located on the left bank of the
Cerna River and has the following technologies: grills, acrated grease separator, primary and secondary decan-
ters, sludge tanks, recirculation sludge plant, sludge pumping stations, sludge drying beds.

8. Waterworks equipment of the town of Anina

The Anina water supply system covers both the town of Anina and the town of Steierdorf. This system
uses water mainly from Lake Buhui but also from 6 other underground sources (springs). The Anina water
supply system is served by 5 pumping stations (both for raw and treated water) and 4 treatment stations (points)
operating on the basis of sodium hypochlorite.

There are 6 tanks in this water supply system, their total capacity being approximately 4000 m3. The
water distribution network is almost 37 km long, with both new, old and used pipes.

The sewerage network is about 15 km long. The treatment plant in the Steierdorf district includes a
mechanical treatment plant, a biological treatment plant, a sludge treatment plant, a UV disinfection system and
a water parameter measuring station.

9. Other localities that have waterworks systems

47 communes in Caras-Severin County have water supply systems using both surface sources (streams,
lakes) and underground sources (springs). Unfortunately, not all systems have raw water treatment plants. There
where it exists (and/or works), the treatment of raw water is

generally done by chlorination. However, there are also more modern stations that also have decanters,
sand removing equipment, various types of filters, denitrificators, pH correction, etc.

The wastewater treatment plants at the level of the communes of Caras-Severin county are very few,
some of them being non-functional. This situation leads to pollution events of watercourses and lands, with an
impact on environmental factors.

4.2. The Timis County

At the level of Timis county, all 10 urban centers (2 municipalities and 8 cities) and 78 out of a total
of 89 communes have centralized water supply installations. Regarding the situation of centralized sewage in-
stallations, 9 out of 10 urban centers have this type of installations as well as 17 out of 89 communes.

The municipality of Timisoara ensures through its hydro-urban systems the water supply for approx.
330,000 inhabitants, water coming from both surface sources (65%) and underground sources (35%). The in-
dustrial drinking water is provided from the Bega river through the Water Plant no. 3. Water quality can be al-
tered during rainy periods (periods of heavy rainfall in the upper basins of the 2 main sources - the rivers Timis
and Bega) in terms of turbidity.

The water distribution network has a length of over 620 km, part of it showing non-compliant para-
meters in relation to European provisions. The metering of the water distributed to the consumers exceeds the
percentage of 99%

The second municipality of Timis county, Lugoj, provides water supply for over 40,000 inhabitants both
from surface sources (Timis river) and from underground sources. Water treatment is provided by 3 plants, 2
being dedicated to water from underground sources and 1 treats water from surface sources. The length of the
distribution network exceeds 100 km and the metering exceeds the percentage of 90% of consumers.

The 8 cities of Timis County provide water supply for populations between 2,600 and 13,000 inhabi-
tants (values per urban center), totaling almost 47,000 household consumers. In total, the 8 cities can provide a
flow of over 25000 m3/day drinking water.

In rural areas, 152,200 inhabitants are connected to water supply systems, the length of the distribution
network exceeding 1,700 km.

Wastewater sewerage, at the level of Timis County, is done in 10 cities and 23 communes (accounting
for one third of the total number of localities in the county).

At the level of Timisoara Municipality, the sewerage system serves both the inhabitants of this city and
part of the adjacent communes/villages, the connected population exceeding 370,000 equivalent inhabitants.
Wastewater is transported gravitationally to the treatment plant.

CHAPTER VI -SERBIA CLIMATE ANALYSIS

The diversity of natural conditions and the geographical position of the South Banat District determine
the essential features of the climate and its local peculiarities. The former appear as a result of the general
circulation of air masses of different origins over the relief units. In the cold season, continental polar influences
appear, reaching our lands through the Siberian anticyclone, alternating with the maritime polar air masses
determined by the North Atlantic cyclones. Occasionally, but not without importance, influences of the maritime
air masses on the Atlantic Ocean brought by the Azores Anticyclone but also from the Mediterranean Sea, occur.
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Figure 1: Multiannual average temperature (adapted from Serbian climatology)

The spatial distribution of the average temperature within the South Banat District reveals the
preponderance of values over 12 degrees.

Depending on the main relief stages as well as their particularities, complex topoclimates of hills
(Vrsac) and plains can be identified, each of them comprising a wide range of elementary topoclimates. We can
mention the topoclimates of hilly peaks, forests (in turn, hill or plain), We can also mention topoclimates of
valley, meadow, lake, etc.

The thermal characteristics of the cold season are influenced by the circulation of southeastern, western
and southwestern air masses, of oceanic or Mediterranean origin. Against the general background of these
predominant circulations, winters are milder than in other parts of the country.

The average temperature of July is related to the relief layer and the onset and persistence of western
anticyclonal activities makes the warm season often begin in May and extend until September. The 21-degree
isotherm closely follows the boundary between the hill and the plain.
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Figure 2: Number of days with insolation (adapted from Serbian Climatology)
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The first days with the average daily temperature with values greater than or equal to 0°C are usually
recorded in the first decade of February in the southwest of our region. In the rest of the plain, the values appear
in the second decade of February and come to mind even later. The last day with average daily temperatures
greater than or equal to 0°C appear in the last decade of December in the lowland plain area, in the second
decade in the Vrsac hills even in the first decade of November.

The phenomenon of frost, due to the southwestern air circulation in the Mediterranean, occurs later
compared to other areas in Serbia. In the western half of the

South Banat District, the first day of frost occurs at the end of October and a little earlier in the east.

The thermal characteristics of the spring season are of particular importance because the atmospheric
conditions decisively influence the state of vegetation of autumn crops and the start of the spring agricultural
campaign. Against the background of cold air invasions from the northeastern areas of the continent, there are
sporadic drops in temperatures up to 0°C. Thus, areas with early appearances of the -2°C isotherm appear in the
plain areas, with up to 15 days compared to the 0°C isotherm.

In the South Banat District, as well as in the Romanian Banat, the autumns are longer, warmer and with

more constant temperatures than the springs.

Atmospheric pressure

The daily variation of atmospheric pressure depends on latitude, altitude and the nature of the active
surface. In good weather, the pressure has two highs at 10 and 22 hrs and two lows at 4 and 16 hrs. The
annual variation generally shows maximum values especially in winter and minimum values in summer. Factors
influencing the annual variation are: the succession of seasons, latitude, altitude, the nature of the earth’s surface.

For the meteorological stations in southwestern Romania, which are also representative for the situation
of the South Banat District, the highest values of the multiannual monthly average are recorded in January,
rarely in December. The lowest values are usually recorded in April. The absolute maximum values are related
to the activity of the Eastern European Anticyclone and exceed 1040 mb (for example 8th of February, 2005).
The lowest values, below 945 mb, are generally related to the presence of closed nuclei of cyclones, such as the
Mediterranean or Iceland.

The sun’s brightness duration

This indicator represents the time interval during a day when the Sun shone in the sky. It consists
in determining the number of hours during which the Sun illuminated the meteorological platform and its
surroundings and depends on nebulosity, latitude, seasons and altitude.

The annual average is around 2100-2200 hours, the annual maximum can reach over 2500 hours. The
highest average value is registered in July or August and the minimum in December, less often in January. Most
hours of brightness are recorded during July, with values exceeding 270 hours.

The average values of direct solar radiation are between 0.7 and 1.1 cal/cmp/min and the diffuse
radiation has average values of 0.02 and 0.4 cal/cmp/min. The largest number of hours in which the Sun shines

is distributed in the warm season (July-September) with over 700 hours.
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Figure 3: Average duration of sunshine (adapted from Serbian Climatology)

Atmospheric nebulosity

This meteorological parameter depends on the general circulation of the atmosphere, the particularities
of the active surface, convection.

The multiannual average value is around 5.2 and 6.1 tenths, and the maximum nebulosity is recorded in
December with values over 7 tenths. The lowest nebulosity is recorded in August and is about 4 tenths.

The diurnal variation of nebulosity is influenced by the seasons. In winter, especially at the beginning
of the day, stratiform clouds predominate. In summer, due to convection, Cumulonimbus clouds and various
forms of Cumulus are common. In 24 hours there are two maximums of nebulosity, one in the early hours of the
morning and another in the afternoon.

In the hilly area, with the increase of the relief height, the maximum nebulosity moves from the winter
months to the spring months, especially to the area of the Vrsac hills. Here, the minimum values of nebulosity
appear in July-September.

Figure 4: Number of cloudy days (adapted from Serbian Climatology)
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The wind regime

The factors that determine the frequency and speed of the wind are related to the general circulation of
the atmosphere, to which the influences of local circulation are added.

The size of the thermic and baric gradients related to the formations of the pressure field, the convecti-
on, all influence the wind speed. Predominant in our region of interest are the westerly winds, with particulari-
ties determined by the above factors. The atmospheric calm has a considerable weight, in percentages that vary
between 17.5% on the plain and 7.6% on the hill. Dominant directions vary.

Figure 5: Wind rose (adapted from Serbian Climatology)

In the western hill area, atmospheric calm situations are not common. The frequency of calm is
determined by thermal inversions, which are reduced in spring with the intensification of cyclonic activity.

Significant is also the effect of the local wind Cosava, foehn type wind, which blows in the south,
southeast of Serbia, along the Danube. The effects of this wind are also felt in the western part of Romania, in
the area of Timis and Caras-Severin counties.

Atmospheric precipitation

Atmospheric precipitation refers to all products resulting from the processes of condensation and
crystallization of water vapor in the atmosphere, which fall from the clouds and reach the soil surface under
various forms of aggregation.

The genesis of precipitation is related to a series of physical processes, starting with the process of
evaporation, the rise and condensation of vapors on condensation nuclei, the fall of droplets and their growth
through several mechanisms. The physical state of precipitation depends on the physics of the atmosphere and
its laws.

Due to cyclonic activity and humid air invasions from the west, southwest and northwest, rainfall is
richer than in other parts of the country.
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Figure 7: Average annual precipitation (adapted from Serbian Climatology)

The average monthly precipitation decreases from the beginning of the year until March and then it gra-
dually increases until June, when a maximum precipitation is recorded; then it decreases until October and then
increases again until January. This secondary maximum determines the individualization of the Mediterranean
type of precipitation regime in southwestern Romania (Dissescu, 1952).

In the plain area in June the precipitation amounts decrease below 75 mm at Stamora but exceed 100 mm
in the hill area (Vrsac) and reach over 120 mm in the mountains.

In general, the smallest quantities fall in January and February and vary between 30-40 mm in the plain
area (Stamora-Moravita area), slightly exceeding 50-60 mm on the hill and reaching 60 mm in the mountains.
This is not a strict rule.

Summer is the main season in terms of the amount of rainfall. The amounts of water falling in the plain
area vary between 130 mm at Stamora, 215 mm at Vrsac. In the hilly regions the quantities oscillate a lot. In
mountain areas the quantities exceed 400 mm. During the summer season, showers are predominant. They can
also have a torrential character and can be accompanied by hail. As a percentage, in summer they fall on avera-
ge 30 percent of the annual amount of precipitation reaching up to 35% to and even 40% in the mountain area.
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Spring is the second season in terms of the amount of rainfall. This is of particular importance for agri-
culture. The amounts of precipitation increase from the plain areas, where they are generally below 150 mm, to
the hill areas, with 150-170 mm and mountains, where they exceed 200 mm. Among the spring months richer
in precipitation are May and the beginning of June.

Both in the spring season and especially in the summer, the precipitations are due to the atmospheric
convection within the air mass but also to the frontal atmospheric convection.

In autumn, the amounts of water are slightly lower than those that fall in spring. They play an important
role in autumn crops. The amounts of water vary between 110 mm in the plain areas and over 230 mm in the
mountains. During this season fall 20-23% of the annual amount of precipitation. In winter, the amounts of wa-
ter that fall are the lowest. They extend a little over 110 mm in the plain area and reach 150 mm in the mountains.
Precipitation is mixed: rain, snow and sleet.

Figure 8: Number of days with ice cover (adapted from Serbian Climatology)
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Figure 9: Number of frost days (adapted from Serbian Climatology)

In the mountain area most precipitations fall in summer (35 percent of the annual total). The share for
the other seasons is 26 percent in spring, 20.5 percent in winter and 18.5 percent in autumn.
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Drought

It is installed as a phenomenon if for 14 consecutive days in the cold season and at least 10 consecutive
days in the hot season there were precipitations that totaled at most 10.1 mm. The phenomenon of drought can
occur in any season.

There is a great non-periodic variability of dryness and drought in frequency, duration and intensity. Ac-
cording to Bogdan (1980), there were 22 periods of drought in the Western Plain. In the relatively small number
of droughts compared to other regions of the country, an important role is played by the location of Banat in
relation to the main air masses that affect Romania. An example of a drought was reported in the spring of 2007
when several meteorological stations accumulated in April quantities of less than 1 litersqm. More recently,
drought episodes have been recorded in the spring of 2020, as well as in the fall of 2018.

Snow is a phenomenon specific to the cold season of the year. In the high mountain area, precipitation
in the form of snow can be transient in any season. Snow is mainly recorded in the eastern mountainous areas.
Solid precipitation usually occurs between October and April, but most snowy days are found between Decem-
ber and February. The number of snowy days is less than 25 in Stamora, 9 in Pancevo and over 45 in the Vrsac
hills area.

The average monthly number of snowy days is over 10 in the mountain area and around 6 in the plains.
At most weather stations, the average date of the first snowfall is in the third decade of November, except for
mountain stations when the phenomenon occurs faster. The average date of the last snow is in the plain area in
the first half of March, the last decade of the same month for the hill area.

The average annual duration of the snow cover interval is 73 days in the plains, 90-100 days on the hill
and exceeds 200 in the mountains. The average number of days with snow-covered soil rarely exceeds 30 days
in the plain area but does not fall below 19. On the hill it ranges between 23 and 70.

The average thickness of the snow layer is less than 2 cm in the plain, on the hill between 1.5 and 3.7
cm and in the mountain area it is 27 cm.

In the plain regions, the average date of the first layer of snow is recorded in the second decade of
December. In hilly lands further east, the average date shifts to the first half of December or even the third of
November. In the mountains the first day with snow can be in the second or first decade of November.

The average date of the last layer of snow is in the plain in the third decade of February, except for Lu-
g0oj, where the last day of snow is March 1 (Stanciu 2005). On the hill, the average date is in the last decade of
February or even in the first half of March.

In the mountains this date is in the second decade of March until the second decade of April.

Glazed frost is a compact and smooth ice deposit, generally transparent, which comes from the freezing
of supercooled drops of rain or drizzle on objects whose surface has a slightly negative temperature.

In general, it is a meteorological phenomenon that poses problems for the normal development in the
field of road transport but also for those that take place through different types of air conductors. The average
number of days with glazed frost is variable and ranges from 1.5 days at meteorological stations in the plain area
to 7 days a year in mountainous areas. The relatively high number of days with glazed frost is also recorded in
depressions. Most cases occur in winter in January.

The cases found in May or August are related exclusively to the presence of this meteorological pheno-
menon at the stations in the mountain area.

Storms are characterized by sudden variations in wind direction and speed over short periods of time,
with rapid increases in atmospheric pressure and relative humidity, a sharp drop in air temperature, often ac-
companied by heavy rainfall and stormy phenomena. The end of the phenomenon is just as sudden, the decrease
in wind speed occurs in a short time and is no longer accompanied by a change of direction. The storm usually
occurs in the warm season of the year on contact between two air masses, one cold, usually of polar origin, and
one warm, Mediterranean or tropical. Storms can also occur inside air masses and are due to the convective
upward movement generated by atmospheric ascents and atmospheric humidity.

The highest number was in Pancevo with 140 cases, with a frequency of 6.4 cases per year. In the moun-
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tain area the cases are few. The month with the most cases of storms is July.

1994 is the year with the most storms, with 46 cases registered, followed by 1998 with 37 cases. Most
cases occur in the warm period of the year between May and August and the fewest in January-February (Bog-
dan & Niculescu, 1999).

The diurnal evolution of this phenomenon knows a maximum in the time interval 13-19 and a minimum
at night, between 1 and 7.

In Banat the dominant wind directions during storms are southwest, west, northwest. In terms of dura-
tion, it ranges widely between a few minutes and 30-40 minutes, very rarely over 60 minutes.

Phenomenon associated with severe convection and causing damage to agriculture in particular, hail is
more common in the warm season. It occurs as a phenomenon associated with fronts or dynamic convection.
In its appearance, it is important to know a series of factors related to the pre- and post-frontal temperature and
pressure gradients but also the potential parameters that trigger convection. The power of the rising current in
convective cells plays an important role in a number of processes related to the birth and growth of hailstorms.
The height of the isotherms of 0 degrees and -20 degrees is also an important role.

There is a very large spatial differentiation of the location of this phenomenon. There have been many
cases when, for example, the weather stations did not report the phenomenon but witnesses from the cities to
which the stations belonged described the phenomenon.

The maximum number of days with hail is in the warm season of the year, in July, followed by the
spring season, when the change of air masses takes place, the most prone month being April.

The duration of the phenomenon varies from a few tens of seconds to a few tens of minutes in the moun-
tains. The grain size varies from 2-3 mm to 50 mm (Vrsac, July 1999). In 31 years, a number of 970 cases of hail
were registered at the stations in the southwest of the country with an average of 62.6 cases per year.

Topoclimate regioning

The relief determines the altitudinal arrangement of the meteorological elements determining the
elementary types of topoclimates. All the relief leads to the amplification of some meteorological elements or to
the existence of some shelter areas.

Topoclimate of plains with two subdivisions:

The topoclimate of the low plains, with high annual average temperatures of 10.6°C and with
precipitations that rarely exceed 600 mm but also fall below 550 mm per year, generally overlaps with the low
plains, digressing in the western and central part of Banat, Timis Plain, Bega Plain. Winters are generally mild
with average January temperatures ranging between -1.8 and -0.4°C, with an average number of frosty days
between 95 and 105. The lowest number of lightning days is recorded in the lowland area. The temperature of
July is 20.7-22°C. This is where most stormy days are found.

The topoclimate of the high plains (Vrsac Plain), connects the forest-steppe and the forest and has
average annual temperatures of 10-11°C and a precipitation regime that varies between 500 mm and over 650
mm at the contact of the plain with the mountain. January average temperatures vary between 0 and -1°C and
July temperatures between 18.5 and 20.2°C.

The topoclimate of the hills (Vrsac Hills) is characterized by mild winters and hot and long summers.
Thermal inversions occur in depressed areas. Average monthly temperatures range between 9.3 and 10.1°C, and
atmospheric precipitation varies between 700 mm and 800 mm.

In January the average temperatures are around 0°C and in July the average is 20-21°C. The highest
number of stormy days is recorded in the hills. In the depression areas the temperatures of the coldest month are
-2°C and the warmest 19.5°C. The thickness of the snow layer reaches on average up to 3 cm and the average
number of days with snow-covered soil can reach 60 days.

The topoclimate of the low mountains, with relative humidity and high nebulosity, with atmospheric
precipitations exceeding 1100 mm, with an average number of 55 days with snow and about 130 days with snow
cover. The average temperatures in January vary between 4.4 and 5.5°C and in July between 12.8 and 13°C.
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CHAPTER VII - CONCLUSIONS AND RECOMMENDATIONS

This report presents the analysis of the vulnerability and risks of the cross-border collaboration
project between Romania and Serbia, between Timis and Caras-Severin counties in Romania and the
Southern Banat District in Serbia, respectively, on climate change.

The analysis of the project>s vulnerability to climate change required several stages:
identification of the project>s sensitivity from a climatic point of view, assessment of the project>s
exposure to climatic factors, assessment of vulnerability. This has been achieved by corroborating
several sources of climate information and GIS data processing. The analysis of climate data on climate
change highlighted certain climatic trends in the project area: increasing temperature, changing rainfall
regime, increasing the frequency and intensity of extreme phenomena (storms, snowstorms, freezing
rain, blizzard). The vulnerability analysis, based on the sensitivity analysis and assessment of the
project>s exposure to climate change, revealed that the climatic factors (climate variables) that could
generate a high vulnerability of the project in current and future conditions are: extreme temperatures,
extreme precipitation, change of the maximum wind speed, storms, fog and low visibility, respectively
vegetation fires.

The thermal regime in western Romania is influenced by the zonal, western circulation of the air
masses - which is also the dominant type of air mass circulation -, to which are added influences of the
other circulatory types. The average annual temperatures decrease with altitude by about 0.65°C/100m.
The uniform altitudinal arrangement of the relief causes the average annual temperatures to be between
11.7°C and 12.0°C. The average temperature in the month of January influences is positive on the
whole surface considered, with values between 0.1° and 0.3°C. The warmest month of the year (July)
reaches average values of 22.2°C to 22.4°C.

Atmospheric precipitation refers to all products resulting from the processes of condensation
and crystallization of water vapor in the atmosphere, which fall from the clouds and reach the soil
surface under various forms of aggregation. Most of the considered area has a precipitation regime
specific to the plain areas with values between 630 and 650 mm.

In the cold season the precipitations are generally reduced with values between 39 and 41 mm.
July brings richer precipitation falling from convective clouds, with large vertical development. They
can also be torrential and are often accompanied by electrical discharges, wind intensifications and,
isolatedly, even hail. The amounts of water that fall in July vary between 67 and 69 mm. The distribution
of precipitation by seasons has a special relevance especially for agriculture. Most precipitation falls in
the warm season by 33% then in spring by 25%. In winter the rainfall is lower by only 19% of the total.
The diurnal variation of nebulosity is influenced by the seasons. In winter, especially at the beginning
of the day, stratiform clouds predominate. In summer, due to convection, Cumulonimbus clouds and
various forms of Cumulus are common. In 24 hours there are two maximums of nebulosity, one in the
early hours of the morning and another in the afternoon. For the high plain area it is noteworthy that
out of the total number of cases the predominant wind direction was northwest and north. The average
speed is over 2.4 m/s. The eastern components are smaller due to the conformation of the relief.

The average annual number of hail days is low in the depression and plain areas, ranging from
0.6 to 1 day per year. The maximum annual number of days with hail is 2-4 days in the plain and the
period with the highest probability of hail production is between March and September. Most hail days
in a month in the plain areas. The monthly maximum with storms is recorded in July followed by May.
The average annual number of cases of storms reached 0.5 in the plain during the analysis period. The
average annual number of frost days is relatively low in western Romania, with values of less than
one day in the south of the region and 2-3 days in the hill plain area. The maximum annual number of
days with frost is 2-5 days in the plain. The number of winter days with a maximum temperature < 0°C
are not more than 8-9. The number of days with frost, with a minimum temperature < 0°C, is, for the
area of Giroc, generally 80. The number of days with frosty nights, with minimum temperatures <10°C
exceeds on average 5 but does not exceed 8, value specific to the plain area in western Romania.

The effects produced by storms depend on their intensity, the most common being the falling of
trees and the damage caused by them or the damage caused to constructions (the demolition of roofs),
or the demolition of publicity billboards. Generally indirectly, through the material damage they cause,
storms can cause injury or death to people.

Risky climatic phenomena are also an integral part of the meteorological elements encountered.
Hoar-frost and frosts can affect fruit tree plantations, legumes and cereals. Another dangerous deposit
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is the icing. It has negative repercussions for road transport (ice also intervenes here), as well as for

R : X Project vulne- Climatic factors Climatic factors (future situation)

telecommunications. Storms are moderate in appearance, but they have negative effects on human rability o
activities (transport, fruit growing, forestry). A lower vulnerability is the occurrence of the hail (current situation)
phenomenon. This can cause great damage to buildings, crops and fruit trees, cars. Average

For our area of interest, regarding the future evolution of temperatures, some conclusions can
be drawn: High

- a warming of up to 0.5 °© C during January and a much more significant one during summer
(~1.2°0).

The season in terms of the evolution of precipitation amounts the situation can be outlined as Average
follows:

- a slight surplus is projected in summer in almost the whole country, which can reach 40% in
the northeast and the extreme west, except for the south of the country, with a slight deficit of up to High
40% in small areas in the southeast.

- autumn indicates a surplus in the east, south and center (on restricted areas in the southeast

reaching a percentage of up to 60%) and a deficit of up to 30% in the west. Average
- In winter, there is generally a deficit (especially in the east and the southern half (up to 40% -
in the east and north-east), with the exception of the west, north-west and south-east, which indicate a High
slight deficit of up to 20%, on restricted areas by up to 40%).
The “heat” phenomenon determines conditions of accentuated thermal stress, especially during A
. . . . . . verage
the period of intense growth of agricultural plants and formation of production elements, respectively
during the flowering-fruiting periods. Locally, in the south of the country, the phenomenon of «heat» Hich
has a high intensity (31-50 units of «heat»). Between 1981 and 2010, the area affected by the heat '8
increased, with a «pole» appearing in the center and west of the country.
Related to the stress caused by low rainfall and high temperatures, we can also talk about Average
areas with different degrees of aridity (aridity shows the degree of dryness of the climate for a certain
location). High
It can be noticed that most of the west of Timis County falls within the values of the aridity
index of 0.5-0.65, ie, according to the UNESCO classification in the semi-wet dry category. Average

In the conditions of climate change, we cannot expect new types of hazards to appear on the
Romanian territory (for example, hurricanes), instead, the already existing hazards will change their
characteristics due to the frequency and intensity of weather and climate phenomena. average

The relevant climate variables for the project are:

. Rising air temperature

. Extreme temperatures

. Modification of the average amount of precipitation
. Extreme rainfall

. Changing wind speed

. Changing the maximum wind speed
. Humidity

. Solar radiation

9. Storms

10. Floods

11. Fog

12. Fires

13. Frost

0 1 O\ L AW

The results of the vulnerability analysis are presented in this table. Both the vulnerability
of the project to the current situation (column II) and the vulnerability of the project to the future
situation (column IIT) were taken into account. Column I presents the future vulnerability of the
project to the general mode of analysis - a way that results from the analysis of risk maps.
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Risk on the analyzed area

Evaluation of the risk

Probabili Impact Risk
Category Vulnerability (1P)ty . (PxI)
()
Precipi- = Affecting agricultural areas, affecting
tation (re- the local economy .).
duction of Y . .
precipitati-
on, increase 5 5
of frequ- . -
ency and = traffic disruption due to local floo-
intensity ding / snow cover of roads.
of extreme O
precipitati-
on, increase
| .
periods) = affecting the utility networks of
Territorial Administrative Units
. High vulnerabi- (for example: pressurized entry O O
*d lity of the storm sewer network). 12
3 4
= interruption of the provision of
utilities (eg electricity supply,
drinking water, etc.). O O
12
3
= affecting the road infrastructure
5
Telzlpe- = increased pressure on utilities
(I:n:l;z- (eg l\fvater supply and energy for
rature cooling). O O 12
rise,
extreme 4 3
tempera-
tures)
. = increasing heating and cooling requ- O O
irements. 8
High vulnerabi- 4 2
lity = Improper working conditions
for the population in case of
extreme temperatures. O O
6
3 2
= reducing visibility on days with ex- O O
tremely high temperatures. 12
3 4
= overheating of electrical and electro-
nic equipment.
O| O| n
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Evaluation of the risk

|II|

Extreme
events (storms,
snowstorms,
dust storms,
freezing rain,
blizzard)

g.

High vulnera-
bility

damage to the structure of the construc-
tive elements of the civil and military
infrastructures (including airports)

. . P ili Magnitu- Risk
Category Vulnerabi- Risk on the project robab(n;)ty agm;: ® xs
fity ™ | M
3 4
vegetation fires. O O
8
2 4
Wind tree fellers
(chan-
ge in . 3 4
maxi-
mum
ind High vulnera-
:}l)ée%)_ 6 bixlriLtlynera generating material damages on the in- O O
frastructure 12
3 4

4
interruptions / disruptions of
airport operations including
flights (valid for Timisoara and .
Caransebes airports)
5
interruption of access to ground O O
transportation. 12
4 3
interruption of the provision of utilities. O O
16
4 4

Significant risk

High risk

Moderate risk

Low risk

Insignificant risk

e

——
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INPEAMBVJIA

HACTpakuBavKa CTyAHja 0 BAHPeAHUM CUTyalljaMa M PU3HIMMA IO )KUBOTHY CPeANHY Yy NPOjeKTHOM
noApy4jy“ pasBujeHa je y OKBHpY Mpojekra ,,Onp:;kuBa 3ajeJHHYKA MpeKa 3a BaHpeIHe CUTyaunuje y
Banary“ POPC 283, koju ¢punancupa UHTEPPEI" UI1A nporpam npexkorpanuune capanme Pymynuja-CpOuja.

[Ipojekat xoju ce oasuja y nepuoay on 30 meceru cnporoau XKynanujcku caset Kapami-CeBepuH y
napTaepcTBy ca MHcnekTopatom 3a Baapeaue curyanuje ,, CEMEHUK sxynanuje Kapam-Cesepun, Onnriuaa
Bpman u Vapyxemem 3a MehyormmTuHcKkn pa3Boj pajau ynpasibamba BaHpenaum curyanujama AJJUBECT.

Humeeu npojexma cy nobosvuiarse egpukacHocmu uHmep8eHYujay 6aHPeOHUM CUMYAYUjama Ha NPOojeKmHOM
noopyujy, koje npeocmassvajy sxcynanuje Kapaw-Cesepun, u Tumuwika y Pymynuju u Jyscnobanamcku okpye y
Cpouju.

[Ipennoxenu npojekar je HacTao yIpaBo U3 3ajeJHHUKe MOTpede 3a peaBulameM pU3HYHUX CUTYyalHja.
3ajeAHNYKH PU3HULM JIOBOJE Y CUTyalHjy JOKAIHY aAMUHHCTPALKjy U3 MPOjEKTHOT MOApYYja Aa 3ajeIHUYKU
0jadajy MpeBEHIIN]Y, 3aIITUTY, CBECT jaBHOT MI-EHa M CIIOCOOHOCT pearoBama y BAHPEAHUM CHTyalHjama.

TuM 3a UMIUIEMEHTAIH]Y TIPOjeKTa YHUHE:
Ilapmnuep 1 (eoha npojekma): Kynanujcku casem Kapawi-Cegepun
1. BUTEA Kpuctuan-meHaep npojexra
2. AOPACUJIOAJA BEHT'A Emwina - puHAHCH]CKH MEHAIEp
3. TUPY MapuaHa-TeXHUUKH JUPEKTOP
4. YHT'YPEAHY AnunHa-excrept 3a HHBECTHLIHOHY €(h)UKAaCHOCT
5. MUKJIOIIMHA CumoHa - TOKaJTHU POMOTED
Ilapmmuep 2: ,,CEMEHHUK“ uncnexmopam 3a éanpeone cumyayuje yxcynanuje Kapaw-Cesepun
6. TUJIKA Jonen Ilerpy - UIIT menayep
7. BY3AYUYEA Osumuy Aypen / TOKMEJIEA Marganena Mapua - AupeKTopKa 3a KOHTPOJIY pH3UKa
Hapmmuep 3: Onuumuna Bpuay
8. IIYTHHK MapuHa - MeHaliep cucTeMa 3a YIpaBJbakbe PU3HIIHMA
9. BAPT'A VBaHna - nmomohHUK MeHalepa
Hapmmuep 4: Yopysicere 3a mellyonuimuHcKu pazeoj paou ynpas.varoa saupeonum cumyayujama-AJHBECT
10. BAJIALIA Ceply - nupekTop 3a HCTpa>KUBabE U HAyYHH Pa3Boj

,»VICTpaKiBavKa CTyAHja 3a BAHPEIHE CUTYalllje U PU3UKE 10 KUBOTHY CPEIUHY Y MPOjEKTHOM MOAPYYjy*
VKJbYUyje, KOHaYHO, MPOTHO3Y IVIaBHUX (paKTopa pU3HKa y UCTPAKUBAHOM IOAPYYjy, KOPHCHO CPEICTBO 32
MHCTUTYIIMjE ca OTICPaTUBHOM YJIOTOM Yy YIpaBJbalbhy BaHPEAHWUM CHTyalldjama, 3a JIOKAIHY TEPUTOPHjaHy
aJIMHHUCTpALH]y, Ka0 U 3a Apyre JOKaJIHEe Y4eCHHKE, ca HaJUIS)KHOCTUMA Y 00IacTu ynpaBibamkba BaHPETHUM
CHUTyalijamMa y pOjeKTHOM MOApyYjy.

Bobha npojexra

BUTEA Kpuctuan
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IHPEKOI'PAHUYHA CTYIUJA
KYINAHUJE KAPAIII-CEBEPUH, ) KYITAHUJE TUMHUII 1 JY KXHOBAHATCKOI' OKPYTA

- Crynmja o XMAPO-KJIMMATCKUM PU3HIIAMA -

Osa cmyouja je unmenekmyaniHo 61acHUWMeEo wenux aymopa. Huje 00360meno napyujanio uiu KOMRiemHo
Konuparve, peoucmpudyyuja, objasa cmyouje uiu rweHo kopuuihierbe a da ce ne HasHauu uzgopHu mexkcm. Osa

ce cmyouja Hemodice KOpUCmumu y opyze cepxe ocum one 3002 Koje je Hanucaua.
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ITOIVTABJBE IIPBO - YBO/J],

HcTopujar ucrpaxuBama

[Ipeu moxaiy o jyro3amnagHoM Jeny PymyHuje mojaBibyjy ce y uctropujckum pedepeniama. OHe campike,
y3 ONKC HCTOPUjCKUX YUECHUIA M OMHMC Pa3HUX MECTa, U MOJATKe O CTAHOBHUINTBY W OOWYajuMa, ajau U
OpojHe kiImMMarcke nojarke. Tako cazHajeMo nozaarke o cyim u3 1130. ronuHe Wiv 0 OOWIHUM MaJlaBuHaMa
u3 1156. I'ogune. O cymm u3 1241. ronune caznajemo u3 onuca bopha [lonosuha, y nenmy banarcku Pymynu,
o0jaBibeHoM y Jlyroxy 1904 rogmHe. AHOHUMHE XpOHHKe, T03uBajyhu ce Ha ucrtopujy banatcke peruje u 'y
KOjUMa ce HaBoJle MOJalll U O HEKMM MoIUIaBaMa, To ¢y oHe 13 roguna 1504, 1538 u 1593 (mo ayropy Cranhy,
2005).

[IpBo neno koje AerasbHO OmKCYyje MecTa, NpUpoAHa OorarctBa banara, koje ce OOHOCH Ha HETOBE
CTaHOBHHMKE, alll M Ha HEKe acmekTe KiuMe, jecte Mcropuja Tumumkor banara ®panmucka [pucenunnja. On
j€ 0 OBHM MECTHMa THCao MPIJIMKOM CBOjHX ITyTOBama banarckom permjom 1775. Togmue. Y cBOM pamy oH
Takol)eBphu mporeHe 0 BpPEMEHCKUM IpUIIMKaMa y KpajeBUMa Kpo3 Koje je Mpoyia3no, HanmoMumbyhu 1a je myT
1o JlorHeye OMoO yHHMIITEH, ,,jep je aH paHuje HeMmpecTaHo Naaajia Kuima.”

Mereoposonika ocMaTpama y3 IOMOh MHCTpyMeHara [odesa cy Jia ce BpLIE Ha jyrosanany 3eMJbe Beh
3a1mbe JIBE JACLCHHje 0CaMHAECTOT Beka, y TemumBapy, na Ou nocie 1800 rogune na ce BpIie METEOPOJIOIIKa
ocmarpama 1 'y Kapanceoerry.

W3Bpmiena cy OpojHa HCTpakuBama O KJIMMATCKUM KapakTepucTHkKama baHara M o XHIPOJIOLIKUM
aCIeKTUMA.

Humutpuje bahuacku, 1960 roambe, nuuie cTyamjy o OyjHYHHM TNaJaBUHaMa Koje cy ce 30mie Ha
jyrozamany, y centemopy, a 1970. I'ogune JI. bakany u B. I'mbenea mpencrahe mcropujar MeTEOpOIOMIKAX
ocMmarpama y banary. Mnaue, B. ['mbenea m3Bpmmhe, takohe, npoueHe o kimMu y banary y hianmuma
o0jaBseenumM 1973, 1976 u 1982 rogune A pap xoju Bpmu nopehema u3mel)y ¢dakropa mokperada majgaBuHa
u naiajyhux xonnmuunna jecte neno E. ['purepunka, o0jaBiben 1973 roqune. OnmupHe CTyauje, Koja YKIbY4yjy
pacmpaBe 0 HEKUM NPUPOIHUM TojaBamMa oxHocehu ce Ha pyMyHCKY TepuTtopujy Hamucanu cy H. Tonop u K.
Crojka 1965 romune, K. Jlonon, /[. bahuacuxu, H. benuteara, E. Munea 1972 rogune. B. ['nbenea u Jlyunja
bakany nunry 1982 rogune cryaujy o cneur¢udHoM BeTpy 3a jyr banara - o Betpy ,,komasu‘. M. Ctanuecky
u JI. Jamman cy Takohe MHCHCTUpAIU Ha OBOM acriekTy 1976 ronuHe, Kajia Cy aHaIM3UPaId aePOCUHONTHYKE
YCJIOBE y KOjUMa Ce OBaj BeTap jaBiba. h.Maxapa (1970) je nctpakuBao pekuM BeTpa y paBHHUIM peka Kpur.

Crynuje cy NpencTaB/beHH WIM y OKBHpPY HalmoHanHe METeOpoJOLIKEe yNpaBe WM Y OKBUPY THUMa
Mmeteoposora u3 TemumBapcke Ciryx0e 3a BpeMEHCKY ITPOTHO3Y.

T. Mopapuy je uctpaxxuBao Heke o reoMopdoomkux acrekara pesbeda banara, n xoju he 1946 rogune
o0jaBuTH Kao cTyadjy o 3anuBuma y banaty. B. Ilon je 1946 rogune Bpum reoMop¢oJomiKa UCTPaKUBaba
nomer Toka Mypera. [Ipse reomopdonomike ctymuje o JyHasckoj knucypu aeno cy I'p. [Tocea, H. TTonmecky
u M. Jenennh 1973 romune OricexHe pamoBe 0 pejbe(HUM NETHHaMa Koje YKJbydyjy banar o6jasmmu cy B.
Muxajneciy 1963 ronuHe, ¢ 0cBpTOM Ha OpOBUTE U paBHUYApcKe npenaene, b. Maxapa 1974 ronuHe nurie o
naneoreorpadckoj eBonyiuju papauie win [p. [locea, TOHOCH ClIOKeHY CTynujy o 3amaaHoj paBHUIU 1995
roauHe. CTyarje o IoBpIIMHAMa MakbUX AUMeH3Hja ypaauo je O. Xepmkosuh, ca paoM o cTeHamMa BYJIKAHCKOT
nopekina u3 mecra Jlykapen 1976 ronune, M. ['puropuje u U. Janom o minannan Cemenuk. Mcto o miiaHuHCKOM
noapy4jy nucanu cy B. Cenky u U. Janom (mnannne loraeua) 1987 rogumne.

MoHnorpaduje xynanuja Ha jyrozamnagHoMm Jerny PymyHuWje caunmaBaie cy, y BpeMeHy Kaja cy Owie
o0jaBsbeHe, BpeJaH U3BOp HHQoOpManrja Kpo3 MIMPOK criekTap reorpadcekux acrnekara. Tako cy B. Apaenean
u W. 3aBojany (1970) paspaaunu cy cryaujy mocsehieny Tummuiikoj *kynanuju, na 6u Bemya Banepuja, U.
Bemya u O. Mannpyn (1971) ga cnmudHy cTyamjy mocBeTe ApaJickoj KyIaHuju, a 1976 roxuHe crienmina je
cryauja nocsehena Kapam-CeBepHrHCKoj XKynanuju, unju cy aytropu B. Cenky u U. bakanapy. Ananu3y pesbeda
Tumuiike xxymanuje ypaano je M. buzepea 1971 rogune.

XUAPOJIOIIKN aCHEKTHUCY N00PO 3aCTyIUbEHH Y PaZloBUMa KaKO O MOBPIIMHCKUM TaKO U O MOA3EMHUM
BoJaMa. A. YHrypeaHy Halicao je HU3 CTyIuja O MoA3eMHUM Bojama u3 TuMuiBapcke u Jlyromike paBHHIE
Kao M ToJlaTKe 0 I/UX0BOj (hm3miko-xeMujcke kinacupukammju 1976, 1977, 1980 n 1985 rogune. H. Teogopecky,
Xapabahuy Kapmen u Cranuy Eyhenuja gamum cy cBoj nompuHOC y cTyAMjaMa KopeJaudje u3Mely naiaBuHa
U mpoceka ortuilaja pexka u3 banara (2000). H. Teogopecky, Xayep En3a u Hukura Kpuctuan npoyuaBanu cy
norutaBe y banary 2005. roqune Ha HaydHHM cKymoBuMa 2005 i 2006 rogune.

Baxan pan o pekama jecte pax U. YjBapuja u3 1972 rogune: I'eorpaduja Bona Pymynuje. O.J1. Cumyn
j€ BpIIMO MCTpPaXKMBama 0 MUHepajIHuM Bojama banara 1981 u 1986 roaune. [lemonomkoM ey NpUCTYIIHO
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je K. Kupuna y Ommroj memonoruju, o6jaBibeHoj 1955 romuue. JemHa on HajKOMIUIETHHjUX CTyIOHja O
3emspuinTHMa banara Hanpasunu cy ‘b. Janom, W. ITymka u M. I'ojan 1997.

HcrpaxuBauke merone

HcrpakuBauke METOAE Cy Pa3IMUYUTH, CBaKa Off BUX IpuiaroheHa 3amatoM nuby. CaMuM THUM, NPH
Ha3Ha4Yelhy 1 TyMauemhy METEOPOJIOLIKHUX [10jaBa jJeANHO KPO3 MPHU3MY J00HjEHUX MOIaTaKa ca METEOPOJIOIIKUX
CTaHUIa, KOPUCTUIIA CMO TPAJUIMOHATIHE METOJIE KOje Ce KOPUCTE Y METEOPOJIOTHJU U KIIMMATOJIOTHjHU, YaK U
aKo ce uyBame M 00paja CTaTHCTUYKO-MAaTeMaTHYKUX Mofaraka Bpiuu nomohy pauyHapa. llltaBume, noganu
JOOMjeHHU Ol METEOPOJIOIIKUX CTAaHMIIA HA KJIacHuaH HauuH (Op3uHa U MpaBall BeTpa WK KOJIMYKHA N1aJaBrHa,
Ha IpuMep) 1o0Hjajy ce of cBe Behier Opoja ayToMaTcKUX METEOPOJIOMIKHX CTAaHHIIA, OTIPEMIbEHIX CEH30pUMA.

Hanpenna ynorpeba KOpUCHUKA ayTOMAaTCKUX METEPEOJIOIIKHX CTaHHIA CacTOju ce y MoryhHoctu
xopuihema copTBepa HEMEHEHOT YIpaBJbakby BPEMEHCKUM MOJallMa Kako Ha TaYHO OJpPEXEHHUM MECTHUMA,
TaKoO W 32 BEJIMKE MPEKe ayTOMAaTCKUX MeTeoposomKkux cranuna. OBo je epukacHa ornpemMa 3a NPUKYIIbabe
U ynotpeOy MOBPLIMHCKUX METEOPOJIOLIKMX HOAaTaKa, KOjU IMOTHYY OJf HHTEIUT€HTHUX CEH30pa ayTOMAaTCKUX
METEOPOJIOIIKHUX CTaHUIa, ciyxehu 3a moTpede HAMOHATHUX METEOPOJIOIIKMAM LIEHTapa, HaMmemeHa npahemy
METEpEOoIONIKUX 30MBama, Ha MoBpIruHU. CacToju ce o 6a3e mojaraka U HEKOJINKO HE3aBUCHUX aIUIMKAIIHja.
CodtBep n03BOJbaBa KOMYHHKALMjy Ca ayTOMAarcKOM METEOPOJIOLIKOM CTaHMLOM M JOCTaBjba e(UKacHE
MHCTPYMEHTE 3a KOH(QUTypHUCame paau oipiKaBama yMmpexkeHux cranuua. CodTBep mpeacraBiba pelieme
32 MEHEIIMEHT BPEMEHCKHX IMOjIaTaKa KOju ce MOXKE Pa3BUTH OJ] CaMoO jelHe KOH30JIe 3a HaJl30p CTaHUIIe, JI0
OIEPaTHBHOI CHCTEMA KOjU MOKpPHBA MOTPEOy 3a CKIAAMIITEHEM M NPUKYIJbambeM I0aTaka YUTaBE jeIHE
MpeXKe ayTOMaTH30BaHUX METEOPOJIOMIKUX CTAaHHIIA.

VYV Tymauemy u o0jalImaBamky METEOPONIONIKUX 110jaBa Y HBUXOBO] JHHAMHIIM, METOAC Cy Pa3IHUIUTE.
Kracuka y 0Boj cutyanuju je mpeacTaBibajy Mare (kaprorpadcka MeTosia), CIMKe WK HPTEXKH KOHIIETITYyaTHOT
mu3ajHa (rpaduuke Metone). MelhyTuM, OHM MPEACTaBIbajy HAjHOBUjE TEXHOJOTHjE U jeJaH BeoMa IIUPOK U
CJIOKEH MaTeMaTHUKU U (HU3UUKHU anapar.

CaBpeMeHe METOJIE U CPelICTBa KOPUCTE ce o[ (pa3e mMporHo3e ONacHUX METEOpOJIOMKHX Mojaa. [lonasu
O]l aHaJIN3€ CUHONTHUYKUX Kapara u3 paznuuntux neHrapa Espone (METEOFRANCE, ECMWF, ARPEGE,
GFS wrn.) bapuunor mossa y HUBOY Tia, TeonoreHijana Ha 500 xIla u penaruBre BnaxHocTH Ha 700 xIla
(MeTox aHaJIM3e) Pay CUHTETH30Baba U U3paje oapeleHnX 3aKkibydaka - 1eAyKTHBHUM METO/IOM.

[Moganu o mocMarpamy M3 LENor cBeTa (M3 aBUOHA, CaTeNnTa, METEOPOJIOIIKUX CTAHUIA) CMaTpajy ce
nmoyeTHUM ycnosuma 3a riodanHe mozaene (ARPEGE, ECMWF) u unterpucanu cy. Kopucrehn cBe jenHaunHe
KpeTama, jeIHaYHy TEpPMOAMHAMUKE U ofpeheHe anpokcumanyje, 1o0ujajy ce HyMEepHUKU H3J1a3u MOJIeNa.

KomnaparuBHa MeTozIa ce 4eCTO KOPUCTH y aHAIM3HU CITydaja, oJ] pe3eHTalllje MoJiesia HeCTa0MITHOCTH
WIN CUHONITUYKUX KapaTa O pajapa WIK CaTeINTCKUX Mara.

[Mocnenmux AeLieHNja METEOPOJIOIIKH CaTeIUTH UTPajy cBe Behy ynory, ucTpaxyjyhu yutaBy riaHeTy Ha
24-yacoBHMM reorpad)cKuM IIMPHHAMA O 3araja nmpeMa UCToKy, ¢pororpadumyhu u Bpriehn KBAHTUTATHBHA
Mepema TEeMIIepaType KOHTUHEHTAJIHUX, OKEAHCKMX M JIGACHUX IOBPIIMHA, paclofenly BOACHE Iape,
TeMIIepaTypy Ha TOPH0j TPAaHHLM cUCTeMa 00Iaka, 3padyHy paBHOTEXKY cUCTeMa 3eMiba-aTMocdepa, eBOIyLHrjy
cUCTeMa OOJIaYHOCTH M THIOBa 00Naka, 0COOEHOCTH OMINTE MUpPKYyJalyje arMocdepe 3aBUCHE OJ] CHCTEMa
o0naka, pacroeiy cioja CHera u jefa.

Carenurcke CIMKe MOKa3yjy AMHAMHUKY METEOPOJIOIIKUX 0jaBa Y Pa3IMUUTUM CIIEKTPATHUM KaHaIuMa
(BUIEMBHM, HH(PAIIPBEHUM WA Ka0 BOJICHA ITapa). YIIpaBibamke MoainMa Koje TOIPUHOCE HaaIeIamky TIojaBa
pH3HKa, moceOHo OyjUYHHX TOIUIABA U M3a3BaHUX IIOIUIaBa, Y BEJIHMKO] MEPH Ce€ 3aCHUBA Ha (QYHKIHMOHATHUM
moryhHoctuma koje Hynme [eorpadcku undopmarnmonu cuctemu (I'MC), y kOMOMHAIUjU ca CATCIUTCKUM
MOAALMMa 1aJbUHCKOT HCTPAXKMBaba U XUAPOJIOMKUM MozaenuMa. OBe TeXHUKE HyJe MOIYNHOCT IPUKYIIbamba
BEJIMKE KOJIMUYKMHE HH(OpMaLMja Ha JTIOKAIIHOM, PETHOHAIIHOM WJIM [JI00ATHOM HHUBOY, Y PEAJTHOM BPEMEHY WIIH
KBa3H-PEANHOM, [ITO MOXE C jeJIHE CTpaHe JONPUHETH MMOoOO0JbIIakY TAYHOCTH MpeaBul)amba ONacHuX I0jasa,
a ¢ Jpyre cTpaHe , 3a WIACHTHU(HUKAIN]Y MTOTOhEHHUX IOApydYja W 3a MPOICHY YTHIaja Ha YKUBOTHY CPEIHHY,
€KOHOMH]Y M CTaHOBHHUIUTBO. TpeHyTHO yciyre mpeaBubama U yNo3opema Takohe MMajy Ha pacroiiaramy
TEXHHUKY 3aCHOBaHy Ha ynoTpeOy mojaraka y ciukama BUCOKe pe3oinynuje XPB - BUIJbMBOM KaHay BHCOKE
pesonynuje.

HHOIJIABJBE IPYTO - IPUPOIHU OKBUP

I'eorpadcku mosoxkaj ¥ NMPUPOTHU aMOUjEHT PEerroHa Jiajy My CHElM(PHUHOCT KOje CE OpakaBajy Ha
METEOPOJIOIIKE U KIIMMATCKe KapakTepucTHKe. ['eorpad)cku pernoH Kojer oBa CTyIuja CACTOjH Ce O] Pa3InIUTHX
obmmka pesbeda, y pellaTUBHO jeTHAKOM MPOTICHTY U pacriopel)eHux y BUCHHU O] 3amaja nmpemMa UCTOKY.
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2.1. IlpocTupame peruona. I'panuue
Peruja koja ce pasmarpa y OBOM pajy HaJla3u ce y 3allafHOM M jyro3amajaHoM jaeiy Pymynuje.

CwMmerurena y jyrozanagHom aeny Pymynuje, xynanuja Kapam-CeBepuH rpanndm ce Ha ceBepo3anany
ca TumumkoM >XynaHujoM, Ha CEBEPOMCTOKY ca JKyNaHHjoM XyHeloapa, Ha UCTOKY ca KymaHujoM [opxk, Ha
JYTOMCTOKY ca XynaHujoM MexenuHu, y 3anagHoMm aeny ca PemyOnukom CpoOujoM, y ayxunu ox 70 kM, a Ha
jyroszamany ca pexom JyHas, y myxxuau o1 64 kM. Ca moBpmiHOM o 8519,76 kM2 (3,6% nprxaBHE TepUTOpH]E),
xynanuja Kapam-CeBepuH je Tpeha mo BenMuuHHM XynaHuja y 3eMJbH, 3ay3umajyhu 26,59% ykymHe noBpiinHe
3anaznHe peruje, y yMjeM cacTaBy ynasu ca Tumumkom, ApaJcKoM M KynaHujoM XyHenoapa (no Ctpareruju
oIpKUBOT pa3Boja okpyra Kapam-Cesepun 2015-2020).

Kynanuja Kapam-CeBepun cmemirena je usmely cnenehnx kpajmux Tayaxa:
CEBEP - Bpx Pycka
45°40°10 “ceBepHe mmpuHe*
22°26°15 “uctoune ny>xkuHe*
NCTOK - Bpx Cxkapurmoapa
45°25°10 “ceBepHe mmpuHe
22°43°30 “uctovne Iy’KUHE™
JVYT — bpno Kanpuop
44°35°20 “ceBepHe mupHHE
29°9°10 “ncrouyne gyxuHe
3AITAJl — mecTo Jam
45°°10 “ceBepHe mmpuHE
21°21°40 “uctoune nyxuHe*

Kynanmja Kapamr-Cesepun oOyxBata yKymHO 77 aIMUHUCTPATHBHO-TEPUTOPHjaTHUX jEeAWHUIA, O
Koja 2 myHuiunuje, 6 rpamoa u 69 ceockux ommruHa. Ca reorpadceke Tauke rienumnra, Kapam-CesepuH je
IUITAHUHCKU OKpYT (65,4% TMOBpILIMHE), aIK UMa U IIUPOKa JenpecruoHapHa noapyyja (15,5%), opaa (10,8%) u
pasuutie (7,3%). [Inanuucko noapydje npeacrasibajy banarcke manune, mwanuse [apky-I'oneany (ca Bpxom
I'yry, najumum y banary - 2.291 m) u nnanune Yepna. Haqmopcke Bucune ce nmosehasajy ca 3amaza Ka HCTOKY,
MacuB llapky-lI'omeany oOyxsara Bucune uzmely 1600-2200 M, mok rpyna CeMeHuK, AmHa, ATMax, Jloraedea,
JlokBe uma BucuHe koje Bapupajy usmely 600-1400 m. Banarcke miaHuHE, KOje Cy TOTOBO y MOTIYHOCTH
YHyTap OKpyra, OrpaHHu€He Cy HUCKUM IMOAPYYjHMa, IITO UM Jaje M3IJIeX jeJUHCTBEHOT IIAHWHCKOT OoKa,
ca MpoCeYyHUM HaaMopckuM BucuHaMa m3melhy 600-800 m. Mely muMa je moceOHO Moapydje MmpeacTaBiba
Jenpecrja AIMax, KOjy ca CBUX CTpaHa OKPYKYjy BPXOBH MamHX BHcHHA. Ka 3anmany je miaHMHCKO MOApyYje
OKpYyXeHO OpackuM pesbedom: Opauma Opasuna, JJoknumaa n Caxomr-3aryxenn. Hajamwku creneH pesbeda
ynHy Tamuiika paBHMLA ca oAjeAnHUIaMa: paBHuna [llummnera, paania Mopasuiie u paBaua Kapama (o
Crpareruju ogp>XuBor paszsoja okpyra Kapam-Cesepun 2015-2020).

