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Assessment of the hydrological characteristics of the dams in
Yantra watershed
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Abstract: The hydrological characteristics (inflow) from the own catchment of the dams in
Yantra river basin, included in Annex 1 to the Water Law, were evaluated. Two databases
were formed: with average multi-annual river runoff and minimum average monthly water
quantities. The reference period 1981-2019 was selected.

A major task in hydrological research is the transfer of information from monitored
river sections to unmonitored ones. There is often missing or partial and, in most cases,
unrepresentative information about water bodies, both within the watersheds and when
transferring water between them.

Data from the hydrological data base were processed. Average multi-year water
quantities and, when data available, minimum average monthly water quantities (with
95% certainty) were analyzed. A regionalization approach was applied, using registered
observations in the hydrometric stations from the monitoring observation network located in
NIMH. Hydrological analyzes and justifications have been carried out, and regionalization
has been made to assess the hydrological characteristics (inflow) from the dams’ own
watershed: “Al. Stamboliyski, “Yovkovtsi”, “Yastrebino” and “Hr. Smirnenski” from the
watershed of the Yantra River (from Appendix 1 to the Water Law).

The determined water quantities reflect the actually formed outflow to the respective
bodies in the presence of various types of anthropogenic impacts, reflected in the
measurements in the existing hydrometric stations. The results obtained in the study
correspond to the state of the outflow forming complex for the reference period.
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Oyenka Ha XUOpoLodHCKUMe Xapakmepucmuky Ha A308upume 6 nopedue Anmpa

OueHka Ha XMAPOJIOKKHUTE XaPAKTEPUCTUKHU HA SI30BUPHUTE B
nopeuue AAurpa

Eaena boxuniaosa

Hayuonanen uncmumym no mMemeoponozus u Xuopono2us,
Lapuepaocko woce, 66, 1784 Cogpus

Pe3iome: OrieHeHH ca XUIPOIOKKHUTE XapaKTEPUCTUKHU (TIPUTOK) OT COOCTBEH BOIOCOOp Ha
s130BUpU B opeune SIHTpa BkimtoueHu B [Ipunokenne 1 kpM 3akoHa 3a Bogure. DopmMupanu
ca gBe 6a31 JaHHU: ChC CPETHO MHOTOTOJUIIIECH PeIeH OTTOK I MUHUMATHHU CPETHOMECEUHH
BOIHH KonuuecTBa. M30pan e pedepenten nepuon 1981-2019 .

Enna oT ocHOBHMTE 3ajaud IpU XHUAPOJIOKKUTE W3CIEIBAHUS € MPEXBBPISHE HA
nH(popMaIys oT HaOMIOJaBaHN PEYHH yJacThIM KbM HeHaOMo[aBaH! TaKuBa. YecTo TumcBa
WU ce pasliofara ¢ YaCTHYHA M B IIOBEUYETO CIydaHd HEMpeACTaBUTEIHA MHPOpPMAIHS 3a
BOTHHTE OOCKTH, KAKTO B pAMKHTE Ha BOZOCOOpUTE, Taka M PH TpaHCEp Ha BOAU MEKITY
TSIX.

O0paboTeHu ca JaHHUTE OT MH(POPMAIIMOHHATAa XUAPOIOKKA 0a3a. AHAIM3UpaHU ca
CPEeIHO MHOTOTOAMIIHY BOAHH KOJUYECTBA U MPH HAJIMYHE JAaHHH 32 MHHIMAIHO CPERHO
MECEYHO BOAHO KommuecTBO (¢ 95% obesneuenoct). IIpunoxeH e pernoHamn3allioHeH
TIOAXOZ KaTO Ca WM3MOJI3BAaHM PETUCTPUPAHH HAOMIOACHUS B XUAPOMETPUYHUTE CTAHIUHI
OT MOHHUTOPHHTOBaTa HaOmromaTenHaTa Mpeka Ha HMMX. M3BbpIieHH ca XUIPOIOKKH
aHaNMM3U 1 0OOCHOBKHM KaTO € HAlpaBeHa PETHOHAIM3ANMUS 32 OIEHKA Ha XUAPONIOKKUTE
XapaKTEePUCTHKU (IIPUTOK) OT cOOCTBEH BomocOop Ha sizoBupHTE: ,,All. CTaMOOIHICKH,
,,IL/'IOBKOBL[I/I“, ,Jlerpedbuno™ n L, Xp. CMupHeHCKH BBbB Bozmocbopa Ha p. SHTpa (OT
[punoxenne 1 kbM 3aKkoHa 3a BOAUTE).

