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BuBeageHune

MNMpeameT Ha HacToswarta paspaboTka ca XUAPONOXKKM MNPOYYBaHWA W XMOPABNUYHU WU3YUCTIEHWS,
CBbp3aHM CbC 3aycTBaHeTO Ha oTnagHu Boau oT KomnpecopHa crtaHuma ,Hosa [poBagua” B
flaTeneHcka peka, nsiB NpUTOK Ha p. NpoBoauicka. NyHKTa ce Hamnpa Ha 4 Km 1ronsTo4Ho ot ¢. BeTpuHo.

Peka AsteneHcka e ¢ kog Ha BogHoTo Tano BG2PR500R004.

B agMuHucTpaTnBHO OTHOLWEHNE e KbM BacenHoBa [dupekuns ,YepHoMOpCcKn parioH®.
PaspaboTkaTa cbabpxa crnegHuTe OCHOBHU pasfenu:

1. X1aponoxku npoyysaHus

OcHoBHa 3ajaya Ha HacTosILUTE XUOPOJIOXKKM MNPOyYBaHWA € onpedernsHe Ha CcpedHust OTTOK,
pasnpefeneHneTo Ha OTTOKa MO Meceuu M OnpefensHeTo Ha MakCUManHusi OTTOK. 3a HyxauTe Ha
pa3paboTkaTta e onpeaerneH U MMHMManHO JOMYCTUMMSI OTTOK Ha pekaTta B pasrnexgaHus MyHKT.

B paspabotkaTta ca nonssanu gaHHu ot XMC /xngpomeTtpuynn ctaHumn/, OC /obXaoMepHU cTaHuum/ n
MC /meTeoponornyHn crtaHuuwu/ OT onopHata Mpexa Ha P. bbnrapusi. KnumatudHute enemeHTU, KOUTO
oKasBaT BNusHME 3a hopMMpaHe Ha NOBbLPXHOCTHUTE BOAW, ca onpenerieHn no 4aHHU OT METEOPOSIOTMYHUTE
cTaHUuMn B pasrnexgaHnte panoHu. Becuukm Te3m gaHHM ca 0606LWeHn B XuaposriorMyHn U MeTeoposiormyHu
roguwHunum Ha HUMX /HaumoHaneH WHCTUTYT no meteopornorvs v xugponorus/ kbm BAH /Bbnrapcka
akageMus Ha HaykuTe/. 3a HacToswaTta pa3paboTka ca Non3BaHu NyGNUKyBaHW AaHHKW, KaKTO U NpeaoCcTaBeHn
ot HUMX paHHuTe 3a gencteawm B parioHa XMC v [1C go 2011r.

3a onpegensiHe Ha opoxuaporpadCckMTe eNemMeHTn ca Non3BaHu OCHOBHO Tonorpadpcku kapTy B Malyab
1:25 000 n B oTgenHu cnyydam 1:5 000 1 1:50 000.

2. Xnapasnu4yHun n3yncneHus

B TO31 pasgen ca HanpaBeHW XMOPaBMMYHM U3YUCTIEHUs 3a onpeaensiHe Ha AbNOOYNHUTE, CbOTBETHO
BOOHUTE HMBA M CKOPOCTUTE Ha BOAHOTO TEYEHWE B pekaTa B MyHKTa Ha 3ayCTBaHETO Ha OTnagHUTe BOAM.
ToBa craBa Ha 6asa pesyntaTuTe OT XMOPOSIOXKKUTE MPOy4YBaHUS U reoges3vyeckute usmepsaHus. 3a
HanpeyHust npochun Ha pekata B MyHKTA Ha NpPecuyaHeTo W C rasonpoBofa ca NpeAcTaBeHWn B rpaduyeH u
TabnuyeH BMA XapakTepHUTE XWAPaBMUYHW NapaMeTpu M reoMeTpuydHW pasmepu. Te3an BOOHW CTOEXM Lie
onpefensT MsCTOTO Ha 3aycTBaHe Ha oTnagHuTe Boau. [pu opasmepsiBaHeTO e oTyeTeH M Aebuta Ha
oTnajgHWTEe BOAU, NMOCTHLMBALL OT KOMNPECOPHATA CTaHLMS.
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Pasmmpenne Ha razonpeHocHata nHdpacTpykrypa Ha "Bynraprpancras” EAJ] napaneinHo Ha ceBepHHUs (MAarkCTpalieH) ra3omnpoBoj 10 Obarapo-cppbckaTa rpaHuia

