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H3Bon: [lnanuncku norpannydu npoctop CpOuje nMa BeNWKU MOTEHHjal U 3HA4a] y
(YHKIMjH N3BOPHILTA MMOBPIIMHCKUX BO/A. Y NMPOTEKIIOM IEPHOLy 3Ha4dajaH A€o0 OBUX
IIPOCTOpa je NpOorylalieH W3BOPHUIITHMA MOBPIIMHCKUX BoJa. 3a MOTpede OBOT HCTpa-
XKHBama norpaHuyHu rnpocrop Cpbuje npema Makenonuju neduHucat je n30(poHTH-
pom ox 30 km. Ha memy je mormpano 10 mojequHavHUX, Y HETHHA WIH ACIAMUATHO,
TEpUTOPHja W3BOPHUINTA MOBPIIMHCKHX BoJa. Y IpaBLy HCTOK 3amaj IPOCTOPHO CY
rpynucane y Tpu Behe nenune. Ha oBom npoctopy cy gopmupane 4eTupy akyMysiar-
je, TpH cy mIaHupaHe 3a u3rpaamy 10 2021. ronuHe, a mMeT JIOKaIHja je pe3epBHCaHO 3a
peanu3anyjy JyropouHHX [HJbEBa BOJOCHA0IEBabA.

Kibyune peun: BojHe akymyJiaiuje, reonpocTop, nospuimHcke Bojae, CpOuja, u3Bo-
pura

YBoa

HderepMuHanujy, opraHu3alnjy, BaIOprU3alunjy U 3alUTUTY MPOCTopa y
(GYHKIMjM M3BOPUINTA MOBPIIMHCKUAX BOJA 32 BOJAOCHAOCBAhE CTAHOBHHUIII-
TBa YCJIOBJAaBajy MHOTOOpOjHE EKOJIOMKO-Teorpadcke CHeru(UIHOCTH.
OBakBH CHUCTEMH C€ y CaBPEMEHHM YCJIOBHMA YBaXKaBajy 3a €KOJIOIIKU 3ax-
TEBHE, TEXHUUYKH CJI0XKCHE, TEPUTOPHjATHO pa3rpaHaTe W er3uCTEHIUjaTHO -
3HaYajHE eJleMeHTe MHPpaCcTPyKType. IbuxoB 3HaUaj CTAIIHO pacTe W YCIOB-
JbCH j€ CBE HEIMOBOJHLHHUJUM IOKa3aTe/bUMa KBAHTUTETA W KBAJUTETA PacIiO-
JIO)KUBUX BOIHUX pecypca. Kopuinheme m3BopHIITa NOBPIIMHCKHUX BOAA 32
BOJIOCHAOJIeBame peajn3yje ce y CBE PECTPUKTUBHUjUM (U3HUKOTreorpad-
CKUM W aHTpororeorpad)CKuM YyCIOBHMA. 3aTO CE€ KOMIUIEKC EKOJIOIIKO-
reorpa)CKux CHenurGUIHOCTH BaJOpU3aLMje W 3alTHTE MOpa yBakaBaTh
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KpO3 CBe pa3BojHE (asze: peKorHecUupama, UCTpaKkuBama, rpahjema U exc-
MI0ATAIM]je MOBPIITMHCKUX BOIOM3BOPHUIITA.

BonHe akymynanyje ¥ lbBUXOBH CIIMBOBHU OJIYBEK CY 3aXTCBaJU 3aIITUTY W
OJIpKaBame KOje MOpa MOYMBATH Ha SKOJIOIIKMM OCHOBaMa (3epeMcku M, 1964,
[lehunap M, 1969, bophesuh b, 1990, [Tmana P, 1991, Crankosuh C, 2003,
Mumaunh M, 2009), a momepameM TexuinTa GyHKIHja TIpeMa BOJIOCHA01eBa-
Y 3alITUTA M0CTaje Er3UCTCHIIMjATHO 3HAYajHa, a THME U UMIIEPAaTHB HHUXOBOT
noctojama. BonHe akymynanuje HamermeHe BOJOCHA0IEBabY MOTY €€ IIPUPOITHO
W aHTPOTIONeHO, HAMEPHO U HEHAMEPHO, JIAKO U PAa3HOBPCHO YTPO3WTH, YUME CE
TPajHO YTUYC Ha UCTIPABHOCT (KBAJIUTET) M PACITOJIOKUBOCT aKyMYyJIHpaHE BOJC.
Ome cy 300r cBOje OTBOPEHOCTH M APYTHX KapaKTEPUCTHUKA OCETJbHBE Kako Ha
JMpeKTHa 3aral)ema akyMyJupaHe BOJC, TAKO M Ha 3araljerha CivBa, ajd W Ha
IpyTa HeraTuBHA 1ejcTBa. [loceOHO cy oceT/huBe Ha MHIMIACHTHE CIydajeBe, OJI-
HOCHO Ha XaBapuje, HIIp. TPAHCIIOPT HJIH JlarepoBambe HadTe, MOTEHIIMjalHa 3a-
rajema 0J] y3BOAHUX XHIPOCHEPTETCKUX 00jeKaTa  CII.

Kopumihewe BOAHUX pecypca a priori 3aBUCH O] BbUXOBHX KBAaHTHUTA-
THUBHHX, @ CBC BHUIIIC U O KBAJIUTAaTHBHHUX CBOjCTaBa, a TUMC 1 O[] YyBaKaBarba
EKOJIOMIKO-Teorpad)CKuX crneun(pUIHOCTH AePUHHCAHUX TpocTopa W obuma
Mepa BUXOBE 3allITUTE. 3HAY4], PAUBOCT U OTCIKAHH YCIIOBH 3AIITHTE YCIOB-
JbaBajy MoTpedy CTBapama 3alTUTHUX Hopyyja (Mutschmann J, Stimmelmayr
F, 1988) — Tepuropuja Ha KojiMa ce yCIOCTaBJba PEKUM 3aIUTHTE U KOpHInhe-
Wa npocrtopa. [{usb HHje eNMMUHKCAbE PHUCYTHOT PU3HMKA M MMOCTU3Aaha aIlco-
JyTHE CUTYPHOCTH (Kao HepeaqHUX 3axTeBa), Beh MHUHUMH3UpPame MOTyhHX
BehNX HEeraTMBHMX yTHIaja’. Y YCIOBHMAa HApACTama 3HAauaja aKyMyJIHCAaHE
BOJIE M TIPOCTOpa Kao OTPaHHUYCHOT pecypca, OAHOCHO HEroBe Hy)KHE MOJIH-
(YHKIMOHATHE BaJOpU3aIdje, CUCTEMCKO PEIliekhe Y 3alliTUTH U JeQUHUCABY
Mepa M pexuma TOoHalllamka moceOHo J00Mja Ha 3Hadajy. Mepe 3amiture, a y
nuJby yHamnpelema KBanuTeTa Bojie, MOTY ce, 1o noTpedu, kopurosaru mpahe-
IBEM MPOMEHA Y CITUBY, IPOMEHA Y aKyMyJallMjyi U aHAJIM30M Mapamerapa KBa-
JIUTETA BOJIE TOKOM €KCITIOATallHje aKyMyJIallHje.

Hacynpot BpeMeHy, kazia je JOKalija OBaKBHX CHCTEMa, a Ipe CBera
OpaHa W aKyMmyJaiuja, 300T CBOT 3Hauaja M JPYIITBEHUX OJHOCA, MPEBACXOIHO

? TepuTopHjaHO BeTHKE JAp)KaBe I03HA]jy MPAKCy jeJHOHAMEHCKOr Kopuirhema mpo-
cropa. Jedunumyhn pecypcHe apeane na tepuropuju ousmer CCCP-a, Komap B.U.
(1975) npensubha moryhHocT pesepBanuje U jeqHoHaMeHCKOTr Kopuithema oapelhenux
npocropa. OBakBa npakca ce cripoBoau Ha teputopuju CAJl-a Tako mTo ce qucioka-
LI1jOM JbY/ACKHX HaceJba M IPUBPEIHUX aKTUBHOCTH CIIMBOBHU IIPETBApajy y ayTOXTOHE
pesepare 6e3 mpucyctBa antpornoreHor gakropa (Bophesuh C, 1995). V ycinoBuma
Cpbuje, xao u Behune qpyrux apxapa, 300T OCHOBHUX KapaKTEPHCTHKA M OTPAHUICHO-
CTH NPOCTOpa Kao IPUMApHOT HAIIMOHAITHOT pecypca, jeTHOHaMeHCKa yrorpeda Tepu-
TOpHja, HAPOUUTO Ha BEhMM NOBpIIMHAMA, j¢ HEAONYCTHBA, & MOTCHIMjIHO U IPO-
6nemMaTnyHa (IPYIITBEHO HEOATOBOPHA).
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yBakaBajla MpUPOAHO-Treorpadcke neTepMUHAHTE MPOCTOpa, JaHac je, 300r -
HapacTama ()eHOMEHa aKyMyIIUpaHe BOJIe M TaKO MPOJAyKOBaHHX edeKaTa y mp-
OCTOpy, IONIUIO IO 3HadajHe TMPOMEHE CTaBOBa M OJHOCA JPYINTBA IpeMa
wuMa. KOHQIUKTHOCT je, mpe cBera, mocienuiia lBUXOBOT €r3UCTEHIIN]jATHOT
3Hayaja, HeIOBOJHHOT Opoja HEOCHOPHO MOTOAHUX JIOKallMja W MPUCYTHE JTU-
BepreHIfyje mpructyna oBoMm npoodiiemy. Bophesuh J. (1998) kon monmpama u
IMMEH3MOHUpaka OBaKBHX o0jexaTa uctuue Guzndko-reorpad)cke ycioBe Kao
jenuHo 3HauajHe. ByjHoBuh P. (1995) mpucyctBo Hacesba, HHQPACTPYKTYpE,
CIIOMEHUKa, pe3epBaTa MPHUpOoJIe U CII. CTUYe Kao (aKkTope KOju Nerpaanpajy
TIPUPOIHE TPETUCTIO3UITHjE TPOCTOpa 3a CTBapame akymyinamndja. OBaj BULI
OTpaHHYCHAa Ce YBaKaBa y TOj MEPH Jla ce€ MOjeMHHU MIPOCTOPH, INIAHUPAHHU 3a
OBaKBE XHJIPOTEXHWYKE CHUCTEME, IPOTJIaliaBajy ,,IPOOIEeMaTHIHUM™, a O]
HEKHX C€ OIYyCTaJI0 M CMaTpajy ce ,,aepuHuTnBHO M3ryospeHUM . Tako, jeman
Ol KJbY4HUX (aKTopa peaju3andje OBaKBE BOIONPHUBPEIHE WHPPACTPYKType
MocTaje J0BOJFHOCT MPOCTOpa MOTOAHUX 32 M3Tpaimy OpaHa M (GopMHpame
aKyMyJIalIHOHUX OaceHa. 3ampaBo, aKyMyJiaIije ¢y KJbyUYHU 00jeKTH 3a peaju-
3allijy JbEBa pallMoHalHe W (YHKIHOHAIHE eKCILUIoATallije U3BOPHILTA TMO-
BpIIMHCKUX Boga. OHe cy croHa u3Mmel)y cucremMa MOBPIIMHCKUX M3BOPUIITA U
cucreMa (pernoHalTHuX U Meh)ypernonamHux) BoJocHA01eBamba.
HepannonanHo 3amocename TEpUTOpHja MOTOAHUX 3a TPETpamHe Mpo-
¢ure, y cripe3u ca H3pakeHUM €pO3MOHUM TIpoliecuMa, 1 HeMoryhHocT eduka-
CHE 3aIlITUTE yCIIOBJhaBa)y BUXOB Aeduut. ['yourak (3acuname) mocrojehnx
W HEJOBOJbHA PACIOIOXHBOCT HOBHX IIPOCTOpPAa OBAaKBHX KapaKTEPHUCTHKA
MPEeNICTaBJbajy MOceOaH eKOJIONIKo-reorpad)CKu XeHAUKen y ,,00pou“ 3a 3ari-
TUTY W BaJIOPU3aLHMjy HAjKBAIUTETHUX pecypca MOBPIIMHCKUX BoAa. UnmeHH-
112 J1a MX ¥Ma Mamke Hero IITO je HEOMXOAHO H Aa he, mepCrneKTUBHO, BHUX0OBa
pacIooKMBOCT OUTH y OOpPHYTOj cpasMepH ca MOPacTOM MOTPAXKEE, YCIo-
BJbABa Jla OHU MOCTajy MmoceOHa BpCcTa (0 cafa HeJOBOJHHO YBaXKaBaHOT) EKO-
Jomko-reorpad)ckor pecypca. tbuxoBa orpaHHYEHOCT je pe3yaTar MOTPOITHO-
CTH ¥ HEOOHOBJEMBOCTH, aJId M HEOMXOJHE IMMO3UTHUBHE — TOJCTHIIajHE KOMOH-
Hanmje Apyrux ¢usnmukoreorpadckux W aHTpomnoreorpadcKux eieMeHara y
mpocTtopy. Mako cy pecypcu MOBPIIHMHCKHX BOJa 0OHOBJBMBH, OBaKBO 00e30e-
heme CymITHHCKHE BUXOBY BaJOPHU3aIN]jy yCIIOBIbaBa MoryhHomrhy akymymupa-
wa ¥ 3amTure. Takolhe, 6e3 003upa Ha HIBO MOBOJBHOCTHU U (JTM) HEMOBOJHHOC-
TH €KOJIOIIKO-TeOrpad)CKUX ACTEPMHUHAHTH y CAMOM aKyMYyJIallMOHOM OaceHy 1
BOJIOCJIMBHO] 30HH, €KOJIOIIKA BPEJHOCT aKyMyJallije M HeH XHUBOTHU BEK
yBek cy orpanmdenn.” OBa, i ¥ ApyTe CIMYHE CHTyalHje yKasyjy 1a je mome-

