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H3Boa: Ha Teputopuju rpaga CmenepeBa eBHISHTHPAHO j€ OKO TPUAECET OYjUIHUX
BOJIOTOKA M FbHXOBO OIIITE CTamke je adapManTHO. C pa3BojeM ypOaHH3aLHje HEKH O]
BHUX Cy YBEICHH y KaHAJIM3aIMOHE CHCTEME M KHUIIHE KOJEKTOpE, KOjU CY YITaBHOM
HEIOBOJBHUX JIMMEH3H]ja 32 IPUjeM BEJIMKUX Boja. tbuxoBe 3ajelHNUKe KapaKTepUCTH-
Ke cy HeypeheHocT cnuBa U 3a0pumaBajyhie eKOIOIIKO CTambe PeYHNX KopHTa (Berera-
uuja, JrernoHuje). 300or Tora cy yecre OyjuyHe IOIUIAaBE, KOjé HAaHOCE BEIIMKE ILITETE
HaceJbMMa M puBpean. [Ipu olleHHn yrpoXKEeHOCTH O]l TUIaBJbEHha MOPajy e aHaJIM3Upa-
TH yTULjU HU3a NPUPOJHHUX W aHTPONOIeHMX YMHUIIALA, ald U Hactaie mTere. [ 'pan
CMeziepeBo CIIpoBOAN WHTErpajiHy oJ0paHy O/ IOIUIaBa Ha 1IeJI0j TEPUTOPHjH OIIITH-
He, KaKko 3a IMojpydyja Koja yrpokaBajy OyjUdHH BOJIOTOLM O€3 3alITUTHHUX CHUCTEMA,
TaKo M 3a MMPOCTOp yrpoxeH ypehenum Bonorounma. [la 6u ce cMamuiie MTETe HACTA-
Jie oJ momuiaBa OyjHYHMX BOJIOTOKA TOTPEOHO je ONepaTHBHUM IUIAHOBHMA CBaKe
TOIMHE TPEIBHICTH W Pealn30BaTH oapeleHe pagose, ['eHepanHUM ypOaHHCTHYKUM
wianoM CMenepeBa NpeLU3UpaTH IUIaBHE 30HE, 3a0paHHUTH CBAaKy BPCTY Ipalmbe y
BUMa M OJIPEJUTH IPOCTOpE 32 rpajamy Oyayhux pereHsuja.

Kmbyune peun: CmenepeBo, OyjiuHe MOIMUIaBe, y3pOIH MOIUIaBa, OlCHa YTPOKECHOCTH,
3aIlITHTA O] OIJIaBa

Ilpeoam: 15. maj 2012, npuxsahen. 25. jyn 2012.
YBoa

C pasBojeM ypOaHuX, IPUBPEAHUX U UHPACTPYKTYPHHUX CUCTEMA CTAITHO
ce mosehara BpeaHOCT MaTepHjaTHUX 100apa y MPHOOATHHUM TOAPYYjHMa, IIITO Ce
oJpa3uiio u Ha yBehame IITeTe OJ1 MoIIaBa U JPYTHX HEMOBOJHHUX YTHIIAja BOJI-
HUX TokoBa. [lITeTe o moriaBa, ryOWIM MPUXOJa YCIe ] CMamhEHha HIIH TOTITYHOT
TIpeKH/Ia TPOU3BOMIELE M caoOpahaja W TPOITKOBH OKO €BaKyaIlhje M aHTa)KOBamba
paJHe cHare U MeXaHu3aluje Yy OAOpaHU O]l TOIUIaBa YeCTO MpEeMalllyjy MPUXOJ
onpeheHe TepuTopHjaHe jeIMHUIIE Y BUILICTOUIITEHEM MIEPUOTY.

! KonraxT anpeca: gavriloviclj@yahoo.com
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OcuM TpUpOTHMX Y3pOKa HAcTaHKa IOIJIaBa, Ha ToBehame BENUKUX
BOZIa Y 3HATHOj MEpPH YTHYE YOBEK - KPUCHEM [ITyMa HHTEH3UBUPA OTHIAHE BOJIE
ca CIIMBA, M3TPaboM OpaHa, ycTaBa, BOJOjayka H MOCTOBA MEHa PEKUM OTHIIA-
HBa, U3rPaJmboM 00paMOCHUX HACHIla CMamyje paHHje TUIaBJbEHE MOBPIIMHE
(vHYHJanyje), HeMpaBUIIHUM YTIPaBJhbalkbeM aKyMyJialldjama, peTeH3HjaMa, pac-
TepEeTHUM KaHAINMa, yCTaBaMa M JPYTUM 00jeKTHMa MOXKE J1a CTBOPH HETIOBOJb-
HY KOMHITUJICHIIN]Y W CYNICPIIOHUPAhE Talaca BEJIMKUX BOJA HA HU3BOJIHO] J€0-
HUOM BojoToka uth. [IpeaBuljeHe kiamMmarcke mpomeHe y oBoM jeny EBporme
BEpOBATHO BOZE Ka BehuM W aykuM cymiama, ajay U 4emhuM 1 BehuM BelIuKuM
Bogama (Arnell, N. W., 1999; Alexandrov, V. et al., 2004; Trenberth, K. E. et al.,
2007; Petkovi¢, S., 2008; Ducic¢, V. i Lukovi¢, J., 2009). C o63upom Ha qocajia-
IIBH CMEp aHTPOIIOTEHHX YTHIIaja CTambe OM MOTJIO OMTH CaMO HOTOPIIAHO.

O0jexTH cucTeMa 3a 3allTUTY O TIOTIIaBa, 3aj€qHO ca MPEKOM ypeheHmx
BOJTHUX TOKOBA, MPEACTaBIbajy MHPPACTPYKTYpHE CHCTEME MPBOT pea, jep Of
BHUX 3aBUCH HOPMAIHO (YHKIHOHHCAHE TOTOBO CBHX NMPHUBPEAHUX U OPYTHX
AKTUBHOCTH y TIOTCHIIMjaTHO TUIABJLEHUM TOApydjuMa. MelhyTuMm, cTereH 3ai-
TUTE JIy’K BOJIOTOKA je HeYjelHaueH, PEJOBHO 1 MHBECTHIIOHO O/IP’KaBabE 3alll-
TUTHHUX o0jekara ce He BpIIM MpeMa HopMaTuBuUMa U u3zHocH cBera 30-40% on
NOTPeOHOT, HUCY M3BPLICHH OPOjJHH CaHAIIMOHM PaJIOBH, HETUIAHCKH CE SKCILIOA-
THIIIE PeYHH HaHOC U3 BopoToka u Ap. (IlerkoBuh, 2003). To 3Haum ga 3amTuTa
O]l UHTEH3UBHOT JIejcTBa Boje Tpeba a Oy/e cTalHu 3aaTaK, y OKBHpPY Kojer he
ce KOHCTaHTHO TPOBEPaBaTH CTENEH 3aIITUTE M TOY31aHOCTH IocTojehnx 3am-
TATHUX CHUCTEMA y3 IOTPalliby, PEKOHCTPYKIIN]Y U oiroBapajyhe onpkaBame.

Ha rteputopuju rpaga CmexnepeBa IMOCTOju BeNWKHA Opoj OyjUIHHX
BOJIOTOKa, 300T 4era je oHa BeoMa yrpoxeHa OyjuuHuM normiaBaMa. Llyb oBor
paza je 1a yKake Ha OCHOBHE IPOOJIeMe y 10CaIalllih0j 3alITUTH O] ITOIUIaBa U
Ha Moryhe mpaBiie ka kojuMa oHa Tpeba y OyayhHoctu na Oyzae ycmepeHa.

3aKOHCKHU OKBHP 3aLITHTE 0[] MOMJIaBa OYjHIHMX BOJOTOKA

3amrTuTa 0N IITETHOT JEjcTBa BojAa MpaBHO je ypeheHa 3axoHOM o
Bogama (Ci. rmacauk PC 6p. 30/10) u ogpendama Ommrrer miiaHa 3a oa0paHy
ox norasa (Ci. mracauk PC 6p. 7/97). OmmTuM miaHoMm je neduHncana oda-
Be3a u3paze roaummux OnepaTHBHUX IUIAHOBA 3a O0paHy Of IOIJIaBa Ha
BOJOTOLIMMA Ca 3alITUTHUM CHCTEMHMa, Kao 1 OMIITUHCKUX TUIAHOBA 3a CIPO-
Boheme onbpaHe on OyjHUHUX IMOIIaBa Ha TEPUTOPHjH OMIITHHA U TPajoBa y
PenyOmunm 3a BomoTOKEe Koje HUCY oOyxBaheHU penyONIMYKHM IJIaHOBHMA.
OCHOBHH JOKYMEHTH 32 U3pafy IUIaHa pa3Boja CUCTEMa 3a 3allITUTY OJ MOIuIa-
Ba u ypeheme BomoToka cy lIpocropuu mian PemyOmuke CpOuje (2011) u
Bomonpuspenna ocHoBa Perryomuke Cpouje (2001).

3amrTuTa o eposuje W OyjuuHUX BOIOTOKa YypeheHa je 3akoHOM O
BoJama y nornassby Bomna nenatHoct. Unan 61 oapeljyje epo3uono moapydje,
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a wiaH 62 neduHUIIE pagoBe M Mepe 3a CIpedyaBame U OTKIAMmAmhe ITETHOT
nejcta epos3uje u Oyjuma. Unman 63 ce ogHOcH Ha 00e30ehuBame cpencrasa 3a
pazoBe B Mepe, a wiaH 64 Ha 00aBe3y M3Bohema pajgoBa U Mepa.

I'panckum mmanoBuMa onpelyje ce mporpam Mepa, pazoBa U JIeNaTHOCTH
Koje ce omHoce Ha OyjuyHe moriase Ha onpeheHom monpydjy. [lnan cucremaru-
3yje pamoBe, Mepe W aKTHBHOCTH 10 (azama oI0paHe W yUYECHHUIIIMA ca jaCHO
MpeLU3UupaHiM 3aayKemhruMa U obaBe3aMa y cBakoj ¢asu ondpane. [LnaHoBu
TEpUTOpHje Ipajia KOjU ce WITUTE O]l TOIUIaBa IUIAaHCKH Ce ycarjialasajy ca Ieo-
HHIIaMa on0paHe BOAHHMX Mozapydja PemyOiike ¥ TOIUIIEBUM ONEPaTHBHHM
IIaHOBUMa MUHHCTapCTBa MOJHONPUBPEIE, TPIOBHHE, [IIyMapcTBa U BOIAOIIPUB-
pene Peny6muke Cpouje u dupeknumje 3a Boae. ['paxg CMenepeBo CBoje IUIaHOBE
3a onOpaHy o[ MOIUIaBa IOHOCH M CITPOBOJIH KaKo 33 TEPUTOPH)Y KOjy yrposkaBa-
jy OyjudHN BOMOTOIM O€3 3aITUTHUX CHCTEMAa, TaKO M 32 IIPOCTOP KOjH yTPo-
*aBajy ypeheHu BogoTonu ca m3rpal)eHuM 3alITUTHAM BOJOTPUBPETHUM 00jeK-
tuMa. Ha Taj HaumH ce opranusyje HHTErpajiHa oa0paHa Ha YUTABOj TEPUTOPH]H.

OcHOBHE XH/IPOJIOLIKe KapaKTepHCTHKe TepuTopHje rpana Cmenepena

Tepuropujy rpana CmenepeBa oJUIMKYjy 3aTajacaHH OOJHLHU peJbeda,
LINPOKE PEYHE NOJMHE ONarux AOJIMHCKHX CTpaHa M MPOCTPAaHE alyBHjasIHE
paBHu. M3y3erak umHe ropwmu JenoBu ciuBa Pasbe u Komcke peke, Kao u
Hemocpenuu cinuB JlyHaBa mo ymha Benmmke Mopase. Behunna Bomotoka Ha
OBHUM TepuTOprjama je OyjudHOT KapakTepa. IbuxoBu NOWM TOKOBH 3amasze y
mupoke amyBujanHe paBHA Pasbe, Komcke peke u MopaBe y Koje ce yIuBajy.

Xuaporpadcky Mpexy ca ceBepHE CTpaHe orpaHuyaBa JlyHaB Ha
nyxwunu o 20 km, a ca ucroune ctpane Benrka Mopasa ny>KHHOM ToKa of 27
km. Ox mputoka Haj3HadajHU]ja je Je3aBa ca Parbom u Komckom pexom. Octaine
MIPUTOKE KPATKOT Cy TOKA M yTiIaBHOM OyjudHOT KapakTepa. [loapydje je kapa-
KTepucTHYHO U 1o BeheM Opojy KaHalla KOjU O/BOJE MOBpPLIMHCKE Boae. [lem-
pecuje u HamymTeHa kopura Bennke Mopage, Jesase u bagpuke cy cucremom
KaHaia U npnHux cranuna CmenepeBo u Kymnu ycmepenu ka penu [lyHas
(Josanorwuh, B. u Omokossuh, M., 1992).

3HavajHe M3MEHE XUAPOrpadCKe Mpeke M MPOMEHA PeKHMa OTHULama
MOBPIIMHCKUX BOJA HAcTald Cy HM3MELITameM KopuTa JesaBe M yBohemeMm
IeHOT Toka y Benmuky MopaBy, mipu 4yemy je IONUIO J0 Mpecelama MPUPOTHOT
TOKa MOBPIIMHCKUX M MOJ3EMHHX BOZa y ciHMBY peke banmpuke. Perynannonun
panoBu Ha Je3aBu M3BeleHH Cy y3BoAHO o CMmenepeBa, YMMe je Tpal 3allTH-
hen ox moraBa koje Cy HacTajaJie IMOCE jaKUX KHIA U joIl dernthe BHCOKHX
Boza JlyHaBa, KOju je ycrmopaBao TOk Je3aBe 300r u3paszutro Maor naaa. Hoso
KopuTo JesaBe mpecena MOpaBCKM Hacwil Kof cena Jlume. Y BpeMe BEIMKHX
BOZa Ha MopaBu IpOIyCT y Hacully ce 3aTBapa, a Je3aBa peTeH3yje Boze y
alyBHjaiHy paBaH Bennke MopaBe y OMM3MHM HACHIIA U TUIABH OKOJIHO TTOJbO-
MPUBPETHO 3EMJBUIIITE.
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Y HOBO KOpUTO Je3aBe yBeneHa je u banapuka, 60uHM Kpak Jezase, koja
o P. Jlazapesuhy (1957) npeacrasspa pykasail Bemuke MopaBe KojuMm je ocTo-
jama Be3a m3mehy MopaBe u JezaBe. CnuB bampuke pa3Buo ce ca JieBe CTpaHe
Benuke Mopase, Ha uHyHIAIMOHOj paBHH. Ca BeroBe HCTOYHE CTPaHe MPOTUIY
Boze Bemmke Mopase, a ca 3amanmHe ctpaHe nputudy HaOyjaje Boje JeszaBe U
Komcke peke. 3aTo Ha 0BOM MTOAPYY]jy MTOCTOje OPOjHU pyKaBITH, MPTBaje U Oape.
On crosbHUX Bopa Mopage 3amTuhieHo je HacunoM. IIpomeHoM Toka Je3aBe
npeceueHo je Buie pykasana (baapuka, llleBapuka u ap.) u TuMe oHeMoryheHo
WCTHIIAEE¢ BOJIa U3 OpameHOr Mo/pydja MpeKko HaBeAeHuX pykasara. [logpyudje
cimuBa banpuke je HeypeheHo, Te je omOpaHa o MoIUiaBa Y HAIUICKHOCTH Tpal-
ckor mraba. M3rpajma KaHAJICKE MpEXe U IPIHE CTAaHWIIE HUje pealln30BaHa,
ma ce CYBHWIIIHA BOJa Y KOPUTO Je3aBe eBaKyHIle Kpo3 J[Ba I[eBacTa MCITyCTa.
HcnycTn cy cranHO M3T0XKEHH 3acHIamy MPUPOTHIM M HAHOCOM M3 JKele3ape.
Eraxyaruja Boge u3 bagpuke y Je3aBy moryha je camo kKajia Cy HHUXKH BOJOCTajU
Ha Je3aBu. Y BpeMe oTamama CHEra W WHTCH3MBHHUX KHIAa MOXe jaa nohe 110
Beher mpruBa Boze ca cimBa bangpuke. Tamga momasu 1o 3aTBaparsa MOKIIONIIA
HCITyCTa U TIpecTaHKa mweroBe GyHkuje. Boxa ce 3aapkaBa y OpameHOM moapy-
4jy W IUIABU BEJIMKE 0OpaauBe MmoBpiivHe. PazMepe miaBbemba 3aBUCE JUPEKTHO
O]l TIPUITBA BOZIE, @ MOe J1a ce norutaBu U 10 500 ha oOpaguBux nospmraa. To
3HAYM /1 j€ MMOTPEeOHO U3TPATUTH MPEXKY KaHaja U MPITHY CTaHUITY, Koja Ou ce y
CYIITHOM TIEPHO/Iy KOPUCTHIIA 3a HaBO/(haBame ([ eHepaiHu mpojexaT XuapoTex-
Hu4kor ypehema cua bagpuke, 2008).