1. XuAponoXxku npoy4yBaHusA

1.1 Pa3nonoxeHune

OtnagHute Bogn ot KC ,Hoa lNpoBagusa” 3ayctBaT B p. A3TeneHcka Ha 4 Km HOroM3TO4HO OT C.
BeTpuHo.

OT rnegHa Touka Ha huankoreorpadpckoTo paroHMpaHe BogocbopHaTa obnacT Ha pekaTa € 4acT oT
[yHaBckaTa paBHUHHO-XbNMKUCTa 06nacT, Ha rpaHuuaTa Ha nogobnactute Mpumopcko [yHaBcKOpaBHUHHATA
n Jlygoropcko-flobpymkaHckara [7].

Ha rpadumka 1.1 e nokazaHO MECTOMONOXEHNETO Ha Pa3rnexaaHoTo 3ayCTBaHe.

Ipacuka 1.1

Penyonuka Bnrapus

TNereHpa

® TyHKT

1.2 Opoxugporpadcka xapakrepucTmka

Peka fsTeneHcka BOoAM HayanoTo CM OT HOFOM3TOYHWUTE CKINOHOBE Ha Jlygoropckoto nnaTto,
CeBepomM3TOYHO OT c. BeTpuHo. Tede nocnepgoBatenHo Ha tor u toro3anag. Bnvea ce otnsaso B p.lpoBagunincka
Hag rpapg [NpoBagusa. HagnbXHusi HaknoH Ha pekata e manbk. PeyHaTa mMpexa e cnabo paseuta. BbB
BogocbopHaTa obnact ca ocHoBHO obpaboTtBaemu 3emu. NMouBuTe ca vepHo3emu. Ha pekaTa e uarpageH
Manbk Bogoem. B nepnoga Ha manoBoane pekaTa 4ecTo NpechbxBa.
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Pasmipenne Ha ra3onpeHocHaTta HHppacTpykTypa Ha "bynraprpancras” EAJ] mapanenHo Ha ceBepHUs (MaricTpaieH) ra3ompoBoj 10 Obirapo-cpbOckaTa rpaHULa

Tabnuua 1.1: XugporpacdHa xapakTepucTvMKa Ha pekaTta U BogocbopHaTta obnacT Ao TouykaTa Ha
3aycTBaHeTo

Mnow, Ha | Cp. HaaM. | AbmxkuHa [Cp. HAKMIOH

Peka BOAOCO. |BMCOYMHA | Ha pekaTa | Ha pekaTa
F Hep L J
- km? m km m/km
slsTenencka peka 21.6 | 201.0 5.22 11.2
- 3aycTBaHe
1.3 KnumaTtnyHa xapakrepucTmuka

Llenta Ha HacTosiLaTa YacT e Aa Aaae oblia npeacrasa 3a knMmatuuHuTe ocobeHocTUTe B palioHa Ha
3aycTBaHeTo 1 BogocbopHaTa obnact Ha pekara.

B knMmatnyHO oTHoweHue Bogocbopa MpuHagnexm KbM NPexogHOKOHTWHeHTanHaTa obnacTt, panoH
[o6pymxaHcko nnaTo.