3 3acuname BOJXHMX aKyMyJIalija HAHOCOM je Hem3OexaH GEeHOMEH MPHCYTaH Oj I10-
4eTKa akKyMyJHpama Bojie y ibuMa. To moTBphyjy OpojHH JETUMHYHO WK MOTITYHO 3a-
cytu 6acenn y Cpouju (Melyspiuje, CoxonoBuna, [Tornehko jesepo u ap.), a npojex-
TOBaHH BEK Tpajama 3a BbHX je 50 ronuna. 3BOPHUUKO je3epo je 3a MpBuX 25 roanHa 3a-

79



360puuk padosa — I'eoepaghcku gpaxyrmem Yuueepsumema y beoepady 59

Jia pecypca Ha OOHOBJBMBE M HEOOHOBJFMBE CaMO YCJIOBHA, a 3alPaBO CYIITHH-
cKkH He(yHKIHOHATHA.*

IIpeno3HaBame U 3HAYAj MPodIeMa

W3zBopuinta MOBPIIMHCKMX BOJAA, OJHOCHO XHUIPOTEXHUYKH PAJOBH U
aKyMynaluoHu OaceHu y QyHKUWjU cHaOAeBama Hacesba U CTAHOBHMIITBA BO-
JIOM, TIPUCYTHA Cy OJ HajpaHUjuX ncropujckux emoxa (Taylor G, 1951, Mum-
ford L, 1968, Vajt C, Grifin P, Meknajt T, 1972, Wittfogel A. K, 1981, Bro-
nowski J, 1984, T'apunoBuh Jb, 1988, Cutter L. S, Renwick H. W, 1999,
Hyxuh J1, Tagpunosuh Jb, 2008, Munmuaunh M, 2009, MunuaunhA. M, [las-
nmosuh M, 1l1a6uh /1, 2010 u ap.). BbuxoB ytuiaj Ha mpoctop (Iej3ax, QyHKIH-
je, EKOJIOTH]y) Pa3IMIUTO C€ TyMadH, YEeCTO y 3aBHCHOCTH OJ] HaAyYHE U CTPY4-
He TPOBHHHjEHIIMje ayTopa: omieMmewyje ce mpoctop (Crankosuh C, 2003),
cTBapajy kyntypuu nejzaxu (Puhanosuh J, 1968), Memajy KyITypHH U COITH-
jamau obpasum erzucrennuje (Taylor G, 1951), TpaHchopmHuIly KOMIIOHEHTE
(YHKIMOHHUCAWkA MPOCTOpa, KOpHIIhemha 3eMJBHIITAa U MPUBPEIHNX aKTUBHO-
ctu (Mitchel B, 1979), reorpadcku TpanchopMuIie mpocTop, mMTo BOAU OpH-
camy CBHX JbyAckux TekoBuHa (bypuh B, 1953; 1960; PagoBanosuh B, 1959).
On cpeaune 19. Beka MpUCyTHA je BUXOBa TepUTOpHjanHa Audy3Hja U MoBe-
hano yuemhe y BomocHaOneBamy ypOaHWX W WHAYCTPUjCKHUX IeHTapa. Pact
3HauYaja BOMHUX aKyMyJianuja O0a3upaH je Ha YHIHECHHUIT Ja Cy OHE peliaBaje
Moje/IMHE 3aXTeBE, IPE CBETa M0 MUTaky KBAHTUTETA, KOje PECypCH MOJ3EMHHX
Boia (OyHapu W W3BOpH) HUCY Moriu. Takohe, omoryhaBane cy: cakymbame,
gyBamkbe M 3Ha4YajHy MPOCTOPHY M BPEMEHCKY (CE30HCKA — BUIICTOIMINHA)
TpaHchOpPMaIUjy TPUPOTHUX BOJHHX pEXUMa W moBehame yKYIMHO UCKOpH-
CTHBUX BOAHUX pecypca. [logcTunajua geTepMUHaHTa je M YKPYIHaBamke BO-
nocHa0eBamba, OJHOCHO HHTEH3NWBAH Mpelia3ak U3 KOMyHAIHE Y PeTHOHAIHY U
MehypernonanHy a3y, ca U3pa3suTHM YCIOXKaBalkbeM W MoBehameM Kalali-
TeTa U CUTYPHOCTH CHUCTEMA.

I'mobanHa mMpUCYTHOCT U MHOTOOPOJHOCT BOAHHUX aKyMyJalHja TOKOM
npyre mosoBuHe 20. BeKa 4ECTO c€ TyMadH CTaBOM Ja je TO HajIoy3JaHuju Ha-
yiH 00e30ehnBama moTpeOHNX KOJIMYMHA BOJIE 32 CHa0AEeBame PA3INIUTHX Ka-

cyro 52%. Behmua akymymanuja 3a mpBux 20 romuna u3ryoum 30-50% xopuche
3anpemune, a koj 6acena XE Osuap bama y npBe Tpu roxune ekcruroaranuje (1953—
1956) m3ry6sseno je 50%, na 6u yop3o Omia ckopo MOTIyHO 3acyTta. Ha tepuropuju
CA/l-a oko 21% akymynannoHux OaceHa MMa Bek Kopumhema Mamu o 50 roanHa, a
25% je y dynxuuju ox 50 no 100 roxmna (Hukuh 3, 1992).

YmpaBo oHH pecypcH KOjU ce TpaAWIHNOHAIHO 03HauaBajy Kao OOHOBJBHMBH (BOHA,
Ba3llyX, 3eMJBHINTE, OMOMaca, OMOIAMBEP3UTET) MOCTA)y OMIy4yjyhul pecTpUKTHBaH
(axTop pasBoja u orncranka yoBeyancTa. Dolby S. (1992) crame u tuHaMUKY T100a1-
HOT €KOCHCTEMa yBa)kaBa 3a Haj3Ha4YajHHju (akTop 0e30€AHOCTH JbY/ICKE TOIyalHje.

80



H3z6opuwma nospuunckux 6ooa y noepanuurom npocmopy Cpouje...

teropuja nmotpomaya (Mapkos I'. K, 1986, Byjuosuh P, 1995, Hophesuh b,
1996, Taymanosuh b, 1999, Munuauuh M, JoBanosuh b, 2008).5 Takohe, one
Cy KJbYYHH JIEJIOBH BHIIIEHAMEHCKHX BOJONPUBPENHUX CHCTEMa KOjuMa ce Ha
ONITHMaJaH HAa4YWH pelIaBajy mpoOiieMu Kopuiihiemka BoJa, 3alITHTA O] BOJA,
3alTHTa BOAAa W TpobOieMHu menoBHTOr ypehema mpoctopa (ByjHoBmh P,
1995).° U mopen Hu3a 06jeKTHBHAX HEIOCTATAKa, paKca GOPMHUpParba H3BOPH-
T2 TOBPIIMHCKHX BOJA, aKyMyJIMpama BOJa M HHXOBa BPEMEHCKA M IIPO-
CTOpHA peaUCTpHOYLHja, Y CKIaay ca eKOJOUIKHMM M BOJOIPHBPEIHUM MOTpe-
Oama, Hema peanHy antepHaTuBy (Munmnaunh M, 2009). Ha Tepuropuju Cpouje
OBaj BHII BOJIOCHAO/IEBaha j¢ KOHTHHYHPAHO TIPHCYTaH AyXKe Off CellaM JCTICHH]a,
NPU YeMy je TOKOM Hocieamer kBapTana 20. Beka aupMICaH U IPYLITBEHO I10-
TBphEH Kao jenaH off KJbYYHUX U HajIIepCIIEKTHBHUjUX Mojiena o0e30ehnBama pa-
cTyhux morpeba 3a BOIOM. Y TOM CMHCIY HCTHYY ce cienehn mokymeHTH: Ocroge
0yeopounoe cHab0eéarba 6000M CMAHOBHUUIMBA U UHOYCMPUje HA Mepumopuju
CP Cpbuje san mepumopuja aymoromuux nokpajura (1977), 3axon o uckopu-
whasarey u 3awmumu uzeopuwma eodocHaboesarva (1977), Booonpuspeona
ocnosa PC (2002), IIpocmopnu naan PC (2010), Cmpamezuja oyeopounoe pazeo-
Jja u yHanpehera 6ooonpugpede Penybnuxe Cpouje (1997) u apyru. CTpaTemko
ONPENEIBERHE CE CIIPOBOAN HA OCHOBY HABEAEHUX CTPATEIIKUX W IUTAHCKUX
JOKyMEHaTa, a TOYeTaK HUCTPaKUBama je OMO y HaBEIEHOM IMEpHOY.
HesaBrcHe HaydHe 1 CTpyYHE aHAIM3E CY jOII M paHHUje yKa3uBaje Ha mpobieMe
JIOBOJBHOCTH M JIOCTYITHOCTH KBAJIMTETHUX MOJ3EMHHX M TIOBPILIMHCKHX BOJA, Ha
BHUXO0B perHoHaHA AeuuuT, Temkohe y obe3dehemy Behux ypbdaHux neHrapa u
WHAYCTpHje, Kao W Ha eBakyaryjy 3arahene Boxe (Jlazaperuh P, 1965; ykuh /I,
1971, 1971; Boxwunosuh I1. 1 Cumuth M, 1969. u zp).”

* Huxwuh 3. (1992) noBpmmHCKe akyMyJaluje 3a moTpebe BoJIoCHa0IeBamba MocMaTpa
Kao0 ,,Hy’»KHO 3JI0, OTHOCHO TIOCIIeAibY MOTYNHOCT y 00e30elermy cTaHOBHHUIITBA BOJIOM
Koja Om ce akTHBHpana caMo y ciydajy Oesmznaza“. Ilepumuh M, TumotmjeBuh C,
Mapkosuh U. (2000) uctray ma orpaHmdeHe MOTYNHOCTH OYyBama KBAaJUTETa BOJE
KOMIIPOMHTY]y BOJOCHa0leBame ca oBHX cucrema. OBakBa olpesesbeha 3a 00e30e-
huBame moTpeOHE KOTUYMHE BOJE CAMO IPEACTaBIbajy HATJIM 3a0KPET MpeMa Jajleko
ckymbpnM pemersnma (Komatuaa M, 1990; CreBanosuh 3, 1991; Bacunesa [, 1996).