Ha wuctoky rpanuiyy uymHmM 3amagna naawHa mianuHa llapky-lomeany, Yepune u Iloskana Pycka. C
npenusHoihy, UCTOYHA IpaHHuLa 3anourme ox yimha pexe Yepne y JyHa u kpehe y3BogHo mo mehypeuja
m3mehy pekxa Kpajosa u Onany, necae mputoke Yepue. Omasae uny ka ILmajym 'acka no Bpxa Jo6pu (1828
M) Ha taHuHK YepHa. 3aTuM npenasu Ha anuny [oneany nparehu melypeuje nusmely Pexa Peue u merosux
MIPUTOKA Ha jenHoj ctpanu U Peka Illec ¢ mpyre cTpane, mpeko Bpxa Omnanene (1989 m), Bpxa luaky (1922 m)
u Bpxa IIpucnon (1962) m) no Obapmma Xuneryimyj, ucniox Bpxa [lukynemyn (2042 m). ¥ mnanunama Lapky,
WCTOYHA TpaHUIIA OCTaBJka JIeBo Bpx Llapkyy (2190 m) u Kaneany (2190 m) na 6u npatunu mehypedje uzmehy
buctpe Mapynyj onnocHo [leueneara, u nmpurtoke c jeBa o Pexa Mape; 3aTum ce crymTa ucTouHo o bykose,
npenazehu npeko Bpxa Herum (2089 m), Bpxa [letpu (2192 m) u Bpxa [letpeany (1985 m), nparehn mehypeuje
m3mehy pexe buctpe u peke 3ejkann. Ox 'Boznenux Bpara Tpancuinsanuje (499 M) neme ka miannHama [lospana
Pycka u npatu mehypeuje uameljy peke Pycke n lbeHUX MPUTOKA HA AECHO] CTPaHH C jelHe, U puToka ['anbeHe
u UepHne ¢ napyre ctpane. CesepHo o Unoke Ctpuroanuje (1217 m), no pexe Mypeli, ICTOYHA TPAHHIIA je PeKa
Jlo6pa 1o muxosor yimha.

2.2 T'eostonke OAJIHKeE

Pesbed ce oiIHKyje BEITMKOM Pa3HOIHUKOIIY, ClIO)KeHe MOP(OIIOTH]je, ca TEOTIOIIKHM CTPYKTypama yCKo
MOBE3aHUM Ca BPEMEHCKOM U IPOCTOPHOM €BOJTYIIMjOM 3arajiHe oblasti 3emibe.

V nperkaMOpHjy je TUTAaHHHCKO TMOIpydje OMIIO Me0 BEIMKOT TeOCHHKIIMHAJA 332 KOJU CE€ cMarpa jJa je
npunanao ApJCeHCKOM TeOCHHKIMHANY KOjU ce mpoTe3ao of jyra Benuke bpurtanuje npexo Hemauke, mpeko
Pymynuje no Monnascke miargopme. TokoM peTkaMOpHjcke OporeHe3e 10J1a3u 0 KOHCOTUIAIN]e KPUCTATHOT
MO/I3eMJba, TAKO J1a e TOKOM KaJIeJOHCKEe OpOTreHe3e OJIBHja HaOHpame U MeTaMop($ho3a KPHCTATHUX IKPUIbala
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koju mipumnaznajy cepuju Jloksa (Ilocea u cap., 1974).

XepumHCKa epa ce TIPOTexe O Kpaja AeBoHA A0 epe kpeze. Tana noiasu go Habopama U MeTamopdo3a
celMMeHaTa W TOKOBa JiaBe ca (OPMUpPAamEeM KPUCTATHHUX IIKpHJballa KOjH Mpunanajy cepuju Jleckouua.
ITojaBa XOpU30HTAHHUX TPEJIOMa y MPaBIy CEBEP-jyT y KpUCTATHUM ¢opMalidjaMa oJpennia je HarjlameHy
MOKPETJHUBOCT HEKHX CEKTOpa. Y TaKBOM jeTHOM CEKTOPYy MCLPTaHa je nenpecuja Tuna rpaden Pemmma- Hosa
Mosnposa.

Y KapOOHCKO-TIEpMHjCKUM KOHITIOMEpaTHMa TPEKO KPHUCTATHUX MIKPHJballa TaJOXHIH Cy Cce
KOHIJIOMEPAaTH, INIMHE, YIJbEBH, IEUIYapu ca WHTEpKajlaMa yIJbeHHX IJIMHA Koje cy Ouie HabopaHe TOKOM
XEPIIMHCKE OpOTeHE3e.

Crapu XUMEpHH TMIOKPETH U3 TpHjaca 1 jype UMajy 3a TOCIIeTUITy BepTHKaIHA TOMepamka Koja Cy JoBela
J0 npoay6JbuBama reocunxinnaie Pemmia — HoBa Mongasa. [ToHoBo he ra momnaBuTH BoAa y JIMACHYKOM
TpaHc-Tienyapy. Tako 3anounme HOBa (a3a CeIUMEHTAINje Y KOjO] C€ TaJ0XKe KOHIVIOMEPATH M JIOJIOMUTHU
KpeumaIy, 0en 1 ONTYMEHCKH Kpeumaly Koju he ce Habupar HOBIM XUMEpHUM NokpeTrma. OCHOBH Me30-
U enrMeTaMOpHUX KPUCTAHUX MIKPUIballa T0jaBJbyjy ce A0 AaHac Ha Opauma Jlyroxa, Opasune, bysuarra.
W3Han oBor TeMesba Hallaze ce Kpeurmhalli ropme Jype U KBapIiHH MeIrdapy Kpese.

[Toce Mme3030mWKa MojaBIbyje ce ja3 y CeOUMEHTAaIlju CBE A0 MHOIIeHA, Kajia, paBOpH30BaHN TOHYhHM
MOKpETHMa, 3all04Miby HOBH LUKIIYCH TaJOKema, moueB o1 AkBuranuje. OBe gopmanuje ce Hajga3e Ha BpJIoO
MaJMM TOBpIIMHaMa y aenpecuju Jezepum. Cnene bageHujcke Haciiare moctaBjbeHE TPAHCTPECHBHO IMPEKO
MuolieHcke Haciare. Cacroje ce ox Opeda, KOHIIIOMepara, MIJbYHKa, JIanopIia, ecka, Kpedamaka. CapMaru ce
nojasJpyjy y Opauma OpaBuile, aii M ceBepHHje o BuX. Hajpacnpoctpamenuja cy nexxuira [lanonuje koja
ce cacrojaia of JIaropa, JIAMOPACTHX TIIMHA, TIecKa, NUUbYHKA KOJH CY HECKIIaJJHO TIOCTaB/bEHN Ha KPUCTATTHUM
IIKPHUJBIIMA, TIPEKO CBera Jienonyjyhu ce kBaprapue Hacnare (Mytuxa, Jorecu 1974).

Kapmnarcko no0a je mepuoa y kome ce KOHCOJIMAOBAO YUTaB KaplmaTcKH JiaHai. JlapaMuyHa oporeHuja
ce Habopana u moauria Kpenne GopMaiije 1 akTuBHpaia Opojae npenome y banarckum mianuHama. Kucene
BYJIKaHCKe Mace (0aHaTUTH) TIOCTAaBJbEHE CY YK HEKUX MPeJIoMa.

Bpojuu pacenm y cMmepy jyr-jyroucToK-CE€Bep-CEeBEpo3amnaj YTUIAIA Cy Ha KPUCTATHH TEMEJb W
(haBopH30BaNH T10jaBy MarMaruta Ha Opauma Opasurle (Muxajnecky, 1966).

Jlapamcku nuctpoduzam oxpelyje KpeTame KpUCTATMHUHA IIPEMa MCTOKY, IITO he HapyuTH naneo-
Me3030jcke Haciare noapyyja Pemmia — HoBa Monaasa. Ha koHTakTy KpucTamHUX (opMaInyja ca CeAMMEHTHO-
ME3030jCKUM TI0jaBJbY]y Ce MUHEpam3aIje 6akpa, IMMHKa, TBOXk)a, MOITNOICHA.

VY eoneHy cy MHTEH3MBHM mpouecu eposuje y Kapnaruma nosenn 10 HuBenauuje pesbeda. OBO
HUBEINCAE PE3YIITHPAIIO je TIIATKOM ITOBPLIMHOM Koja ce Ha3uBa Kapnarcka neauruieHa (ITocea er ain., 1973).
Y baHarckuMm miaHWHaMa MOCTOje TParoBW OBE MOBpIIMHE y MIaHWHU CeMEeHUK W Yy TUTaHWHaMa AJMak Ha
HaaMopckoj BucuHU o1 800-1400 M. OnaBne ce mpoTexe Ha 3araj v 10 ianuHe JIokBa Ha HaJIMOPCKOj BUCUHU
ox 450-700 M.

Y MUOLIEHY Cy CTUPCKH ITOKPETH TTIOHOBO aKTUBUPAITH HEKE CUCTEME pace/a Iy>KHHOM KOjUX Cy HacTaje
Jenpecuje. MuoueHcke cenuMenTHe (Gopmanuje cy Onaro HabopaHe W yxBaheHe y BEJIMKUM Ha0OpHMa KOjH
cy JiokanmHo moroljeHn pacemuma. Kao pesynrar mpocedHHX CTHPCKHX OPOTEHHMX KpeTama, erara CluBa je
MOCTaBJheHA Ca BAXKHUM yTallalkeM W OMNIITHUM TporiecoM cenanMenTanyje. [louerak CapMara kKapakTepHiry
MOJIJIAaBCKH TIOKPETH KOjH pe3ynTupajy u3oinauujom IlaHoHckor OaceHa W MPOTPECHUBHHM 3acialjuBameM
BETOBUX BOJA.

ATnuky TOKpeTH y cpeameM CapMary JOoBeNH Cy JI0 Tora Jia c€ MECTUMHYHO y3arke mMacuB banara.
TekToHCKe JMHH]jE ceBep-jyT, moceOHo auciokanuja Opasuiia —Hosa Monnasa, moxuriie cy nennoBe banarckux
TJIaHMHA. 3aTUM JIONIa3M JI0 PerpecHtje Boaa U TpanchopMallije peruoHa y KOHTHHEHTATHO TIOpyje, Koje Tpaje
no mouetka [loHnmje, kaga HOBa je3epcka ¢a3a y3poKyje HaKyIJbamke CeIMMeHara ca MOMpeYHOM CTPYKTYPOM.

Kpaj [ToHTHje KapakTepHIly pOAaHCKU MOKPETH KOjH CY OAPEAMIIH MOBJIaueh-¢ BOAA M aKyMYJIalHjy Mpex
Kpaj TUTHOIIeHA TeTporpadckor KoMIuiekca (hiayBHO-TaKyCTPUHCKH, a 3aTUM (QIIyBHjaTHU Cca ITHjeMOHTCKIM
kapaktepoM. Ol OBOT TPEHYTKa 3amounibe (haza MOACIHPaka BUCOKE JIGAHWYKE PABHUIE M PaBHHLE HHCKE
murpecuje. [lonpyyja cnerama onropapajy BeTMKUM rpabeHamMa (pyHIaMeHTa | OJUTHKY]Y C€ BETMKOM Je0JbHHOM
KBapTapHuX Hacnara. [lokpern nmoamszama y [lanmany moBenu Ccy 10 MOBIaYema Mopcke Boxae. Jlommo ce mo
HOBE MOP(OCKYNITYpajHe eTale, HaKOoH Koje ce paha rpanuuHa noBpmmHa Kapnara, a y nnanunnama banar
noBpIIrHa [ opHOBHIIA. Takohe na banaTckum OpIMMa HCTAKHYTO je HEKOJIMKO HAIMOPCKHX CTYITHEBA,
Kao MocJeuIa Mmopnademna Boaa [laHoHcKkor jesepa.

2.3. Pessed. I'eomopos1011KO permoHupame.

Pemed nma yrory pacnojaBama BehnHe KIMMAaTCKUX elleMeHara 1o HaJIMOPCKO] BUCHHH, OpHjEHTAIIH]jH
BpXoBa, MacuBHOCTH. [l0o3HaBame pesbeda BayKHO je y T03HABaY pambHBHX NOAPYYjay ofpejeHUM CHHOITUYKUM
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cUTyallijama, IIITO MOTCHIHjaJIHO MOXKE TIOKPEHYTH T10jaBe PU3MKA.

2.3.1. [InannHCKe jeNMHUIE IPOTEXKY CE Jy>K UCTOYHOT U jy>KHOT JieNa peruoHa, uaMely Mypema Ha
ceBepy u JlyHaBa Ha jyTy.

IInanune llapky-T'oneany Hanase ce Ha 3anany Jyxknux Kapnara. @opMupany yrimaBHOM oJ] KpUCTAJIHUX
HIKpUJballa, OBJIE Cy HajBHIEe HaaMopcke BucuHe banara: BpxoBu ['yry u ['ogeany ca HaIMOPCKOM BUCHHOM
on 2290 M, Bpx IIuerpu ca 2190 M, Bpx Llapky ca 2186 M. Y HemocpeaHoj OMM3WHU MOTOWHET BpXa Hala3M ce
METEOpOJIOIIKA CTAHUIIA Ca UCTUM UMEHOM. AJIcKy HUBO cMeluteH uaMehy 1800-2200 M, oH HUje MoUTyMIbEH
¥ OOJIMKOBAH je JISHUYKH IUPKOBUMA U JIGAHUYKHM JIOIMHAMA, YCKUM TpeOCHIMA U BUCOKAM BPXOBHMA.

[Inannne Llapky 3ay3mmajy ceBeposamagHu feo JykHux Kapmara m uctudy ce 3axBajbyjyhwm CBOjUM
reorpa)ckuM acmekTUMa Kao moceOHa rpyma, a y LeJIHHA YWHE Perujy y OOJHKY MpaBOYIVIOT TPOyINa Yujy
XUIOTeHY3y uuHe noiuHe Xuger - Peka Illlec — Peka Mape, uuje monuHe cauumbapajy Tamuin u buctpa.
Ha 3amany ce rpannue ca menpecujom KapanceGem y kojoj banarcka paBHuMua npoaupe nyx pexe Tamwrmi.
3amnpaBo, JOHEJABHOT I'€OJIOUIKOT MEpHOAa, OBAE ce Hajla3zuo 3ajuB [laHOHCKOT Mopa, Kora Cy peke MyHWIe
0naToM, MeCKOM M IUBYHKOM. 3arajHy rpanuly rianune Llapky obenekaBa HepaBHUHA O]l HEKOJIHMKO CTOTHHA
MeTapa, IyX JHHHje Koja o0jenumyje Mecta: Pycka va Xunery, ®enem Ha bemy pexy, Cagoa Hoya, Wnoga,
Buphuoposa, bopnosa na Cebemry, JJamuy u Bap.

Pesped muanune Llapky Moxe ce yHopeauTd ca IPOCTpaHUM aM(UTEaTpOM MOJUTHYTUM Yy OJIM3UHU
Banarcke paBHuIe, KOjH je, y TNIaBHOM, Ca4lb-CH Off TpH HUBOA. HajBuiu ce cactoju on rpedeHa BUCOKUX MTPEKO
800-2 000 M, koju ce Haja3e Ha jyrouCTOKY, mpema Xuzery, petu Llec u peun Mape. Kapakrepuiry ra rmarke
TIOBPINIMHE, TpeOCHN oMel)eHH JIEMHUIKAM KOTJIOBHMA M IMPOCTPAHM aJIICKH Mmammkaiid. OBaj HUBO YKIbyUyje
YEeTUPU BHCOKA MAacHBa KOjU CaunibaBajy INIAHUHCKY rpyy mianuHa Llapky, a o cy macusu Llapky, bioxy u
Mynrene Muk.

V cpenmeM HUBOY ¢y BucuHEe o1 1100-1500 M, K0oje unHe Toapydje MTo OKPYKYje IPETXOIHH, Ha 3armaxy
u ceBepy. Moxe ce paznuxoBatu rpedeH [lospana Bucoka, y Onusunu Xuzera, rpeden [lnemm, u Ha ceBepHO]
CTpaHu IIaHuHa, Marypa (OpexyJssak) Mapra u Marypa Kinonoruse. Hajunxu HuBO, ca Bucunama oz 500-800
M, Y KOHTaKTY je ca nenpecrjom KaparceOemr 1 TOCTIKe MUPHHY O caMo 2-3 KM.

Ca reomomkor craHoBuIlITa, IianuHe Llapky cacraBibene cy ox rpanuta (MacuBu bnoxy, Ilerpeany
u MyHnrene Muk) OKpykeHEe KpPHCTaIHAM IIKPWJBLIMMAa W CEJUMEHTHHM cTeHama (memryapu, Ty(QoBH,
KOHIJIOMEPATH UT/,. ), HOCEOHO y BMXOBOM jYTOUCTOYHOM Jeiy. TBpAM KPUCTAIHN IIKPUIBLH U THAjCH YHHE BPX
Hapky u Bpx [Ipucion, renepanHo, HajBUIIH pesbed) YnHEe KPUCTATHU IIKPHJBLIU U TPAHUTH.

[Mnanune [omeany 3ay3uMajy TOTOBO MPaBOyTraoHY IMOBPIIMHY, OPHjEHTHCAHY jyro3araji-CeBEpOUCTOK,
yuju je ueHrap ianuHa Ckapumoapa. I'panune minanvHa logeany, ocuM OHUX W3 IIpaBLa IUlaHWHE YepHa,
UCTaKHyTe Cy IyOOKHM JOMHaMa, YHje Boae BUjyrajy Ha npeko 1000 M ncnon miIaHMHCKUX BPXOBa.

Ha ceBepozanagnom neny ruranuHe [oneany ce rpaHuye ca ABe JOJIMHE CYIPOTHUX MpaBala - JOJTHHOM
Xuper u nonuHoM peke lllec - koje ux onBajajy on mmanwnaa llapky. Ha ceBepoucroky, Jlamymaukyn Mape,
nu3mely cnuBa y pexy Llec u cimBa y [antuny, nporuue qonuHoM ayookom 900 M ont BucuHa manuHe bopacky
u onsaja MacuB loxeany on muranwHe Pere3ar. Y HacTaBKy, TpaHuUIly IiaHuHA [omeany oberekaBa TOK peke
[NantuHa ¥ BeHa npuToKa ¢ AecHe crpane, Kypmarypa Coapberne u u3Bop pymyHckor JKuya, mpBOOMTHO 3BaHH
Coapb6erne, a ucrnon Ckokyn Mape. McTouHO 01 OBE TpaHUIIE JISKH Tpyla IUIlaHuHA ca BUcHHaMa oko 2.000
M (mmanuHe Cramynenwu, JoprosaH, Anoene u Jlparmanyi), Koje C€ cacToje yIIIaBHOM OJ Kpedumaka M KOju
noBe3yjy ca miaHuHama Peresar. ¥V jyronctouHom neny rpaHMua IlaHuHa [ogeany mokiana ce ca JOJIMHOM
Yepne, noueB on u3Bopa (Uepnuiioapa), on aydoxor rpedeHa msmely ruianune [lantuna u Kynmea Ocnej,
no ymrha y Onmanyn Mape. Ha jyrozamany je rpanuiia manuHa ['oneany Mame OUHIIIeAHA, jep C€ BUCHHE
MOCTENEHO CMamYyjy npema miannHaMa YepHa. Melytum, ny6oka gonuna (1 633 m) usmely nnanune Onanyn
u Bpxa J{o6pu (JoOpuBup), Ha u3Bopy gonuHa Oramry:n Onanyn U Xuuerys, onpasiasa Hac 1a CMaTpaMmo Jia OBe
JOJIMHE NIPEICTaBbajy I'paHully IulaHuHA [oneany npema riaHuHu YepHa.

VY nopehemy ca npaBoyraoHOM KOHTYpOM IulaHHHA [0fieany, aBHU rpedeH, OpUjeHTHCaH 3aa-UCTOK,
npe/icTaBJba JIUjaroHaly OBOT TIOJIMTOHA, HajBHIIE BHCHHE 4YecTo mpernase 2.000 M ¥ KyIMHHHPA]y C BPXOM
I'yry (2290 m) u IInarpa Ckapumoapa (2244 m), Bpx ['oneany (2230 M), cBH CMEIITEHH Ha 3amaay. Y CBOM
NpPOIYKETKy Ka 3amany, pejbed cmamyje cBojy BucuHy Ha 900-1 800 M. [Ipucnon rpebeH mosesyje ruiaHHHE
Toneany u Llapky. 3a manuse ['ofeany KapakTepHCTHUIHE Cy TIIATKE MIOBPIITMHE - KOj€ 3aMEHbY]y OIITPE BPXOBE -
Y TVIALMjaJIHA LUPKOBH, YITIABHOM He NPEBEIINKH, pacriopelenu ca o0e cTpaHe IaBHOT rpedeHa, WK IPYIUcamhe
y KOMIUIEKCE Ha TeMeJbHMA TJIABHUX U CIIOPEIHUX JOTUHA.

Ca reosomike Tauke IMeaUIITa, TUIaHnHe [ oneany ynHe jake MeTaMop(o3upaHe cTape CTeHe, Koje Cy Ty
U TaMO IMPEKPUBEHE CEIUMEHTHHM NOKpPHBaYeM (KOHIIOMEPATH M MEIIYapH), TOKOM CPENI-e U IOpHe Kpeae
OBE€ CTEHE Cy IMpeKpHuiie Mamke MeTaMop(o3upaHe KPUCTAIHE IIKPHIJbEBIE U HUXOBE CEANMEHTHE (Iemrvape,
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Kpeumak) y obnuky meprxarckor rataa (I'etnuko mmatao). [maBae nonmue (momyt Jlamymmmukyn Mape u
UepHe) HempecTaHO Cy ce MpOoAyOJbHBalie Yy IIEPHjaTCKUM (MOHTHpaHUM) dopManrjaMa U yKJIamale cy y
BEJIMKUM JICJIOBUMa TBpJi¢ CTeHe [eTHdkor ruiatHa, u3Hocehu Ha BUENO crapuje Hem3MecTuBe (Gopmalyje.
Behuna cennMeHTHHX cTeHa (Kpedmally, KOHIIIOMEpaTH, IMelrdapu) MojoxkeHnx u3mel)y lerwdxor miarHa
Y M3BOPHOI KPHUCTAJIHOT CEIMMEHTa Hamasu ce y mepudepHum pernonmma rutanuHa [oneany. Kpucraman
IIKPUJBLIM TUIATHA, KOjU 3ay3uMajy HajBehu Jieo MacuBa, CBOjoM TBpAohoM 00e30el)yjy XoMoreHocT pesbeda,
HajBehe BHCHHE yIIIaBHOM OATOBapajy HacTaHKy amduobonuta (Bpxosu ['yry, Cxapumroapa, ['anbena, utm.) u
THajca, CaMo Cy Ce y jeTHOM CIIy4ajy cTape CeIMMEHTHE Haciare (KOHITIOMEPaTH U TBPAO0JbyOHNYacTH Menrdapu)
cayyBaJId Ha TIOZIPYYjy IVIaBHOT rpedeHa, HauMe Ha TuiaHuHu [lantuna. Hoenu cy Ha nojehuHM KpUCTaTHHOT
CEeIMMEHTA jaKo MeTaMOP(O3UPaAHOT TOKOM (hOpMHpama U KpeTama Ka jyry [ eTHdIKor miaTHa.

[Tnanune [osbana Pycka, cMemtene ceBepHo on ruiaHuHa Llapky, n1oOpo cy omelene Ha 3amam u jyr
TEKTOHCKHMM Kopuaopom Tamuiia, oqHocHO buctpe, a ceBepHo of Mypea. [InanuHe uMajy Tpu BeJIMKa CKyIia
mutonomkux dopmanuja. [lpeosnalyyjyhe cy meramopdue dopmanuje pacropelhene HajBuIe y TUIAHHHCKOM
nanny. KpucranHu BpXoBH, YIJIIaBHOM PaBHU M jeTHONUKH, OPHjEHTUCAHU Cy Ha MCTOK-3allajl M HCIpecelaHe
JOJIMHAMa Koje Takohe nMajy y3ak u3rien, kiarcypa. CeBepHH Jieo MacHBa O/iroBapa Mame MeTaMop(o3upaHiuM
KPUCTAITHUM CTeHaMa Koje unHe KpuctanuH [lospana Pycka maneozojckor moba. Jy:xHo of mopaBHama Pyckuria-
TunkoBa, 00eJeskeHOT OpPOjHUM TEKTOHCKHM JAWCIIOKalujama, n301jajy MHTEH3MBHO MeTaMop(r30BaHe CTeHe
koje mpunanajy [ermukom kpuctanuHy. Ha orpaHuueHrM MOBpIIMHAMA Yy IUTAHUHCKOM MAacHBY MOCTOje
U Marmarcke ¢opmanuje y oOIuKy rpaHOIMOPUTHHX Kopiyca. Tome ce monajy aHAE3WTH, MUPOKIACTUTH U
AH/IE3UTHH BYJIKAHCKH arjioMepaTu HEOTeHCKOT 100a, KpeH! aHIE3UTHH IeNeo M KPEAHU BYJIKAHCKH TY(OBH.
Jlutonomka nenuHa crnenuuvHa 3a nepudepHa noapydja U y OaceHy Pycke MoHTaHe Cy CeIMMEHTHE
dopmarmje cacTaB/beHE OJf CHAKHO KOHCOJIMAOBAHUX CTEHA (JyYPCKH Kpedmally, Melrdap, KOHIJIOMEepaTtu U
KpEIHH JIallOpIIM, COLCHCKU LPBEHU MeIIuapyd U KOHIIOMEpaTH) U ofl clabo KOHCOJIHMIOBAaHHX cTeHa (TJIMHE,
JAMOPIH U MeNryapy MjbyHAK MUOILTHOIICHCKOT MEpUOa).

Benuka reomop¢onoiika pasHOIUKOCT, Mopdorpadcke 1 MOpHOMETPHjCKE KapaKTEPUCTUKE UCTUYIY Y
HallleM HHTEPECHOM MOAPYYjy BHuIIe cekropa manuHa [loskana Pycka (H. nunka, ,, [Inanune [Tospana Pyck®,
1994):

-mmaHuHCKU cekTop Ilagem-Pycka ca Hu3oM rpebeHa koju mmojase paAMjalHO Of LIEHTpajHE oce
pervoHa, a Mopdonoruja 1 MoppoMeTpHja Cy HakaleMJbeHe Ha KpucTanuH [ernyxor mnarHa. Meljypedja cy
peaTHBHO TIIaTKa ca MaJioM (parMeHTaIjoM, aiau eHepruja pebeda je 300-400m. Harunbd me mpenasu 10
CTEIIeHH, a caJallllby NpoLecH ce ciado pa3Bujajy. Kpueme nryma Ha roplUM TOKOBHMA HEKHX peKa JOBEJIO je
JI0 TI0jaBe MPUMApPHUX OOJMKA MOBPIIMHCKE epo3uje, OYjUIHUX U aKyMyJIaluOHUX.

-TJTAHWHCKH CEKTOp jyro-MCTOYHE TpHIlajama Hajla3u Ce Y jy)KHOM Jely MachBa W IIPE/ICTaBJbEH je
BpPXOBUMa KOjU paaujaiHo Hampenyjy usMely Pycke n Uepne, uunehu nponas, npeko kopura buctpa, npema
MmacuBy Peresar-Ioneany. TpeHyTHO Monenupame MPUCYTHO je Ha TaJdHaMa W JOJIMHAMa THE je OJICYCTBO
Ha OTpaHWYEHUM IOBPIIMHAMA IIYMCKE BereTandje oMoryhmio mojaBy OyjudHe M TOBPIIHHCKE €po3Hje.
®parmenrainyja je usmely 100 u 300 M, a Harubu Bapupajy uamelhy 20 u 40 creneHu.

-IJIAHWHCKU CEKTOp jyro3amnaJHOT pakopia IMpeicTaBlba MPOAYKEHE JYTOMCTOYHOI CEKTOpa MPEKO
nonuHe Pycka no kopugopa Ilagem-Bpannyn Mape. O0yxBara mel)ypeuHulie HaJuK Ha OCTpyre pacrnopeheHe
OKOMHUTO Ha Kopuzaop bucrtpa, nenpecujy Kapance6em u gonuny Hazapar. ['yctuna ycuTmaBama JOCTHXE 2,5
kM / kM2, eHepruja pesbeda je 150-200M, a maaune He npeBaszminaze 25-30 crenenu. Canainime MOACTHPAbHE
pesbeda MpUCYTHO je Ha MaJIUM ITOBPLIMHAMA HEKHX HETIOLIIYMJBEHUX JIOJIMHA U aJWHA WU Ha MOAPYYjy HEKUX
KaMEHOJIOMa, a aKyMYJIAlIHOHH OOJIHMILN YIIIaBHOM NPHUNaaajy eKCTPAMOHTAaHCKAM MPOCTOpUMA, H3y3€B HEKUX
YHYTpammsux fenpecuBHux 6acena (Pycka Monrana). Ha mamim npocToprMa 11ojaBsby jy c€ U KpaIiKi OOIUITN
(Bpraue, nanuje) nokanuretu [lemrepa u THHKOBA.

KapakTrep MTUCKOHTHHYyUTETa TOjaBJbyje ce HE caMo Ha mnepudepuju IutaHuHCKOr MacuBa Beh um on
YHYTpanrmocTH kKa nepudepuju (Pycka MonTtana). [1aBHe monwHe MMajy pa3InduT TEPUTOPHjATHA PACTIOPE]
ca MHTPaMOHTaHCKUM YIyOJberbuMa U TOJMHCKUM Oa3eHnma. OBH JeNpecuBHU OOIHMILIN CMEHY]y CE Ca YyCKUM
CEKTOpUMa CIIMYHUM KIIHCcypH. Hekn ce Hanasze y Joaupy KprucTallHa ca CEIMMEHTOM, a IPYTH Y ITyHOM KPHCTAIIHY,
nMajyhu BpJI0 BUCOKE BPENHOCTH TyCTHHE pebeda 3-4xM / KMIT 1 BepTuKaimHy dparmenTanujy o 300-400 m.
Pesped oBux menpecnoHapHUX OOJHMKa KapakTEPHIIE MOCTENEHO MOJCIUPAkE, Y KOjUMa JOMUHUPA]y BPXOBH
Mexypedja. JlarepanHa epo3uja je TOMUHAHTHA Kof InHeapHe eposuje (Manenune Anek., JI. banea, M. by3a,
Muxaena duny, K. dpyrymecky, B. Cenky, ,,Jlomnna Yepue*, ['eorpadcka Ctynuja, 1981).

[Tnanunae YepHa, cMemTeHe jy>xHo of MacuBa Llapky, a Ha MCTOKY U jyTOUCTOKY oMel)eHe TeKTOHCKUM
kopujgopom Yephe, cahuimbeHe Cy O KPUCTAIHMX U CEIUMEHTCKMX cTeHa (0J] Kpeumaka), ca KpaTkKhuM U
IyOOKHMM J0NMMHaMa Koje 3IIenajy nomyT kimcypa. CeBepHH Jeo OBUX TUTAHWHA CapKH HU3 00Jhbe HACeJhbeHUX
nenpecuBHux Oacena. [lnanmne YepHa mpexactaBibajy mponyxerak mianuHe [oneany, ox monune OnaH 1o
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cimBa Yepre y benapeky, Ha nyxwunu ox oko 40 kM. Pesbed je cacTaBibeH U3 1Ba CTETICHUKA!

-BHIIIM HUBO y KOMe Cy cMerTeHe qosnae n3Mely Onana u beanHe, HacTase CykiiecrjoM BUCHHA H3Mel)y
1500 u 1700 m. Pesbed je uckinecaH y KpUCTaIHUM U CEANMEHTHUM MIECKOBUTO-KOHIJIOMEpaTHUM (hopMalujama
Kao Ha MacuBy [ ogeany. OninTu n3riies je rpedeH 3a00J-eHOT TOMPEYHOT MpodHiIa, ATl HEMPABUITHOT Y3IYKHOT
npo¢uia ycies CyKiecrje BpXoBa i IpeBoja CMELITEHUX Ha IIPOMEHJBHBUM HaJIMOPCKUM BHcHHaMa. [IpeBoju,
cTpMa maguHa o YepHe M TOMHUHAHTHO KOHBEKCHE MaJHMHE MOKAa3yjy HCTO HarjlalleHO yAyOJberme JOTHHA.
JyxHo on m3Bopa benuna, maBHu Bpx ce Hamio crmymTa 3a 500 - 600 M, uBHIa npenasehn Ha HIKU HUBO ca
jyra muianuHe YepHe.

- COYLITEHH HHMBO MacuBa BiamKy WM CTENeHHMK CEKyHIApHUX rpe0eHOBa, OJBOjEHHX O[] TIaBHOT
BpPXa, NIPEACTaBIba JIOKATHO PA3IMINTE KaPAKTEPUCTHUKE Y 3aBUCHOCTHU OJI IIPHPOJIE CTeHA. BpXoBH ceBepHO 07
Bbenune cy nyxu, BUILIN, yjeqHAUCHH]ET H3ITIEAa, ca 3a00JbeHUM KOHBEKCHUM IaIMHaMa Ha BpXy ¥ (JOpMHUpaHU
CY YIIaBHOM OJ] KPUCTaITHHUX IIKpHbana. OHe Ha jyTry Cy HCKIIeCaHe y MelIYaH0-KOHTIIOMEPAaTHOM CEIUMEHTY,
y epyNTHUBHY M Kpeumaky W Kpahe Cy, HIDKe, aau CBOj mpodui 3aapkaBajy y ciiojeBuMa. KapakrepucTHaHO
CEKYHAAapHUM BPXOBHMa y OBOM CEKTOPY j€ [1a c€ y TOEM JIeITy 3aBpIlaBa KpeuhayKUM JIUTHLaMa, MECTUMHYHO
NpaBUM HENpHUCTYNauyHUM 3upoBuMa. M nyk oBHX cekyHAapHHX TpeOeHoBa mnpumehyje ce mopaBHame
3200JpeHOT WM 3arial)eHor nejla Ha BUCHHU Ou3y BHcHHE [omeany-a, aimu mokasyjyhu Oaru CIrycT Ka jyTy.
On wux cy jacau HEBoH 1400-1450 M, 1250-1300 M u 1000-1100 M. To cy HMBOM KOjH MOIJIEKY HAIJIAIICHO]
(hparMeHTalM]jH, YHje OCTATKE je TE)KE MOBE3aTH Ha IICJIOM CIMBY KakO OM C€ JIOHEO 3aK/by4daK O HbHXOBOM
HacTaHKy U esonyruju ( (Manmenwn Anekc., JI. bagea, M. by3a, Muxaena J{uny, 11. [Ipyhecky, B. Cenxky,
»JomuHa Yepne*, ['eorpadcka crynuja, 1981).

I'peben Ha 5eBoj ctpanu UepHe Mame je KOMIAKTaH O]l JCCHOT, KaKo MO CacTaBy M PacIopeay, Tako
U TI0 YCUTH-CHOCTH. 3a pa3niuKy of macuBa [oneaHy u rurannHe YUepHa, IUTAHMHCKM Kpak Ha JICBOj CTPaHU
peke MMa Mamy HaIMOPCKY BHCHHY W oporpadcka CTpYKTypa HE J03BOJbaBa OlBajarbeé HEKHMX HHBOA Kao
pe3yJITar NPeTXOHHUX IMopaBHamka. JINTONOIKA Pa3HOIUKOCT (TIOCEOHO MPUCYCTBO jJYPCKHUX Kpeumaka u 00yHa
¢parmenTanuja omoryhasajy HHANBUyaIn3alnjy Hekomko cermenara. CesepHo ox noimHe demea pesbed ce
y3AMKe Ha BUCOPABHU Koja ce yrmaBHoM Haja3u Ha 1200 M u3Haj Kojux ce ucTakHyTo uctnuy (Bpx Mnanmary
Mape 1301 m). [loTnyan geo mpeacTaBiba HajIIMpPy KPaIIKy 00acT, orpaHHueHy Ka YepHH CTPMUM KPEUHhakoM
on 400-600 M, cymTajyhu ce kpo3 rpedeH mpoOoIeH caMo Ha HEeKONMHKo Mecta nonuHama (TacHa m3mely
Hoctery Mape u Muantary Mape, banta YepOynyj usmely Muantary Mape u Muanary Muk). OBaj aeo
HpeICTaBba BPJIO CIOKEHY KpamKy Mop(oJorHjy ca mojpMMa Jlanuca, BpTadama, J0JMHaMa BpTada, CyBUM
JIOJTMHaMa, CJICTIUM JOJMHAMa, COXOA0MMA, KIHCYpaMa, OBaJIMa, adpyluMa ¥ KpeUmhadKiM KINCypama.

Cexkrop uzmehy Kohny n @emeja je macuB Kokoj ca asa Bpxa npeko 1100 M u jyxxHHje MacuB XypKy.
M3mehy Xypkya (1088 m) u Jlomornama rpeder uma uzmely 1050 u 1150 M, ca u3yzetkom Cymke 1192 M, u
npoOujeH je ca HeKOJIMKO AyOOKHX JOJMMHA, HPETBOPEHUX Ha Taj HAYMH y IUIAHMHCKHA MAacuB MOBE3aH CaMo
NpeBojuMa y3IyX Boja, moxajbe o UepHe, a U HE MpeACTaB/ba JIMHU]Y HajBehuX BUCHHA, KOja je ocraja
yHyTap cimBa 300T perpecuBHOT Ipojopa nputoka UepHe Hero u nputoka baxue. U3mel)y XKenapaya n Banea
Depurapuiop y3amke ce MmacuB JJoMoryen ca HajUMIO3aHTHUUM IPeOEHOM, OKOMUTUM Ha cTpMy UepHy.

Benuku AGpynT ( JIMTHIIA) HA 3alaJHO] CTPaHH TUIaHMHA MeXeIuHII nMa BUCHHE Y pactoHy ox 300
mo 850 M 1 WMa MHOIITBO pe3epBoapa M Kyla oJf Kpeumhaka, XaOTHIHO pacropeleHux, rpedeHa, octpyra u
CEeKYHAApPHUX JHUTHUIA, 0e30p0oj IUIAHMHCKUX Ollaka, KPo3 KOje Ce YCMepaBajy OCTall KpeumadKhX 3HI0Ba.
Benuka Jlutuna (AOpynT) dopmupana je y mpapily INIABHOT TEKTOHCKOT 3€MJbOCIIOja TAPANICITHOT Ca PEKOM
UepHoM. Axo ce Tiiefia ca necHe obane UepHe, m3riena kKao MpaBH 3UA KOJH j€ caMO NEMMMHUYHO MPOOHjeH,
IaJaKk MECTMMHUYHO, C KIHCypaMa M MpoBaixjaMa, KpaTKUM U YCKHM, Ca 3WAOBHMa BHCOKHM Ipeko 50 M,
JEIMHO MECTO ca Kora ce MoKe Tpuhin IIaHuHy, U3 gonuHe YepHe.

CHmKaBame arncoNyTHUX BHCHHA Yy JIOEM CIHMBY HE JIOBOJHM 10 CMamema (parmenranuje. Y
jyrozamagHoM Jeny CJMBa IMOCTOje JCIOBH y KOjUMa Cy BpPEAHOCTH TYCTHHE ()parMeHTalHje U eHepruje
pemeda cimune nam 4ak Behe HETO y TOpHEM CIWBY, IITO j€ MOCICANIa HAPOUUTO JINTOJIONIKE BapwHjalluje
ca TPOIINpPEHEM KPEYHUX MOBPIIMHA. [IpHCYCTBO Kpeumaka JOBENO je J0 OApKaBama BEINMKHX NaJuHa U
noBehaHe y4ecTaloCTH CTPMHUX WM HEMPUCTYHaYHUX JUTUIA. Y LEIOM JOHEM CIHMBY T'COJIOIIKH YCIOBH U
IpEBIIaaBakb-¢ BEPTUKAIHE €PO3Hje HIUCY TO3BOJIIIM 110jaBy OyX UepHe HEKHX JIOKAIHHUX IPOIINPEHha, OCUM
oHor u3 bame Xepkynane-IleunHuinka, kao oITo ce TO JeNIaBa y TOPHEM CIIMBY. Benuke naaune, HarmameHuja
YCHTH-EHOCT, BEJIMKA YIEeCTaI0CT CTPMUX NalnHa U YOIIIITe rpy0JpH oOnuiy pesbeda, ca yraoHUM CacTaBJbalbeM
najuHa, CMamkyjy CTEIeH MPUCTYIIAYHOCTH B MOTYhHOCTH 3a caoOpahaj (Manenune Anekc., JI. bamea, M. by3a,
Muxaena [Quny, K. Ipyhecky, B. Cenny, ,,/Jonuna Yepue*, I'eorpadcka crynuja, 1981).
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Ha cnuuu 1: I'eomopdonomka mana banara (no Janoury u xoi. 1997)

3ay3umajyhu jyxHH U jyrouctouHu neo Pymynuje, banarcke mianuHe I/IMa_]y 3a noarpahe mnaHuHe
Cemenuk, Jloraneua, Anmax, Awuna u Jloksa. Jo6po VH/INBU]TyalT30BaHe JieTipecuje, TeKTOHCKH YCIIOBJbEHE,
CY OHE KOje Kpo3 cneuH(’quHM pesbed u mudepeHIIPaHNM TIej3aK0M, TIOMaXy Y pa3rpaHHuaBamy NOTIHHECHAX
rpymna.

[Tnarnna CemMeHCK MpeicTaBJba HajBUIIe oApydje banarckux miuannHa, moctmwkyhu 1445 M HagMopceke
BucuHe y Bpxy Iluarpa ['o3nen u 1445 m y Bpxy Cemenuk. Eposuja je oBre cTBOpHiIa HEKOJIUKO JEHYIALMOHUX
HuBoa: Cemenuk, theprana u Tomuahuka-Kapxka (I'purope, 1981). Jlenpecuja bpeOy-I'apana, koja ce Hana3u
usmelly Hemana u To3He, mpejicraB/ba M3BOPHO MECTO HajBakHHUje peke y banary, Tamuma. I[Tmanune
Amvax, cmemrTene m3Mel)y aemnpecuje AnMaka Ha ceBepy u JlyHaBa Ha jyry, cacTtoje c€ OI KPHCTAITHUX
CTCHA NPEKPUBEHUX KPEUHAKOM, IEII4apoM, KOHITIOMEPATHMa, OPHjEHTHUCAHUX y IpaBIy UCTOK-3amag U ca
MaKCHMaJIHOM HaJMOPCKOM BUCHHOM of 1224 m y Bpxy CBuibeua Mape . Peke koje npecenajy oBe IuIaHHHE
UCKoTajie ¢y AyOOKe AOJIMHE Koje M3IIe1ajy MOoMyT KINCYpa, Kao Ha mpuMep kimcypa Pynapuje.

Pa3Bujena kao rpeOeH OpHjeHTUCAH 0] CEBepa-CEBEPOMCTOKA Ka Jyro-jyros3anasny, iiannaa CeMEeHUK je 1o
U3IIIe/y, HaJIMOPCKOj BUCHHH M MAaCUBHOCTH HajBaKHUja MOJIICTHA y IUTAaHUHCKOM ieny baHara, ca BucokuM
VIMBAMA Ca M3IVIEAOM IMHPOKUX MOCTOBA W BPJIO OJNIaro TajacacTuM, dyBajyhu oOmmke pesbeda pylmieBHOT
n3niena (HEKOJIMKO c1ab0 OOMMKOBaHMX BPXOBA M YTOIUBEHHX Yy NErpaJUpaHUM CTEHOBUTHM OJIOKOBHMA),
TeHEpUCaHH NpollecuMa cCMp3aBama M OMp3aBamba, JCjCTBOM cHera M kuiie. [Ipoctpane myme, kao edekar
KJIMMaTCKOT paciiojaBarmba, OOMIHA XuAporpadcka Mpeka HTA. UCIYHaBajy CIMYHE KapaKTepUCTHUKE Kao U
JpyTH MHOTO pa3IVIallieHUju KapraTcku MacuBH. [Jieqano ca BucuHe ranuna Llyapky, 3 monuna Tamwuiia u
Bbpzare, unmu ca ucrounor Ooka maHuHE ABUHE, WIH ca TpedeHa AnmMaxa, mmanuHa CeMeHCK ce T0jaBIbyjy
Kao J00po WHAWBHIyalH30BaHa pejbedHa MOMIENNHA, KOja YMHH Ooporpad)CcKu YBOp OBE OONACTH, MpaBU
JBOpall TeKyhux BoJa, Koja ce CIyluTajy y nepudepHa noapydja. C Tpu cTpaHe, 0Be IUNIAHMHE OKPY)KEHE CY
JETPECUBHUM CEKTOPHMA M AyOOKHMM TEKTOHCKMM KOpUAOpHMa. Y 3alaJHOM Jely, y JOAUpY ca IUIaHWHAMa
Awuna, nonuHe [loneacka u bp3aBe y Mam0j MepH HCITUCYjy HOTY JUCKOHTHHYHUTETA U, IITO je OUUIIICAHU]E,
npenasHe ocobune. M3mes miaHMHCKOT MacHuBa MOCeOHO Ne(UHUIIE HeroBa 0coO0eHOCT y3AUTHYTOT ONoKa,
XOPCT THITA, KOjH JTOMHHHpPA TeorpadcKoM menqrnHOM baHara, nako MakCMMallHa BUCHHA He AocTmke 1450 M.
Ko mpehe moapydje mrannne CeMOHNK, MOXE J1a yOUH aCUMETPHjCKH KapakTep jaCHHUjH Y MPaBIH CEBEp-jyT U
3amaj-ucToK, eeKaT HeKMX “TeKTOHCKMX CMHUILama”’, KOju Cy ce AOroAuiu Ha pesbedy. Ha mpumep, y cmepy
ceBep-jyI, acuMeTpHjy obenexaBajy HepaBHUHe u3Mely ceBepHor mpenena Huwke, [lnannne Heman u jyxHOT
nmena obmacth, BUCOKH CeMeHMKa.

Opnrosapajyhe oBoM reorpadckom noapyyjy, MacuB CeMEHHUK je o0OeliexeH mapaneaoM o 45 °©, ieropu
OoxoBu cy m3mehy 45 © 00 ‘u 45 © 23’ ceBepre mmpune u 21, 58 ‘u 22 © 18’ ncroune myxuHe, MOKpHUBajyhu
noapydje ox mpubmmxuao 1180 kM2, mro mpeacraBiba oxko 0,5% Tepuropuje 3emibe. AKO YIOPEOUMO C
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teputopujoM okpyra Kapam-Cesepun (8.514 kM2), kojeM npumnana, oBe IUlaHHMHE NOKpuBajy 11,8% meHe
noBpiuHe. Y reorpadckoM noapyyjy banara mnannna CeMeHUK Ap>ke peKop.l 0 BUCHHU, allid X 110 TOBPIIMHN
HaaMallyjy mianuHe AnMax. [iegano y onmrem okBupy Kapnarckor nanna, minannHa CeMEeHUK Hala3| ce Ha
tpacu mnanuHa Lapky, [oneany u nenumuuno Yepre, koje npunanajy Jyxuum Kapnaruma. Ha ceBepy, oHu
TEHEPATHO OJTOBapajy IMpaBIly HAa KOME ce Haiase IUIaHuHe 3apaHi, TpuIanajyhu meny miaHnHa AIyCeHH.
On Kapancebema no nonuHe MuHHMIIA y MpaBLy CEBEPOMCTOK-jyro3amnai, MmacuB CeMEHHK ce NMPOCTHpe Ha
IyKMHH 07l OKO 34 KM, a 0[] 3amaJia ka UCTOKY, n3mely mecra Kynroape u Cagosa Beke, y mmpunu o oko 31 k.

I'pannuyna obmact mmanmHe CeMEHHMK, Ha HEKHUM CEKTOpHMa, MpPEACTaBjba IMPOCTOPHE KapakTepe
uHTepdepeHIuje 1 Npellacka Ka CyCeJHHM perujama, a Ha oapeljeHnM oboauMa Cy perucTpoBaHe Kao peajHe
JUHH]jE pa3rpaHryeha.

CesepHa TpaHHIIa UX pa3aBaja o Aenpecuje Jesepum - bpedy, Opaa Cakomn u yBane Kapancebern, mTo
TeHEPaJHO OAroBapa KOHTAKTY M3Mel)y KpHCTaJHUX LIKpHUJballa ¥ CEIUMEHTHHX CTCHA, AY)X KOJHX CY peKe
o0nKoBalle, Ha 3ape3aHoM IIOpaBHAamY, epo3Hjcke OaceHe, y KojuMa cy cMelITeHa Mecta Ananuja, Jenunemry,
Oxabwuiia, Pynu u npyru. OBa ce meha moxke nparutu noues o Tunsa CpOyinyj (476 M), Ha OKO 2 KM UCTOYHO
on Covema, 3aTUM Ipoiasu jyxHo o opaa [Tuarpa Crpaxa (445 m), ceBepro oz Opna [1aza (450 m), uHTHHAN
(485 M), ComecHa ( 584 m), Kykymyj Ilmermm (527 m), Ilmarpa Anba (456 M), 3aycraBipajyhu ce Ha 0ko 3 KM
jyrozanaznHo ox KapanceOema y mupokoj gonuau Tamuma. Mana, anu 10BoJbHO 100p0 H3pakeHe OCLIalnje
HHUBOA pesbeda ce cMemyje ca TIIATKUM IPoJa3uMa, a MeKa IJIaHUHE CE Cy’KaBa y CEBEPHOM CMEpY.

[Naneoreorpadcka eBonmynuja pervje MCTHUE YHILEHHIy Ja jeé HU3 DIaBHUX MOP(OTEKTOHCKUX H
MOPQOCTPYKTYpHHUX Oficeka (GopMHUpa0 TEHETUUKO je3rpo OBHX IIAHWHA, jOUI OJ] IOET Malle030HKa, Koje je
MTOTOM OWIIO HU3JIOKEHO CIIOKEHO] M IyToj eBOMyHuju. Ha Kpajy XepIumHCKe OpoTreHe3e, YCIea y3au3ama UCTIo
BOJIa IDIAHWHCKHX MTOCTOJhA, OWIIO je Moryhe Momenuparn ux atMOoC(hEepCKUM areHCHMa, Y YCIOBUMA TOIUIE U
BnaxxHe kiuMe. [locne Tora, KMepuuka oporeHuja mpou3Bea je Ay jeJHEe 0Ce TEKTOHCKOT y3A13amka, y CMepy
CEBEPOUCTOK-jyro3arnas, joll jeaH y3Iu3ambe UCTIO/] BOJa OCTPBCKOT KOIHA, KOjH j€ Y LeJIHHHU AePrHHUCA0 000
wiannHe CeMeHUKa. AJITICKa MOMepama OJpeAnIa cy AUCIOKAalMOHE JIMHHUjE, CBEyKYIIHE U TyOOKe Mpeiome,
TaKo Jia cy ce ox oBe (asze modesne OONUKOBATH XOPCTHE KapaKTEpUCTUKE IUTAHWHA W TpaHara JOJHMHCKUX
cekropa. KacHmje, HakOH JIapaMUYKHX KpEeTama, perruja je ocTana Je(UHUTHBHO IOILIABJHEHA TOKOM IICIIOT
HEO030WKa, ToHamajyhu ce kKao KpyTH OJ0K. EcpeKTH KpeTama JIOMJbEeHha U MMoToHyha Marepujann3oBaim cy ce
[I0jaBOM TEKTOHCKOT 3ajuBa Tamuii-Mexaauka, KOju ce HacTaBjba Ha UCTOK Kpo3 kopunop buctpe, a Ha ]yry
ruiannae CeMeHCK Kpo3 nenpecujy bo3zosuh. Anmncka oporenuja je Hariacuia Heke of moctojehux quciokamnmja
(mpenoma), cTBOpHIIa HOBE, KaO M KOMITEH3alIMOHA KpeTamba.