OmpeneneHnTe BOAHM KOMMYECTBA OTpa3sABaT peanHo (OPMUPAHHS OTTOK KbM
CHOTBETHHUTE CTBOPOBE NPU HAJTWYME HA PA3IUYHM BHJOBE AaHTPOIOTCHHH BB3JCHCTBUS,
OTpa3eH! MPH N3MEPBAHMATA B CHIIECTBYBALIUTE XUAPOMETpUUHN cTaHnuu. [lomydennre
B M3CIEIBAHETO pE3ydATaTH, CHOTBETCTBAT HAa CBCTOSIHUETO HAa OTTOKO(OPMHPAIIUS
KOMIIJIEKC 32 peyepeHTHHS TepHoI.

KawuoBu AYMMU: XUJIPOJIOTHA, pEYCH OTTOK, BOOHO KOJIMICCTBO, BOIIOC60p.

1. BbBE/IEHHUE

Baxxna u ocHOBHa 3ajaya TNPH XUAPOJOKKHUTE W3CIEABaHMS € MPEXBBPISIHE Ha
nHpOpMaLUsl OT HaONIOJaBaHU PEYHM Yy4acThlIM KbM HeHaOJronaBaHW TakuBa. B
MpaKTUKaTa CPABHUTEIHH YECTO JIMIICBA WIIM CE pa3lojiara ¢ YacCTMYHa U B TIOBEYETO
cllyyad HempejAcTaBUTeNHAa HHGOpManus 3a BOJHUTE OOCKTH, B paMKHUTE Ha
BOJIOCOOpHTE, ITPU TpaHC(Ep Ha BOAU MEKIY TAX U JIp.

W3non3Ban e MeToA Ha XUAPOJIOKKA pernoHanusanus. To3um MeToa ce M3Moi3Ba
HIMPOKO B TpakThkata. HuHoB m Boxkwniosa (2021) ro mpunarar mpu omnpeaessHe
Ha BHCOKM BOJAW NPH HEHAOIIOAaBaHU PEYHM ydacThM. 3iaryHoBa (2021) mpumara
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Enena boxxunosa

MeTona 3a Bogocbopa Ha p. Humrasa. MimaeBa u ap. (2023) usciaeaBaT 0COOCHOCTHTE
IIpU OMPEACTIAHE HA CKOJIOTMYHUA OTTOK CJIC 3HAYUMU SA30BHUPU.

HNudopmarmonnara Xuaposiokka 6aza gaHau € 3a pedepenter mepuon 1981-2019
TI. AHaHI/I?)I/IpaHI/I ca: Cp€aAHO MHOTOTOAWIIHKW BOAHU KOJHUYECTBA U IIPU HAJINYHC
MHUHUMAJIHO CPEHO MECEYHO BOJHO KOJHYecTBO ¢ 95% obesmeuenoct. [Ipumoxken
€ PpEerHOHAIM3AIMOHECH TIOAXO0J] KAaTo ca H3IMOJI3BAaHU PETUCTPHPAHU HAOIOJICHUS
B XUAPOMETPUYHHUTE CTAaHIIMK OT MOHHUTOPUHIOBATa Ha6JHO)IaTe.HHaTa MpEXa Ha
Harmmonanaus wHCTHTYT 1o Mmeteoposorusi u xuzaposorust (HUMX), kouto BBB
BojocOopa Ha p. SAuTpa ca 13 Ha Opoil. Crmen XUAPONOKKA aHAIM3 € HalpaBeHA
peruoHamm3anus 3a OIeHKa Ha XHUAPOJIOKKHUTE XapaKTepPUCTUKHA (IIPUTOK) OT
coOCTBEH BOJI0OCOOp Ha YETHpPH s30BHpa oT mopeune SHTpa. ToBa ca s30BupH: ,,AJl.
CramGonuiicku®, ,MoBkoBuu®, , Scrpebuno u ,Xp. Cmuprenckn™ (durypa 1)
cpoOpaszno [Ipunoxkenue 1 kbM 3aKkoHa 32 BOAWTE.