6 Akymynaumje, Hajuemhe BHIIEHAMEHCKE, TPAHC(OPMHIILY HU3BOIHH BOJHH PEXKUM
(IOMUHAHTHO ,,pa3apajyh® y HICKOPUCTHUB), a CAMHUM THUM YTUYy M Ha peaiHo nosehame
obuma BosHUX pecypca. Takole, perynanuja nporoka omoryhaBa cBe 3HauajHHjy Bpe-
MEHCKY U IIPOCTOPHY Npepacioiesy Boja.

7 HapacTame C10%eHOCTH 0BUX (eHOMEHA GHIIO je 1000 MOKPHBEHO CIEeIHjaTHCTHY-
KAM U KOMIDICKCHUM TeorpadckumM mpoydaBamuMa (Mmnojesuh b. XK, 1950; Koctuh
M, 1951; bBypuh B, 1955; Cperenosuh Jb, 1955; Pagoanosuh B, 1959; Hykuh [,
1959, 1969, 1973; Pakuhesuh T, 1961; 3epemcku M, 1964; Jlazapesuh P, 1965, 1974;
Crankosuh C, 1971; Crenanosuh XK, 1973; Puhanosuh J, 1968, 1974; Ilnana P, 1974;
Muxajnoscka I, 1975. u ap.), anMe Cy OHa MMaia NPeCcyIHy YIOTY Y IEePIUINpPARY,
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Lns HOpMAaTUBHOT M TUIAHCKOT aHTa)koBamwa PenmyOnuke Ouo je na ce Ha
OCHOBY carJjielaBarmba PacIoIOKUBUX U NOTPEOHUX KOJIWYMHA BOJie Hal)y onTH-
MaJlHa pelniera BOJOCHA0IeBamka 3a Ty KU IEePUOJ] U 3a CBE MOTCHIN]aTHEe KO-
pucHuke. McrpaxkuBama cy HHUIIMPAaHA U yCMEpaBaHa ca [UJbEM Ja Ce IMUTa-
Be AYroTpajHoOT 00e30ehema BOMHUX pecypca pelnraBa forpahuBameM MocToje-
hux cucTema 1 ’UXOBHUM TOBE3UBAKEM Y CUCTEME BHIIIET XHjEPaAPXHjCKOT pena
(peruonannu U Mehyperuonanuu). M3rpaama, opranusaiyja, 3alTUTa ¥ KOpH-
mheme pernoHaTHUX W3BOPUILTA MOBPIIMHCKHUX BOJAA je CKYII, a O MOryhHO-
CTHMa OTpaHUYeH HauyMH o0e30eherma HajKBaTUTETHUjUX BOJNA. Y CIIOCTaBJbEH
je TIPUHIMII 1a ce, 10 PAMOHATIHUX U €KOJOIIKH MPUXBAT/FUBUX IPAaHHUIIA, UC-
KOPHUCTE JIOKaJIHa M3BOPHIITA MOJ3EMHHX U MOBPIIMHCKUX BOJA, & ]a CE OBUM
CHCTEMHMa MOTY JIOITyHaBaTH HelocTajyhe KOMMYMHE H BPXOBH HOTPOIIIHE.

Cpbwja je 3Ha9ajHO OJMAKIIA Y pa3BOjy OBAKBHX BOJIOIPHUBPEIHUX CHCTE-
Ma Koju omoryhaBajy HMHTErpaiHO yNpaBjbal¢ MOBPIIMHCKMM Bomama — 21
¢dopMupana u 25 TaHUpaHWX akyMmynanuja y QyHKOWju BojocHabaeBama, 64
samrrihena moBpumMHCKa m3BopumTa® H mpeko 5000 km msrpaljenux maru-
cTpanHux nesoBofa’. On1 18 IIaHHpaHUX PErHOHATHUX CHCTEMa BOJIOCHAG IeBa-
may Cpouju 11 he ce ocnmamary Ha aKyMyJTallioOHe 0aceHe W TTOBPIITMHCKA H3BO-
pumta Boza (Bomonpuspenna ocaoa PC, 2002; [Ipoctopuu mian PC, 2010).

HauuonaaHu okBHMp npodsaema

[Ipema amcoryTHOj ¥ CHICITU(UIHO] PACIIONIOKUBOCTH JOMHUITMIHUX BOJIA
teputopuja CpOuje je y Tpynu HajaehHUIUTAPHUJUX, HAJYTPOKECHUJUX U KIIH-

OTBapamy U pelaBamy y 1oMahnM yclioBUMa HHU3a HOBUX, (YHIAMEHTAJIHO U aluIuKa-

THBHO 3HAYajHUX penanuja ¥ mpobiema. Y ycloBHMa KyJIMHHAIMje HAYYIHOT U JIPY-

IITBEHOT HMHTEPECOBama 3a OBe MpolieMe pajgoBH ca Teorpa)cKOM OCHOBOM ce

ycMepaBajy Ha II0jeIWHAYHe MpoOJeMcKe acrekre H(IM) TepUTOPHjaHO Marmbe

mpoctopare nenure (Ayxuh [, 1977, 1989; Tomuh I1, 1977; Ouoxoseuh M, 1977, 1987;

lamescku M, 1996; Bypcah M, 1985; Qunuh J, 1986, bBypuh M, 1981; [1nana P, 1991;

CramenkoBuh 'bB. C, 1979; Padap M, 1990; Hykuh /., I'apunosuh Jb, 1989, 2001;

I'aBpwiosuh Jb., HBopenujescku C, 1996; Jbemeruh A. M, 1999; Mununuuh A. M,

2001. u gp.).

¥ Ocum de iure (3akoHOM) Ie(pMHUCAHMX M3BOPHINTA TOBPIUIMHCKHX BOJA IIPBOT PAHra
(33 cimBHE 30HE) ypauyHaTe Cy M TepUTOpH]je Koje de facto jecy (10 cnuBHUX 30HA) WIH
ce mure 3a Oyayhe motpebde (21 cnuBHA 30HA).

’ Marpaleno je 60 akymysaimja ca BUCOKMM GpaHaMma u Bure o 100 Matux H MUKpO-

akyMmynammja koje omoryhapajy 3ampxkaBame 6,2x10° m® Bome. AkymymmcaHo je

2,7X109 m’ wm 15% JOMUIIMITHUX BoJa. THMeE je CTBOpEH CONMIAaH OCHOB 3a OCTBa-

pHBabE 3HAYAJHOT JleJIa 3aXTeBa Y pean3aliji KOMIUIEKCHUX BOJONPHUBPEIHUX [HIbe-

Ba (Ta3oBamke BOJaMa M YIPaBJbamhe lBUXOBUM PEKUMOM U KBATUTETOM).
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MATCKH HajoceT/buBHjuX '° y EBpomu. PenpeseHTaTHBAH Cy NMpHMEp MAKCHMe
npuxsBahene Ha [IpBoj xordepennmju OYH o Bogama (Map aen [lnata, 1977)
— ”Boxe 0u, MoXx[a, y riao0any u OO0 JOBOJHHO JIa 33I0BOJBH CBE MOTpeOe,
aJli OHa Kao Jia TeXH Ja ce Halje y orpelrHo BpeMe Ha MOTPEIIHOM MECTY, ca
morpemHuM kBajuterom”. Boje Hema tamo re je HajmoTpeOHHja, a HajBehu
neUIIUTH ce jaBJbajy y OHUM IEpHOIMMA KaJa Cy 3aXTeBH y CBHM cdepama
norpoine Hajsehn. Ha I Munmcrapckoj koHpepeHnrju EkoHOMCKe KOMUCH-
je YH o 3amrtutu xuBotHe cpenune (Coduja 1995) ykazano je aa HemocraTak
BOJIHHUX pecypca MpencTaBiba 030usbad npobdiieM 3a 60% WHIYCTPUjCKUX H YP-
Oanux nentapa Cpenme, Mctoune u Jyxxae EBporre.

Tabela 1. - Boonu pecypcu nospuiurckux 6o0a nojedunux opocasa Eepone

Pacnonoxuso Boge Jomuuuiane Ykynune
m’/cT./rox
Hopgsemika, ®uncka, [lIBencka, | Hopsemika, @uncka, [lIBea-
>20.000
Ucnaup, Lpna ['opa cka, byrapcka, Mcinann
15.000 — 20.000 Hpcka Cpbouja (17.920), lpcka
10.000 — 15.000 - Ayctpuja, Mabhapcka
5,000 — 10.000 An6aHHJq, Ayctpwja, PyMyHHJq, Xomanayja, ['puxa,
IIBajuapcka IlIBajuapcka, Typcka
®panirycka, JlykcemOypr Iopryranuja, ®panirycka,
3.000 —5.000 ) ’ . )
Wranuja, Makegonuja Wranuja, Makegonuja
1.000 — 3.000 Benruja, Byrapcka, ['puka Kunap, lancka, llInanuja,
’ ) ITosscka, Cpouja (1.550) Enrnecka, [Tosscka, benruja
< 1.000 Mabapcka Maurta

WzBop: Bykanosuh M, 1991

Cp0Oujy omINKYjy M3pa3uTO Majile KOJIMYHWHE JOMHIIIHUX Boma (508,8
m’/s). 3aTo cy Ha BeHoj TepuTopuju Beh myro npucytHe cienche TeHneHIHje:
» HHTCH3MBAH Mpelia3ak M3 KOMYHaJHE y PErHOHANHY W MeljypernoHaiHy

¢a3y miaHupama BOIOCHAO/AEBama Ca M3PA3UTHM YCIOKHABAKHEM BOJO-
MPUBPETHUX CUCTEMA;

» 'y ¢yskuuju nosehama MoryhHoCTH Bajopu3alyje JOCTYIHUX BOIHHX pe-
cypca W HeyTpalucama HUXOBHX HETaTUBHHUX CBOjCTaBa, y PEJIATHUBHO
KPaTKOM BPEMEHCKOM IIEPHOIY OCTBAPEH je Tpera3ak Of jeJHOHAMEHCKIX
Ka BUIIIEHAMEHCKHM U KOMIUIEKCHUM BOJIOTIPHBPETHUM CUCTEMHUMA;

» BpEeMEHCKa (Ce30HCKa, FOAMIIbA M BUIICTOJHIIHA) MIPEepacroiesia 1 mpe-
BOheHE CTUXHU]JCKHUX Y EKCIUIOATHOMITHE BOAHE PECypcCe;

' OBo je jeman ox pasiora 3a CTperEby O MOTEHIHMjATHAX MEXaHH3aMa TIOGATHIX
KJIMMAaTCKHX IPOMEHA M HBUXOBOT 0l[pa3a Ha KOJMYUHY IaJaBHHA U HKCHY BPEMEHCKY
pacnoneny. locazamme Mo3HaBamke MEXaHW3aMa KIMMAaTCKUX IMpOMeHa NoTBphyje na
cMameme nasasuHa 3a 10% moxxe cMamuTu otHngj 3a 30%, a y onpeheHnM yciaosuma
40-70% (UNESCO: World Water Resources, 1998).
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» OuyBame MOJ3EMHHMX BOJa M HUXOBA 3aITHTA O] HAJCKCIUIOATALUje H
CTHMYJIAllFja Y OCNambarky Ha MOBPIIMHCKA H3BOPHIITA BOJA,

» adupmMmalgja 3alITUTe, paloHaAIU3alldje U IITEeIkE BOJHUX pecypca;

» CBe MpHCYTHWja LEHTpalu3alMja IUIaHHpama BOJONpPUBpENHE HWH]pa-
CTPYKType ¥ moTpeba /ia ca BoM Oyay yckialjeHH Ipyru TUIAaHCKH U pa3-
BOJHU JOKYMEHTH U JP.