VYcko moBe3aHa ca mpolecuma GopMHupama CTeHa M TEKTOHCKOM akTHBHOIINY je reHe3a MHHEpaHUX
pecypca. Hamaze ce y ceBepHOM ey, yuHe UX pyAe rBoxkha (JlemuuenTn), o6ojeHe MeranmHe pyae (Bamuyr)
M KBApIl y CEBEPHOM JCITy obnactu. Y jyKHOM ey, npema AJMaXXCKOj JepecHjyu, MUHEpaHE CUPOBHUHE
Hpe,Z[CTaBJBa]y pyZze 000jeHIX MeTaa, a BayKHO MecTo MMajy OakapHe pyzae. [Iporiecu u oncesxHe TpaHchopmanmje
Koje Cy JoBeie 10 GopMupama IUIAHMHCKOI MacHBa 3allOYETHX Yy JaBHUM TEOJIOIIKMM BpeMeHHMa (Kpaj
kamMOpuja), Kaga Ccy HacTalle HeKe O]l HajCTapujuX CTeHa Ha TOM moapyyjy (MeramopdHa kpucranHa). Tokom
HEKOJIMKO TEKTOHCKHX ITUKITyca (0ajKaJICK, XepIIUHCKH, aJIICKN) U3 lyOMHE re0CHHKITMHATIC HACTAIH CY, KOpaK
[0 KOPaK, aHTUKJIMHAJIE ¥ CUHKJIMHAJIE TPOOHjeHe HCTOBPEMEHO, HIIN KaCHUje, EpyNITUBHUM CTeHaMa. Tako cy
Ce Y3IOMIIM CacTaBHM JeJoBU Oynyhe mimaHWHe, MHAMBHAYaJINM3yjyhu INIaBHE THUIOBE T'€OJIOMIKHUX (opMaryja
U Haciara (MeTamopgHe, MarmMarcke, CEAMMEHTHE CTEHE, HAINIaBUHE y PEYHHM KOPHTHUMa WTA.). Y cacTaBy
wiannHe CeMeHcK mpeoBnal)yjy HMHTEH3UBHO MeTaMOp(O3MpaHd KPHUCTANHU INKPUJbALM, MPHCYTHH OJ
HAjBUIIMX BPXOBa J0 AyOOKuX Kopuziopa monuHa Tamwii, bp3ase, [Toneacke, Hepe, Ciarune, Banea Mape,
Teperose, kojuMa ce I07ajy CEIMMEHTHE CTEHE KOje TPENCTaBJhajy TpeOCSHCKH Kpedmalld, KOHIIIOMEpaTH,
Jaropuy, IMHE, IUUbYHIIH, IECKOBHU, KA0 M MarMarcke CTeHe, KOjeé C€ I10jaBJbyjy Y HEKUM JICJIOBUMA Y Paliujycy
on BpxoBa Cemenuk, [Iuarpa ['o3nej, [luarpa Heneja, y nonunu [loneacka, y Cnatuna-Tamuina utn.

leorpadcku mejzax maannHe CeMEHHK je M3paXkajaH M aTpaKTUBaH 300T u3riiena pesbeda, a moceOHO
je mocrymaH u3neTnMa 0e3 003upa Ha ToauiImbe 100a. Mako HUje crekTakynaapaH, UIaK Mmocenayje MprUpoaHe
CIIOMEHUKE W JeJMHCTBEHE 00jeKTe 3a Typu3aM. Yak U ako BUCHHE HE JOCTHXKY BpemHocT of 1450 M, mpeneo
HaM ce IpeICTaB/ba Kao IUIAHMHCKM MAacUB Ca OYMIIENHOM acuMeTpujoM pesbeda. [laxie, y ceBepHOM
ceKTopy, manrHa Hemanym, je y HIKeM Hozapydje, Koje ce AyTUM CTENEHHUIITEM CIYIUTa y HIMPOKY JONUHY
Tamuina, 3a pa3IuKy O BUILIET jyKHOT ceKkTopa Bucokor CeMeHuKa, rie ce Tpynuily 1 MaKCUMaIHE BUCUHE U
Hajpenpe3eHTaTHBHI] U OOIHIIH IUTAHUHCKOT peJbeda, ca HarlalleHUM HaruOoM HarHy THM Ka YHYTap TUIaHHHCKO)]
nenpecuju [apana-bpedy Hoy, mpeko koje ce, Jajbe Ka jyry, IOCTEIICHO CMambyje IIMPOKUM CTEeIICHUIIaMa IipeMa
nmernpecuju bo3osuh. AcumeTprja je ouuIIeqHA Y TPaBIly 3alaj-HCTOK, jep je Y CMepy mIpeMa TEeKTOHCKOM
xopugopy Tamuia njiaHuHe caunmbaBajy paBHa Mehypeyja, ca H3BECHUM HarlallleHUM HepaBHMHAMa, a IpeMa
nonuHama bpsaBa u Iloneacka crenenmiira pesbeda cy yka, ca HIDKUM aJTHMETPUjCKUM aMILIUTyAama.
JBocTpyKa M CIOXKEHa acMMeTpHja ofpaxkaBa A00po AeduHucaHe mocienune (asza reHese pesbeda, Iyre
KopeJanyje ca cneunpruIHIM T'eOJIOUIKUM Mpolecuma U ¢popManujaMa Ha ToM noapy4djy. Crora cy IuiaHHHE
CeMeHCK pesynTupaie Kao jeJUHCTBeHA [eJINHA CACTaB/habeM HEKOJMKO TEKTOHCKUX U CTPYKTYpHHX IeITHHA
pasTpaHUYEHUX M YKPIITCHUX BEIMKHUM AMCIOKAIMOHUM JIMHHMjaMa. PaBHU WM ,,TOJBCKU YIUBH 3ay3UMajy
oxo 70% noBpinHe rpedeHa
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[Tnannne CeMeHHK MOBE3aHe Cy ca 3a00JbeHIM, Kpahum u yxum Meljypeurnjuma. EkcripecuBHO rpynucame
MTOTOR-MX HaJIa3W ce y TOpmeM cuBy Tamura u Iy nonuaa bpsase, [loneacke, Banea Mape, ['ynera, Catune
u npyrux. Y o0e oBe BpcTe Mel)ypedja 4ecTH Ccy CBEIOIM epo3Hje, Koja ce MojaBJbyje MOMyT MUPAMHIATHIX
BPXOBa, MHTCH3MBHO JETpajMpaHHX yCIIE/ POMeHa TeMIepaType BasiyXa, Mpasa U OTanara, KHIIe, CHera u
BETPa, Y UMjeM cy MMOJHOXK]y Maa ,,kaMeHa oJsa“. Takole 03Ha4aBajy MakcCUMaJlHE HAIMOPCKE BUCHHE peJLe(ba
kao mro cy [luarpa ['o3Ha (1447 m), Cemenuk (1446 M) IMuarpa Hexneja (1437 m). 3ajeqHo ca iuMa CKULUPA]Y
ce ¥ Mamu HabopwH, MTOHEKA ] BEIMUMHA OJIOKA CTEHE je Ol HEKOJMKO KyOHHX MeTapa, MpeAcTaBibajyhn ocTaTke
HEKaJaIlbUX HCTYIUEHUX BPXOBa 300T U3y3€THO AyTor eproJa epo3uje of INIaHUHCKe TONOKInMe. BpxoBu n
TOMMJIaE KaMemha y I)bUXOBOj OCHOBH, CTOIJBEHH Ca TPECETOM IUIAHMHCKUX JIMBAa, CMEIITCHUX Ha HajBUILIIM
noBpmimHaMa CeMeHHUKa, YTHCKYjy Y T€j3axk, TOKOM BpPEIHX JIETHHX JaHa, IPU30pe CIMYHE er30THYHOCTU
BHUCOPABHHU y TIONIy- CyIIHOj KIuMMHU. Ha moTe3y ropme IiaHMHCKe TuardopMe MpeBOjU Cy jeABa MPUMETHU
300T MaJMX BUCHHCKMX Pa3ifKa KOje UX KapaKTepHIIy. 3ajelHO ca HhHMa, CTENeHacTe JAeTPECHje JOBPIIaBajy
CBEYKYITHH aCIIeKT 0JIaro TajacacTor pejbeda, nMajyhul Ha MMOBPIIMHKA CEKTOPE MIOKPHUBEHE IITYMOM.

Ca Bpxa CemeHHKa OTBapa ce Jiena nepcreKkTuBa y npasuy aenpecuje 'apana-bpedy Hoy, rae ce nanaszu
Typuctuuko ogmapanumre “Tpeu Ane”( Tpu Bozge). Ca Bpxa [Iuarpa I'o3Hen nornen n3naneka MOXe 1a MpaTH
npexene, nejzax npema Banuyry, Pemmmm, knmucypu Kapama, a ox Bpxa Ilunarpa Hemena orBapa ce mmpoka
MEepCIeKTHBA MpeMa TopmbeM ciuBy gonuHe Heprama. [IpucycTBo pesbeda ca cTpMUM NMajnHaMa crienupuIHO
je 3a Heke Tpace ca nepudepuje mianuHa CemeHck. [Ipumep y 0BOM CMUCITY Cy HajBaKHHUjE ICHUBEIAIH]E
CTBOpeHe JyOOKHM KopuaopoMm aonmHe bp3aBe, ca BucmHOMepHUM BpemHocTMa m3mely 450 m 650 w,
KOj€ IOMUHHPAjy HOHBUM JeloM IulaHnHe AmuHe. ONITe Win JIOKajJHe Harube y CTajJHOM CMepy HEKHX Of
UHTEp(IYBUjaIHU TIEpUMeTapa y 3alaJlHoM ceKTopy IulaHnHa CeMEeHMK Mocienula Cy MojoKaja CyKIecHja
TeOJIONIKKX (popMaluja Koje OAroBapajy HEKUM CIEIU(PUIHUM CTPYKTypama (MOHOKIMHUKA, INIMPOKA HAOOpU
aHTHUKJIMHAJIC U CHHKIIMHAE). Paciierom naTepuyBujaiHor pesbeda oapel)eH je u mpapail TOKa HEKUX peka y
TOj 00JIaCTH, CAMETpPH]ja WM aCUMETPHja TOJIMHA Y FHUXOBOM MOTIPEIHOM TIPODHITY UT/I.

ITonoxaj CTEHCKUX ClI0jeBa, YCIOBJBEH BPCTOM T'€OJIOUIKMX CTPYKTYpa, YTULAO je€ M Ha W3IVIEH HEKHX
BpxoBa (Cemenuk, [Inarpa ['o3nej u, mamwe, [luarpa Heneja, 6pmo 3aban uta.), koju cy y CBOM NOPEKITY, TpeOCHH.
[ToceOHOCTH yTHCHYTE Ha pesbedy 3axBajbyjyhu BpcTama cTeHa Koje Cy MaTepujain30BaHe KPO3 PEIaTHBHO
cnennpuuHe OONHMKe HM3pakKEHE CBENONMMA €po3uje, MeTporpadCKUM JIMTHUIAMA, KJBYYHHUM CEKTOpHMa U
MOBPINUHCKUM KpaIkuM oomuiuMa. [IoTomH cy rpynrucaHyi Ha MaJIOM ITPOCTOPY, HA yro3arnaTHOM eKCTPEMHUTETY,
MOZEIMPaHU y ABE KaTeropuje Kpeumaukux cTeHa. Ha jypckoM KpedmadkoM I0jacy, IPEKO Kora IONpPeYyHO
npenasze peke IloHeacka 1 MuHHII, TOCTOjH OrpaHUYEHH PAcIIOH OOJIMKA Kpeumaka M Kpalkux pesbeda. Y
KpedmaluMa ca JJaMeJIM4acTHM LIKOJbKaMa (MEKyIIIMMa) U Kopanuma, peke Munuin u IloHeacka, kao 1 Heke
0] BEXOBUX MPHUTOKA, CTBOPHJIE CY MaJle CEKTOPE KJIMCYpPa, Ha 00pOHIIMMA KOjUX C€ OTBapajy Mallo €BOIyHpaHe
nehune. Cam kpariku pejbed cacToju ce oJ MalluX 10Jba JIANKC Jla3ylia U BpTada. Ha MepMepHUM Kpedmanuma,
IPUCYTHUM Ha BPJIO MaJIMM IOBpIIMHAMa, popMHUpaHe Cy Maje IeTporpadcke JUTHLE U 3a00Jb€HU CBEIOLHU
eposuje.

VY penokynHu mnej3ax miannHe CeMEHMK, HOTY OPUIMHAJIHOCTH YTHCHYNa je nemnpecuja [apana-
Bpedy Hoy, cmemitena na konrakty usmel)y mnannne Hemanyn u Cemenuk Unant (Bucok Cemenuk). /1o6po
JNeUHUCAHHU TPOCTOP JCMPECHje CACTOjU Ce OX JBa MUdEepeHIIUpaHa Jjieia, MoCceOHO 3axBajbyjyhu BUXOBUM
JeTaJbHUM KapakTeprucThkama. Ha 3amagHoM menmy ce Hama3u Hacesbe ['apana, a Ha HCTOYHOM HaceJbe bpelOy
Hoy. Jlenpecuja je Mogenupana y MeraMopGHUM KPUCTAJIHUM CT€HaMa, Kao LITO Cy CTEHE CJbYJE, laparHau
u kBapuut. Ha jyry, Bpx Hocyn CepHeHuKa, KOjU c€ CIyLITa Ha CTPMHUM IIaJHHaMa, OYUIJICIHO O3Ha4yaBa
MPOCTOpHY Mexy nenpecuje. [Ipoceuna BucuHa HajHUKeET cekTopa yBane je uzmely 800 u 850 M, obenexxeHa
KopuToM gonuHe Tamuina, Koja ce Ha OBOM MeCTy 30Be MoTok [ pagumTe. Ox oce oBe peKe 0 OKOIHOT pama,
BHCHHE Ce TIOCTEIEHO, MOHETIe ¥ Haro nmoBehanajy, odenexasajyhu rpe0eHe paBHUX BPXOBa KOjU CE pa3BUjajy
Ha MaKCUMaJTHUM HagaMopckuM BucrHama o7 1000-1100 m. Bpx cMemTeH mpubImKHO IIEHTPAITHO, pa3Bujajyhu
Cce oJ1 ceBepo3araja Ka jyroucToKy pas/iBaja JBa ofieJbka yBaie, cMamyjyhu ce antumerpudHo ca oko 1050 M Ha
950 m. I/ICTOBpeMeHO je OI3EMHH BOJICHH ITYT 32 HU3 TIPUTOKA Tamuma y cexropy ['apana-bpedy Hoy, KOJI/I cy
BehnHCKH japyre OyjUdHUX BOAA U japyre KOje HOCE BEJIMKE KOJMYUHE PaciaIHyTe CTeHE. AHTPOIICKO JIejCTBO,
MaHH(ECTOBAHO MPETEKHO ePEeKTUMa Kpuerma [IyMa WM MYyTHUX OTBOpa, OMOTYhHJIO je olBHjame mpoleca
nerpajanyje MehyQuryBujanHix MOBpPIIMHA, AIWHA, PSYHUX Tepaca UTH.

I'nepano y nemunm, pesbed mianuHa CeMEHHK yKJbydyje TPH pasiMdnTa JeNa: LEHTPATHH 1€0, ca
OILITUM aKCI/IJaJ'IHI/IM pasBojeM cesep -y, KOJI/I YMHHU HajBUIIM U HAjpENPE3CHTATUBHU]H IIJIAHUHCKH CTETICHUK,
ca Ha]CTapI/I]I/IM pemedoM y peruju, Koju uujem cacraByynasu Cemenukyn Wnant, [lnanuna Hemanyn u
nenpecuja ['apana-bpeGy Hoy, 3atum pyOHE meo, koju onmpaxasa onpelheHe audepeHImjanuje Ha HEKOJIHKO
cekropa (LEHTPAIHO-UCTOYHH: [Yy)KHU, pyOHH-3alajHu, CEBEPHHU), M3paxkaBajylin y reorpad)ckoM Iiej3axy
moBe3yjyhe KapakTepHuCTHKE U MOCTENICHU TIpeia3ak Ha oApelheHu pesbed AenpecuBHUX TPAHUIHUX TOAPYYja
rannHe CeMEeHUK M yBallHU JIe0, KOjH 3ay3nMa nepudepHH mojoxkaj, T0JaTHO Harllaniapajyhn acuMeTprudHu
ykymau usrien pesbeda (Ilmanmaa Cemenuk, M. ['purope 1990).

IIpucycTBO y anIckoj WIYIUbMHHU JIMTHLA Ca PA3IMYUTUM CTEIICHOM Haruba, IaTKe M ypaBHOTE)KEHE
najuHe ¥ U3JI0KEHOCT Ha CEBEPHOM JeIy TepeHa CTBapajy ONTHMAIHE YCIIOBE 32 ypeheme CKHjallKkuX cTas3a 3a
CBE KaTeropuje CKujarma.
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[Tocrojame BUAMKOBLIA KOjU HyAE MaHOpPaMCKE CIHMKENPU30pE BEIHMKE CIEKTaKyJapHOCTH, 3ajeTHO ca
JIAKUM TPUCTYIIOM Ca CBHUX CTpaHa, MOAMXKE BPEAHOCT TYPUCTHUKOT MOTEHIIMjana pejbeda 0BOT MacHBa.

IInannne Anmax mpare JlyHaBcky kiaucypy. lbuma nomunmpa Bpx CBrHeuea ca BpxoMm CBunedea Mape
(1.226 M) u UMajy Koce M BHCOKO pasrpaHare rpebeHe, eKBUBAJCHTHU jaCHUM HUBoMMa eposuje. Ha peuHoj
CTpaHH Cy IOCEOHO YCUTH-ECHH, ITO pah)a Heke nuBibe Kiucype: [lytHa, Cupuma.

[Mnannae AmWHA MMajy KPUCTAIHU TeMeJb IPEKPUBEH 1e0EINM CJI0jeM CeTUMEHTHHX Haciara (JypcKH 1
KpeIHH Kpeukhally, Ienrdapy, Kouromepard). OBa JUTOJOIIKa KOHCTHTYLIUja Opeana je MojaBy pa3iuduTor
Kpaikor pesbepa Kako Ha MOBPIIMHM, TAKO W y IyOMHH, ca KpallKMM BHcOpaBHHMMA, BpTadama (Kapamosa
Jabanua, Bpaner Amuna), nanujama, kucypama (Kapam, Hepa, Munuiia), moja3eMHuM TOKOBUMA U NiehnHama
(KomapHuk), y MHOTOME YKJbYUEHA Y pe3epBallfje U YMHE TadKe TYpUCTHUKe arpakumje. Ha ceBeposamnany u
ceBepy y IUTaHMHaMa ABbHHA 110jaBJbyjy ce Melrdapy 1 KOHITIoMepartH Koju yiHe 6pno byhutyn (622 M) u merose
orpanke. Jy)xHo ox nonrHe MUHHII TpeOCHOBH Cy Mambe OpOjHH, alli OBJIE CYy HajBHILE BUCHHE Yy IIAaHWHAMA
AmunHa. MakcuMaHa HaJMOpPCKa BUCHHA OBUX IiaHuHA je 1160 M Ha Bpxy Jleopaumi. 30or audepeHiujanHe
epo3uje Koja ce BPILIHU Ha CTeHaMa pa3iIMyuTuX TBpaoha, Kao M Ha TEKTOHUIIH, JIOKAIHE AeTipecje HacTaie Cy
y Ilponazy, Kapamosu, Jlumasu, Yynanosuiu u y noauHu Munuiia. CTeHOBUTE JUTHIE, TOTOBO BEPTUKAIHU
3u70BU npaheHn y MOJHOXK]y YpHHONMHAMA Of] KpIlIa HACTAINX aKTHBHHUM PaclajioM, KapaKTePUCTHYHH CY 32
iaHnHe AmuHe. Mako cy HaMopcKe BHCHHE MaJie, 300T HarvlalleHe TeKTOHU3aIlje, YCUTHEHOCTH U EHEPTHje
BUCOKOT pesbeda, MIaHnHe ABHHA CY PETKO HaceJbeHEe U TIOKPUBEHE IIyMama.

[Mnanune Jlokea, Takohe ca mMamuM HaJMOPCKUM BHCHMHaMa, Ha camo 635 M y Bpxy Kopxany Mape,
omeheHe cy Ha ceBepy u 3amany Hepowm, a Ha jyry [lyHaBom. MiMajy pa3HOBPCHY JIMTOJIOTH]Y, Ca KPUCTATHUM
HIKpUJBbIIMMA TETUYKOT TJIaTHA, OPHjEHTHCAHE Y MPaBIly HCTOK-3aMa]] y 3amagHoM Aemy (U3 KOjuX HUYy HU30BU
orpaHaka Koju ce crmymTajy 0 JyHaBcke KIHCype, 0 3aiuBa TepacacTux pasHuua o [lokexene — Hoe
Mongase) 1 ca KpeymhadyKuM U KpallkiM BHCOpPaBHMMA Ha KOjUMa ce Ha MCTOKY pa3BHO crienuduuan pesbed
(oBanHa, BpTaya H 1oJba JANuUC Jiazyna crielinGruiHa 32 Me3030jCKe BalTHEHaYKe PETHOHE - HACTABaK CEMMEHTHE
3one Pemmma-Hosa Mongosa). OnBajambe oBa J1Ba Jiesia BPIIA CE TEKTOHCKHM JUCKOHTHHYHUTETOM, TIE CE
NojaBJbyjy MarmMe 0aHAaTCKOT THIIA, CKAPHU U CTCHE, ca TI0jaBaMa METAIHUX MOIHCYI(uaa.

[Tnanune Jlorueua cy nucke ruianune (Kynmea Mape - 617 M) u 100po cy nourymsbeHe, omehene Ha
ceBepy nonuHoM [loranumr u Ha jyry gonmmHoMm Kapama. Ha 3amamy ce rpaHude ca NMHjeMOHTCKUM Opauma
JloxiinHa, a Ha UCTOKY ce Tpyxkajy aenpecuje Jesepum u Jlynak. YCku mojac Me3030jCKOT Kpeuthaka pas/iBaja
JIBa KpHCTAJIHA BpXa opujeHTHCcaHa ceBep-jyT. [Iykorune cy gaBopuzoBase ymaja cTeHa MoyT TPaHOJUOPUTHCA
WIM METacoMaTU30Baje OKOJHE CTCHE METaJHUM eJeMEHTHMa MomnyT monucyiaduna. Pesbedna enepruja n
HarnameHa pparMeHTaiyja oapkaBain cy MacuB 100po nomymibeHuM. OHH ¢y J00pO HACEJLEHU U MPEKO HUX
npenasze bp3asa u pexa Kapam.

Bbpucke jenunune cy noOpo MHIWBHIyalH30BaHEe TreoMOP(OJIONIKE jeAWHUIE CMEIITCHE jYKHO O
Mypemia, Ha nepudepuju miaHuHCKOr noapydja. Mmajy naamopcke Bucune u3mely 200 u 400 M, a unHe ux
CEIMMEHTHE CTCHE - TVIMHE, JIAMOPIIH, TIECaK U IIUbYHaK. Y ONM3uHY M1aHuHe JIoOKBa, Op/ia M1jeMOHT HeI0CTa)y,
a mponazak YnHehr ce JUPEKTHO Ha PaBHHUILY.

Bpna [Toranum npencrapibajy HacTaBak INIaHHHE APHHHUII HA HCTOKY U jyTy, UMajyhu U3riies MHPOKUX
BHUCOPAaBHU Ca HAJMOPCKHUM BHCHUHaMa onx 250 M, Maylo yCHTHEHHX xuuaporpadckom mpexom. HcTouHo
on 1ianuHa Jlorueda Hajase ce Opaa JlokiuH, a Ha jyry uxX okpyxyjy peka Kapamr u Bpx Bapmia. Umajy
NPWINYHO W3IVIe]] BUCOPABHU M yKIbY4Uyjy Opna Bysmam, 6pna Caxoma - 3aryxenu, Opaa Tupon (Horueua),
BUCOpaBaH Jezepuin u nenpecujy bpedy (Jenenuh, 1996). Ha ceBepy u ucToKy ce rpanude ca TaMmuIoM, a Ha
jyry ca [Torannmom. MmMajy Hagmopcke Bucune a0 300 M, HEyHUUTapHY T€OJIOTH]Y U PETATUBHO Pa3HOBPCHY
JUTOJNIOTH]Y. 300T HEYHUUTAPHE TEOJIOIIKE CTPYKTYpEe M THIIOBA T€HETHKE JOJIMHE, NMPETIOCTaBba ce Aa Ta
Opaa Hemajy MCTO MOPEKIIO Kao u ocraie ¢opmaiuje nujeMonTta y banary. TokoM mepuoza moranama MpeKo
MOTOMJLEHOT KPHUCTAJIHOT TEMeJba, TAOKHIN Cy Ce€ TYCTH, meBMo-]e3epc1<H CeIMMEHTH. YIJIaBHOM CYy
MOIIYMJbEHE, T0OpO HaceJbeHE U 300T TOTa M3JI0KEHE JAKHM epO3HjCKHM T10jaBamMa.

Bbpna Opasuile Hanase ce y HaCTaBKy IUIaHWHA AFWHA Ha 3amajly, Ha CeBepy W 3amajy rpaHuye ce ca
Kapamewm, a Ha jyry ca Hepowm, a mpena3 y paBauity je magak. Cactoje ce o1 MTaHOHCKUX U KPUCTaJHUX CTEHA Ha
KOjUMa je KaJeMJbeH pesbe() KpaTKHX BPXOBa, yIJIaBHOM OpPHjEHTHCAaHUX HCTOK-3ana]. Ha 3anamy 6p3o npenase
Yy BHCOKY paBHHYapCKy OOJIacT.

PaBHMuapcke jeuHuIe 3ay3MMajy PelIaTHBHO Maly NOBpIIUHY. MiMajy HaJIMOpCKe BUCHHE KOje BapUPajy
u3mely 75 m, Ha m3na3y u3 Tamumma u3 3emibe, 70 200 M ucriox 6paa [oranum. I'. [Tocea (1995) moasnayuun uetnpu
IJIaBHE BPCTE paBHHIA, U TO: PaBHUIYy CTBOPEHY HalUIaBUHAMa U ocliiiianmjamMma Mypemia Ha ceBepy, HUCKY
pasuuity, Tamuina u beraja, rond pasauiy, Jlyroxka, 1 paBHUIY THIIA TTHjEMOHT IJIAIKC, HCnoa Opaa Jloraeya.
[To MUNIUBEY UTUPAHOT ayTOpa, MOCTENICHO NoBIadeHke [[aHOHCKOT MOpa, Y YCKOj BE3H ca y3u3ameM Opa u
TUTaHWHA Y HETOCPEIHO] ONM3MHM, alli U CIIETamkheM, JIOBEJIO je JI0 Tepacupama baHaTtcke HU3Uje Y jeZlaH BUCOK
JIe0, 1oJ] OpJIMa, U jellaH HUCKH JIe0, Ca MaJliM HaruboM U peKama.

Kamnua Muanra (Bucoka paBHHIIA) ce OIBUja y MOJHOX]Y HUCTOYHHX OpJa, MUCIPEKHJAHA je M UMa
pemedry eneprujy om 11-20 m. Cacrtoju ce of amyBHjaTHO-TIPOIYBHjATHHX HAcjara BruladpaHXHjCKO-
KBapTapHor n06a. Hucka paBHUIIA je XOJMOIEHCKE CTAPOCTH Ca BETUKUM TOAPYIjuMa AUTPECH]E, Ca U3ITICIOM
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BeoMa IIMPOKE pPaBHHUIIC.

PaBuuia bp3asa Hanasu ce uctouHo of paBHuie Tamuma, ymazehu momyT sernese vcroj 6paa Joraeqa.
[IpekpuBeHa je NPBEHUM IIIHAMA ¥ JIECOM U CMaTpa C€ PaBHUIIOM IJIalMpa, cado TepacupanoM. EpynTisHa
marypa Hlymura ox 198 M y3nmxe ce mpexo 60 M m3HaA OKOJTHE PaBHUIIE TAE j€ HAMETHYJIA KPY>KHHU TJIAITUC
(ITocea, 1997). Kao cBoje mogoxene uma paBuune Kiomoguja-lllemnak, Maypen-I'araja, Topmak u By3mam
- Hunkumopd. Papamumna Tamwuima onsuja ce Ha qomuM TokoBHUMa bere m Tamura u mMa m3pakeH KapakTep
cierama. Manmu Harub y3pokyje mMaje Op3uHe IpeHaxke. Y MPONIIOCTH CYy MOYBape, CIaHe MOYBape, BUjyTaBH
MeaH/IpH U MYCTH TOKOBH OWJIM yoOMYajeHH Ha OBOj TepuTopwju. Heku on mHUX Tpajy W JaHac, UaKo Cy ce
pamoBu Ha ypehemy 3emibninTa M3BOAMIN of 18 Beka. Peunn TOKOBM M KaHAIW Aajy y3AYKHY jeTHOIHMKOCT
mpocTopuMa n3Mehy mux.

Papamma Kapama wim paBHuna OpaBhile Hajlla3w Ce€ 3alagHO Off €pPO3HOHOT MOomHOKja OpaBwuIle.
Ilemonomku je paBuuma OpaBuila cIWYHAa OONACTH BHUCOKOT ToJba laraja. Ha mcTroky ce paBHHIA coymiTa
CHCTEMOM Tepaca, a 3aThM ce Meljypedja YBeIHKO IIMpe W HArumpy Ka 3anany. PaBauna Jlyroxk mpencrabiba
3anuB Kpo3 koju ce Tamum u bera mpotexy Ha uctoky. I. [locea pa3nukyje oBae ABe HUCKE paBHUIIE U TPU
paBHHUIlE Tepaca W miedepa. OmmTH Harkb je o UCTOKA Ka 3amajiy, HU3BOAHO of Jlyroxka JiBe peke cy Beoma
05M3y, MPaKTUYHO ce MPUAPYKYjyhn mruxoBuM rmaBHuM koputuMma (Ilocea, 1997).

Joaune U Kopugopu
Kapamka monmwaa Hanasu ce m3Mmelyy mranmaa Jloraeya Ha ceBepo3anany u 6pna OpaBuila Ha HCTOKY U

jyry. BberoB pesped nMa u3TiIe paBHHIIEC ca TepacaMa Koja ce CTeIeHUIIaMa CIyINTajy Ha HUu3Hjy peke Kapar,
peKe Koja Mpena3u JOIHHY 0] CEBEPOUCTOKA Ka jyro3arnasy.

Homnua Anmaxka, wim bo3osuha, HacTana je JOKaJIHMM IOTamamkeM M HCIYHCHA j€ MUOIICHCKUAM
cequmentuma (Ilocea, I'mpOahea, 1961). Eponupanu nujemoHT ca ceBepa (bo3oBuh) m HH3 Tepaca Ha jyry
YTUCKYjy OJaro MCTaKHYTH OpICKu pesbed. Benmnku oOMM MOJEONIPUBPEIHUX KyATypa W Bohmaka 3acHOBaH
je Ha 0671aroj KJIMMH ca jy)KHAM yTHIIajuMa. TeKTOHCKO MOPEKIIO jeé TEeKTOHCKO, HACTAJIO j& YCIIe HeTaTUBHUX
KpeTama 0a/iehana, a KaCHH]je je UCITyHheHO Pa3HUM HeoreHNM Haciarama, aeosprae 500-600 M. Yepen qonmHe
peka Hepa cTBopmiia je mmpoKy HU3H]Y Y KOjoj je HaIvIo BHjyraia, YeCTO Mebajyhl CBOj TOK TOCIIE TTOTUIaBa.

KonTakT 6pma ca qoiamHamMa ocTBapyje ce M3HeHaa, momohy Op3ux M KpaTKux TpeMoBa. Ha meBoj ctpanu
Hepe, pesbed je crmojeBuT y 7 Tepaca, IITO TOJIHHHM J1aj€ U3PAKCHH aCHUMETPUIHH KapakTep.

Kopumop Tamumi-Uepna-Mexaauka myradak je TpabeH ca KIHCypama, OpekyJbKacTOT epO3WBHO-
CTPYKTYPHOT pesbeda, OpHUjeHTaNHje CEBEP-jyT M HACTAO je€ TEKTOHCKUM pomemeM. [1ojaBno ce y MHOIIEHY,
a KacHHje je OMo WCIymEH JCITyBHO-TIPONYBHjaTHUM ceauMmenTuMa. OOyxBaTa JBE NOJNMHE, jedHY Koja ce
Hanasu Ha Tamuiny (KapanceGerr), a npyry Ha YUepuu (Mexanuja), moBe3aHy npeBojeM JlomarmHea. Peke cy ce
poxyOmIe, ocTaBsbajyhu ounriieHIje Tepace y HCTOTHOM Jeny. Tepace Ha HaaMopckuM BucuHama o 400-500
M Omite cy oOyxBahene HuBooM Teperosa, ropmer Buiadpanmkor qo0a. [IprinkoM KOHTaKTa ca TUTAHWHOM,
MTOKpHUBay 3a ouBpIhaBame ce paspehyje, 110 je OBIe Mambe Pa3BHjCHO HIIH ITOBPIITHO.

JyHaBcka kimucypa 3amounibe kox baszjama wm pasBuja ce y myxxuam ox 130 xm mo I'ypa Baju. Mma
HEKOJIMKO CEKTopa Cy)Kemha W IUpeHka MTOJIMHEe W MMa MPOMEHJBUBE qyOnHe. HajcrekTakymapHuju CeKTop je
onaj m3mehy Ileckapuja u OrpaseHe rie BeJIMKa peka Ipelia3y jypcke u KpeaHe Kpeumbake, ca CTPMUAM 3U0BHMa
KOjH TOJIMHAMa J1ajy u3rien kimcypa. Usrpaama Opane 3a xuapoenekrpany JKepmarr nqosena je 1o popMupama
aKyMYyJIaIloHOT je3epa IITOo je JOBEJIO 10 MpoayOspruBama Boze JlyHaBa 1 TO je TOBEJIO IO MPEKpHBama HEKUX
CTCHA KOje Cy PEMETHJIC PEYHU TPAHCIIOPT.

Hajmyxa n HajciekTakynapHuja Kircypa y EBpomnu je JlyHaBcka Kiucypa, a HajJIeIm CEKTOp OBE KITUCYPe
guHe /lyHaBcku koTiioBH (Bennku koToBu cy 3,8 kM, a Manu KoTioBH 3,6 KM), perucTpyjyhu ce y TYpUCTHYKO]
peruju baHaTckux TIaHMHA, Kao jeaH O HajBAKHUjUX TYPUCTHIKUX ITMJbeBa. JlyHaBcKa KIMCypa jemaHa je of
HajIy’KUX W HajCIIEKTaKyJIapHHUjUX MMONPEeYHuX AonuHa y EBponn n Hajeha y Kapnaruma. Kpeumaru koju cy
CTBOPWJIU JETMHCTBEHHU TI€j3aK, CeKTope cykaBama (Ileckapu, Anmmnber, Kazanene Mapu u Kazanene Muh (Maau
W BEIIMKU Ka3aHH) TPEJICTaBIba]y €IEMEHTE OJl BEIUKE TYPUCTHUYKE BPEITHOCTH. [JIABHU MPHUPOJHU EIEMEHT,
MOJIAPU30BaH BEJIMKOM TYPHUCTHYKOM aTPAaKIMjOM, jeCTe YWTaB pesbed KIUCYpe: ca PYIIEBHHUM pesbedoM,
CTPMHM TaJIUHaMa, JEJOBUMA Ca MaJUM JIOJMHCKAM 0a3eHHMa WHTEH3WBHO XYMAaHHW30BAHUM, HACEJHCHHM,
HaW3MEHUYHO ca Cy)XaBajyhnM ceKTOprMa, KOjU Ce Ha3HBajy ,,KIHucype’.

Bone

Iloazemue BoOE

dopmupame ToA3eMHUX Boza onpeheHo je HU30M (pakTopa Kao MITO Cy TEOJIOIIKAa KOHCTUTYIIH]a,
pesbeHH YCIOBH, TyCTHHA XUAPOrpadCcKe Mpexe, KIMMATcke 0COOCHOCTH, MOKpUBay Tia utia. [lpBa mpexa
MOJI36MHUX BOJIa UTPa BEOMA BAXKHY YJIOTY Y €BOJIYIU]H TIa, M3BO)CHY U €KCIUIOATAllUjU XUAPOaMEeIOUPaTHBa,
y BOJIOCHA0/IeBaby JbYICKHX 3ajeHMIIa, Ousbaka UT/. [lo3eMHe BOJiE CY Y JIBE KaTeropuje: cio0oIHe U 1yOoKe.
¥V 3aBUCHOCTH 011 MOP(OJIUTOJIOTH]€, PA3IIUKYje C€ HEKOJIMKO XHUIPOTCOIONTKAX PETHoHa (TIpeMa JaHomry u cap.,
1997), on kojux cBaka MMa HEKOJIMKO ITOJIjeAMHALIA!
- TUTAHWHCKHU XHUJIPOTEOJIOIIKH PErHOH, Ca JeJIOM KPUCTATHUX IIKpUJballa 1 MHTPAMOHTAHCKUM CEAMMEHTHUM

182

kopugopuMa. HuBo mom3eMHUX BoJa ce OOMYHO Hala3M Ha BEIUKHUM JyOWHAMAa y KPUCTATHOM MOAPYYjY U Ha
MamUM JTyOMHaMa y CEJUMEHTHOM TOIpPYY]jy, Ca MPOCEYHUM MPOTOKOM Of1 oKo 3 M / ¢. [InmaHuHCKO moapydje
KapaKTepuIlly HarjaleHa MacuBHOCT, pOOYCHH peJbed) U ¢ BUCOKOM €HEPrHjoM pesbeda, OOMITHE KUIIe, BeJIHKa
Pa3HONMKOCT JIUTOJNIOTHjE ca KOMIIAKTHUM M BOAOOTIIOPHUM cTeHama. Kao pesyirar TeKTOHCKE €BONyLHUje U
CIIOJbHUX ACHYAATUBHHUX (baKTopa, TBpAC CTCHE CYy omTeheHe, AC3UHTETPUCAHE U ACITIMMHUYHO U3MECHCHE U
jaxo eponupane. [lokpuBad cTeHe cTora MpojaBibyje OBpEMEHE MPEKUIE U Mpa3HUHE KPo3 KOje ce MeTeopcKa
BOJIa UHPUATPUPA U IUPKYIUIIE, & 3aTUM Ce MPOOHja Ha MOBPIIMHY y OONUKY M3BOpa. Y MacHBHUMa KOjU ce
cacroje ox kpuctainHux mkpubana (Cemenuk, [oneany, Llapky), nHbuUITpanyja METeOpHe BOAE OrpaHHYCHA
jé CHCTONHMM HHMBOMMa. Ha akyMmymanujy ¥ OTHLAKkE BOJIE YTHUy TEKTOHHM30BaHa MOJApydYja Ha KOjUMa
pacjeny mpeacTaBibajy Mpoia3He cTase, a TBPIE CTCHE - HEBOJOHOCHBE ClIojeBe (BOI00a00jHE). 300T BEIMKUX
nebJprHA TTOKPUBada KOj Cy HEBOJOHOCHBHU (aKBUIIEPME), CMEIITEHUX Yy JHY MMaauHa, YHYTap KpIla Wid y
NPEJMOHTAHCKHM 00JIacTUMa KOje YUHE KIacU(pHUKOBAHE JTUTOJNONIKE (HOpMAIHje U BUXOBE M3Yy3E€THO BHCOKE
HPOIYCTJBUBOCTH (XHIpayIndHa npoBosbuBOCT Beha o 200 MM / X) jenaH /€0 akyMylupaHe BOJE IMpena3u
y TIOTUIaBHE MaTepujalie, CUTyaluja y K0joj U3BOPH MMajy BETHMKY (PPEKBEHIHU]Y ajH BPJIO Maly (QpEeKBEHIHU]Y
nporoka (Mame o 0,1 1/ ¢). U3yserak je moapydje ruiaHuHa [oneany Ijie M3JIMBH IOJ3EMHHX BOJA MOTY
noctuhu 2 11/ ¢. Benuka ne0JjbrHa, HarialieHa mponycT/bUBOCT M oBehaHu Haruo Tj1a U3 MIAHUHCKOT oApYyYja
Noroyjy Op30M yKIamamy 3HauajHe KOJNWYHHE KHUIIHUIIE TaKO Ja y 3eMJBHINTHMA HEMa BHUIIIKA TOJ3EMHUX
WM METEOPHUX Boza. Y obnactuma npeceka oporpadceke moBpIinHe ca BOAOHOCHHM MpeeinMa, 1MojaBibyjy ce
U3BOPHU KOjH TTOKa3yjy M3pa)KeH BHIIIAK BIIare;

- XHUIPOTE€OJIOIIKH PETHOH KOjU OATOBapa MOogHOXK]y, 00yXBaTa BOIOHOCHHKE ClIab0 HanajaHe BOAOM ca POTOKOM
Ha u3Bopuma ox 0,09 i/ c. JIlyOuHa Ha k0joj ce Hanaze Bapupa usmely 5-10-20 m. [IpBu XOpHU30HT ce HajIa3u
Ha nyomau 10 10 M. Kao mocmeania Tora, BOZOHOCHHA XOPU30HTH Y OBOM TIOAPYYjY UMajy MOTYNHOCT 11a peke
Harajajy caMo Ha BPJIO MaJlM CEKTOpPHMa M He yTHdy Ha mpodwt 1a. Kao mocnenuniia Tora, moTONH KOjU UMajy
CBOj€ M3BOPE HA MOJPYYjY MHjEMOHTA UMAjy CMAEHH MTPOTOK WM MOTY TIPECYIIUTH Y CYITHHJUM TEPHOTUMA.
Behuna BogoHOCHUX hopmManuja y OpACKOM NOAPYY]Y Cy MIIHOLEHCKE CTapOCTH. BOJOHOCHU CII0j€BU CMEIITEHH
y mecky oBux (hopMaruja ciabo ce Harajajy BoaoM 300T YCUTHEHOCTH pesbeda, KOjU He JJ03B0JbaBa CTBAPAHE
OoraTor U HETPEKHUTHOT CJI0ja BOJE, AJIH M IPUCYCTBO Y TOPEHEM Iy HETIPOOOJHUX XOPU30HATA KOJH CE CacToje
on GUHUX WU 30MjeHH CEIUMEHTH, ca MaJIOM XHAPAYJIMIKOM IIPOBOMJBHBOIINY, ca CMaFbeHUM BEPTHKATHIM
WIM XOPU3OHTAJIHUM TPAaHCIOPTHUM MoOryhHOCTHMa WHGUITpUpaHe Boje. 300r Tora ce W3HAA OBHUX
XOpH30HaTa MOry (hopMHUpaTH NMpUBPEMEHE HaKynHHe nenodpeaca, Koje Takohe HHTEPBEHUIIY Y MpoliecuMa
niefioreHese (mceynorien3samyja) wia y reomopdoomkum nporecuma (paBopusyjy kiusuinra). Cutyaiuja je
yoOuuajeHa Ha moapy4jy noaHoxkja JJoraeue. Y nmoxpydjuma nijeMoHTa Koja ce rpaHude ca HHTPAMOHTAaHCKUM
nmonrHama tuna roid (Tumum, Yepna, Opasuria, noapydje Amaha), HUBoOM IMOA3EMHUX BoJa Ce Takol)e Haymaze
Ha BeNMKUM JyOuHama. [IpomycHocT Hacnmara GopMHpaHUX TECKOM M IIJbYHKOM, ToBehaHa yCUTHEHOCT U
IBUXOBO CMamEHO MPONIUPEHEe HUCY (PaBOPU30BAIM KAHTOHHPAKE BEIUKUX KOJNMYMHA Boje. MHTepkanarmja
HEIUJIOAHMX XOpHU30HAaTa akBuTanyje GhaBopu3yje MmojaBy NpUBPEMEHUX MeA0(dpeaTcKuX XOpu3oHara crajaher-
TICEYA0-BOIOHOCHOT CJI0ja KOj! IOTIPUHOCE MHTEH3UBUPAY Ipolieca cTajaher xuapoMopus3Ma y eBOIyHpaHuM
3EMJbMIITHMA Ha OBOM TI1Y,

- XH/IPOTeoJI0IKH PErHoH PABHHIIA, KOjU ce OJNTUKY]e WHTUBH Iy aIH3allijoM JIBa HUBOA, OHOT BUCOKE PABHHIIC
Y OHOT HHCKE paBHHUIIE, TIPE/ICTaBIba HAjBAKHI]E pe3epBe Bojie. BelinHa BUCOKHMX paBHUIIA y HAIIIEM HHTEPECHOM
HOJpyYjy HACTaja je HAN3MEHHYHOM IIPOjaBOM IECKa, IUbYHKA M [NIMHA, MaTePHjaJIOM KOjH CE€ TPAHCIIOPTOBAO
U TaJOXXUO y BEJIMKAM KOHYCHHHMM HM3JIMBHUMa y peKaMa Koje Cy Mpojiasuie Kpo3 To mojpydje. BomoHocHn
CJIOjeBU KOjU MPHIIAJajy BUCOKOj PaBHUIIM Haya3e ce Ha AyOmHamMa oj 5-10 M, ajiu TIMHEHEe MHTepKaaluje
y KOHCTUTYLIMjU PaBHHUIA UCIIMCY]y NUCKOHTHHYUTETE y MPOAYKETKY XOpH30HATa HOoca4da U (peaTudke Boae
UMajy JEHTHKYJIapHU KapakTep. CMameH Haruo ¥ mocTojarke HUBOA aKBUTAH/IE YHHE UPKYIIAIlNjy OBUX BOAA
BPJIO YCIIOPSHOM, a aepaldja Jia je OTeXaHa, CUTyaldja ITo fie OApenuTH HUXOBO onTepenemhe TOKCHYHUM
elleMeHTHMa (Ha TpUMep HUTparhMa). BoqOHOCHM CJI0jeBH KOjU INpUIIaJiajy HHCKOj PaBHHIM Hajlae ce Ha
HUBOY TUIaBOT TIeCKa Ha qyOuHama ox 1-3-6 m. Y paBHunm OpaBuila BepTHKAIHE HHOUITPAIM]E CY CMambeHE
300r cMameHe NMPOBOJBMBOCTH IIMHEHMX HAcliara ca MpeKpuBaya IOJI3eMHHUX Boja. Tako ce (opmupajy
cTaraupajyhe-rmceyno-BoIOHOCHN XOPH30HTH KOjH TI0javyaBajy Mpoliece XuapoMopdmsma y 3eMJBHIITHMA HA
OBOM TIOZIpY4jy. Boze cy OukapOoHupane, a MuHepanu3aiija (KajlyjyM i HaTpHjyM yTJbeHUYHN KaMeH) pacTe
Ha 3amajy, Kao u TBpaoha.

Xuaporpadgceka Mpexa

I'naBHe pexe banara cy Tamui, bp3asa, Kapai, Mopasuiia, Hepa, Uepna u lynas.

Pexa Tamur - HajOoTaTHju BOAHU pecype y xuaporpadckom nmoapydjy banara ogBoau moBpIIHHY CIMBa
on ipeko 5677 km2. tberosa myxxuHa je 234,74 kM. M3Bupe ucnox Bpxa CeMeHUK ¥ IIPBHU CEKTOP j& IMO3HAT Kao
notok CemeHck. ['opmu Tok pexe Tamuin Hanasu ce Ty KOpUIOpa yHyTap IulaHHMHCKe gonuHe Kapanceber-
Mexanuja v 'y OBOM JielTy je TJIaBHH KOJIEKTOp 3Ha4dajHOT Opoja peka 3a onsoj mianuHe Llapky - [oneany xao u
Cemenuk u [losrana Pycka. 13 xopunopa nonuue buctpe mpuma pexy buctpa cakymiba Boia ca ceBepo3amnaaie
naguHe manuHe Lapky u ca jyxnae raanne [lospana Pycka. Pexa Tamumn Hu3BogHO o7 akymynanuje Tpej Amne
(Tpu Bone) (Hanma3u ce y M3BOpPHOM MOAPYY]jY) V MPABILy CEBEPO3ara-jyroucTOK Koma yCKy U IyOOKy AONHUHY y
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KPUCTAJIHUM IIKpUJbIMa IIaHnHa CeMEeHCK, YHjHi TOK UMa OyjUdHN KapaKTep ca BETHMKOM IPEHAKOM MaJInHe
(20 -25 M/ xm). Y Onmm3uan TeperoBe, OH MeHba cMeEp KpeTama Ha ceBepy, Ipeceriajyhn KpaTku CeKTop KIIHCypa
Y3BOIIHO 0J1 ApMeHHIIIa Tie puMa Bozie Xugera (peke Pede ,, Xnamue pexe*), koju uma cBoje uzope y Llapkyy-
Toneany.

HusBonHo koputo peke Tamuin moumme Ja ce mupu, npenasehu xopumop aenpecuje Kapanceben,
HAKOH 4era yna3u y baHarcky paBHUIy U MeHa IpaBall Toka kKa uctoky. Ha ymasy y nonuny Kapancebemra uma
MpocedaH MPOTOK TEIHOCTH o 35 M3 / c.

Pexa Tamurm 06e36el)yje cHabaeBame Bomom myHunmnyja Kapancebem u JIyrox, a mpexo kaHana Tamuri-
berej (xunporexanuku yBop Kymruip) nomymasa berej Behum mpoTtokom kako OW 3a/10BOJbMIIA TMOTpede 3a
BOJIOM MyHHLIUNHje TumMHIIBap.

KBanureT Bome ce mpartu y 6 KOHTpOJHUX Tadaka a To cy: Canoa, Hu3BoAHO ymiha Ilortok, Jlyrox,
y3BonHO yirha Tumumana, llar u ['panugapu.
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Ourypa 2:Mana xuaporpadcke Mmpexe( aganrtamuja no www.adrvest.ro).

Pexka bp3asa, koja motrde ca moapy4ja 3anagHe magnae CeMeHnKa, 3aXBaTa y TOPHEM TOKY, KpO3 KaHall
CeMeHUK, MTOTOKE KOjHU NIPEHUPA]y MOBPIIUHY ciauBa of 38 kM2 (25 KM2 y MPUXBATHOM CIIHBY PEKEe TOPHHU
Tamui) u npeysuma u3 ciusa ['opme Hepe Boge Ha mpuxBarHOM noapy4jy o oko 13 km2 (MynTteany, 1973).
Hakon mro mpenasu kpo3 myHuuunujy Pemmna, bp3aBa mpecena mmanune JlorHewa a n3 bokme ynasu y
paBHHIly MopaBuia, cBe BUILIE MPOIIUpPYjyhn cBoje KOpUTO, KOje MpecTaBsba BHjyraBu ToK U aurpecuje. Ox
Jenre je ypal)eH HacuNl U Ha HEHOM TOpHEM TOKY ypeheHa cy akymynanuoHa jesepa Bamuyr u Ceky. hene
maBHe nipuToke ¢y bupna Beke (Crapa bupna), Payn An6 (bena Peka), Lleposa, ®uzerr.

Mopasuna norude ca Tuposickux 0paa; To je Masia peka ca MajJiuM [IPOTOKOM KOja IIOHEKa]| IPECYILIH Y
neTHUM MecenuMa. thene rmasne npuroke, Knononuja n Cemuuua, Hanase ce caMo Ha JIEBOj CTpaHH U Takole
uMajy TONYTPajHU PEKUM OJIBOIHABAIbA.

Uepna uzBupe u3 mianuHa [ofieany u ycmepana Kypc kKa HCTOMMEHOM TEKTOHCKOM Kopuaopy. JInTonoruja
j€ CTBOpMIIA TI€j3axe ca KIUcypama, TepMaJHOM M MHHEPATHOM BOIOM KOje€ Jajy CIUKOBHUT H3IJICH TOJHUHHU.
Pexa Uepna u3Bupe on M30yka koju ce mojasspyje ucnox huyheaBa Kuhepun ca Bomama Uepuumoape, auju
n3BOpH cy 9 kM n3Hax Bpxa [lantuna va 2070 M HagMOpCKe BUCHHE. YIIMCAHA Y U3AYKEHH CIIUB, XUAporpadceka
Mpexa y cnuBy YepHe MMa MeHTaTo-AeHAPUTHYKH u3rien. CIIuB je acHMETpUYHOT O0JIMKa ca JIeBUM Harubom
Y>KUM OJI ICCHOT. AHANK3a JOHTUTYAMHAIHUX PeliejHUX Mpo(uiia MoKasyje BelIUKe BpeAHOCTH Haruda peke, y
npoceky on1 24 %o. IIpocedan Haru0 ciusa je Beauku, o1 380 M / kM, mTO O0jalimaBa Maiau KOeQUIIHjEHTOM
CHHYO3HOCTH TJIaBHOT TOKA M OKOHCTAHTHOCT yIiia ymrha ox mpuoimmxHo 90 creneHn.

bucrpa u3zBHpe U3 NCTOMMEHOT je3epa Ha HaaMopckoj BucuHu o7 1900 M. Y 6mm3unau rpaga Oneny Porry
(,,LlpBenn yenuk*) cnaja ce ca bucrpa Mapynyj (buctpa Jabyke), lbeHa I1aBHA IPUTOKA.

Jynas unHM jy:xHy rpanuny banara, a npeacrassba v rpanuny Pymynuje ca Cpoujom. Ha oBom monpydjy
EH TOK j& BEJIMYAHCTBEH YIOTIYHEH U aKyMYJTallMOHUM je3epoM y3BoaHo of [Topuuie ne ®uep (hepnama).

Je3epa

[MpuponHa jesepa cy maina. Y IUIaHUHCKOM MOAPYY]jY HOPEKIIOM JISACHUYKA je3epa ce Hallase y IIaHnHaMa
Hapxky. Imajy Maie moBpIIrHE 1 TOKOM JieTa 3HaTHO CMamy]y MOBPIIKHY. Takohe y MmiIaHHHCKOM TOAPYY]jY, allid
Ha HIDKUM HAJMOPCKMM BHCHHaMa U IOBE3aHO Cca KpEeUmauykuM cTeHaMa, umamo Jlakyn npakynyj (,, baBosba
jezepo”) u3z Keune Hepej (Knucype Hepe). OHu y paBHUYAapCKOM TOAPYYjY CY TUIUTKU U PEIATUBHO Majiu. To
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Cy BUjyTaBa je3epa WiH je3epa Koja cy ce I0jaBiiia y paBHHIIaMa.

AHTpomnujcka jezepa cy OpojHHja U UMajy pa3IHyuTa ofpeauITa. Tako cy 3a IPOU3BONBY €ICKTPHYHE
eHepruje, 3a peryircame Wi cHabaeBamke BOIOM HEKUX Hacesba ypehera jesepa Bamuyr u Ceky Ha bp3agm,
Tpen Ane Ha TaMHHJy, [Tospana MapyJ'IYJ Ha BI/ICTpI/I Bepnan na /lynaBy, UepHa Ha ucToMMeHOj peun. Y
paBHHYAPCKOM MOAPYY]jY HaJa3MMO U je3epa Koja Cy HacTana y UCKOMKMMa 3a ULy, HiIH prOmbake 3a puoy.