Tabena 1. - I'ycmuna peune mpesce mepumopuje epada Cuedepesa

Caue peke L (km) F (km?) D (m/km?)
Jesapa 109,1 177 375
Paspa 195,8 302,6 647
Komcka peka 104,7 180 550
Henocpennu cnuB JlyHasa 29,7 49 606

L-ny»xuna rnaBHor Toka; F-noBpirHa cnuBa; D-rycTuHa peuHe Mpexe.

Jeman on HajBaXXHUjUX (PHU3UYKO-TEOTPAPCKUX YMHIIIAIA 32 OTUIAkE
BoJie ca oxpeheHe moBpmmHE je TyCTHHA pedHe Mpexe. Y ommrtuau CMmenepe-
BO OHa je 100po pa3BUjeHa U 00yxBaTa MPeKo TpuaeceT Bogoroka. Ca 3apaBHU
U JISCHUX Tepaca CJIMBa Ce BEIMKH Opoj MOTOKa M peunua ka Paspu, Bemmkoj
Mopasu u [yHaBy. Y ['oqoMHHCKOM TI0JbY M3pa)KeHA je KaHAJICKa Mpeka Koja
YITIaBHOM CITY>KH 32 OJIBOJIHaBAbE.

Ha o6pa3oBame BenUKNX BoJa OyjUYHUX BOJOTOKA HajBehn yTuiaj nma
naj peyHor cimBa. OBHM MafoBW Ha TepuTOpuju rpaga CmenepeBa Beoma ce
pasnukyjy. Hajsehy Bpennoct nma benyhe, npuroka Pame -17,11%, a Hajmamy
Pubnuk, nputoka Komcke peke - camo 1,91%. Takole je 3anakeHO Ja Hemoc-
penne nputoke [lyHaBa nmajy 3HatHO Behu npoceunu maz ciusa (13,86%) on
npurtoka Passe n Komcke peke (5,40%).
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Tabena 2. - Byjuunu s6odomoyu na mepumopuju epada Cmedepesa

Bogorok Ipurtoxa peke ¥ P Os L Ls ir J Hym Huax | Hr
km km km km % % m m

CacraBak Jynas 18,34 | 22,34 | 8,59 | 8,07 | 13,55 | 2,14 68 269 | 190,5
Cenuiire JlyHaB 6,05 | 12,39 | 4,63 | 4,76 | 12,55 | 3,07 70 221 | 1714
IoTok JyHas 497 | 9,39 | 3,52 | 3,69 | 16,64 | 3,72 70 201 | 1653
Xajnyuka B. JlyHaB 470 | 9,18 | 3.33 | 3,20 | 12,71 | 3,51 70 219 | 173,5
IerpujeBcku 1. |Je3aBa 14,69 | 23,45 | 8,9 8,12 | 9,23 1,38 78 220 | 175,8
B. JlaBuyio Pama 8,50 | 13,57 | 6,1 479 | 7,02 | 2,02 99 222 | 1604
Byuauxwu 1. JezaBa 9,38 | 16,04 | 7,42 | 6,65 | 7,41 1,98 75 222 | 1749
Bonaw Papa 1,59 | 5,65 | 2,63 | 2,36 | 7,70 | 2.93 119 196 | 164,6
J1. Jaceme Pamba 8,21 | 13,95 | 489 | 530 | 8,29 | 2,33 107 223 | 1733
Llapesaig Pasba 10,26 | 15,92 | 7,66 | 6,50 | 13,38 | 1,97 109 291 | 1943
Bouna Pampa 18,17 | 22,18 | 10,64 | 9,73 | 10,38 | 1,50 100 280 | 191,2
buTnHan Paspa 10,78 | 16,63 | 8,70 | 7,01 | 6,79 | 1,47 97 227 | 175,1
bapcku 1. Paba 13,11 | 15,6 | 543 | 499 | 596 | 1,38 97 185 | 161,6
JpmanoBarg Pama 0,71 4,01 1,75 1,7 9,39 | 4,46 105 183 | 155,5
Komcka pexka  |JesaBa 161,26| 83,05 | 43,22 | 26,15 | 7,01 | 0,67 79 382 | 166,1
JlojHak Komcka peka 62,96 | 33,27 | 12,09 | 11,16 | 4,74 | 0,95 105 220 | 1572
PubHMK Komcka peka 17,99 | 24,13 | 11,33 | 9,00 | 1,91 | 2,00 155 382 | 232,1
Bepragun Komcka peka 11,02 | 15,88 | 7,29 | 6,27 | 13,39 | 2,24 155 332 | 231,0
Kanyhepura Bapcku norok 1,76 | 5,36 | 2,31 | 2,21 | 7,61 | 3,25 110 185 [ 171,7
MycraBka Bapcku moTox 1,63 | 543 | 2,13 | 2,17 | 522 | 2,91 117 179 | 167,0
TAupunosarg HerpujeBckn . | 4,70 | 11,02 | 534 | 489 | 7,16 | 2,43 92 222 | 183,6
benyhe Pasba 7,28 | 12,68 | 527 | 4,38 | 17,11 | 3,09 119 291 | 1994

F-HOBpI_HI/IHa CJIMBA, OS-O6I/IM ClIuBa, L-ny){(nHa BOJOTOKA, LS-[[y)KI/IHa CJIMBa, ip-npocean nmajna ClIvBa, J-
npocedan naj peke; Hy-kota yuiha; Hy,-MakcumanHa kota ciuBa; Hg-IipocedHa HaJMOpCKa BUCHHA CIIHBA.
(U3Bop: [Tnan 3a mpornanieke epo3nOHHX MOAPYUja Ha TepuTopHju ommtuHe Cmenepeso, 2006)

Kon Behmne BomoToka momnpeynn npodmiin pedHOTr KOPUTa U HHXOBA
MpoIycHa MON HUCY Yy CariiacCHOCTH ca MPOTHIAjUMa BEIUKUAX BOJA, IITO j& U
OCHOBHH y3pOK moruiaBa. CBu OyjUYHHM BOAOTOLM MMajy OBaKBe HEIOCTATKE.
JlumeH3uje KopuTa cy yriaaBHOM MuHUMaiHe. [llupuHa koputa y HUBOY obana
ce kpehe ox 2 10 4 m, ca MaKCHMaJTHOM JTyOWHOM J0 JTHMHHjE TamBera 1-2 m.

Ypehenoct OyjuuHNX BOAOTOKA

Ommre KapakTepUCTUKE OYjUYHHMX BOJOTOKA Yy AHAIM3UPAHOM IOJ-
py4jy cy HeypeheHocT u 3abpumaBajyhe €KOIOMIKO CTame HUXOBUX KOPHTA
(JIoxamam  exoyiomku akmuoHw IutaH ommtuHe CwmeaepeBo, 2007). Ona cy
oOpacia OyjHOM BEreTaldjoM, Y BUX Ce OJJIaKe UBPCT OTIA] U CTBApajy JTUB-
Jbe JICTIOHHU]E, IITO MPEACTaB/ba MPUPOJHE TMPENPEKe OTUIAKY BEIUKUX BOJA
jep 3HaTHO CMarmyjy MpOITyCHYy Moh pedHor KopuTa. Bereraiuja ce He yHWHII-
TaBa, HE YKJama ce HAaHOC aKyMYJIMPaH Iocie TpoJiacka TOIUIaBHUX Taiaca, y
OIIITHHYU CE€ HE pellaBa MUTambe M3rPaJbe CAHUTAPHE JICTIOHU]e U HE Mpeay-
3MMa Ce JOBOJLHO Ha eIyKalWju U TOAM3aly CKOJOIIKEe CBECTH KOJ CTAHOB-
HuIITBa. TO 3HAYM J1a Ce HE Mpeay3uMajy Mepe Koje Ou JonpuHese modosbiia-
Y BOJHOT perMa OYjUYHHX TOKOBA M CMambCHY ONMACHOCTH O] MOTLIABA.
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Benuku npobnem Be3aH 3a OyjuyHe BOJE je AWBJba rpajimba y Nprodamy,
ma 1 caMoM peyHoM koputy. OHa je nperiaBuiia rpag CmenepeBo, a moceOHo je
M3pakeHa Ha TPajcKoj nepudeprju U y MpUTrpajckuM HacesbuMma. Mzrpalhenu cy
craMOeHH U MPUBPEIHN 00jeKTH Y HEMOCPEeIHOj OMM3UHY peKa, TIOJAUTHYTH MOC-
TOBU HEIOBOJbHE MpoITycHe MOhH, HalpaBJbeHH MPOIYCTH 33 BOLY MaJOT Kama-
IIATETa Ha MECTY YKPINTama BOJOTOKAa U caoOpahajHuIla, TTOCTaBJbEHE BOTOBOI-
HE IIEBU U JIpyre KOMYHAJHE WHCTalallWje Y MPOTHIAjHOM MPOQIITy KOpUTa U
ap. OBakBe MojaBe MMajy BHUILECTPYKE HETaTHBHE MOCIEAMIE. 3ay3UMarmbeM
nprobaitHOT TIojaca oHeMoryhaBa ce perysanuja peqHor Kopurta koja he y Oymy-
haoctn Outn Hem3OekHA. JeqHa OJ peryJIalMoOHNX Mepa jeé CHTYPHO W TIPOIIIH-
peme peyHor KopHura Koje 0e3 pymema m3rpajeHux oOjekara Huje Moryhe.
O0jexTu 3HaTHO TIOBehaBajy U MITETe O/ eBEHTYaHUX IOTIJIaBa.

CwmenepeBo je jeman oxa TpamoBa ca HajsehuMm OpojeM MpOTHAHUX H
pacesrenux ymna y Cpouju. OBae >xuBu npeko 11.000 pacesreHux u 61au3y
5.000 u3bernux nuua. To ce 3HA4ajHO OAPA3UIO HA AUBJBY IPaby, HAPOUUTO
y TIpUTPAACKAM HaceJbUMa Koja cy y ONm3uHM OyjudHuX BomoToka. Ty Tpeba
YBPCTHTHU ¥ JMBJba BUKEH]I HaceJba, HelleTalHe MPUBPEIHE 00jeKTe H HEe3aKo-
HUTY MpoMeHy HameHe 3emsbumiTa (I'enepamnu mman "Cwmepepeso 2020",
2004). He mocToje 3BaHUYHU MO/IAll O YTPOKESHUM MOBPIIUHAMA, aJli Cy TOC-
Jenuile BUAJBUBE Ha CBaKOM Kopaky. Koj ceockux Hacespa 3amakeHa je rpai-
Ba Ha OpeXyJbKacTUM TEpEeHUMa M3BaH yTHIaja MOIUIAaBHUX Tanaca. BepoBat-
HO je mpecyiHO OWMJIO BEKOBHO HCKYCTBO ca MOIUIaBaMa M MYZIPOCT Aa je
CUTYpHH]je TpaauTH 00jeKTe Ha 0001y PEUHUX JIOJIMHA.

YrpoxeHoCT NPUOGATHOT MOAPYYja OYjUIHUM BOAOTOLMMA
Cmenen yepooicenocmu U Kpumepujymu 3a npoyeHy yepoiceHocmu

VYrpokeHOCT 071 OYjUYHUX BOAOTOKA MPOM3MIIA3U U3 BbUXOBE CrienduaHe
rere3e U ManudecToBama. bp3a 1 Benmka KOHICHTpAIMja BOE y HXOBUM KOPH-
TUMa OHEMOTyhaBa MpUMEHY KJIACHYHMX METoJia of0paHe o] MoIuiaBa. YBoheme
CTeleHa PeJOoBHE M BaHPEIHE OA0paHe OJl MOIJIaBa Koje ce MPUMERYje KO/ BelH-
KUX peKa y OBaKBUM CITy4ajeBUMa Ce He KOPHCTH, jep HeMa XHIPOJIOIIKE OIpaB-
JAaHOCTH. 300T HarJior Hajojlacka M KpaTKOT Tpajama BEIWKUX Boja Hajuemrhe
HeMa BpeMeHa 3a Tporallene o10paHe o] MoIUIaBa, Koja Moe a Oyzie Koxl OBa-
KBHX BOJIOTOKAa caMo BaHpenHa. Jlocapamima MCKyCTBa Ko OyjUYHHX MOIUIaBa
HHUCY TIO3UTHBHA jep ce Hajuenrhe He Mpeay3uMajy HelmocpenHe Mepe 3amTuTe, Beh
ce HajBehu Opoj aKTUBHOCTU OTHOCH Ha CaHHPALE TOCIEANIIA O] TTOTLIABA.

Ha tepuTopuju rpama o0um 1miaBsema OyjudHHX BOJOTOKA ce Mel)ycoOHO
3HATHO Pa3MKyje y 3aBHCHOCTH O] TeOMOP(OJIOMIKIX KapaKTepPUCTHKA CIIMBA H
MOPQOJIOIIKUX Mapamerapa BojoToka. Takohe, OuTaH je yTHIaj JbYICKOT (haKkTo-
pa, cTeneH u3rpajeHocTr cTaMOeHNX U MIPUBPETHUX 00jeKaTa y HelmocpeaHoj
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ONM3MHY PEYHHX KOPUTA. YKOIHUKO je HaceJbeHOCT Mopex peka Beha, yTOIHUKO je
JIOKaJIHO CTAaHOBHHIIITBO BHIIIE 3aHHTEPECOBAHO 32 0I0paHy O] IOTLIaBaA.

I'enepaman man Cmenepesa o 2020. rogune (2004), v okBHpY aHa-
JM3e TOTECHIUjalTHe YTPOKECHOCTH NOJpyyja o OyjUYHHX MOIUIaBa, HariamnraBa
Ja CKOpO CBHM BOJOTOLM y KaTeropujamMa Cpelmbe W BEIHMKE OITaCHOCTH Ol
MOTUTaBa MPHIIAIAjy TPYIH HEPEeTyJIHCAHUX BOJOTOKA M Halla3e ce M3BaH peIry-
ONMMYKOT BOJONPUBPEIHOT TUIaHA 3a 3aIUTHTY OJ BoJa. Perynmucanu BOZOTOIH
Takolje HUCY amncoTyTHO 3aITHNeHN OJ TOIUIaBa, jep TopHha rPaHuLa IPOTUIIA-
ja BEMKUX BOJIAa HAa KOjy je 0J0paMOeHH CHCTEM MpPOjeKTOBaH YBEK MOXKE la
Oyne Beha, mTo he yTumatn Ha U3MBamkE U3 PETYINCAHOT KopuTa (3aITuTa o
noruiaBa u ypeheme Bonoroka y PemyOmuu Cpouju, 2001).