H3BopuiTa NOBPIIMHCKUX BOAA MOTPAHHYHOT MPOCTOpa
CpoOuje npema Makegonuju

[orpannunu mpocrop CpOuje mpema MakenoHuju, 3a moTpede OBOT
HCTpaXxXuBamka, YCIOBHO je netepMuHUcaH m3odportupom ox 30 km. YHyrap
oBor mpoctopa (5.851 km?) m3mBojeno je 10 mojeMHAYHMX, y HEIMHH HIA
JNETMMUYHO, TEPUTOPHja H3BOPHIITA TTIOBPIIMHCKUX Boja. [IBe mojeiMHavHe Te-
pUTOpHje Cy y KaTerOpHju M3BOPHINTA MOBPIIMHCKUX Boja mpeor panra (bo-
Kndka peka — bocmierpanm m bamcka peka — IlpBonek). Tpu Teputopuje
(ITuuma — Tprosumre, Jlenenar — Crnatuna u ['onema peka — bunad) cy pesep-
BHCaHE 3a BEJIHMKE aKyMmyJiandje y QyHKIUjU BOJOCHAOACBamha CTAHOBHUIITBA
no 2021. ronuHe. 3a IyropoYHEe BOAOIPHUBPEIHE [IHJBEBE Y IOMEHY BOJIOCHA0-
neBama craHoBHUIMTBA CpOuje pesepBucaHo je 9 TepuropHja, oA KOjuX je Ha
uctpaxuanoM npocropy net ([Ipuspencka bucrpuma — Peuane, Xerpancka
peka — XKerpa, bunauka Mopasa — Konuyse, [1naBcka u bpozacka peka).

Tabela 2. - Uzeopuwma nogpuunckux 600a u akymyrayuje (uzepalene u nianupane) y
deunucarom nozpanuunom npocmopy Cpouje npema Maxedonuju

Pernonainm AkyMmyJanmje 3a norpede BOJ0CHAOAeBaAbA
Iloocucmem Ilnanupane PesepBucan
CHCTEeM Hzrpahene
a0 2021. NMpocTop
Fopibe ITynmcku IIpBoHeK IIpoxop
. P Biacuncko Jlucuna
JY’)KHOMODABCKH | . .
jesepo Bnacuscko jes.
Meroxujcku JyxHa Peuane,
Meroxwuja Bponcka, I[TnaBcka
Jy’)KHOKOCOBCKO— Cnatuna, bunau
IIpunennuna Kerpa, Konuyms
OMHauKH Kpemenara

VYHyTap aeduHHCAHOI POCTOPA W3BOPUILTA Cy TpylHcaHa y Tpu ¢par-
MEHTapHe IIeJIMHE — UCTOYHA, [IeTpajiHa U 3amagHa. MeTouna nenuna odyxsarta
pocTop Koju objeaumyje cneaeha m3Bopura:

- M3BOPHIITE MOBPIIMHCKUX BOJAA MpBOT panra — boxuuka peka (F=189
km?) ca akymymammjom “Jncuna” (V=10,4x10° m®);
- M3BOPHINTE MOBPIIMHCKUX BOJA IPBOT paHra — barmcka peka (F = 86 km?)

ca akymymaumjom “IIpsonek” (V=20x10° m?);
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- m3Bopute ITumma (F= 542 km?), pesepBUCaHO 3a BEIUKY TOJH- (ByHK-
nHoHanHy akymyanujy “IIpoxop” (V=58x10° m®), mmanupany 1o 2021.
TOJMHE.
dopmupamem Jlncuuckor jesepa (Jlucuacka u boxxnuka peka) 1978. ro-

IUHE, QYHKIMOHAIHO je aKTUBUPAH 1€0 W3BOPUILTA ITOBPLIMHCKUX BOJA IPBOT
panra - boxknuka peka. OBO M3BOPHINTE j& XUAPOTEXHUUKAM HHTEPBEHITHjaMa
TepuTopujanao npommupeno (F=277 km®) npepoljemem mena Bona JbyGarcke
(Upue u I'oneme) pexe. Boga akymynupana y JIucuHckoMm jesepy, 3ajeqHO ca
KaHaJIuMa ¥ IyMIIHO-aKyMyJIaloHuM noctpojemeM (ITAIl), mpencrasiba oko-
CHUITy HajOOMMHMUX XHIPOTCXHUYKHX WHTEPBEHITHMja Ha Mel)yCIUBHOM IIpe-
Bohemy Boma y Cpbuju. M3 Jlucunckor y Bracuucko jesepo (V=176x10° m®)
TOJUINLE ce mpedalryje 74,7X106 m’ Boze (IlBetkoBuh b, 1985).

- Epaae

4

] M3BOPHINTA MOBPIIHHCKHX BOJIA

A noctojehe akymynauwje
A Nnadupade akymynauwje
— 30He pe3epBWCHe 3a

T CcHUCTEM ynpaereaka B0gama
Cnuka 1. — Kapmowemamcku npukaz useopuwma nogpuunckux eooa Cpouje ca usgo-

PpUmMUMa y noepanuiHom npocmopy npema Makedonuju
(ocnosa: BOC, 2002.. u IIIIPC, 2010.)

WzBopumre bamcka peka yHKmoHa Ho je 3aokpyxeHo 2006. roauHe
nymemeM akymynanuje “lTlpBoHek”. KomnmumHa Bome y akymyJamujama
“IIpBonex” u “Jlucuua” je 30,4x10° m’, a peanmsanujom m3BopumTa Ha [Tun-
U, 32 CHa0ieBame Hacesba y onuTHHaMa byjanosan, [Ipemeso, Tprosumire u
norpebe Bpama, ykynmaH oOMM pacroOKUBE BOJEC y OKBUPY OBE 30HE H3BO-
PHIITa MOBPIIMHCKHX Boza nocTihu he 88,4x10° m’,

JenoBu oBe TepUTOpHjaIHE LENHWHE, TEHEPAIHOT MPaBLa MpyKamba jyro-
3aIa/i-CeBEPOUCTOK, Ociamajy ce Ha Mel)yapxkaBHy rpaHuiy ca Makeno-HHjoM

" Vikymua myxunsa Toka ITumme je 135 km, a mospmmua cimBa 2.840 km?, ox wera
Cp6uju nmpunazna 18,3% ykynHe nospiuuHe ciuBa u 38,5% yKynHe Dy>KHHE TOKa.
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Ha jyry u genoBe melyapikaBHe rpanune ca bByrapckom Ha uctoky. Kpajmu
JYXXHH Ieo TepuTopuje u3BopuiTa [lunme npenupa nenose Tepuropuje Make-
norwje. To cy ropmu aenoBu cauBoBa Jlecennuke u Kosjemoicke peke, OqHOC-
HO orpaHuM rutanuHa ['epman (1387 m), bununo (1547 m) u buseun (1524 m).

VY umeHTpaaHOM jeJly HOrpaHUYHOT mpoctopa Cpbuje npema MakenoHu-
JH JIOITMPAHO j& W3BOPHUINTE MOBPIIMHCKUX Boga buaauka Mopasa (KoHuyJs).
Vuyrap ose Teputopuje (1.731 km®) QyHKIHOHAIHO je aKTHBHMPAH €O CIIMBA
[Ipunennune, nese npuroke bunauke Mopase. ¥V cnuBy Xerpancke peke, nec-
He npuToke bunauke Mopase, IITHTH ce IPOCTOP 3a peau3aurjy akyMyJsanuje
"Kerpa” y (yHKIHUjH AyrOpOYHNX BOZONMPUBpEnHHX ruubeBa (V=20x10° m’).
3a peanu3zanyjy perHoHaJHHX CHCTeMa BOJOCHaOAeBama cTaHoBHUIITBA CpoOu-
je no 2021. romuHe npenBul)eHu cy:

- 0eo ciuea I'oneme pexe (72 km’, oonocno 73,5% ykynne nospuune ciuea)”,
decne npumoke Bunauxe Mopase, 3a akymynaywjy “Bunay” (V=22x10° m’);
- 0eo cnusa Kpemename (56 km’) 3a ucmoumeny axymynayujy (V=23 x10° m’).

VY 3amagHOM Aesly IOTPaHUYHOI IPOCTOpa, NPUOIIDKHOI MpaBLa Ipy-
XKama jyrosarnaji-ceBeporCTOK, IMPOCTHPE ce KOHTHHYHpPaHa 30HA BOJOU3BOPH-
mra gyxuae npeko 30 km u makcumanne mupude 16 km. ¥V ckiomy oBe 30He
cy crnexneha u3BopHIITA:

- Ha uctoky cius Jlemenna (L=75 km, y Cp6uju 65 km; F=770 km?, y CpGuju
711 km?), mpodun Cnatuxa (F=250 km?), 3a Benuky akymynaumjy (V=19x10°
m3) HEOITXOHY 3a peanun3aiujy BojocHabaesama 10 2021. ronune;

- Ha 3amaxy cius [Ipmspencke Bucrpune (L=35 km; F=266 km?®), nteBe mpuToke
Benor Jlpuma, y3BoaHo on mpoduma Peuane (F= 161 km?) pesepsucan je 3a
Bemuky (V=85x10° m®) monudynxumonanay axymymamujy y QyHKLOMjH Iyro-
POYHMX BOJOINPUBPEIHHUX LMJbeBAa — BOJOCHaOAeBame, ogOpaHa OJ MOILIABa,
pubapcTBo, TypHu3aMm U Aap.;

- Ha KpajieM jyrosamnagy oBe KOHTUHYUpaHe 30He, n3Mel)y MIaHWHCKUX BPXOBa
[ap mnanmae Pymoxe (2582 m) u Maje (2493 m) Ha HCTOKY W TUTAHWHCKOT
MacuBa KoputHuk (2393 m) Ha 3amamy JonmpaHa Cy pe3epBHCaHa W3BOPHIITA
MOBPIIMHCKHUX BOJA 3a MOTpede NYrOpoYHUX BOJIONPHBPEAHUX HUIBEBA Y CIU-
BoBuMa Ilnascke (na Teputopuju Cpbuje L=21 km; F=257 km®) u meHe nese
nputoke bpojcke peke.

Exonomko-reorpagcka ¢cB0ojcTBa M3BOPHUIITA MOBPIIMHCKUX BOAA
norpaHn4yHor npocropa Cponje npema Makenonuju

Kommnekc gusnuko-reorpadckux cBojcTaBa MpocTopa y 3Ha4ajHOM O0H-
My ce moucToBehyje ca BeroBUM eKOJIOMIKO-Teorpad)CKiUM CHeHU(PUIHOCTHMA

12 Wzopuiire ["oneme peke apeHupa jeo tepuropuje MakeqoHje Ha CEBEPOUCTOUHUM
naguHama riaHuHCckor MacuBa Lpue 'ope — Bpx Pamuo (1651 m).
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(Unemmu C, 1974; Baptkoscku T, 1986; Jbemesuh M, 1987; Bornap A, 1990;
Munuaurh M u [leners M, 2008. u np). OBo monasuIiTe je OCHOBa 3a pa3pany
TOjMOBHOT ojpelema eKOJIOMKO-reorpad)cke CIEMUPUIHOCTH IPOCTOpa Y
(YHKLHWjH 3aIITHTE W BaJOpU3alije N3BOPHUIIITA MMOBPIIMHCKUX Bojaa. MehyTum,
HEOITXO/THO Ta je HaJOTPaIUTH MPUCYTHOM, ajlil U CBE H3PAKECHUjOM, IIPOMEHOM
JIOKAITMOHNX KPUTEPHjyMa W CBE KOMIUICKCHHJUM IPOOIEeMHMa EKOJIOIIKOT
OUyBama PEYHUX CIMBOBA U aKyMylUpaHe Bojae. AHaIOrHO (YyHKIMOHAIHO]
JeTepMUHALIMjU MOTEHIIMjala, pecypca U yclloBa, eKOJIOIIKo-reorpadceke cre-
IU(UIHOCTH Cy Takohe (YHKIIMOHAIIHO HEOJBOjHBE O] KapaKTEPHCTUKA IPH-
POIHUX W COLMO-EKOHOMCKHX KOMITOHEHTH MPOCTOpPa, Ha jeIHOj CTPaHH W TO-
Tpeba n(Jim) MoryhHOCTH JBYACKOT APYIITBa Ha Apyroj. McTo Tako HUBO U 00UM
EKOJIOIIKO-TeorpadCKUX JEeTEPMIHAHTH je HeMoryhe rmocMarpary Kao CTaTH4aH
CUCTEM CITyYajHO NaTUX WU m3adpaHux Bapwjadmu. Hamporus, Mopajy ce Tpe-
THUPaTH Kao CJIOKEHO CHCTEMCKO OKPYKEHE, Ca HU30M CHEeNU()UIHOCTH, KaKo
KOJ carjiefaBama MpobjeMaTHKe Y OKBHPY TEPUTOPHja U3BOPHILTA MMOBPIIMH-
CKHX BOJIa ITOTpaHUdHOT mpoctopa Cpouje mpema MakeIoHHjH, TaKO U T10jeTH-
HUX Tpyla U IMOjeJJMHaYHUX W3BOpHINTA. Ha3Ha4yeH NMpHCTyN aHalu3H €KOJO-
HIKO-Teorpa)CKuX cnenu(UIHOCTH MmoapazymeBa na he ce ykazaTu Ha HEKOJIU-
KO KaTeropuja Haj3HauajHUjuX MOJACTUIAjHIX U PECTPUKTUBHUX CBOjCTaBa Mpo-
cTopa u3Mel)y Kojux peasHo IMOCToje HajTeCHHje (PYHKITMOHATHE BE3E.