Bereraumja

300r KIMMATCKUX €JIeMEHaTa CIenu(UIHKUX 3a Jyro3amnajHu A0 3eMJbe, ald U BEPTHKAIHUX MOIHUX
obJora, y banary mocToju pa3HoiIvKa U ClI0KeHa BereTannja. GakTop Koju ce He MOXKE 3aHEMAPHUTH Y CaTalllmheM
aCIIeKTy BEreTalllje je OUUIIIEAHA JbY/ICKA aKTUBHOCT, IOCEOHO Ha paBHUYAPCKOM HOAPYY)Y, HAKO HU Y OCTaINM
perMoHMMa HUje 0CcTajia HEMPOMEHCHA.

AJITICKH CcTIpaT je y IPUINIHO MajJoM IIPOIICHTY, HapoduTo y manuHama llapky-T'oneany n UepHa.

Crenuduyne 3a anlcKu HHUBO Cy CEKyHAApHE JHMBajJe M MaTyJbacTH T'PMOBH NpHiaroeHn HUCKUM
TeMIeparypaMa u jakoMm Betpy. Haasumo naryspacty BpOy (Salix reticulata), natymwacty Opesy (Betula nana),
TuTaHuHCKY Opycuuny (Vaccinium vitis-idaea), cpedpry 0pesy ((Dryas octopetala), eannjan (Gentiana kochia-
na), Dianthus spiculifolius , pyronuct (Leontopodium alpinum), nosscka Tpasa (Agrostis rupestris),), 3BoH4rhU
(Campanula alpina),), Festuca ovina, mam (Carex curvula), jynyo (Juncus trifidus) , naryspacra asaneja (Loi-
seleuria procubens)), nmmannucku kapandun (Dianthus compactus).

[oganmncku crpar cadyuibeH je of jeAHOT MoJcpara npopel)eHnx nryma u jeAHOT Off MaTyJbacTor TPMJIba.
Kapakrepructuaao My je CMpeKOBO rpMmibe (Pinus mugo) u natyjbacta cMpeka (Juniperus sibirica), oOndHa KiIeka
(Juniperus communis), Rhododendron kotschyi, 6oposauna (Vaccinium myrtillus) ntn. Kao 6uspe crioMumeMo
upBeHy BUjyky (Festuca rubara), 6oxukouny (Luzula sylvatica), tpcky (Calamagrostis arundinacea) wtn.
Y IUTaHWHCKOM JIeNTy jyra OKpyra Hallaze ce TepOoTepMOQIIIHE TPMOBH ca ciIenuM MuieM (Syringa vulgaris),
MojapeadoM (Fraxinus ornus), Cotynus cogygria uta. PamTpkanu WM y HaKynuHama, pacTy TepModuiHa
ctabia monyt Typckor aemnuka (Corylus colurna), 6anarckor upHor 6opa (Pinus nigra spp banatica), opaxa
(Juglans regia). KceporepModmiHA TpMIJbE HMa 3aIITUTHY VIIOTY Y CIIpeUaBamy U CMakEHY €po3Hje, IIoCce0HO
HAa jy)KHUM MaJinHaMa ruaHuHa JIokBa u AnMak.

Hcron oBOT je ueTHHAPCKU CIIpaT KOjUM JoMUHHpPajy cMpue (Picea abies). Ty ce nojaBibyje u jena (Abies
alba), nnanuHCKH jaBop (Acer psudoplatanus), 6pesa (Betula pendula),), opect (Ulmus glabra) n 6yxsa (Fagus
sylvatica). TpaBHaTu cJoj je Mame pa3BHjeH, kao U rpMm OopoBuuue (Vaccinium myrtillus), Orthilia secunda,
3eyja kucenuua (oxalis acetosella).

JenoBe myme He yrHE KOMITAaKTHO moapydje. Ha monpy4jy banara gyBajy ce uncte cmpeue. [lopen Tora,
MOCTOj€ MEILIOBUTH JIENIOBH ca OYKBOM, jaBOpoM u OpectoM. On rpmiba Hanaszumo semHuk (Corylus avellana),
manuny (Rubus idaeus), 3ajeTHO ca manpard 1 MaxXOBUHOM.

BykoBe nryme u iryme OykBe 3ajelHO ca jeJIOBHM ITyMama cactoje ce ox OykBe (Fagus sylvatica), jaceHa
(Fraxinus excelsior), xpacta(Quercus spp.), rpaba (Carpinus betulus),), bpese (Betula nana) cauHTepkananyjama
jeme. Y MaJioM MPOIEHTY Halla3uMO CMPEKY U I'pad, aimu u Ope3y wim xpacT. Ciioj rpmiba ¢1abo je pencTaBbeH
newnuxoM (Corylus avellana), 30Bom (Sambucus nigra), manuaom. Mel)y Ousbem nomumemo BUjyK, Geranium
robertianum, npBo-rpo3uuna (Luzula luzuloides), mptBy xonpuBy (Lamium haleobolon),), Bujyx (Festuca dry-
meia) y3 manpar uwia pelje MaxoBuHy.

Hugo xpacTtoBe IiymMe ce TOTOBO y MOTIYHOCTH MpeKiana ca OpACKUM MoApyYjeM. Y meMy JTOMUHHpA
xXpacT Kutwak (Quercus petraea) ca MajuM TpecjelluMa y CYCjelHUM HUBOMMA. Tako ce jaBJbajy PETKU
TIpUMEPIH jaceHa, OykBe, Tpentmwe (Prunus avium), mane (Tilia tomentosa, T. Cordata). Y jy>KHOM TUTAHHHCKOM
NOAPYY]Y, TIIe CYy MEOIUTEPAHCKU YTULAjJH jauu, pacTy TPMOBH jOpFOBaHa (Syringa amurensis, Syringa villosa)
cmpamnuka ()Cotinus coggygria, rpab (Carpinus orlentalls)) Mojapean (Fraxinus ornus).). Ipmibe je 6oJbe
3aCTYIJBCHO U YKJbYUYje TIIOT, peH. TpaBHATH CJI0j YKIbYUYyje BHCAK, IHAI UT/.

XpacroBe myme crienupuuHe 32 HUCKA OpAa, ajik U 3a 1eo paBHULe, ynHe Quercus cerris, Q. Frainetto,
xpact ayxmak (0. Robur), Oyksa, Opecr, riaraH, jadyka (Malus sylvestris), munpaxje nonyt miora (Crataegus
monoggna), munka (Rosa canina),), 30Be, TpHa (Prunus spinosa), nupsenn npen (Cornus sanguinea). Ha jyry
Hajna3umo u kecteH (Castanea sativa),), opax (Juglans regia), jeusbanu (Syringa vulgaris), myxactu xpact (Qu-
ercus pubescens) utTH.

Bereranuja y paBHHYapCKOM MOJPYYjy MPUIAAa CTEIICKUM, ITYMCKO-CTEITHUM M XPaCTOBHUM ITyMaMa ca
30HCKOM JU(EPEHIIHjallljOM y CMHUCITY ITOCTaBJbamba IIYMCKE CTEIle Ha 3araay U IIyMa Ha HCTOKY. TpeHYyTHO je
IITyMa TOTOBO y TIOTITYHOCTH OJICYTHA M3 IIIYMCKE cTele 300T /1ejIoBama Y0BEKa KOjH j& IyMy 3aMEHHO Pa3HUM
BpcTama yceBa. [lopen TMBajia Hamase ce U JIeTI0BU CEKYHIApHE CTEMe WIH IyMe.

Illymcka crenma ykibydyje H30710BaHE MPUMEPKE KCEPOTEPMOGHMIHIX XpacToBa M Ipma IJIora, a IIyma
YKIJbYHYyje XPacT JyKibaK, JaACCH U APYTO PACTHILE.

Ha nuBanckom noapyyjy Hanasumo Makpogure apseha koje ce cactoje on: Salix sp., Populus sp., Alnus
sp., ¥ TpMJba Kao 1mto je : Crategus sp., Rubus sp., Rosa canina, Sambucus nigra, v y 3aBojuMa ca HU3MHaMa
ca Bpcrama: Phragmites sp., Carex sp., Tipha sp.,, cBe xunohniHe BpcTe, Koje cria3ehn mpemMa ornenany Boae
3aMemeHe Cy MyTajyhuM npumepuuma Lemna sp., Saggitaria sp., Potamogeton sp., Myryophylum w npyre.

A3oHaJIHE acoIjalrje YKIbY4yjy MECKOBUTY BEreTalll]y Ca BUjYKOM, XaJIO(HIIHY BEreTallljy U MOUBape
U je3epa ca MUMUAPHUIOM, POTO30M, TPCKOM, JIOTIOYEM, HPUCOM.
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[TonyT Bereranuje, u phayHa uma oxpeheHu BepTukamHu pacropes. Y ajarnckoM NoApydjy Moxkemo Hahu
1pHy K03y (Rupicapra rupicapra), a y rpMiby cMpeke riaHuHcKor netna (Zetrao urogallus). Mehytum, sehuna
BpCTa TUBJBUX KUBOTUHba punana mrymu. OBae xuse mensen (Ursus arctos), Byk (Canis lupus), mucuna (Ca-
nis vulpes), jenen (Capreolus capreolus), nuBiba cBuma (Sus scrofa), Besepunia (Sciurus vulgaris fuscoatea),
puc (Lynx lynx), nuBiba Mauka (Felis silvestris), 3ent (Lepus timidus), xyna (Martes foina), MHIII ¢ OBPAaTHAKOM
(Apodenus taurices), nemmnap (Meles meles). Melhy npuuama nomumeMo Anthus spionoletta, uurpy (Tetrastes
bonaisa), koc ca creHa u koc ca cesepa (Cinclus c.c), Nucifraga casyocatactes, nerna miaHuHckor (Lirurus
tetrix), nTaaujer jactpeoda (Accipiter nisus), raBpat (Corvus corax), Phylloscopus trochilus, Poecile montanus,
netnuh (Picoides tridactylus), Muscicapa striata, upau koc (Turdus merula), Turdus philomelos, Sitta euro-
pea), Asio otus, Strix aluco), coxo (Falco subbuteo), naryssacta cosa (Glaucidium passerinum), Apus melba.
VY Bomu HamazuMmo puly TOIYT ayTOXTOHe mactpMmke (Salmo trutta fario), nmactpmky ayry (Salmo gairdneri
irideus), nuniana (Thymallus thymallus), Barbus meridionalis petenyi, Cottus poecilopus, Leuciscus cephalus.
[Tojarspyjy ce ¥ rMHU3aBIM Kao IOCKOK, IUTAHUHCKHU Tyuitep, Vipera ammodytes ammodytes), 3MHja ecKyJian
(Elaphe longissimi), konnena xoproaua (Testudo hermanni), eywmep (Lacerta agilis), wxopnuja (Euscorpius
carpathicus).

3eMJ/bHIITA

PasHONMMKOCT MeforeHeTCKUX (akTopa OIpakaBa Ce Ha MUBEp3U(UKAIM]y BPCTa Tia Ha jyro3amany
3eMJbE.

HompuHocy TNPUPOHIX ¢akTopa noxaajy ce TaKolje aHTPOTIOTeHU. Y CKJIay ca CIIPATHUM MPOCTHPAHEM
pesbeda, KIIMME M BereTaiuje, 3eMJBHIIHU CJI0j MoKa3yje o0nmacHy T0JIeNy Ca KapaKTepPHCTHIHIM obnuiMa
TIOJTYBJIAXKHE CTEMe, CHIBO (IIIYMCKO)-CTEIICKE, Ca IMTYMCKHUM perrjaMa M aJIICKUM Mantmanuma. [pupoman
MEIOTEHETCKU (DaKTOPH Cy JIMTOJNOIIKH, KIMMATCKH, pebeHH, BOJIE, alli Ce Ha WHHX J0/ajy W aHTPOIUYHU

¢axrop.
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®durypa 3: Mamna 3eMJpHINITa Ha jyro-3amany Pymynuje (amanraruja mo Janomry, 1997)

Kiuma anrckux nHBajgCKUX perroHa ca HWKUM TeMIlepaTypama, y3 Hau3MEHUYHY I0jaBy Mpasza H
0ZIMp3aBaba, ca OOMIIHUM TaJaBHHaMa 1 jaKUM BETPOM OpENINIIa je M0jaBy CcIIofocoa - GpeprityBrjanHo cMehe
U MTOJ30JICKO 3eMJBHILTE U YMOPUCOIIE Ca KACEIUM LIPHAM 3eMJBUIITUMA M XyMO-CUJIMKaTHUM 3eMJBHILITHMA Ca
yMameHOM IiogHomhy. M3omupano ce cpehy perm3une.

YcioBspeHN HEpaBHUM pesbe(hHUM 00MHIIMa, ca BEIMKUM HaruOrnMa U yCKUM BPXOBHUMA U ICHYIAIH]jCKH
MIPOIECH JIOBOJIE IO KOHTHHYHUPAHOT YKIamama U3MEHEHOT MaTephjaja, Y IUIAaHMHCKHUM M CYOMOHTaHCKUM
obmacruma Llapky, ['oneany, Cemenuk, Uepnej, [losbana Pycka, Amuna, Anmmaxk, [loraeua, Hanase ce TUTOCOIH.
To cy 3emsbuInTa Cl1ab0 pa3BUjeHa, TaHKA, Y3AUTHYTE 10 1yOuHe 10 20 1M o1 TBpie MaTH4UHE cTeHe. KimnMarcku
yCIIOBU (HHCKE MPOCEYHE TeMIeparype U 0OMITHE KHIIE) IO/ YHjUM YTHIIjeM ce Pa3BHjajy MPOIECH MPOMEHE,
OmoaxkyMymaItije wid IeHyaarnyje oapel)yjy pa3InauTe KapakTepucTuKe. Tako Cy TUTOCONH HASHTH(HUKOBAHHN HA
HUBOY JINCTOIIATHUX IITyMa, YeTHHApa, aJTH U Ha TIO/IPYYjy alIcKux auBaaa. Jlutoconu cy mpsa ¢aza eBoiyiuje
TIa Ha KOMIIAKTHUM CTE€Hama, a MEIOTeHETCKU IMpOoIecH Cy mModeTHH (mpeoBnaljyje NMpeTekHO (U3NUIKU
pacman). XeMHjCKe MPOMEHE W mpoiiecu ouBpinhaBama ciabo cy MaTepHjaiM30BaHU y ILTUTKOM JIENy TIa.
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Pesepsar Xymyca je H3y3eTHO Malli, yIIaBHOM 300T BpIto Masor eagekor obuma. Kao mocneauna, noTeHuujan
TUTOMHOCTH JIUTOCOJA je cMameH. IbuxoBa ymorpeba kao mamimaka W JIMBajJa OTPaHWYEHA je TIOKPUBAHEM
KaMembeM M IpoMajliama, OIHOCHO CMameHOM KOJMYMHOM XpaHJbUBUX cacTojaka. KpXkocT OMIBHOT Temuxa
3axTeBa palMoHATIHY YHOTpeOy U KalluTaau3alnjy OBUX 3€MJBHIITA.

Ha crpmum namunama rianunHa YepHa, AmuHa, [oneany, 1MojaBibyjy c€ PeHIO3UHHUYHH JINTOCOJIH.

Pacejanu y mpuGImKHO HCTHUM 00JIACTHMA Kao U IUTOCOJTH, I TaKkol)e MPUCYTHU U Y HUKHUM TIpefeTuMa
y KOMOWHAIIMjU ca KHCETUM M Me300a3HMM cMeljuM 3eMJbHINTHMA, Haxa3uMmo perocone. Hamaze ce Ha jako
KOCHM TIaJIiHaMa, Ha YCKUM BPXOBHMa Ca KIM3WIITHMA, Ha TpeIoMuMa naanHa. HajorcexHuju cy perocomu
HACTalld Ha TIOKPUBaYMMa KPUCTATHUX cTeHa. MMajy kparak npodun (mo 50 um), nutnyau cy. Kang umajy
WIIOBACTY TEKCTYpY, Mory Outu u ny6spm (100 1im). dusnuka cBOjCTBA Cy MOBOJbHA, alld XEMHjCKa CBOjCTBA
CY PECTPHKTHBHA. Y TMpeijesrMa MHjeMOHTa HEpBYpa HEJ0CTaje WIH je MPUCYTHA Y MalluM TIporopiujama. Y
rurannHama JIokBa, Ha jy)KHUM TalnHaMa, 3a0eJieskeHe Cy ABe CEKBEHIIE KOHIIEHTPAIHje CKeJIETHUX eJIeMeHaTa.
Nako nmajy n3y3eTHO Op3y ApeHaxy, Y THM 3eMJBHINTHMA MIOCTOje TPAaroBHU IMpoIlieca ICceyAO0Ien3alHje, mTo
JIOBOJIY 10 IETUMHYHO PECTPUKTUBHUX (PU3UUKUX CBOjCTABA.

Y ynasckoj kmucypu (Ompea 1956, Kuty 1965 u ®mopea 1990, xoje umtmpa Janom, 1997),
UICHTH(UKOBAIN Cy PErocolie Koju Cy €BOIyUpalH Ha JIECOBUTHM Hacjlarama, MjioBacTe TeKCType U POCEUHE
KOJIMYMHE XyMyca.

Ha monpy4jy [Joraeue, peroconu cy eBoIyrpalv Ha ITHHOBUTHM U JIATIOPACTUM Hacjarama, a CaMiuM THM
cy u nyoibe u QunHje Tekctype. [loBe3anu cy ca nceyqopeHI3MHIMA 1 BEPTHCOINMA.

VY ycnoBuMa BpJO CHOPOT OIBOA-aBaba, MOA30IM C€ IOjaBJjbyjy Ha MpernOMMa KOCHHA WM Ha
NOBPIIMHKA HM3paBHaBajyhux miardopmu, oOMYHO mMoOBe3aHO ca cMmehuMm QepyriyBHjalHUM 3eMJBUILTHMA.
[Monzonu cy nneHTH(UKOBAHK Ha MAJIUM MOBpIIMHAMa Yy TuiaHuHCKUM nipeaenima (Lapky, Cemenuk, Anmax),
pa3BHUjeHUM Ha KucennM cTeHaMa. Cr1oj eyBHjaTHIX MaTepyrjalia je TaHaK, a 3eMJBHIITE je CPEIbe TEKCTYpe U
CaZp ¥ 3HAYAjHY KOJIMINHY CKEeJIETHIX cpparMeHaTa du3uyUKa CBOjCTBA MO30J1a CY MIOBOJHHA, OCHM KOPHUCHOT
e;[aq)cxor BOJTyMEHa. XeMHjCKa CBOjCTBA MOKA3yjy MPUIIMYHO ITUPOK CIIEKTap, a XyMyc je ropkor tuna. [lomgzomm
umajy nosehane HYTPUTHBHE HEIOCTAaTKe YCIIe[ HalpeaHe z[e6acnq)1/11<aun]e U CTBapama OpraHo-MeTaIHUX
koMIuiekca. Mako umajy nodpa usuuka cBOjCTBa, MOA30IM UMAjy M3y3€THO HUCKY TIOTOHOCT 3a oOpaljuBame.
Mory ce KOPUCTHTH Kao MPUPOIHYU MALTHAIU H JIUBAJIC.

CrnenuduvHO 3a MIAaHKHCKO ITYMCKO MOApYYje, alld U 3a OpIICKO, KapaKTEpUCTHYHA Cy KHCello cMeha u
ey-me300a3nyHa cMeha Tia u3 Kirace KaMOWCOUT.

Iupoko pacrpoctpamenn y okpyry Kapam-Cesepun cy Tia KaMOucod, ca ci1abo nudepeHInpaHuM
TEKCTYPHIM l'IpO(bI/IJ'IOM YMEpPEHO pa3BUjeHHM, cMehuM WM npBeHKacTo cMehum. Y OpAcKO-TIIaHMHCKOM
NOZPYYjy M0jaBJbyjy C€ TaMo TJIe Ce MOCTHUIKE PaBHOTEXKA H3Meljy qupmhaBaH,a Y OT0JbaBama, a y JTMBaJCKUM
Tpe/Ie/IMa 1 IT0JbHMA [10jaBJbYjy C€ y HCTOYHOM JCITy I/IC j¢ IPOLEC eBONYIHje CMatheH 1 Tia Cy Miaja. I'ope
MOMEHYTa J1Ba OMOKIMMAaTCKa HUBOA YTUCKY]Y, 1a]y pa3IHanuTe KapaKTEPUCTHKE T/1a. Y ILIAHUHCKOM oapy4jy
MOBE3aHM Cy ca perocoiuma, cMmehum QepynyBrjaTHIM 3eMIBHIITHMA, Y HI/IJQMOHTCKOM noJpydjy ca JyBHYHHM
cMehuM 3eMIBHIITHMA, €POIM30IMMa U Y PABHUYAPCKUM IPEAeIMa ca alyBHjaIHUM 3eMJbUILTHMA, IJ1€jCKUM
3eMJBUILITHMA UT.

®dopMupaHy W pa3BUjeHH y IIYMCKOM IMOJIPYYjy OyKOBHX IIyMa W y MeIIaBUHH OyKBE W UYETHHApa
npoHana3uMo cMeha, kucena tia. Kapakrepuctudne cy 3a monpyyje miannaa Llapky, l'ogeany, CeMeHUK IutaHnHE
rae maavHe uMajy Harube mpeko 20 cTemeHu, a Tia Cy MOABPTHYTA CIIOPOM, alli KOHTHHYHPAHOM TIPOIECY
JeHyIalje KOju Ha MOBPIIMHY AOHOCH Mame WM BHUIIE U3MEHEHY Hoajory. Marepujanu 3a ouBpurhaBame
Cy MPEKOMEPHO Kucenu, GOPMUPaHU Cy O TBPAUX CTEHA (TO Cy IPaHUTH, TPAHOANOPHUTH, T'HAjCH, KBAPLUTH,
MUKACHCTH) WM O] IPOU3BOJIa IbUXOBE JAerpananyje. BehrHa MaTHYHUX CTEHA Caip>KU Pa3iIMuUTe POIIOPIIHje
0raro BaJbaHUX ()parMeHaTa cKeyeTa.

[oBpImHCKO pacnoiarame KUCeIMM cMel)M 3eMJBpUIIITHMA Y TUTAaHWHCKOM TIoApydjy Kaparra mocieania
j€ TUTOIIOIIKNX KapaKTepUCTHKA TBPAUX CTeHA, KOjMa Ce JI0ZIajy EHEPrHja U YCUTHEHOCT pesbeda i HaMopcKa
BUCHHA KIMMaTCKOT 30HHPamba.

Ha nannHCcKMM NasinHaMa ca HaAIMOPCKUM BHcHHaMa 110 700 M 1 Ha KUCETUM MaTHYHUM MaTepHjajinMa,
OMoakyMmyJalmja THIa MyJia ¥ CTBapamke HEPaCTBOPHUX OPraHO-MHUHEPATHHX KOMIUIEKCA JIOBEIH Cy JI0 M0jaBe
IOOPO CTPYKTYPUPAHHUX KHCETUX cMehux 3emipuITa.

Ha npeko 700 M HaIMOpPCKE BUCUHE, KAO U Y z[enpecnj CKUM TIOIpydjuMa ca TeMITepaTypHIM HHBEP3HjaMa,
OMOKITMMATCKH yCIIOBH (baBopmny HOBehaHe aKyMmyJalyje opraHcke MarepHje U CMambeHy MIUHEPAIU3aIIT]y.

bnaxa ximma Ha jyry xymanuje oapelyje KBaJUTaTHBHO CyNEPUOpPHH CACTaB Xymyca y mopehemy ca
3eMJBHILITHMA KOja ce Haja3e Ha CIMYHUM HaJMOPCKHM BHCHHAMAa, ajli Jajbe Ha CEBEpY.

I'maBHu orpanuyaBajyhu Qaxkropu NpOU3BOAIBE Cy eaadcke MpUpoie, IMOBE3aHH ca (PU3UUKHM
KapaKTepUCTHKaMa: Majia MopdoJIomKka AeOJprHa, Mayn enadcku BomyMeH. Harmamenn HaruOu u cierupuaHu
METEOPOJIONIKH yCIIOBH opel)yjy cMameHy OnoakyMyIlaliijy ca HeraTUBHUM ITOCIIeANIIaMa Ha Ca/ipikaj XyMyca
u 3anuxe azora. Kao mro je onmcano, kucena cmeha Tia HuCy moroaHa 3a oOpahuBame. Al UMajy cpenmby
TUTOJHOCT 3a Malllbake U JTUBAJIE.

PacnpoctpameHe Ha pelaTMBHO MajMM TMOBpIIMHAMA, 3€MJBUINITA THIIA Teppa pocca Halasze ce
(hparmeHTapHO y jy’KHOM neny IutanuHe YepHa, Ha jyry minanuHa Anmax (monpydje Kaszana), y mumannHama
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AmuHa 1 n3070BaHo y ianuHama [losrana Pycka. 3ajenHo ca OMOKIMMATCKIM YCIIOBUMA CIIEITU(GUIHIM 32 TO
ToJZIpydje, CTeHa y CYIICTpaTy MMa CYIITHHCKY yJIOTYy Y HaCTaHKY M pa3Bojy OBUX 3eMJbHIITA. [10jaBIbyjy ce camo
y 00acTHMa TBPAMX BalTHEHAYKUX CTCHA, ca TOCEOHUM MHHEPAJOIIKUM CAaCTaBUMa, Ydja MPOMEHA Pe3yaTupa
CEKYHAapHUM INIMHEHUM MUHEpaIriMa y KOjuMa JOMUHHUPA]y KaOJIWHUT, MIIUT, XeMaTuT. To Cy yIIIaBHOM yMEpeHO
nyOoka Tia, ca TBpJoM cteHoM ox1 75-100 1im. Ha mamunama ca HarianeHocama Wind YCKUM BPXOBHUMa, KOPUCHU
ena)CKu BOIyMEH OBUX 3€MJBHIITA CMaEH j€ TIPUCYCTBOM 3HAYajHUX MpOIleHaTa (hparMeHara cKejiera.

Hanaze ce y moapydjuma ca OorarmM mamgaBuHama (800-900 MM) HHCKHX IUTAaHWHA, Ca TIPOCCIHUM
temneparypama ox 7-10 cremenu I[. 306or Bumcokor anbema, BalmHEHACTe€ MOBPIIMHE CTBapajy MoceOHe
MUKPOKJIUME ¥ 3HAYajHO YTHYYy HAa XUAPOTCPMATHH PEKHUM 3EMIBHINTA, YCMEpaBajy IMpollece MpOMeHa,
TpaHc(OpMaLijy OPraHCKHUX CYNCTaHIU U (PU3NUKO-XEMH]jCKe TpoLece.

I/IMajy ¢buny TEKCTYpY Ha LEI0M npodury (erHa minHa). Pa3BHjajy ce mom MpeTeXHO UIYMCKOM
BereTanujoM (rpad ca joproBaHOM U JIpyTe; MOTY ce TojaBUTH KceporepModuiHe mBane ca Festuca, Agrostis,
Phleum wtn.). o0y3eTe CITOHTAaHOM TPABHATOM BETETAITHjOM MJIH IPBEHACTHM (PUTOIIEHO3aMa, 3eMJBHIIITE TEPpa
pocca Jbynu OOMYHO MPOHANA3e y HE3HATHO M3MEHCHUM ycioBuMa. CTPYKTypa, CPEle BEIUYHHE U BpIIO
cTa0miiHa, MMa UCIMCaHe TIOBOJbHE yCIIOBE MOPO3HOCTH, a 6p3a CMOJbHA IPEHAXKA HE (I)aBopmyJe CTaFHaLII/I]y
Boze. Ilon OBI/IM ycIOBUMa, XUAPOPHU3UUYKH MOKa3aTe/bl UMajy BPEAHOCTHU KOje YKIbYUYjy Ta Tja y KaTeropujy
,TIOBOJbHA, y3 MOTYhHOCT CTBapama 3Ha4YajHUX pE3epBH Boje Oe3 MOKpeTama Iporeca crarHupajyher
xuapomopusma. Mako cy 6orare xymycom, 0azaMa M XpamHBUM CacTOjlIMMa, J00pa MIIOJHOCT Teppa pocca
030MJBHO je OrpaHuveHa, Ma YaK ¥ OrpaHuveHa YCIIOBHMa Harnba, BEJIMKOM KOJIMYMHOM CKEJIETHHX elieMeHaTa
WY T0jaBOM I'poMajia v cTeHa. To JOBOAM 10 HUCKE TIOTOHOCTH I[PBEHUX 3EMJBHUIIITA 32 00paIUBE MOBPIIUHE,
Hajuemhe ce KOpUCTE Kao Mallbaly U JIMBaje (M TO OCPeAEeT KBAINUTETA).

Pennsuncku moarum cMelhux ey-me300a3HuX Ta GOpMHpaH je Ha TBPIUM, OCHOBHHUM H YITPAOCHOBHUM
creHama. [lojaBsbyje ce Ha moxapy4jy ianuHa JIokBa W m3onoBaHo y Amunu, Anmaxy, Uepau. Uecro cy
YAPY’KEHH Ca PEHI3HHUMA, TEpPa POCCA HIIK aprHTYBUCOIMMA, Y CKIIa/ly Ca CTEHOM H KOHQHIypaiujoM pesbeda
Ha KOJeM je bopmupan. L{pBeHkacra HUjaHCca HaCTaJe 300T BUCOKOT cajpaja OKCHIa 1 XHJPOKCH/IA rBoxkha KOJI/I
HacTajy MpoMeHaMa Kpeumhaka y YCIOBIMa TOIUIH]€ U BIAKHE KIIMMe, CIIeHupUIHE 32 JyKHU A€0 KylaHHje.

Wmajy ¢uHy TEeKcTypy Ha LesloM Mpoduiy W MPOMEHJBHB MpoleHaT ckeiera. OHU Cy Bpio J00po
CTPYKTYpHpaHH, aJld ca KOPUCHUM enadcKuM BoyMeHoM. Caapikaj Xymyca je yMepeH JI0 BUCOK U OfIpiKaBa ce
Ha MpuMeTHUM nedspuHamMa. Cmehe zemspumire M-mMe3006a3¢ mMOTOMHO je 3a Malimake, JiuBaae, Bohke (IIJbUBE)
WM BUHOBE JI03€.

VY BUCOKMM WITU TUIAHWHCKUM TIpe/ieiMa MHjEeMOHTA, Y YCIOBUMa YCUTHEHOT pesbeda, Ha maguHamMa u
rpebeHNMa ca pa3IMuuToOM H3JIoKeHomhy M Harubom, Ha MehypedjuMa u Ha OnakuMm oOnMuuMa pesbeda u3
JICTIPECUBHUX MO/IpyYja, Ha KpaIIKUM BUCOPaBHMMA Cy ce pa3Buia cMmeha ey-mMe300a3uyna Tiia GopMUpaHa Ha
eyBUjaJIHUM MaTepHjajiuMa TpojyBuaiie. Mory ce Hali Ha majuHamMa CBHUX IUIAHMHCKHUX JiaHana y Kapar-
Cerepuny, Ha HaaMopckuM BucuHama maMely 400 u 800 M (mmanuHe JlokBa, AmHHA, ATMaX - Ha KPAIIKAM
cTeHaMma U m3oJ0BaHe y uanuHama [lospana Pycka n nenpecuju bpeOy-Jesepumn) .

Marepujanu 3a ouBpihaBame Cy BEOMa Pa3IHUUTH y MOMIENY CBOT MOPEKIa i MUHEPATIOIIKOT CacTaBa.
VYrnaBHOM ce cacToje oI NMPOW3BOAa JETpaiupara KPUCTATHHUX, €PYyNTUBHUX W BAalTHEHAUYKUX CTCHA HIIH
JEPTHUYKUX CeTUMEHaTa, ca BUCOKUM cajpxkajeM y 0azama.

Ha Hozlpyqjy KpaIIKuX MacuBa MPOW3BOIM AETpagupama Ccy (GUHHMjH, Ca BUCOKMM cajpxajeM Oa3HHX
elIeMeHaTa, IITO je 3eMJBUIITHMA Jalio ofpehenn mpasail eonyuuje. Ha ymepeno HarnyTtnm najiHama Him
Ha YCKUM BOJICHUM Mpela3uMa, eIyBHO- ,I[GJIYBI/IJaJ'IHI/I Marepujaiy ce Hanase y Behoj u u3MemeHHjoj 1e0JbuHH,
ca ypaBHOTEKEHUM YIENIOM IpaHyJIOMETPHjCKUX (pakiyja, MaTepujatn KOju cy KIaCH(PHUKOBaHH Yy KaTeropHjy
,,TIIMHA,

KnvmMarcku yciioBH y Kojuma cy eBoiyupana cMeha ey-Me300a3iyHa T1a U3 NMHjeMOHTa M TUIAHMHCKUX
nozipy4ja Oymyhu Xjmagauju ¥ ca OOWIHHjUM TIaJaBUHAMa M ca HIDKOM €BalloTpaHCIUpAIyjoM, (paBopru3oBaIn
Cy TIIMHEeHe npolece. Bereranujy moa kojoM cy HacTana ey-Me300a3Ha cMmel)a Ti1a mpeicTaBIbajy KpikjbaBe IryMe
WM TIOMeINIaHe ca OyKBOM. Y TUIAHUHCKHUM TIpeNesinMa jy)KHOT Jiefia OKpyra WACHTH(GHUKOBAaHA Cy MEIIaBHHE
ca Quercus cu Carpinus, Feaxinus, Tilia,, 3ajeJHO ca KCEpOTEPMHUM IpMIbeM. XUAPO(QHU3HUKa CBOjCTBA OBUX
3eMJBHILTA CY TIOBOJbHA, IITO oApelyje HU3aK CTENeH MM YaK HeJ0CTaTakK IceyaorieH3alyje.

XeMHujcKa CBOjCTBa Ce MIMPOKO PAa3JIMKYjy, Y 3aBHCHOCTH 0off cTeHe ouBpmihaBama. Crame cHabjeBama
XyMYCOM ITOBOJHHO j€ CaMO Y CHTYaIlHjH KaJla Ce 3¢MJBUIIITE HAJla3! MO/ BET€TAIH]OM BHIIETOIUIIHET PACTHEA.
VY cny4ajy yceBa, mpolieHaT XyMmyca ce Bpiio Op30 cMamyje.

Ha 6pnckom moapydjy, anu He caMo OBAe, HaJa3uMO Tia U3 Kiace INIMHACTO-3eMJbaHa - cMelha minHeHo-
WJIOBAcCTa Tia, cMeha MoBaya v Ha MambUM ITOBPLIMHAMA BEPTUCOIIH.

I'muHoBHTA T/1a Cy TVIa y TOOAMAKJIO] (ha3u eBOJTYIIH] €, CIICIIU(UUHA 32 BIAXKHY YMEPEHY KIIMMY U IPBOPE3HY
(uToreHO3Y, MOCceOHO KO JINCTOMAAHUX BpcTa. MiMajy moOpo pa3BujeH mpodu, ca JyOOKUM M OMAIOBAKCHIM
XOPHU30HTHMA, YMEPEHO-jaKoM JIeTpajalijoM M TeHepaTHo ci1abo ymepeHoM nebacubukaiujoM. Pazpumm cy
Ce Ha cTapujeM, CTaOWIHOM pelbedy, 300T Uera cy TNIMHOBUTA TIIa 3pena Tia, ca JyTHMM BPpeMEHOM cybaepHjcke
esoiynuje. MMajy cpeamy 10 HHCKY IUIONHOCT, OrpaHHYerba Ccy IOBE3aHa ca MalloM NpOIyCT/bHBOIINY
WITyBHjaTHOT X0pu30oHTa. Hanaze ce HapounTo y o0nacTuMa BUCOKUX PaBHUIIA U Op/ia ITHjEMOHT.

LpBenkacto cMelja T1a 3ay3uMajy pesaTHBHO MaJie MOBPIIHHE, a UACHTHU(PHKY]Y ce Y OOTUKY YCKHX TpaKa
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y JlorHeun nnu Ha BHCOpaBHUMA jy»KHO o AnmMaxka. [lemoreHeTcku GpakTop Koju je yTUIAa0 Ha €BONYLIHjY OBE
BPCTE 3¢MJBHIIITA M PA3JIMKOBAO j€ OJ] OCTAJIMX BPCTA INIMHEHUX 3eMJBHUIIITA je CTEHA Ha KOjOj je 3aroueo IpoIiec
ouBpmihaBama. OBO je TIPEICTABIHEHO XETEPOTeHUM, PUHO TEKCTYPHUM, IIPBEHUM IOILIABHUM MaTEPHjaJioM,
npourapaHuM u3Mel)y ciojeBa sieca u ca 3Ha4ajHUM MTPOLIEHTOM IPOIIMPHBHUX MaTepHjaa, IITO Ty MOXKE JIaTh
BepTUKaTHH Kapakrep. OHU Cy rOpI-er IuierucToneHa u cpenmer miencrouena (Ilocea, 1992).

3emipHIITa Cy ce Hajuemihe mMpocTupajia Ha MaJuHaMa ca pa3IMyUTUM CTEeHOM Harmba, INTO je
MIOTO/I0BAJIO FHbHXOBOM JISIMMUYHOM KPHbY ITyTeM cliabe 110 jake epo3uje. UnraB HU3 mpolieca KOju Cy ce OIBUjan
TIOYEB Of pallwUIakbhBamka, AeTpajaaim]je win aedacudurariyje Koju Cy JOBEIH 10 CTBapama IPBEHKACTO cMehnux
3eMJBHINITA OJ[BHjA0 CE HA JIPYTMM MECTHMa WM y APYTUM KIMMAaTCKHM YCJIOBHMAa OCHM OBHX CQJAIIBHX, Y
TOIUIMjUM M BIQXXHHMjUM. Y OBHM OKOJIHOCTHMA JieTpajanyja je Ouia u3paxkeHuja, a NCIHpame U3paxeHuje,
HITO je JIOBEJO 0 CTBapama MOBehaHMX KOMWMYMHA XHAPOKcHAa IuHe W reoxha. Kimmmarcka cysoha mnn
pa3oTKpHBamke HArOMHJIAHUX CTEHA €pPO3HjOM MPOY3pPOKOBAJIO j€ AEXHApATaldjy XWUAPOKCHUAA W U3PaXKEHY
OUrMeHTaIujy Marepujana. JJoopa npeHaxa u crieruduyaa MOpo3HOCT HUCY (HaBOPH30BAIN CTBAPAE BUIIIKA
crajahe BiIare, ¢ THM IITO j€ MHTCH3UTET TICEyIOTIIeH3aITije Ono HU3aK.

Jlok cy Ha maguHaMa HarHyTUM JI0 Bumre ox 10 mporeHara, epo3uja yKIOHHIA 1e0 TOPHHUX XOPH30HATA
TJIa, MOTHCKYjyhy Ha MOBPLIMHY XOpPH30HTE aKymyJauuje 0a3a, Ha 3eMJBHINTHMA Ca HIDKMM HaruOMma OBU
XOPHU30HTH Ce Hajla3e MHOTO 1y0Jbe.

Cpenme GUHU TPaHyJIOMETPH]CKU CACTAB CTEHE JIA0 j€ 3eMJBHIITHMA XOMOT€HY TEKCTYpY, & TeKCTypHa
nudepeHiyjaliyja je HanpaB/beHa YHYTap OBE KJIace TEKCType.

®dusznyka CBOjCTBA I[PBEHKACTO CMehnx Tia cy y ,.cpeameM orcery. yBujalHH XOpPU30HTH HMAjy
MaJo mosehaH kanmanuTeT U Mamy NMpoITycHOCT. Kao koMmneH3anmja, XxeMrjcka cBojcTBa (caabo Kucena peakiyja,
CHocoOHOCT pa3MeHe, 30up 6a3za v CBOjCTBAa BOIOHUKOBHX joHa) cy Meh)y HajOoJbuMa. Y 3aBUCHOCTH Off Harnoa
NaJiMHA ¥ HUHTCH3UTETa epO3Hje, UMaMO KBAJIMTATHBHO TUIO{HA 3eMJBUIITA HA KOjJUMa HEIOCTaje epo3uje, caabdo
epoupana i yMEpeHo epoiupana Ti1a (ca HHUCKOM HpOILYKTI/IBHOHIhy)

Cmeha riMHeH-allyBHjaHa T/1a Cy Tia y KOjUMa Ce MPOLEC CBONYIMje OABHja0 BEhUM WM MamhM

MHTEH3UTETOM Yy 3aBUCHOCTH 0] OMOKIIMMATCKOT MOAPYYja, CTAPOCTH U M3IIIea 00IHKa pesbeda Kao ¥ Mpupoe
U Mopekiia Marepujajia 3a ouBpurhaBame. Y 3aBUCHOCTH 0] cTeHe ouBpirhaBama y okpyry Kapam-Ceepun
cpehemo:
- cMelje IMHEeHO-aTyBHjallHO 3eMJBHILTE KOje je HacTalo Ha IIMHEHHM MarepujaliuMa CMEKTHUYKE MPHPOAE,
YHbEHUIIA KOja UM TIpUaje HelIoBoJbHA (M3MYKa cBojcTBa ca MoryhHomhy 3aapikaBama M CTarHaiuje Boje.
IIpupoaHO CBjCTBO MPOIIHPEHa CTEHA YTUCKY]€ 36MJBHINTBY BEpPTUKATHE KaKTEPUTHKE (TTOIPydja MHjEMOHTA Y
obnmactu Opasuna). Hanmase ce y MemaBunu, 00M4HO, ¢ BepTrconnma. Ha 3emipumTuma ca OpyKoM IpeHakoM
300r Behux Harn0a, BEPTUKAIHU MIOATHUII CE M0jaBJbyje IM0jeIUHAYHO, Al Haruo je MorofoBao yCIoCTaBIbamby
JIOKaJIHE ¥ TMHeapHe epo3uje. [loBezaHo ca onpelheHnM reoMopdonomKumM mporecuma, y npeeinmMa mujeMoHTa
npuMeheHH Cy Pa3InYUTH OOJNHIIN UCTIOJhbaBamka Tyooke epo3uje (IoceOHO KpeTame KOIHA, MPECEK ca MCeyao-
BOJIOHOCHUM CTarHupajyhuM Xopu30HTHMA), IPETESIKHO Y OOIHKY IIceyaoTepasa.

Hucka mpomycCT/pMBOCT OBHX 3€MJBMINTA, Ca MaJlOM XHIPAyIMYKOM IPOBOXHOIINY, MOromoBaia je
aKyMyJaIliji BUIIKa KWIMTHUIIC W HBHUXOBO] Mceyaoriensanuju. MHTeH3uTeT oBOr ¢eHOMeHa IMojayaH je
pebedHUM oOnmuIKMMa (XOPU30HTAJIHM IJIaTOM, ACTPECHBHH OOJHMIN) WM KOBYHKTYPHHM CHTyalujama (Ha
npuMep KOHTaKT u3Mely Tepaca u cynepropHux o6nmka). 300rT BeoMa BEJTUKOT KananuTeTa OBUX 3eMJBHIITA A2
3aJpxKe BOIY, & Takol)e U 300T HECKOT MPOITYCHOT KaltallUTeTa, IIaTe OJf BUIIKA BJIare TOKOM KHUIMHUX MEepruoja
U HHCY CyBHIIe ToroheHH Ae(pUINTOM BiIare TOKOM CYIIHHX HepHona. Y NENpPecHBHHUM IIpeleinMa, Kao Uy
npenenMa I1jeMOHTa, T/Ie je UCTIMpabe jade HarIalleHo, Tia UMajy Cpelrbe TPaHyJOMETPHjCKH cacTaB, ca
BHCOKHM NPOLIEHTOM TpallnHe.

VY nopehemy ca OpyruM 3eMJBUIITHMA, CAAPKaj XPaHJbUBUX CAcTOjaka M XyMyca Y OBHM BpcTama

3eMJBHINTA je BUCOK. MehyTum, Boga n pu3nuka cBojcTBa Cy He3a10B0JbaBajyha, a moJboNpHBpeIHa TPOU3BOIHA
j€ peaTuBHO HUCKA.
-pa3BHjEeHH Ha XETEPOTCHUM JICTyBHO-IIPOJIYBHjaTHAM MaTepHjainMa IIOMEIIaHNM ca TNIMHOBUTHM IIPAXOBHUMa,
Ha OJaro HarHyTUM M J0OpO NpEeHHWpaHuM pesbeHUM oOmuImMa cycpehemo TummyHa cmeha TITHHEHO-
amyBHjanHa Tia. PacpocTpamenu cy qyX JUBaja U Hajla3e ce y pa3nuuuTuM (azaMa eBosrynuje, Bpiio OIu3y
ATyBHjalTHAX NPOTIIa (BEIIMKUM JEJIOM 300T H3JIMBamba BOJIE KOjHU Cy alyBHjalIHU MaTepHjall JOBEIHU JI0 MOIJIaBa,
C jeJlHe CTpaHe, ajld M HeJJOCTaTKa 3allITATHUX Mepa 3a MoOOoJbIIake 3eMIBHUINTA PaJiU ClIpeYaBamba JOIPUHOCa
KOJTyBHjaJTHOT MaTepHjaja ca maanHa). Hamaze ce myx rmaBaux koputa bapsase, Kapama, Hepe, Jlynasa. 36or
BHCOKOT Ca/IpKaja XpaHJbUBHUX CacTOjaka M MOBOJFHHUX (DM3MUYKHX KapaKTePHCTHKA, alli U mocrojeher Bumka
BOJIC, OBa TJIa UMajy H0Opy IO Bpio 100py IUIONHOCT. MiMajy noBehaHy morogHocT 3a oOpajuBe MOBPILUHE,
namrmbake u auBaje. Takolhe ce MOTy KOPHCTHTH 3a y3roj mospha.

Tamua, upHa, xymuepHa 1/1a, peHA3HHI HACTAIM CY U CBOTYHPATH Ha MaTCPHjaluMa KOjH Cy HaCcTall
MPOMEHAMA OCHOBHHX W yNTPa0asMYHMX CTCHA y IUIAHWHCKAM M IOATOPCKHM OONACTHMA y jy:KHOM ey
kymnanuje. Pa3sujanu cy ce y KIMMaTcKUM YCIIOBHMA ca TOAWIIEBAM NagaBuHamMa o 500-600 MM n TIPOCEUHUM
Temneparypama oz 7-10 crenenn L. Kao u y ciyuajy teppa pocca, BUCOKH anGefo Kpedmaka OXPEHo je
cTBapame onpeheHe MUKPOKIMME ca MOCeOHMM CBOjCTBUMA Koja Cy (paBopu3oBaja ailTepalujcke Mmpolece.
Hacranu cy munepanu u (UMHO TEKCTYpHE CEKyHAApHE CTEHE ca PaziMyUTUM yHaauMa Majo M3MEH-CHUX
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¢dparmeHara cTeHa. YCIOBH peibeda y KojuMa ce Hallaze Cy YCKH M YCUTH-EGHH BPXOBH, MaJHHE Ca PasHUM
HaruMa, ca U3IJIeIOM CTeHa U TPOMaja UTI.

OHu cy Takol)e yCIOBJbEHH IOCTOjabeéM Ha BEIMKUM IOBPIIMHAMA XPACTOBUX IIyMa, MpPOIIApaHH
OoraTom BereTanjoM rpmiba (MOJBCKX JbHIJbaHA,, JCUIHWKA, MOjapeana). Kiumarcku u oporpadceku ycinoBu
(daBopu3yjy KOHTHHYUpPAHYy JCHYIAIUjy KOpe erpajanuje Wid o4BpinhiaBama, Koja OIp)kaBa MpoQui Tia
peHI3MHA Y paHuM (a3aMa pa3Boja, ca TBPJOM CTCHOM OJNM3y OBPILIMHE U Ca Pa3IMYUTHM CajpiKajeM CKelleTa.
IToBehana mmHEHOCT TIpHHOCA MOOOJBIIIAHA je JOOPOM CTPYKTYPOM 3€MJBHIITHOT MaTepHjayia Koja, ImoBe3aHa
ca ycIoBHMa JoOpe IpeHa)ke, MOTPUHOCH OTKIIakamky ONMACHOCTH Off BUINKA Biare. BeoMa BHCOKO IPHUCYCTBO
JjOHa KaJI¥jymMa 1 MarHe3ujyMa JIOBEJIO je IO CTBapama M CKIaIUIITeHha MoBehaHnX KOJMYNHA XyMyCa BUCOKOT
KBaJIUTETa, a CEKYHIApHH MHHEpaIH IIMHE KOHTHHYUpPaHO ociiobahajy XemMHjcke eleMEeHTEe HEONXOJHE 3a
UCXpaHy OHMJbaKa.

®opmuparse 1 eBONYIHja PEHA3HHA ofpedyje e KOHTHHYHPAHIM MPOLIECOM [POMEHE 0a3YHHX, TBPIUX
creHa. PU3NIKO-XeMHjCKe TpaHchopMallije YCIOBJbCHE Cy KOHUTyparjoM peibeda. Ha Bprmo ctpmum
najiiHaMa, JeHYIAIlMOH! TPOIECH MPeMaIlyjy HHTEH3UTET IMpoleca IeoTeHe3¢ H 3eMJBUIITE Ce OApKaBa y
nmoyeTHUM ¢azama eBonyIuje (PeHI3UHCKU JINTOCON). Y paBHUM WM Oaro HarHyTUM TOAPYYjUMa MPOIECH
npomMeHa u ouBpinhaBama Ouhe 1y0sbH.

VY Kapam-CeBepuHy I1aBHE IOBPIIUHE HAa KOjUMa je PEHA3MH WACHTH()HUKOBAH MPHUIAAajy ME3030jCKOM
cennmenTy Pemmnia-HoBa-Monnaga, Ha jy)KHOM H jerI/ICTOT-IHOM Jely IIaHnHe AMax, y oapyyjy JlyHaBcke
KITHCYype 1 u3010BaHe y nomian Yepre. [Iponssoau rerpajarije OBHX 3eMIbHINTA 6OFaTI/I Cy OKCHAMMAa FBOXNa,
IITO MaTepH] ary 3a yuBpirhuBame L[aje L[PBEHKACTE ooje.

300r CBOjUX TOBOJEHUX XEMHjCKHX CBOjCTaBa, PeHI3HHU nMmajy mnoBehaH MoTeHNMjajd TMJIOAHOCTH.
MehyTum, OHU MMajy HHCKY KOpPHCHY efadcKy KOIWYHMHY, KOja peHI3uHe Kiacu(uKyje y BPCTY THOTOJHOCTH
3a 00pa/ivBe MOBPUIMHE Y TPYIH ,,cpelbe HIUCcKe . HepaBan TepeH U KaMEHHUT KapakTep TepeHa 3Hadu Jia ce
PEHI3WHH y BETTUKOj MEpH KOPHCTE Kao MaIlbally 1 JTUBAJIE.

VY nomeM Mmoapydjy MOCTOjU HEKOIMKO BPCTA 3eMJBHIITA O] YTHIIAjeM Tope IOMEHYTHX TeI0TeHETCKUX
¢axropa. FlcToBpeMeHo, KapaKTepHCTHKE HEKUX BpCTa Tia HaMmehy onpeljeHa orpaHnyena y bUXOBOj YHOTPEOH.
[Tocroje Ta Koja mpumagajy KiacH MOJIM30Ja - XyMHU3Upajyhux depHO3eMa, ca ONTHMAIHUM CaApiKajeM
XpaHJBMBHX CacTOjaka M BEJIMKOM IUIoAHOMmNY, Ma ce MHTEH3MBHO KOpUCTE Yy moJbompuBpenu. [loctoje u
pa3uuTe BPCTE BEPTHCOJNA, apTUIIyBHCONA, KamOucona. [y peka Hajga3uMoO alyBHjaJHA Tia, COJIOHETE,
TIcaMocoJIe, JIyBUCOJIE UTI.

3ak/byuun

leorpadcku monoxkaj U pesbed HUMIIPECHOHUPA]y HA MOAPYYjY oApeleHe MeTeopoSOUIKO-KIMMATCKE
KapaKTepUCTHKe, Koje fie 3ay3BpaT yTUIIATH Ha BETeTalldjy peruoHa, ¢payHy ¥ BpcTe 3eMJbHINTA. Jyro3amaaHu
neo PymyHHje kapakTepuIe pa3HOIMKOCT 00IMKa TepeHa, ca IUTaHnHaMa Koje camo m3o0JioBaHo mpernase 2000
M HaJIMOpCKe BHCHHE, HUBOOM ca OpIuMa KojH Ipeniaze y paBHHIY Ha 3amai. lloctoje m moapydja y Kojuma
ce Tpesia3 BpIIU AUPEKTHO. Xuaporpadcky Mpexy no0po npeacrasibajy Ase miaBHe peke (Tamum u bera) ca
n3BopuMa y banarckum minannHama. Ha ceBepy je JlyHaB rpanuia peruje koja ce OBAE y3ela 3a MpoydaBambe.
Bereranuja cienuduyna 3a pesbedHe jeANHUIIE OUyBaHa je HAPOUUTO y TUNITAHMHCKUM TIpeienuma. Y paBHHALaMa
je TOTOBO y MOTITYHOCTH 3aMEH-CH IOJHOTIPUBPENHUM yceBUMa. CHUTyanuja je TOTOBO CIIMYHA Y OpACKHM
npenenuma. Y okpyry Kapam-CeBepuH, 5 mapkoBa (4 manwonanaHa ¥ 1 mpupomgau), 30 pesepsara mpupoe,
HAYYHUX M MOYBAPHUX noapydvja YHyTap mapkoBa, 27 pesepBara NPUPOJC M3BaH NapKOBa, 16 jokatuTeTa O
3Hauaja 3a 3ajenHuny u 7 nozlpyqja TPOITIAIICHO je zamruheHnM HOZ[py‘l]I/IMa IIpema npoueny, MOBPIIKHA
3amTrheHnX MPUPOIHUX NOAPYYja KOja ce Hala3e Ha aIMUHHACTPATUBHO] TEPUTOPHUjH Kymanuje n3nocu 270.000
xa, OTHOCHO 31,71% yKyIiHe TOBpIIKHE XYyIaHH]e.