Kputepujym 3a oLeHy yrposKeHOCTH NPUOOAIHOT MOApYyYja O IOoIuIaBa
OyjudHUX BOJOTOKA Tpeda Jla ce 3aCHHUBA Ha TapaJielHOj aHAIN3W yTUIIAja TIPHPO-
JIHUX W aHTPOTOTeHUX YMHWIaNa. Haj3sHauajHUjU NPUPOJHN YMHHUOLMU Cy XUPO-
JIOIIKY (MOBPILMHA CJIMBA, IONPEYHU NPOQHII U Taj] pSYHOT KOPUTA ), TeOMOpQo-
JIOITKY (Iy>KFHA ¥ MIUPUHA PEUHE JOJIMHE, CTETICH epo3Hje) U OMOJIOMIKH (TIPUCYC-
TBO BereTanyje y peyHOM KOPHTY U Ha oOanama). AHTPOTIOr€HH YHHUOLM CY
OpojHUjH 1 OJJHOCE Ce Ha JbYACKE aKTHMBHOCTH KOje TONpHHOCE oBehamby cTereHa
OIACHOCTH OJI TIOIUIABa, Kao IITO CY CMAamCHE MPOTUIIAJHOT MPOQHIIA H3IPATHOM
MOCTOBA M TIPOITYCTa, MTOCTaBJhabeM WHCTANAIM]a (IIEBOBO/IA) Y PEUHOM KOPHUTY
KOjU PeAyKyjy TpOTULajHH Po(duII, HEI03BOJbEHA TPaba CTAMOCHHUX M IIPUBpE-
ITHUX o0jekaTa Ha obanama U IUBJbE JIETIOHH]E Y PEYHIM KOPUTHMA.

IIpu omeHuM cremeHa yrpoKEHOCTH TOCEOHY Makmy Tpeba ycMmepu-
TH W Ha WITEeTe Koje HacTajy oA OyjuuHux noriaBa. OHe 3aBUCE O]l BpEIHOC-
TH TpUoOaTHOT TOApPYYja, OAHOCHO OJ HIMPUHE IJIABJbEHE pEeYHE NOJIMHE,
3aCTYIJbEHOCTH OOpaIUBUX MOJHONPUBPEIHUX MOBPUIMHA U HU3rpaheHocTn
cTaMOeHHX W TpUBpeqHUX o0jekarta y mpuobasey. Benuke mrere mory na
HacTaHy yrpokaBameMm caoOpahajHuna u npekuaom caobpahaja. 36or Tora
je y OIICHH YIpO’KEHOCTH Ba)KHO M3/IBOJUTH JIOKAJIHE, PETHOHATIHE U Maruc-
TpaliHe IyTeBe, Kao M xene3Hndke npyre. llltere Hacrane npekuaoM caob-
pahaja OUTHO Ce pPa3juKy]y 3aBUCHO OJ KATeropuje myTa.

Kapaxmepucmuxe oyjuunux nonnasa

Ha moapy4jy rpaga Benmke mTeTe MOTY Ja HACTaHY W3JIMBAaH-EM BOJE
n3 xoputa JlyHaBa, Bennke Mopase, JezaBe n Pasbe, kakBe cy Omne 1981. u
2006. roguHe. Pu3uk o7 mormsiaBa BEJIMKUX BOJA OBHUX peKa 3aBHCH O]l CTENeHa
n3rpaleHOCTH 3AIUTUTHUX OO0jeKara KojuMa ce IUTHTE rpal U [ 0JOMHUHCKO
MoJbe, a TO Cy Hacunu u obanoyTtepae. llltere xom oBakBUX MOIIaBa MOTY 1a
nMajy karactpodaite pazmepe.

Benwuke mreTe MOry J1a HacTaHy M MPU M3IUBamy OYjUYHHUX BOJOTOKA
KOjH Cy IIPUTOKE BEIHMKUX peKa. PU3NK 0] EUXOBHX TOIUIABA 3aBUCH O] HHTCH-
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3UTeTa U Tpajama OyjHYHHMX KHIIA y CIMBOBHMAa W TPOITycHE MOhM KopwuTa.
Bucuna mreTa oa mormiasa HEMOCPEAHO 3aBUCH O] YAAJbEHOCTH MaTEPH]jaTHUX
nobapa ox pednux kopura. OmacHOCT je BeNUKa KO BOIOTOKAa KOJH IPOTHIY
kpo3 rpaja u nopexa TBphase (IlerpujeBcku moTok), Kpo3 Hacesba (Pasba u Jesa-
Ba) WIN y 30HM HHIYCTPHUjCKUX NocTpojemwa (Pasba n JesaBa y 30HU xenezape).

Crmuka 3. - Cuedepescka mephasa nonnasmena 20006. 2o0une
(A3Bop: ®oTtonokymenTanuja [lITaba 3a oxdpany oxn noruiaBa rpaga Cmenepesa)

VY 30Hu ymha npuToKa y MaTU4HY PEKy PU3UK O] MOIJIaBa 3aBUCH O]
BHUCHHE BOJIOCTaja MATHYHE PEKE U CTama PeyHOr Koputa y 30HM yirha. Huje
aZiekBaTHO perynucano yuihe baapuke y HoOBO kopuTo Jesase, a Hucy ypebe-
Ha Hu ymiha motoka butuuan, [lowme Jaceme, Boauna, Benuku [laBugo u
[apeBany y Pasmy. O0Opacna Bereranmja u HeypeheHa ymha oBux BoIOTOKa
MOTY y3BOJHO Jla M3a30BY MOIJIABE U MPU MamHUM JoTonuMa Boje. [lommase
MOTY Jia HACTaHy U M3JIMBamkeM KaHalla Koju cy uarpaljeHu Kao Jieo Mearopa-
IHOHUX CHCTEMa MM HUCY 00yxBaheHH OBUM cucTeMuMa. PH3HK 0] moriaBa
3aBHCH OJ] MHTECH3UTETa OYjUYHHUX KHIIA Y CIUBY KOjU OJBO/HaBajy KaHAIH,
nmpornycHe MOhM KaHalla ¥ pajia [PIHUX CTaHWIa. BucuHa mrere Koa OBaKBUX
MOIUIaBa je 3HATHO Mama O] M3JIMBalka OYjUYHUX MPUPOIHUX TOKOBA, jep
MOCTOju MOTYRHOCT eBakyarnuje.

VY npuobaby JlyHaBa Ha MIaBJbEHUM IMOBPIIMHAMA HAlla3e CE HAjBPE/-
HUja 100pa, kao mTo cy rpaax CMenepeBo, cpeamoBeKoBHA TBphasa - criome-
HUK KYJIType TPBOT paHra, HHAYCTPHjCKa 30Ha, ypeh)eHO MennoparoHo moj-
pydje ¥ Tpajicko U3BOPHINTE BOJOCHAO eBama. Y npuobamy [lyHasa of yirha
Benuke Mopase nmo Hekamammer yirha Jesase (Mapuna) Hanasu ce ['ogomun-
CKO T0JbE Ca HHUCKUM KOTama TepeHa, 300T Yera je 30Ha IUIaBJbCHA JaleKo
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npema jyry, a 3oHa ogopambene munuje u3Hocu 10,3 km, y3BoaHo og Mapune
no Crape >xenezape. Y 30HHM Tpaja Haja3W Cc€ YCKO NPHOOaJbe OTrpaHHMYCHO
OpexyJpITiMa, 300T 4Yera ce IMHUja IJaBJbeka cyxana ka JlynaBy (Emadopart o
cTamy 3amrure npuobassa ox ycmopa XE "bBepman", 2001). be3 o63upa Ha
HBErOBY Mally MOBPIIMHY, BPEOHOCT YIPOXKEHUX A00apa je OrpoMHa U MOTEH-
L[1jaJTHO HEHAJOKHAIUBA, jep CY YIPOKCHHU U JbYICKHU KUBOTH.

JleBo mpuobame Benmke Mopage, ox yitha qo rpaHuiie rpana, Kapak-
TepullIe paBHUUAPCKU pesbed. Mopdoomku To je pedna Tepaca ca 00paauBUM
noBpiinHaMa M HacesbuMa. LllTere ox momiaBa mpuToka MopaBe 3aBHCE Of
ypehema kopuTta u ymrha.

Moske ce 3aKJbY4UTH J1a TIOTJIaBe MOTY HACTaTH MPOJOPOM BOJE Ha KpH-
TUYHUM MECTHMa M3 perynucaHux kopura /lyHasa, Bemmke Mopase, JesaBe n
Pasbe, ka0 ¥ TPHUIIMBOM BHCOKHX BOJa y KOpUTO JezaBe u Pasbe n3 HeypeheHmx
KOpHTa BUXOBUX NpuToka. [lnaBibeme je Hajuenthe mocienuna maie MPOIMyCHE
Mohu u Heypehennx ymha mputoka. U3yzetHo moryha cy miaBieema aenoBa
CMmenepeBa y ycnoBuMa OyjHIHHMX KHWIIA M BHCOKMX Bona JlyHaBa. [lmaBibeme
Moxe na Oyne mocieauia HeAOBOJbHE MPOIyCHE MONM KaHAIM3AIOHE MPEKe
MemoBuTor Tuna. Y CMmenepeBy cy crojeHe atMocdepcke Boje U (ekaHe Boje
KOje ce TpeKo MyMITHe cTaHuIle "Je3aBa" yKIbydyjy yV HETPHjEeBCKH KOJIEKTOP, a
3atuM omsoxae v JlyHaB. IlerpujeBckn KoJeKTop cakyiwba Bome IlerpumjeBckor
noToka u (pexanHe Boze nena rpaga. Takole ce u Boge Bydaukor nmotoka 3ajenHo
ca MpUKJbydLMMa (EeKaTHUX BOAA MPEKO IMyMIIHE CTaHUIE MNPElyMIaBajy y
Jynas. O6wmHe kutie u ycrop JlyHaBa MOTry Ja W3a30BY IOIDIaBE KOje Ce MaHH-
(ecTyjy HEIOBOJEHOM MPOITYCHOM MOhH KOJIEKTOpa U N30UjameM U IUIaBJbEHEM
KpO3 KaHAJTM3AIMOHE MIaXTe y rpamy, mro ce goroamwio 2006. rox. ([IpodbaemaTu-
Ka ofiBohema arMoc(hepckux U ynotpedsreHnx Boja rpana Cmenepesa, 2006).

[puctyn ondpanu o OyjU4HUX NOIVIABA U U3PAJa IPAJACKOT
IJI1aHa 32 0A0paHy o/ MomjiaBa

Hda Ou oxOpana oj morriaBa Owia panuoHaTHA M e(uKacHa, MPUCTYI
onOpanu Tpeba na Oynae npuiaroheH KapakTepucTukaMa OyjuuHuX mpoteca. Tpe-
0a cTaJlHO MMaTH Y BUAY HacTaHAK M Pa3Boj OYjUUHMX BOIOTOKA, Ka0 M KPAaTKO
BpeMe 3a OpraHu3alujy ¥ MPUMEHY 3alliITHTHUX Mepa. To 3Ha4yM Jja CBe MOTEHIH-
jaJtHe Mepe MOopajy YHaIpes Aa ce MpUIpeMe U IETaJbHO pa3paje U da IpH Hanma-
CKy TMOIUIaBHOT' Tajlaca MOTY OJIMax Jia Ce pealm3yjy. 3a TO je HEeolmXoaHa Jo0pa
CTpYKTYypa ImTada 3a oa0paHy O MOIUIaBa, KOJ KOra Cy CBE aKTHBHOCTH KOOpPAH-
HHUpaHe U yckialeHe, a cBU Cy0jeKTH oJi0paHe yKIbYUEeHH Y IPaBOM TPEHYTKY.

ITocToje BomoTOLM KOjU Cy CaMoO IETMMHUYHO DPEryJIMCaHH, Al Ce
on0paHa o7 MOIUIaBa HAa HHUMa BPIIN Kao Ja Cy HeperyiaucaHu. OBakaB IpHc-
TYH je HY)KaH jep MHTErpajHa ox0paHa O] MOIUIaBa C€ CIPOBOAU Yy LIEIOM
ciuBy. CTanHa M Mpeluu3Ha KOOpIMHALWja Mepa 3allTHTE CIIPOBOIU Cy IYXK
CBAaKOT' BOJIOTOKA. YYECHUIM 0J0paHe OJ] MOIUIaBa Ha BOAOTOIMMA KOjU CY Y
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OKBUPY PEIyOJIMYKOT BOAOMPHUBPEIHOT TUIaHA MPEIM3HO Cy oApeljeHu y Tom
TUTaHy, a 32 BOJIOTOKE Koju HHUCY 00yxBaheHH permyOaMuKuM BOJOTIPUBPETHIM
IJJaHOM TUTAHOBE OJI0OpaHe JOHOCE Tpajcku mradoBu. OHU oA0paHy peansyjy
y capajibi ca penyOJIMYKHM OpraHuMa 3ally’KeHHM 3a OoJI0paHy O IOIuIaBa
Kao0 3ajeIHIYKY aKTHBHOCT BOAOIIPUBPEIHUX H TPAJCKUX CyOjeKkara.

IToxpydje oOyxBaheHO reHepaTHIM ypOAaHUCTHIKUM I1aHOM CMenepeBa
M0 MUTalky OAOpaHe Of TMOIUIaBa Y HAIJICKHOCTH je BOJONPUBPEIHUX MpPEIy3e-
ha. thuxoBa 3amykema MPOUCTUYY W3 YroBopa ca JaBHUM BOJONPHUBPEIHUM
npenysehem "CpOujaBone” o onpkaBamy 3alITHTHUX O0jeKaTa U CIpPoBOhemy
oZIOpaHe OJT ToTIaBa Ha BOJOTOITMMA ca M3rpal)eHuM 3allTHTHAM 00jeKTHMa U O
OJlp’KaBamy CHCTEMa 3a OJ[BOJIaBakbe¢ y HHUXOBOM CacTaBy. YIora JbYJICTBa,
MeXaHHU3allije W OlpeMe BOJONpPUBPENHHUX mpemy3eha y oxOpanu on moruiaBa
neduHUCaHA je TOAUIIBUM ONEPaTHBHUM TUTaHOM MUHHCTapCTBa MTOJHOTIPUBpE-
1ie, TPTOBUHE, IIyMapcTBa M BoJIONpuBpene, upekiyje 3a Bojie, Kao U BOJAOTIPH-
BPETHOM TEXHHYKOM JIOKYMEHTAIMjOM 3a OJ0paHy oj moruiaBa (3amTura o
rortaBa u ypeheme BogoToka y Perryomummu Cp6ouju, 2001).

OcuM 3amTHTe O]l TMOIUIaBa, y mperehe NejCTBO IITETHOT JENIOBamba
BOJA Claziajy v epo3noHu npouecd. OHU cy MpeaMeT MOCeOHHUX TUIaHOBa KOjU
ce OJHOCE Ha 3allTUTY OJ epo3Huje, a Koju cy nocebHa obaBesa ommuruHa (I[1nan
3a TpOIVIallielhe €PO3NOHNX TOJpydja Ha TepuTopuju ommTuHe CMmemepeso,
2006). Epo3uonu mporiecu CTBapajy HaHOCE KOjH y 30HHM MOCTOBA M IPOIyCTa
3a BOJy MOT'Y Aa Oy/ly MOTEHIHjaTHN y3pOK TOIIIaBa.