Tabena 3. - Illompeban obum anmuepo3uoHux paoosa 3a 3aumumy nocmojehiux u nia-
HUpanux 600HUX axymyrayuja (npema: Booonpuspeona ocnosa PC, 2002.)

Mospummuna 3a ypeheme noTpedHo pagoBa
AKyM.y- Pexa cauBa rpaheBUHCKH OMOJIOIIKH
Januja (km?) cneu;aqmtzmo yKyIHO cneumbn'zmo YKYITHO
(m’/km”) (m”) (ha/km") (ha)
IlpBonek | bamcka 83,64 85,6 7.160 14,6 1.223
Cnaruna | Jlenenarg 250 101,1 25.300 11,7 2.900
IIpoxop [Tynma 542 170,1 92.200 18,2 9.900
Brnau Tonema 72 127,5 9.200 14,2 1.000
Konuym | bun. Mopasa 1632 125,4 204.700 14,0 22.900

[lojenuHu cerMeHTH EKOJIOMIKO-Teorpad)CKUX CIIEHU(PUIHOCTH HCTPAKHU-
BaHOT' TPOCTOpa, 3HAYAJHU 3a TPEAMETHY aHaJH3y, MPUCYTHHU CY Yy pajoBAMa
MHOTOOpOJHUX ayTopa, of Kojux ce mctuuy: Bandyerosuh XK, 1966, dykuh ],
1978, yxuh [, I'apunosuh Jb, 1989, [1nana P, 1991, Pakuhesuh T, 1994, Jly-
kuh J1, I'aBpunosuh Jb, 1994, Onokoserh M 1 np, 1994, PanoBarnosuh M, 1994,
Jlazapesuh P, 1994, Mununuuh M, 2009, XXuskosuh H, 2010. roguse u apyTH.
Jledunncan mpocrop (5.851 km?) o1HKyje TOMUHAHTAH TIAHWHCKH KapakTep
(82,8%), ca m3paxeHOM XUAPOTpa(CcKOM AMBEPTEHIINjOM, OJHOCHO HEHTpUQy-
TaJHUM THIIOM PEYHE MpeXe M JOMUHAHTHO TOMUIMITHIM BOJHUM PECypCHMa.
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[on yrtumajem pesbeHHMX, KIMMATCKHX, T'€OJIOIIKUX, BErCTAIMOHHX U
IpYyTUX yCJIOoBa IPUCYTHA je BEOMa U3PaKeHA HEPABHOMEPHOCT BOIHUX PEXHUMA
— CE30HCKA, TOJINIIHA (BUIICTOANINHA), alTd 1 IPOCTOPHA AUCTPUOYIIHja BOA-
HUX pecypca. OCHM HENOBOJbHE BPEMEHCKE BapHjaOMITHOCTH CPEABUX MPOTHU-
Laja CyIIHUX U BJIAXHUX T'OJHMHA, KA0 MOceOaH PEeCTPUKTHBAH (PaKTOp MCTHUYE
ce eKCcTpeMHa aMIuuTyaa npoturaja. Ha buraukoj MopaBu konx Jomux Kop-
MHjaHa OJHOC n3Mel)y ekcTpeMHHX MmpoTHLaja je dak 1 : 7.240.

VY XHUIpO-TEONOIKOM MOrJieAy Ha JETEPMUHUCAHOM IPOCTOPY CIMBOBA
JOMHUHHpPa BOJOHEMPOITyCHa, Hajuemhe HEOTIOPHA, MOIOTa M IOBPLIMHCKO
orumame. CIUBOBH, 0 AehUHUCAHUX TpoduIIa, Majy TPETEHKHO pa3rpaHaTy
pEeUHy MpEXy ca BEIUKAM OpojeM OyjHYHHX MPUTOKA, BEJIHKH NaJ KOpPHTA U
pamrdiameH pesbed ca HEJOBOJbHUM yuelrheM M JIOIINM €KOJOMIKHM KBaJIuTe-
TOM IIyMa, JIuBaja U nammaxa. Kox BehuHe M3BopHIITa IPUCYTHA j€ aCUMET-
pHja peuHUX CIMBOBA, Ca Pa3BUjEHUjUM U HIMPHM JICBHM JIOJMHCKAM CTpaHaMa
(ITuuma, Ilpuspencka buctpuna, Jlenenan u [Inascka peka). Ha nerepmunuca-
HAM TEPUTOpHjaMa M3Iydyjy ce 3HadajHe konmwduHe mamaBuHa ([Tumma - 750
mm, bunauka Mopasa 821 mm, Jlenenar - 946 mm, IIpuspencka buctpuna -
1157 mm, [1naBcka - 968 mm u bpojcka peka - 1085 mm), eBanoTpancnuparu-
ja je penatuBHO HHcKa (40-55%), a BpemHOCT crenM(UYHOr OTHIAja BHCOKA
(ITpm3pencka buctpuma - 25,87, IlmaBcka - 22,8 u bpozacka peka - mpeko 30
I/s/km”). Hajmamy BpeaHOCT CHeLH(MYHOr OTHIaja MMajy bunauka Mopaa
(11,25 1/s/km?), Munma (7,45 1/s/km?) u bamcka pexa (6,47 1/s/km?).

OBakBH yCJIOBH OMOTYhyjy HHTEH3UBHE €pO3UOHE TIpoIece Kao HEOCTIop-
HO HAjTEeXKH BHJ ICCTPYKIIH]j€ POCTOpa MOBPIIMHCKUX W3BOPUINTA, M U jelaH
O]l Hajperpe3eHTaTUBHUJUX MOKa3aTejba CTamba BOJHOT PeKMMa U MOoryhHOCTH
aKyMynanuoHux Oacena. [Ipornecu nomunanTHe miyBujanHe u nparehe ¢uysu-
jaJHe epo3uje Cy 3Ha4yajHH CJICMCHTHU CTama BOJIHOT PEXHMa, KBaJIUTETa BOJI-
HUX pecypca, MOIryhHOCTH HHXOBOT aKyMyJHpama, ald U €KOJOIIKOT H KO-
HOMCKOT' CTama aKyMyjanuja. ¥ OBOM IOIVIEAYy HajyIpOXKEHUjU CY CIMBOBHU
Bamcke (mpoxykiuja Haroca 1.983 m’/km?), Jlenenma (1.800 m*/km?), ITunme
(1.760 m’/km?), Toneme peke (1.453 m’/km?) u Ipuspencke bucrpuue (1.202
m’/km?). TloBpimmHa Tepurtopuje 3axpahena eposujom I, IT u III cremena kox
nmojennHUX ciuBoBa je cieneha: [Ipsorex 90%, bunauka Mopasa 83%, [Tuuma
80% u Ilpuspencka buctpuma 79%. Kon cyocnuBoBa bunauke MopaBe Hajmo-
BOJBHH]a je cuTyamuja kox [oneme pexe (F=98 km?), rae je eposujom I, 1T u III
crenena 3axsaheno 68% Tepuropuje.

VY carnenaBamy KOMIUIEKCA EKOJOMIKO-Teorpad)CKUX CHEIM()UIHOCTH
3alITUTE W BaJOpU3allije H3BOPHILITA MOBPIIMHCKUX BOJA HEOIIXOHA je U aHa-
JM3a OCHOBHMX IIOIYJNAalMOHMX TpeHIoBa. MehynonucHe npomene Opoja cTa-
HOBHUKA U CPebe MOITyJallMOHE BEIMYMHE Hacesba Ae(hUHICAHUX TepUTOpHja
MO W3BOPUINTHUMA U TpylaMa U3BOPHINTA, IpeMa MaKpPOIOIUTHIKO-TEPUTOPH-
jaHO] MpHUMagHOCTH, yiyhyje Ha pa3nuyuTe CMEpPOBE MOIMYJIallOHe JHHAMHKE
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W TEHICHLH]Y HWHUXOBOT Jajber MpOoAyOJbHBama. 3ampaBo, MPOLECH COLHMO-
€KOHOMCKOT TpyTHCcama U pazpehuBama nMajy HU3 UMILTHKAIMja Ha QyHKIH]E,
Tej3aK W JIpyTa CIIOXKEHA EKOJIONIKA CTama (PU3MIKO-reorpad)CKor KOMILIEKCa
MPOCTOpa, a TUME M CTambe KBAJUTETa U MOTYHHOCT BaJIOpU3alHje U 3aIITHTE
M3BOPHIIITA MOBPIIMHCKUX Boaa. Ca acrekTa CUTypPHOCTH BaJOpH3alfje U 3all-
TUTE W3BOPHIITA TOBPIIMHCKUX BOAA, JETOIyJanija, OZHOCHO Treorpadcko
paspehuBame COMO-eKOHOMCKUX calipKaja, 9ecTo ce IMocMaTpa U3 MPereKTH-
Be KOPHMCHHX H IOXeJbHHX mpomeca . HacympoT ToMe, BHXOBO reorpadycko
arJoMepupame IpeacTaBiba (HakTop peayKIuje MOTeHIHjala.

Tabena 4. - Kpemare 6poja cmaHo8HUKA U cCpedrbe eludUHe HACebd HA MepUmopu-
jama uzsopuwma nospuurckux 6ooa Llenmpanne Cpouje 00 1961. oo 2002. 2o0une

Kperame ykynHor 0poja cranoBHuka | Cpeampa nonyJiauoHa BeJHYMHA
3BOpHIITE HA TEPUTOPHjH U3BOPUIITA Hace/ba HA TEPUTOPHjH U3BOPHINTA

1961. [1971. [1981. [1991. (2002. [ 1961. | 1971. [1981.| 1991. [ 2002.
Boxmuka [ 10.504 [ 9.718 | 7.278 [ 5.728 | 4.985| 808 | 747,5 |559,9| 440,6 | 383,5
Bamcka 2441 | 2292 1.389 727 461 [ 406,8 | 382 ([231,5] 121,2 | 76,8
[Tunma 16.601 | 14.769 | 10.623 | 8.208 | 7.269 | 386,1 | 343,51247,1| 190,9 | 169,1

ATiconyTHa BPEIHOCT AEMOIyJaluje Koj JeTePMHUHUCAHUX H3BOPUIITA
Ha Teputopuju Llentpanne Cpbuje y nepuoay 1961-2002. uznocu: [Tunma —
9.332, boxkuuka — 5.519 u bamcka — 1.980 ctaHOBHUKa. 3a pa3iuKy Of armco-
JYTHUX BPEAHOCTH, PEJIATHBHU TOKa3aTeJbH MPOMEHE Opoja CTaHOBHUKA yKa-
3yjy U Ha HUBO WHTEH3UTeTa Aenomnynanuje. Hajsehu npouenar mehymonucHor
cMamema y nepuoay 1961-2002. roauHe KOHCTaTOBaH je KO M3BOpHINTa bark-
cka peka — 81,11%. Kox ITuume je 56,21% u boxuuke 52,54%.