Takohe moctoje 62 3amrTmheHa mpupogHa MOIpydYja OF HAIMOHAIHOT WHTepeca, Mel)y kojuma je 6
HarmoHaTHuX napkoBa: Cemennk-Knmcypa Kapama, Knmucypa Hepe-beymaniia, ca moBpmmHOM caMo y OKpyTY;
Homornen-Banea (Jlonmuna) UepHe ca moBpmuHOM y okpy3uma Mexemutl u [opxk; [Tapk Peresar ca moBpurimaOM
U y okpyry XyHenoapa); IpupoAHU napk - [ Bo3aena Bpata (Hepaarm), ca moBpmHOM y okpyry MexenuHir; 26
pe3epBara NpupoJie y OKBUPY HAIMOHATHUX W MPUPOAHUX NApKOBa; | Hay4YHU pe3epBaT y HAIIMOHATHOM MapKy
u 27 pe3epBara Mpupoje U3BaH MPUPOTHIX ITAPKOBA U HAITMOHAITHOT MapKa.

IIpupogau mapk I'Bo3geHa kammja (DBepmam) mpormamen je 2011. mapkom om mehyHapomHor wmHTEpeca
u npornamed je PAMCAP-oBum MecTtoM Koje mcmymaBa 7 on 9 KpuTepujyma 3a ofpehuBame IMmapka o
MelyHapoaHor nHTepeca. [Ipupomna noapydja ox mHTEpeca 3a 3ajennuity cy ox 2011 romune 11 Pezepsara
Harypa 2000, a 1994. rogune omnmykom JKymanujckor caBeTa mporiameHo je 50 3amTuheHux mpupoaHuX
noJipydja oJl xKyrnanujckor uarepeca. O tora je 47 nporiaiieHo moIpyyjuMa oJf HAllMOHATHOT U Mel)yHapoHOT
UHTEpeca, a camo 3 ¢y ocTtaje off XyIaHUjCKOT uHTepeca: myma bep3osuja, myma Jloraeua, nmyma cMpue u
tyaape Cyky OnreaHa.

Oga 3amtuheHa nozapyyja cy oapelena kao pe3yarar NpucycTBa Ha TEPUTOPHjU KyTIaHH]je IPEKO 62 CTaHMUINTA,
218 Bpcra Ouspaka, 230 Bpcra xxuBoTH®Ba, 2000 nehuna, 20 knucypa, 350 ¢ocunHux Onsbaka U KUBOTHHA,
10 reomopdoromnikux Gopmaiuja, 250 apXeoNOMIKUX U KyJITYPHO-UCTOPHjCKUX JIOKAJIUTETA 3AIITUNCHUX HA
HAIIMOHAJTHOM HHUBOY.
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ARNLE HATURALE PROTEJATE
JUDETUL CARAY - SEVERIN

ey Crnrsmepm

@Duzypa 4: Ilpupoona 3ammuhena noopyhja sicynanuje I(apam-CeaepuH
(https://www.infocs.ro/ariile-protejate-potential-turistic-in-caras-s/)

ITOITABJBE III - KIMMATCKHA ®AKTOPH ( Kynanuja Kapam - CeBepun)

IIagaBune

ATMoOcdepcke maJaBUHE Ce OJHOCE Ha CBE IPOM3BOIE KOjH IMpOM3HiIa3e M3 Mpoleca KOHICH3aluje
W KpHCTalH3anuje BOACHe mape y arMocdepH, Koju mangajy u3 objaka W OCIEBajy Ha MOBPIIMHY Tia MO
Pa3THIUTHM OOJTUITMA arperarfje.

Hacranak majgaBuHa oBe3aH je ca HU30M (DPM3HMYKHX Mpolieca, MoYeB O Mpolieca ncrapaBama, nopacra
Y KOHZICH3allije TIape Ha je3rprMa KOHJCH3allHje, Tajia Kamybulla 1 IbHX0BOT PacTa Kpo3 HEKOIMKO MeXaHU3ama.
Du3nUKO cTame MaJaBuHa MOBE3aHO je ca (PU3MKOM aTMoc(epe U leHUM 3aKOHUTOCTUMA.

Y 3aBHCHOCTHU Ol arperaliioHOr CTama, Pa3ihKyjy ce TeuHe, YBPCTe M MeIoBHUTe nagaBuHe. Kuma je
TEYHa MaJJaBHHA KOja C€ CACTOjH O]l KaIlJbHIIA BOJIC PAa3INYMTUX BEJIHYMHA KOj€ YIIIABHOM T1aJ1ajy U3 o0aka THIa
Humb6ocrparyc, AJITOCTpaTyC L[yMyJch LIOHTECTYC.

[Iipycak Kuie je Kuia Koja Harlo 3all04rb€ U 3aBpIlaBa ce, IPOMEHJBbHBOT HHTEH3UTETa MOHEKa/ YaK 1
cuIHa, mpaheHa WM He OITyjHHUM IojaBaMa; majaa u3 obmaka KymymorumoOyc.

CHer je uBpcTa MalaBUHA Y O0JIMKY KpUCTaIA Jie/la pa3InduTHX 00JMKa M BEIMINHA KOjU CE€ PA3IIUKY]y V
3aBUCHOCTH O]l TEMIIEpaType U PU3NUKUX yCII0Ba y KojuMa cy pol)enu u oapaciau. OOUYHO maja u3 HUMOOCTpara
anu u ca antoctparvja. CHE)XXHU BejaBUIIa MMa UCTE KapaKTEPHCTUKE Kao KHIIHA, caMo ce OOJHK arperanuje
pasnukyje, perko npaheH omyjHuM mojaBama. CyCHEXHLA C€ CAaCTOjH O MELIaBMHE CHEKHHUX MaxyJbUIa
U TeYHUX dectuna kume. Kao memosura nagaBuHa, Oelie)Xy ce Ha TEMIIEPAaTypHUM BPEIHOCTHMA OKO Hya
cTereHu. ['pan je yecTuIa Jiefa pa3inyuTe BeIMUYUHE U 00JIMKa, Ca Pa3InYUTUM CTETIeHOM rpo3upHocTy. [lana
MCKJbYYHMBO U3 KyMYJIOHUMOYCHUX 00Jlaka 1 YIJIaBHOM Y TOIUIOj ce30HH. [ paj je peTka mojasa y XJ1aiHOj CE30HH.
OO6wuuHO je mpaheH MeTeopOIONIKAM TI0jaBaMa TOITyT CHIIOBUTHX TIJbYCKOBA KHIIIE, YaK U OyjUdHE, jaKOT BeTpa
KOjH MOXKE M3TIICIATH TIOIYT OJIyje, OJ'ijHI/IX mojaBa. Kuima koja CuUI je TedHa MmajaBuHA KOjy KapaKTEepHUIITy
BpJo ¢uHE M cuTHE Kanu. Karbuile uMajy Majly Op3uHy Maja ¥ WHTCHSHTET MaJaBHHA je cMmameH. [Taga u3
obnaka crparyc. [lagaBuHa momyT urmna jena je conuaHa nagasuHa. [loctoje nBe BpcTe: Meka (Her03I/IpHa)
U TBpAa (1po3upHa). Pe3yntupa on cMp3aBama naxyJspuia WiIK BUXOBE rpanynanyje. Mie nexa naaajy camo 1o
BEZIPOM BPEMEHY M CacToje C€ Of BPJIO MaJMX IPO3UPHUX decTHula jgena. Kapakrepuctuuse cy 3a BpIo HUCKE
temreparype (-10°L1).

Ilpoceune coouwrve nadasune

C 003upom Ha reorpad)CKH MOI0XKa], jyro3anaj 3eM/be CMEIITEH j¢ Ha IyTy 3aaJHAX BasAylIHAX Maca,
OKCAHCKOT MOPEK/Ia, alli je U MO yTHIajeM MEIUTEPaHCKHX IukioHa. 13 oBux pasnora, banar uma xopuctu
071 boraTHjHX IMajaBuHa HETO Y APYTHUM JIeJIOBIMA 3eMJbe. PesbeHr 00MuIIH, IO ’UXOBOj HAJIMOPCKO] BUCHHH,
ozpelyjy mopacT KOIHINHE [aJaBHHA O/l PABHULIC Ka ILTAHHHH.

IIpoceune ropuinmke MagaBUHE MMajy HajHIDKE BPEAHOCTH Yy 3amajHoM aely banarcke Husmje, ucnog
550 mm. Ka uctoky u jyry BPEIHOCTH Ce 6maro moehasajy, noctmwkyhu on 541 mm y Canukomnay Mape 1o 691
MM y Jlyroxy. Kao u y ciydajy npoceune Temmneparype, KOpHCTHIIN CMO TTOJAaTKE ca METEOPOJIONIKIX CTaHHUIIA
Y KOPUCTWIIM Iporpame Maremarudkor Manupama SAGA 15.0 u ArcGIS koju cy Kpeupanu AUTUTATHA MOJEI
najiaBuHa Ha jyro3amnaay 3eMJbe.
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IIpoceuna konuunHa MaJaBUHA y paBHUIM pacte o 520 MM Ha 3amany g0 ckopo 700 mm Ha ucToky. Ha
noApy4jy Opaa, KOJMYUHE TaJaBHHA KOj€ CE PErUCTPY]y Ha IUTyBUOMETPH]CKUM CTaHHIIaMa M Ha METEOPOJIOIIKHM
cTanunama ocumnpajy usmely 600 u nemrro Buie ox 800 mm (Opasuua).

VY maHMHCKOM NOApYYjy KoinuduHe ce nosehasajy u noctxky npexo 1160 mm Ha Cemenuky. Llapky je
JIOHEKJIe U3y3eTakK O paBuiia, najasuHa je ucrog 1000 M.

Ilpoceune meceune nadasune

IIpoceuHe MeceuHe NMaiaBUHE Ce CMambyjy O IOYETKa FOIMHE 0 MapTa, a 3aTUM MocTeneHo nopehasajy
JI0 jyHa, Kajia ce OeJie)kn MaKCUMallHa KOJIMYMHA Ma/IaBUHA; 3aTHM Ce CMambyjy JI0 OKTOOpa, a 3aTHM TIOHOBO
noeehaBajy 1mo janyapa. OBaj CeKyHIapHH MakCUMyM ojpelyje WHAMBHIYyadH3alljy MEAMTECPAHCKOT THUIIA
pexuMa najaBuHa Ha jyrozamnany Pymynuje (Jucecky, 1952).

Mana 2: Koauuurne nadasuna 3a jawyap

Y paBHHYApCKOM MOAPYYjY Y jYHY KOJIMYMHE MaJIaBHHA CMamyjy ce ucron 75 MM kox XKomOosba, anu
mpenaze 100 MM y OpIcKoM monpy4jy ¥ JocTixKy mpeko 150 MM y mmannHama, kox CeMeHuKa.
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I'eHepanHo, HajMame KOJIMYMHE MajJaBUHA je y jaHyapy U ¢eOpyapy u Bapupajy usmehy 30-40 mm y
paBHU4apckoM monpy4jy (moapydje Canukonay Mape-YKom0osb), Mano mpenazehu 50-60 mm Ha Opauma u
nmoctmkyhu 65 mm Ha Cemennky. OBo HHje cTporo npasuio. Y ampuiay 2007. Ouio je Beoma CyIIHO, OO je
CTaHWIIA HAa KOjUMa HUje Majiaia Kullla HU jefaH jurap: bama Xepkynane 0,8 i1/ M2, Canukonay Mape 0,2 1/
M2, Apan 0,0 n1/m2.

Cesoncke Konuuume nadasuna

Jleto je TaBHa ce30Ha 1O KOJIMYWHH NanaBruHa. KonndmHae Boze Koje majajy y paBHUIapcKoM NOAPYYjy
Bapupajy usmely 130 mm xox Canukonay Mape, 215 mm kox Jlyroka u 243 MM kox bokie. YV Opackum
npeaeanMa KoJMuuHe Beoma GinyKTynpajy, y bopnosu goctixy 320 MM. Y MIaHWHCKUM HpeAenrMa KOJTHIHHE
npenase 400 mm. TokoMm JieTme ce3oHe npeosial)yjy mbyckopu. OHu Takohe MOy UMaTu OyjUUHH KapakTep U
Mory outu npahenu rpagom. Kao nponenar, netu naga y npoceky 30 npoleHara roqUIIbe KOJIMYMHE aJaBUHA
koja poctrxe A0 35% y Canukonay Mape u gak 40% y ninaruHckoM noapy4jy Kynry u CemeHuk.

IIponehe je npyro roguinme 100a 1o KonuyuHH nagasuHa. OBO je 011 MOCEOHOT 3Ha4aja 3a MOJHOIIPUBPE/Y.
Konmmunbe mamaBmna moBehaBajy ce of paBHHYApCKUX TOAPYdYja, Tle Cy YIIaBHOM Mame on 150 mm, mo
Opackux nozapy4ja ca 150-200 MM u rutanuHa, rae npenase 200 mym. Mehy nponehauM Mecenuma HajooraTHjuM
MajiaBiHaMa je rmo4yeTak jyHa.

Wy nposnehHoj ce30HH, 2a HAPOUHTO Yy JETHEM MIEPUOJTY, TAIABUHE HACTA]Y ycie ] aTMOChepcKe KOHBEKITH]e
YHyTap Ba3dyLIHE Mace, alii U PpoHTaIHE aTMOc(hepcke KOHBEKIIHjeE.

VY jeceH cy KOIMYMHE BOJE HELITO Mame Off OHUX Koje maaajy y mposiehe. OHe Mrpajy BaXkHy yIory
3a jecewme ycere. Konmnuune Bone Bapupajy usmehy 110 MM y paBHMuYapckuM mpeaesinMa u mpeko 230 MM y
miannHaMa. TokoM oBe ce3oHe manHe 20-23% romulime KONWYHMHE MMajaBUHA. 3UMU je HajMama KOJTMYWHA
BOJIe Koja najane. [Iperasunase Hemrro Buiie o 110 MM y paBHUYapckoM moapydjy u goctxky 170 mm y KyHTy.
[NagaBuHE cy MeIIOBUTE: KHIIIA, CHET U CYyCHEXHLA.

Mana 3: Konuuune nadasuna y jamyapy meceyy

Hajseha xonouuna nadasuna

3a 0By CTyHjy y3eTe ¢y y 003up najaBuHe 3a0eekeHe 1 Ha METEOPOJIOIIKUM H ITyBUAIHUM CTaHHUIIAMA.
AkyMyJsalyje BeTUKIX KOIWYHHA BOJIE, KOje Ce M3BaHPEAHO T0jaBIbYjy, CydajHe Cy Kako y BpEMEHY Tako U Y
npocropy. OHe craziajy y KaTeropujy KIMMaTCKUX Xa3ap/ia ca HeraTUBHUM €()eKTHMa Ha HajBaXKHH]e CKOHOMCKE
u conyjannae cermente (Kanuuecky u cap., 1993).

HajBuma romumima kolM4MHA MajaBuHa 3a0enexeHa je 1978. romune y n.x. bopnosu- 2178 nurapa.
Maxkcumaiina konuumHa 3a 24 cara usHocwina je 204 n / M2 Ha Kynty-y (17. jyna 1970). 3a paBHUYapCKO
nozapydje Bpeau nomenyt TemumBap ca 76,4 /M2 3a 24 cara (29.05.1972).

Y oBOM pajy aHaTU3UPAHO je HEKOJHMKO CydajeBa ca BEIMKAM KOJIMYMHAMa MaJaBUHa Koje manajy y
KparkoM BpeMmeHy (OyjuuHe nagaBuHe). MiMajy ounrienan AecTpyKTHBHU MOTEHIHjaj, 6e3 003upa Ha moApydja
Ha Koja naaajy. Y aureparypu nocsehenoj osoM npobiemy (Kasaky u cap., 1976; Cranuy, 2005; Makpuaus u
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cap. 1998) HaBo/iM ce HEKOJIMKO cy4ajeBa y KojuMma cy Kullle uMaje Behr HHTCH3UTET, UCTHUyhH J[Ba ciiydaja
y KOjuMa Cy Tpeja3uie BPeAHOCT O 2 MM/ MUH, Il yKyITHa KOJIMYMHA KUIIe HUje MpeMalliia HH y jeJHOM
ox1 oBa JiBa ciy4aja 8,5 1/ M2. Y cB0joj IMYHO] aKTUBHOCTH METEOpOIJIora MPOTHOCTHYApa HAWIIA0 caM Ha
HEKOJIMKO CUTYyalllja ca TOCEOHNM MHTEH3UTETOM U BUCOKMM YKYITHHM HaKylUHaMa, KYJIMUHHPA]yin KAIIIOM
n3 lonena 2010. rogune ca 140 n1/M2 3a 60 MuHyTa (MHTEH3UTET OA 2,3 MM/ MUH).

Mana 4: Cpedra 200uwirea memnepamypa

Ha tepmuuku pexuM y jyrozananHoj PymyHuju yTuue 30HCKa, 3amajHa OMPKyJanyja Ba3AyIIHUX Maca
- Koja je Takohe JOMMHAHTHM THUII LMPKyJaluje Ba3ayllHE Mace -, K0joj ce N0Aajy YTHLIaju APYIHX THUIIOBA
LUpKyJIanyje. [Iponupame xnagHohe onmpehyje ce Ba3mymIHMM afBeKIMjaMa OCTBAapE€HMM Ha IOJAPHO]
LUPKYJIaluju Koja, y 3aBUCHOCTH O]l OpHujeHTanuje noxumnce Ha HuBoy o 500 xIla, ¢ jenHe crpane u eBoayLuje
O0apuuHMX jeOUHKH W3 Tia, ¢ Apyre, oxpelyje HMHAMBHAyanu3alujy TPU NOATUNA: MOJIAPHO-IUPEKTHH,
yATpanojapHu U MOJAapHU peBepc. Ymaau XjagHohe oOMYHO Cy Y3pOKOBaHH aJBEeKIMjaMa CKaHAWHABCKUX U
CHOMPCKUX aHTULUKIIOHA, alld U UCTIaHICKe AeTpecuje.

Toruno nponupame naje jyxHa, TPOICKa MUPKYalyja Koja ce, y 3aBUCHOCTH Ol HCTHX T'Ope HaBEICHUX
(akTopa, esM Ha MOMOPCKO-TPOICKY WIM KOHTHHEHTaJIHO-TPOICKy. [Ipomopm Bpyhmx BaszgymHux Mmaca
MIOBE3aHU Cy ca MEIUTEPAHCKUM LUKIOHMMA WK ceBepHOoagpuukuM. DakTtopu pesbeda onakiama yMambyjy
WM TI0jayaBajy MaHU(eCTaljy OBUX OapUUHHX MOJATaKa.

Mana 5: Cpeorwe memnepamype y janyapy meceyy
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Mana 6. Cpeora memnepamypa y jyry meceyy

Bapujanuja npocedHe roguiime TeMIeparype UMa MPHONMKHO jeJHAK W3INIEA HAa CBUM CTaHHUIIAMa.
Awmriuntyna u BpenHOCTH Koje ce cycpehy ce pasnukyjy. Hajpehe BpenHocTH y neTHUM MecelnrMa Hajasze
ce Ha jy>)KHUM CTaHHUIIaMa ca MpocedHuM Temreparypama a0 22° Il y Crapoj Monaasu u bannoky. Hajanxe
MPOCEUHE TEMIIePaType PEruCTPOBAHE Cy, OCUM Y IDIAHWHCKUM CTaHHWIaMa, y MoApyy4jy aenpecuje boszopuh,

rae temreparypa He goctmwke 20crenenu L.

Mana 7: Makcumanna memnepamypa 3a jyi mecey
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Bpoj nana ca cHexxnuM nokpusadeM npesnasu 200 Ha HajBUIIMM rpeOeHUMa INIAHUHA Ha HCTOKY PErHje ’
130-150 y Cemenuky. Y paBHUIIaMa je OBaj IapaMeTap BpJIo HEMpaBUaH U y BpEMEHY U y IPOCTOPY, MOCToje

roauHe kKaga y onpehernm obmactuma HUje 3a0enekeH CII0j CHera.

Mana 10: bpoj oana ca cuexcnum nadagunama
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bpoj nmana ca cHexxHMM TNanaBUHaMa Bapupa usMmely mame on 15 y HM3MHAMa, paBHHIIAMA U MPEKO
60 Ha rulaHuHCKMM rpedenuma. [ToBehamwe HamMopcke BUCHHE ofipel)yje cMameme Temieparypa U 3aTo, Kao

nocnenuia, Opoj 1aHa ca YBPCTUM IaJaBUHaMa Behu je y IUIaHMHCKUM MpeaeuMa ca jyra 1 HCTOKa perHje.

Mana 11: bpoj oana ¢ mpaznum nohuma

MpaszHe HOhM BakaH Cy METEOPOJIOMIKH IMapamerap 300T yTHIlaja Ha IPYIITBO (CTamke HElaroje ce
noBehaBa ako cy TeMmIieparype moBe3aHe ca BETPOM), Kao M Ha MoJsoNpuBpeay 1 Bohapctso. [lokasyjy mopact
ca pacToM HaJMOpPCKE BUCHHE. Y IEeNPECUBHUM IMOAPYYjUMa, TIE CE€ jaBJbajy TEMIIEPATYPHHU PEOKPETH, MOIMYT

nenpecuje bososuhin, 6poj MpasHux Hohu Takohe je Behu.
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Mana 12: Pusux cmeaparsa Henozode epada
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I'pan je heHOMEH KapaKTEepUCTUYAH 3a TOIUIM IIEPHUOA TOMHE, TIOBE3aH Ca TOIUIOTHUM U THMHAMHYIKHM
npolecuMa KOHBEKLUje U XJIagHuM arMochepckuM (ppoHToBrMa. CTora ce jaBjba y BE3H ca APYT'HM I0jaBama
creun(pUIHUM 32 aTMOC(EepCKy HECTaOMITHOCT: OyjUyHE KUILE, EIEKTPUYHA IPAKIHEeHha U TI0jadaBame BETpa ca
mojaBoM oiyja. I'paz je uBpcT Xuapomereop crenuduyan 3a obliake KyMyJIoHUMOA y OOJIMKY YeCTHIIA Jieda
NpeYHHUKa Koju ce yraBHoM Kpehe o 5 1o 50 mm.

[Ipoceuan rogummu Opoj NaHa Tyde rpaja je HU3aK y JAENpecuju U paBHHYAPCKUM MpeaeiuMa, y PacloHy Of
0,6 1o 1 man roauiime. MakcuMaiaH roAuIimbU Opoj JaHa Tyde rpaaa je 2-4 naHa Ha paBHUIAMa U 4-6 naHa
y Opackom nozapyyjy. Ilepuoxn ca najsehom BepoBaTHOhOM cTBapama rpana je usmely mapra u cenremoOpa y
paBHHILIaMa, oIl MapTa A0 OKTOOpa y JOIHMHAMa, oJ MapTa J0 HoBeMOpa y OpJCKOM MOApPYyYjy W Off anpuia JIo
HOBeMOpa Ha IuTaHMHaMa. HajBuie nana Tyde rpajia y jeJHOM Mecelly, Y paBHHYapCKUM H OpIICKUM 00JIacTrMa,
uMa y anpuity, Kajia ce Memajy BasaymHe Mace (Hukura, 2011) u y nuianuHama, y jyHy. MakCUMajIHU MECEUHU
Opoj AaHa Tyue rpaja uMa BpeJHOCTH A0 2 1aHa y PaBHUIM, U 3-4 n1aHa Ha OpauMa.

[IITo ce THue nepuoaa Tyue rpajia, CMalbeHH Cy Y HUCKUM IIPEAeInMa, 1 u3Hoce 3-6 MUHYTa Y paBHULIU
U Tpeko 7 Ha Opauma.

Edextu Tyde rpana Mory OuTH u3y3eTHo mTeTHH. HajBuie je moroheHa obiacT mosponpuBpese, rie
HOJbONIPUBPEIHE KYAType, I0CEOHO MaxyHapKe, BUHOBA J03a MOI'Y OMTH YIpOXKEHe, ajid U y BohapcTBY UMa
mrrete, Oynyhu na cy norohe Bohke. Ha n3noxxeHuM moBpiunHaMa MOTY HacTaTH gpyra omrehema.

MHOIJIABJBE 1V - KIMMATCKHU ®AKTOPHU (Tumuiika xxynanaja)

PasHONMMKOCT IPpUPOAHUX ycIIOBa M TeorpadCKu MOIoXKaj KymnaHnuje oapel)yjy OUTHE omyike KIuMe U
HCHE JIOKaJTHE oceOHocTH. [IpBH ce 1ojaBibyjy Kao pe3y/aTaT OIIITe MUPKYIIAlFje Ba3ayIIHUX Maca pa3InauTor
MOpEKJIa MPEeKo pesbePHUX LeIUHA. Y XJIAAHO] CE30HHU I0jaBJbyjy c€ KOHTHHEHTAIHH MOJIAPHU YTHULAjU KOjH
JI0 HaIlUX KpajeBa JOMUPY KpO3 CHOMPCKU aHTUIMKIOH, HAM3MEHHYHO Ca TOJIAPHUM MOPCKHM Ba3AyIIHUM
MacaMa Koje ofipeljyjy ceBepHOATIaHTCKHM IMKIOHHU. [loBpeMeHo, anu He Oe3 3Hadaja, 1MojaBibyje Ce YTHIIA]
MOPCKHUX Ba3IyLIHHX Maca Ha ATIAHTCKU OKEaH KOjU JOHOCH A30pPCKH aHTUIMKIIOH, aiuu U u3 Cpemno3zeMHOTr
Mopa.

HpoceI{Ha BUIIICTOAUIIbLA TEMIIECpATypa

IIpocTopHu pacnopen npocedne Temneparype y TUMHIIKO] XKyIaHUjU OTKpHUBa IIPeBary BPEAHOCTH
npeko 10 u 11 crenenn y paBHUYapCcKOM OApyYjy, BpeaHocTtu 9-10 crenenu y OpTckoM noapyyjy u 4-5 crenenu
Ha HajBuIIMM BpxoBuMa y [losbanu Pycka. [lpoceune rogumme temneparype (cxonHo Kinuvu Pymynuje 1966
u B. 'mGenea 1972 u 1973) temneparypue Bpennoctu y Temurmsapy cy 10,6 crenenn, y Canukonay Mape 10,8
crenienu U 'y Jlyroxy 10,6 cremeHn.
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Hpoceqﬂe MECE€YHE U ToAMIIILE TEMIIEPpATYpPE HA METEPECOJIOIIKUM CTaHMIaMa y THMHIIIy

Penrn | Metepeonomka | | mlm|v | v | vi|vi|vil x| X | XI|XII|Anual
op.. CTaHUIIA

|, | Bemuiu 1,5 109(55(11,1]166](197]21.4 (21,1 1167[112]53]03 | 10,7
Cemuxutyr

. | Bammox 04 |1,5]55]113[169(200]22.1]216]163]112]50]0,1] 109

3. | Temumsap 11 | 13]58] 111164 0194]212]207 163 ]113]58]1.2] 108

4. | Jyrox 0,9 |11]53]109]159]19.1]20,7(202]158[112]5,7]09] 106

Y 3aBUCHOCTH O]l TMIaBHUX peJbe(PHUX HUBOA, KA0 U HUXOBUX MOCEOHOCTH, MOTY c€ UACHTH(HUKOBATH
CIIOYKCHE IUTaHUHCKE, Op/ICKE U paBHUYAPCKE TOMOKITUME, O] KOjUX cBaka 00yXBaTa IMUPOK CIIEKTap eIEMEHTapHUX
TonokJIuMa. Mory ce clloMeHyTd TOIOKIMMA IUIAHMHCKUX U OpJICKUX BPXOBa, liIyMa (Takoke IUIaHUHA, Opaa
WM PAaBHUIIA), MOTY CE€ CIIOMEHYTH U TOIIOKJIMMATH JIOJIMHE, JTUBAJE, je3epa UT.

Ha ToruiotHe kapakTepuCcTHKeE XJ1aJHE CE30He YTHUE IUPKYIIalija Ba3AyIHUX Maca jyroucToKa, 3anaia
U jyrosamazga, OKEaHCKOT WMJIM MEAWTepaHCKOr mopekiga. Ha ocHOBY omiuTte mo3aanHe OBUX JOMHHAHTHHX

KpETama, 3UMe Cy Ollake HETO y IPyTruM JeI0BUMA 3eMJbE.

IIpoceuyne MUHUMAJIHE MeceYHE U TOAMIIE-€ TEMIIEPAType Ha MeTepeoJIOIIKUM CTAHMIAMA Y
Tumumy (1979 — 2009)

Penrm | Meteoporomnea | - o jm{rv| v | vi|vi|vi| x| X | x| X | Anual

Op. |cranuma

|, | Bemmxu 39 | 26[1.0[54]104135]150(149]11.0|64|16| -2.1 | 59
CeMukiym

2. | Bammok 342101255104 135]149]146]108]64]1.8] -1.9 | 6.0

3. | Temmmsap 36| -22113]58[107]13.8/153]151]113]66]19] -19] 62

4. | Jiyroj 37 22113154101 131]145]141]106]61]1.8] 21| 538

[Ipoceune Temmneparype y jaHyapy cy y paBHU9apcKoM ofpydjy yrmaBHoM u3mely O u -1 cremen 1 (y
XKomboswy -1,5, crenenn L, y TemumBapy -1,2 cremnen LI). [Ipema Opamma npoceuHe Temreparype majaajy Ha
-1,9 ° I y Kapamoswu, a 1a Ha HajBumuM BpxoBuMa mianuHaa [lospana PyckA moctmke -6 © L.

[Mpoceuna Temmneparypa y janyapy

[Ipoceuna jyncka Temmeparypa moBe3aHa je ca pejbe(yHUM cII0jeM, a TOYEeTaK U TPajame 3armaHIX
AHTUIUKIIOHATTHUX aKTUBHOCTH YMHHU JIa TOTIIIA CE30HA YECTO 3all04HILE Y Majy U Tpaje 1o centeMOpa. M3oTepma
on 21 crenen OnMcKo paTH rpaHuIly n3Mel)y Opia u paBHUILE.
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IIpocedHe BpeIHOCTH MaKCMMAJIHe MeCeYHe M FOUII-e TeMIlepaType Ha MeTepeoJIOIKHM CTAHHIIaAMa Y
Tumumy (1979 —2009)

Pemmm | Merepeonomia ||y |y | py |y | v | vin [ vin | X | X | Xt | xi| Anual

op. CTaHUIIA

1. Bemuain 2860124176233 |26.4|285|285|24.0|17.8| 96 | 41| 167
Cemukiymn

2. Banyox 31063]123]173]229]26.0](28.1]282(235[17.8[101]47] 167

3. TemumBap 32063]124(175]23.1]259(283]282(23.7]17.7] 99 [ 45| 167

4. JTyrox 36|64]123]173]228(25.7]28.0]28.0(233]17.7]104]49] 167

[Mpoceune meceuHe Temmeparype cy 12-14 cremeHW y IUIaHMHCKOM MOAPYYjY, OKo 18 cTemeHu Ha
Opauma Jlumose u 1o 21-22 crenena y paBaunu (21,9 ° 1 y Canuxonay Mape, 21,6 ° I y TemumBapy u 21,3 °©
I y JIyroxy.

[Ipoceuna Temmeparypa y jymy

ExkctpemHe Temmeparype (MakcHMMajHe W MHUHUMAIIHE) HIYCTPYjy MOrYhHOCT WHBasWje W Tpajama
XJIQJIHUX WIH, HAIPOTHUB, BPJIO BpyhuX Ba3mymIHUX Maca.

AriconmyTHe MakCHMalHe TeMmeparype 3abenexene cy 2007. rogune y jymy.

www.wetter3.de [EEEEEEs / i
i

Baznyniau nputrcak Ha Ty ¥ reonioTeHijan va 500 hPa w 24.07.2007 h 12 UTC.

Ha cBUM METEOpONIONIKMM CTaHHWIIaMa, OCHM OHHX KOje C€ Hajlase y INIAHWHCKOM TTOPYYjy, BPEAHOCT
je npemarimia 40 crenenu L.

[lomenyta cuTyanuja TmOjaBWIa Ce Ha TI033MHM BHCHHCKOT TpebeHa ca BpJIO BHCOKUM
BpPEOHOCTHMA reomoTeHujana (584 rmaM) amm M HEKMX HWJKUX BpPEAHOCTH IIPH TNPHUTUCKY Tia
ca nmpuOmKaBameM [JIOJMHE ca ceBepo3amazga, MJONPUHOC TOIUIOI  BasayXxa CeBEepHOA(PHUKOT
mopekia  kKoju  onpelyje = peKOpAHO  BHUCOKE  TeMIepaType 3a MHOT€  pETHOHE  3eMJbE.
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www.wetter3.de

Temneparypa Ha 2m in 24.07.2007 h 12 UTC.

ATiconyTHe MUHUMAITHE TeMIlepaType 3abelnexxeHe cy 3a BehnHy CTaHUuIa y jaHyapy U JOCTHIJIC
cy BpeaHoctu 10 -35 ° 1 24. janyapa 1963. y Temumapy. OBa pekopHa BpEIHOCT jeCTe MOCIICANIIA PUCYCTRA
arMoc(epckor MakcCuMyMa KOju ce MpoTeske off bpuranckux octpsa g0 LlpHOr mMopa, MakcuMyMa KOju je
OJIpENIMO CEBEpHY, MOJApHY IUPKYIAIH]y, HITO je JOBEIO IO PETHCTpaIlfje N3y3eTHO HUCKHUX TEMIIepaTypa y

Hohwu 23./24. janyapa , y oBoM ey Espore.

www.wetter3.de

1 -
Baznymau nputncak Ha Ty ¥ reonoteHuujan Ha 500 hPa w 24.01. 1963 h 00 UTC.

['eonoTeHuMjanHu CIMB Ha BHCOKO] HaJMOPCKO] BUCHHH, OKPYXEH BHCOKHM BPEIHOCTHMA KOj€ CY
TpeJIcTaBJbalie CTBapHA MoNpyYja OpaHHWKa, OMOTyhHO je aKkyMyJaIlijy BeoMma XJIaJHOT Bas[AyXa Y 3aIlagHOM
neny Pycuje, Ykpajune u Pymynuje.

bR LS

s

Pl by i L L Ml LB

www.wetter3.de

Temneparypa Ha 850 hPa natryma 24.01.1963 h 00 UTC.

201



MuHrMaHa TeMIeparypa y janyapy

Hajamwxke Temneparype y jyny ciyctuiie cy ce Ha 5 crenenn y Yenany (1943, Apaenean B, 3aBojany
U, 1979).

Ehow s

EEEEEEEES

MakcumarnHa TeMIeprypa y jyny

[IpBu KaHuM ca MPOCEYHOM JHEBHOM TEMIIEpaTypoM ca BpenHocTuMma BehuM mwin jegHakum O cTerneHu
L[ o6uuHO ce Genexe y mpBoj Aekanu (edpyapa Ha jyrozamany Hamler perioHa. Y OCTaTINM Jely pPaBHUIIC
BPEIHOCTH Ce I0jaBibyjy y Apyroj nekaau ¢eOpyapa, win yak ¥ kKacHuje. Ilocneamu maH ca MpoCeYHUM
JTHEBHUM TeMmrepatypama Behum wnm jeanakum 0 crerenu 1 jaBiba ce y mocnenmoj nekaau neremOpa y
HHU3MHAMa ¥ HUCKMM Opnuma, y Apyroj Aekaau Ha Opanma Jlunosa u Cypayk, a y IulaHMHaMa, 4ak v y TpBOj
JIeKa Il HoOBeMOpa.

deHoMeH Mpasa, yciel jyrosamaaHe, MEIUTepaHCKe IUPKyJalije Ba3dAyxa, jaBjba Ce KacHHUje Yy
nopehemy ca nqpyrum obmactiMa y Pymynuju. V 3anagnom fenu TUMHIIKE KyTaHH]je, TIPBU JIaH Mpas3a jaBiba
ce KpajeM OKTOOpa, a HEIITO PaHHje Ha UCTOKY.

Tepmuuke kapaktepucTuke mposichHe ce3oHe cy om moceOHE BaKHOCTH jep arMOc(hepCKH yCIIOBU
IpPECyIHO YTHUYY Ha CTame BEreTalHje jeCelHX yceBa M ModeTak mpojehHe MoJbONpUBpenHe KamIame. Y
MO33/IMHN WHBa3Wja XJAJHOT Bas[qyXa M3 CEBEPOMCTOYHHMX MOJpydja KOHTHHEHTA, CIOPAJAUYHO C€ jaBJbajy
temneparype 1o 0 crenenu L. Tako ce moapydja ca paHUM I0jaBJFUBaK-EM H30TepMe -2 cterneHH L] mojasipyjy
y paBHHUYapCKuUM obnacTuMa, ca A0 15 mana panuje y nopehemwy ca nzorepmom of 0 crenenu L. ¥V banary cy
jeceHu Iye, TOIUTHje ¥ ca CTATHUjUM TeMIlepaTypama o H3Bopa.
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ATMOc(epCcKH MPUTHCAK

JlHeBHe Bapujanmje aTMOC(EpPCKOT MPUTHCKA 3aBHCE OJ] Teorpadcke MHUPHHE, HAIMOPCKE BUCUHE U
NpUpPOJIE aKTUBHE MOBPIIUHE. Y MEpUOANMA JIETIOT BpeMeHa IPUTHCaK Ma JiBa HajBuina HuBoa y 10 caru u 22
cara ¥ JiBa HajHIKa Ha 4 1 16 catu. [ofuiima Bapyjaiirja yriiaBHOM MOKa3yje MaKCHMAaJIHE BPEAHOCTH ITOCEOHO
3UMU U MHUHUMAJIHE BPEJHOCTH JieTd. DaKkTOpH KOjU YyTHUY Ha TOJUIIEE IPOMEHE CY: CyKIeCHja TOAUIIBUX
no0a, reorpadcka IMPHHA, HAAMOPCKA BUCHHA, IPUPOJA 3eMIbIUHE IIOBPILIHE.

3a MeTeopoIonIKke CTaHUIlEe Ha jyro3ananay PymyHuje, HajBUIIE BPEAHOCTH BUIIETOAUIIHET MECETHOT
poceka Oenexe ce y janyapy, peTko y nenemopy. Hajarke BpemHocTr ce o0maHO Oenexe y armpuiry. ATICOTyTHE
MaKCHMallHe BPEIHOCTH CY TIOBE3aHEe Ca aKTUBHOIINY NCTOYHOEBPOIICKOT aHTHIMKIIOHA U ripenase 1040 M6 (Ha
npumep 08.02.2005). Hajamxe BpequocTy, ucmog 945 MO, yriiaBHOM Cy MOBE3aHE ca IPUCYCTBOM 3aTBOPEHUX
jesrapa HeKHX LUKIJIOHA, ITOIMYT MEAUTEPAHCKOT MJIH UCIIAH/ICKOT.

Tpajame cjaja Cynna

OBaj MHAMKATOP MPECTaBJba BpEMEHCKH HHTEpBaJ TOKOM JaHa kaja je CyHie cujaino Ha HeOy. CacToju
ce y onpehuBamy Opoja catu TokoM kojux je CyHIle OCBETJhaBajI0 METCOPOJIONIKY IUIAT(OPMY U OKOJIHHY U
3aBHCH 0] HeOYI03e, reorpadcke MUpruHe, TONUIIBAX 100a 1 HAAMOPCKE BIUCHHE.

Togummsu npocek je oko 2000-2100 caTu, a TOTUINEKBA MaKCUMyM MOXKE Jla OCTUTHE mpeko 2500
caru kao 2000. roqune y TemuiBapy. Hajpeha npoceuna BpeqHOCT OeliekH ce y jyiIy WK aBr'yCTY, a HajHUXKa
y neuemMOpy, pehe y janyapy. Bpoj cartu ca HajBHIlle CYHYEBOI cjaja cy 3abenexeHu cy jyay 1963. rogune y
TemumBapy: 290 carm.

Ka ucroky, y IuiaHHHCKOM MOAPYYjyY, 3paqHi PEXNM je YMEpeH, ca PeIaTHBHO MAJIUM pa3jinkama of
cesepa J1o jyra. [Ipoceune BpemHOCTH AUPEKTHOT CyHYEBOT 3pauera cy m3mehy 0,7 u 1,1 xan / umn / MuH, a
mudy3Ho 3paderme nMa npocedne BpeaHoctu o 0,02 mo 0,4 man / mmm / muH. Hajsehu Opoj catu y kojuma
CyHue cuja pacniopeleH je y Toruioj ce3oHH (jyn-cenrembap) ca mpeko 700 catu Ha nepudepuju MacuBa U OKO
500 caru Ha noxpyyjy [lanem-Pycka.

AtMocdepcka 001a9HOCT

OBaj METEOpOJIOMIKKA MapaMeTap 3aBHCH O]l OMIITET aTMOcC(epcke MUPKYIaluje, Of CIeHUPUIHOCTH
aKTHBHE TIOBPIIMHE, KOHBEKIIH]E.

Bumeronuimsa npocedna BpeTHOCT je 0KO 5,6 1 5,9 neceTnHa, a MaKCMMallHa MarjIOBUTOCT je 3a0eexeHa
Ha CBHM CTaHHMIaMa y JeleMOpy ca BpeTHOCTHMA Mpeko 7 neceTrHa. HajHuka MarioBUTOCT je 3a0enexeHa y
aBTyCTy ¥ H3HOCH OKO 4 JIeCETHHE.

Ha nHeBHy Bapumjanjy MamIOBUTOCTH YTHYy TOAMINKA 100a. 3MMH, HApOYMTO IIOYETKOM JaHa,
npeosial)yjy cimojesutn oOmaru. Jletn cy 300r KOHBEKIMje YecTH OONary KyMYIOHHMOa M pa3HU OOIUIN
Kymynyca. 3a 24 cara Oenexke ce J1Ba MAKCHMyMa MaIllIOBUTOCTH, jeflaH y PaHUM jyTapHmUM caTuMa U APYTH
TIOTIO/THE.

VY mnaHWHCKOM TOAPYY]jy, ca moBehameM BHCHHE pesbeda, MaKCHMalHa MArllOBUTOCT C€ IoMepa U3
3UMCKHX Mecel y rpoiehne, moceOHo npema BHCOKOM mozpydjy Macusa [lossana Pycka. OBie ce MuHNMaiHe
BPEIHOCTH MAaTJIOBUTOCTH I10jaBJbY]y Yy jyAy-CENTeMODY.

Pe:xxum BeTpa

®daxkropu koju oxapel)yjy ¢pexBeHuHjy M Op3uHY BeTpa IMOBE3aHHM Cy Ca OIIITOM IUPKYIALHjOM
armocdepe, K0joj ce 101ajy U yTHUIlaju JOKAJTHE [IUPKYJIaluje.

Bennunna GapuuHUX U TEPMUYKHX CTETICHU MMOBE3aHH ca (hopMalldjama 1moJjba MPUTHCKA, KOHBEKIIU]OM,
yTU4y Ha Op3uHY BeTpa. Y HalleM PEerHoHy oIl MHTepeca mnpeosial)yjy 3amagHu BETPOBH, ca MOCeOHOCTUMA
onpeheHuM rope HaBeneHUM (akTopuMa. ATMOcdepcka THIIMHA UMa 3HadajaH yaeo, Y MPOICHTUMA KOjU Ce
kpehy uszmely 21,5% y mecty Cannkonay Mape. JIOMHHaHTHY MIPaBIU c€ Pa3JIUKY]y.

KommoneHnTe 3amaHor u ceBepHOT mpaBma 3adenexene cy y Temumsapy (12,5% C3, 9% B, Canuxonay
Mape 10,2% B, 9,7%).
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Pyxa BetpoBa y TemumBapy u Jlyroxy

ATtMocdepcke MUpHE CHTyalllje Cy PeJIaTHBHO YeCTe Y HCTOYHOM IUIAHHHCKOM TOIpPYYjy. Y4ecTaaocT
CMUpHBama ofpehyje ce TepMHYKMM WHBEp3HWjaMa, Koje ce y mpoiehe cMmamyjy mojadaBameM IHKIOHAITHE
aKTUBHOCTH.

Armocdepcke nagaBuHe

ATMocdepcke MajlaBuHe ce OZHOCE Ha CBE NPOU3BOZAE KOjU IPOM3MIIa3e U3 Ipolieca KOHACH3aluje U
KpUCTallM3alldje BOJeHe mape y arMocdepH, Koju majaajy w3 olaka W JTOCTeBajy Ha MOBPIIMHY TIa MO
pa3IMYUTHM OOIHIIMA arperarje.

I'ene3a magaBuHA MOBE3aHa je ca HU30M (PU3MYKKX Mpolieca, IoUEB Of Mpolieca clapaBama, IopacTa

Y KOHZICH3allyje Tapa Ha je3rprMa KOHIeH3aluje, aja Kaljbuia 1 BUXOBOI PacTa Kpo3 HEKOIMKO MEXaHU3aMa.
DU3NYKO CTame MaJaBUHA 3aBUCH O PHU3HKE aTMOCc(epe U BEHUX 3aKOHA.

300r IUKJIOHAJIHE aKTUBHOCTH U BIAKHHUX Ba3AyIIHUX HHBa3Mja ca 3amaja, jyrosanajia 1 ceBeposanaja,

KHIIIe Cy OoraTHje HeTro y APYTUM JEIOBUMA 3EMJBE.
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Tonumme nagaBuHe

Pesbedrn 00aMLIM, HAIMOPCKOM BHCHMHOM, oapelyjy mopacT KOJIM4YMHE MaJaBHHA O] PaBHHUIE Ka
wianuHaMa. [Ipoceune rogumme nagaBuHe Oesiexke HajHIKE BPEIHOCTH y 3amafHoM neny banarcke Husmje,
ucnon 550 mM. Ha uctoky u jyry Bpenuoctu ce 6naro nosehasajy, noctmxyhu og 541 mm y Canukonay Mape 1o
691 MM y JIyroxy. [Ipocedna BpenHOCT MajaBuHa y paBHUALM pacTe ca 520 MM Ha 3anaay no ckopo 700 MM Ha
nctoky. Ha Oprckom monpydjy KoJuuuHE MafaBHHa Ha IIyBUOMETPHjCKUM CTaHHIaMa M Ha METEOPOJIOLIKUM
cranunama ocumnupajy usmehy 600 u vemro Bume ox 700 mm (734 xon daber). Y mnaHMHCKOM MOApPYYjY
xoinumHe ce nosehasajy u noctuxy npexo 1000 Mm.

[lagaBuHe y janyapy

[IpoceuHe MeceuHe naJjaBUHE CE CMalbyjy O MOYETKa FOAUHE JI0 MapTa, a 3aTHM [ocTeneHo nosehasajy
JI0 jyHa, Kaja ce Oesie)kn MakCUMallHa KOJIMYKHA MaJaBuHa; 3aTUM CE CMamyjy 0 OKTOOpa, a 3aTHM IIOHOBO
nosehasajy 10 janyapa. OBaj CeKyHAapHH MaKCUMyM ofpelyje MHAMBHIYAIN3alljy MEAUTEPAHCKOT PEKUMa
najaBuHa Ha jyro3anany Pymynuje (duceciy, 1952).

VY paBHHYApCKOM MOAPYYjY y jYHY KOJUUYMHE MaJaBUHA ce€ cMamyjy ucnox 75 mm y XKomOosby, anu
npenaze 100 MM y OpacKOM HOAPYY)jY U AOCTHXKY Ipeko 120 MM y IilaHMHAMa.

I'enepanno, HajMame KOIMYMHE [1aJaBUHA HMaMo Y janyapy u ¢edpyapy u Bapupajy usmely 30-40 mm
y paBHUYapcKoM monpy4jy (monpydje Canukonay Mape-XKombosb), mano npenazehu 50-60 mm Ha Opauma u
noctmkyhu 60 MM y tutannHama. OBo Huje ctporo npasuio. Y anpuity 2007. roguHe 010 je BeoMa CyBo, ca

CTaHMIIaMa Ha KOjuMa Hyje najana kuma Hu autpa: Canuxonay Mape 0,2 1/m2,.
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[lagaBune y jymy

Jleto je miaBHa ce30Ha MO KOJMYMHM NagaBuHa. KomumunHe BoAe Koje maaajy y paBHHYAPCKOM
noapyyjy Bapupajy usmehy 130 mm y Canukonay Mape u 215 mm y Jlyroxy. Y Opackum npenenima KOJTHYHHE
JocTa OCLWIINpajy. Y MIIAaHUHCKUM npefenuma koaundune npenase 400 mm. Tokom netwe ce3one npeosnalyjy
wbyckoBu. OHM Takohe Mory umaru OyjuuHHM KapakTtep U Mory Outu npahenu rpagom. Kao mpouenar, netu
nazay npocexy 30 nmpoleHara roguilbe KOJIMIMHE NalaBUHa Koja gocTike 10 35% y Canukonay Mape (cimka
3.21), na yax u 40% y IaHUHCKOM MOIPYY]y.

[Iponehe je apyro ropumme 106a Mo KOIMYMHY NagaBuHa. OBO je 0] TOCeOHOT 3Ha4aja 3a MOJbONPUBPENY.
Konnunne nanaBuna nosehasajy ce o paBHUYapCKUX MOAPYYja, e ¢y yraBHoM ucnon 150 M, 1o 6packux
nozapyyja ca 150-170 MM u mranuna, rae npenase 200 mm. Mehy nponehaum Mecerma GoratijuM nagaBruHama
crajajy Maj cy ImodyeTak jyHa.

W y nponehnoj ce30HM W HApOUMTO JIETH, NAJaBUHE HACTajy ycied aTMoc(epcke KOHBEKIMje YHyTap
Ba3AyIllIHE Mace, aJii 1 (pOHTATIHE aTMOC(EepCKe KOHBEKIIH]E.

VY jeceH cy KONMYMHE BOJE HEIUTO Mame Ol OHUX Koje maaajy y mposehe. OHU HIpajy BakHY YIOTy y
jeceHckuM yceBuma. Konnunne Boge Bapupajy uzmely 110 MM y paBHHUapcKuM npeaenuMa U npeko 230 MM
y nanuHama. TokoMm oBe ce3oHe naane 20-23% roauinime KOTMYMHE NaaBuHa. 3UMHU Cy KOJMYMHE BOJE KOje
nanHy HajMame. [Ipoctupy ce Hemto Bumte ox 110 MM y paBHHYapCKOM MOAPYY]Y, @ y IJIaHWHaMa JOCTHKY 150
MM. [TagaBuHe cy MEIIOBUTE: KUINIA, CHET U CyCHEXHIIA.

Primavara Primavara
larna 19,7 241 larna 19,9 25,2
Toamna 22,1? \/
Toamna 32,8

Vara 34,1 Vara 32,8

Pacnonena nagasuna (%) mo cezonama y Cannkonay Mape u bannok.

Primavara Primavara
larna 20,9 254

Toamna 22,3v. Toamna ZZ'V.

Vara 30,4 Vara 31,6

larna 20,8

Pacnionena nanaBuna (%) no cesonama y TemumiBapy u JIyroxy.

VY miaHMHCKOM TOZIPY4jy HajBHUIIIE MajJaBUHA MMaja JeTH (34 IpolieHTa rONUIIBET YKYITHOT Opoja).
Vneo y ocranum ce3oHama je 26 npoiieHara y nposehe, 20,7 nporienara 3umu u 18,5 nporieHara y jeceH.
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Cyma

HHcTanupa ce kao eHOMEH aKo je TOKOM 14 y3acTONMHUX JaHa y XJ1aIHOj Ce30HHU U HajMame 10 y3acTomHuX
JlaHa y TOTIOj CE30HM OWJIIO MaJaBHHA Koje cy n3Hocwiie HajBuie 10,1 mm. DeHoMeH cylre MoXe ce JOTOIUTH
y OmIIo Koje rofummke 10oa.

[TocToju Benuka HemepruOaUYHA BapHjaOMIIHOCT CYIIIE U CYIIEe Ka0 YUeCTalIOCT, Tpajarhbe W WHTEH3UTET.
[Ipema craBy kora je u3Heo ayrop borgan (1980) 6uo je 22 nepuona cyme y 3anagHoj HU3HjU. Y peJaTHUBHO
ManoMm Opojy cymia y nopehemwy ca JpyruM perioHuMa 3eMJbe, BaXKHY YJIOTY Ma Mojoxaj banarta y oqHocy Ha
IVIaBHE Ba3IylLIHE Mace Koje yruay Ha Pymynujy. [Ipumep cyme 3abenexen je y nponehe 2007. ronune kazaa ce
Ha HEKOJIMKO METEOPOJIOMIKUX CTaHUIA IPUKYIIWIIE, Y allpuily, KOJTMYUHE Mame o | 11/ KBaapaTHUX MeTapa. Y
HOBHje BpeMe 3a0enexeHe cy enusoe cyuie y npoiehe 2020. ronune, kao u 'y jeced 2018. roqune.