W3scnensanero menu omnpeieNssHe Ha PeaTHo (OPMUPAHUS OTTOK KbM ChOTBETHUTE
CTBOPOBE KaToO Ca OTYETCHHU PA3JIMUYHU BUAOBE aHTPOIIOICHHHA BBSI[efICTBPI;I, OTpa3cHu
IIpyu U3MEpPBAHUATA B CHBUICCTBYBAIUTEC MOHUTOPHUHIOBU XHUJAPOMETPHUYHU CTAHIHU.
[Mony4yeHuTe pe3ynraTHTE C€ OTHACAT 32 CBHCTOSIHUETO Ha OTTOKO(MOPMUPALIHS
KOMIUTEKC 3a pedepenTaus nepuoa 1981-2019 r.

2. TIOPEYME SAHTPA

ITopeunero Ha p. SuTpa € wact ot JyHaBckms paiioH 3a OaceliHOBO ympasieHue. [1o
pa3Mep Ha BOZOCOOpHATA TUIOII TOPEYHETO € BTOPO 10 rojeMuHa B [lyHaBckus paiioH
cien ToBa Ha p. Mckwp (Bojilova 2019, 2023).

Bomocboprara obmact Ha p. SIHTpa W HEHHWUTE NMPUTONM TPAHWYW Ha 3amaj C
ropeureTo Ha p. OchM, Ha U3TOK C ToBa Ha p. Pycencku Jlom n Ha p. Kamuus, Ha ceBep
¢ p. AyHas, a Ha ror csc Crapa miaHnHa. bankaHbT ce SBABa BOAOEIN ¢ MopednsaTa Ha
pekure Mapurnia u TyHmxa. B Te3n rpannnm BogocOOpHATA IDIONI BB3/M3a Ha 7 862
km?. Peka SIaTpa nMa TpuaeceT MpUTOKa ¢ AbDKUHA Hax 10 km.

BacuneBa (2016) maBa olleHKa Ha TPOCTPAHCTBEHOTO pasMpeleiCHHEe Ha
JeHCTBUTETHATA €BaIllOTpaHCIIHpaIus 3a BojocOopa Ha p. Jlepemka (Crapa peka),
€JIMH OT OCHOBHUTE MPUTOIM Ha p. SIHTpa, ¢ npuoxeHue Ha mojenute Ha Turc u Turc-
Pike. OpsixoBa u ap. (2023) xapakrepusnupar MOA3eMHUS MPUTOK M ITOA3EMHUTE BOIH
BBB BojocOOpa Ha p. SIHTpa KaTo MpaBAT OMHUT 3a pa3wieHsSBaHE Ha PEYHHUS OTTOK B
Oaceiina.

Wudopmarus 3a OTTOUHUS peXUM JjaBa MPOIIEHTHOTO pasIpe/ieieHre Ha Ce30HHUS
OTTOK ¥ OTHOIICHHETO MEXIy 3UMHHUS H MPOJIETHUS OTTOK orpenenenu ot [laHaiioTos
(1972). Xpucrosa (2004 u 2011) goka3Ba yMepeHO-KOHTUHEHTATHHS THI PEKUM HA
peunus oTTok B mopeuneto. Criopen Ilanatioto (1967) mopeune SIHTpa ce BKIIOYBA B
Hentpanen CeBepoOBaTrapcku paitoH U paiioH Ha pekuTe oT JIyIoTopreTo Mo 4ecToraTa
Ha TOMITHUTE MaKCUMAITHU BOJIHU KOJTMIECTBA.
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OO0eKT Ha HAaCTOAIIOTO M3CIICABaHE ca MO-KPYITHATE S30BUPH BHB BogocOopa. Haii-
3HAYUM OT TAX € 513. ~Asnekcanabp CtamOomuiickn”. [1o-Mamkn kaTto 00eM ¥ 3HAYUMOCT
ca s3oBUpHTE: ,,Xpructo CMUpHEHCKH, ,,SlcTpeOnHO, ,,fIOBKOBuH“ u Jp. S3oBupute
ca 00ocobeHn kato camoctosTeaHu BogHu Tenma (BG1YN400L---- mpemocTaBeHH OT
MOCB). B 3aBHCHMOCT OT TSIXHOTO MECTOIIOJIOKEHUE B pEUHATA CHCTEMa T€ MOTaT Ja
“Mar coOCTBEH MPUTOK; J1a ca C AOMBJIHUTEIHA IPUTOYHOCT WIIH J]a IMa MPEXBHPIITHE
Ha BOJIM OT ChCEIHM Mopeuns. 3a p. SIHTpa KaTo mopeyne, ca MPUCHITN KOMITIEKCHOCT,
HEPaBHOMEPHO pa3mpezesieHHe M0 BpeMe U MCTO, TOOPO BOJOCTOITIAHCKO YCBOSIBAaHE U
XUAPOTEXHUUECKO M3rpakaane (Slauea u Hsromos, 2003).