Tabena 5. - Kpemare 6poja cmanosHuxa u cpedive eludune Hacebd Ha Mepumopuju
ussopuwima nospuunckux 6o0a AIl Kocoso u Memoxuja y nepuody 1961-1991. 2o0une

Kperame ykynnor 6poja cranoBunka|Cpeamna NomyJialiMoHAa BeJIMYHHA

H3BopuinTe HA TEPUTOPHjH U3BOPHUILTA llace/ba HA TEPUTOPHUjU U3BOPHIITS
1961. 1971. 1981. 1991. | 1961. | 1971. | 1981. | 1991.
I'onema pexa 3.938 4.270 4.875 5.641 | 562,6 610 696,4 | 805,9
Kpemenara 3.566 3.540 3.127 3.217 | 509,4 | 505,7 | 446,7 | 459,6
Jlenenan 11.255 | 12.157 | 12.519 | 12.911 | 662,1 | 715,1 | 736,4 | 759,5
ITpuzp. buctpuna 9.271 | 11.239 | 11.520 | 12.191 | 713,2 | 864,5 | 886,2 | 937,8
JKerpaHcka peka 5.024 5.244 5.306 5.923 | 717,7 | 749,1 758 846,1

" 3epemcku M. (1964) ocuM peyKoBama MoJbONPUBPEIHIX U IIYMCKHX JEIATHOCTH H
IIpeopHjeHTalrje JOKATHUX 3ajeJHHIla Ha Apyre BuaoBe npuspehuBama, npensuha u
MOTYhHOCT BHXOBOT HCEJbaBamha HE CaMO M3 30HE CTBapama aKyMYyJIAIIMOHOT OaceHa,
Beh u ca mpumazgajyher cnuBa. OBakBH CTaBOBH Cy €BOJIYHPAIH Y IOjeIWHA yITpPa pe-
mema. EKCKyI3MBHOCT y MOjeIMHUM PUTHIHAM CTaBOBHMA MJE AOTIE Aa CE CTOjH Ha
CTaHOBHUINTY Aa BOJOIPHUBPENHA NEIATHOCT HE TPNHU ,.HUKAKBOI OPTAKa HAa TEpPEeHY
(ITehunap M, 1969).
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On mer aHanM3MpaHWX HM3BOPHUINTA TMOBPUIMHCKUX BOJIA HA TEPUTOPHjH
All KocoBo u Meroxuja y nepuony 1961-1991. rogune nemnormynanyja je mpu-
cytHa camo kox Kpemenare (349 ctaHOBHHKA), TOK j& KOJ OCTAIHX OpOj CTaHO-
BHHKa nopacTtao: JKerpancka peka 3a 899, Jlenenar - 1656, I'onema peka - 1703
u [Ipuspencka buctpuna - 2920. Hajsehn npouenar mehynomucHor pacta y
HCTOM IepHoAy KOHcTaToBaH je kox l'omeme peke (43,24%) u IlpuspeHcke
bucrpune (31,5%). 3a tepuropujy All Kocoa m Meroxuje Ilmana P. (1991)
UCTHYE Ja MPolleC HOPMAaTHBHE 3aIITUTE W3BOPHUILTA MOBPIIMHCKUX BOJA HUje
YTHLA0 Ha ,HeKe OUTHHjE MPOMEHE y PEeXHUMY HBUXOBOI Kopumhema“. ,lllta
BHWIIIC, yOUaBa Cc€ I0jaBa Ja ce Ha MOTEHITMjaTHIUM IPOCTOpPHMA MpeaBul)eHIM
Kao MecTa 3a mperpaze U (opMmupame akyMmylaluja, HacTaBJba HECMETaHUM
TEMIIOM H3rpajmba o0jexaTa u nparehe uHppacTpykrype.” OBo he BpeMeHOM Ha
teputopuju AIl KocoBa u MeToxuje OOMTPUTH MTUTARE WHTEPECA COITHjATHIX
3ajeIHMIa U3BOPUILTA U MOTPOIIAYa IMOBPUIMHCKUX BOJA, OAHOCHO Y3BOJHHX
MPOTHUB HU3BOJHHUX MHTEpeEca.

3ak/byuak

PeanHo HapacTtame mpobieMa KBAJTUTETa W JIOBOJBHOCTH BOJHUX pecypca
W HBHXOBO, CTPAXOM 32 OCHOBHY €I3HCTEHIIH]Y, CBE JpaMaTUYHHje NPYIITBEHO
MepIUITIpake yTUIy JIa callaliba, a HapounTo Oyayha motpeba mUXOBOT 00€3-
OchuBama moctane jeqHO O MpeCyIHUX 00eNnexXja U JeTEPMUHAHTH CBEYKYITHHX
CKOJIOIIKUX, HACCOOMHCKHX, MOMyJAlHOHNUX, MPOCTOPHO-TUIAHEPCKUX, CKOHOM-
CKHX, OPTaHU3AIIHOHUX, MMOJUTUYKUX M OCTAIIMX JPYIITBEHHX Ipoleca. 3aro je
npobiieM 00e30ehrBama HEOMXOAHUX BOIHHUX pPecypca W OpraHH3aluje MpPOCcTo-
pay TOM IIJbY jelHO O KJbYYHHUX MUTAa calalimbe 1 Oyayhe ersucteHnyje.

[IpeTxomHO W3HETE YHIHLEHUIIE YKazyjy JMda eKOJoImKo-Teorpadceke
JCTEPMHUHAHTE MPOCTOPA UMajy MPECyAaH YTHUIla] HA BaJOPU3AIH]y U 3alITHTY
M3BOPHINTA MOBPUIMHCKUX Boaa. Takolje, 3HaTaH Je0 MOrPAHUYHOT MPOCTOpa
Cpbuje mpema MakeOHHjH CTPATEIIKUM TOKyMEHTHMa — [Ipocmopnu niaw
PC (2010), Booonpuspeona ocrnosa PC (2002), Cmpameeuja oyeopounoe
passoja u ynanpehera sodonpuspede Penyonuxe Cpouje (1997) — je 3amruhen
W pe3epBrcaH y QYHKIMjH KBATUTCHUX U3BOPUINTA MOBPIIMHCKUX BOJIA.

AHamnm3a eKoJIOIKO-TeorpacKuX NEeTEPMUHAHTH YKa3yje Ha HU3 MOJCTH-
LajHUX, ald ¥ NojenuHe orpanuyaBajyhe daktope oBakBe (yHKIMOHATIHE 3all-
TATE ¥ BaJopH3ammje mpocTopa. PeammzamujoM mpenBul)eHUX XUAPOTEXHUUKHX
npojekaTa y OBOj MOTPaHUYHOj 30HU cTBoprhe ce MHMPACTPYKTYPHH CHUCTEM
croco0aH J1a onpasu 1 mmoseha HU3 eKOJIOIIKUX MOTEHIHUjala ¥ CKIIOMY IIHPHX
MPOCTOPHUX [ENMHA. Y TIPBOM IUIAHY je pecypc KBaJIMTETHE BOJC KOjU Tpeba 1a
3aJI0BOJBbH pacTyhe moTpede pa3ImuuTHX KaTeropuja moTpornaya.
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Abstract: Mountain border area of Serbia is characterized by high potential and signi-
ficance in the function of surface waters springs. In the past period, a considerable part
of these areas was proclaimed surface waters springs. For the purpose of this paper,
border area of Serbia towards Macedonia is defined by iso-border of 30 km. Ten indi-
vidual, whole or partial, territories of surface waters springs have been located there. In
the West-East line, they are spatially grouped into three larger wholes. Four accumula-
tions have been established in the area, three are planned for construction by 2021,
while five locations have been booked for the implementation of long-term water

supply goals.

Key words: water accumulations, geo-space, surface waters, Serbia, source of water
Introduction

Determination, organization, valorization and protection of environ-
ment in the function of sources of surface waters for water supply of the popu-
lation, conditions many ecological and geographical specifics. Systems like
these, in modern conditions, are considered ecologically demanding, technical-
ly complex, territorially branchy and existentially significant elements of infra-
structure. Their significance is increasingly growing and is conditioned by in-
creasingly worsened indicators of quantity and quality of available water re-
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sources. Use of sources of surface waters for water supply is realized in more
and more restrictive physically-geographic and anthropo-geographic condi-
tions. Therefore the complex of ecologically-geographical specifics, valoriza-
tion and protection has to be recognized through all development phases: re-
cognizing, researching, building and exploitation of surface water sources.

Water reservoirs and their basins have always demanded protection and
maintenance which had to be made on ecological bases (Zeremski M, 1964,
Pecinar M, 1969, Djordjevi¢ B, 1990, Plana R, 1991, Stankovic S, 2003, Milin-
cic M, 2009), and, by moving the center of functions towards the water supply,
protection becomes existentially crucial and therefore the imperative of their
existence. Water reservoirs meant that water supply can be naturally and anth-
ropogenically, intentionally or without intention, easily and in various ways
endangered, which permanently affects the quality and availability of accumu-
lated water. They are, because of their openness and other characteristics, sen-
sitive to direct pollutions of accumulated water, as well as to basin pollution
but to other negative effects as well. They are especially sensitive to special
incidents, e.g. accidents of oil transporters, potential pollutions by upstream
hydropower objects and similar.

Contrary to times when the location of sources like these, and especially
dams and accumulations, because of its importance and social perception, mainly
valued naturally-geographical determinants of environments, today, due to in-
creasing phenomenon of accumulated water and effects produced that way in
environment, there has been modification of views and stances of society to-
wards them. Conflict is mainly consequence of their existential importance, in-
sufficient number of built locations and present divergence of approach to this
problem. Djordjevic J. (1998) points out physically-geographical conditions as
only ones that are important when locating and giving dimension to these kind of
objects. Vujanovic R. (1995) states that settlements, infrastructure, monuments,
natural reservations and similar, are factors that degrade natural predisposition of
environment for creating accumulations. This view of limitation is accepted to
the extent where some environments, planned for these kinds of hydro-technical
systems, are proclaimed “problematic”, and some were abandoned and are consi-
dered “definitely lost”. Therefore, one of the key factors for realization of this
kind of infrastructure becomes sufficiency of spaces adequate for building dams
and forming of accumulation basins. Actually, accumulations are key objects for
realization of goals of rational and functional exploitation of sources of surface
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waters. They are the link between systems of surface sources and systems (re-
gional and inter-regional) for water supply.

Irrational occupation of spaces suitable for border profiles, combined
with expressed erosion processes and inability of efficient protection, condition
their deficit. The loss (filling) of existing and insufficient availability of new
spaces with these characteristics, are particular ecologically-geographical han-
dicap in “fight” for protection and valorization of the best resources of surface
waters. The fact that they are less than necessary and that in the future their
demand will be inversely proportional to their availability, conditions that they
become special kind of (until now not valued enough) ecologically-
geographical resource. Their lack of abundance is a result of consumability and
inability of regeneration, but also of necessary positive and incentive combina-
tion of other physically-geographic and anthropo-geographic elements in space.
Although the resources of surface waters are renewable, this kind of protection
essentially conditions their valorization with ability of accumulation and pro-
tection. Also, no matter the level of benignity and/or skid of ecologically-
geographical determinants in accumulative basins and water flow zone, ecolog-
ical value of accumulation and its life expectancy are limited’. This, but also
other similar situations, show that the division of resources to renewable and
non-renewable is only conditional, but in essence not functional’.

Recognition and significance of the problem

Sources of surface waters, i.e. hydro-technical works and accumulation
basins in function of water supply for settlements and population, are present
from the earliest historical eras (Taylor G, 1951, Mumford L, 1968, Vajt C,
Grifin P, Meknajt T, 1972, Wittfogel A. K, 1981, Bronowski J, 1984, Gavrilov-
ic Lj, 1988, Cutter L. S, Renwick H. W, 1999, Dukic, D., Gavrilovic Lj, 2008,
Milincic M, 2009, Milincic M, Pavlovic M, Sabic D, 2010). Their influence to

2 1t is those resources that are traditionally labeled as renewable (water, air, soil, bio-
mass, biodiversity) are becoming a decisive restrictive factor in development and sur-
vival of mankind. Dolby S. (1992) respects state and dynamics of the global ecosystem
as the most important factor for safety of the human population.