I'pancku TUTaHOBH 3a 0I0paHy Off OYjUYHUX IOIUTaBa YHU(DHUIMPAHHU CY
3a untaBy CpOHjy, a ypahleHu cy mo MeToa0JIorHju MUHHCTapCTBA 3a MOJHOIIO-
pHUBpENy, TPrOBUHY, IIIyMapCTBO U BojonpuBpeny. OHH cajipike OIIITH U Orepa-
TuBHU Nteo (Ommra 1uraH 3a og0paHy of rmorasa, 1997). Ommta 1eo ce ogHoCcH
Ha AY>XU BPEMCHCKH IICPUO/, CarjlaCHO IEPUOAY BaKCHa Omrrer BOJOIIpUBPEC-
JTHOT TUTaHa. Y HeMy Cy JaTH: TeHepaliHe KapaKTePUCTUKE MOIpyYja 3HaYajHE 3a
on0paHy O]l TIOIJIaBa, OCHOBHHM KOHIIENIT OpraHM3aIje oAOpaHe OJ IOoIJiaBa
OyjUYHHX BOJOTOKA, NMPHUMEHA MEXaHW3aMa pyKoBohema M KopauHarwje mehy
cyOjexTrMa onOpane, oapehuBame KpuTeprjyma 3a yBoheme pasnmuuuTux (aza
on0paHe 3aBHCHO OJI OIIACHOCTH M OpTraHu3aiuja oxdpaHe. OnepaTHBHAM IUIa-
HOM jacHO ¢y AeuHHCcaHe U MoIeJheHe HAMISKHOCTH Y CIIPOBOleY aKTUBHOC-
TH KOje CYy HEONXOJHE 3a epHKacCHy oa0paHy y cBUM (pazama (on mpurpeme 3a
o/0paHy TIpe HAacTaHKa IOIUIABE, /0 BAHPEIHUX aKTHMBHOCTU y TOKY IIOILIaBe).
OH cucrematmsyje mpobieMe youeHe Ha TepeHy, onpelyyje miaH mepa U aKTUB-
HOCTH KOje ce MOpajy CIPOBECTH y OIOpaH! O IOIUIaBa, HaJla)kKe TIPHOPUTET Y
peaBamy npobiieMa Ha OCHOBY CTETICHA YTPOKEHOCTH JBYAU U MaTepUjaTHUX
nobapa, cucTeMaTH3yje MoJaTke O JbYJICTBY, OIIPEMH U MeXaHU3alHju KOju CYy Y
(dbyHKIHjH o10paHe M TOHOCH IIaH aHTaKOBama JbYJICTBA M MOTPEOHE MEXaHH-
3aIHje 3aBUCHO OJ1 MPOIICH-ECHE OMACHOCTH.
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M3Bopu mopaTaka 3a ONIITH U ONEPATHBHU JI€0 IUIAHA CY CIIPOBENICHE
aHKeTe, aKTyelHa JOKyMeHTaluja, nojganmu PXM3-a u mojgany moBepeHHKa o
KPUTHYIHUM JIOKAJTUTETIMa HeypeheHUX BOIOTOKA U MOAPYYja Y TEITHHH.

Jocamamme Mepe 3alITHTe 04 OyjHYHUX MOMJIABA HA TEPUTOPHjH
rpaga Cmenepesa

Bonmoroun Ha mpocropy rpazna, uszyses JlyHasa, Bemuke Mopase u
JNeNMMUYHO Je3aBe, yIIaBHOM HMajy OyjudHe XHUAPOJIONIKE pexume. 300T
Heypelh)eHor KopuTa U CIIMBa OHU M3a3MBajy BEJIMKE LITETE HACEJbHMA, MOJbOII-
PHUBpEIHOM 3eMJBUINTY, caoOpahajHo] U Apyroj uHppacTpykrypu. EBuaeHTH-
paHo je OKO TpHjeceT OyjudyHMX TOKOBA. Y pOaHHU3AIlNjOM HEKH O]l OBIX TOKOBa
CYy YBEICHM y KaHAJIM3AaLMOHE CHUCTEME M KHUIIHE KOJEKTOpE MM Cy CaMo
JETMMHUYHO Ypeh)eHH y TOPHEM WITH JOKEM JIeNTy TOKA.

VY umspy 3amTHTe HaceJbeHHX MeCcTa, WHAyCTpHje, caoOpahajHuna u
TTOJHOTIPUBPETHOT 3EMJBHINITA KOPHUCTE C€ pa3IMIuTe BpcTe oOjekara. OOjeKTH
nacusHe 3auimume, onopamOeHn HacHIU, u3rpalleHn cy 3aBHCHO O] caapikaja
OpameHOTI IPOCTOpa U OHU Cy "TpaicKor" THMa Kpo3 Hacesba W "MoJbCKOr"
TUIA YKOJIMKO C€ KOPUCTE 3a 3aIUTUTY MOJbONPUBPEAHOT 3eMibuITa. [Ipodmnn
BOJIOTOKA ca 00OCTpaHUM HACUIIMMAa KPO3 Hacesba JUMEH3MOHUCAHU Cy TaKO J1a
0e3 u3nMBama MOTY Ja MPOIyCTe CTOTOJMIIBY BEIHKY BOLY. AKO ce Y MpHO-
0asby Haymasd IMOJHONPHBPEAHO 3EMJBHILNTE, HACHNU CYy OUMEH3MOHUCAHU 3a
IIPUXBAT BOJE Mamer HoBpaTHoOr mepuona. Hacumm moctoje camo Ha Pasbn.
[MoguruyTH Ccy ayx jeBe obane oj meHor ymrha y Je3aBy no cena BpanoBo y
ayxunu on 0,9 km u o xenesnnuke npyre beorpax - Mana Kpcaa ko Hace-
Jpa Paspa mo JKuBKoBaukor moToka Ha qy>kuHH of 15,4 km.

O0jexTH 3a axmugny 3auwimumy OJ TIOIJIaBa Cy 3HATHO Marbe 3aCTyII-
JbEHH W Hajase ce y TOPHUM JeJI0BUMa TOKa Mallnx BOoJoTOKa. To ce, mpe cBe-
ra, OOHOCH Ha PETeH3Hje M BOIHE aKyMyJalyje, ajli CTame HUje 3a10BOJbaABA-
jyhe jep nmuHuje ogbpaHe HUCY 3aTBOpPEHE Te TMOIUIaBe Moia3e u3 3aneha. Youe-
HO je 3HAaTHO yMameHe CTeleHa 3allTHTE Ha pPeryjJiucaHuM JcoHHWIama 300T
HeoArosapajyher oapkaBama. PereHsuje ce Hanasze y cnuBoBuMa lletpujes-
ckor, iupunosaukor, Byuaukor notoka u peke Je3ase.

IerpujeBckn nmorok u3supe nzHay cana [lerpujero Ha 179 m H.B. McTo-
yHo of Kapahophesor 6pna y CMenepeBy nmpuma JecHy NPHTOKY hupuioBauku
MOTOK, a 3aTUM KaHAJIOM HHXOBe Boze ce onsoxe y Mynas. IloBpmmHa cruBa
IetpujeBckor moToka m3HocH 14,69 km’. Fheropa Jo/MHa y LENHMHN je HACEIbEHA,
ca o0jekTIMa MHIMBUAYanHe cTaMOeHe m3rpaame. Bomocraju oBor motoka BeoMa
OCLIMIINPAjy, OJl CyBOI' KOpHTa JI0 MpaBuX Oyjuiia u nomiasa y nponehe. Hacespa-
BamkbEM U U3TPAAKOM JOLUIO je 10 U3MEHE XUAPOJIOMIKUX yciaoBa. CMamUBambeM
OpaHMYHUX TIOBPINMHA, a NoBehaBameM TOBPIIMHA YIWIA, IBOPHUILNTA U 3rpaja,
nosehaHo je oTHLama U mormiase cy ydectanuje. KoepuumjeHT otinama ca opa-
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nua je 0,08-0,1, ca TpaBmaka npoceyno m3nocu 0,2, ca crambenux 3rpana 0,4, a
ca acanra 0,9 (Crymuja o ypehewy IlerpujeBckor notoka y Cmenepeny, 1978).
Pememe BomomnmaBHMX TipobieMa HaheHO je y perynmamuju Toka llerpmjeBckor
MOTOKa M M3rpaamu perensuja "Cmenepeso” u "Tlerpujeso".

Bomonpuspenno pemreme ypehema [leTpujeBckor moToka ociama ce Ha
CTBapame peaTHuX MOTYhHOCTH 3a og0paHy Tpaja o IoIviaBa M ypeheme Kopura
caMor BOJIOTOKA Ha JieNty Toka kpo3 rpan. Cnus [lerpujeBckor motoka HUje XHI-
POJIOLIKK M3y4eH, HE OcMaTpa ce BOJOCTaj M HE MEPU MPOTHIAj. XHIPOJIOLIKE
aHaM3e Cy MoKa3aje Jia Ce BEIMKE CTOTOUIIHE BOJIE HE MOTY 3aJIpXKaTH jeTHOM
peTeH3ujoM, urja OpaHa 300T TeOMOP(OIIOIMIKHIX YCIIOBA HE MOXKE 1a Oy/Ie BeJTHKA.
3aro je o/UTy4YeHO Ja ce M3rpaje JBe pereH3unone Opane. Perensuja "[letpujeBo”
marpalena je 1983, a perensuja "CmenepeBo" 1985. roqune. OHe pajge CHHXPOHH-
30BaHO ¥ KOHTPOIWIIY CJIHB moBpimie 9,56 km’. TIpe mHXOBe H3rpammbe Ipu
jaunM naJaBuHaMa JOJIA3WJIo je 0 U3iBarmba [leTprjeBCKor MoToKa U IUIABJbEHa
MPHOOATHOT TepeHa, HAPOUMTO JeJIa OKO TPaacKe OOTHUIIE.

3ampemuHa perensuonor mpoctopa "Tlerpmjeo” je 202 000 m’. Ha
OpaHH MMOCTOjH TEMEJBPHH HCITYCT ca LeBH npeunrka 300 mm Koju je CTaaHo y
(GYHKIMjH, OJpKaBa PETCH3UOHHU MPOCTOP MPa3HUM M OMOryhaBa MpUXBaTame
Hamnazeher moruraBHor Tanaca. llocrojehm peTeH3mOHM TIPOCTOpP MOXKe J1a
nmpuMu 0e3 TpenrBara MOIUIaBHU Tanac ca cimBa [leTpujeBckor moToka mos-
patHor niepuoaa ox 1000 roauna. /la O6u ce ucnpasnuna perensuja "[lerpuje-
BO" TOCIle Tpoyiacka Tajaca moBpartHor nepuona ox 100 roamHa motpeOHO je
oko 7 mana (Ctymuja o ypehemy IlerpujeBckor motoka y Cmenepey, 1978).

3anpeMuHa PeTeH3HOHOT pocTopa perensuje "Cmenepeso” je 122 000 m’
W OATOBapa 3arpeMHH IMOTUIABHOT Tajlaca BepoBaTHOhe mojaBe jeJHOM Y CTO TOIH-
Ha. Ha ocHOBY Mopdomnoruje monmae [leTprjeBckor MOTOKa U KOJIMYHHE 113/ IaBUHA
Yy BETOBOM CIIMBY 3aKJbydyje ce Jia je BICHHA TMOIUIaBHOT Taynaca Hajseha y 30HH
OpaHe 1 MOke aa gocTurHe 2-3 m. Ycinen edexra paciummaBama Tanaca JyOnHa
BOJIE HU3BOAHO Off OpaHe Om ce Op30 cMamuBama, na Ou Ha pactojary on 500 m
M3HOCWIIA OKO 1 m, a y ypOaHH30BaHOM Jienry rpaaa He Ou npenasmia 0,5 m (I[hran
3a IporJianieke epo3UOHNX MoJIpyyja Ha Teputopuju onmtrHe CmenepeBo, 2006).

Ca acmekta CUTYpPHOCTH TOJpydja, y3BogHO on Opane "llerpujeBo" m
"CMenmepeBo HEOIXOMHO je 00e30euTH (PYHKIIMOHATHOCT KOJIEKTOPA, OTHOCHO
HBEroBy MpOTOYHOCT. [ToceOHO je BaXkaH yia3 y KOJIEKTOp, jep Hera IOIUIaBHU
TaJlaCk MOTY ACITUMHYHO WJIM MOTIYHO JIa 3aTBOPE MpeaMETHMa Koje Hoce.

VYnora IlerpujeBckor MmoToKa je M KOJEKTOPCKO CIpoBoheme aTmoc-
(dhepckux u (ekaTHUX BOJA ca YKeT JeNa rpaaa Mpeko IpriHe cranuie "Je3asa"
y HdyHaB. YKymHa KOJIMYMHA BOJIC KOja CE€ Ha OBaj HA4YMH HcyinTa y [lyHas je
6,5 m’/s (Faspunosuh 1 Munazusosuh, 2009).

hupunoBauku noTok, necHa puToka llerpujeBckor moToka, HEKaga ce
yiuBao Ha nepudepuju CMenepeBa ka0 OTBOPEHH TOK, JIOK j€ JaHac yiihe 3aleB-
JbeHO M 00a MOTOKa TeKy KpO3 IPajcKy KOJEKTOp KWIIHE KaHamu3auuje. Kao u
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nomuHa [letpujeBckor u nonMHa AUPUIOBAYKOr MOTOKA je MOTIYHO H3rpaleHa
cramOeHHM 1 00jeKTHMa MaJie IpuBpeze. Y Op3ana ypoaHu3aluja Koja Tpaje BHIIe
OJl TBAJICCET TOMMHA HAMETHYJA je TIOTpeOy 3a 3aIliTUTY TPafcKor MoApydja o1
MoIuIaBa OBOT OyjuuHOr BomoToka. Perensuja "Mupuioran” m3rpaliena je 1985.
TOJI. M KOHTPOJIHIIIE CIIMB ToBpuHe 3,52 km”. Ha m0j MoCcToj| TeMesbHH HCITyCT
TIPENICTaBIbEH YCITMIHOM ITIeBH mpednrka 300 mm Koju peTeH3HOHH ITPOCTOP OJIp-
’KaBa yBEK MpA3HHM. 3alpeMHHA PETEH3MOHOT MpocTopa m3HocH 85.000 m® u
OJIrOBapa 3alpeMUHH MOIJIaBHOT Tajaca BepoBaTHONE MOjaBe jeJHOM y CTO TOIH-
Ha (IInan 3a mporynameme epo3nOHNX NOAPYYja Ha TEpUTOpHjU onmtuHe CMmene-
peBo, 2006). [Tpu HanIacky Taiaca Mame BepoBaTHOhe Moryia OM HacTaTH MaTepH-
jaJlHa ITeTa W HU3 JPYrHX mpolriema Ha MOApYYjy Tpajga. Y MEepHOILy Tpajamba
BaHpeIHEe oAOpaHe o MOIUIaBa HAMIeKHA BOIONPUBPEIHA OPraHU3aLHja je TyxK-
Ha J1a 00e30e1u 1mojadany KOHTPOIY 00jekTa 24 Jaca HETTPEKHTHO.

Byuauku moTok Hactaje jyrozamajgHo oj cena Byuak ox u3Bopa jaunne
0,03 I/s. dy>xuHa Toka u3HocH 5,5 km, Maior je mpoTunaja u Op3uHe OTHLABKA.
Bonorok apenunpa cBe armocdepcke U U3JaHCKE BOJIE OKOJIHOT MOJApyYja. YuBa
ce y crapo koputo Jezase. [TomTo je HOBU TOK Je3aBe yBeneH y Bennky MopaBy
HHCY JaTa TpajHa pelieba 3a ogBoheme Boga Bydaukor notoka. [Ipema pememy
"Xunponpojekra", Boje Bywaukor moToka ce 3aipxaBajy y CTapoM KOPHUTY
JezaBe m hopMmpajy akymyJarpoHo jesepo "Jesasa" u3 Kora ce jemaH Ae0 UCITY-
mra y JyHas npeko moctojehe xaHancke Mpeke W LpITHE CTAHUIIE 3a OABOIA-
Bame ['otoMuHCKOT 1oJba. 300T OyjuuapcKor BOJHOT pexxuma Byuyauku motok je
YIPO’kaBao MOCT Ha pernoHaiHoM IyTy CMmeznepeso - [loxkapeBal] 1 skene3HHUKY
npyry Cmenepeso - Mana Kpcura. Xuaposonke npuinke cy ce OUTHO IOropiia-
Jie M3rpagmoM cramMOeHor Ofioka y mpurpaickoM Hacesby llamasoBai, kao u
HarJIuM HacesbaBambeM nozpydja nsmely CmenepeBa u Bydaka, jep ce 3HaTHO
noBehasio MOBPIIMHCKO OTHUIIae. 3aTO je Onila HeONXOHA U3rPajiiha PETeH3HUje
"Bydak" 3a mpuxBaTame Tajlaca BeJIMKE BOJE OBOT MoToka. OcuM Tora, HU3BOJ-
HO je ypaljeHa nennMudYHa perynamnyja kopura Bydaukor moroka KOMOHHAIH]OM
ypehema MOBPIIMHCKOT TOKa U 3alleBJbeha. bpaHa peTeH3uje je 3eMibaHa, a 3al-
PEMMHA peTeH3HOHOT mpocTopa je 224 800 m’ M oroBapa 3ampeMHHH TOIUIAB-
HOT Tajlaca BepoBaTHOhe 1ojaBe jemHoM y xwmbady roawHa (Emabopar o reorex-
HUYKUM yCIIOBHMA 3a TJIABHU IIPOjeKaT U3rpamke o0jekTa OpaHe, OETOHCKE TIpe-
rpane, nocrojehe Opane u perynanuje Ha Byuaukom notoky, 1990). Perensuja
"Byuak" n akymynanuja "JesaBa" npensul)eHu cy aa pajie CHHXpOHH30BaHO.