Penedpr B TOPHOTO TeueHHWEe Ha TOPEYMETO € TUIAHWHCKH M W300WMIICTBA OT
BHCOKOIUTAHMHCKH PHUI0BE M BHPXOBe. B cpemHaTa 4acT WMa MHOXKECTBO XBIMHCTH
BB3BUIIEHNUS, a JOJIHOTO TeYeHHe, KoeTo mpecuda JlyHaBckara paBHHHA, Cce
XapakTepu3npa C IIaBHO 3a00J€HH XBJIMOBE, KOMTO Kpai p. JlyHaB mpemuHaBar B
HUCKH TepacH.

BbrpenrHo rogunmHOTO pasnpeneneHrne Ha OTTOKa B MTOPEYHETO € OOYCIOBEHO OT
CE30HHHTE M3MEHEHHWs Ha OTTOKOOOpasyBamuTe (pakTopw, XapaKTepHH 32 yMEpeHO-
KOHTHHCHTAJTHUS KIUMAaTHYCH palioH, B KOWTO Tomana BogocOOpHHs OaceliH Ha p.
SAntpa. TUMAYHOTO 32 TO3U TUI KIMMAT € YCTOWYNBA CHE)KHA ITOKPHUBKA B INTAHMHCKHUTE
YacTH Tpe3 3MMHHATE MECEIIN M BaJIe)XKH TIPe3 MPOJIeTTa, HA4aJlOTO Ha JIITOTO U OTYACTH
mpe3 eceHTa. JIATOTO ce XapakTepusmpa C PSIAKO HaONIONABallM Ce KPAaTKOTpalHU
WHTEH3UBHU BAJIEKH U Tpeo01a1aBaIio n3pa3eHo 3acyliaBane i MAaKCHMATHA TOTUIITHA
TeMIepaTypH.

MonutopunroBara Mpesxka Ha HUMX BBB BomocOopa Ha p. SIHTpa KbM MOMEHTA,
HabposiBa 13 6post xuapomerpuanu cranuy (XMC). Tpu oT cTaHIIKTE ca 10 TIaBHATa
peka (Ne23650 p. SAntpa pu rp. 'abpoBo, Ne23700 p. SIaTpa mpu rp. Benmuko TrpHOBO
u Ne23850 p. SIatpa mipu ¢. Kapanmm), a octananuTe ca mo mpurorurte. Ha Tpu cTanmmm
“Ma MOHTUpaHU JuMHUTpadu — HoMepa 23700, 23850 u 23400 p. JxymoHuna npu
c. Jbkymonuna. [lo oTHOmEHWe Ha TUTOIIKTE, CTAHIMUTE 00XBAIAT eI BOI0COOp,
KaTo I'bCTOTAaTa UM B TOPHATa W CpeaHa 4acT Ha BoaocOOpa € IMo-rojisiMa OT Ta3H B
JOJTHATa paBHUHHA YacCT.