? Accumulation, often versatile, transforms the downstream water regime (dominantly
"devastating" and usable), and thus affect the real increase in the volume of water re-
sources. Also, the flow control allows a more significant temporal and spatial redistri-
bution of water.
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the environment (landscape, functions, ecology) are interpreted differently, of-
ten based on scientific and expert background of authors: the environment be-
comes more noble (Stankovic S, 2003), the cultural landscapes are made
(Ridjanovi¢ J, 1968), cultural and social patterns of existence are being
changed (Taylor G, 1951), transforming components of functionality of spaces,
usage of land and economic activities Mitchel B, 1979), geographically trans-
forms the space which leads to erasing of all human (Djuric V, 1953; 1960;
Radovanovic V, 1959). Since the mid 19" century, their territorial diffusion is
present as well as increasing participation in water supply of urban and indus-
trial centers. Growing significance of water accumulations is based on the fact
that they have solved some problems, mostly related to quantity, which sources
of underground waters (wells and springs) couldn’t solve. They have also
enabled: accumulation, storage and significant spatial and temporal (seasonal -
perennial) transformation of natural water regimes and increase of total usable
water resources. Incentive determinant is also merging of water supply, i.e. in-
tensive transfer from communal to regional and inter-regional phase with ex-
pressed complexity and increasing of capacity and safety of the system.

Global presence and multiplicity of water reservoirs during the second
half of the 20th century is often interpreted as statement that it is the most reli-
able way of providing the required amount of water to supply various catego-
ries (Markov G. K, 1986, Vujnovic R, 1995, Djordjevi¢ B, 1996, Tausanovi¢
B, 1999, Milincic M, Jovanovic B, 2008)4. Also, they are essential components
of multi-purpose water management systems to optimally solve the problems of
water use, protection from waters, water protection and comprehensive spatial
problems (Vujnovic R, 1995)°. Despite a number of objective disadvantages,
the practice of forming the source of surface water, water accumulation, and
their temporal and spatial redistribution, in accordance with environmental and
water management needs, there is no realistic alternative (Milincic M, 2009).

* Nikic Z. (1992) surface reservoirs for the supply sees as a "necessary evil, or the last
opportunity in providing the population with water that would be activated only in case
of impasse”. Perisic M, Timotijevic S, Markovic I. (2000) point out that limited possi-
bilities to preserve water quality compromise water supply of these systems. These
views for providing only the necessary amount of water present abrupt shift toward far
more expensive solutions (Komatina M, 1990, Z Stevanovic, 1991; Vasileva D, 1996).
> Accumulation, often versatile, transform the downstream water regime (dominantly
"devastating" and usable), and thus affect the real increase in the volume of water re-
sources. Also, the flow control allows a more significant temporal and spatial redistri-
bution of water.
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In Serbia this kind of water is continuously present for more than seven
decades, and in the last quarter of 20" century it is affirmed and socially recog-
nized as one of the most promising models to provide for the growing demand
for water. In this regard the following documents have special significance: Fun-
damentals of a long-term water supply of population and industry in the territory
of the Republic of Serbia outside the territory of autonomous provinces (1977),
Law on the exploitation and protection of water supply sources (1977), Water-
management Basics of RS (2002), The Spatial Plan of RS (2010 ), and Long-term
development strategy to improve water management of Republic of Serbia (1997)
and others. The strategic concept is implemented on the basis of these strategic
and planning documents and the beginning of the research was in that period.
Independent scientific and technical considerations are also indicative of the
problems of the sufficiency and availability of quality of underground and sur-
face waters, their regional deficits, difficulties in securing major urban centers
and industry, as well as the evacuation of contaminated water (Lazarevic R,
1965; Dukic D, 1971, 1971; Bozinovi¢ P. i Simic M, 1969).

The goal of the normative and the engagement of the Republic was,
based on the analysis of available and required amount of water, to find optimal
solutions for long-term water supply for all potential users. Studies have been
initiated and directed in order to issue long-term solution for security of water
resources by upgrading existing systems and linking them to systems of higher
hierarchical order (regional and inter-regional). Construction, organization,
protection and use of regional sources of surface water is expensive, and a li-
mited way of securing the water of the highest quality. Principle that, to the
rational and environmentally acceptable limits, there is use of local sources of
groundwater and surface water, and that these systems can complement the
missing quantity and consumption peaks is established.

Serbia has significantly advanced in the development of such water
management systems that enable integrated management of surface water - 21
formed and 25 are planned water reservoirs for water supply, 64 surface water
sources’ are protected and over 5000 km of main pipelines’ are built. Of the 18

% In addition to de iure (by law) defined surface water sources of the first rank (33 cat-
chment areas) here are also included territories that de facto are (10 catchment areas) or
are protected for future use (21 catchment areas).

760 reservoirs have been built with high dams and more than 100 small and micro-
reservoirs that allow retention of 6.2 x 10 9 m 3 of water. 2.7 x 10 9 m 3 or 15% of the
domicile of water are accumulated. This creates a solid basis for achieving a significant
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planned regional water supply systems in Serbia 11 will rely on the storage ba-
sin and surface water sources), Water-management Basics of RS, 2002 (Vodo-
privredna osnova RS 2002), Spatial Plan of RS (2010), (Prostorni plan RS).

The National Framework of Issues

According to the absolute and specific domicile water availability, ter-
ritory of Serbia belongs to the group with the most deficit® of the same, with
the most vulnerable and most sensitive climate in Europe. A representative ex-
ample is the maxim adopted at the First United Nations Conference on Water
(Mar del Plata, 1977) - "Water, perhaps, in general, is in enough quantity to
satisfy all needs, but it seems it tends to appear at the wrong time in the wrong
place, with the wrong quality." Water is not there where it is needed the most
and the largest deficits occur in those periods when the requirements in all
areas are the greatest. At the III Ministerial Conference of the UN Economic
Commission on Environmental Protection (Sofia 1995) it is pointed out that the
lack of water resources is a serious problem for 60% of industrial and urban
centers of Central, Eastern and Southern Europe.

Serbia is characterized by very small amounts of domicile water (508.8
m’ / s). That is why in its territory, for a long time already, are present the fol-
lowing trends:

— an intense transition from the communal to the regional and inter-regional
water supply planning phase for water supply with pronounced complexity of
water management systems,

— in order to increase possibilities of evaluation of the available water resources
and neutralize their negative traits in a relatively short period of time, the tran-
sition of single-utility to the versatile and more complex water supply systems;
— time (seasonal, annual and perennial) and the translation of spontaneous wa-
ter resources to the ones that can be exploited;

part of the motion in the realization of complex water management objectives (water
and forest management regime, and their quality).

¥ This is one of the reasons for fear of potential mechanisms of global climate change
and their effect on the amount of rainfall and its temporal distribution. Previous know-
ledge of the mechanisms of climate change confirms that the decrease in rainfall by
10% can reduce runoff by 30%, and in certain conditions, 40-70% (UNESCO: World
Water Resources, 1998).
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— more pronounced centralization of planning water infrastructure and the

need to comply with it and other development planning documents and others.

Table 1. - Surface Water Resources Of Some Countries In Europe
(Djukanovi¢ M, 1991)

Available
sources of
water Domicile Total
(m® per person
per year)
> 20,000 Norway, Finland, Sweden, Norway, Finland, Sweden,
' Island, Montenegro Bulgaria, Iceland
15.000 — .
20.000 Ireland Serbia (17. 920), Ireland
10.000 — .
15.000 - Austria, Hungary
Albania, Austria Romania, Netherlands, Greece
. _ l . 9 9 9 b 9
3:000-10.000 Switzerland Switzerland, Turkey
3.000 — 5.000 France, L.uxembourg Italy, Port.ugal, France, Italy, Mace-
Macedonia donia
1.000 — 3.000 Belgium, Bulgaria, Greece, Cyprus, Denmark, Spain, Eng-
’ ' Poland, Serbia (1.550) land, Poland, Belgium
<1.000 Hungary Malta

Sources of surface waters in border area between Serbia and Macedonia

The border area between Serbia and Macedonia, for the purposes of
this research, is tentatively determined by contour of 30 km. Within this space
10 individual, in whole or in part, territories of surface waters have been iso-
lated. Two individual territories are in the first rank category of surface water
sources (Bozicka River — Bosilegrad i Banjska River — Prvonek). Three territo-
ries (Pcinja — Trgoviste, Lepenac — Slatina and Golema River — Binac) are re-
served for major water supply reservoirs in the function of the population until
2021. For long-term water management objectives in the area for water supply
of Serbian population there are 9 reserved territories, of which five are on the
investigated area (Prizrenska Bistrica — Recane, Zegranska River — Zegra,
Binacka Morava — Konculj, Plavska i Brodska River).
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Table 2. - The Sources And Reservoirs Of Surface Water (Built And Planned) In The
Defined Border Area Of Serbia To Macedonia

. Reservoirs For Water Supplying
Regional
Subsystem ] Planned Reserved
system Built .
until 2021. space
Pcinjski Prvonek Prohor
U South . Lisi
ppet ou Vlasinsko 1sm.a
Morava Lake Vlasinsko
Lake.
South Recane
Metohij .. ’
ctohya Metohija Brodska, Plavska
South Kosovo . . Slatina, Binac .
Binacka Prilepnica Kremenata Zegra, Konculj

Within defined area the sources are grouped into three fragmented
parts - the eastern, central and western. Eastern part includes a space that
combines the following sources:

— surface water source of the first rank— Bozicka reka (F=189 km? with the ac-
cumulation “Lisina” (V=10,4x10° m®);

— surface water source of the first rank— Banjska reka (F = 86 km?) with the
accumulation "Prvonek” (V =20 x 10 6 m’);

— source Pcinja (F= 542 km?), reserved for the large accumulation of poly-
functional "Prohor" (V=58x10° m®), planned until 2021°.

With the formation of the Lisinsko lake in (Lisinska i Bozicka reka)
1978, part of the surface water sources of the first rank are functionally acti-
vated - Bozicka River. This source is territorially extended (F=277 km?) by
hydro-technical interventions with transition of parts of Ljubatska River. Wa-
ter accumulated in Lisinski Lake with canals and pumped storage plant
(PAP), represents the basics of the most extensive hydraulic engineering in-
terventions on water transitions in Serbia. From Lisinsko Lake to Vlasinsko
Lake (V=176x10° m®) 74.7 x 10 6 m’ of water are transferred every year
(Cvetkovic B, 1985).

? Overall length of Pcinja is135 km and catchment area is 2840 km” of which 18.3% of
the total catchment area belongs to Serbia, and 38.5% of the total length of the flow.
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Figure 1. — Cartographic and schematic presentation of the source of surface water of
Serbia in the border area with Macedonia (see on page 85)
Basis - Spatial Plan of RS (2010), Water-management Basics of RS (2002)

The source river Banjska is functionally completed in 2006 by charg-
ing accumulation "Prvonek". The amount of water in the reservoirs "Prvonek”
and "Lisina" is 30.4 x 10 6 m’, and after realization of source at Pcinja, for
supply of villages in the municipalities of Bujanovac, Presevo, Trgoviste and
needs of Vranje, the total volume of available water in this source zone of sur-
face waters will reach 88.4 x 10 6 m’.

Parts of these territorial units, with general direction southwest-northeast,
rely on inter-state border with Macedonia to the south and parts of the state bor-
der with Bulgaria to the east. The furthest southern part of the source on the terri-
tory of PCinja drained parts of the territory of Macedonia. These are the upper
parts of watersheds of Lesenicke and Kozjedolske rivers, i.e. branches of moun-
tains German (1387 m), Bilino (1547 m) and Biljin (1524 m).