Ca acriexTa 3amITHTe TEPUTOPHje HU3BOAHO o7 OpaHe "Byduak" u akymy-
narmje "JezaBa" Mopa &a ce Harjacy 3Hayaj (yHKIIMOHHCAma TeMEJFHOT HCITyCTa
Ha OpaHH M LEBHOT NPOMycTa UCHoA MaructpaiHor myta Cmenepeso - [loxxape-
Baul. CranHe KOHTpoIe Tpeba Aa OCUIypajy MPOTOYHOCT, TOCEOHO Y BpeMe €BaKy-
aryje BEIMKUX BoJia 300T IUIMBajyhmx mpeaMeTa KOju MOTY 3aTBOPHUTH IIPOITYCTE.

Pexa Je3aBa mpezncrasiba pykasan Benmke Mopase, koju Hactaje 2 km
HU3BOIHO of ymiha JaceHuue y OnmusuHM cena TpHOBYE M HEKaga ce YIUBao y
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HynaB xox cmenepscke TBphaseB. Koputo JezaBe ¢opMupaHO je Ha KOHTAaKTY
amyBHjaJIHE PaBHU U BUILIE MOpaBcke Tepace. On Benmnke Mopase ofBaja ra Hacun
m3rpahen mocie karactpodanne momrase 1897. romune. Jlo m3rpanme HacHIia
KOPHUTO Je3aBe je CITy>KUII0 Ka0 Pe3epPBHO KOPUTO KOj€ je 3a BpeMe IOIUIaBa MpH-
MaJlo U OJBOAMJIO JIe0 MOpaBcke Boae y JlyHaB, OIHOCHO OHJIO je jeqHa BpcTa
HPUPOAHOT peryiaTopa oTulama Boae. Kopuro Je3ase npuxpamyje ce ¥ BOIOM U3
MHOTOOpOjHUX U3BOpa U 000IHHUX BONOTOKA, Komcke peke, Parbe, Cerne u Byua-
YKOT MOTOKa. Y BpeMe BeJMKUX Boja JlyHaBa CTBapao ce yCHop M MO HEKOJIHKO
KWIOMeTapa Ha Je3aBH U jaBjbasie Cy ce BEJIMKE MOIUIABE Y IOHEM /ey TOKa. Tak-
Be cy Ome morutaBe 1965. u 1977. romuHe, Kana je moruiaBjbeH Mann Kej cMmee-
PEBCKOT MIPUCTAaHMIITA 1 Mau rpaj cMeepeBcke TBphase. 300r Tora u HUje OuIo
HaceJbaBama OKO Jesase, Beh ce rpaj MpUo 10 OKOJHUM OpeXyJbLMa.

ITocne marpanme XE "bepnam " u crBapama ycnopa /lynasa, 3a ondpa-
Hy ['ogomMuHCKOTr TIoJba 0] OYjUUHHX TMOIUIaBa PUTOKA Je3aBe M BUCOKUX BOJA
HyHaBa m3rpaljeH je 1ecHOOOaJIHU HacHm IyX Koputa Jesase, ox ymha y JyHas
JI0 BUCOKOT TepeHa Koy Paguaia 7 km y3BogHO. ['0HOMHHCKO ITOJBE TITHTE JEC-
HooOamHn Hacum JlyHaBa, neBooOamHm Hacuil Benmke MopaBe, IeCHOOOATHU
HaCHUIl W3MELITECHOT KOpuTa Je3ase u 7eo JeBoobanHor Hacuma Paspe. Ca 3anagne
CTpaHe 3aIlTHTY 3a0KpYy)Kyje IECHOOOaIHM HacHIl cTapor kopura Jesase. 'omo-
MUHCKO TI0Jh€ HHj€ 3Ha4ajHO camo 3a ommrTuHy CMenepeBo Beh U 3a UuTaB peru-
oH. [Ipoctupe ce Ha 5.741 ha obpaguBe MOBpIIMHE MpPBE Kilace KBajluTeTa. Y
BEMY je IIecT Hacelba M Jkenesapa. [Ipecerajy ra caobpahajHuiie mpBor paHra,
Maructpaiau myt M-24, sxenesnuuka npyra beorpan - Humr u 1uioBHH myT
JynaBa. ¥ ['oJOMHHCKOM TOJbY Hajla3W C€ M3BOPHINTE BoJE 3a muhe, Koje ca
npeko 1000 I/s Hagmaiyje canamme motpede Cmenepea (Munagunosuh, 1997).

VY mwpy 3amTuTe npuobaiba peryiucaHa cy kopura Passe wu Jesase.
Hogo koputo JezaBe usrpaleno je 70-Tux roguHa Mpounior Beka ca MUJbeM Ja
ce 3alITUTH ['0JOMUHCKO MoJbe 071 yCcopHUX BoAa JlyHaBa. JezaBa je yBeneHa
y perynucano koputo Benuke Mopase, oqHocHO pykaBan Benuke Mopage. 1o
caza 3abenexeHu cy OpojHM TpoOiemMu y (DYHKIMOHHCAEY OBOT CHCTEMA.
Bp3una Boze y pykaBily HHje IOBOJbHA J]a IPUXBATH Boje Je3aBe, ma J0a3u 10
ycnopa 1 u3nuBama. OTnanHe BoJe xKee3ape Kpo3 JBa KOJEKTOpa YIyIITajy
ce y Paspy HemocpenHo mpe meHor ymiha y Je3aBy. TeXHOOMKE OTIIagHE BOAC
ornrepelieHe cy CyCHeHIOBaHMM MaTepHjaMa Koje ce TaJloKe Y BHAY I[PBEHOT
MmyJba. [lo rpybum mponenama ytepheno je na U.S.S. Serbia ucmymra y otBo-
penu Tok oko 15 000 t xemarura (Fe,O;) ronunime, YnMe TUPEKTHO HapyIIaBa
exkocucteM pedHor Toka (I'aBpmmoBumh m Mwmamuaosuh, 2009). On ynmuBa
KOJIEKTOpa OTHagHux Boja Ao ymrha JesaBe uma 9 km. Ha Tom nemy Toka 360r
MaJIOT Tajia KOpuTa M Majie Op3uHe BOJE CMamyje ce BydHa CHara Toka u yop-
3aBa IPOLEC TAJIOXKEHa CYCIEHIOBAaHMX MaTepHja Ha AHY KaHajla y BUAY
MyJba. CTamoKeH! MyJb HETIOBOJHbHO yTHYE Ha BEIMYUHY MPOTUIAJHOT PO u-
Ja, CTBapa ycrop 1 u3aszuBa normiase Jesase u Paswe.
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Perynamuionnm pamoBuMa Koju cy U3BedeHH y3BoxHO on Cmenepesa,
Tpaja ¥ HEropa IMpa OKOJMHA 3alITHNEHN Cy O] YeCTHX MOIUIaBa, alld je 0CTao0
HepeIeH mpodiieM cTapor Kopura JezaBe, AyXKuHE OKO 8 km, Koje MMa CTaHA
npuiuB Boja Bywaukor notoka u Cere. 3acunameM cTapor KOpHTa TMOBPIINH-
CKe BO/ie OU ce HEKOHTPOJIMCAHO CITUBaJie V [ 0JOMIHCKO T0Jbe U IITaBUIIE T4, jep
roctojeha kaHarcka MpeXka HHje TOBOJbHA 3a o/IBoheme CyBHITHUX Boja. Jla ou
ce ouyBaJio (PYHKLIMOHHUCAIE IPEHAKHOT CUCTEMa, KOHTPOJINCAHO IyIITalle BOJE
y Opameno noapydje u rpag CmeaepeBo Ouo 3amtuhieH o1 MoriaBa, CTapo KOpH-
1o JesaBe 1981. 1. mperBOpeHO je y akymynanujy. Jlo u3rpamme pereHsuje
"Bydak" je3aBcka akyMyJanuja IpuMaa je Boje IeJiorT cirBa Bydaukor moToka.

Usrpagmom Opane Ha Byuyaukom noTtoky 1991. ronune cMameH je npu-
JIB BOZA y BpeMe MaKCHMaJIHUX IaIaBUHA, Al je yclen ypobaHnusanuje nosehan
Koe(UITHjeHT OTHIamka, T¢ j¢ akyMyJamuja "Je3apa" 3HATHO MOMpaBHIIa XUIPO-
JIOWIKY CIUKY oBor moxapydja. OHa je mpeysena OUTHY yiory y 3amtatd ['omo-
MUHCKOT I10Jba, Ka0 U y paay IprHe cranuie "CMeaepeBo” Koja OJBOAHKaBa
logomumcKko TIOJbE. YKYyITHA 3allpeMHHA aKyMyJalmoHor mpoctopa je 900 000
m’. Axymynarumja "JesaBa" HpPBEHCTBEHO CTY’KH 3a 3aIpikaBame HAHOCA H
on0paHy on MOIUIaBa HU3BOAHOT MOJONPHUBPETHOr Monpydja ['ogoMHuHCKOT
moJba ¥ jena ypoane 30He CMmenepeBa. AKyMylanpja ce cacToju U3 3alpeMuHe
3a HAaHOC W 3allpeMUHE 3a MPHjeM TOIUIABHOT Taiaca. 3alpeMruHa 3a HaHOC M3HO-
cu 80 000 m® u 3ay3uma mpocTop m3Melly HajHMKE KOTE Ha JHY aKyMyJaruje
69,52 m H.M. U KoTe HopManHOT ycropa 70,40 m H.M. 3ampemMuHa 3a TpHjeM
roruTaBHor Tanaca m3uocr 420 000 m’ 1 Haasw ce y IpOCTOpy O KOTE HOpMall-
Hor ycnopa 70,40 m H.M. U KpyHe mpenuBa 72,86 m H.M. [lo mpopauyHy oBa
3alpeMrHa je JOBOJbHA Ja NMPHUXBATH Tajac BEJIHMKHUX Bojxa Bydwadkor moTtoka
Koju mpennje w3 perensuje "Byuak" y akymynanmjy "Jesaa" (234 000 m’) u
MIPOIICHEHY 3alpeMHUHy Tanaca BEJIMKHX BoAa Byudaukor moroka BepoBaTHOhe
nojase jeaHoM y 1000 rogmna Hu3BOAHO on perensuje "Byuax" (Ilnan 3a mpo-
TIalrekhe epo3nOHNX NoJIpydja Ha TeputopHju ommruHe Cmenepeso, 2006). Ako
ce mMa y BHAY Ja je akymyianuja "Je3aBa" MpakTHIHO Yy TPAICKOM MOIPYY]Y,
OHa TIpy’ka MOryhHOCT M 3a pa3BOj JOKAJIHOT TypH3Ma, OIHOCHO 3a pa3Boj
CTIIOPTCKO-PEKPEaTUBHUX aKTHBHOCTU KOje Ccy BesaHe 3a Boay. OOorahemem
pubsber porma Moxe ce moncTahu 1 pa3Boj prbdotoBa. 3aTo je BaXXHO OAp KaBa-
e KBAIMTETA BOJIE Y aKyMYJIalMj1 M )KHBOTHE CPEIIHE Y YATABOM CIIUBY.

Ypel)eﬂ)e MaJIMX BOJAOTOKA Ka0 M€pa 3alITUTE 01 momjiaBsa

[oeehame edukacHOCTH cucTema 3a 3alITHTY OJ MorJiaBa JlyHaBa u
Benuke Mopagse 00e30ehyje ce ckymum xumporpal)eBUHCKAM paroBUMa (HacH-
i 1 obanmoyTBpze). Kox Mamux BOIOTOKA OCHM XUAPOTpal)eBUHCKHUX PaIOBE
NPUMEBYjy ce U HEUHBECTHUIIMOHM panoBu W Mepe. [Ipu Tome je H3y3eTHO
Ba)XHO PYKOBOJIUTH C€ HMHTETPAJHUM HPUHIMIIOM Yy OAOpaHH OJ MOIUIaBa,
OJITHOCHO O0YXBAaTUTH YHUTaB CJIMB a HE CAMO BOAOTOK.
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XwuaporpaheBUHCKH pafoBu 00yxBaTajy mompaBke mocrojehux objexa-
Ta, OJTHOCHO caHalujy omTeheHuX IeNoBa, paBHAKE KPYHA HAcUMa U Ap. Tako-
he Tpeba ma ce 3aBpiie 3amodeTe peryanuje, Kako Ha YKOj TEPUTOPHjH Tpaja
CMmenepeBa Tako W y YMTABO]j OMITUHH. M3rpagmboM MauX BOJHHX aKymyJia-
IUja y TOPHUM JIENIOBUMa CIIMBOBAa OYjUYHHX BOJOTOKA, aKO 3a TO MOCTOje
yc0BH, PYHKITH]Y 3aIlITHTE Tpeba IMOBE3aTH ca APYyTruM O0IUITMMa KopuIrhema
BOJIa - HABOAKABAHEM, CIIOPTOM, PEKPEAIjOM U PUOOIIOBOM.

3ak/pydak

Y Hamioj 3eMJbH OyjUYHE TIOIUTaBE CY BeoMa 4ecTa eJIeMeHTapHa Hero-
roma. Mamm Opoj TpamoBa M OIMITHHA je JOHEO IUIaH OJ0paHe o IMOIlIaBa,
MaKo Cy JIaBHO IO 3aKOHY Omiie y o0aBe3u To aa yuuHe. OJAroBOPHOCT I'paioBa
Y ONINTHHA je jomr Beha ako ce ToMe J0Ja U TONepUCAke TUBJBE TPANHE Y
TUTaBHAM 30HaMa W HeoJp)kKaBame peuHux Kopura. [Iporrose kmmmarornora u
xuaposiora HuCy onTuMuctHike. OHU cMmarpajy na he excTpeMHHX BOJHHX
katactpoga y OynyhHoctu 6utH cBe uemhe.