[Ipu ompenensHeTo Ha PETHOHATHHUTE PETPECHOHHH 3aBUCHMOCTH € paboOTeHO C
n30paH pedepeHTeH rmepuon Ha HaOmoaerne 1981-2019 r. M3mom3BaHu ca pemoBe
ChC CPEIHO MHOTOTOJWIIHMA BOJHU KOJIMYECTBA, KAKTO W TaKMBAa C MHUHHMAaITHU
CPeIHOMECEYH! BOJIHU KOJIMYECTBA 32 BCHUKH XUIPOMETPUYHH CTAHIINN B TIOPEUHUETO.
dopmupaHuTe BapuallMOHHU peaoBe ca ¢ 39 enemenTa. OnpenieieHd ca CTOMHOCTUTE
Ha MHUHHMAaJHHUTE CPETHOMECEYHH BOJHHW KonmmdectBa mpu 95 % obe3medeHocCT.
W3non3Ban € METOBT Ha XUAPOIOKKO pErHOHAIN3UpaHe. METOAbT € CTaTUCTUYECKH
C TIpUIIaraHe Ha perpecroHeH aHanm3. C HEroBa MOMOII C€ OMPEAENSAT PerHOHAITHU
perpecuonHu ypaBHeHUs. OCBEH MeTo/la Ha PErHOHAJM3AIlMs, MTOPaau CreruduKara
Ha OTTOKa Ca M3IIOJI3BAaHW METO/Ia Ha aHAIOTHTA U TpaHC(ep Ha MOJyJIa Ha OTTOKA OT
CTaHIIUS.



Enena boxniosa

Kapra ¢ obocobenure peroHu 3a CpeAHO MHOIOTOAWIIHM BOJHHM KOJIMYECTBA
e mpencraBeHa Ha @Purypa 1. OOocoOeHHWTE 4YETHpW pETHOHH B Topeune SHTpa
ca mpencraBeHu B Tabmuma 1. IlomydeHnTe perpecHOHHM ypaBHEHHUS WMaT BHCOK
rxoedunreHt Ha kopenanus (ot 0,984 1o 0,998).

[ ] Region1
7] Region 2
[ | Region3
[ ] Region4

p. Becenuna

@ur. 1. O60ocobeHN PErnoHU B IOPEUHETO HA p. SIHTpa 3a CpPeTHO MHOTOTOIUIITHUTE BOJAHU
KOJINYECTBa
Fig.1. Regions in Yantra watershed for annual average discharges

Tabauna 1. O6ocobenn pernonu B nopedne SIHTpa 3a CpeHO MHOTOTOMIITHY BOTHH KOJIMYECTBA
(mepnox 1981-2019 1)

Table 1. Regions in Yantra watershed for annual average discharges (reference period 1981-
2019)

Pernonn Bomocbop

Perwuon 1 Bucokonnanuncku nputonu u p. SHTpa 10 BauBaHeTo Ha p. Pocuna
Pernon 2 CpenHo TedeHue — JICBH U AECHHU MPUTOIH

Peruon 3 PaBHuHHM mpuTOLN

Peruon 4 lNonsama peka

Kapra ¢ oOocobenure perrmoHun B mopeune SHTpa 3a OLCHEHHM MHHUMAIHH
CPeIHO MECEYHHM BOAHHU KoimyecTBa mpu 95% o0e3nedeHoCT € MpeAcTaBeHa Ha
@urypa 2. [lonyueHnte perunoHaaIHu perpecuonnu ypasaenus (Ta0Onumna 2) uMaT BUCOK
Koe(DHIIMEeHT Ha Kopeauus KaTo U3KII0YeHHEe [IPaBy caMo KpuBara 3a p. Buauma.
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Pocunua-ApaHoBcka-Benuua-MkynioHvua
[] p- Buauma

[ p- AinTpa
[ p. Pocuua ot CernueBo

p. Nedemxa u Nronsama pexa
[ Enuiicka peka

®@ur. 2. O60co0cHA pEerHoHM B Iopeure SIHTpa 3a OLICHCHH MIHUMAJIHU CPETHO MECCUHU
BOJTHH KOJIMUYECTBA IpH 95% 00e3medeHoCT
Fig. 2. Regions in Yantra watershed for minimum monthly discharges with 95 per cent
probability

Tabauna 2. O6ocobeHn perroHn B mopeune SIHTpa 3a MUHUMAIHHA CPEIHO MECEUHH BOJHH
KommuecTBa mpu 95% obesnedenoct (mepuox 1981-2019 1)

Table 2. Regions in Yantra watershed for minimum monthly discharges with 95 per cent
probability (reference period 1981-2019)

Pernon Bomocbop

Perwuon 1 p. Pocuna (ropro teuenue)-/Ipsnoscka-bennna-/xymonuna
Peruon 2 Pexa Buguma