Bbpoj mana ca cHe:xHUM TaaBUHAMA

CHexHe naiaBrHe ¢y (eHOMEH crienrdraaH 3a XJIaIHy TOIUIIY CE30HY. Y BHCOKOTOPCKOM MONIPYY]Y,
MajjaBuHE y OOJMKY CHEra MOTy c€ y MpoJja3y JOTOIUTH y OWio Koje romuinme qo0a. CHexxHe MaaBuHE Cy
3a0eJe)keHe YIIIABHOM Y UCTOYHHUM IUIAaHWHCKUM npenennma. ColnaHe CHEKHE MaJaBuHEe c€ OOMYHO jaBJbajy
n3Mel)y okroOpa u ampuia, ajld HajBUIIE CHEKHUX AaHa nMma usMmely menemoOpa u ¢ebpyapa. bpoj cHexxHux
naHa je mamu ox 25 y Jlyroxy, 9 y Uenejy u mpeko 45 na macuy Ilossana Pycka. [Ipoceuan meceunn 6poj
CHEKHHX JaHa je npeko 10 y miIaHnHCKOM MoAPYYjy U OKO 6 y paBHHIIaMa. Ha BehnHu MeTeoponomkrx cTaHumna
MpoceyaH AaTyM NPBUX CHEKHUX MalaBUHA je y Tpehoj Aekaau HoBeMOpa, 0CHM KO INTAHMHCKUX CTaHHULA Kaaa
ce 1mojasa jaBsba Opike. [IpoceuHn natym mocienme CHEXKHE MaJaBUHEe je Ha paBHUYAPCKOM MOAPYYjy Y MPBOj
MOJIOBUHY MapTa, a MOCIeIHh0j JeKaau HCTOT Mecela, 3a OpCKo moapyyje.

Bpoj nana ca cHe:XHUM OKpUBaYEM
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[IpoceuHo roauIme Tpajamke WHTEPBaa CHEXKHOT NOKpHBada je 73 maHa y paBHuiiama, 90-100 nana
y 6pauma u Butre ox 200, y mnanumHama. [Ipocedan Opoj maHa ca CHEroM IMOKPHBEHHM TIIOM PETKO Tpenazu 30
JlaHa y paBHUYIApCKOM TIOAPYY]Y, aiu He naga ucrox 19. Ha 6pauma ce kpehe uzmel)y 23 u 70.

IIpoceuna nebsprHA CHEXXHOT TIOKPUBAYa j€ Y paBHUIM Mamba o1 2 1M, y OpickoM noapyy4jy uzmely 1,5
u 3,7 1M, a y TJIAaHWHCKOM TIOAPYYjy 27 1M.

VY paBHHYAapCKHUM IpeiesIuMa IMPOCeYaH JaTyM IPBOT CHEXXHOT TIOKpUBava OeJIekH ce Y IPYyroj AeKaan
nenemoOpa. Y OpICKUM ITpe/ieiiMa Ha HCTOKY, IPOCeUYaH JJaTyM ce moMepa 3a IpBY MOJOBUHY JIelleMOpa Wiln 4aK
Tpehy Henesby HOBeMOpa. Y miaHWHaMa NPBU CHEXXHU JIaH MOXKe OMTH y Ipyroj WM MPBOj HeJeJbU HOBEMOpa.

[Ipoceunn maTym mocieqmer CHEKHOT MOKpHBaya je y paBHULM y Tpehoj nexanu ¢edpyapa, n3yses
Jlyroxa, e je mocnenmsu cHexkHu nad 1. mapra (Cranay 2005). Ha 6packoM nmoapy4jy mpocedaH 1aTyM jecTe
nociuenma Aekana hedpyapa UM 4ak MpBa MOJIOBHHA MapTa.

VY nnanvHama je oBaj JaTyM O Apyre Helesbe MapTa A0 JIpyre AeKaje anpuia.
[Tonenuiia je koMIakTHa, IIaTKa, YIIIABHOM MPO3HMPHA, M0jaBJbyje Ce Kao Haciara Jiena, Koja HacTaje
CMp3aBamkeM KallJbUIa KUIIE WM Ha TpeIMETHMA OPOLICHUM KHIIOM, YWja MOBPIIMHA MMa OJIaro HeraTWBHY

TEeMIEpaTypy.

Bpoj nana ca monemuiiom

T'enepairHo, TO je METEOPOIIOMIKY PEHOMEH KOjH JJOHOCH ITpodIIeMe 3a HopMaIaH pajay 00JI1acTH IPyMCKOT
caoOpahaja, anm u 3a IPEHOC KOjH C€ OBHja KPO3 pa3IM4NTe BPCTE Ba3AyIIHUX NMpoBoAHMKA. [Ipoceuan 6poj
JlaHa ca MOJICTUIIOM je TIPOMEHJBHB U Kpehie ce o 1,5 JaHa Ha METeOpPOJIOIIKMM CTaHHIAMa Y PaBHHYAPCKOM
NOAPYYjy 10 7 JaHa y TOOWHHU Y TUIAHMHCKUM INpefenuma. PenatuBHO Benuku Opoj 1aHa ca mojaeuioM Takohe
ce Oenexu y nonuHama. Behuna cnyuajeBa Oenexu ce 3uMu, y jaHyapy.

CrnyuajeBu TpOjaBJbeHH y Majy WIM aBryCcTy IOBE3aHH CY HMCK/BYYHMBO Ca IPUCYCTBOM OBOT
METEOPOJIONIKOT JEHOMEHA Ha CTAaHWIIAMa y TUTAHUHCKOM TIOJIPYY]y.

Onyje kapakTepwilly W3HEHAJHE BapHjaldje cMepa W Op3WHE BETpa TOKOM KPAaTKMX BPEMEHCKHX
nepuoaa, ca Op3uM NopacToM arMoc(epcKor MPUTUCKA U PETIaTUBHE BIAXKHOCTH, HAJIUM I1aJI0M TEMIIEpaType
Ba3ayxa, 4ecto npaheHMM OOMJIHMM KHIIaMa W ONyjHHM TojaBama. OKOHYamE OBAKBHX I10jaBa je jeAHAKO
HarJo, cMamemke Op3uHe BeTpa ce JelaBa y KpaTKoM BPEMEHCKOM TIepHOLy M BHIIE HUje palieHo MPOMEHOM
cmepa. Oiyja ce 0OMYHO jaBJba Y TOIUIOj CE30HM TOJMHE Y KOHTAKTy JBE Ba3IyIlHE Mace, jeIHe XJalHe,
0OMYHO TONIAPHOT TIOpEKJIa, W jeqHE TOIUIe, MEAWTEepaHcke Wi Tporcke. Onyje ce MOTy jaBUTH W yHyTap
Ba3AyIIHUX Maca, a MOCICIUIA j¢é KOHBEKTUBHO KPETamhe MPeMa rope TeHepUCaHOT aTMOC(HEPCKUM YCIIOHUMA

1 aTMOC(EPCKOM BIIKHOIINY.
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Mana pu3suka 1mojase ojyja

Hajsehu 6poj 3abenexen je y barnnoky ca 197 cmydajeBa, ca yuecranomihy ox 6,4 cirydajeBa TOTUIIHE.
YV IIaHUHCKOM TIOZIPY4jy ClTydajeBa je Majio. Mecell ca HajBHIIE CITydajeBa OIyja je Mecelr jyi.

Toguaa 1994 je romwHa ca HajBuIIe oiyja, 3a0mbexmino je 46 ciydajeBa, a caujenn 1998 ca 37
cinyuajeBa. Behuna ciydajeBa ce nmemraBa y TOIUIOM MEpHOAY TonuwHe M3Mely Maja W aBrycra, a HajMame y
Janyapy u debpyapy.

JlHeBHa eBoIyIIHja OBE M0jaBe MMO3HAje MAKCHMYM Y BpeMEeHCKOM mHTepBany 13-19, a MuauMyM Hohy,
m3mehy 1 u 7.

VY banary cy moMuHaHTHH TpaBIu BeTpa TokoM onyja J3, 3, HB. Illto ce tuue Tpajama, kpehe ce y
PacnoHy o1 HEKOIMKO MUuHyTa 110 30-40 MUHYTa, BPJIO peTKO npeko 60 MUHYTA.

deHOMEH TMOBE3aH ca jakoM KOHBEKIHjOM U MOCEOHO HAHONIICHEM INTEeTe MOJHOMPHUBPEAH, Tpax je
yemhu y TOmioj ce30HU. JaBipa ce kKao (peHOMEH IoBe3aH ca (DPOHTOBMMA WM JUHAMUYKOM KOHBEKITH]OM.
3a meroBy mojaBy Ba)KHO j€ 3HATH HU3 (PaKTOpa MOBE3aHWX Ca Mpe- W MOCT-PPOHTAITHUM TpaJrjeHTHMAa
TEeMIepaType M MPUTHCKA, alli W TOTeHIHjaTHUM MapaMeTpuMa Koju mokpehy konBekuwmjy. CHara pacrtyhe
CTpyje y KOHBEKTHBHMM henrjaMa Wrpa BaKHY YJIOTY y OpOjHHM MpOIeCMMa MOBE3aHHM Ca HACTajameM U
pactoMm onyjHEX Ty4a. Bucuna nzotepmu ox 0 crenenn u -20 cTeneHu je Takohe BakHa yIora.

ITocToju Bpio Bemnmka npocTopHa AudepeHInjalija JIokalwje oBor peHoMeHa. buio je MHOTO cirydajeBa
KaJa, Ha [IPUMep, METEOPOJIOIIKE CTaHHLIE HUCY IIpHjaBuiIe (PEHOMEH, ajy Cy CBEIOLHM M3 IpalioBa KOjUMa Cy
CTaHWIIE TIPHUIIAJaNIe ONMCAH Ta] (heHOMEH.
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Makcumainan Opoj JaHa ca rpajioM je y TOTUIOj C€30HU TONWHE, Y jYIIy, HaKOH dYera cienu mposnchaa
Ce30Ha, KaJ JI0JIa3u JI0 IIpOMEHe Ba3ayIIHAX Maca, a Mecell ca HajpehoM Mpeaucio3uITHjOM je aIprl.

Tpajame mmojaBe Baprpa 0J] HEKOJIUKO JIECETHHA CEKYH]TU IO HEKOJIHMKO JIeCeTHHA MUHYTA Y TNIaHWHAMA.
Benuunna 3pHa Bapupa ox 2-3 mm g0 50 mm (Temumsap, jyn 1999). 3a 31 roguny 6mio jeperucrtpoBaHo 938
cllydajeBa Tyderpajia Ha CTaHWIaMa Ha jyro3anany 3eMJbe ca IMPOCceYHO 62,6 cllydaja TOTUIIbE.

Tono-kIMMAaTCKO perHoHUpambe

Pesbed onpehyje BUCHHCKH pacniopes] METEOPOJIOIIKHX eIeMeHaTa Koju oapel)yjy e1eMeHTapHe TUIIOBE
toroknuma. CaB pesbed 10BOIM A0 MOjayaBarma HEKUX METCOPOJIOLIKMX €JIEMEeHaTa Wi 10 TOCTOjamba HEKUX
CKJIOHHMIIHHX MOJpYja.

Y 3aBHCHOCTH O OHOTA IITO j€ MPEACTaB/HEHO Y OBOM IOMIIABJbY, MOTY CE€ Pa3IMKOBATHU:

Tonoxnuma pasnuya ca nBa nopojena:

Tonoknuma Huckux pagnuya, ca BUCOKUM TOIUIIBLUM IPOCEYHUM Temreparypama o 10,6 crernenu
Il u ca magaBuHama koje peTko mpenaze 600 MM, ajau ce yMamyjy U ucrnon 550 MM TOIuIIbe, YITIaBHOM CE
npekJiana ca HUCKMM pPaBHUIAMa, Ha 3alaJIHOM W LeHTpaHOM Jeny banara, y paBHui THMHIIA, paBHUIN
Mypema. 3uMme cy yIIaBHOM Orare ca MpPOCEYHHUM jaHyapCKUM Temrieparypama y pacmony ox -1,8 mo -0,4
crenienu 11, ca mpoceunum O6pojem Mpazaux gana m3mehy 95 u 105. Hajpehu Opoj mana ca mymama Oerexen ce
y HU3HjCKOM moapy4jy. Temmeparypa jyna je 20,7-22 crenena L. OBne ce Genmexu HajBehun Opoj 0JIyjHUX IaHa.

Tonoknuma eucopasenu (pasHuna Buare, paBHuma ['aTaje) moBe3yje CHIBO-CTENly W IIyMy W HWMa
mpocevHe rofuimke Temneparype of 10-11crenenn 1 n pexnm nangaBuHa koju Bapupa uzmely 500 MM 1 ipexo
650 MM Ha moaupy paBHUIIE ca mIaHWHOM. [IpoceuHe Temmeparype y janyapy Bapupajy usmely 0 u -1 crenen
I u jyna uamehy 18.5 u 20.2 crenena L.

bpocka monoknauma (bppa Jlunose, Ilorannmma) ognukyje ce OnaruM 3uMama W TOIUTMM U TYTHM
netuMma. TepMHUKe MHBEp3Hje C€ jaBiba)y y IENpecHMBHMM Moapydjuma. IIpoceune meceyHe Temmeparype
ocumnupajy u3mehy 9,3 u 10,1 crenenn L, a atmocdepcke nagaBune Bapupajy usmely 700 mm u 800 Mm.

VY janyapy cy npoceune temneparype oko 0 crenienu L1, a y jyny 20-21 crenes 1. Hajsehu 6poj onyjaux
JlaHa 3a0eJiexeH je y Opauma. Y mojapydjuma JenpecHje TeMneparype HajXaIHujer Mecena cy -2 crenena 11, a
Hajrorujer 19,5 crenenu 1. JleO/puHa CHEXXHOT OKPUBaYa y MPOCEKY U3HOCH JI0 3 1M, a mpoceyaH Opoj 1aHa
C CHETOM MPEKPUBCHHUM TJIOM Moxe Joctuhu 60 naHa.

Tonoknuma HucKux niaHuUKHA, ca peEaTHBHOM BlaxHomhy W BenukoM Marosuromhy, ca
arMochepckuM nmagaBuaama Behum ox 1100 mm, ca mpoceunnm 6pojem o 55 nana ca cHerom u oko 130 mana
ca CHeXKHUM MokpuBadeM. [Ipocedne Temmneparype y janyapy Bapupajy mamehy 4,4 u 5,5 crenenu 1, a y jymy
mmehy 12,8 u 13 crenenn 1.

ITOIUTABJBE V - XUIPOJIOTNJA

I'eorpadckn monOXKaj, €KOHOMCKO-COIMjaJIHM pa3Boj Kao W KIMMArcku (DaKTOpH MPECYTHO Cy
YTUIAJIH Ha Pa3BOj W AUCTPHOYIHMjy XHIPOTEXHUYKOT ypelerma Ha JKyNaHHWjCKOM HHBOY. XHIPOTEXHHYKA
ypehema mpezacTaBibajy CKIIONOBE KOHCTPYKIMja M XHIPOTEXHWYKHX, MHAYCTPHJCKUX MAaIllMHA, eJIeMeHaTa
ayTOMaTH3alyje W JAPYruX BPCTa MHCTANAIMja HEONXOAHUX 3a e(pUKAaCHO KopHIIheme BOIHOT pecypca Kako
Ou ce 3a10BOJbUIIC TIOTPEOE jeHEe WM BUILE MOTPEOHOCTH 32 BOAOM. XHUJIPOTEXHHYKE KOHCTPYKLHjE Cy OHE
cliokeHe TrpaljeBHHE Koje cy 1eo ypehema BOIHOT pecypca M3BEICHOT Kako 3a yrnorpedy BOACHHX pecypca y
pasnu4mTe cBpXe, Tako U 3a 60pOy MpoTuB pazapajyhux edexara Boze.

I'maBHa ynora MoIepHUX XUAPOTEXHUYKUX ypel)ema jecTe OCUrypartH cioxeny u eukacHy ynorpely
BOJIHUX pecypca u3 jeqHor xuaporpadckor 6aszeHa, uMajyhu 3a 1ib Jja Kpo3 OBaj mpoliec Oyny 3a/I0BOJbEHE
noTpede KOPUCHUKA 32 BOJOM, PEryJIHCamhe BOIOTOKA Pajiu CIpeyaBarma IMorJiaBa, Kopuilhemhe BOTHUX pecypca
y EKOHOMCKE CBpXe ( 32 TPAHCIIOPT, IPOH3BO/bY XHIPOCICKTPUYHE SHEPTHje, TYpHU3am).
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1.1 Kynanuja Kapam-CeBepun
bpane Ha Tepuropuju okpyra Kapam-CeBeprH NOAUTHATE CY KaKO OH ce 337J0BOJEUIIO HEKOJIMKO MOTpeda
eHepreTcke npupoze (Benuke Opane), 3a 3alITUTY Off ITOIUIAaBa, 3a 00e30e)Bame I0KaTHOT HaBOIHaBakba, y3roj
pube (Mane Opane). Y cienehum Tabenmama Cy NMpeACTaB/FEHN HEKM TEXHUYKH JETabU IMOjeNUHUX OpaHa W3
okpyra Kapam-CesepuH:

Tabena cramHux O6pana (akymynaiija) u3 okpyra Kapam-CeBepux

Bbpoj. | Ha3us Gpane Peunu Tok Toranuma|H[m]|I' o n u H a|Cspxa Opane
3anmpeMuHa MOCTaBJbamba
[mil. mc] y TOTOH
Dognecea Valea Lacu-|0.13 12 1750 3amTuTa of mornjana, pa3oHoa
lui
Mica
Oravita Mica | Oravita 0.17 7.5 1750 3amTuTa o1 morJiaBa
Dognecea Mare | Dognecea 0.55 14.8 |[1758 3amrtura of MoIiaBa, pa3oHoa
Oravita Mare | Oravita 0.13 7.7 1886 3amTrTa of MoIUIaBa, pa3oHoIa
Buhui Buhui 0.5 17 1888 CuabneBame BOJOM, 3aIlITHTA
0]1 IoTIJIaBa
(A Valiug Barzava 1.2 27 1910 CHabzeBame BOIOM
N el — — Marghitas Buhui 0.23 7.7 1940 CHa0neBame BOJIOM
:\11"-. A = 68 Medres Medres 0.01 8 1940 CHalzeBame BOIOM
gl ¥, A=q . ;
R‘5‘:,.:_;_.___ e i { i Gozna Barzava 11.5 48 1953 CuaOneBame BOIOM
NJ{'T uﬁ‘ , P Secul Barzava 15.13 41 1963 CHabneBame BOIOM
1 e K Trei Ape Timis 4.8 31 1969 CHab/1eBambe BOIOM
i T | k.
i T O e U I Taria Taria 0.1 10 1984 CHa0neBame BOJOM, 3alIMTHTA
RNt K iy B o IIPOTUB IOILIABA
\"\.‘ ::—----- -—
u\\‘ﬁ ; el Herculane Cerna 15.8 58 1986 3amTura MPOTHUB  MOIUIABA,
Tl i e XUAPOEHEPreTuKa
' Poiana Marului | Bistra Maru- | 96 125 11992 3alITUTa  OPOTHB  MOIJIaBa,
Xunporpadcka Mpexa xyrnanuje Tumu lui XHUAPOCHCpreTika
Poiana Rusca | Rusca 18.6 75 2006 3amTuTa NPOTHUB  TOIJIaBa,
XHJPOCHEPTETHKA
XuapoTexHUYKa HHQPACTPYKTypa y BaHTPaICKOM 3eMJbUIITY KynaHuja Kapam-Ceepun n Tumuin Ggra Golumbu- | Minis 9.5 0.35 XUIAPOCHECPICTHKA
pa3BHUjeHa je y KopeJalHju ca CTPATeTHjOM CIIOKEHOT YIpaBibakha BOAHUM PECYPCHMA Y THM KyTIaHH]jaMa. lui

*YKynHa 3ampeMuHa (MU MI) — YKYITHa 3alpeMUHa akyMyJlallije U3pakeHa y MUJIMOHMMAa KyOHHUX MeTapa,
Bucuna Opane y metpuma

1. BPAHE U HACHUIIA

TaGene bpane (akymynanuje) ca moBpeMeHUM KapakTtepoM y xkynanuju Kapam-CeBepun

Pactyhu mputucak Ha edukacHO ympaBibame BOIEHNM pecypcuma (Kako y TOTIEAy yIpaBibama Bpoj. Ha3zus Opane Peunn Tox VYkynHa 3anpemuHa [mii. mc] | H [m]
noruiaBama, Tako U 3A TIOKpHBama cBe Behux 3axTeBa) J0Beo je 10 MOTpede 3a MMIUIEMEHTAljoM OpaHa U 1 Mercina Mercina 023 6.8
Mpexa OpaHa y OKpy3uMa Kapam—CeBepHH u TI/IMI./IH_I. > Rovina Rovina 01 6

Bpane u akymynanuoHa je3epa OCUTypaBajy 3ajJpikaBambe KOJIMYHHA BOJE MOTpeOHE 32 CHAOJCBame - -

CTAQHOBHHUILTBA, MHIYCTPHjE, HABOIHbABAbA WM UMAjy yJIOry y yOnaxkasamy noriasa. OBH pajoBH MEHajy 3 Valea Vartopului Vartopului 0.11 8
BPEMEHCKY pacIiofielly MPUPOJHOT OTHUIlamka, TojayaBajyhin MUHHMMaIHE NMPOTOKE M YyTHYY HAa MaKCHMAllHe, 4 Bucovat Bucovat 0.2 5.8
3aJpXKaBajy TPAHCIIOPT HAIUIABUHA (KOjH 3a4erlbyjy JUBAJCKE MpEEie), Mebhajy mapameTpe KBajJuTeTa BOJC 5 Pastoanea Pastoanea 0.08 5
CMambEeHhEeM OKCUTCHAIIN]E M YyTUYY Ha PEXKUM IOJ[3EMHKX BOJIa HA TOM MOAPYY]Y. 6 Fizes Fizes 0.04 4

Hacunu cy onu paoBu Ha ypeljery 3eMJBHINTA CAacTaBJbCHU O]l HM3a KOHCTPYKIWja, UHCTAJAIMja U - -

ypebhaja, unju je unIb 3aTHTa KOIHEHOT TIOIPYYja O/l MOILIaBa. 7 Valea Satului Valea Satului 0.08 S
IIpeycMmepaBameM NPOTOKa TPAHCIIOPTYje C€ BOJA JI0 TIOIpYYja 6€3 TOBOJLHUX PECYpPCa MM PaIi 3aIITHTE 8 Valea Vina Satului Valea Vina Satului 0.4 6

BaXXHMX OZIpYYja o MoIuiaBa. JlepuBaTopcku pajioBU MEHhajy BETMYUHY 0/1BO/Ia, moBehaBajyhu unu ymamyjyhu *VYKkynHa 3anmpeMuHa (MU MII) — YKYITHA 3alpeMUHa aKyMyJalije u3pakeHa y MUIHOHNUMA KyOHUX MeTapa,

BOJIHE pecypce, 3aBUCHO Off cilydaja, yTuuyhu Ha moA3eMHe BOJE aKko IMOCToje TyOunu, Memajyhu anyBujanau Bucuna 6pane y merpuma

pexuM, (haBopr3yjyhu Hacare Ha pekama U3 KOjHX je OJIBE€JICH BOACHHU MPOTOK U y3pOKY]jyhu epo3ujy OHUX KOjU
MIPUMajy BOZY .
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Tabena monnuepe y xymaanju Kapam-Ceepux

1.2 Kynanuja Tumuin

Peanu Op. | Hasns Peunn ToK L (km) H (m) S (ha) Sanpemuna [mii me] Tabena GpaHe (akyMmynaluje) CTalHO MOCTaBIbeHe y xKynanuju Kapanr-Cepepun
1 Ghertenis Barzava 8.1 4.3 456 17.7 Bp. |Ha3us Opane |Peunntok (Yxkynua|H[m] | onxuua|CspxaOpane
2 Zervesti Sebes 1.3 12 22 1.16 3anpeMuHa MyIITama y
3 Varadia Caras-Ciunovat 7 4.8 335 8.8 [mil. mc] HIOTOH
4 Lisava Caras-Lisava 7.64 4.8 495 10.2 1 Salcia Surgani 1.53 9.7 1969 3amTuTa of1 OIUIaBa, puOaPCTBO
*J1- AY’KUHA MoJiacpa y KM, H- Bucuna nacuna Y METpE€UMa, S— MOBpUIMHA TPEKPUBCHA NTOJIACpHUMA Y XCKTapuMma, 2 Dumbrévi!:a Behela 1.32 5 1971 3anirura O MoIIaBa, pa3oHOAA,
V., yKyIHa 3anpeMHHa TOJIEpa U3paXeHa y X1k, KyOHUX MeTapa prGapcTBO
. 3 Giarmata Behela 1.34 10.5 [1971 3amTuTa Of TOIUIaBa, Pa30HOIA,
Tabena ca CIMCKOM pajioBa Ha HacumuMa y skymnanuju Kapami-CeBepun PHGAPCTEO, HABOTEHABARE
Pennu | Ha3us Hacumna Peunu Tok | ITo3zunuja | L (km) h_,(m) |APLF. |3amruhena 4 lanova Gherteamos 1 5.5 875 1971 3amITHTa 07 ToTTaBa
Opoj Hacuma HaceJba —— :
lp ! Dio Fi Fi MS e 5 1984 3 5 Murani Maigherus | 6.24 7.65 |1971 3amtuTa off moriaBa, pudapcTBoO
ig Fizes izes . .
> D.g T i ™MD 03 s 1983 3 6 Satchinez V. Sisco 3.35 6.3 1973 3amTuTa o1 MnorjiaBa
ig Fizes izes . .
3 D.g B Sector | B MS 351 3 1934 3 7 Sustra Lipari 0.92 8.5 1975 3amtuTa off noriasa, pudapcTBo
ig Barzava, Sector | Barzava . . -
thertenis — Bocsa 8 Topolovat V. Mociur |4.2 9.5 1975 3amrTuta O TOIUIaBa, Pa30HOMA,
Dig Barzava Barzava MD 35.6 1.8 1982 - pubapcrso
s D.g Bist Bist MS 5 4 1' s 972 9 | Sanandrei V. Lacului 1.5 7.25 1975 HapojmaBame
ig Bistra istra . .
- - - 10 | Surd Glad 50 34 1976 3 , ,
6 Indiguire  Bistra, | Bistra MS 7.9 3 1996 |3 uraue adna Cz’;%il‘“;&:img;“iz;;oe If;‘;;’;ffa
Otelul Rosu -
R - 11 | Latunas Semnita 0.81 6.5 1984 3amtuTa on noriaga, pudapcTBo
Dig Bistra Bistra MD 0.9 1-2 1973 _ *Vol. Total YkymHa 3ampemuna (mil mec.) — yKyIHa 3anpeMuHa akyMmyJjalyje u3paxkeHa y MII.KyOHHX MeTapa,
8 Dlg Poganis Poganis MD 26.4 1-1.5 1986 4 H(m) — BHCHHA 6paHe y MeTpuMa
Dig Caras Caras MS 355 1.5 1987 4
10 Dig Caras Caras MD 357 15 1986 5 Tabemna 6paHe (akymymnalyje) ¢ TOBPEMEHUM KapaKTepoM Y THMHUIIKOj )KyaHHjH
11 Dig Nera Nera MS ) 16 1977 1 bp. Hé314§ Opane P'C‘IHI./I TOK YkynHa 3anpemuaal [mii. mc] H [m]
*MS/MD — no3unuja HaciIa HpeMa pedHoM ToKy MS — nieBa o0ana oqHocHO MD — fecHa obana; L — qykHHa 1 Silagiu Silagiu 0.635 9.12
Hacumay km; h __ — Bucuna nacuna y merpuma; A.P.LF. — ronuna nmocraspama nacuna 2 Gad Lanca Birda 20.5 5
. . 3 Izvorin Slatina 6.64 8
Tabena ¢ pagoBuMa perynapusanmje y xxynanuju Kapam-Cesepun —
4 Pischia Bega-Veche 13.3 10.4
Pennu 6p. | Peunn Tok Hyxwuna (km) Hacespe . Minastor ~na Mare 1015 7
1 Barhes 1.4 Gradinari p C — Bp Veoh 2 : 3
nei
2 Mehadica 23 Crusovat . Hi.e Bega cere >0 5
; ; itias ega
3 Bistra 2.6 Obreja -
1 Gel 12 L J 8 losifalau losifalau 1 9.15
elu . upac
5 M .g 17 B P — 9 Recas Curasita 0.52 8.5
inis . ozovici
6 M o 7 B 10 | Cadar Duboz Poganig 414 10
oravita . ocsa
7 i 6 B — 11 | Herendesti Fata 1.6 11.8
izes . 0zovici
3 C 49 Ti M 12 | Stiuca Timisana 2.31 12.1
aras . icvanu Mare
9 Sodol L2 Rosita 13 | Moravita Moravita 11.35 6.5
10 Posan 6'3 > Breb 14 | Padureni Timis 35 8
oganis . rebu
1 T g' ) C 5 15 | Secas I Secas 0.48 5.67
imis . aransebes
B Seb 17 C b 16 | Secas II Secas 0.495 5.59
ebes . aransebes
3 B 72 Resit 17 | Secas III Secag 0.559 6.43
arzava . esita
2 T 16 T 18 | Nanoviste Moravita 0.37 6.5
erova . erova
19 | Porcareat Clopodi 0.2 5.1
15 Rudaria 3.5 Eftimie Murgu ) Porca'lrea,a Clop Od%a 01 <2
ni i . .
16 Bosneag 3.8 Moldova Noua - — (?p O_ 2
T Barzava 4 Rosita 21 |[Cosariil Chizdia 0.33 6.6
Zav .
13 Sodol ) Resit 22 | Cosarii II Chizdia 2 7.6
odo . esita
23 | Hodos Hodos 0.875 6.6
19 Barzava 1 Secu - -
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24 [ Repas

Repas

1.6

7.6

25 | Boculundia

Boculundia

0.133

5.1

*VYkymnHa 3ampeMuna (mil me.) — yKyIiHa 3alipeMuHa akyMyJslaluje H3pakeHa y ML KyOHuX MiseTapa, H(m) —

BUCHHA OpaHe y MeTpuMa

Tabel Poldere din judetul Timis Tabena monaepa y TuMumikoj xymanuju

Pexguu 6p. | Hasus Peunu Tok L (km) H (m) S (ha) V, [mii mc]
1 Hitias Timis-Bega 11,3 5 1430 20

2 Gad Timis-Lanca Birda | 4,5 5 420 20.5

3 Padureni Timig 8,64 8 1120 35

4 Cenei Bega Veche 3,2 3 193 4

*L — my>xuna nongepa y kM, H — Bucnna Hacuna y MeTpumMa, S — MoBpLIMHA NPEKpUBEHa onepuma y ha, V,

— YKyIIHA 3alpeMyHa Mojiepa u3paxena y xusb. KyOHux merape

Tabena ca cmMCKOM pajioBa Ha HacUNIMMa Y TUMHIIIKO] JKyTTaHUju

Hazus Hacuna, | Peunu Tok L (km)|h . [Mecro 3amtuhena
TTO3UIIHOHUPATHE (m) HaceJba
Dig Apa Mare (ler) MD Apa Mare 12.61 |3 Satchinez, Biled, Becicherec
Dig Apa Mare (Ier) MS Apa Mare 12.12 |3 Ter 1
Dig Barzava MD Barzava 36.36 |2 Gataia, Denta, Banloc 2
Dig Barzava MS Barzava 4133 (2 Gataia, Denta, Banloc 7
Dig Sculea MD Barzava 43 2 Gataia 1
Dig Sculea MS Barzava 33 2 Gataia 1
Dig V. Singeorge MD Barzava 1.45 1.5 Gataia
Dig V. Singeorge MS Barzava 1.45 1.5 Gataia 4
Dig V. Brestei MD Barzava 0.4 1.5 Denta 2
Dig V. Brestei MS Barzava 0.4 1.5 Denta
Dig V. Manastirii MD Barzava 0.36 1.5 Gataia 1
Dig V. Manastirii MS Barzava 0.36 1.5 Gataia 1
Dig V. Voita MD Barzava 0.3 2 Gataia 1
Dig Bega MD Bega 10 3 Balint, Belint, Chizatau 3
Dig Bega MS Bega 263 |3 Bethausen, Balint, Chizatau 1
Dig Bega navigabila MS Bega 37.34 |3 Timisoara, Peciu, Uivar 7
Dig Bega navigabila MD | Bega 39.6 |3 Timisoara, Sinmihaiul Roman, | 5
Uivar
Dig Bega nenavigabila MD | Bega 12.87 |2 Topolovat, Remetea 2
Dig Bega nenavigabila MS | Bega 20.38 |5 Topolovat, Remetea 5
Dig canal descarcare MD | Bega 5.76 4 Topolovat
Dig canal descarcare MS Bega 5.8 4 Topolovat 1
Dig Bega Veche MS Bega Veche |33.36 |4 Sacalaz, Beicherec, Cenei 2
Dig Bega Veche MD Bega Veche |[32.1 4 Sacalaz, Beicherec, Cenei 4
Dig Birda Veche MD Birdanca 5.25 1.5 Deta 1
Dig Boruga MD Boruga 1.4 2 Jamu Mare 1
Dig Boruga MS Boruga 1.5 2 Moravita 1
Dig Cernabora Sergani MD | Cernabora 0.5 3 V.V. Delamarina, Darova 2
Dig Cernabora Sergani MS | Cernabora 0.7 3 V.V. Delamarina, Darova 2
Dig Cernabora Stiuca MD | Cernabora 2.1 3 V.V. Delamarina, Stiuca 1
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Dig Cernabora Stiuca MS | Cernabora 2.4 3 V.V. Delamarina, Stiuca

Dig Cernabora MD Cernabora 1 3 V.V. Delamarina

Dig Cernabora MS Cernabora 0.63 3 V.V. Delamarina

Dig Sergani MD Cernabora 11.6 |3 V.V. Delamarina

Dig Sergani MS Cernabora 11.7 3 V.V. Delamarina 2
Dig Chizdia MD Chizdia 2.7 2 Ghizela 1
Dig Chizdia MS Chizdia 2.2 2 Ghizela 1
Dig Carastau MD Cherastau 229 |25 Racovita 1
Dig Carastau MS Cherastau 2.16 |25 Racovita 1
Dig Clopodia MD Clopodia 2.4 2 Jamu Mare

Dig Clopodia MS Clopodia 1.5 2 Jamu Mare

Dig Dicsani MD Dicsani 294 |25 Boldur 1
Dig Dicsani MS Dicsani 297 |25 Boldur 1
Dig Gherteamos MD Gherteamos (2.05 |2 Remetea Mare

Dig Gherteamos MS Gherteamos | 1.3 2 Remetea Mare

Dig canal Carlea MD Glavita-Riul [1.95 |2 Traian Vuia

Dig canal Carlea MS Glavita-Riul | 1.5 2 Traian Vuia

Dig Glavita MD Glavita 4.2 1.5 Traian Vuia 1
Dig Glavita MS Glavita 3.8 1.5 Traian Vuia 1
Dig lercici MD Iercici 1.6 2 Becicherecul Mic

Dig lercici MS lercici 1.6 2 Becicherecul Mic 1
Dig Tofaia MD Lanca Birda | 7.63 2 Voiteg

Dig Tofaia MS Lanca Birda |6.67 |2 Voiteg

Dig Lanca Birda MD Lanca Birda |17.1 3 Jebel, Ciacova 1
Dig Lanca Birda MS Lanca Birda [184 |3 Jebel, Ciacova

Dig Minis MD Minis 1.5 2 Ghizela

Dig Moravita MD Moravita 1145 |3 Moravita

Dig Moravita MS Moravita 13.32 |3 Moravita

Dig Poganis MD Poganis 524 |35 Sacosu Turcesc 2
Dig Poganis MS Poganis 4.62 |35 Sacosu Turcesc

Dig Giurita MS Remetea 2.25 2 Remetea Mare 1
Dig Giurita MD Remetea 0.6 2 Remetea Mare

Dig Radasel MD Riul 1.35 1 Traian Vuia 1
Dig Radasel MS Riul 1.4 1 Traian Vuia

Dig Riu MD Riul 1.98 |2 Traian Vuia 1
Dig Riu MS Riul 2.1 2 Traian Vuia 2
Dig Roiga MD Roiga 4.84 2 Moravita

Dig Roiga MS Roiga 488 |2 Moravita 1
Dig Saraz MS Saraz 045 |2 Traian Vuia 1
Dig Semnita MD Semnita 3.64 |2 Jamu Mare

Dig Semnita MS Semnita 375 |2 Jamu Mare

Dig Stiuca MS Stiuca 0.2 2 Lugoj

Dig Surduc MD Surduc 2.9 2 Becicherecul Mic

Dig Surduc MS Surduc 2.9 2 Becicherecul Mic 2
Dig Surgani MD Surgani 11.6 |3 Sacosu Turcesc, Cheveres 3

217




Dig Surgani MS Surgani 11.7 |3 Sacosu Turcesc, Cheveres
Dig Timis MD Timis 10.3 2 Lugoj 1
Dig Timis MS Timis 11 2 Lugoj 1
Dig canal alimentare MD | Timis 3.93 3 Costei 1
Dig canal alimentare MS Timis 3.67 |3 Costei 1
Dig Timis MD Timis 99.76 |5 Costei, Boldur, Racovita, Che-
veres, Giera
Dig Timis MS Timis 99.14 |5 Costei, Belint, Topolovat, Re-
cas, Giulvaz
Dig Timis MD Timis 519 |2 Lugoj 1
Dig Timis MS Timis 224 |2 Lugoj 1
Dig Timisina MD Timisina 20.77 |3 Boldur, Racovita 5
Dig Timisina MS Timisina 18 3 Boldur, Racovita 3
Dig V. Vucovei MD Vucova 1.1 2.5 Sacosul Turcesc 1
Dig V. Vucovei MS Vucova 2.2 1.5 Sacosul Turcesc 1

*MS/ MD — MecTo HacHIta HacIipaM peaHoT Toka — MS — jieBa o6ana ogaocHO MD — necHa ob6aia; L — myknHa

HacuIla y KWJIOMETpUMaA, hme — BHCHHA HacCulla y MCTpUMa, APLF. — roauHa IocCTraBJbakba

d

Tabema pagoBa 3a perynapuzanyjy y TUMHIIKO] KyTaHHjU

Magherus 17.2 Pischia, Sanandrei
Minis 314 Bora, Secas, Ghizela
Mociur 7.57 Topolovatul Mare
Moravita 18.86 Moravita

Repas 0.5 Brestovat

Rovinita 0.7 Gataia

Roiga 4.88 Moravita

Saraz 1.75 Traian Vuia

Schelita 2.7 Darova

Sculea 15.8 Gataia

Surgani Cernabora 0.65 V.V. Delamarina
Stiuca 1.1 Stanca-Lugoj

Surduc 13.5 Becicherec

Surgani 21 Sacosu Turcesc, Cheveres
Timisana 20.77 V.V. Delamarina, Boldur
Timisel 6 Traian Vuia

Tofaia 26 Jebel
Utvin-Sinmihai 2 Sinmihaiul Roman
V. Apei 9.6 Varias

V. Latunas 7.82 Jamu Mare

V. Singeorge 2.7 Gataia

V. Manastur 4.9 Manastur

V. Tiganului 7 Recas

V. Varias 18 Biled, Becicherec

V. Vucovei 3 Sacosu Turcesc

2. TIPUTIAJATHbA, OJBOIHLALM, CJIMBOBUA

Peunn Tok Hyxwuna (km) Hacesmpe

Bardanca 13.8 Jamu Mare

Bega 1.66 Timisoara

Bega 1.1 Luncani

Bega Pod Modos 0.8 Timisoara

Bega Veche 32.3 Remetea Mare, Pischia, Sanandrei
Behela 17.35 Giarmata, Dumbravita
Behela 0.52 Timisoara

Boruga 1.6 Jamu Mare

Brestea 1.3 Denta

Bega (canal) 3 Timisoara

Carlea 2.1 Traian Vuia
Cherastau 2.4 Darova

Cernabora 341 V.V. Delamarina
Clopodia 2.47 Jamu Mare

Curasita 7.1 Recas

Dicsani 3 Boldur

Fata 12 V.V. Delamarina
Folea 4.75 Traian Vuia

Folea 5.7 Jebel

Gherteamos 17.86 Remetea Mare
Gladna 10.1 Firdea

Glavita 18.9 Traian Vuia

Hitias 0.3 Brestovat

Hodos 0.2 Brestovat

Iercici 18.1 Ortisoara, Becicherec
Lanca-Birda 18.4 Jebel, Ciacova

Lipari 3.1 Topolovatul Mare
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2.1 Kynanuja Kapam-CeBepun

Ha HuBoy okpyra Kapam-CeBepuH, 0BOI-aIIN, CITMBOBH U JOBOJM UMa]jy jeIHY BeoMa BaXKHY YJIOTY KaKo
ca CTaHOBUINTA e()UKACHOT YIpaBJbamha BOAHUM PECYpCHMa, TaKO M Ca acleKTa eHepPreTCKOr, HHIYCTPH)CKOT
U COLMjaJIHOT CeKTopa 3ajenHuue sxymanuje Kapam-CeBepuH. YKpaTko Cy CIOMEHYTH HEKH OJf OBHX
XUIPOTEXHUYKHX PasioBa:

- mpunajame bpeazosa u ['pedna u3 okpyra Kapam-CeBeprH nMajy €HEpPreTCKy YIIOTY, OCTBapyjyhu
cHabOeBame BogoM usmel)y VXE kpajunden u Y XE Bpea3osa, onnocHo nsmeljy Y XE bpea3zose (1 akymynaiyje
Bamuyr) no YXE I'pebna;

- cnU4Hy ynory uMmajy mpumajama [ozHa u Cadpa (okpyr Kapam-CeepuH), Koju TpeBo3e BOLY U3
akymynanuje ['y3Ha, 3ajeTHO ca yIIoBUMa HEKHX IIPUTOKA peke bp3ase, 3a cHabneBame Y XE Kpajanuer;

- onBoamak Hepa-Bp3asa (okpyr Kapam-CereprH) uMa yiory y BomocHa0ieBamy omnintuHe Perwiia,
OJJHOCHO HMMa EHEpreTcKy yJory Kpo3 mpousBoamy enekrpuune eHepruje (YXE Kpajuuuen) nHampaBibeH
npeycMmepaBameM Boza u3 peke Hepe y pexy bpsasy

- omsommak Hepa-Opasuma (oxpyr Kapamr-CeBepuH) ocurypaBa BojocHabaeBame Tpama Opasuiie
npey3uMameM MOTpeOHNX KOJMMYKHA Bofie U3 peke Hepe Hu3BoaHO on1 Hacesba Cacka MoHTaHa;

- npunajae Ceky-Pemmma (oxpyr Kapam-CeBepuH) ca ynorom y BogocHabaeBamy onmTuHe Pemmna
u3 akymynanuje Cexy;

- ogBonmak Cemenuk (oxpyr Kapam-CeBepuH) nonpruHOCH IOIyHaBamkby BOJOCHAOAEBama OIIITHHE
Pemmma 1 mpou3BoImU €IEKTPUYHE eHepruje, npeHocehm Heke TOokoBe u3 peke Tamum y pexy bpsasy,
kopuctehu ce y Tom cmucny nymmnom Tumuin 3 Boane cranune, ognocao Y XE Kpajanuedn;

- mpunajame Pyjen (okpyr Kapanr-CeBeprH) Koja ©Ma €HEpreTcKy yJIory Kopuctehn TOKOBE pey3eTe U3
akymynanuje [losrana Mapynyj u kopuctehn ux y YXE Pyjen.

2.2 TuMuIIKa )KynaHHja
YV TumuLIKOj )KyaHUjH, 32 e(UKACHO yIpaBbambe BOJHUM PECypCHMa, ajld M paau 1o0ujama aJeKBaTHE
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3aIITHTE O] TTOIUIAaBa, HAIIPABJHEH j€ HU3 XUAPOTEXHUYKHUX YBOPOBA U OJBOZA BEITMKUX BOJIA.
Tako y TUMUIIIKO] )KyITaHUjH [TOCTOJH HHU3 O] 5 XUAPOTEXHUUKUX YBOPOBA U TO:
- Xuaporexundky yBop Canmapruny Maruap (Mahapckun CeHMapToH)
- XunporexHnuku usop Tomonosang
- Xunporexanaku upop Cenmuxaj Poman
- XunporexHuuku ysop Temunisap
- XuapotexHuuky yBop Kocrej

Lanas g « Topotaiyu e
T r— O & i L —

Fig. 1. 1. Dubla conexiune Timis-Bega

Yuytap xunporpadckor 6a3zeHa peke bereja, ncmycHu kanan berej - Tamumr 3ajenHo ca JOBOTHUM
kananmoMm Tamu - berej 06e30ehyje y cirydajy BHCOKOT BOfOCTaja Ha peru berejy ucmymTame TOKOBA Y PEKY
Tamui koju mTUTe OA MoriaBe TeMHIIBap, TOK KO HUCKOT BOJOCTaja Ha penu berejy, nonmymasa ce Bogama
n3 peke Tamuiia.

3. YHAIIPEBEIbA 3EMJ/BUIITA 3A IOBOJBITAIBE NHO®PACTPYKTYPE

Ieorpadcko nmosnnmonupame xxynanuja Kapam-Cesepun u TuMuIike, npecyHo oapelyje y3nocrapibame
ojpeheHor KIMMAaTCKOT PEeXMMa YUTABOT 3aIlaIHOT TOAPYYja 3eMJbe, OAJIOKHO MPETEKHO YTULIA]Y 3anagHe U
jyroszamaznHe armocdepcke LUpKysaLyje, 3anagHe upKynanyje, ca gpekseHuujom ox 45 % (mpoceyno 165
JlaHa TOAWINGE) MoHOocehr momapHe Ba3myITHe Mace TOKOM XJIAIHOT mepuonma wiu, pehe, monocehn mopcke
Ba3ylllHE Mace MMOBOJbHE 32 Y3IIOCTABIbAkhE ONlarux 3uMa, ca OOWIIHUM TaJaBUHaMa YIJIaBHOM y OOJIMKY KHUIIIe
Ha MaJIiM BHCHHAMA.

Curyarmja okpyra Kapam-CeepuH je ca craHoBuIITa (heHOMEHA apu/u3aiije 6osba, 6poj ONIITHHA KOje
MIPENICTaBIhajy OBE n0JaBe 1 KJIUMaTCKe TCHICHITH]e je€ Mamby, YIIIABHOM 300T BHIINX 00nwKa peibeda u Behe
YIOpEIHE TUCTIO3UIIHjE Ca OHUM 3 OKpyra TUMHIIL.

OBH acrekTH, 3ajeJHO ca aHTPONHMjCKUM e(eKTUMa Ha OJpPKMB MEHEIMEHT 3€MJBUIITEM Ha MOIPYYjy
Kapam-CeBepuna, goBenu cy 1o notrpede 3a pa3BojeM U IPUMEHOM Mepa 3a yHanpeheme 3emsbuiira. Jlakie,
MOCTOjarke UCYIUBO-APEHAKHAX PaJoBa, OMHOCHO O0pOe MPOTHB epo3Hje Tia U MO00JbIIama 3eMJBUINTA, j&
JIOMHUHAHTHO.

Hwumb yHanpehema 3eMIbHUINTA jecTe:

a) obe30ehuBame 3amTUTE 3eMJBMINTA O OMIIO KOje BpCTEe M OMJIO Koje Kareropuje rpaljeBuHa of MOIJIaBa,
KJIM3UINTA U €pO3Hja, Ka0 U 3aIITHTA aKyMYJIAI[MOHUX je3epa O]l 3a4elberhba U PEryIncamba BOJOTOKOBA;

0) obe3behmBame onroBapajyher HUBOa BIAKHOCTH 3E€MJBHINTA, IITO OMOTyhaBa WM TIOJCTHYE pacT OHMbaka,
yKJBY4yjyhu BUHOTpaiapcKe TUIaHTaxe, MOJbOIPUBPEAHE U IIyMapCKe YCEBE;

B) 00e30ehuBame mo0OoblIakha KUCEINX, CIIAHUX U TICCKOBUTUX 3€MJBHUINTA, KA0 U 3alITUTa O 3aralema.

PanoBu Ha opkaBamy, CIOKEHN XUAPOTEXHUUKHA KA0 M arpo-TEXHUYKH, U3BOJE CE Jla OU ce CIPEUrIIo
W CIIMMHHUCAIIO JISJCTBO (paKkTopa pH3WKa - CyIIe, BHINKA BOIE, €po3Hje Tia W IOIUIaBa, kKao W 3aralema -
Ha 3eMJBMINTY ca OMJIO KOjUM oipeauiiTeM, O0e3 o03upa Ha BiaacHMKa. OHU JOTNPUHOCE KalMTATU3AIUjU
NPOM3BOAHUX KalalUTeTa 3eMJBUIITA U OMsbaka, Kao M yBohely HENPOAYKTHBHUX 3€MJBHUINTA Y CKOHOMCKU
KPYT.

VYHanpeheme 3eMIpHINTa YKIBYUY]y clenehe kateropuje pajosa:

a) Opane u ypelheme BOIOTOKOBA OJ1 JIOKATHOT MHTEpEca KOjH YITIABHOM OCUTYpaBajy 3aIITHTY 3€MJBHIITA

0mI10 KOje KaTeropuje rpal)eBruHa oJ] oriaBa, OCUTypaBajy JIOKaHa H3BOPUIIITA U PETYJIAIIM]€ 32 OTUIAE BOIC,
0) ynanpeheme HHCTaNanyja 3a HABOAKaBamkbEe U MUPUHYNX M0Jba KOju 00e30el)yjy KOHTpOIHCaHO CHAOIeBambe
TNIa ¥ OMJbaKa KOJMYMHAMA BOJIC HEOMXOIHUM 3a pa3Boj yceBa u noBehame MoJbONPUBpPEIHE MPon3Boamhe. OBa
yHanpehema yKIbydyjy pajioBe Ha CaKyIlJbamy, UCITyMIIaBamby, TPAHCIOPTY, TUCTPUOYIIUjH U OJBOIIHH H, IO
noTpedH, pafioBe HA H3paBHABAY 3EMJIBHILTA;
1) yHanpehemwa 3a HCYIIMBaWke M IPEHAXHY KOjU MMajy 3a IIJb CIpeYaBambe U YKJIamame BUILIKA Biare ca
MOBPIIUHE 3eMJBHIITA U TJIa, KAKO OU CE OCUTYPAITH MOBOJHHHU yCI0BHU Kopuiihema 3emipuinTa. OBa yHanpelhema
VKJBYUYjy CaKyIlJbarbe, TPAHCIIOPT U OJ1Bol)erbe BUIIIKA BOJIE;

1) paioBU Ha Cy30Hjamy epo3uje Tia U Ha MOOO0JbIIakY 3eMJBHIITA MOTO)eHUX KIM3UINTHMA, KOja CIIpeYaBajy,
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CMamyjy WIn 3ay0TaBJ'La]y nporece Jerpananyje 3emspuinra. OBa yHanpehema yKibydyjy paloBe Ha 3allITUTH
TJIa, pEeryJallyjy OTHIIAka BOJIC Ha MMaJNHAMA, Talllekhe OyjuuHuX (hopMaIiija, CTaOUIN3alHljy MOKPETHOT, dKHBOT
MeCKa;

) Tef0-MeIHopaoHn yHarpehema Ha 3aCOJbEHHM, KHUCEIUM U TICCKOBHUTHUM 3EMJBHMINTHMA, Ha 3aralyeHumM
3eMJBHUILTHMA, YKIbY4yjyhu ocTaTke HaTe, OANaraluiTiMa o pyAapcKuX pagoBa, Ha APYTHM HelTPOTyKTUBHUM
3eMJBHUINTHMA, YKIbYUYjyhin H3paBHABAC-MOJICTHPahe, CKapuBHUKAIIU]y, PaIoBe TyOOKOT pacTpeCHBamba, japKe
W OJIBOJIHE IIaHYEBE, OPamkE M0 TpakaMa ¢ TpeOeHOM, 3aIMBamkE 3a CIIUpahe ClIaHe BoJe, MpuMeHa hyopusa y
CBpXY TOJBOIIPUBPEIHE YIIOTpede U, TI0 TOTpedH, 3a IMIyMapCTBO;

() mrymMcke 3aBece 3a 3alITUTY MOJLONPUBPEIHOT 3eMJBHIITA U MJIaHTaXa 3a 00pOy NPOTUB epo3uje Ta;

T) Ipyra TeXHUYKA Pellickha U HOBH PAJIOBU KOjU Cy pE3yTaT UCTPAKUBAYKE AKTUBHOCTH.

PanoBu Ha yHampeljermy 3eMJBHINTA MPEANOCTaBIbajy M MOTyNHOCT mpey3uMama W3 oBjiamheHux
W3BOpa BOJIE HEOIXOHE KOJMYMHE 32 HABOJHaBahe MOJHONPHUBPEIHIX YCEBa M BOJOCHAOIEBAHE TI0jEAMHUX
HaceJba, ypeheme pudmaka, MosbONPUBPEAHUX W MHAYCTPU]CKHX MIPOCTOpHja U 00e30eherme 3amTuTe Haceba
U CBUX Kareropuja rpaljeBHHA O] MOCIIEANIIA KIU3UIITA U MTOIUIaBa, KA0 M 3allTUTa aKyMYJIallMOHUX je3epa o
3a4erbeHha.

[Mobospmama Ha yHanpehewy 3eMJBHINTA Ce W3BOJE HA HAIMOHATHOM HHBOY Ha OCHOBY CEKTOPCKHX
nporpamMa u cTpareruje, a Ha JJOKaJTHOM HUBOY, y CKJIay ca ToTpedama JIOKalTHe jaBHEe aJMUHUCTpPAIUje, CXOTHO
3aMHTEPECOBAHUM MPABHUM WM (U3NYKUM JIMIIUMA, HA OCHOBY OOJIACHUX M JIOKAJTHUX Mporpama kopuiihema
3eMJBUIIITA.