In the central part of the border area of Serbia to Macedonia is located
the source of surface water Binacka Morava (Konculj). Within this territo-
ry(1.731 km?), which is functionally active part of the basin Prilepnica, is left
tributary of the Binacka Morava. The river basin of Zegranska River, right tri-
butary of the Binacka Morava, is protected for the realization of accumulation
"Zegra" in the function of long-term water management objectives (V=20x10°
m’). For the implementation of regional water supply system of the Serbian
population until 2021 following areas are planned:

— river basin of Golema River (72 km®, or 73.5% of the total catchment area'’),
the right tributary of the Binacka Morava, for the accumulation of "Binac"”
(V=22x10° m*);
— basin of Kremenata (56 km®) for the accumulation with the same name
(V=23x10° m’*).

In the western part of the border area, the approximate direction south-
west-northeast, there is a continuous water source zone over 30 km in length and
maximum width of 16 km. Within this zone, there are following sources:

1 Spring of Golema River drains part of the territory of Macedonia to the north-eastern
slopes of the mountain ranges of Montenegro - Ramno peak (1651 m).
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— in the east basin Lepenac (L=75 km, in Serbia, 65 km; F=770 km?, , in Serbia
711 km?), the profile of Slatina (F=250 km?), for the vast accumulation neces-
sary for the implementation of water supply until 2021,

— in the west Prizren Bistrica basin (L=35 km; F=266 km?), left tributary of the
White Drin, upstream of the profile Recane (F= 161 km?) reserved for large
accumulation (V=85x10° m®) of functionalized long-term operational goals of
water management - water supply, flood protection, fisheries, tourism and oth-
er, in the farthest southwest of this continuous zone, between Sar Mountain
peaks Rudok and Maja to the east and mountain Koritnik located in the west
are reserved surface water sources for long-term water management objectives
in the basins of Plavska River, in Serbia L=21 km; F=257 km?) and its left tri-
butary of the Brodska River.

Ecological and geographic characteristics sources of surface water of the
border area of Serbia to Macedonia

The complex of physical and geographical characteristics of the space
in a significant extent can be identified with its ecological and geographical
specificity (Ilesic S, 1974; Bartkovski T, 1986; Ljesevic M, 1987; Bognar A,
1990; Milincic M i Pecelj M, 2008.). This starting point is the basis for the ela-
boration of definition of the ecological and geographical features of the space
in order to protect and evaluate surface water sources. Analogous to the func-
tional determination of the potential, resources and conditions, ecological and
geographical features are also inseparable from the functional characteristics of
natural and socio-economic components of space on one side and needs and/or
possibilities of human society on the other. Also the level and extent of ecolog-
ical and geographical determinants cannot be viewed as a static system with
given or randomly selected variables. On the contrary, it should be treated as a
complex system environment, with many specifics, within the territory of sur-
face water sources of the border area of Serbia to Macedonia, as well as at in-
dividual groups and individual sources. Emphasized ecological approach to the
analysis of geographic specificity means that it will be addressed in several ma-
jor categories of incentive and restrictive properties of the space between which
there are really the closest functional connections.

Some segments of the Ecological and geographic characteristics of the
studied area, important for the analysis, are present in the works of many au-
thors. Vancetovic Z, 1966, Dukic D, 1978, Dukic D, Gavrilovic Lj, 1989, Plana

104



Sources of surface waters in border area between Serbia

R, 1991, Rakicevic T, 1994, Dukic D, Gavrilovic Lj, 1994, Ocokoljic M 1 dr,
1994, Radovanovi¢ M, 1994, Lazarevic R, 1994, Milincic M, 2009, Zivkovic
N, 2010). Defined area (5.851 km?) is characterized by a dominant mountain
character (82.8%), with emphasized hydrographic divergence or centrifugal
type of river network and the dominant domicile water resources.

Table 3. Required scope of antagonistic erosion works to protect existing and planned
water reservoirs Water-management Basics of RS (Vodoprivredna osnova RS)

Necessary papers for editing
Surface : . .
Accumu- . . constructional biological
. River basin
lations (km?) Specifically | in total | specifically | total
(m*km? | (m) (ha/km?® | (ha)
Prvonek Banjska | 83,64 85,6 7.160 14,6 1.223
Slatina Lepenac | 250 101,1 25.300 11,7 2.900
Prohor Péinja 542 170,1 92.200 18,2 9.900
Binac Golema | 72 127,5 9.200 14,2 1.000
Konculj Bin. 1632 1254 204.700 | 14,0 22.900
Morava

Under the influence of relief, climate, geological, vegetation and other
conditions there is large unevenness of water regime present - seasonal, annual
(perennial), and spatial distribution of water resources. In addition to adverse
weather variability, secondary flow of dry and wet years, a special restrictive
factor is the extreme amplitude of the flow. On the Lower Binacka Morava at
Donji Kormijani ratio of extreme flow is 1: 7240.

The hydro-geological view of the determined area is dominated by wa-
tertight basin, usually resistless foundation and surface runoff. Basins to the
defined profile, with predominantly extensive river network with a large num-
ber of torrential tributaries, have large drop in the river bed and the relief of the
poor and insufficient involvement of ecological quality of forests, meadows
and pastures. In most sources there is an asymmetry of river basins, with more
developed and broader left valley sides (Pcinja, Prizrenska Bistrica, Lepenac
and Plavska River). On the determined territories there is significant amount of
excreted precipitation (Pcinja - 750 mm, Binacka Morava 821 mm, Lepenac -
946 mm, Prizrenska Bistrica - 1157 mm, Plavska - 968 mm and Brodska River
- 1085 mm), evapotranspiration is relatively low (40-55%), just like the value
of specific runoff Prizrenska Bistrica - 25,87, Plavska - 22,8 u Brodska River -
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30 I/s/km”). Binacka Morava (11,25 1/s/km?), Pcinja (7,45 1/s/km®) and Banjska
River (6,47 1/s/km?). have the lowest value of specific runoff.

These conditions allow intensive erosion processes as arguably the
most horrible form of destruction of surface water source areas, but also one of
the most representative indicators of water regime and the possibility of accu-
mulation of the basin. Processes of dominant pluvial and associated fluvial ero-
sion are important elements of the condition of the water regime, the quality of
water resources, the possibility of their accumulation, as well as ecological and
economic condition of reservoirs. In this regard the most vulnerable are
Banjska basins (debris produced 1983 m® / km?), Lepenac (1.800 m’/km?),
Pcinja (1.760 m’/km?), Golema River (1.453 m’/km?®) and Prizren Bistrica
(1.202 m*/km?). Land area affected by erosion of I, IT and III degree in indi-
vidual basins is as follows: Prvonek 90%, Binacka Morava 83%, Pcinja 80%
and Prizren Bistrica 79%. Of all sub-basins of Binacka Morava the most favor-
able situation is with the Golema River (F = 98 km?), where the erosion of I, II
and III degree affects 68% of the territory.

The perception of complex ecological and geographical characteristics
of protection and valorization of surface water sources is essential and funda-
mental analysis of population trends. Changes in population censuses and me-
dium value of the population of the village territory defined by the springs and
spring groups, according to macropolitically-territorial belonging, point out the
different directions of population dynamics and the tendency of their further
deepening. In fact, the processes of socio-economic grouping and dilution have
a number of implications for the function, landscape and other complex ecolog-
ical states of the complex physical and geographical spaces, and thus the quali-
ty and condition of the possibility of valorization and protection of surface wa-
ter sources. From the aspect of safety, evaluation and protection of surface wa-
ter sources, depopulation, or thinning of geographical socio-economic content,
is often viewed from the perspective of useful and desirable process''. Contrary
to that, their geographical agglomeration is a reduction factor of the potential.

' Zeremski M. (1964) except for the reduction of agricultural and forestry activities and
re-orientation of local communities on other forms of business, predicts the possibility of
migration not only from the zone of creation of storage basin, but also from the corres-
ponding basin. These attitudes have evolved to some rigid solutions. Exclusivity in cer-
tain rigid attitude goes so far that there is point of view that waterpower engineering suf-
fers no “field friend” (Pecinar M, 1969).
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Table 4. - Trends of population and changes in number of medium-sized settlements in
the territory of surface water sources in Central Serbia since 196 to 2002.

Trends of the total population Average population size of settlements
The source [in the territory of the source on the territory of source

1961. (1971. |1981. (1991. |2002. [1961. [1971. (1981.(1991. (2002.
Bozicka 10.50419.718 [7.278 |5.728 [4.985 (808 747,5 1559,9 1440,6 |383,5
Banjska 2.441 [2.292 (1.389 |727 (461 406,8 (382 [231,5]121,2 |76,8

Pcinja 16.601|14.769(10.623 |8.208 [7.269 (386,1 [343,5 [247,1{190,9 |169,1

The absolute value of the depopulation of the determened springs in cen-
tral Serbia in the period 1961-2002. is: P¢inja - 9332, Bozicka - 5519 and
Banjska - 1980 inhabitants. In contrast to the absolute value, relative indicators of
changes in population indicate the level of intensity of depopulation. The largest
decrease in percentage in period in between two indexes (1961-2002) was found
in the river Banjska - 81.11%, in the Pcinja 56.21% and Bozicka 52.54%.

Table 5. - Trends of population and changes in number of medium-sized settlements in
the territory of surface water sources in Kosovo and Metohija since 1961-1991.

Average population size of
settlements on the territory of
source

1961. (1971. |1981. [1991. |1961. [1971. |1981. [1991.
Golema River 3.938 [4.270 |4.875 [5.641 |562,6 [610 696,4 1805,9
Krementa 3.566 (3.540 [3.127 [3.217 |509,4 |[505,7 [446,7 [459,6
Lepenac 11.255(12.157 (12.519 |12.911 [662,1 (715,1 (7364 |759,5
Prizren.Bistrica  [9.271 |11.239 |11.520 |12.191 [713,2 |864,5 |886,2 [937,8
Zegranska River [5.024 [5.244 5306 [5.923 [717,7 [749,1 [758 846,1

Trends of the total population
The source [in the territory of the source

Of the five analyzed surface water sources in the territory of Kosovo and
Metohija in the period 1961-1991 the depopulation is found only in Kremenate
(349 inhabitants), while other populations increased: Zegranska river for 8§99,
Lepenac - 1656, Great River - 1703 and Prizren Bistrica — 2920. The largest per-
centage growth between two indexes in the same period was found in the Gole-
ma River (43.24%) and Prizren Bistrica (31.5%). For the territory of Kosovo and
Metohija, Plana R. (1991) points out that the process of normative protection of

107



Collection of Papers — Faculty of Geography, University of Belgrade 59

sources of surface water is not affected by "some significant changes in the mode
of their use." "Moreover, there appears that the prospective areas planned as a
site for the storage and formation of a reservoir, continue uninterrupted pace of
construction of buildings and infrastructure." In time this will be issue of tighten-
ing the social interests of consumers and community sources of surface water or
upstream against downstream interests on the territory of Kosovo and Metohija.

Summary

Very real increase of quality problem and sufficiency of water resources
and its, fearing for basic existence, increasingly dramatic social perception, influ-
ence that present, and especially future need for its supply should become one of
the most significant tasks and determinants of all social processes concerning ecol-
ogy, habitation, spatial planning, economy, organization, politics and others. That
is why the problem of supplying necessary water resources and organization of
space to achieve that goal is one of the crucial problems of our present and future
existence. Facts stated above show that ecological and geographical determinants
of space have crucial impact on valorization and protection of sources of surface
waters. Also, significant part of border area between Serbia and Macedonia is pro-
tected and reserved by strategic documents such as: Spatial Plan of RS (2010), Wa-
ter-management Basics of RS (Vodoprivredna osnova RS) Strategy of Long Term
Development and Improvemtn of Water Management of Reublic of Serbia (1997),
(Strategija dugorocnog razvoja i unapredenja vodoprivrede Republike Srbije).
Analysis of ecological and geographical factors has shown various incentive, but
also limiting factors for this kind of environmental protection and space valoriza-
tion. With realization of planned hydro-technical projects in this border area, ne-
cessary system of infrastructure will be created capable to fix and increase ecologi-
cal potential within the broader spatial entities. In the forefront is resource of quali-
ty water which should satisfy increasing needs of various consumers.
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