3amTrTa o7 TOIUIaBa MPE/ICTaBJba BPJIO CIIOKEHY AETaTHOCT Koja o0y-
xBaTa OpOjHE pazioBe M Mepe Y peuHnM cimBoBuMa. ¥ CpOuju mocamanimby pas-
BOj OBE I'paHe BOJONPHUBPENE TEMEJEHO CE€ Ha M3TPaAbu 3HAYajHUX MHBECTUIIHO-
HUX o0jekaTa, Kao mTO Ccy OpaHe, HACUIIN ¥ aKyMyJallyje, Ha PeryJaliju BoJo-
TOKa W U3TPaib-| KaHala, CBe Y IUJby 00e30eherma 3amruTe by iu 1 MaTepuja-
HUX BPEIHOCTH Yy TUIABHUM 30HaMa. Y CBETY CE CBE BHIIE MPUMEHYje HOBH KOH-
LIENT 3alITUTE O] ToIlIaBa MO3HAT O] Ha3UBOM 'KHBeTH ca noraBama" (Bapra
n babwh Mnanenosuh, 2001). Hberora cymruHa cacToju ce y WHTETPHCABY
XYMaHOT' acleKTa 3alliTUTe, KOjU MOApa3syMeBa OUyBambe JBYICKHX KHBOTA U
MarepujamHuxX go0apa, ca eKOJIOMIKUM, OJHOCHO OYyBame WIN MOHOBHO YCIIOC-
TaBJbarkhe MPUPOJHUX (YHKIHja Ha MOIUIaB/beHOM ToApydjy. Cpbuja y Oymyh-
HOCTH MOpa J1a C€ TIPHUJIaro I HOBOM HAauWHY of0paHe o MoIliaBa yBakaBajyhu
noctojehe cTame 3aITHTE U EKOHOMCKY CHary 3ajeauuie. [Ipasuino ycarnama-
Bak¢ MHBECTUIIMOHUX M HEMHBECTHIIMOHUX Mepa W pajgoBa Tpeba ma omoryhu
KBAJIMTETHO peliclkhe 3amTuTe U ypehema mraBaux mnoBpmmHa y Cpouju. C
003MpPOM Ha EKOHOMCKO CTame JIPYIITBA U MPUPOIY CIMBOBA MAIMX U CPEIEHHIX
BOJIOTOKA, HEMHBECTUIIMOHE Mepe (IPEeBEHTHUBHO JEJoBame M 100pa opraHusa-
1Mja cupoBohema onopane) Tpeda na 1ooujy Behu 3Ha4aj 0] HHBECTUITMOHUX.

3amtuta rpaga CMenepea o1 NoIUiaBa OyjUYHHUX BOJIOKA BeoMa je CJio-
KeHa 1 o0yxBaTa eKOHOMCKe, TeXHHUKE U colujaiHe acnekre. [Ipuctyn onOpanu
O]l TIOTUIaBa Mopa Aa OyJe ajeKBaTaH, a y pelllaBame OBOT TMpoliiemMa Tpeda na
Oyay yKJbYUYCHU CBU OMTHU cyOjexTn ondpane. Hocrworm onbpane o moriasa cy
TpajJicCki OpPTaHu, BOJONPUBPEAHE MHCTUTYLIUjE, YHjy YJIOTY NeUHUILE perryOIu-
YK OTEpaTHBHY TUIAH 3a OAOpaHy OJ TOIUIaBa, TPAJCKU CUCTEMH (KOMYyHAaIHE
ciry’k0e, TIONWITHja, TIPOTUBIIOKAPHA 3aIlITUTA, MEIUIIMHCKA CITy)k0a), TpencTaB-
HUIIM TPUBPEIHUX CHUCTeMa M cpencTBa MH(opMucama. EdukacHa ondpaHa on
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OyjuuHHX ToIIaBa Huje Moryha 6e3 100po OpraHM30BaHKX INTa00OBAa U jacHE YII0-
re CBHX y4ecHHKa y oxOpanu. lllTaboBn Mopajy na mpuMemyjy caBpeMeHH KOH-
[IENT oJI0paHe O MOTIIaBa, a TO je MHTErpalTHa OI0paHa y YHTAaBOM CITHBY.

Onmte crame OyjuuHux BojmoToka y CMmenepeBy je amapmanTHo. Kao ma
Cy ce yIPYKWIH Y0BeK U npupoza. V3pasura HeypeheHoCcT pedHix KopHTa, Bere-
Talyja y pedHHM KOPHTHMA, NENOHHWje, HEeaJeKBAaTHA MOCTOBH M TPOIYCTH 3a
BOJly NPECTaBJbajy MpoliieMe 3a uhje pellaBame je MOTPEOHO MyHO BpeMeHa U
HOBIa. HexoHTponucana ypOaHu3aluja u Tpaama y IUIaBHUM 30HaMa yBehaBa
OTHIIaEkE BOJIA M YTHYE Ha MoBehamke MaKCUMAIHUX MPOTHIIAja OyjUYHHX TOKOBA.
Crmajame atMocdepceke U (hekaaHe KaHAIM3allhje HHje yCcarylalieHo ca MIPEmkheM
rpaga. Konekropu koju mpuMmajy OyjudHE TOKOBE HHCY MOTPEOHUX IUMEH3Hja,
jep Cy IpH IpopadyHy HBHXOBUX IPOITYCHHUX KaramuTeTa y3eTe y 003Hp IUIaHu-
paHe peTeH3Hja 3a CMameHhe MOTUIaBHUX Taiaca Koje 10 caaa Hucy mirpahene. Y
rpajay He MOCTOjU JOBOJHHO CIIMBHHMKA, @ MHOTH O] HbHX C€ HE OJIpKaBajy, Ia je
oTHLAKke Y KoJiekTope oHeMoryheno. Huje mpenusHo aerHUCcaHo KO je 3a1yKeH
3a oIprKaBame OYJUYHHMX BOJOTOKA KOJH CE YJMBAJy Y KaHATU3AITHOHY MPEXY.
Takole, HeMOBOJEHO M HEPEIOBHO CE YUCTE U MPHjEMHH JICIIOBU KOJIEKTOPA.

[a 0u ce cMamuiie mrTeTe Koje HacTajy of moriaBa OyjUyHX BOAOTOKA U
npeBasuiuie Temkohe koje TpeHyTHo ontepehyjy CmenepeBo, TOTpeOHO je onepa-
THBHHMM IUTAHOBHMa CBaKe TOJMHE INPEIBHUACTH M PEaNn30BaTH pajfoBe Koju he
MOCTYITHO CMaMBaTH IUTETY HACTAY oA OyjuuHHX moruiaBa. On BEJIHMKOr 3Hauaja
je mpubaBipame MPaBOBPEMEHUX M PEIOBHHX IPOTHO3a OYjUYHMX IUBYCKOBA O]
cTpade PermyOmmakor xumpomereopoomkor 3aBoga Cpouje. I'enepananm ypoa-
HUCTUYKUM IIJTAHOM Tpeda MpeIy3upaTy IUIaBHE 30HE U 3a0paHHUTH CBaKy BPCTY
rpajme, a Takolje opeJUTH U HaMEHy OBAaKBOT 3eMJbMINTA. BakHO je mpensuaeTn
npocTope 3a rpaamy Oyayhmx peTeH3Wja W 3aroy¥eTH ca IUIaHUpameM HHXOBE
m3rpaamwe. O mpecyHe BaKHOCTH je 00e30elerbe y TpajCKiuM U perryOImIKuM
Oyyernma (PMHAHCH]CKMX CpElCTaBa 3a pealn3alljy OBHX 3aJaTaka U 3a pamHe
opraHuzalgje Koje Tpeda Ja uX CIIpOBey.
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Abstract: On Smederevo territory around 30 torrential floods are registered and their
general condition is alarming. Along with the growth of urbanization some of them are
induced into sewer systems and rain collectors, which are mostly inappropriate in size
to receive a lot of water. Their common characteristics are disorderliness of watershed
and worrying ecologic condition of river beds (vegetation, dumps). That is the reason
of frequent torrential floods, which make great damages to settlements and economy.
When assessing endangerments of floods, influence of range of natural and anthropo-
genic factors must be analyzed as well as consequent damages. The town of Smederevo
implements integral defense from floods on the whole municipal territory, both for the
areas which are endangered by torrentials without protective systems and for the areas
endangered by systematic watercourse. In order to reduce the damages made from tor-
rential floods it is necessary to anticipate and realize the works by operational plans
every year, to specify the flood zone, forbid every sort of construction and determine
spaces for building future retentions by the General urban development plan.

Key words: Smederevo, torrentials, causes of floods, endangerment assessment, pro-
tection from floods.
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Introduction

Along with the development of urban, economic and infrastructure sys-
tems, there is a constant growth in value of material assets in coastal areas,
which had effect on growth of flood damages and other adverse impacts of wa-
ter flows. Flood damages, losses in yield due to reduce or total shutdown of
production and traffic and costs of evacuation and engagement of man power
and mechanization in the defense from floods often exceed the income of cer-
tain territorial unit during multi-year period.

Except natural causes of floods, man also has great influence on in-
crease of water levels-by cutting woods he intensifies swelling from the water

! Correspondence to: gavriloviclj@yahoo.com
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basin, by building dams, sluices and bridges he changes the regime of swelling,
by building protective embankments he reduces earlier flooded areas (inunda-
tion), by inappropriate management, accumulations, retentions, residual canals,
charters and other objects he can make unfavorable coincidence and super
plunge of waves of big waters on downstream part of water flow, etc. Antici-
pated climate changes in this part of Europe lead to bigger and longer draughts,
but also to more frequent and greater big waters (Arnell, N. W., 1999;
Alexandrov, V. et al., 2004; Trenberth, K. E. et al., 2007; Petkovi¢, S., 2008;
Duci¢, V. i Lukovig, J., 2009). Concerning previous direction of anthropogenic
impacts, the condition could be only worse.

Objects of system for protection from floods, along with net of system-
atic watercourse represent infrastructure systems of high priority, because they
are the condition for normal functioning of almost every economic and all other
activity in potentially flooded areas. However, the level of protection along the
watercourse is uneven, regular maintenance of protective objects is not done ac-
cording to norms and is only 30-40% of necessary, number of repairs have not
been done, river sediment from water flows are exploited without a plan (Petko-
vi¢, 2003). That means that protection from strong effect of water should be a
constant task, where the level of protection and reliability of current protective
systems should be constantly checked with extension, reconstruction and appro-
priate maintenance.

On Smederevo territory there is a great number of torrentials, and that
is why it is in great danger of floods. The aim of this work is to indicate to
basic problems in previous flood protection and to possible directions on which
the protection should be focused.

Legal framework of protection from torrential floods

Protection from harmful effects of waters is legally regulated by the
Law on Waters (Sl.glasnik number 30/10) and by regulations of General plan
for defense from floods (Sl.glasnik number 7/97). Obligation of making annual
Operational plans for implementation of defense from floods on water flows
with protective systems is defined by General plan, as well as Municipal plans
for implementation of defense from torrentials floods on territory of municipals
and cities in the Republic for the water flows which are not covered by Republic
plans. Basic documents for making plans of development of systems for flood
protection and regulation of water courses are the spatial plan of the Republic of
Serbia (2011) and Basis for water management of the Republic of Serbia (2011).

Protection from erosion and torrential water flows is defined by the
Law on waters in the chapter the water activity. Article 61 defines erosive ar-
eas, and article 62 defines operations and measures for prevention and removal
of harmful effects of erosion and torrents. Article 63 is referred to providing
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instruments for work and measures, and article 64 to obligation of execution of
works and measures.

City plans define program of measures, works and activities which are
connected to torrential floods on certain area. The plan regulates works,
measures and activities by phases of defense and duties and obligations in
each phase of defense are clearly presented to the participants. Plans of city
areas which are protected from floods are complied with protection of water
areas of the Republic and annual operational plans of the Ministry of agricul-
ture, trade, forestry and water management of the Republic of Serbia and Di-
rectorate for waters.

The city of Smederevo makes and implements its plans for defense
from floods both for the territory which is endangered by torrential water flows
without protective systems and for the areas which are endangered by
systematic water flows with protective water management structures. In that
way integral defense on the whole territory is organized.

Basic hydrological characteristics of the territory of the city of
Smederevo

The territory of the town of Smederevo is characterized by wavy land-
forms, broad river valleys of gentle valley sides and vast alluvial plains. The excep-
tions are the upper parts of the basin of the river Ralja, and the Konjska River, and
the immediate basin of the Danube to the mouth of the Morava. Most water flows
in these regions is of torrential character. Their lower flows go into the wide allu-
vial plain of the Ralja, the Konjska River and Morava rivers where they flow. Hy-
drographic network on the north side is limited by the Danube at the length of 20
km and on the east side by the Velika Morava with flow length of 27 km. One of
the most important tributary is the Jezava with the Ralja and the Konjska River.
Other tributaries are short and with mainly torrential character. The area is charac-
terized by the large number of channels that drain surface water. Depression and
the abandoned bed of the Velika Morava, and Jezava and the Badrika are directed
towards the river Danube by the system of canals and pumping stations of Smeder-
evo and Kulic (Jovanovic,V. and Ocokoljic, M. 1992).

Significant changes of the hydrographic network and the regime change
of surface water runoff are caused by the displacement of the Jezava bed and
the introduction of its flow into the Velika Morava, where there has been cut-
ting the natural flow of surface and ground water in the river basin of the
Badrika. Regulation works on the Jezava are derived upstream from Smeder-
evo, which protected the city from floods that have emerged after heavy rain
and more frequent high water of the Danube, which slowed down the Jezava
flow due to very small Jezava fall. New riverbed intersects Jezava Moravian
mound near the village of Lipe. At the time of high water on the Morava River
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embankment failure in closing and the Jezava retents water in the alluvial plain
of the Velika Morava near the river embankments and floods the surrounding
agricultural land.

Badrika, the side arm of the Jezava which according to R. Lazarevic
(1957) is a branch of the Morava, was introduced into the new bed of the Jeza-
va, which was a link between the Morava and the Jezava. Badrika basin devel-
oped on the left side of the Morava, on the inundation plane. On its east side
water of the Velika Morava flows and on the west the Jezava and the Konjska
River flood waters converge. So in this area there are numerous branches, still
waters and marches. From external waters of Morava it is protected by an em-
bankment. By changing the flow of the Jezava several branches are cut off (Ba-
drika, Sevarika etc.) and thus prevented the water to flow from the protected
area through these backwaters. A basin area of Badrika is unregulated, and flood
protection is in the jurisdiction of the City Staff. Construction of drainage net-
work and pumping station has not been realized, and excess water in the Jezava
bed is evacuated through two tubular drains. Drains are constantly exposed to
natural filling and coating from Zelezara. The evacuation of water from the Ba-
drika into the Jezava is possible only when water levels are lower in the Jezava.
At the time of melting snow and intense storms it can occur a greater influx of
water from the basin of the Badrika. Then the outlet closes and its function ter-
minates. Water is retained in the protected area and floods the large farmland.
The extent of flooding depends directly on the flow of water, and can be flooded
up to 500 ha of arable land. That means you need to build a network of canals
and pumping station, which would be used in the dry season for irrigation (Gen-
eral Planning of hydropower project of Badrika basin, 2008).

Figurel - Hydrographic map of the city of Smederevo (see on page 158)
(Source: Plan for the proclamation of erosion areas in the municipality of Smederevo, 2006)

One of the most important physical-geographical factors for water runoff
from a certain area is the density of river network. In the municipality of Sme-
derevo it is well developed and includes over thirty streams. On the plateaus
and terrace flow a large number of streams and rivers to Ralja, Velika Morava
and Danube. In the field of Godomin there is a canal network that is mainly
used for drainage.

Table 1 - The density of river network of the city of Smederevo

River basin L (km) F (km?) D (m/km?)
Jezava 109,1 177 375
Ralja 195,8 302,6 647
Konjska river 104,7 180 550
Immediate Danube basin 29,7 49 606

L- Length of the main flow; F-basin area; D-density of river network.
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The area of the city of Smederevo in hydrological terms makes Morava
and Danube areas. Their specificity is distribution of torrential or periodic
flows. In addition to the Danube and the Morava, in this area is only Jezava
steady stream, while the rest are of torrential character. Only 18.4% are of the
steady flows. In the basin of Ralja 66.6% are periodic flows in the basin of
Konjska river and the Jezava all flows are periodic, and in the immediate basin
of the Danube dry rivers are 68.4% (Miladinovic, 1997).