[IpojexroBame, n3Boheme u kopuitheme yHampelema 3eMIBHIINTa BpIIE Ce y KOpeTalrju ca paJoBUMa 3a
yIpaBibamke BOJaMa, XHIPOCHEPTHjOM, IIyMapCTBOM, YIIPaBJbabheM KOMYHHUKAIMjaMUM MpeXaMa, y CKIIaay ca
WHTEpEeCHUMa BJIACHHUKA 3€MJBUINTA U YPOAHUCTUYKO-TIIAHCKOM JOKYMEHTAIjoM, y3uMajyhu y 003up 3axTeBe
3aLITUTE KUBOTHE CPEINHE.

[IpuHIMIN Ha KOjUIMa ce 3aCHHBA MTOCTH3ake INJbeBa yHanpehema 3emipuinTa cy cieaehu:

a) KOpeKTHa eKCIuIoararmja o0jexara 3a yHarpeheme 3eMJBHINTa, CUCTEMA 32 HABOIHaBAhE WIIH OJIBOTHABATHE
U IpeHaXy U paZioBa H3a 010paHy o IOIIaBa M KOHTPOITY €pO3Hje Tia Kako OU ce ocurypaa 3allTHTa HHTepeca
CBUX KOPUCHHKA;

0) caBeTOBamE U, IPeMa MOTPEOH, YKIbYUHBAhE KOPHCHUKA, HEBJIAIMHUX OPraHU3aIlHja i IPyTrUuX NpeCTaBHUKA
[UBIITHOT CEKTOpa y JOHOIICHY OJIyKa, KaKko OM ce MPOMOBHCAJO FHHXOBO PAIMOHAIHO, €(PUKACHO U
TPAaHCIAPEHTHO yCBajambe;

1) peanu3aluja, YIJIaBHOM, OJf CTpaHE BJIACHUWKA 3EMJBHINTA, IOjEIMHAYHO WM MPEKO OpraHM3aiuja 3a
noOoJblame yHanpelerma 3eMIbHINTAa WM caBe3a OpraHu3ainyja 3a yHampelherme 3eMIBMINTA, paaoBa 3a
Kopumiheme, OZIpKaBambe U TONPABKY, I(OjI/I ce Hajlaze Ha 3eMJBHINTY y FHUXOBOM BJIACHUINTBY, VKJBYUyjyhu
pagoBE Ha CaHaHI/I_]I/I HpI/IMeHy I/IHBeCTI/IHI/I_]a " CHOLICHC TPOIIKOBA OBUX AKTMBHOCTH,; AprKaBa MHTCPBCHUILIC
Kpo3 AILMI/IHI/ICTpaIII/IJy Y M3]1BajarbeM CPe/ICTaBa U3 APKABHOT 6yueTa Mope[] CONCTBEHUX N3BOPA HITH KOPHCHUKA
o0jekaTa 3a Koje je MpoIalieHo J1a Cy Off jaBHOT 3Ha4aja, y CIy4ajeBHMa KaJla BIACHHUIIM 3eMJBHINTA HE MOTY
camu J1a 00aBJkajy akKTUBHOCTH Ha ypelemy 3eMIpuIITa;

1) ynorpe0a CBUX pajoBa Ha yHanpehemy 3eMbHINTa Kako O ce crpednsio HeeukacHo kopuinherme Boje,
BUILIAK Biare, eposuje u 3arah)ere Tia 1 MpoMoBHUCcalia 3allTUTa KUBOTHE CPeIMHE y CKIIaly ca €KOJOMIKHM
CTaHaapauMa.

3.1 Kynanuja Kapam-CeBepun

Tako cy Ha auBoy 2016. romuHe pajoBH Ha OABOAMmAaBamy y okpyry Kapam-CeBepuH oOIcIyKuBaiu
crnenehe obnactu:

- 28627 xa - MOBpIIMHA 3eMJbUIITA ypeh)eHnX IpEeHAKHUM PaIOBIMA;

- 26988 xa - moJroIpUBpEIHA MTOBPIIHHA YpeheHa ca oBomaBambeM;

- 21760 xa - nmoBpIMHA 00paUBOT 3eMJBHUIITA ypel)eHa OBOIbaBaAHEM;

- 5065 xa - moBpILIMHA IIyMa U IPUPOJHUX JIMBaJa ypeheHUX qpeHaKHUM pPaJoBUMa;

- 163 xa - moBpmmHa Bohmwaka, pacagHuka, BOhHHX kOyHOBa ypel)eHnX ApeHa)kHUM paloBUMA.

PanoBu Ha KOHTpONH epo3nje U ypehemy 3eMIbUIITa H3BEACHH Cy Ha clieAchuM moBpnHaMa:

- 49049 xa - moBpmIMHA 3eMJpHINTAa ypeheHa pajoBMMa 3a CIpedyaBame epo3uje W 3a yHarpeheme
3eMJBHIITA;

- 47059 xa - mospompuBpenHa HMOBpLIMHA ypeleHa pamoBuMa Ha Ccy30Mjamy epo3uje U yHampeheme
3eMJBHIIITA;

- 29408 xa - 00panuBo 3eMbHIITE Ypeh)eHO pasoBrUMa 3a Cy30Hjambe epo3rje U yHarpeheme 3eMIbUIIITA;

- 13959 xa - moBpmMHa IIyMa W MPHUPOAHUX CEHOKolla ypeheHa pagoBuma 3a cy30OHjame eposuje U
yHanpeheme 3eMJbHUILTA;

- 3692 xa - moBpmIHa Bohmhaka, pacaJHUKa, BONHUX kOyHOBa ypeheHnX pagoBrMa 3a Cy30Hjarme epo3uje
U yHanpeheme 3eMIbUIITA.

JpeHaxxHu pajoBu Cy MOKPUIIN TIOBPIIMHE:

- 831 xa - moBpIIMHA 3eMJBHUILTA YpeheHNX IpeHaKHUM PaOBHMa;

- 831 xa - moJeONIPUBpEIHA NOBPIIMHA ypeheHa ca 0BOIbaBambEeM;

- 792 xa - moBpIIMHA 0OPaJMBOT 3eMJBHINTA ypelheHa OMBOAmHaBAIHEM.
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Tabena ¢ pagoBuMa Ha yHanpehewmy 3emibuinTta y xxynanuju Kapamr-Cepepun (cutyaruja 2014 ronune) CES

Pennu Op. | Hacesba ¢ ynanpehennm | [loBpmmmnapagoBa [[lo B pmuun alB p ¢ 1T a|dyxuna

3eMJBHIITEM 3a O[IBO[IbaBakbe | pamoBa OIBO/baBakba | OJBOJHHX
KaHama (M)

1 Vermes 830

2 Sadova Veche 34

3 Vicinic 3200

4 Poiana Marului 850

5 Moldova Belobresca 4000

6 Iam — Ciortea 2300 Gravitational | 96300

7 Iam - Rusova 1820 Gravitational | 41800

8 Tau — Ezeris 30 400 Gravitational 12065

9 Timis Superior 177 940 Gravitational | 104000

10 Varadia — Secaseni 2100 5750 Gravitational | 73500

11 Ciornovat 1085 3900 Gravitational | 20590

12 Vrani — Mercina 5100 1200 Gravitational 132000

13 Greoni — Ticvanu 3235 500 Gravitational 122600

14 Surduc — Forotic 280 2100 Gravitational | 20600

15 Barzava - Doclin 250 3070 Gravitational [ 5050

16 Dalboset - Prilipet 970 6000 Gravitational | 35500

17 Bistra — Otelul Rosu 2885 950 Gravitational [ 75100

18 Cadar - Remetea 1785 5000 Gravitational | 52090

19 Bocsa — Binis 1660 2500 Gravitational | 54000

20 Bocsa - Sosdea 4400 1100 Gravitational 132000

¥ CES — cy30ujarbe epo3uje Tia

VY okpyry Kapac-CeBepuH cripoBelieHa je CepHja HaydyHHX CTyAdja Yy TOCIEAmOj MCIHCHUjH paau
UICHTU(HUKOBaha OIPXKHUBUX pelIeha 3a Cy30Mjarbe BHINKA Biare y 3eMJBHINTY NPHMEHOM paaoBa 3a
OlIBO/IhaBame-apeHaxy. Crnenuduune cTyaurje U3BEICHE 3a UICHTH(PHUKOBALE PEIICHa 32 Cy30Mjambe BUIIKA

NS, :;L":“" BJIare yKasaje Cy Ha BeoMa IT0BOJbaH edekar punrepa y ynorpedspeHIM MOJMIPONUIeHCKUM Bpehama u 1o0ap
— o B ]
Nete: s el v sl Aeet i Rt o Bpso mobap edexar TepacuHCKOr ¢uirepa. Pesynrarn TeXHHMUKO-€KOHOMCKOI IpopadyHa 3a oapeheHa

npoydYaBaHa Moapyyja MOKa3alH cy NpEeTepaHo Mally yaasbeHocT u3Mel)y onBona, ox 4 - 5 M, U MperepaHo
BUCOKY cllelIM()UYHY HHBECTHLH]Y. 3a OBO HOAPYYje NPENOPyUyjy c€ pacTpecuTa MoIpevHa IpeHaxa, [1eBacTa
IpeHaka M ApeHaXka KPTHUIla IpeMa MPOojeKTHUM HOHOTpaMHMa, He mpenazehu pactojame m3Mmely meBacTux
0JIBO/Ia Y POBOBUMa 3a QUITpUpame o1 46 - 86 M, y 3aBHCHOCTH O]l KOpUIINEHOT (GUITAPCKOT MaTepujaa.
Knusuiira HACY caMO 3HauajHa reo-OMacHOCT; MOMPHHOCE TeoMOP(HOM MpeoONHKOBamby Mej3axa
u TpaHcopmuIry JokaiaHy Tomorpadujy. IlocToje Munubema na KIM3UIITa Tpeba cMarpaTd MPUPOTHUM U
yoOuuajeHuM EHOMEHOM Y T'eOJIONIKOj UCTOPHU]U, HAKO UX 3ajeIHUIA PETKO JIOKUBJhaBa Kao TaKBe.
3a xynanujy Kapam-Ceepun yTtBpheHo je na je 12618 xa 3emsbuiuTa HOrohjeHOT KIM3HILTHMA
crabunm3oBano, 6106 momycrabunuzoBano u 3381 xa 3eMsbUIITa TOTO)EHO AKTUBHUM KITU3UIITHMA.
[Mocnenmux rogMHa Ha 1MOJbY yHaIpehema 3eMJbUIITa OCMUIILEHE CYy HOBE caBpeMeHe Metoze. thuxosa
nojaBa MoBe3aHa je ca MoTpedoM Ja ce MUHMMHU3WPAjy HEraTHBHE MOCNCAMIE TeHePHCaHE aHTPOMOTCHUM
YTHUIajeM Ha BOJICHE U 3eMJBHUIITHE pecypce. OBe MeToze cy moceOHo mocBeheHe KOHTPOIIH MOTIIaBa, YIIPaBbamby
JIeHUIUTOM BoZie, KOHTPOIH 3araljema Tia, KOHTPOJIM epo3uje T/a. 3ajeTHO ca TpaJulMOHAaTHUM MeToiaMa Koje
Cy ce JI0 cajia KOPUCTUIIE, HOBE METOJIC YHHE OCHOBY 33 OJJPXKHMBH Pa3BOj JPYIITBA CIIOCOOHOT Ja OJIrOBOPH Ha
M3a30B€ Ca/IalIEHOCTH.
VHanpeleme 3eMJbHIITA je BUTATHH €JIEMEHT MOJCPHHX IOJBONPUBPEIHHUX cHCTeMa jep moBehasa

- IUIOTHOCT TJIa M OCHTYpaBa BUCOKY M CTAOWITHY MOJBONIPUBPEIHY POLYKTHBHOCT TOKOM BpeMeHa. OIpKUBOCT
DS TRISLITIA ANERS BARILCE D IMALMATATIRI FUNCIARE L MIVELLIL HOJLOHpI/IBpeI[HI/IX HOBpIHI/IHa 06636ehyje (6] KOHTpOHOM Hpoueca XI/II[pOJIOIHKe, 6I/IOX6MI/IjCKe, XI/I):[pOFeOJIOHIKe
ot e, SO R LAY NpHUpOJIe, Ka0 U JIPYTUX MpoIieca KOju Ce OJIBUjajy y OBUM I€j3akuMa. [1aBHaA CBpXa OBUX Mepa KOHTPOJIE je

AMEUORARDA TERliaUmiLOR

KOHTpPOJIA TPOTOKA MaTepHje U eHepPruje yHyTap MOJbONPHUBPEIHNX CHCTEMAa U MUHUMH3HPAhe IyOUTaKa.
Jeamn onm maBHMX MpoOjia KOjU OBE MEpe MOpajy Ja pelie je yIpaBbatbe CBE WHTCH3UBHH]OM
KOHKYPEHIIHjOM 33 BOJHE peCypce y3eBIlH y 003up MOTpede 32 04yBabeM YHUCTOT U OAPIKUBOT OKpYXema. Y

TITTT vischaRi £ SESECARE-DREMAN
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IMOJBOIIPUBPEAHOM CEKTOPY MOKEMO BUACTHU J1a he ce moBehame MPOAYKTUBHOCTH 3aCHUBATU HAa ITPUMCHH HOBUX
TEXHOJIOTHja Ha TOJbYy yHampehema KBalIuTeTa 3eMJbUINTA, KOHKPETHHjEM MpopadyHy moTrpeda 3a BOIOM 3a
OnJpKe, 3Ha4YajHUM 1TO00JBIIAAMA Y MTPOjeKTOBakY, MMIUIEMEHTALN]H, YIPaBJbalby CHCTEMa 32 HaBO/haBamba
W olBOMmaBame. Ha oBaj Haunn Oulie Moryhie onroBopuTH Ha TpeHyTHE MpoOiieMe y CeKTopy yHarmpeherma
KBaJIUTETa 3eMJBHILTA, IpoOJieMe KOjU Ce MOPajy PEIIUTH IITO epUKacHUje U OpiKe.

MopepHu3anyja cucTeMa 3a HaBOIMHABAKE W OABOAKY M yCBajarkbe (MHAHCHjCKH, COIHjaJHO-
E€KOHOMCKH M EKOJIOIIKH KOMITAaTHOMITHMX CHCTEMa yIpaBJbaiba 3aXTEBajy XONUCTUYKH MPHUCTYI Y MOKYIIAjy
noBehama MoJBONPUBPEIHE TPOU3BOAE, T000IbIIaka TEXHUKA 04yBamha pecypca BoAa, Kako Ou ce CIIpednsio
3aciambUBambe TIIa, KA0 M CTarHaIja BOJIE, OHOCHO 3aIITHTE )KUBOTHE CPEIHHE.

I'menajyhu U3 mepcrieKTHBe OPKUBOT pa3Boja yrpaBibakha BoAaMa y MOJbONPUBPEAN, MOXKEMO BUACTH
Ja ce BehrHa cucTeMa 3a HaBOAK-aBambEe M OABOAHABAbE pa3BHjaia KOpak 10 KOpaK TOKOM BpeMeHa. Y MHOTHM
OJI OBUX CHCTEMa HEKe CTPYKType cy octapeine u / mnu omrtehene. [lopen Tora, cucteMu 3a HaBOAABAKE U
OJIBOZIKbY MOPajy Ja TIOIHECY COLMjalHe U €KOHOMCKE MPUTHCKE | J1a Oy[y y CcTamy Ja MO3UTUBHO OIrOBOpPE
Ha MPOMEHE Yy CerMEHTy 3axTeBa M noTpeda. Kao mocnenuna tora, HHQPacTpyKTypa y OBUM HAaBOAKABAHUM
¥ / WU WCYIICHUM TOIpYYjuMa Mopa ce OOHOBHTH WJIM YaK 3aMEHUTH Kako OW ce HacTaBWia OIP>KHBOCT
NOJHOTIPUBPEIHE TPOU3BOAe. OBH MpOLIECH 3aBUCE 0J] HH3a (haKkTopa Koje Tpeda 100po KOOPAHMHUPATH: HOBUX U
CaBPEMEHHX TEXHOJIOTH]a, 3aIITUTE XUBOTHE CPEANHE, HHCTUTYIHOHAIHOT Ojayama, EKOHOMCKE U (PMHAHCH]CKe
aHaJM3e, NCTPaKMBaha KBAIUTETA U pa3Boja JbYICKUX pecypca. Mel)yTium, MHOTH 071 OBUX (haKTOpa MOBE3aHU
Cy Ca pH3HMIIMMa W HEN3BECHOCTUMA KOje TeHEePHIY KIMMaTcKe MPOMEHe, TPXKUILTE U Mel)yHapoaHa TProBHHa.

Crora he moBehame BpeTHOCTH IPOU3BOIHE jETMHUIIC 10 j€AMHUIH TOBPILIMHE UTPATH U3Y3ETHO BaXKHY
yJory, moceGHO y CBeTTy edeKaTa KIMMAaTCKUX IIPOMEHa Ha peTrHOHATHOM HUBOY. [10CTOjamke XHIpOKINMATCKIX
MojIaTaKa je CyIITHHCKU YCJIOB Y MPOjEeKTOBakbY M yNpaBibalkhy PajJjoBUMa 32 HABONHABAKE M OJBOAABAE.
MHoOTH 0] OBHX CHCTEMa Cy NMPUMEHCHU Y Mepruoay Kaaa epeKkTH KIMMAaTCKUX MPOMeHa HHUCY OWIIN TOJIHMKO
OUHIJICOAHHU, IIa 3aXTeBajy IMPEUCITNTUBALE (I)yHKHI/IOHaHHI/IX U OIICpaTMBHUX IIapaMe€Tapa, Ka0 U HBHUXOBO
npuiarohaBame HOBUM ycioBUMa U 3axTeBuMa. LlTaBuie, axxyprupame 1 MOJEpHHU3ALINja HHCTHTYTUOHAIHUX
HOCTYyIIaka Cy KJby4HEe KOMIIOHEHTE rmoBehama (pIeKCHOMITHOCTH CHCTEeMa 3a IMOCTU3ame BUCOKUX CTaHIapiaa
y npyxamy yciyra. [ToceOHa nmakma Mopa ce IMOCBETUTH, Y HEKHUM CIIyYajeBHMa, MEHE[IMEHTY Ha INTETY
TEXHOJIOIIKE KOMITIOHEHTE.

3.2 TumMuka )Kynanmja

Ha nuBoy TuMmmuinke KymnaHHje, KaKO 3a OCHI'Yparmbe OIPXKHMBOT YIpPaBbaka BOAHUM M 3EMIJBUIIHHM
pecypcuma, Tako | 3a yOlakaBame / yKiIamame HeraTHBHUX e(eKaTa KIMMaTCKUX MPOMEHA, CIIPOBEJICH je HU3
pazoBa Ha MoOoJbIIAKY 3eMJBHINTA (MCYIIUBabE-IPEHAXa, HABOhaBamke, 0opoda MmpoTuB epo3uje Tia). OBu
panoBU Cy MHTETPUCAHU y HEKHM CJIydajeBUMa y CIOKEHE cacTaBe (MCYIIMBame - APCHaxka - 0opda mpoTHB
epo3Hje Tia WIN NCYIINBAILE - IPeHaXKa - HABOAaBamkhe) Kako OM ce 60Jbe OJrOBOPHIIO Ha CIICHU(HIHE N3a30BE
UJBAHOT MOJpYYja.
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Taberna ynanpeleHHX MOBPIIMHA paJ0BUMa Ha 3eMJBHIITHO] HHPPACTPYyKTypH THMHIIKE XKyTTaHH]je

L xananu 3a
VYHampeljeHe moBpIInHe o HOBPHIMHA_(ha) TS| eymmame
Tpasuramnia | Menymiapame | HaBo/basame | Jipenaxka (kM)
Sag - Topolovat 27653 8254 4260 587.3
Vinga - Biled - Beregsau 16907 8623 065 332.71
Behela 1662 51.25
Fibis - Alios 1588 1619 59.6
Ghiroda - Recas 8879 5042 252.5
Recas Chizatau 3500 1919 79.45
Minis - Chizdia 3514 1562 13411 67.54
Riu Glavita 8486 157.27
Hitias - Costei 384 50.52
Nord Lanca Birda 18147 13468 617 592.57
Pogonis 5012 6057 264.8
Surgani 2060 5700 177.1
Cernabora Timisana 2825 5485 166.65
Banloc 1477 8719 944 129.86
Moravita 7495 3205 5140 325.72
Birzava Mijlocie 12172 1297 338 294.2
Roiga 6070 785 157.16
Beregsau Amonte 1513 31.13
Bethausen - Ohaba 630 4246 4.92
Tr. Vuia - Dumbrava 838 978 13.33
Timisul Superior 2699 400 305 91.81
Cinca 248 260 14
Bega Superioara 348 25.32
Sergani - Cernabora 182 204 12.83
Manastur - Bunea Mare 94 7
Aranca 55582 25 986.05
Muresan 6040 448 124.7
Sannicolau - Saravale 19998 1208 401.9
Galatca 8280 41.65
Checea - Jimbolia 54451 684 828.51
Uivar - Pustinis 5403 300 88.62
Rauti — Sinmihaiu German 5128 321 178.25
Begheiu Vechi Vest Timisoara 10500 10 281.32
Teba — Timisati 28063 285 818.5
Bociar 4126 90.73
Caraci 5503 240 121.97
Rudna — Giulvaz 5643 252 137.36
Sud Lanca Birda 0984 251.73
Timisul Mort 19692 539 354.07
Livezile 5462 89 110.31
Partos — Glogoni 2876 62.25
Cherestau — Dicsani 357 2298 43.18
Beregsau 542
Periam 589
TOTAL
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Cucrem 3a ucymupame lypran

228

LprHe cranuiie moBe3aHe ca OBUM OJ[BOJHUM CUCTEMHUMa CYy CYMHPaHE Y HACTaBKY:

Ypehewme Apanka ce cacToju o 9 MPITHUX CTaHUIA ca cleaehuM kapakTepucTrKama:

- CII Apanka, ogpemuInTe CTaHUIIE j€ 3a UcymuBame, Tyl cranuie je CIIP, Opoj arperara je 8, cHara
arperara je 150 kW , tun mymne JIX 750, nportok arperara 1,69 mi1/ ¢, HOMWHaITHa BUCHHA ITyMITama je 6 Mca.

- CII YerneBumm M. /1., onBoamaBame, CIIP, ca 3 mymiiHe jemuHuUIe, CHATa jeTHe JeqUHUIE je 55 KW,
tun nymne bparec 500, ykymau npotok 0,6 mc / s, HOMHHaIHA BUCHHA TyMnama 3,6 mCA

- CII Yermesumm MC, onBoamaBame, CPII, 2 jenuanne cuare no jenuauim ox 90 kW, 1 jemununa
cuare 30 kW, 2 jemunurie cHare 5 kKW 1o jeauaunm, mymie cy tumna bparem 500, bparem 350, Kpum 150 , a
nporomw arperara cy 0,75 mc /s, 0,25 mc /s, 0,033 mc / s, HOMHHaJIHA BUCHHA ITyMIama 6,5 mCA;

- CII byrapcka KoyioHHja, OAPEAUINTE CTAaHHUIIE jeCTe 3a ONBOAmaBame, TUM ctanuie je CIIP, 6poj
arperara je 4, cHara arperara je 90 kW, Tun nmymre bparec 600, mportok arperara 1,02 mc / s, HOMUHaTHA
BHCHHA MMyMIama je 4,68 mCA;

- CII Mypert, ogpeauInTe CTaHUIIE j€ Za OaBOAmaBame, Tl ctanulle je CIIb, ca 6pojem ox 6 arperara,
cuare arperata og 200 kW, u ocrana Tpu arperara, HOMAHaJIHa cHara arperara je 630 kW , mymmna tama /] 750
V u JIB5-110, ykymau npotok 0,71 mc /s u 7,5 mc / s, HOMUHATHA BUCHHA IyMITama je 7,5 mCA;

- CII Bankan I, onpeawuiire cTaHUIlE je 3a oABoAmaBame, Thn cranuiie je CIIP, ca Bumme ox 2 arperara,
cHare arperara ox 180 kW, tun mymme bparem 500, ykymau npotok 0,75 mc / s , HOMHHAIHA BUCHHA ITyMIIamba
je 6 mCA;

- CI1 Bankan 11, ompemummiTe cTaHUIIE je 32 OBOM-aBame, T ctanutle je CIIb, ca Bumme oxn 3 arperara,
cHare arperara ox 165 kW, tun mymre bparem 500, ykymau ipotok 0,65 mc / s, HOMHHAJIHA BUCHHA ITyMITaha
u 3,6 mCA.

Ypehewe Bunra-bunen-bepercay

- CII beukepexk I, ompenuiiTe cTaHUIE je 3a OnBoAmaBame, THH ctanutle je CIIP, ca pumre ox 2 arperara,
cHare Ha arperaty ox 22 kW, tum mymne bparec 350, ykymau npotok 0,3 mc / s, HOMHHAJTHA ITyMITa BUCHA U
5,7 mCA;

- CII beukepek 11, onpemumte cranwuie je 3a onBoamaBame, Tl cranwuie je CIIP, ca Bume on 2 arperara,
cHare arperara o 75 kW, tun mymrie bparec 500, ykymau nmpotok 0,53 mc / s, HOMHHAJIHA ITyMIIa BUCHHA U 6
mCA;

- CII beukepek 111, onpenumite cTanuiie je 3a onBoamasame, Tutl CIIP cranute, 1 rpyma ca 2 arperara,
cHare arperara ox 75 kW, tun mymmne bparemr 500, ykymau npotok 0,69 me / s; 1 rpyna ca 1 jennHHAIIOM, CHare
omoka ox 22 kW, tun mymrie bparemr 360, ykymau mpotok 0,22 mc / s, HOMHHAJIHA BHCHHA ITyMIama je 7,6
mCA;

- CII bepercay I, onpenminre cTaHuile je 3a omBoamaBame, Tl ctanuie je CIIP, ca 6pojem ox 3
arperara, cHare arperara ox 75 kW, tum nymrre bparem 500, ykymau mipotok 0,5 mc / S, HOMHHAJTHU BHCHHA
mymmama u 7,9 mCA;

- CII bepercay 11, onpenuimre cranwuie je 3a ononmasame, Tull CIIP cranume, 2 rpyne, 1 rpyma ca
2 arperara cHare Ha arperatr ox 90 kW, tum mymmne bparemr 500, ykymau npotok 0,75 me /s ; 1 rpyma ca 1
jemuHUIIOM, cHare Omoka ox 22 kW, tun mymne bparec 350, ykymau mporok 0,28 mc / s, HOMHHAJIHA BUCHHA
mymmama je 6 mCA;

Yrampeheme Keua — XKombosm

- CII bobna I, ogpeaummre cTaHuUIE je 3a onBoAmaBame, TUIl cTanurle je CIIb, ca 6pojeM ox 4 arperara,
cHare Ha arperaty ox 75 kW, tum mymmne bparem 500, ykymau mpotok 0,72 me / s, HOMAHAIHA TIyMITa BUCHHA
n 4,5 mCA;

- CII Yenej I u 1I, ompenummTe craHuiie je onBoamaname, Tl cranuie CIIb, cactoju ce om: 1 rpyme
Koja ce cacToju on 3 jemuHuIe, cHare 1o jeauanmm 130 kW, mymme tuma /X750, ykymHor mporoka 1,5 mc /s,
omHocHO 1 jemuHuUIlEe, CHare 1Mo arperary 75 kW, tun mymmne bparem 500, ykymau npotok 0,66 mc / s, BUCHHA
mymmama 5,6 mCA; 1 rpyna koja ce cacroju of 3 jequnwiie, cHare mo jeauauim 400 kW, mymmne tuna /IB 5-47,
yKymHOT Tipotoka 0,77 mc / ¢, omHOCHO 3 jemuHuIle, CHare 1Mo jeauHuny 75 kW, myme tuma B 2-10, ykymHOT
npoToka 3,68 mc / s, BucuHa mymmama 7 mCA;

- CII Komioc, ompeiuIiTe CTaHUIIE j€ OBOAABALE, THIT ONIPYKHE CTAHHIIE, CACTOJU C€ Of1 2 jeNNHUIIE,
cHara ro jequanny 40 kW, tun mymre bparem 400, ykymau npotok 0,42 mc / s, ogHOCHO 1 jenuHuIa, CHara mo
jemwanny 20 kW, Tam mymrire bparerr 350, ykymau npotok 0,28 mc / s, BucuHa nmymmnama 4,6 mCA;

- CII I'paBar, ofpequinTe CTaHUIE j€ OABOAKABA-E, TUII ONPYKHE CTAHUIIE, CACTOjU ce Of 3 jeANHUIIE,
cHara no jenuaum 90 kW, Tan nmymne bparem 600, ykyman npotok 0,36 mc / s oqHOCHO 1 jequHmMIa, CHara 1mo
jemwanny 40 kW, Tun mymrie bparern 400, ykyman npotok 0,42 mc / s, BucuHa mymmama 5 mCA

- CII XKombosb, ompenuinte cTaHuIe je ogBoamasame, Tull CIIP cranute, cactoju ce on 3 jenuHulle,
cHara 1o jeguaHUnU 55 kW, tun nymne bparem 500, ykymau npotok 0,6 mc / s oqHOCHO 1 jennHuIa, CHara 1mo
jemwanny 40 kW, Tamn mymrte bparerr 400, ykymau npotok 0,42 mc / s, BucuHa mymmnama 5 mCA;

VYuanpeheme YjBap — [lyctuaum

- CII Kepurec I, onpenumire cranwuie je oqBoamaBame, TH cranuile CIIb, cactoju ce ox 1 jenunute,
cHare 1o jenuaum 40 kW, mymne tuma /1X 450, ykymaor nmporoka 0,6 mc / s ogHOCHO 1 jequHwmIle, CHare Imo
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jemuaunu 150 kW, tuna [ymna X 750, ykynau npotok 1,5 me /s, BucuHa nymnama 5,9 mCA;

- CII Keputec II, ogpenumre cTaHuIe je ONBOAMABame, THI ONPYKHE CTaHHUIE, CacToju ce ox 1
jenwHMLE, cHare 1o jenquauny 22 kW, mymie tuna bparerr 350, ykynaor npotoka 0,28 mc /s;

- CI1 Otenex M./l .; onpenminTe CTaHUIIE j€ OBO-aBame, TUI ctanutle CIIb, cactoju ce on 4 jenuHure,
cHara 1o jeaunuiu 37 kW, tur nymne bparemr 400, ykymau npotok 0,3 mc / s, Bucuna mymmama 4,1 mCA;

- CII Ilyctunumi, ofpeauinTe CTaH!IIE je 3a oABobaBame, Tl ctanure ClIb, cactoju ce o 2 arperara,
cHare 1o arperaty 55 kW, mymmne tuna /IB 450, ykynaor nporoka 0,6 M3 / s, Bucune mymmama 7 mCA;

- CII Cuamaptur M.J1.; ogpenumire cTaHuiie je oaBoAmaBame, Tun cranure CIIb, cactoju ce om 2
arperara, cHare no jenuaurm 30 kW, tuma mymme BPI, ykynaor mpotoka 0,15 mc / s, Bucune mymmama 5,3
mCA;

- CII ¥YjBap; ogpeauinre CTaHUIIE je 3a ofBoAmaBame, Tum ctanure ClIIb, cactoju ce on 2 jenuHuIe,
cHare 1o jenuauiy 200 kW, mymne tuna [1PB 450, yxymHor nportoka 1,5 mc / s, Bucune mymmnama 7,1 mCA.

VYuanpehemwe Paynu-Cuamuxajyn-l'epman

- CII Ilpomerapy; ompenuinTe cTaHuIe je omsonma, Tun cranutie CIIb, cactoju ce ox 1 jemunmite,
cHare 1o jequanim 40 kW, mymrie tumna J1X 45, ykymHor ipotoka 0,6 mc / s, BucuHe nymmama 4,1 mCA;

Yruamnpeheme lllar-Tormonosait

- CII 6 Momranna; ogpeauITe CTaHUIE je oaBoama, Tul cranule CIIb, cactoju ce ox 4 arperara,
cHara 1o arperary 90 kW, tum mymmne bparerm 600, mpotok arperara 1,075 mc / s, BucuHa mymmama 3,6 mCA;

- CII 3 Anbuna (YpceHn); OpenuInTe CTaHUIIE je ofaBoamaBame, Tuil cranuie CIIb, cacToju ce om 2
arperara, cHare 1o arperary 90 kW, mymre tuma bparem 600, ykymHor nporoka 0,6 mc / s, BACHHE ITyMITama
8,1 mCA;

- CII 4 Ba3zomr; ompenuinTe CTaHUIE je onBoAmaBame, Tull cranuie CIIb, cactoju ce on 7 jenuHuUIA,
cHare 1o jequanmm 110 kW, tuna mymire bparec 600, ykymHor ipoToka 1 mc / s, Bucune mymnama 7,15 mCA.

4. CUCTEMMU XUJPOEJUJIHOCTH

4.1 Kynanuja Kapam-CeBepun

Ha nuBoy oxpyra Kapam-CeBepuH, rpanoBu u npubimkao 70% ommTuHa uMajy BOJOBOIHE CHCTEME.
[ITo ce THYe cuTyanuje ca CHCTEMHUMA 3a CaKyIlbame, Ollarame 1 NpedninhaBamke OTIaAHUX BOJa, CUTYaIlHja
je 3abpumasajyha jep Mame 0J1 YeTBPTHUHE OIIITHHA UMa]y CaBPEMEHH CHUCTEM MpeyHnIinnaBama.

1. Xunpo-ypbana onpema rpaja Pemurie

IMTocpencTBOM BOJOBOAHOI CHCTEMa CHaOIeBa Ce BOIOM Kako rpaja Pemmia onmTHHY Tako W Heka
MpUKJbYUYCHA Hacesba kopuctehu pecypcee u3 jesepa Ceky u uzBopa Comoin. Cupora Bona npuxpaheHa u3 jesepa
Ceky npeunmhasa ce y mocTpojemwy 3a npeuninhaBame Pemmnna koja nokpusa cienehe TeXHOIOMIKE Mporiece:
Koarynaiujy / QGIuokynanujy; AeKaHTaiujy; Op3y GuiaTpanujy necka; Ae3UH(EKIH]y Y KOHTAaKTHOM Oa3eHy;
KOpEKIHYjy TBpAohe moMohy yribeH-THOKCHIA U KPEUHE BOJIC.

Bonosoanu cucrem Peruiia oncityKyje HEKOJIMKO TyMITHUX CTaHUIIA Ha cliefiehy HauuH: [[PITHA CTaHUIIA
Camora (mymma Boxy ao cienche cranune), upmnHa ctannia Mopoaca | (omenyskyje motpomade y cyceacTBy
Mopoaca 1), nymnna cranuna Mopoaca 11 (oncirykyje morpomraude y Mopoacu U kBapt), myMIiHa CTaHHIIA 32
xuapodopom Ormenil 1 IpiHa cTaHuIa 3a Xuapodopom Kapajman.

Cucrtem BonocHa0ieBama rpana Pemmie uma 5 peszepoapa kanarureTa ckopo 10.000 ky6uka. BomoBoana
Mpexa uMa AykuHy npeko 130 kM, of yera eo 3aXTeBa paJoBe HA CaHAIH]H.

Kanasnuzanuonu cucteM y rpany Pemmiia je MEIoBUTOT THIIA, CAKyIJbeHAa 0TI JHA BOJIA CE TPAHCIIOPTYje
JI0 TIOCTPOjeba 3a mpeunihaBame U 3aTUM UCyITa y peky bp3aBy. CucteM Hema LpITHe CTaHHIIE 3 OTHaHEe
Boje. Ilpouec npeunmihaBama Boje je nBocrenenu Ouomnomku. [locTpojeme 3a npeunmhaBame MMa QuHe
pelIeTKe, Ta3upaHo JAecaHTHpame, NpUMapHe JIeKaHTepe, CEeKyHAapHe JEeKaHTepe, pe3epBoap 3a aepaiujy,
depmenTaonn pesepoap. Haxkanoct, nomaha kaHanu3alioHa MpeXa HeMa JOBOJbHO MOKPUBEHOCTH Y
nopehemwy ca norpedbama moxapydja.

2.Xuzapo-ypbana onpema rpaga Kapancebema

Cucrem BomocHaOmeBama rpaga KapanceOema omciyxkyje 2 Haceiba: KapanceOemr u XXymy. U3Bop
BOJIC HEOIXOJaH 3a OBaj CHCTEM J0JIa3u U3 aKyMYJIallMOHOT je3epa 3epBellT, je3epo Koje ce Mak Harmaja u3
jesepa [lossana Mapynyj (pexa buctpa Mapynyj (buctpa JaOyke). Bona n3 akymynanuoHor jesepa 3epBerTa
ce mpeuunmthaBa y MoCTpojemy 3a npeduiihaBame y m3rpahieHom neny KapanceOerna, craHuiie koja uma
TEXHOJIOIIKE TPOIIeCce Kao IITo cy (UIOKyanuja, MUKpoduiITpauja, op3a ¢puirpaiiyja necka, 1e3uHdeKxiuja.

JuctpulOyTrBHA Mpexka BOIoBOIHOT cucTteMa KapaHceOeln nma Ty>kuHy of mpeko S50 kM.

Kananu3zanuonu crcteM Koju ce olHOCH Ha Tpal Kapance0Oeln jenTMHCTBEHOT je THTIa, ca TPaBUTAHOHOM
JIPEHaXKOM, a OTMajJHe Boje ce mpeuuinhaBajy y mocTpojemy 3a npeuninhaBamwe Kapancebem. [Ipeunmihiena
BOZIa ce 3aruM ucnymTa y peky Tamuur. IToctpojeme 3a nmpeunirhaBame KapanceOenr nMa HUIBO MEXaHHYKOT
TpeTMaHa (peleTke, pe3epBoap 3a yKIamame MAaCTHHUX Haciara, JeKaHTepe), HUBO OMOJIOIIKOT TpeTMaHa
(pe3epBoap 3a aepamnujy, CEKyHAapHE AEKaHTEpPH, pe3epBoape 3a (epMEeHTAl]y MyJba) U HHUBO XEMHjCKOT
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TpeTMaHa (XJIOpUCabEe, pe3epBoap 3a BOLy, KOHTAKTHH 0a3eH) . A y ciydajy OBOT rpazia, CHCTeM TpeTMaHa Boja
HE TIOKPHUBA Y TIOTIIYHOCTH CTaMOEHO ToapyJje.
3.Xuapo-ypbana onpema Hacesba bokia

OBaj cucrem 3a cHabneBame BOIAOM CIYXH Tpady bokmm xopucrehnm Bomy M3 HEKOTHKO OyIIOTHHA
OTIPEMJBEHHX IyMIIaMa Koje Iajby BOAY Y IOCTpojeme 3a npeuninthaBame. [locTpojeme 3a npeunimhaBame nMa
(hunTepe 3a XJIOpHCamke U Mecak ca MpCcKaluilamMa 3a aeparujy.

Cucrem BogocHabneBama bokia nva mymnay cranwiy (I'oquHOBa) U 5 pesepBoapa (YKyITHH KarmamuTeT
oko 3000 xyOmka) o Kojux cy 3 (QyHKIFOHATHA.

CucteM cakymubama oTHagHuX Bona bokmia je MemoBuTH cucTeM. 300T YMECHUIIE Aa MOCTPOjEHE
3a npeuninhaBame bokina u namse He QYHKLIMOHUINE, ITIABHU KOJIEKTOP C€ HCIYIITA AUPEKTHO Y Mopasuiy,
JIOKAJIHU U3BOp IpuTOKa peke bp3ase. Kananuzanmona mMpexa bokina je MemoBuror tuma u o0yxsara npeko 8
KM KaHanu3anyje. Kanann3anuoHu cucteM HeMa LpIIHE CTaHULIE 3a OTIIaJHE BOJE.

4. Xunpo-ypbana onpema rpaga Onenry Porry

Omnciyxyje rpax Oneny Pomy u nHacesbe Umpeama kopuctehu Bomy u3 pesepBoapa Marypa (peka
bucrpa). C 003upom Ha reomopdosiorujy moapydja, Boa ce TPaBUTAIMOHO TPAHCTIOPTYje y AUCTPHOYTHUBHO]
MpEXH, CUCTEM BofocHabaeBama rpaga Oueny Poury Hema myMnHy CTaHHMILY.

Taprap cranuia noBe3aHa ca BOOOBOJHMM cHcTeMoM rpaga Oueny Pomry nMa TEXHOJOLIKH mpolec
KOjH YKJbydyje: (IIOKyNalujy, JeKaHTanujy, Quatpannjy Kpo3 Op3e ¢unrepe u nesmHpeknujy. Mpexa 3a
TUCTPUOYTIH]jY BOfE ayTa je mpeko 40 kM.

VY cnyuajy rpaga Oneny Pomry, mokemo roBaparn O KaHaJIM3aLMOHOM CHCTEMY KOjH YKJbYdyje
KaHAJIU3aMOHY MPEXY MPErpagHor TUIIA y AY>KUHH 0f] CKOPO 17 KM KOjy OIICIIyKyje IPOYUCTHA CTaHULA. 3aTO
mro pesbed Ha moapydjy Hacesba Oneny Pormry, 103BosbaBa rpaBUTAallMOHM NPOTOK OTIAAHUX BOAA IO TauKe
UCIIYILITakha, KAHAIM3ALHMOHU CUCTEM HEMa IIyMIIHY CTaHUILy 3a oTnanHe Boje. OtnaaHe Boe U3 foMahnHCTaBa
ce npeunithaBajy y mocTpojemy 3a npedrinhaBame Koje yKJbydyje: yla3Hy KOMOpY, pelIeTKe, OAjiarame IeckKa,
npuMapHe JeKaHTepe, MyMIIHY CTaHHILy 3a MyJb, CTEJIaXe 3a CYIICHE MyJba UTA.

5. Xunpo-ypbana onpema Hose Monaase

Bonooanu cucrem HoBa Monaasa omncinyxyje 3nacessa (HoBy Momnmosy, Ctapy MonnoBy u Madesuh)
xopuctehu 2 noazemua nzsopa Boae (Mauesuh u ®nopumynay). Boaa ce 3atum TpeTupa XJIOpHOM CTAaHULIOM
WIN 1e3UH(EKIIjOM pacTBOPOM KpeuHor xjopua. LlprnHa ctanuia nose3ana ca BOAOBOIHUM cructemMoMm Hosa
MongoBa uMa yjory mnpeHoca HpeduiniieHe BOIe y pe3epBoap M3 KOjer ce HAKHAIHO BPIUM TUCTPHOYLHja
norpomaynmMa. JJuctpulyTrBHa Mpeska BoroBonHor cucteMa Hosa MonnoBa nma nyxuny Behy oxn 30 k.

Kananuzanuona mpesxa Be3ana3arpan Hosa Mongosa uma nyxuny on npeko 19 km. Kako kananuzauuonu
CHCTEM HeMa IIOCTpOjeme 3a mpedninhaBame, OTMagHE BOAE C€ MPEKO MyMITHE CTaHUIE MCIYILITAjy Y PEeKy
Hynas.

6. Xunpo-ypbana onpema OpaBuiie

OBaj cucteM y3uMa CHPOBY BOAY U3 4 CIIMBA W IMOA3EMHOT H3Bopa. 4 cinuBa cy: U3sop Peue (Xnmanan),
Banea Opasure, Cumuon u I'anepuja Hunonaje. [Tomzeman n3Bop nma 3 OyIIOTHHE ONPEMJbEHE TTOIBOTHUM
nyMIama.

IpriHa cTaHuIa Koja ce OIHOCH Ha CUCTeM BopocHa0neBama OpaBuie UMa yaory Ja OCUI'ypa oTpedaH
NPOTOK U NpUTHCaK norpomadnma. [Ipouec npeunnrhaBamwa Boge y cucteMy cHabaeBama OpaBuiia cacToju ce
071 fe3uH(EeKIMje XIOPOM U OJIBHja c€ Y HEKOJIHMKO CTAHMLA 3a XJIOPHCAHE IPEMa U3BOPHMa CHPOBE BOJIE.

[Ipeunmhena Bona MoXe ce CKIAAUIITUTH Y Pe3epBOapuMa YKYIHOT Karmanurera ckopo 2000 kyOHMX
MeTapa.

Mpesxa 3a tucTpuOy1Hjy BoJe npenasu 27 KM y Ay>KUHH ca JeJIOBUMa ca IPWINYHO HAIIPEAHUM CTamkheM
Jierpajaanyje.

I'pax OpaBuua uMa jeAMHCTBEHY KaHAIM3AaLUMOHY MPEXY y IyKHHU off ckopo 10 kM. Kananuzaumonu
cucteM y Hacesby OpaBulla He YKJbyuyje HU jeJHY ITyMITy 3a OTHaaHe Boje (300r KoH(HUTypaluje 3eMIBHIITA) U
HeMa KOPUCTH O] TOCTPOjerba 3a NpedninhaBame.

7. Xunpo-ypbana onpema bama Xepkynane

Oncnyxyje rpan bamy Xepkyrnane u cycegHo Hacesbe Ileumnmimka. CupoBa Bozma ce y3uma H3
aKyMyJauoHor jezepa Xepkynane (peka Uepna). Cuctem uma mMyMIIHY CTaHULLY KOja MpeyrIIheHy BOLy IyMIia
y pesepBoape.

[IpeunmhaBame Boze BpIIU ce y OCTpojemy 3a npeuninhasame bame Xepkynane koje uMa IeKaHrepe,
Op3e reckoBuTe (hunTepe U AC3UHPEKIN]y HATPH)yM-XUIIOXJIOPUTOM.

JyxuHa BOIOBOIHE MpEXE 3a 0BAj BOLOBOJ Mpesiasu 13 K.

Kananuzanuona Mpexa koja ce oqHocH Ha bamwy XepkynaHe je 1eJbeHOT TUIa ca YKYITHOM AY>KHUHOM Of
ckopo 16 kM. Kananuzanuonu cucteM uMa 3 IpIHEe CTaHUIle 3a oTnagHe Boze. IlocTpojeme 3a npeunuthaBame
HaJla3u ce Ha JieBoj obanu peke UepHe um mocenyje cienehe TEXHONIOTHje: pelleTKe, ra3upaHd cenaparop
MacHoha, MpUMapHU U CEeKyHAApHU JACKAHTEPH, PE3epBOapH 3a MyJb, OCTPOjeHE 32 PEUUPKYIALNOHH MYJb,
LPITHE CTAaHMLIE 32 MYJb, CTEIaXe 32 CYIICHE MYJba.

8. Xunpo-ypbana onpema rpana AmuHa
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CucreMm BomocHaOmeBama AmMHA MMOKPHBA Kako rpajg AmuHy Tako u Hacesbe Illtajepmopd. Omaj
CHCTEM KOPHCTH BOAY yIIIaBHOM W3 jezepa byxyj, aim m u3 6 npyrux mojzeMHux u3Bopa (m3Bopa). Cuctem
BOJIOCHAO/IeBaba ABHHA OTICITYXKyje 5 MyMIHHUX CTaHUIA (Kako 3a CHPOBY, Tako M 3a mpeduninheHy Boay) u 4
CTaHMIIE 3a MpeunhaBame (ITyHKTOBA) Koje paje Ha 0a3y HATPHjyM XHUITOXJIOPHTA.

'Y 0BOM BOJJOBOJTHOM CHICTEMY TIOCTOje 6 pe3epBoapa, Yiju yKyITHHU KalauTeT n3Hocu npuommkao 4000
KyOnka. Mpesxa 3a qucTpulynunjy Bojge Ayra je ckopo 37 KM, ca HOBHM U CTapuM H ITOJIOBHUM I[€BUMa.

Kananmmzammona mpexa ayra je oko 15 kM. [loctpojeme 3a mpeunmihaBame y okpyry llrajepmopd
YKIJbydyje TMOCTPOjerhe 3a MEXaHWYKO NpedunirhaBame, MOCTPOjemhe 32 OMONOIMIKM TPeTMaH, MOCTPOjemke 3a
npeuntihaBame MyJba, CHCTeM Y B Jie3nH(peKIrje 1 CTaHHITy 32 Meperhe apamerapa Bojie.

9. [lpyra HaceJba KOjU UMajy XUApO-ypOaHe cucTeMe

47 ommtuHa y okpyry Kapam-CeBeprH nMa BOIOBOAHE CHCTEME KOjU KOPHCTE MOBPIIMHCKE M3BOPE
(moroxe, jesepa) u moazeMHe n3Bope. Haxkanoct, HeMajy CBH CHCTEMH IOCTPOjerha 3a MpedynihaBame CHPOBE
Boze. Tamo te mocroje (i / umu genyjy), oOpama CHpoBe BOZAE CE YITIaBHOM BpINH XJIopuUcameM. MehyTuwm,
MOCTOj€ W MOJCPHHU]jE CTAaHUIIEC KOje UMajy M JCKaHTepe, AecaHaepe, pa3sHe Bpcre Guinrepa, IeHuTpuduKaTope,
X KOPEKIHjy UT/.

[TocTpojema 3a npeunmrhaBame Ha HUBOY OMMITHHA oKpyra Kapamr-CeBepuH je Bpio Majo, o KOjuX Cy
Heka HepyaknmonaaHa. OBa CHTyaryja T0BOIU 0 CUTyalrja 3aral)ema BOJOTOKOBA U 3€MJBHIINTA Ca YTHIIAjeM
Ha (haKTOpe KUBOTHE CPEIMHE.

4.2. TuMHIIKA KyaHHUja

Ha mmBoy okpyra Tummumr, cBux 10 ypOanux 1eHTapa (2 MyHHIHIHjE W 8 TpamoBa) U 78 o YKYITHO
89 ommTHHA WMajy IEHTpaNM30BaHE WHCTANAIMje 3a BomocHaOmeBame. IlITo ce Twde cHTyammje ca
MEHTPATM30BAHNM KaHAJTN3alIMOHUM HHCTananjama, 9 ox 10 ypbanux 1meHTapa uMa OBy BpCTy WHCTajaIlyja,
kao u 17 ox 89 ommtuHa.

Mynumunuja TemumBap Kpo3 CBOje XHIOpO-ypOaHE CHCTEME OCHUTYpaBa BOJOCHAOIEBame 3a IIMa.
330.000 cranoBHHKa, Boza Jojia3ehn Kako U3 MOBPIIMHCKUX H3Bopa (65%) Tako n momzeMHuX u3Bopa (35%).
HumycTpujcka Boga 3a mihe ce 00e36elyyje u3 peke bere kpo3 Bogosox 6p. 3. KBanurer Bozie ce MOXKE IPOMEHUTH
TOKOM KHIITHUX Ieprona (Tepruoau ca OOWIHUM IaJjaBUHAMa y TOPE-HM CIMBOBHMA 2 TJIaBHA M3BOpA - pEKe
Tamumr u bera) y moriteny 3amyheHocTH.

Mpeska 3a TUCTPUOYITH]Y BOIE MMa JyKUHY Of mpeko 620 KM, o dera Jeo MpeacTaBiba Heyckiahene
mapaMeTpe y OTHOCY Ha eBpOIICKe ompende. Mepeme Boje Koja ce AUCTpUOyHpa MOTPOIIaYrMa IIpeMaIryje
nporeHar og 99%.

Hpyra mynurnunuja Tumuinke sxymandje, JIyroxk, caadaesa BogoM mpeko 40 000 ctaHOBHHKA Kako U3
MOBPIIMHCKHUX M3BOpa (peka TaMur), Tako U U3 IMoa3eMHuX n3Bopa. [IpeuannthaBame Boae mpyxajy 3 dhadpuke,
O] KOjUX Cy 2 HaMEHeHe BOAH U3 TIOA3EMHIX H3BOPA, a jelHa TPETHpa BOAY U3 MOBPITHHCKUX M3BOpa. [lyxuHa
mucTpuOyTuBHE Mpeke npenazu 100 kM, a Mepeme npemarryje mporeHar o 90% morpomaga.

CBux ocaMm rpajoBa THUMHIIKE )XyIaHHU]€ TIPYKajy BOTOCHa0AeBamhe cTaHOBHUIITBY m3Mely 2600 u 13000
CTaHOBHHUKA (BPEOHOCTH 10 YpOAHOM IIEHTPY), IITO YKYITHO U3HOCH ckopo 47000 moTpornaya y JoMahmHCTBY.
YkymHO 8 TpamoBa Moxke 1a 00e30eau mpotok mpeko 25000 MkyOuKa Bojie 3a THhe THEBHO.

Y pypamaum monpydjuma 152.200 cTaHOBHUKA NMPHUKJBYYEHO je HA BOJOBOIHE CHCTEME, a IY)KHHA
IACTpUOyTHBHE Mpexke npenazu 1700 kM.

Kananmzamnuja otmagHux Boma BPIIM ce Ha HUBOY okpyra Tumum y 10 rpagoBa u 23 ommtrHe (IITO
npencraBiba TpehuHy yKyImHOT Opoja Hacesba Y KYyITaHH]j ).

Ha wuBoy myHumunuje TemumBap, KaHaTH3aIMOHA CHCTEM OIICITY)XKYje W CTAHOBHHKE OBOT Tpaja H
JIe0 CyCeIMHUX ONIITHHA / Cella, MOBe3aH0 CTaHOBHUIITBO mpemamryje 370000 eKBHBaJCHTHUX CTAaHOBHHUKA.
OTtnaznHe Bofie IPaBUTAIIMOHO C€ TPAHCIIOPTY)Y [0 MOCTPOjerha 3a MpedninaBame.