Peruon 3 Peka SnTpa

Peruon 4 Peka Pocuria ot rp. CeBnueBo 10 BiIMBaHETO B SIHTpa
Peruon 5 Pexute Jlepemka u ['omsima pekxa

Peruon 6 Pexa Enniicka

B Tabnuua 3 e nomecrena nHpopmarus 3a si3oBupute ot [Ipunoxenune 1 B 3akoHa
3a BOJUTE, 3a KOMTO Ca ONpPEAEICHH CTOHHOCTUTE 3a CPEJHO MHOTOTOJMIIHO BOJHO
KOJINYECTBO U MUMHUMAJTHO CPEIHO MECEYHO BOJIHO KOJIMUECTBO IPpH 95% 00e31meueHoCT.
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Tabauna 3. S30Bupu B mopeunero Ha p. SHTpa ButoueHn B [Ipuinokenne Ne 1
Table 3. Dams in Yantra watershed according to Appendix 1

Howmep

[Mpunoxenne Ne 1

110
S130Bup ume

Peka

1

3. ,,Anekcanasp CtamOonmuiicku™

p. Pocuua

20 13. ,, MloBKOBIM p. Becenuna
47 s13. ,,Xpructo CMUpHEHCKH p- [anuuapka
52 s13. ,,SlcTpeOuHO lNonsima peka

2.1. Pexa Pocuua

B nopeunero Ha p. Pocuma ca Hail-roleMuTe HapymeHus Ha ecTtecTBeHus OTTOK (Ctp.
I'epacumos, 1977). o crannmsra uHa p. Pocumna npu rp. CeBnueBo HapyIIeHUATa ca
MPEIMMHO OT MUKPOSI30BHPH 1O Nepru()epHUTE MPUTOIH, BOJOXBAMIAHHS W TTOMIICHU
CTaHITMU 3a MECTHO HamosBaHe Ha peunara monnHa. Ciex cranmms XMC Ne23500
10 IBDKMHA HAa pekarta cieasa s3. ,,Al. CtamOommiicku® (ChC 3acTpoeH 00eM OT
222 x 10°m?). Toii ¢ Haii-3HAYMM BOJOCTOMAHCKKH O0OEKT B mopeuneTo. Ha durypa 3
¢ mpejacraBeHa rpaduuHo BomocOopHaTa oOjact Ha 3. ,, A CramOonuicku®,

Npe/IHa3HAYCH € 32 HAMOsIBAHE M EHEPro100uB.

Pexa Pocwuna e ¢ gpmmkuna 164 km u uma Bogoc6opra o ot 2 265 km?. SI30Bup
»Asekcanapp CTaMOOMMIICKH € U3rpaJieH B CPEAHOTO TEUYCHUE Ha pekara. B uarmrara

®@ur. 3. SzoBup “Anexcanapp Crambommiickn” — p. Pocura
Fig. 3. Aleksander Stamboliiski dam — Rositsa river
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Ha S30BUpA JONBJIHUTEIHA NPUTOYHOCT ce mosyuyaBa oT p. Kpamen (s13. Kpanen) c
Bonocoopra ront (140.06 km2) u p. Merep (3. ,,Kpamonma®) (89.089 km?2). SA3oBup
»Al. CramOomnmiicku‘ e 3aBuper 1952 1. PeunusaT ortok HaOmronaBan npu c. Bomoneit
(XMC Ne 23550) e cunmHO HapymieH. [Ipu xuppomerpuyHara cranius B ¢. Bomoneit
cien; 1956 1. ce MepsT U3MyCHATHTE BOIH OT SI30BUPA.

CpenHO MHOTOTOJMIIHOTO BOJHO KOJMYECTBO KbM CTE€Hara Ha  f3. ,,AlL
Cram0onmuiicku™ € U34HCIIeHO o KpuBaTta Ha Pecuon 2: CpeHO TeUeHHE — JIEBH U IECHU
npurorw (durypa 1 u Tabmuma 1). MEUHIMATHOTO CPETHO MECEYHO BOIHO KOJIMYECTBO
npu 95% obesneueHocT KbM creHara Ha 3. An. CTtamMOOIMICKU € WM3YMCIEHO IO
KkpuBara Ha Pezuon 4: Pexa Pocuma ot rp. CeBnneBo 1o BimBaHeTo B p. SIHTpa (Durypa 2
u Tabmnwma 2).