MpexogHOKOHTUHEHTanHaTa o6nact ce XxapakTepuanpa C MNO-Meka 3uMmMa B CpaBHEHVWEe C
yMepeKoHTUHeHTanHaTta knuMatuyHa obnact. MoguwHaTa amnnutyaa Ha TemnepaTtyparta Ha Bb3ayxa e no-
Manka. BbTpeluHoroauLHMA X04 Ha BanexuTe e ¢ ABa MakCMMyMa, MbpBUYEH M BTOPUYEH /oy U HoeMBpu/ U
ABa MUHUMYMa /aBrycT un ceBpyapu/. CHexHaTa NoKpMBKa B PaBHUHHWUTE parioHN € HeyCToMYMBa.

3a n3sicHABaHe Ha OCHOBHUTE KNUMATUYHWN efleMeHTU B npoy4yBaHUTE nopeyna ca non3saHun JaHHUTE OT
HabnogeHusaTa B METEOopPOSIOrMYHUTE U OAbXAOMEPHUTE CTaHLUMU, KOUTO Ce HamupaT B TO3M PanoH.

1.3.1 TemnepaTtypa Ha Bb3gyxa

TeMHepaTypaTa Ha Bb3dyxXa OKa3Ba BIIMAHME BbpXYy pa3Mepa U pasnpeneneHmneTto Ha OTTOKa npeau
BCMYKO 4Ype3 n3napeHmneTo, Kakto oT cBobogHaTa BogHa NOBBPXHOCT, Taka U OT no4earta.

CpepgHata sHyapcka TemnepaTtypa B b6aceiiHa Ha p. lNMpoBagwuiicka ce nsameHs ot +2 °C B 6nmsoct go
mMopckusi 6psr go —1, —2 °C B ropHaTa, BbTPELUHOKOHTMHEHTaNHa 4acTt Ha Bogocbopa. CpepgHaTa toncka
TemnepaTypa ce usmeHsi ot 22-23 °C B gonHara yact Ha Bogocbopa go 20-22 °C B ropHarta.

B tabnuua 1.2 u 1.3 ca pageHu xapaktepHu Temnepatypu 3a MC pasnonoxeHu B pasrnexaaHus panoH.

Tabnuua 1.2: CpegHo mMecevyHa ¥ rogullHa Temnepartypa Ha Bb3ayxa B °C

Mecel CpefaHo MeceyHa TeMnepaTypa C;;gﬁ.na
MC I Il 1] v \ \ Vil | VI IX X X X remn.

CyBopoBo -08(1.0]43]10.1(152]188|214| 212172121 71| 2.0] 10.8
Llapes 6pog | -1.1]1 0.8 [ 42| 104155192 215|214 | 174|121 70| 1.7 | 10.8
Narpes -21(-02]32] 93 [14.6]18.2| 20.2| 19.8 154|105 6.2 | 1.2 9.7
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Pasmipenne Ha ra3onpeHocHaTta HHppacTpykTypa Ha "bynraprpancras” EAJ] mapanenHo Ha ceBepHUs (MaricTpaieH) ra3ompoBoj 10 Obirapo-cpbOckaTa rpaHULa

Tabnuua 1.3: CpegHa pgata Ha TpalHO 3aAbpXaHe Ha TemnepartypaTta Hag +5 °C u abcontoTHa
MWHMManHa u MakcumanHa Temnepartypa B °C

CpeaHa parta Ha TparHo
3aAbpXkaHe Ha TemnepaTypaTta Abcontotha nsmepera
MeceL . Temnepatepa B °C
MC Hag +5 °C

Havano Kpan MWHUManHa | MakcumarHa

CyBopoBo 18.111 7.X -25.3 39.5

Llapes 6poa 19.111 26.XI -27.4 40.9

Warpes 2411 22.XI -28.8 40.2

1.3.2 Batb

Mpeobnagaeawim 3a pailoHa ca ceBepo3anagHuTe 1 3anagHute BeTpoe. CpegHorogmwHaTa CTOMHOCT
Ha ckopocTTa Ha BATbpa 2.0 — 3.5 m/s, kaTo Han-HNCKa e nNpes NAToTO, a Han-B1coka sHyapu-espyapu. Hain-
pPAAKO ca criyyauTe Ha orosanagHuTe BETPOBE.