HOIVTABJBE VI - KIMMATOJIOIIIKA AHAJIM3A CPBUJA

Pa3HomMKOCT MpUPOTHUX YCIOBA M reorpadCK MoIokaj JykHoOaHaTCKOT OKpyTa oApel)yjy CymTHHCKe
OITMKE KIIMME ¥ FheHe JIOKaTHe ToceOHocTH. [IpBHU ce 110jaBibyjy Kao pe3yiITar OIIITe ITUPKYIIANH]je Ba3IyIITHAX
Maca pa3JIHIUToT opeKIIa MPEeKo pebe(PHMX meanHa. Y XJaaH0j Ce30HH I10jaBJby]y ce KOHTUHEHTATHH MTOJIApHU
YTUIAjH, KOjU IO HAIMUX KpajeBa MoJia3e MPEKO CHOWPCKOT aHTHITMKIOHA, HAU3MEHHYHO Ca TTOMOPCKHM
MOJIApHUM Ba3AyITHUM Macama Koje oxpeljyjy ceBepHoaTiIaHTCKU IuKiIoHu. [ToBpemeHo, anu He Oe3 3Havaja,
MOCTOj€ YTUIAj MOPCKUX Ba3MyITHUX Maca ca ATIIAHTCKOT OKeaHa Koje TOHOCH A30pCKH aHTHUIMKIIOH, alld U
n3 Cpemo3eMHOT MOpa.
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Cruka 1: Cpenma BUILIEroquIIba TeMieparypa (agantanyja no Knumaronoruju Cpouje)

[IpocTopHa pacnonena nmpoceyHe Temreparype y Jy:xkHoOaHaTCKOM OKpYyTy OTKpHBa IPeBary BpeAHOCTH
npexo 12 creneHu.

VY 3aBHCHOCTHU OZ IVIaBHUX peJbe(hHUX HUBOA, KA0 U HbUXOBUX MOCEOHOCTH, MOTY c€ UACHTH(HUKOBATH
cioxeHa Oprcka tomoknuMma (Bpair) U paBHHIE, O KOjUX CBaka 00yxBaTa IIMPOK CIIEKTap eleMEHTapHUX
TomokIMMa. Moe ce CIOMEHYTH TONOKJIMMa OpACKUX BPXOBa, mIymMa (M OHA, OpJa WM PaBHUIE), MOTY Ce
MIOMEHYTH U TOTIOKJIMMATH JIOJIMHE, JTUBAJC, je3epa UT.

Ha TomoTHe KapaKTEepUCTHKE XJIAAHE CE30HE YTHUYE LUpKyJalyja Ba3AyIIHHMX Maca jyroHMCTOKa,
3ama/ia v jyrosamnaja, OKeaHCKOT HJIM MEUTEPaHCKOT Mopekiia. Ha ocHOBy ommiTe mo3aanHe OBUX JOMHUHAHTHUX
UPKYJTalyja, 3uMe ¢y 0Ja)ke HeTo y APYTHM AeJI0OBUMa 3eMJbE.

[Ipoceuna jyncka Temmeparypa MoBe3aHa je ca pesbeHUM CII0jeM, a MOYeTaK W Tpajame 3amaJHux
AHTUIUKJIOHAIHUX AaKTUBHOCTH YMHH Ja TOIUIA CE30Ha YECTO 3al0YUbe Y Majy U MPOAysKaBa ce 10 centemopa.
Uzotepma ox 21 crenen O1MCcKo mparty rpaHuy u3Mel)y Opaa U paBHHLE.
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Crnuxa 2: bpoj nana ca (mo Knumaronoruju Cpouje)
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[TpBu nanu ca MPOCEYHOM JTHEBHOM TEMIIEPAaTypoM ca BpeaHoctuMa Behum miu jemnakum O cremenu L]
obu4IHO ce Oenexe y IpBoj Aekaau Gpedpyapa Ha jyro3amnaay HaIIET perHoHa. Y 0CTaTKy paBHHIIE BPEIHOCTH CE
T0jaBJbYjy Y Ipyroj Aekanu hedpyapa M HACTaBJhajy Ce Ha IUTaHWHAaMa U KacHHje. [locnensu qan ca mpoceyHuM
JHEBHUM Temmeparypama Behum mnum jemHakum O crenenu LI jaBiba ce y mocnenmoj Aekaan aeuemOpa y
paBHHYAPCKOM MOAPYY]Y, y APYTOj AEKaaX Ha BPIIAYKUM OpArMa Yak v y IPBOj HeeJbH HOBEMOpa.

deHoMeH Mpasza, ycien jyrosamajHe IUpKylaluje Ba3ayxa y MenuTepaHy, jaBjba Ce KacHHje Yy
nopehemy ca apyrum obmactuma y CpOuju. Y 3amagHoj moioBUHH Jy:KHOOAHATCKOT OKpyTa MPBH JaH Mpasa
HACTyIa KpajeM OKToOpa, a HellITO PaHrje Ha HUCTOKY.

Tepmuuke kapakrepuctuke nposiehHe ce30He Cy 0f MoceOHe BaKHOCTH jep aTMOC(HEpCKH YCIOBH
NPECYIHO YTUYY Ha BETETALIM]CKO CTAhE jeCehbUX YCeBa Kao 1 Ha [TOYETaK MpoJichHe NoJboIpUBPEIHE KaMIIambhe.
VY mo3aavHU MHBa3Wja XJIJHOT Ba3llyXa Ca CEBEPOMCTOYHMX IMOApYyYja KOHTHHEHTA, jaBJbajy c€ CHOPaJUIHH
nagoBu Temmeparype 1o 0 crenenu L. Tako ce moapydja ca paHUM M0jaB/bHBAKBEM U30TEPME -2 CTereHu 1]
0jaBJbYjy Y PaBHUYIAPCKUM 00JIacTHMa, ca 1o 15 mana y mopehemy ca m3zorepmom 0 cremenn L.

VY JyxxHOOaHATCKOM OKPYTY, Ka0 B y pyMyHCKOM baHarty, jeceHu cy myxKe, TOIUTHje M ca KOHCTAaHTHUjUM
TeMIiieparypama y nopehemy ¢ nponehem.

ATMOc(epcKn NPpUTHCAK

JlHeBHe Bapwjainuje arMocdepcKor MPUTHCKa 3aBUCE Of reorpadcke IMUpPUHE, HAJIMOPCKE BHCUHE U
npupoje akTUBHE mospiinuHe. Kan je Bpeme 1o06po mpuTHcak nmokasyje asa Makcumyma y 10 u 22 v 1Ba HajHHKA
y 4 u 16. logumme Bapujanyje yriaaBHOM IOKa3yjy MakCHMallHE BPEAHOCTH, MOCEOHO 3UMH, a MHHUMAITHE
BpenHocTH Jietn. PakTopu KOju yTHUYY Ha TOAWIIKE MPOMEHE Cy: CyKIlecHja TOMUINbMX 100a, reorpadceka
IIMPUHA, HAAMOPCKA BUCUHA, IPUPOAA 3€MJbUHE ITOBPLIUHE.

3a MeTeopoIIOIIKe CTAaHUIIEe Ha jyro3anany PymyHHje, Koje Cy Takolhe pemnpe3eHTaTHBHE 3a CUTYaIH]y
y Jy:)KHOOaHATCKOM OKpYTY, HajBHUIIIE BPEIHOCTH BHUIIECTOIHUIIHLET MECEUHOT MpoceKka Oenexe ce y jaHyapy,
petko y meuemOpy. Hajumke BpeaHocTn ce oOMuHO Oenexe y ampuity. ANCOIYTHE MAaKCHMAHE BPEOHOCTH
Cy TIOBE3aHE Ca aKTHBHOIINY UCTOYHOCBPOIICKOT aHTHIIMKIIOHA U mpenaze 1040 M6 (Ha mpumep 08.02.2005).
Hajamwxke BpemnoctH, ucton 945 M0, yIIaBHOM Cy TOBE3aHE ca MPUCYCTBOM 3aTBOPEHUX je3rapa IUKJIIOHA,
MIOITYT MEUTEPAHCKOT WIIM MCIIaH ICKOT.

Tpajame cjaja Cynua

OBaj MHIMKATOp IMpeAcTaB/ba BPEMEHCKH WHTEpBall TOKOM jeAHOr naHa kana CyHue cuja Ha HeOy.
Cacroju ce y onpehuBamy Opoja caru TokoM Kojux je CyHIIE OCBETJbaBaJI0O METCOPOJIONIKY IUIaThOpMy U
OKOJIMHY W 3aBHICH O] HeOyIt03e, Teorpadcke mupuHe, TOANIIBEX 100a M HaIMOPCKE BUCHHE.

lopummsu mpocek je oko 2100-2200 catw, rogummsu MakCUMyM Moxe aoctuhu mpeko 2500 caru.
HajBeha mpoceuna BpeHOCT perucTpoOBaHa je y jylly WU aBTYCTY, a HajMama y JeneMmopy, pehe y janyapy.
Behuna cati 0cBeTIbeHOCTH OCNIeKH ce TOKOM jyiia, ca BpeqHoctuma Behum ox 270 caru.

[Ipoceune BpeqHOCTH TUPEKTHOT CYHYEBOT 3pavera cy m3mehy 0,7 u 1,1 kan / umn / MuH, a audy3Ho
3pauere uMa npoceune Bpeanoct o 0,02 mo 0,4 man / nmn / muH. Hajeehin 6poj catu y kojuma CyHiie cuja

pacnopele je y Tomnoj ce3onu (jya-cenremodap) ca npeko 700 cartu.
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@urypa 3: Cpenme Tpajambe CyHUeBOr cujama /o Kinumaronoruju CpOuje)

AtMocdepcka 00JIa9HOCT

OBaj METEOpOJIOIIKK MapaMeTap 3aBUCH O] OIIITE IUPKyanuje arMochepe, 0COOCHOCTU aKTHBHE
MOBPIIMHE, KOHBEKIIH]C.

Bumeronuinmsa npocedna BpemnHOCT je oko 5,2 u 6,1 neceTrHe, a MakcuMaliHa 00IauHOCT OellexHu ce y
JerieMOpy ca BpeIHOCTHMA MpeKo 7 necetuHa. HajHuka oOmauHOCT je 3a0esiekeHa y aBryCcTy M M3HOCH OKO 4
JeCeTHHE.

Ha nreBHy Bapwujarujy o0IaqHOCTH yTHIY TOAMINEHA 100a. 3UMH, HApOUIHUTO ITOYETKOM JaHa, IpeoBialyjy
ciojeBuTH obmary. Jletn cy 300T KOHBEKIHj€ YeCTH oONany KyMyJIOHUMOa U pa3Hu OOIHITN Kymyiyca. 3a 24
cara IocToje IBa MaKCUMyMa 00JIaq4HOCTH, je[JaH Y paHUM jyTapikhHUM caTUMa U JIPYTH MOTOTHE.

VY Opackom monpydjy, ca moBehameM BHCHHE peibeda, MakcCUMaiHa OOJIAYHOCT Ce IToMepa M3 3UMCKHAX
Mecenn y mposiehiHe Mecenie, MoceOHO Ha moxapy4vje Bpmaukux Opma. Opae ce MUHHMANHE BPEAHOCTH
00JIaYHOCTH T10jaBJbYjy Y jyTy-CenTeMOpy.
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Pesxxum BeTpa

®daxropu koju ozapelyjy ¢pexBeHuujy M Op3uHY BeTpa IOBE3aHH Cy Ca OMNIUTOM LUPKYIALHjOM
armocdepe, K0joj ce 10/1ajy U YTHUIIajH JOKAJTHE [IUPKYJIalje.

Benvunna OapuuHHMX TrpajyjeHara W TOIUIOTHHX IIOBE3aHUX ca (opmManujaMa IoJba IMPUTHUCKA,
KOHBEKILIM]jOM, YTUUy Ha Op3uWHY BeTpa. Y HallleM perHoHy of WHTepeca mpeoBnal)yjy 3amajHu BETpPOBH, ca
nocebHOcTHMa ofpeljeHNM rope HaBeneHMM (akTopuma. ATMocdepcka THUIIMHA MMa 3HauajaH MPOLEHAT, Y

NpoLeHTHMA Koju ce kpehy m3mely 17,5% Ha paBaum u 7,6% Ha Opay. JloMHHAHTHY IPaBLU CE PA3ITUKY]Y.

Cnuka 5: Pyxa Berposa (1o Kinumarosoruju Cpouje)

VY 3anmagHOM OpACKOM HOApPYYjy HHCY YECTe CHTyaluje aTMOoc(epcke THUIIMHE. YYecTaJoCT THIIHHE
onpehyje ce TepMUYKKUM UHBEP3HjaMa, Koje ce y npoehe cmamyjy rmojadyaBameM [UKIOHAIHE aKTHBHOCTH.

3HauajaH je edekar jgokaaHor Berpa Komiase, BeTpa Tumna (hexH, Koju ayBa Ha jyry, jyrouctoky Cpouje,
nyx Jlynara. Edextu oBor BeTpa ocehajy ce u y 3amagHoM aeny PymyHuje, Ha noapyyjy xkymnanuja Tumuin u
ITapac-CeBepuH.

AtMocdepcke nagaBuHe

Atmocdepcke magaBUHE Ce OAHOCE Ha CBE IMPOM3BOJIC KOjU HACTajy y MpOIeCHMa KOHACH3alWje U
KpUCTann3anyje BoIeHe mape y arMocdepw, Koju manajy u3 oOnaka W OCTeBajy Ha MOBPIIMHY TJIa TMOJ
Pa3IUYUTUM OOIHUIIMMA arperaryje.

Hacranak nagaBrHa noBe3aH je ca HU30M (M3MUYKUX MPoLeca, TI0UEB Off IIpolieca clapaBama, Iopacta
Y KOHZICH3allije TIapa Ha je3rpriMa KOHCH3alHje, ajja Kalybuia 1 IbHX0BOT PacTa Kpo3 HEKOJIMKO MeXaHU3ama.
Ou3HYKO cTame MaJaBuHa 3aBUCH O] PHU3HKe aTMoc(epe U IeHUX 3aKoHa.

300r HUKIOHCKE aKTUBHOCTH M MHBAa3Hja BIAYKHOT Ba3ayXa ca 3amajia, jyrosanajia 1 ceBeposarnaja, KAiie
cy Ooraruje Hero y IpyruM JIeIOBUMa 3eMJbE.
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Crnuxka 6: bpoj nana ¢ nanasunama (o Kimumaronoruju Cpouje)
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®durypa 7: Cpenma roauiima KoyiounHa nmajgasuHa (o Kimumaronoruju Cpebuje)

Pesbern 00MMIIM, HAIMOPCKOM BHCHHOM, oApelyjy mopacT KoJW4YMHE MaJaBHHA OJf PaBHUIE Ka
wianuHy. [IpocevHe roaumime magaBHHE M3HOCE HAjHMIKE BPEIHOCTH Yy 3amagHoM Jeny baHarcke Husmje,
uction 550 mm. Ha nuctoky u jyry Bpeqnoctu ce 6maro nosehasajy u noctuky 550-600 mm. ITpoceuna BpeaHocT
KOJIMUMHA MMaJ]JaBUHA Y paBHUIM pacTe ca 520 MM Ha 3anaiy a0 ckopo 700 MM Ha UCTOKY. Y OpICKOM NOAPYYjY
KOJIMYMHE Ta/IaBUHA KOje Ta/1ajy Ha KHIIHAM CTaHHWI[aMa M Ha METEOPOJIOLIKIUM CTaHUIIaMa OCLIMINPajy u3Melhy
600 u mewrro Buie ox 700 MM. Y TUIaHMHCKOM MOAPYYjy KONWYHHE ce oBehaBajy u qoctuxky mpexo 1000 Mm.

[IpoceuHe MeceuHe MagaBuHE Ce CMambYjy OJ] IIOUETKA FOIUHE JI0 MapTa, a 3aTUM ITOCTeIeHo oBehaBajy
JI0 jyHa, Kaja ce Oesle)kn MakCUMallHa KOJIMYKHA MaJlaBuHa; 3aTHM Ce CMamyjy 0 OKToOpa, a 3aTHM IIOHOBO
nosehaBajy 10 janyapa. OBaj CeKyHAapHA MakCUMyM ofpelyje MHAMBHUIyaIn3alyjy MEAUTEPAHCKOT PEKUMa
najaBuHa Ha jyrozanany Pymynuje (Jucecky, 1952).

Y paBHHYapCcKOM MOAPYYjy V jyHY KOJNMUMHE TIaJaBHHA CMamyjy ce ucnox 75 MM kox Cramope, anu
npenasze 100 Mmm y 6packom nonpydjy (Bpmam) u goctky npeko 120 MM y TuiaHHHaMa.

I'enepanno, HajMame KOJMYMHE Tanajy y janyapy u ¢eOpyapy u Bapupajy usmelhy 30-40 mm y
paBHU4apcKOM noapy4jy (moapydje Cramopa-Mopasuiia), Maso npenazehu 50-60 MM Ha OpauMa U focTkyhn
60 MM y tuianuHama. OBO HUje CTPOTO MPABHIIO.
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Jleto je rmaBHa ce30Ha 1O KOJMYMHY NagaBuHA. KonmnunHe Boge Koje maaajy y paBHUIapcKoM MOAPYY)jy
Bapupajy m3mely 130 mm xox Cramopan 215 MM kox Bpuima. Y 6packum npeaenuma KOTHIHHE J0CTa OCIIIIINPA]y.
YV mnaHuHCKEM TpenenuMa konmauHe npenase 400 mMm. TokoMm neTme ce3oHe npeornal)yjy mbyckoBu. OHU
Takohe Mory umaru OyjudHH Kapakrep U Mory Outu npahenu rpagom. [IporeHTyanHo, netu majga y mpoceky
30 mpolieHaTa TOnUIITKE KOJTUIHHE MTaJaBrHa Koja mocexe 10 35% o, ma 9ak u 40% y miIaHuHCKOM MONPYY)y.

[Iponehe je npyro rogunime 100a 110 KOTMIHHY maiaBrHa. OBO je 011 TOCeOHOT 3HaYaja 3a MOJHOTPUBPEY.
Konnunne nagaBuna nosehasajy ce o paBHUYapCKUX MOAPYYja, Ie cy yriaBHoM ucnox 150 mwm, no Opackux
noapydja ca 150-170 MM u manmHa, e mpenaze 200 mm. Melhy mponehamM meceruma HajooraTéjuM
nmajjaBiHaMa jecTe ToYeTak jyHa.

W y nponehHoj ce30HM W HAPOUUTO JIETH, ITaIaBHHE HACTA]y ycien aTMochepcKe KOHBEKITH]je YHyTap
Ba3IyIIHE Mace, ainu u ppoHTaNHE aTMOC(hepCKe KOHBEKITH]E.

VY jeceH Cy KOIWYHMHE BOJIE€ HEIITO Mame Ol OHUX Koje maaajy y mposnehe. OHM Urpajy BaKHY YIIOTY y
jecencknM ycesuma. Konmmumae Bozne Bapupajy m3mely 110 MM y paBHHUapCKUM nipenennmMa 1 npeko 230 Mmm y
rurannHama. Tokom oBe ce3one magHe 20-23% roaumime KOTMIUHE TaJaBUHA. 3UMH KOJTMYUHE BOJIE KOj€ TaaHy
cy HajMmame. [IpeBasunasze nemrro Butme ox 110 MM y paBHU9apCcKoM NOAPYY]jy, a Y IUTaHUHAMa AOCTHKY 150 mm.
[TagaBuHe Cy MELIOBUTE: KUIIA, CHET U CYCHEXHMIIA.

Cruxka 9: bpoj mpaznux nana (o Kimmmaronoruju Cpouje)
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VY miaHMHCKOM TOJAPYYjy HajBHILE MajJaBHHA Naaa jeTw (35 mpolieHara roAUIImBer YKYIHOT Opoja).
Vneo y ocraium ce3oHama je 26 npoiieHara y nposehe, 20,5 nporienara 3umu u 18,5 nporieHara y jeceH.

Cyma

WHcranupa ce ka0 (PEeHOMEH ako je TOKOM 14 y3acTONMHHUX JaHa y XJIaAHOj Ce30HM U HajMame 10
Y3aCTOMHUX JlaHa y TOIIOj CE30HM OMIIO MaaBuHA Koje ¢y u3Hocwmie Hajsumie 10,1 mm. DeHOMEH cyIiie Moxe
ce JOTOANTH Yy OWIIO KOje TOMUIITELE 100a.

ITocToju Benmka HETIEPHOAWYHA BAPHja0MITHOCT CYIIIE U CYIIE y yUECTAIOCTH, TPajarby U MHTEH3UTETY.
IIpema bormany (1980) 6mo je 22 cymmHa nepuona y 3anaanoj Huszuju. Y penatuBHO ManoMm Opojy cyma y
nopehemy ca IpyruM perioHNMa 3eMJbe, BAXKHY YIOTY MMa IMoJiokaj baHara y omHOCY Ha IVIaBHE Ba3qylIHE
Mace koje yruay Ha Pymynwmjy. [Ipumep cyme 3abenexen je y mponehe 2007. roguHe kama ce HEKOJIHKO
METEOPOJIOMIKMX CTaHHIIA aKyMyJIHUPAJIO y allprily KOJMYMHAMa MambuM o7l 1 1/ KBajapaTHUX MeTapa. Y HOBHje
BpeMe 3a0enexeHe cy enusoe cymre y npoiehe 2020. roqune, kao n'y jecen 2018. ronune.

CHer je (enomeH cnenmduyaH 3a XJIagHy CE30HY TOmWHE. Y BHCOKOTOPCKOM IOAPYY]jY, IMaJaBUHE
y o0NnuKy cHera MOTy OWTH Mpojia3Hu (eHOMeH y Onio koje rogumme q06a. CHer ce yrmaBHOM Oenexu y
HMCTOYHUM TUTAaHWHCKUM Tipenenuma. ConuaHe majgaBuHe ce OOWYIHO jaBibajy u3Mely okrobpa u ampua, aau
HajBHIIIC CE-EXKHUX MaHa uMa m3Mmely nenemOpa u dpedpyapa. bpoj cHexnux mana je mamu ox 25 y Ctamopu, 9
y IlanueBy u npeko 45 Ha moapydjy Bpuraukux Opna.

IIpocedan Mecednu Opoj CHESXKHHX JaHa je mpeko 10 y IIaHmHCKOM oApYYjy U OKo 6 y paBHHUIIamMa. Ha
BehHN METEOPOJIOIIKUX CTaHHUIIA IPOCEUYaH AaTyM IPBUX CHEXKHUX NajaBuHa je y Tpehoj Hemespn HOBeMOpa,
OCHM 32 IUTAHWHCKE CTAHMIIE KaJla Ce TT0jaBa jaBJha Oprke. [Ipocednu naTyM mocieImer CHeTa je Ha paBHUIapCKOM
MOZIPYYjy y IPBOj MTOJIOBUHU MapTa, MOCIEIH0j ACKaH UCTOT Mecera 3a OpIcKo Toapydje.

IIpocedno roumIme Tpajamke HHTEPBAIa CHEXKHOT TIOKpHBaJa je 73 mana y pasaurama, 90-100 mana y
opmuma u Buime o 200 y urarmHaMa. [Ipocedan 6poj maHa ca CHEroM MOKPHBEHHM TJIIOM PETKO mpena3u 30
JlaHa y paBHHYAPCKOM TIOPYY]y, anu He mana ucrox 19. Ha 6pny ce kpehe m3mely 23 u 70. Ilpoceuna nebpuHa
CHEXXHOT CJIOja je y paBHUIIN Mama o1 2 1M, Ha Opay usmely 1,5 u 3,7 1M, a y TNTAaHWHCKOM TTOApYYjy 27 1IM.

YV paBHUYApCKHUM MpeAeTiMa IpocedaH TaTyM IPBOT CJI0ja CHeTa OeJIeKH ce y IPYToj HeAeJbH ereMOopa.
VY OpnckuM mpenenuMa Jiajbe Ha MCTOKY, MPOCeUaH JIaTyM ce ToMepa y TpBY MOJOBUHY JelemMOpa Win 4ak
Tpehy y HoBeMOpy. V IIaHWHaMa IIPBH JIaH ca CHETOM MOXe OWTH y IPYyToj WM MPBOj ACKa Il HOBEMOpA.

IIpoceunn gatym mociaenmer CHEXKHOT €lioja je Y paBHHIHM y Tpehoj nexamm dhebpyapa, n3yses JIyroxka,
rme je mocienmu cHexkH:m maH 1. mapra (Cranuy, 2005). Ha Opay je mpoceuan maTtyMm IOcienma Jaekanaa
(hebOpyapa Wik YaK TpBa MMOJIOBUHA MapTa.

V miaHuHaMa je 0Baj JaTyM y ApyToj AeKaau MapTa 1o APyTe AeKamue ampuia.

IInmu3aBuiia je KOMITAaKTHO, TJIATKO, YITIAaBHOM IIPO3WpHA HAclara Jieqa Koja HacTaje CMp3aBambeM
CMp3aBambeM KallK KUIIIe WU KUITHHIE Ha TIPEIMETHMA YHja OBPINUHA UMa 0J1aro HeraTHBHY TeMIIeparypy.

T'enepaiHo, TO je MeTeopoNonIKA (peHOMEH KOju MOAIKe MpobiaeM 3a HOpMaTHO (YHKITMOHHUCAHE Y
00J1acTH IPYMCKOT TPAHCITOPTA, Tk M 33 OHaj KOjH CE OABHja KPO3 Pa3IMIHUTe BPCTE Ba3MyIIHUX MTPOBOIHHKA.
IIpocedan 6poj maHa ca MONETUIIOM je MPOMEHJBUB M Kpehe ce o 1,5 mana Ha METCOPOIIOMIKUM CTaHUIIaMa
y PaBHUYAPCKOM MOJPYYjy IO 7 JaHa y TOJWHHU Y TUTAHUHCKHUM Tpenenuma. PenatuBHo Benvku Opoj JaHa ca
nosreAuIioM Takohe ce 6enexxn y nonmHama. BehnHa cirydajeBa ce aemaBa 3uMu y jaHyapy.

CirydajeBH ITpjaBJbEHU Y My WITH aBTYCTY IIOBE3aHH Cy UCKJbYIHBO Ca MTPHCYCTBOM OBOT METECOPOJIOIITKOT
(heHOMEHA Ha CTaHWIIAMA Y TUTAHWHCKOM TIOAPYY]Y.

Onyje kxapakTepwilly W3HEHAJHE BapHjalfje cMepa W Op3WHE BeTpa TOKOM KPAaTKMX BPEMEHCKHX
neproja, ca Op3uM MOPACTOM aTMOC(HEPCKOT MPUTHCKA M PETaTHBHE BIAYKHOCTH, HAIJIMM I1J10M TeMIIepaType
Baz/yxa, 4ecTto nmpaheHnM OOWIHMM KHWIIaMa M OJNyjHUM mojaBama. Kpaj mojaBe je jeqHako Hariu, CMamkemhe
Op3mHE BeTpa ce [emaBa y KpaTKoM BPEMEHCKOM MOApYdYjy W Buine HHje mpaheHo mpomeHom cmepa. Omyja
ce 00MYHO jaBJba y TOILIOj CE30HU TOAMHE Y KOHTAKTY JIBE Ba3MyIlIHE Mace, jeHe XJaaHe, OONIHO IMOIapHOT
MopeKJya, W jeJHe TOIule, MeTUTepaHCcKe Wi Tporcke. Oiyje ce MOTy jaBUTH W yHyTap Ba3AyIIHMX Maca, a
HOCJIEINIIA Cy KOHBEKTHBHOT KpeTama IpeMa Tope TeHEepUCaHOT aTMOC(HEPCKIM YCTIOHUMA B aTMOC(HEPCKOM
BJIaKHOIINY.

HajBume oBor enomena Onio y [lanueBy ca 140 cirydajeBa, ca yaecranourhy ox 6,4 cirydajeBa TOIUIIE.
YV IIIaHUHCKOM TIOZIPYYjy CITydajeBa je MaJo.

Mecer ca HajuiIe ciaydajeBa onyja je jyn 1994. je rogmHa ca HajBuIIe onyja, 3a0uibexuio je 46
ciy4vajeBa, a ciequ 1998. ca 37 ciyuajeBa. Behnna cirydajeBa ce nemaBa y TOIUIOM HepUOAY TOAMHE M3Mehy
Maja 1 aBr'ycTa, a HajMame y janyapy u ¢edpyapy (borman n Humyneciry, 1999).
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JlHeBHa eBoyIHja OBE MOjaBe MMO3HAje MAKCHMYM Y BpeMEeHCKOM mHTepBainy 13-19, a MuaumMyM Hohy,
m3mehy 1 u 7.

V banary cy JOMHHaHTHHU TIpaBIld BeTpa TokoM omyja J3, 3, C3. IlIto ce Tuue Tpajama, kpehe ce y
pacroHy oj1 HeKoiuKko MuHyTa 10 30-40 MuHYTa, BPJIO peTKO mpeko 60 MuHyTA.

®deHOMEH TOBE3aH Ca jakoM KOHBEKIMjOM W MOCEOHO HAHOIICHEM INTETe MOJHOTPUBPEIN, IPaj je
yemhu y Tomioj ce30oHU. JaBipa ce kKao (peHOMEH rmoBe3aH ca (PPOHTOBMMA WJIM JUHAMHUYKOM KOHBEKITH]OM.
Y ®BeroBoM m3MIeAy Ba)KHO je 3HATH HHU3 (PaKTOpa MOBE3aHHX Ca Mpe- W NMOCT(POHTATHUM TpajvjeHTHMa
TeMIepaType M MPHUTHCKA, alli W TOTeHIHjaJTHUM MapaMeTpuMa Koju mokpehy xonsekuwmjy. CHara pactyhe
CTpyje Yy KOHBEKTUBHUM henrjaMa urpa BaxxHy yJIOTy Yy OpOjHUM IpoIlecrMa MOBEe3aHNM ca pah)ameM U pacToM
onyjauX Ty4da. Bucuna nzorepmu ox 0 crernenn u -20 CTETICHH je Takohe BaXkHa yIora.

[TocToju Bps10 Benrka mpocTopHa nudepeHitrjarmyja JoKarwje oBor peHoMeHa. brio je MHOTO citydajeBa
Ka/1a, Ha IPUMeEp, METEOPOJIONIKE CTAaHWIIE HUCY MpHjaBuiie (peHOMEH, alli Cy CBEJIOIHM M3 TPaJioBa KOjuMa Cy
CTaHUIIE TIPHUITAIaJIe OMUCATN Taj (PEHOMEH.

Makcumainan 0poj JaHa ca TpajioM je y TOTUIOj C€30HU TONWHE, Y jYIIy, HAKOH Yera cienu mposichaa
CEe30Ha, KaJia ce BPIIIM IPOMEHa Ba3AyIIHUX Maca, a Mecell HajOTIIOPHH]H je alpuIL.

Tpajame mojase Bapupa o1l HEKOJIWKO J€CETHHA CEKYHIH 0 HEKOJINKO AeCeTHHA MUHYTA y IJIaHWHAMA.
Bemmunna 3paa Bapupa o 2-3 MM 10 50 MM (Bprmram, jyn 1999). 3a 31 ronuHy Ha cTaHUIIaMa Ha jyro3amamy
3eMJBE PETUCTPOBAH je 0poj ox 970 ciydajeBa Tyde ca mpocedHo 62,6 cirydajeBa TOIUIITLE.

Tono-kJIMMaTCKHU peruoHM

Pesbed onpelyyje BUCHHCKH pacTioper METEOPOJIONIKIX eIeMEeHaTa Koju ofpel)yjy ereMeHTapHe THITOBE
tonoxyimma. CaB pesbed JOBOAM /IO T0jadyaBama HEKUX METEOPOJIOIIKHX €IeMEeHATa WIIH IO TTOCTOjarha HEKUX
CKJIOHHUIIITA.

Y 3aBHCHOCTH OJ] OHOTA IIITO j& TPEACTAaBIbEHO ¥ OBOM IOTIIABIbY, MOTY C€ Pa3JINKOBATH:

TomokMa paBHHIIA ca IBa OAOIjera:

TomokarMa HUCKUX paBHUIIA, Ca BUCOKAM TOIUIIBLAM IIPOCEYHNM Temrieparypama ox 10,6 cremenu 1]
W ca majaBuHaMa koje peTko mpenasze 600 MM, anu magajy u ucnog 550 MM rofuiime, YIJIaBHOM Ce TIpeKJamna
ca HUCKHMM paBHHUIIaMa,Ha 3allaJHUM U IICHTpaTHUM AesioBuMa banara, PaBaunie Tamumra Papaure bere. 3ume
Cy yIJIaBHOM OJiare ca MpoCeYHUM jaHyapCKUM TeMmIeparypama y pacmony usmely -1,8 u -0,4 crenenn L, ca
MIpocedHruM OpojeM Jana ca Mpa3zom m3Mmehy 95 u 105. Y Husmjckom noApydjy 3abenexeH je Hajeehu 0poj mana
ca mymama. Temmeparypa jyna je 20,7-22 crenenu 11. OBne nMa HajBHIIE OTYjHUX JaHa.

Tomoknmma BrucopaBuu (Bpimauka paBHHIIA) TIOBE3Yj€ CHIBOCTEITY W IIIyMY ¥ IMa IIPOCEYHE TOIUIIHHE
temrreparype of 10-11 cremenn 1l u pexkxum mamaBuHa y pacnony ox 500 MM mo mpeko 650 MM Ha goaupy
paBHHUIe ca TuiaHuHOM. [Ipocedne Temmeparype y jaHyapy Bapupajy usmehy 0 u -1 crenen 1 u jyna m3mehy
18.5 1 20.2 crernenw 11,

Tonoxnmmma 6paa (Bprmauka 6paa) kapakTepuiny Oirare 3MMe 1 TOIUTa U TyTa JieTa. TepMudKe HHBEP3Hje
ce jaBJpajy y JempecHBHUM moapydjuma. [Ipoceune Mecedne temmeparype ocumiupajy usmehy 9,3 u 10,1
crenienu 1, a armocdepcke nmagasune Bapupajy usmehy 700 mm u 800 M.

V janyapy cy npoceune Temneparype oko 0 crerenn L, a y jymy 20-21 crenen L. Hajsehu 6poj omyjanx
JaHa 3a0elrexeH je y Opanma. Y moapydjuMa Aenpecrje TeMIleparype HajxIagHujer Mecera cy -2 crenena L, a
HajTorujux 19,5 crenenny 11, /leGprHA CHEXXHOT ¢J10ja Y IPOCEKY M3HOCH 10 3 1M, a Mpocedan Opoj JaHa ca
CHETOM TIOKPHBEHHUM TIIOM MOke foctrhu 60 maHa.

TomokMMa HUCKHX TNIAHMHA, Ca PETATHBHOM BIIQXKHOIINY W BETTMKOM OOJIagHOIITTY, ca aTMOC(EpPCKUM
nagaBuHama Behum ox 1100 MM, ca mpoceunum Opojem o 55 mana ca cHerom u oko 130 maHa ca CHEXHUM
nmokpuBadeM. [Ipocedne Temmeparype y janyapy Bapupajy usmely 4,4 u 5,5 crenenu 11, a y jymy m3mehy 12,8
u 13 crenenu 1.

ITOIVTABJBE VII - 3AK/bYYILIHU U ITPEIIOPYKE

OBaj U3BeNITaj NPECTaBIba aHATTN3Y PAFbUBOCTH M PU3HKA IPEKOTPAHUTHOT TIPOjeKTa capammbe u3mMehy
Pymynuje u Cpbuje, mamely xymannja Tumum u Kapam-CeBepus y Pymynuju, omHocHo Jy>xHOOaHATCKOT
okpyra y Cpbuju, Ha KIMMaTcKe MPOMEHE.

AHanu3a palbUBOCTH MPOjeKTa Ha KJIMMAaTCKE MPOMEHE 3aXTeBala je HEKOJIHMKO eTara: WACHTH(QHUKaITja
OCETJHUBOCTH TPOjeKTa Ca KIUMATCKOT CTAaHOBUINTA, NPOLEHAa H3JI0KEHOCTH IPOjeKTa KIMMATCKUM
dakropuMa, TpolieHa pamHBOCTH. TO je MOCTHTHYTO ynopehemeM HEKOJIHKO H3BOpa KIMMATCKUX
nHpopmarnmja U obpage ['MIC momaraka. AHamM30M KIMMATCKHX IOJaTaka O KIMMATCKUM ITpOMeHaMa
UCTaKHYTH Cy ofpel)eHr KIMMAaTCKH TPEHI0BHU Ha IPOjeKTHOM MOAPYYjy: noBehame Temmeparype, npoMeHa

240

peXuMa TajaBuHa, MoBehame YUeCcTaJOCTH W WHTEH3HWTETa eKCTPEMHHUX TojaBa (0iyja, CHEXKHUX OIyja,
neneHux kuuia, mehasa). AHanu3a pambUBOCTH, 3aCHOBaHA HA aHAJIN3U OCET/BUBOCTH U ITPOLICHN H3JI0KEHOCTU
MPOjeKTa KIMMaTCKUM IIpOMEHaMa, OTKPHJIA je J1a Cy KIIMMAaTCcKu GakTopu (KIMMaTcKe IPOMEHIBUBOCTH) KOjU
MOT'Y CTBOPHTHU BHCOKY PamUBOCT MPOjeKTa y calalllibuM U OyayhnuM ycioBuMa: eKCTpeMHE TEMIIepaType,
eKCTpEeMHE KHIIIe, TPOMEHa MaKkcUMallHe Op3uHE BETPa, 0IIyje, Mariie U ciiade BUIJbHBOCTH, OJHOCHO MOXKapH
Bereraryje.

Ha tepmannu pexxum y 3ananHoj PymyHuju yTude 30HCKa, 3amajHa LUPKyJIalyja Ba3OyLUIHUX Maca
- Koja je Takohe JOMHUHAHTHHU TUT ITUPKYyJAIl¥je Ba3AylIHe Mace - K0joj ce 0fajy YTHIIajH OCTAINX THUIIOBa
mupkynanyje. [Ipoceune roaumime TemMneparype onaaajy ca HagMopckoM BUCHHOM 3a oko 0,65 © L[/ 100m.
VYjenHnadeHn BUCMHCKH pacroper pesbeda T0BOIU A0 Tora Ja Cy MpOocedHe TOAUIILE TeMneparype usmely
11,7 ° I u 12,0 ° 1I. [Ipoceuna Temneparypa yTuiiaja y Mecelly jaHyapy je MO3UTHBHA Ha 11eJ10] pa3MarpaHoj
MOBPIINHH, ca BpegHoctuMa usmely 0,1 © u 0,3 °© LI, Hajrommuju Mmecen y TonuHu (jya) TOCTIIKE POCEUHE
Bpennoctu oxa 22,2 ° I no 22,4 ° 11.

ATMocdepcke najaBUHE ce OIHOCE Ha CBE MPOM3BOAE KOjU HACTajy Y NpOLECHMMa KOHAEH3aluje U
KpHCTaNu3alyje BoAeHe nape y armocdepH, koje magajy u3 obnaka W JOCIEBajy HA MOBPIIMHY Tia IOJ
paznuuuTUM oOnuiuMma arperaiyje. Behuna pasmarpaHe o0llacT UMa peXHUM TaJiaBUHA CrielUpUUaH 3a
paBHUYApCKa mojapy4ja ca BpeaHoctuma usmehy 630 u 650 mm.

VY XJ1agHOj Ce30HM MalaBUHE Ce YITIaBHOM CMamyjy, ca BpenHocTrMa m3mely 39 u 41 mm. Jyn moHOoCH
Ooraruje majgaBuHE KOje 1Majajy U3 KOHBEKTUBHHUX 00JlaKa, Ca BETMKUM BEPTHKAIHUM pa3BojeM. Takole mory
Outu OyjuuHe U 4ecTo cy npaheHe eNeKTPUIHNM NPAKIHEHEM, 110jadalb-eM BETpa U, W30J0BaHO, YaK U IPaIOM.
Konmuunbe Bozme koje manajy y jyny Bapupajy usmehy 67 u 69 mm. Pacnonena magaBuHa 1o ce3oHaMa Mma
noce0aH 3Ha4aj MOCEOHO 3a MmoJhonpHuBpeny. Hajeule magaBuHa majgHe y TOIUIO] ce30HH 3a 33 %, a 3atum
y mponehe 3a 25 %. 3umu cy kume mame 3a camo 19 % onm ykymHuX KonmuuHa. Ha nHeBHy Bapwjammjy
00Ta9HOCTH YTHUY TONUIIKHA 100a. 3UMHU, HAPOUHUTO ITOYETKOM JaHa, ipeoBalyjy ciojeButH odnamu. Jletu cy
300T KOHBEKLIMj€ YECTH 00Nl KyMyJIOHMMOa 1 pa3Hu 00IMLHM KyMyityca. 3a 24 cara ocToje 1Ba MaKCUMyMa
MarifHe, jeJaH y paHuM jyTapikUM caTUMa B JPYTH MOMOJHE. 32 BUCOKO paBHUYAPCKO MOAPYYje 3amaxa ce Aa
j€ oIl yKYITHUX cily4ajeBa MPETe:KHU MpaBal] BeTpa 0o ceBepo3amnaana u ceBepHa. [Ipoceuna Op3uHa je nmpeko
2,4 M/ c. UcTouHe KOMIIOHEHTE Cy Mambe 300r KoH(popmaluje pesbeda.

IIpocedan rogummu Opoj JaHa TyUe rpajaa je HU3aK y IeMpecHjy U paBHIIAPCKUM TIpeIeInMa, Y pactioHy
on 0,6 mo 1 man rogummke. MakcuManHu TOMUIIKBY Opoj TaHa ¢ TpaoM je 2-4 naHa y paBHUIM, a IIEPHOJ ca
HajBehom BepoBaTHOhOM cTBapama rpaza je usmehy mapra u centemOpa. HajBuiie nana tyde rpaga y Mecemy
JIOTOIIM C€ Y PaBHUYAPCKUM MpenenuMa. MeceuHn MaKCHMyM ca ojlyjama OeNexH ce y jyiy, a 3aTHM Y Majy.
[Ipoceyan roaumimu Opoj ciydajeBa onyja gocrurao je 0,5 y paBHHUIIM TOKOM mepuoza aHanuse. [Ipocednu
TOAWIIIBEA OpOj ¢ MONETUIIOM JaHa j€ PEIaTUBHO HHU3aK Y 3amajHo] PyMyHUjU, ca BpeIHOCTHMA MamHUM Off
JeIHOT MaHa Ha jyTy perroHa u 2-3 nana y OpICcKO paBHUYAapCKOM MOAPY4jy. MakCUMalTHU TOAMIITRHT Opoj naHa
ca MpaszoM je 2-5 maHa y paBHUIM. bpoj 3uMckux maHa ca MakcumaiHoM Temneparypom < 0 ° 11 aHuje Behu ox
8-9. bpoj nana ca mMpazom, ca MUHHMaNHOM TemmeparypoM < 0 ° L1, 3a monpyudje DBupoka je oomuno 80. bpoj
JlaHa ca Mpa3HUM HohKMa, ca MUHHMATHUM Temmeparypama < 10 ° L] nmpenasu y mpoceky 5, aiu He He Ipesa3u
8, BpenHOCT crienudryHa 32 paBHUYAPCKO NO/IpYYje Y 3amaHoj PymyHuju.

EdexTn onyja 3aBuce o BUXOBOT WHTEH3WTETA, a Hajuenrhe cy uymame npBeha u omrehema koja cy
MpOy3poKoBaHa TuMe wmiu omrehema Ha rpaljeBuHama (pylieme KpoBa) WM manx Owmmbopna. [eHepanHo u
NOCPETHO, KPO3 MaTepHjajIHy LITETY KOjy IPOy3pOKY]jy, OIyje MOTY IPOy3pOKOBATH ITOBPEIE UM CMPT JbYAH.

Pusnunn xnumarcku ¢eHOMeHW Takohe Cy cacTaBHH €0 METEOPOJIOIIKMX elleMeHaTa Ha Koje ce
Hauja3zu. Mpas3eBH M CyCHEXHUIe MOTY yTHUIATH Ha TUIaHTa)ke Bohaka, MaxyHapKH W >KuTapuia. Joumr jeqHa
oracHa Hacnara je 3anehuBame, noneauna. MiMa HeraTuBHE MocClennIe Ha JAPYMCKH TpaHCIOPT (OBzE Takohe
WHTEPBEHUIIIE JIeN), Kao U Ha TelekoMyHuKanuje. Onyje cy yMepeHOT KapakTepa, ajld IMajy HeraTuBHE epekTe
Ha JbY/ICKE aKTUBHOCTH (TpaHCIOpPT, BohapcTBo, IyMapceTBo). Hinky ocetssuBocT Aaje mojasa rpaga. OH Moxe
NPOY3POKOBATH BEJIMKY IITETY Ha 3rpajaMa, yceBUMa U Bohkama, ayTOMOOHIIMMA.

3a Hamie mozApydje MHTEepeca, Be3aHO 3a Oyayhm pas3Boj TemmepaTypa, MOXe ce W3BYNH HEKOJIHMKO
3aKJbydaka:

-3arpeBame 110 0,5 © 1] TokoM jaHyapa 1 3HATHO 3HadajHUje TOKoM Jieta (~ 1,2 © I1).

Ce30Ha y CMHUCITY €BOJIYITH]E TTaaBUHA MOXE CE OITMUCATH Ha cienaehn HauwH:

- netu ce npeasuba 61aru cy(QUIMT y CKOPO LENIO0j 3eMJbH, Koju Moxke foctuhn 40% Ha CeBEPOUCTOKY U
KpajibeM 3ariaay, ca U3y3eTKOM jyra 3emibe, ca MaiuM aedunurom 10 40% y MambuM 001acTMa Ha jyTOUCTOKY.

-jeceH yKasyje Ha Cy(QHUUT Ha HCTOKY, jyIy M LUEHTPY (Ha OTpaHWYeHUM OOJIacTHMa Ha JYTOHCTOKY
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noctwkyhu nponenat 1o 60%) u nedunut no 30% Ha 3amany.

- 3UMH T€HEepPaJHO MOCTOjU AePUUUT (HOCeOHO Ha UCTOKY U jy»XHO] mojoBuHH (10 40% Ha MCTOKY H
CEBEPOUCTOKY), Ca M3y3€TKOM 3amajia, ceBepo3anajia 1 jyroucToka, Koju mnokasyjy omaru aedumur no 20%, Ha
orpaHnueHuM noapydjuma 1o 40%).

®deHoMeH ,Kere” u3a3uBa yclOoBE MOBehaHOT TOIUIOTHOT cTpeca, MOCEOHO Yy MEepPHOAY MHTEH3WBHOT
pacra moJpbonpuBpeAHNX Onsbaka U (GopMHpama MPOU3BOAHUX €lIEMEHATa, OMHOCHO Y MEPHOIMMA [IBETamha 1
IUTOZOHOIICHA.

JlokanHo, Ha jyTy 3eMJbe, EeHOMEH ,,)Kere™ nMa BUCOK HHTeH3uTeT (3 1-50 jenuanna ,,rormiore*). M3mehy
1981. u 2010. ronune, noapyyje noroheno BpyhrHom nosehasaso ce, a y HEHTPy U 3amaiy 3eMJbe I0jaBHiIa ce
T10 jeJTHa KPajHOCT ,,IT0J ",

VY Be3u ca cTpecoM M3a3BaHUM MalliM OpojeM MaJaBHHA U BUCOKUM TeMIIepaTrypaMa, MOKeMO FTOBOPHTH
U 0 MOJApyYjuMa ca pasjMuuTHM cTeneHoM cyBohie (cyBoha mokasyje CTeleH cyBohe kimMe 3a oapeljeHoj
Jokanuju). Moxke ce MpuMeTUTH Aa Behn meo 3amagHor nena okpyra THMHIIKOT CHajga y BPeIHOCTH HHIEKCA
cysohe 0,5-0,65, onnocno, npema Y HECKO-0Boj kitacudukaiuju y noiyBiaxHy CyBy KaTeropujy. ¥ ycioBuMa
KJIMMAaTCKUX IIPOMEHA HE MOXEMO OYEKHBATU Ja C€ Ha PyMYHCKO] TEPUTOPHjU 110jaBe HOBE BPCTE ONACHOCTH
(Ha mpumep, yparanm), Beh he mocrojehe onmacHOCTH MPOMEHUTH CBOje KapaKTEPUCTHKE 300T yUECTAIOCTH U
WHTEH3UTETa BPEMEHCKHUX U KIIMMaTCKUX I10jaBa.

PeneBaHTHE KJIMMATCKe MPOMEHE 3a MIPOjeKar cy:

1. Pactyha Temneparypa Bazmyxa
2. EKcTpeMHe TeMIieparype
3. 3MeHa npocevHe KOJIMYMHE NaJaBuHa
4. EKCTpeMHE MajaBuHE

5. [Ipomena Op3uHE BeTpa

6. [Ipomena makcumanHe Op3uHE BeTpa
7. BnaxxHoCT

8. CyHueBo 3pademe

9. Onyje

10. Ilomnase

11. Marma

12. Ioxapu

13. MpazeBu

Pesynratu aHanmM3e OCETJHMBOCTH NPEICTABJLCHU Cy Y OBOj Tabenu. Y 003HMp Cy y3eTe U OCETBUBOCT
MIPOjeKTa Ha TPEHYTHY CUTyauujy (KOJOHa JBa) U OCETJHUBOCT MpojeKTa Ha Oyayhy curyauujy (KojgoHa TpH).
Komnona jenan npezacraBiba Oyayhy 0CETJBUBOCT MPOjEKTa HA OMIITH HAYMH aHAIM3E - PEXKUM KOJH MTPOU3UIIa3U
W3 aHAJIN3e Mara PU3HKa.
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MpOojeKTa cUTyaluja)

Cpenma

ITosehana

Medie

IToBuiiena

Cpenma

IToBumena

Cpenma

IToBumena

Cpenmwa

IToBumena

Cpenma

cpenma TIOBHIIIEHA

Legenda: OcetspuBocT

OceTspuBOCT Knumarcku unHMOIM (aKTyenHa
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Knumarcku unanonn (Oynyha curtyanmja)




[Iporena puzuka

. . Bepopartotia | Yruuaj Puzuk
Kareropuja OcetspuBocT | Pu3nk 3a aHanu3upaHo moapydyje (P) (PxT)
Q)
Afectarea zonelor agricole,
afectarea economiei locale . .
[ManaBuue .). Omreherbe MOJBONPUBPETHIX
(cMameme TMOBPILKHA, OmTeherhe JTOKaIHe 5
a/IaBUHa, npHBpeze
nopact ; .
dpexseHwmje nopemehaj caobpahaja
Wl jadnHe 300r JIOKaJIHHUX IOTJIaBa/
E€KCTPEMHHX CHCXHOT IMOKpHUBadYa Ha O
MaJaBUHA, cao6pahajHMuaMa
nopact 4
nepuosa ¢
Mariom) omreheme KOMYHaITHUX
[loumena .
Mpeka (Ha mpumep:
. OCCTIRHBOCT noBehaHu MPUTUCAK O
*d Yy MpEXKHU 3a
KaHAIM3allUjy KAIIHUIE 3 4
MPeKu] KOMyHaJTHUX 12
yciryra ( Ha mpuMep
Hamajame eNeKTPUIHOM O O
eHeprujoM, nujahom
BOJIOM UTII.) 3
omreheme caobpahajue
uHdpacTpykType
5
Temmeparypa(niopact MOBUIIEH IPUTHCAK
TeMIeparype, :
eKCTpeMHE HaJ KOMyHainujama (Ha O
TeMHepaType)' npumep CHa6I[eBaH>e
BOJIOM H €JIEKTPHUIHOM
EHEpPrujoM 3a xnaheme) 4 3
8
. MOpacT 3axTeBa 3a O o
3arpeBame U pacxialjuBame
[oBuiena 4 2
0CET/BHBOCT
HeaJICKBaTHU 6
YCIJIOBH 3a paj
MPU €KCTPEMHHUM O O
TeMIeparypama
3 2
12
yMambeHa BUIJbHUBOCT O O
y AaHUMa C EKCTPEMHO
MOBUILIEHUM 3 4
TeMIeparypama
MperpeBame eIEeKTPUIHE U 12
EJIEKTPOHCKE OIpeMe O O
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Q.

[Iporena pusuxa
Kareropuja OceTsbHBOCT Pu3uk 3a mpojexar Bep OB?TI?)O o | magad) | sy
3 4
8
MoXkKapu Bereraiuje O O
2 4
12
Viteza vén- yyname crabana
tului (modi- Y O O
ficarea vitezei
maxime a van- 3 4
tului). 12
[oBuiena
m 0CETJBHBOCT - O O
MIpou3Bohjeme MaTepjaaHe
mreTe HHPPACTPYKTYPH 3 4
omreheme cTpyKType O
eleMeHaTa 3a [IUBUITHE
U BojHe rpaljeBuHE 4 5
u uHppacTpyKTypy
ExcTpemin (yxspyuyjyhu aepoapome)
eJIeMEHTH HpeKI/IHé1 _
) nopemehaj
(omyje, omepanuja .
CHe)K.He . Y OKBUPY
onyje, aepoapoma,
memdyaHe yKIbYuyjyhu u 5 5
0Iy)e, Je1cHa [oBwimena neToBe (BaXKH 3a
K 4 m a, 0CET/BHBOCT aepojJpome u3
mehaga). Temumsapa u
Kapancebema)

MIPEKU] IPUCTYITY
caoOpahajy Ha Ty

4 3
16
MPEKU]] JOCTaBJbatbha O O
KOMYHAJIHUX yCIyTa
4 4

3HavyajaH pU3UK
IToBumenu pusuk
Cpenmu pu3nk
YMameHH pU3UK
Besnauajan pusuk

e

10-14

——
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