2.2. Peka Jledemxa

Haii-ronemu HapyuTeny Ha €CTECTBEHHS OTTOK Ca FOJIEMHUTE SI30BUPH — ,,SlcTpeOnHO™
(62,8 x 10°m?) Ha p. Tomsama 1o c. Scrpebuno u ,,Moskosiu® (Enena) Ha p. Becennna
no rp. Enena (I'epacumoB 1977). B nomHara 4acT Ha TpUTE MOPEUHsI IMa U3TPAICHU
MHOI'O MUKPOA30BUPH M BOJOXBalllaHUA 3a MECTHHU HAIlOABAHUA, TaKa Y€ IMPU TPUTC
xunpoMerpuyHu ctaHiuu (Ne23150 Tlomsama pexa mpu  c. Crpaxkuna; Ne23100
p. Jlepemxa npu ¢. CnuBoBuiia u Ne23400 p. Jxymtonuna npu c. JKyaroHUIA) ce
n3MepBa HapyuieH oTTok (Durypu 4 u 5).

®ur. 4. 5I3. Voskosi - p- Becenuna
Fig. 4. Dam Yovkovtsi — Veselina river

A3. ,MoBKoBUHU* € U3rpajicH B CpeTHOTO TeueHHe Ha p. Becennna. Bomocbopnara
IO KbM $I30BUpHATa cTeHa € mpubiusurenHo 217.29 km?. Cpeana BHCOYMHA Ha
BoflocOOpHaTa o6macT Ha p. Becenuna 1o paiioHa Ha s130Bupa e npudnusutentHo 630 m.
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Peka Becenuna, p. 3marapumnika u p. beOpoBcka ce obenunsiBar B p. Jxymronuma (ooma
nbokuHa 85 km u o 892 km?).

CpeiHO MHOTOTOJMIIHOTO BOAHO KOJNMYECTBO KbM CTEHATA HA 3. VIOBKOBIH
€ M3YMCIIeHO Mo KpuBaTa Ha Pecuon 2: CpeaHO T€UEHHE — JIEBU U JECHU IPUTOIH.
MUHNMAITHOTO CPEAHO MECEYHO BOJHO KOMUYecTBO mpH 95% o0e3nedeHocT KbM
cTeHaTa Ha si3. VIOBKOBIIM € M34YMCICHO 110 KpuBaTa Ha Pecuon 1: p. Pocuma (ropHO
teyeHne-J|psHoscka-benmma-xymonnna). Ha @urypa 4 e mpencraBena rpaduaHo
BOIOCOOpHATA 00IaCT Ha 513. IOBKOBIIHL.

3. ,AcTpeduno®. S30BUPHT € U3rpajieH B rOpHOTO TeueHue Ha ['omsiMa peka
(p. buroxnepe). Hax Hero e pasmonoxen s3. ,,OMyprar. BogocOopHara 1urom KbM
SI30BHPHATA CTEHA ¢ Mpuom3uTenno 225.55 km?. Ha @urypa S rpadudno e mpeacraBeHa
BogocOopHAaTa 06JacT Ha sI3. ,,JlcTpeOnHO .

@ur. 5. 3. Sctpedbuno — ['onsima peka
Fig. 5. Yastrebino Dam

CpeaHo MHOTOTOJIMIIHOTO BOJHO KOJMYECTBO KbM CTEHaTa Ha s3. SlcTtpebuHo e
M34YUCIIEHO N0 KpuBaTa Ha Pecuon 4: T'onsma peka, a MUHIMAIHOTO CPEAHO MECEUHO
BOJIHO KOJIN4ECTBO IpHu 95% 00e31eueHoCT KbM CTeHaTa Ha s13. SIcTpeOMHO € U34UHCIICHO
o kpusara Ha Pezuon 5: Pexure Jledemxa u ['onsima peka.