Ta6bnuua 1.4: CpegHoroguviiHa po3a Ha BeTpoBeTe 3a palioHa

o
YecrtoTa (% © Q
CTaHums (%) = g © ) é E‘
[0) aQ £l s
Mocoka |\ INe| E |sE| s [sw|w |nw| ™0 |8g7 538
Bpeme 5}
CyBopoBo |23.7 212 83 |151]| 76 | 39 | 7.6 | 125 | 33.6 2.7 13.9

1.3.3 CHexHa NoKpuBKa

CHexHaTa MoKpMBKa MMa ronsiMo 3HayeHue kaTo KnumatudeH daktop. 3anacbT Brara B CHexHarta
MOKPUBKA, XapaKTepbT Ha HATPynBaHETO W Mpe3 3uMaTa U BpeMeTpaeHeTO Ha TOMeHeTo W onpefensTt B
3HayuTenHa CTeneH Ce30HHUS OTTOK, a CNeadoBaTeNiHO pexuma Ha pekuTe. HeegHaksaTa cTabunHocT npes
pasnuyHMTe Meceun ce obycrnaBs OT pasnuuusTa B TemrepaTypHuTe ycroBusi. Hai-bnaronpuaTtHu ca

yCNnoBUsiTa B NMAHWHCKUTE paiioHU, NoOpaamn KOeTo U HelHaTa TPaMHOCT MO FOAMHM € NO-MOCTOSIHHA.

3a pasrnexgaHnsi paloH cHeroBanexa npegcrtaensea okono 10-12% oT roguwHust Banex. B Ham-
JonHata 4acT oT bacenHa Ha p. NpoBagwuiicka CHEXHOTO nogxpaHBaHe npegctaensiea 10-12% o1 obwus
OTTOK Ha peknTe, a B cpeaHaTta 1 ropHa vacT - Ao 18%.

Ta6nuua 1.5: MakcumanHa n cpegHa BUCOUYMHA HA CHeXHaTa NoKpuBKa

XI XII I II III

Meceu

MC MakC| Cp |MakC| Cp |[MaKC| Cp |MaKC| Cp |MaKcC

mm | mm | mm | mm [ mm | mm | mm | mm [ mm
Mposagus 55 16 | 140 20 | 100 | 16 60 6 75
HoBwn nazap 35 11 52 14 | 68 12 68 5 48

XbpcoBo 45 20 57 17 | 78 | 26 | 144 | 7 45
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Ta6bnuua 1.6: CpegHa AaTta Ha nNosiBABaHe U M34e3BaHe HA YCTOMYMBA CHeXHa MOKPUBKa M
cpefHa NpoAbIIKUTENTHOCT Ha 3aAbpKaHe

[daTa Ha CpegHa
[aTa Ha nsuyesBaHe
obpasyBaHe Ha N NPpOAB/IHKUTENHOCT
MC < Ha yCcTonuuBa
yCTOMUYMBA CHEXHA Ha CHeXHa
CHeXHa noKpuBKa
NnOKpuBKa NnoKpuBKa
- - - OHN
CyBopoBO 10.1 6.111 81
HoBu nasap 20.XII 6.111 72
XbpCcoBo 1.XII 28.11 113
1.3.4 Banexwu

Bbpxy pexvma u obema Ha OTTOKa Ha pekuTe HalW-ToNnsiMoO BMUsiHWE oOka3BaT BanexuTe. Te ca
pasnpefeneHn HepaBHOMEPHO, KaKTO B MHOFOrorofuvlieH paspes3, Taka W BbTpe B OTAENHUTE TFOOUHW.
Pa3npeneneHneTo Ha BanexwuTe e TSICHO CBbP3aHO C aTMOCdepHUTe UMpKynauun, KaTo Ha HSKOM MecTa ce
BNsie YyBCTBUTEMHO U OT opoxuaporpacdckute ocobeHoCTH.