Table 2 - Torrential water flows in the city of Smederevo

. . F Os L Ls ir J Huox | Hy

Water flow River tributary km? km km km o, % Hy m m m

Sastavak Danube 18.34 |1 22.34 | 8.59 | 8.07 | 13.55| 2.14 68 269 | 190.5
Seliste Danube 6.05 [ 12.39] 4.63 | 476 | 12.55| 3.07 70 221 [ 1714
Potok Danube 497 | 939 | 3.52 | 3.69 [ 16.64 | 3.72 70 201 | 165.3
Hajducka voda |Danube 4.70 | 9.18 | 3.33 | 320 | 12.71 | 3.51 70 219 | 1735
Petrijevo stream |Jezava 14.69 | 2345 | 89 8.12 | 923 | 1.38 78 220 | 175.8
V. Davido Ralja 8.50 | 13.57 | 6.1 4.79 | 7.02 | 2.02 99 222 | 160.4
Vucak stream _ |Jezava 9.38 | 16.04 | 7.42 | 6.65 | 741 | 198 75 222 | 174.9
Vodanj Ralja 1.59 | 565 | 263 | 236 | 7.70 | 293 | 119 196 | 164.6
D. Jasenje Ralja 821 [ 1395] 489 | 530 | 829 | 233 | 107 | 223 | 1733
Carevac Ralja 10.26 | 1592 | 7.66 | 6.50 | 13.38 | 1.97 | 109 | 291 | 1943
Vodica Ralja 18.17 | 22.18 | 10.64 | 9.73 | 1038 | 1.50 | 100 | 280 | 191.2
Bitinac Ralja 10.78 | 16.63 | 8.70 | 7.01 | 6.79 | 1.47 97 227 | 175.1
Barski p. Ralja 1311 | 15.6 | 543 | 499 | 596 | 1.38 97 185 ] 161.6
Drmanovac Ralja 071 | 401 | 1.75 1.7 [ 939 | 446 | 105 183 | 1555
Konjska river  |Jezava 161.26| 83.05 | 43.22 | 26.15 | 7.01 | 0.67 79 382 | 166.1
Dojnak Konjska river 62.96 | 33.27 | 12.09 | 11.16 | 474 | 095 | 105 | 220 | 157.2
Ribnik Konjska river 17.99 | 24.13 | 11.33 | 9.00 | 1.91 | 2.00 | 155 382 | 232.1
Pergadin Konjska river 11.02 | 1588 | 7.29 | 6.27 | 1339 | 2.24 | 155 332 | 231.0
Kaluderica Barski potok 1.76 | 536 | 231 | 221 | 7.61 | 325 | 110 185 | 171.7
Mustavka Barski potok 1.63 | 543 | 2.13 | 2.17 | 522 | 291 117 179 | 167.0
Cirilovac Petrijevo stream | 4.70 | 11.02 | 534 | 489 | 7.16 | 2.43 92 222 | 183.6
Beluce Ralja 7.28 | 12.68 | 527 | 438 | 17.11 | 3.09 | 119 | 291 | 1994

F-basin area; Os-scope of the basin; L-length of the watercourse; Ls-basin length; ir-average decline in basin;
J-average decline of the river; Hy-elevation of the mouth; Hy-maximum elevation of the basin; Hi-average
altitude of the basin.

(Source: Plan for the proclamation of erosion areas in the municipality of Smederevo, 2006)

The greatest impact on forming torrential water flows in great waters is
the decline of the river basin. These declines on the territory of the city of
Smederevo are very different. Beluce has the greatest value, tributary of the
Ralja- 17.11%, and the least is Ribnik, tributary of the Konjska river-only
1,91%. It is also noted that immediate tributaries of the Danube have signifi-
cantly higher average basin decline (13.86%) from the tributaries of the Ralja
and the Konjska River.

In most watercourses cross sections of the river bed and its bandwidth
is not in compliance with the high waters discharges, which is the main cause
of flooding. All torrential water flows have such disadvantages. Dimensions of
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the bed are usually minimal. Width of bed in the level of the coast ranges from
2 to 4 m, with a maximum depth of the thalweg line of 1-2 m.

The systematization of torrential water flows

General characteristics of torrential water flows in the analyzed area are
non-systematization and concerning ecological condition of their beds. (Local
Environmental Action Plan of Smederevo, 2007). They are overgrown with
vegetation solid waste is disposed in them and they have been creating illegal
dumps, which is a great natural obstacle for a runoff of water as it significantly
reduces the throughput capacity of the river bed. The vegetation is not de-
stroyed, the accumulated sediment is not removed after the passing of flood
waves, and the issue of construction of sanitary landfills is not resolved in the
municipality and is not taken enough efforts on education and raising environ-
mental awareness among the population. This means that they do not take
measures that would contribute to improving the water regime of torrential
flows and reduce flood risk.

A major problem associated with torrential water is illegal construction
along the coast, and even in the river bed. It swept the town of Smederevo, and
is particularly pronounced at the periphery of the city and the suburbs. Residen-
tial and commercial buildings in the immediate vicinity of rivers are built, so as
bridges of insufficient bandwidth, made gaps for water of insufficient capacity
at the intersection of streams and roads, installed water pipes and other utility
installations in the profile of the bed, etc.. These phenomena have multiple
negative consequences. Occupying the coastal zone prevents the regulation of
river flow that would be inevitable in the future. One of regulatory measures is
safe and expansion of the river bed without the demolition of built structures
which is not possible. Constructions significantly increase the damage from
possible flooding.

Smederevo is one of the cities with the largest number of refugees and
displaced people in Serbia. More than 11 000 displaced and close to 5000
refugees live here. This has a significant effect on illegal construction, espe-
cially in suburban areas immediately adjacent to the torrential streams. This
should include a wild weekend settlements, illegal commercial property and
illegal change in land use (General Plan "Smederevo 2020", 2004). There are
no official data on endangered areas, but the consequences are visible at
every step. The construction on the hilly terrain outside the influence of flood
waves is noted in villages. There has probably been experience in floods for
centuries and the wisdom that it is safer to build buildings on the edge of the
river valleys.
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Endangerment of coastal areas by torrential water flows
The degree of endangerment and the criterion for the estimate of endangerment

The threat of torrential streams results from their specific genesis and
manifestation. Fast and high concentration of water in their beds prevents the
application of traditional methods of flood control. The introduction of the de-
gree of regular and special flood control which is applied in large rivers in
these cases is not used, because there is no hydrological justification. Due to
the sudden coming and the short duration of high water there is often no time to
declare flood control, which may be only an emergency with such water-
courses. Previous experience in torrential floods is not positive because imme-
diate measures of protection are often not taken, but most of the activities are
related to the rehabilitation of the consequences of flooding.

Figure 2 - Places threatened by torrential floods in the city of Smederevo (see on page 162)
(Source: Plan for the proclamation of erosion areas in the municipality of Smederevo, 2006)

On the territory of the city the scope of torrential streams flooding
widely varies depending on the geomorphological characteristics of the basin
and morphological parameters of the water flows. Very important impacts are
also human factors, the degree of development of residential and commercial
properties in the vicinity of river beds. If the density of the population near the
rivers increased, the more local people are interested in the flood protection.

The general plan of Smederevo by 2020 (2004), in the analysis of po-
tential danger areas of torrential floods, points out that almost all water flows in
the categories of medium and high flood risk belong to a group of unregulated
streams and are located outside the Republic of water management plan for the
protection of water. Regulated streams are also not absolutely protected from
flooding, as the upper limit of the large flow of water to which the defense sys-
tem can always be projected to be higher, which will affect the outflow from
the regulated bed (Flood protection and water flow regulation in the Republic
of Serbia, 2001).

The criteria for assessing endangerment of coastal areas from torrential
water flows should be based on a parallel analysis of the impact of natural and
anthropogenic factors. The most important factors are the natural hydrological
(catchment area, cross-section of the river and decrease in river beds), geomor-
phic (length and width of the river valley, the degree of erosion) and biological
(presence of vegetation in the beds and on the banks). Anthropogenic factors
are numerous and are related to human activities that contribute to increasing
the level of flood risk, such as reducing flow profile by building bridges and
culverts, placing installations (pipes) in the river channel to reduce the profile,
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illegal construction of residential and commercial buildings on the banks and
illegal dumps in the river bed.

In assessing the degree of endangerment special attention should be di-
rected to the damages caused by torrential floods. They depend on the value of
coastal areas and the width of the flooded river valleys, presence of arable
farmland and construction of residential and commercial properties in coastal
areas. Great damage can be caused by interruption of traffic and endangering
traffic. It is therefore important in assessing the endangerment to separate local,
regional and main roads and railway lines. Damages caused by traffic disrup-
tion vary greatly depending on road category.

The characteristics of torrential floods

In the territory of the city a lot of damage can be caused by overflow-
ing water from the river Danube, Morava, and Jezava, which happened in
1981 and 2006. The risk of flood in greater waters of these rivers depends on
the degree of development of protective structures to protect the city and Go-
domin field, such as embankment and revetments. Damage with these floods
may be disastrous.

Great damage can be caused by the flooding and torrential water flows
that are tributaries of large rivers. Their risk of flooding depends on the intensity
and duration of torrential rainfall in the basins and flow capacity of the river
beds. Height of flood damage is directly dependent on the distance of property
from river beds. The risk is high for streams that flow through the city and next
to the fortress (Petrijevo stream), through the village (Ralja and Jezava) or in the
area of industrial plants (Ralja and Jezava in the zone of Zelezara).

Picture 3 - Smederevo fortress flooded in 2006 (see on page 164)
(Source: Photo documentation of Staff of flood protection in the town of Smederevo)

In the delta areas of tributaries to the home river flood risk depends on
the amount of water level of the home river and the state of the river bed in the
delta. It is not adequately regulated the mouth of Badrika into the new bed of
the Jezava, and neither the mouth of the stream Bitinac, Lower Jasenje, Vodica,
Big Davido and Carevac into the Ralja are regulated. Overgrown vegetation
and untidy mouths of these streams can cause flooding upstream and in the
smaller streams of water. Flooding can be caused by the overflowing of canals
that were built as part of land reclamation systems, or not covered by these sys-
tems. The risk of flooding depends on the intensity of torrential rains in the ba-
sin, draining channels, channel flow capacity and operation of pumping sta-
tions. Amount of damage in these floods is much smaller than the natural flows
of torrential flooding because of the possibility of evacuation.
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There are the most valuable goods in the Danube coast line on flooded
areas, such as the town of Smederevo, the medieval fortress - a cultural monu-
ment of the first rank, industrial zones, regulated irrigation area and urban wa-
ter supply source. Along the coast of the Danube and from the mouth of the
Morava to former mouth of the Jezava (Marina) there is Godomin field with
low elevations of the terrain, making it by far the inundation zone to the south,
a zone defense line is 10.3 km upstream from the Marina to the Old Zelezara.
In the area of the city there are tightly restricted coastal hills, because of which
flooding line narrows towards the Danube (Report on the Condition of coastal
protection from backflow HE "Djerdap", 2001). Despite its small area, the val-
ue of goods affected is enormous and potentially irreparable, because human
lives are endangered.

The left embankment of the Velika Morava, from the mouth to the bor-
der of the town, is characterized by flat ground. Morphologically it is the river
terrace with arable land and settlements. Flood damages depend on the tributar-
ies of the Morava river bed and regulating the bed and the mouth.

It can be concluded that the flood may occur due to water penetration
on critical points in the regulated riverbeds of Danube, Velika Morava, Jezava
and Ralja, and the influx of high water into the beds of Jezava and Ralja from
unregulated bed of their tributaries. Flooding is usually the result of low band-
width and unregulated river mouth. Flooding of some parts of Smederevo in
the conditions of torrential rains and high waters of the Danube is highly possi-
ble. Flooding can be caused by insufficient bandwidth sewage of mixed type.
In Smederevo, storm water and sewage are connected, and through the pump
station "Jezava" they take into collector in Petrijevo, and then drain into the
Danube. Petrijevo collector collects water of that stream and sewage of the city.
Also, the waters of Vucak stream together with water connections of the sew-
age are pumped via pump stations in the Danube. Heavy rains and slow down
of the Danube can cause flooding which can manifest insufficient capacity of
collector and sewer discharge and flooding through sewer manholes in the city,
what happened in 2006. (The issue of removal of atmospheric and used waters
of city of Smederevo, 20006).

Access to the defense against torrential floods and urban
development plan for flood

In order to make efficient and rational flood defense, the approach to
defense should be adjusted to the characteristics of torrential processes. One
should always have in mind the genesis and development of torrential
streams, as well as the short time for organizing and implementing the protec-
tive measures. This means that all possible measures must be prepared in de-
tail and in advance so the arrival of the flood wave can be realized immedi-
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ately. This requires a good structure of Flood protection staff, in which all
activities are coordinated and harmonized, and all entities involved in the de-
fense of the right time.

There are streams that are only partially regulated, but the flood protec-
tion of them is performed as if they were unregulated. This approach is neces-
sary because the integrated flood protection is implemented throughout the wa-
tershed. Continuous and precise coordination of protective measures are im-
plemented along any waterway. Participants of flood protection on the streams,
which are in the Republic water management plans, are precisely defined in
that plan, and for flows not included in the Republican water management plan,
plans for the defense were made by the city staffs. They accomplish the defense
in cooperation with national authorities responsible for flood water manage-
ment as a shared activity of water management and urban subjects.

The area covered by the General urban plan of Smederevo in terms of
flood protection is the responsibility of water utilities. Their responsibilities are
regulated by contract with the Public Water Management Company "Srbi-
javode" about the maintenance of protective structures and implementation of
flood protection on streams with built facilities and about the maintenance of
drainage systems in their structure. The role of manpower, machinery and
equipment of water management companies in the flood protection is defined
by the annual operational plan of the Ministry of Agriculture, Trade, Forestry
and Water Management, Directorate for Water, as well as water management
technical documentation for flood protection (Flood protection and water flow
regulation in the Republic of Serbia 2001).

In addition to flood protection, adverse effects of water include also
erosion processes. They are subject of specific plans related to protection
against erosion, which are special obligations of municipalities (Plan for the
proclamation of erosion areas in the municipality of Smederevo, 2006). Erosion
processes can create layers in the zone of bridges and culverts for water and
they can be a potential cause of flooding.

City plans for defense against torrential floods are unified for all of
Serbia, and methodology were made by the Ministry of agriculture, trade, for-
estry and water management. They include general and an operating part (a
General plan for flood protection, 1997). The general part is about the long
term, according to the period of validity of the General Water Management
Plan. In consists of: the general characteristics of areas important for flood
protection, the basic concept of the organization of flood torrential streams,
management and coordination application among the mechanisms of defense,
determining the criteria for the introduction of different phases of defense de-
pending on the risk and defense organization. Operational Plan clearly defines
and shares authority in the implementation of activities necessary for effective
defense at all stages (preparation of the defense prior to the floods, and emer-
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gency actions during floods). The Plan systematize problems identified in the
field, determines the plan of measures and activities which must be carried out
in flood control, prescribes a priority in solving the problem based on the de-
gree of threat to people and property, systematize data on manpower, equip-
ment and machinery that are used for defense and brings plan of commitment
for manpower and equipment required, depending on the assessed risk.

Data sources for the general and operational parts of the Plan are con-
ducted questionnaires, the current documentation, Hydro meteorological Ser-
vice of Serbia data and Data Commissioner on critical sites and unregulated
streams in the area.

Previous measures of protection against torrential floods on the territory
of the city of Smederevo

Water flows in the area of the city, except for the river Danube, Morava
and partly Jezava, tend to have torrential hydrological regimes. Random chan-
nel and basin are causing great damage to settlements, agricultural land, trans-
port and other infrastructure. About thirty torrential flows are recorded. Some
of these flows are introduced into sewers and rainwater collectors by urbaniza-
tion of the city, or some of them are only partially regulated at the top or bot-
tom of the flow.

In order to protect the settlements, industries, roads and agricultural
land different types of objects are used. Objects of passive safety, defensive
embankments have been constructed according to the content of protected
space and they are "urban" type through settlements and the "wild" type if
they are used to protect agricultural land. Profiles of watercourses with dams
through settlements are dimensioned so that they may fail a hundred years of
high water, with no leakage. If agricultural land is located in the coastal, em-
bankments are dimensioned to accept a smaller return water period. Em-
bankments are only on river Ralja. They were constructed along the left bank
of the mouth in Jezava to the village Vranovo in length of 0.9 km, and from
the railway Belgrade - Mala Krsna in the village Ralja to Zivkovac stream in
length of 15.4 km.