2.3. Pexa SIHTpa - rJ1aBHO TeYyeHHe

Haii-3HaunM HapymmTeNl Ha €CTECTBEHHS OTTOK 1o p. SHTpa mo rp. ['abpoBo ¢ 3.
»XpucTo CMUPHEHCKH *, KOWTO € MpeHa3HaueH 3a BOJAOCHAO sIBaHE Ha rpaaa. SI30Bup
»Xp. CMUPHEHCKHU* € M3TpajicH 1o TTopedreTo Ha p. [laHndapka B TOpHOTO TEUCHHUE HA
p. SIuTpa. BomocOopHara IuIom| ¢hbM CTEHATa Ha sI30BHpPa € MPHOIU3UTETHO 53.46 km?,



Oyenka Ha XUOpoLodHCKUMe Xapakmepucmuky Ha A308upume 6 nopedue Anmpa

CpenqHo MHOTOTOAMIIHOTO BOJHO KOJMYECTBO KbM CTE€HaTa Ha s3. ,,Xp.
CMUpHEHCKH ‘e M3YHCICHO MO0 KpuBaTa Ha Pecuon [: BUCOKOITUTAaHWHCKH TMPUTOIN
u p. SlaTpa no BnmmBaHeTo Ha p. Pocuma. 3a cnpaBka Bux @urypa 1 m Tabmmma 1.
MUHHUMaJIHOTO CPEIHO MECEYHO BOJHO KOJHMUYECTBO NpH 95% o00e3medeHocT KbM
CTeHara Ha #3. ,,Xpructo CMHUPHEHCKH'® € M3YHCICHO 10 KpuBara Ha Pecuon 3: Pexa
SAntpa (Bux Ourypa 2 u Tabmuna 2). I'paduano BomocOopHaTa 00IacT Ha SI30BHpa €
npencraBeHa Ha durypa 6.

®@ur. 6. 53. Xpucro Cmupnencku p. [lannuapka (p. SAuTpa)
Fig. 6. Dam Hristo Smirnenski (Yantra river)

3. 3AK/IIOYEHHUE

[IpunoxxeH € permoHanM3allMOHEH IOAXOJ KaTo ca W3MOJI3BaHU PETUCTPUPAHU
HaOIIoneHUsT B XUAPOMETPUYHHUTE CTAaHIMM OT MOHMTOpPHHIOBaTa HabJromaTenHa
mpexxa Ha HUMX. U3BbpuieHn ca XHAPOJOKKH aHAIM3M M OOOOLICHUS KaTo €
HarpaBeHa peruoHaTU3aIMs 3a OLCHKA Ha IPUTOKA OT COOCTBEH BOAOCOOP HA YETUPUTE
M0-3HAYUMH $130BHpa OT BojpocOopa Ha p. SHTpa: ,,An. CramMOonmniick, ,,ﬁOBKOBuH“,
»Jlcrpebuno® u ,,.Xp. CmupHeHckn" cbobpasHo [Ipunoxenue | kbM 3aKoHa 3a BOIUTE.

OmnpeneneHuTe BOJHM KOJIMYECTBA OTPa3sBaT peasHo (HOpPMHUpaHHS OTTOK KbM
CBHOTBETHHUTE CTBOPOBE IPH HAJIMYHNE HA PA3IUYHU BUIOBE AHTPOIIOTEHHU BB3ACHUCTBHS,
OTpa3eHH IMPU M3MEPBAHUATA B CBHUIECTBYBAIIUTE XUAPOMETPUYHH CTAHILUH.
[lonmy4yenuTe pe3ynTatd CHOTBETCTBAT HA CBHCTOSIHUETO HA OTTOKO(GOPMHUPALIHS
KoMIUIeKC 3a pedepentHus nepuon 1981-2019 r.

BJIATOJAPHOCTH

Toma H3CJICABAaHC €© OCBHUICCTBCHO B PAMKHUTC Ha IMPOCKT ,,OI_ICHKa Ha XHUAPOJIOKKUTE
XapaKTCPUCTUKHU OT cOoOCTBEH BOI[0C60p Ha sI30BUPUTEC OT HpI/IJ'IO)KeHI/IC 1 xpM 3akoHa
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Enena boxxunosa

3a BOJIUTE - CPETHOMHOTOTOIMIITHO BOAHO KOJMYECTBO W NPW HANIW4HME HA JaHHU Ha
MUHUMAITHO CPEIHO MECEYHO BOJHO KOJMYECTBO ¢ obe3medeHocT 95%", punancupan
or MOCB o ui. 171 ot 3B.
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