Han-ronemute rogvwHu BanexHn cymu B cTpaHata /1700-2200 mm/ ca oTyeTeHM BbLB
BMCOKOMMaHUHCKUTE cTaHumu. Han-mankm BanexHun cymmn /150-200 mm/ npe3 oTgenHuW roguvHU ca
HabniogaBaHu B CeBepoustouyHa bbnrapusi, KboeTo U CPeLHOrOAWLIHWTE Barnexu ca Hal-mMankmte 3a
cTpaHaTta. KaTo npaBuno c yBenuyaBaHe Ha HagMopckaTa BMCOYMHA Ce yBenuvaBa M KOMMYECTBOTO Ha
BanexuTe.

B npexoaHo-KOHTMHeHTanHaTa obnacT BbTPELLUHOrOAMLLHMS X0, Ha BanexuTe ce xapakTepusupa c Asa
MakcMMyma — v 1 HOEMBPU 1 ABa MUHUMYMa — aBrycT U (heBpyapu.

CpegHomMeceyHUTe 1 CPeaHOMHOIOroAULLIHMTE Banexu 3a npeacrasutenHute 3a panoHa [C ca gageHu
B Tabnuua 1.7.

Ta6nuua 1.7: CpegHoMece4HU U CPeaHOMHOroroguLIHN BaneXXHu cymu

Mecey, I IT [IIT | IV | V [ VI |VIT|VIII| IX | X | XI | XII | roa.

ac mmmmpmmjimmimmimm @ mmjimm{mm|imm|immjmm| mm
CysopoBo | 353231148 |66 |66 |59|48 (41| 38|56 |44 | 564
MpoBaana | 41 | 3813144 (60| 64 (46|34 | 32| 38| 51|53 532
I Yndnuk [ 49 [ 46 [ 36 | 47 | 56 | 58 |43 | 36 | 32|47 |62 | 62| 574
HoBn nasap| 36 | 33 | 28 |1 42| 59|67 |52|42(30| 36|47 | 45| 517

Camyun 46 | 37 |1 40| 57|76 |86 | 65|51 (39|42 |56 | 55| 650
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1.4 OTTOYHa XapaKTepuCcTUKa

141 XnaponoxkKa M3y4eHOCT U XMAPOMETPUYHU CTaHLUUU

B pasrnexpaHus MyHKT He ca W3BbpLIBAHM HaOMIOAEHUS Ha XWAPOSOXKKUTE MapameTpu. 3a
onpefensiHeTo Ha OTTOKa LLie ce NoM3BaT faHHUTe oT Han-6nmskata n noaxogswa XMC B panoHa.

Tabnuua 1.8: OcHoBHM xuaporpadHu xapaktepucTukn Ha XMC

’\)IZ\;' 8 Peka u F Hep Lo Jo | Obnk. Ha
HOB/CTap MeCTONnONoX. km2 m km m/km peounuata
42400/30 Kpusa pexa, 188.0 | 317.0 418 | 85 32
Hoswu Masap
42700/386 | P TlPoBaAwica, 245 | 3750 51 | 182 27
c. [1.BonnHukos
a2800/13 | P-Mposanmicka, | 4 00 | 2500 83.0 | 47 58
MpoBagusa

Ha 6asa pesyntatute oT uamepBanuaTa B Tuss XMC e onpegeneH OTToka B pekaTta 1 pasnpegeneHneTo
My MO MeceLm.