Facilities for active protection from floods are less frequent and they
are in the upper parts of the flow of small streams. This is primarily related to
the retention and water accumulation, but the situation is not satisfactory, be-
cause the defense lines are closed, and the floods come from the hinterland.
Significantly reduced level of protection on regulated waterways due to im-
proper maintenance is noticed. Retentions are in basins of Petrijevo, Cirilovac,
Vucak and stream of river Jezava.

Petrijevo stream rises above the village Petrijevo at 179 m above the
sea level. East of the Karadordje hill in Smederevo receives right tributary
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Cirilovac stream, and then, their waters drain with channels into the Danube.
Basin area of Petrijevo stream is 14.69 km”. Its valley was fully populated, with
buildings of individual housing construction. Water levels of streams are very
oscillating, from dry bed to torrents and floods in the spring. Settlement con-
struction changed the hydrologic conditions. Reducing arable land and increas-
ing the surface of the streets, yards and buildings, increase runoff and flooding
are more common. The coefficient of runoff from arable land is 0.08 to 0.1,
from lawn 0.2, from housing 0.4, and from asphalt 0.9 (Study on Spatial of Pe-
trijevo stream in Smederevo, 1978). The solution for floodable problems was
found in flow regulation of Petrijevo stream and building the "Smederevo" and
"Petrijevo" retentions.

Water solutions of Petrijevo stream relies on the creation of real oppor-
tunities to defend the city against floods and arranging the bed of the stream
flow area through the city. Basin of Petrijevo stream is not hydrologically stud-
ied, no water level is observed, and no flow is measured. Hydrologic analyzes
showed that the large century-old water cannot hold one retention, which dam,
due to the geomorphologic conditions, may not be large. Therefore it was de-
cided to build two retention dams.

The "Petrijevo" retention was built in 1983, and "Smederevo" retention
was built in 1985. Both of them are synchronized and in control of the river basin
area of 9.56 km”. Prior to their construction, with stronger rainfall, Petrijevo
stream was flooding coastal terrain, especially the part about the city hospital.

The volume of retention space "Petrijevo" is 202 000 m’. The dam has
outlet pipes with a diameter of 300 mm, which is constantly in use, maintaining
the retention space empty, and allows acceptance of arrival flood wave. The
existing retention area can receive, without overflowing, flood wave from the
basin of Petrijevo stream in 1000 years return period. To empty the retentions
"Petrijevo" after the passage of the wave, return period of 100 years, it takes
about 7 days (Study on Spatial of Petrijevo stream in Smederevo, 1978).

The volume of retention space "Smederevo" is 122 000 m’, and it cor-
responds to volume of flood wave that can happened once in one hundred
years. Based on the morphology of the valley of Petrijevo stream and rainfall in
its catchment area, one can conclude that the maximum height of a flood wave
in the dam area is the highest, and can reach 2-3 m. Due to the effect of wave
scattering, depth of water downstream from the dam would be quickly reduced,
and at a distance of 500 m was about 1 m, and in the urban part of town would
not exceed 0.5 m (Plan for the proclamation of erosion areas in the municipal-
ity of Smederevo, 2006 ).

From the point of safety area, upstream from the dam "Petrijevo" and
"Smederevo" is necessary to provide the functionality of the collector and its
flow. Particularly important is the entrance to the sewer, because the flood
waves can partially or completely shut it down by the object they carry.
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The role of Petrijevo stream is also the collector implementation of at-
mospheric and sewage waters from the narrow part of the city through the
pumping station "Jezava" into the Danube. The total amount of water dis-
charged this way in the Danube is 6.5 m*/s (Gavrilovié¢ and Miladinovié¢, 2009).

Cirilovac stream, right tributary of Petrijevo stream, once enjoyed on
the outskirts of Smederevo as an open course, but today the mouth is piped, and
both streams flow through the city collector of sewer lines. As the valley of
Petrijevo stream, the whole valley of Cirilovac stream is fully constructed resi-
dential buildings and small businesses. Accelerated urbanization, which has
lasted for more than twenty years, imposed the need for protection of urban
areas from the flood of torrential streams. Retention "Cirilovac" was built in
1985. and controls 3.52 km2 of catchment area. In it there is a bottom outlet
steel pipe with diameter of 300 mm, which maintains retention area empty. The
volume of retention space is 85 000 m’ and it corresponds to volume of flood
wave that can happened once in one hundred years (Plan for the proclamation
of erosion areas in the municipality of Smederevo, 2006). If less probability
waves reach it, it could cause some material damage and a host of other s prob-
lems in the city. For the duration of emergency flood protection, organization
responsible for water management is required to provide enhanced control of
the facility 24 hours continuously.

Vucak stream appears southwest of the village Vucak from the source
of 0.03 I/ s intensity. Flow length is 5.5 km, it has a small flow rate and runoff.
Water current drains all atmospheric and offspring waters in the surrounding
area. It empties into the old riverbed Jezava. Since the new flow Jezava is in
the Velika Morava, no permanent solutions for drainage of the Vucak stream
are given. According to the decision of "Hydro project," the Vucak stream wa-
ters remain in the old riverbed of Jezava and form a reservoir "Jezava" from
which, a portion is released to the Danube via the existing drainage network
and pumping stations for drainage of Godomin field. Because of torrent water
regime, Vucak stream has been threatened the bridge on the regional road
Smederevo - Pozarevac and railway Smederevo - Mala Krsna.

Hydrological conditions are substantially worsened by construction of
residential blocks in the suburban area called Papazovac, as well as the rapid
settlement of the area between Smederevo and Vucak, because the surface run-
off is significantly increased. Therefore it was necessary to build retention
"Vucak" , in order to accept the large wave of water from this stream. In addi-
tion, partial control of the bed of Vucak stream has been done downstream, by
combining the arrangement of surface flow and piped. The dam is an earth
retention, and volume of retention area is 224 800 m’ and it corresponds to vol-
ume of flood wave that can happened once in a thousand years (Study on geo-
technical conditions for the main project of construction the dam, concrete bar-
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riers, the existing dam and control the Vucak stream, 1990). Retention "Vucak"
and accumulation "Jezava" are intended to be synchronized.

From the aspect of the territory protection downstream from the dam
"Vucak" and accumulation "Jezava", the importance of the basic operation of
the dam and outlet pipe culverts under the road Smederevo - Pozarevac must be
emphasized. Permanent control should ensure flow, especially during the evac-
uation of the big waters for floating objects that can close gaps.

The river Jezava is a branch of Velika Morava, which appears 2 km
downstream from the mouth of Jasenica near the village Trnovce and used to
flow into the Danube at Smederevo’s Fortress. Riverbed of Jezava is formed at
the contact of alluvial plains and higher terraces of Morava. It is separated from
river Velika Morava by embankment that was built after the disastrous floods
in 1897. Until the construction of embankments bed of Jezava was used as a
spare bed that, during the flood, received and drained part of the Morava water
into the Danube, it was a kind of natural water run-off regulator. The bed of
Jezava is fed by the water from many sources and peripheral streams, Konjska
river, Ralja river, Segda river and Vucak stream. During the floods of the Da-
nube, the slow down, several kilometers long , was created on Jezava, and ma-
jor floods in the lower part of the course occurred. Such were the floods in
1965 and 1977, when the Little quay of Smederevo port, and Small Town of
Smederevo’s Fortress was flooded. Therefore there was no settlement around
Jezava, but the city went out into the surrounding hills.

After the construction of Hydroelectric Power Station "Djerdap I" and
the creation of the Danube backwater, in order to defense Godomin field from
torrential floods of Jezava tributary and high Danube waters, the right embank-
ment was built along the river Jezava, from the mouth of the Danube to the high
terrain, 7 km upstream Radinac. Godomin field is protected by right embankment
of the Danube, left embankment of the Velika Morava, right embankment of Je-
zava relocated bed, and part of left embankment of Ralja. On the west side, the
protection is completed by the right embankment of Jezava old bed. Godomin
field is not only important for the municipality of Smederevo, but for the whole
region. It stretches over 5741 hectares of arable land of the first class quality. It
has six settlements and Steel plant. Intersected by the road the first rank, the M-
24, railroad Belgrade - Nis and the Danube waterway. In Godomin field is the
source of drinking water, which yields by more than 1000 I/s significantly ex-
ceeds the current needs of Smederevo (Miladinovi¢, 1997).

In order to protect the coastal zone, the riverbeds of Jezava and Ralja
are regulated. New riverbed of river Jezava was built in the 70’s of the last cen-
tury in order to protect Godomin field from backwaters of Danube. Jezava was
introduced in regulated riverbed of Velika Morava, or branch of the Morava.
So far, numerous problems in the functioning of this system are recorded. Ve-
locities in the branch are not enough to accept water from Jezava, so there is a
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backwater and flood. Wastewater of Steel plant through two collectors pours
into Ralja, just before its intersection with Jezava. Technological waste water is
loaded with the suspended solids which deposit as a red mud.

According to rough estimates, it was found that the USS Serbia re-
leased into the open flow about 15 000 t of hematite (Fe,O;) per year, which
directly undermines the ecosystem of the watercourse (Gavrilovic and Miladi-
novic, 2009). Distance from the waste water collector to the mouth of Jezava is
9 km. In this part of the flow, due to a small drop of water bed, and the low-
speed of the water, pulling power of the flow reduces, and the process of depo-
sition of suspended solids at the bottom of the channel in the form of sludge,
speeds up. Calm sludge adversely affects the size of the flow profile, creating a
slow-down and causes floods of the both rivers Jezava and Ralja.

Regulation works carried out upstream of Smederevo, a city and its
wider environment are protected from frequent flooding, but the problem of
Jezava old bed remained unresolved, about 8 km in length, which has a steady
stream of water from Vucak stream and Segda.

Filling the old bed, the surface water would be the pouring uncontrolla-
bly in Godomin field and flooded it, because the existing canal network is not
enough to drain excess water. In order to preserve the functioning of drainage
systems, water drainage controlled in the protected area and the city of Smede-
revo was protected from flooding, old bed Jezava in 1981 was converted into a
reservoir. Until the construction of retention "Vucak", reservoirs of Jezava re-
ceived the entire water catchment of Vucak stream.

The construction of dams on Vucak stream in 1991, caused the reduc-
tion of water flow at the time of maximum rainfall, but due to increased ur-
banization, the runoff coefficient is increased, so, the accumulation of "Jezava"
significantly improved hydrological picture of this area. It has taken an impor-
tant role in protecting Godomin field, as well as in the work of pumping sta-
tions "Smederevo" that drained Godomin field. The total volume of the reser-
voir area is 900 000 m®. Accumulation "Jezava" is primarily used for sediment
retention and flood protection, downstream from agricultural area Godomin
filed and urban areas of Smederevo. The accumulation consists of the volume
of sediment and the volume of the flood wave reception.

Capacity for sediment is 80 000 m’, occupying the space between the
lowest elevation of the reservoir bottom 69.52 m above sea level, and is in the
area of normal backwater elevation 70.40 m above sea level. Volume for the
receipt of a flood wave is 420 000 m® and is located in an area of normal back-
water elevation 70.40 m above sea level. Overflowing peak is 72.86 m above
sea level. According to calculations, this volume is sufficient to accept the
wave of high water of Vucak stream that overflow from retention "Vucak" to
the accumulation of "Jezava" (234 000 m’) and the estimated volume of water
waves of large streams of Vucak stream, probability of occurrence once in
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1000 years downstream of retention "Vucak" (Plan to designate the erosion
areas in the municipality of Smederevo, 2006). If we consider that the accumu-
lation of "Jezava" is practically in the city area, it provides an opportunity for
local tourism development and the development of sports and recreational ac-
tivities related to water. Enrichment of fish stocks may encourage the develop-
ment of fisheries. It is therefore important to maintain water quality in the res-
ervoir and the environment in the entire basin.

Regulation of small streams as a measure of flood protection

Increasing of effectiveness of the flood protection of the Danube and
Velika Morava is provided by the expensive hydro engineering works (dams
and embankments). For smaller streams, besides hydro works, noninvestment
works and measures can be applied. It is extremely important to be guided by
the integrated principle of flood protection, cover the entire basin and not only
the waterway.

Hydro engineering works include repair of existing facilities, rehabilita-
tion of damaged parts, flattening of peak embankment and others. Started regu-
lations should be finished, as the proper territory of the town of Smederevo and
the entire municipality. The construction of small water reservoirs in the upper
parts of watersheds torrential streams, if there are conditions, should be linked
with protection functions and other forms of water use - irrigation, sport, rec-
reation and fishing.

Conclusion

In our country torrential floods are very common natural disaster. A
small number of cities and municipalities have adopted Plan of flood control,
although the law required them to do so long time ago. The responsibility of
municipalities and cities is even higher if we add the tolerance of illegal con-
struction in flood zones and lack of maintenance of river beds. Forecasts of
climatologists and hydrologists are not optimistic. They find that the extreme
water disasters in the future will be more and more.

Flood protection is a complex activity that involves a number of works
and measures in river basins. In Serbia the previous development of this branch
of waterpower engineering was based on the construction of major capital con-
struction, such as dams, dikes and reservoirs, regulation of the watercourses
and construction of canals, all in order to secure the protection of people and
material assets in flood zones.

The world is increasingly used a new concept of protection from
flooding, known as "Living with floods" (Varga and Babi¢ Mladenovic,
2001). Its essence consists of integrating human aspects of care, which in-
cludes the preservation of human life and property, with environmental, con-
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servation and restoration of natural functions of the flooded area. Serbia in
the future must adapt to the new way of flood protection taking into account
the current situation and the economic strength of its community. Proper
alignment of investment and non-investment measures and works should pro-
vide quality solution for protection and regulation of flood areas in Serbia.
Given the economic condition of society and the nature of the basins of small
and medium-sized streams, non-investment measures (preventive action and
the good organization of the implementation of defense) should be given
more importance than investment.

Protecting the town of Smederevo from torrential floods is very com-
plex and includes economic, technical and social aspects. Access to flood
control must be adequate, and solving this problem should involve all rele-
vant actors of defense. Holders of flood protection are the city authorities,
water management institutions, which role defines Republican operative plan
for flood protection, urban systems (utilities, police, fire protection, medical
services), representatives of the economic system and the media. An effective
defense against torrential flooding is not possible without well organized
staffs and understanding of the roles of all participants in the defense. Staffs
have to apply the modern concept of flood control, which is integral defense
in the entire basin.

The general condition of torrential streams in Smederevo is alarming
as the man and the nature are joined together. Expressive disorder of river
beds, river beds vegetation, landfill, inadequate bridges and culverts for wa-
ter are complex issues to be resolved is the considerable time and money.
Uncontrolled urbanization and construction in flood zones increases runoff
and effects on increase of maximum flow of torrential flows. Connecting
atmospheric and sewage system is not aligned with the expanding of the
City. Collectors who receive torrential flows don’t have required capacity,
because when calculating their leaky capacity, planned retention for reduc-
ing flood waves have been taken into account, and that have not been made
yet. In the city there are not enough sinks, and many of them are not main-
tained, so the swelling of the collectors is disabled. It is not precisely de-
fined who is responsible for the maintenance of torrential streams which
flow into the sewage system. Also, cleaning of collector’s receiving parts is
insufficient and irregular.

To minimize the damages caused by torrential floods and overcome the
difficulties that currently burden Smederevo, it is necessary to make opera-
tional plans each year, which will predict and execute works that will gradually
reduce the damage caused by torrential floods. Provision of timely and regular
torrential downpours forecast by the Hydrometeorological Service of Serbia is
of great importance. Master City Plan should specify the flooding zones and
prohibit any type of construction, and also specify the purpose of this land. It is

191



Collection of Papers — Faculty of Geography at University of Belgrade 60

important to predict the future construction of facilities for retention and start
planning their construction. Of crucial importance is to provide the funds in the
City and State budget, for the implementation of these tasks and for organiza-
tions that need to implement them.
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