Ha rpadmka 1.2 e nokasaHO KakTO MSACTOTO Ha 3ayCTBaHeTo,

Taka W pasMnoOnoXeHWETO Ha
XUOPOMETPUYHUTE U METEOPONOrMYHUTE CTaHLMK B paiioHa.
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Pasmipenne Ha ra3onpeHocHaTta HHppacTpykTypa Ha "bynraprpancras” EAJ] mapanenHo Ha ceBepHUs (MaricTpaieH) ra3ompoBoj 10 Obirapo-cpbOckaTa rpaHULa

1.4.2 OTTOYHa XapakTepUCTUKa 1 pasnpeaeneHue Ha OTToka

Mo oTHOLLIEHNE Ha XMOPOMOXKOTO palioHMpaHe pasrnexaaHata BogocbopHa obnacTt Ha pekaTa nonaga
B 06MacT C YMEpPEHOKOHTMHEHTaNHO KIMMAaTMYHO BRMsiHWE Ha OTToKa C npeobnagaBallo AbXKAOBHO
noaxpaHeaHe. JTomcko-lMpoBaguitckua paioH ce xapakTepusupa ¢ 06UMHO KapCcTOBO NoAxpaHBaHe Ha PeyHUs
OTTOK U M3paBHEHO BbTPELIHOMOAULLHO pasnpeaeneHme.

CHexHoTO nogxpaHBaHe € 18% oT cymapHus OTTOK, a NoA3eMHOTO - 35%. OTTo4HMA kKoeduumeHT e 9%
oT Banexute. MNbnHOBOANETO € dheBpyapu — OHU, a8 MarloBOAMETO 0N — HOEMBPW.

I'Ipe3 nepmnoga Ha manosogue pekarta 4eCTo npecbxsa.

143 HapylwieHue Ha oTTOKa

Ha pekaTa e nsrpageH Manbk Bo4OEM CbC 3aBUpeHa Mol 35 gka.

1.5 CpeneH MHoOroroguileH OoTTOK

CpefHoMHororoauHaTa CTOMHOCT Ha OTTOKA € OCHOBHA HEroBa XapakTepucTuka u Tpsibea a oTroBapsi
Ha crnegHUTE YCIoBuUS:

- CpepHaTa CTOMHOCT TpsibBa fa ce onpefenu Ha 6asa 4ocTaTbyHO ObbI Nepuod Ha HabnwaeHus
N3BbPLUEHN NPU NOCTOSIHHU YCIOBMS;

- CpepgHaTta CTOMHOCT TpsibBa 4a € AOCTaTbYHO YCTOMYMBA M Marko Aa Ce W3MEHsi Mpu BKIOYBaHe
Ha OOMbIHUTENHW YNeHOoBe KbM peaa.

3a onpegensiHe Ha CPeaHOMHOrOroANLWHUTE CTOMHOCTU Ha OTTOKa € non3eaHa 6asoBa MHdopmaums,
nonyyeHa OT HaOMOAEHUSA U M3MEPBAHUS NPU XUOPOMETPUYHUTE CTaAHLUM Ha onopHaTa M BEAOMCTBEHUTE
mpexu [4], [5] v [12].

CpeoHOMHoOroroguwHaTa CTOMHOCT Ha OTTOKa ce Wu3passiBa KaTo CPeAHOMHOrOrOAMLWHO BOAHO
konuyecteo Q B md/s, cpegHoMHororoguiieH obem Ha ottoka W B m3 1 Moayn Ha cpeaHOMHOroroguLLHus
OTTOK [o B I/s/km?2.

M3uncnsiBaHe CTOMHOCTTa Ha roguvLWHWS OTTOK MpU pasnuyHa obeaneyeHoCT cTaBa npun cnegHata
nocnenoBaTesiHOCT.

- MocTposiBa ce eMnupu4Ha Kpuea Ha obesneyeHocCT;

- Wsuucnsear ce ctaTucTMyeckMTe NapaMeTpu Ha n3bpaHusi TeopeTMyeH Moden Ha pasnpenerneHue.
B npakTukarta Han-4ecTo ce npunara kpusa Ha pasnpegenenue MupcoH Il Tun;

- Onpep,enﬂT ce CTOMHOCTUTE Ha XapaKTepHU obeaneyeHocTL.

Mpun Hanuume Ha gaHHM 3a nepuog, no-abnbr oT 30 roguHn 1 gobpe ,3arnageHa” emnupuyHa Kpuea, ce
Jonycka npoy4BaHeTo 3a NPaKTUYECKM Lenu aa ce orpaHMyn ¢ HEMHOTO NOCTPOsiIBaHe.

B HacToswaTa paspaboTka W3YMCNEHUATa ca HanpaBeHW MO MeToda Ha OropHUTE KBaHTUMW,
pa3paboTeH 3a KpuBa Ha pasnpegeneHue MupcoH Il Tun. B noseye cnyyan cboTHoweHneto Cs=2Cv aaBa
Haii-006POo NOKPUTUE Ha eMMNMpUYHaTa U TeOPETUYHa KpuBa.

B pasrnexgaHunTe TOYKM He ca U3BbpLUBaAHM U3MEPBaHMSA Ha OTTOKA M TOBa Hamnara Usnon3saHeTo

Ha paiioHHM 3aBUCUMOCTM KaTo [Lo=f(Hcp.), OTpassBalla Bpb3KaTa Mexay cpefHWs MoAyn Ha OTToka u

cpegHata Hagmopcka BuMcouMHa - Hep. ToBa cTaBa Ha 6asa  cToiiHOocTUTe Ha oTToka B XMC un

nocTposiBaHe Ha ropHUTE rpadyHN 3aBUCMMOCTY.

Ako pasrnexagaHus cteop e 6nmso o XMC mMoxe ga ce nsnonssa MHTepnonauus, a npu pasnvka
B nnowwte noa 10% u dopmynara:

— HxucF
F

XMC

K,
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Pasmipenne Ha ra3onpeHocHaTta HHppacTpykTypa Ha "bynraprpancras” EAJ] mapanenHo Ha ceBepHUs (MaricTpaieH) ra3ompoBoj 10 Obirapo-cpbOckaTa rpaHULa

1.5.1

Mopaan dumsmko-reorpadcknute ocobeHocTn Ha Bbnrapusa parnoHHuTe 3aBucumocTtn 3a Cv ca oT
Buaa Cv=f(Hcp.) n Cv=f(Lo).

MapameTpnTe Ha OTTOKA N CTOMHOCTUTE UM MPWU XapaKTepHM 06e3ne4YeHOCTN U CbOTBETHUTE UM
roguwH1 obemu ca gageHun B Tabnuua 1.9, kKaTto ca M3Non3BaHU CreaHUTe 03HAYEHUS:

F — nnow, Ha BogocGopa B km?;

Hep.- cpeagHa Hagmopcka BUCOYMHA B M;

Qo — cpeaHoO MHOroroAULLHO BOAHO KOMNMYECTBO B M3/s;

Qg5 — cpeaHO MHOrOroAMLWHO BOOHO KONMMYECTBO ¢ 06esneyeHocT 85% B m3/s — cyxa roguHa;

Qo5 — CpeaHo MHOroroAMLIHO BOAHO KonuyecTBo ¢ o6esnedveHocT 95% B m3/s — MHOro cyxa
roauvHa.

Mpu onpegensHe Ha ropHUTE NapameTpy e U3rnosisBaHa 3aBUCMMOCTTa:
1000

Ta6bnuua 1.9: MapameTpun Ha cpegHUA OTTOK

Peka F Ho Qo Qos9%

- km? I/s/km? m3/s m3/s
BoaoB3emaHe oT
AA3TeneHcka peka

21.6 1.10 0.0237 | 0.0037

BbTpelHoroguwHo pasnpegeneHue Ha oTToka

Mog BbLTPELHOrOAMWHO pasnpedeneHne Ha OoTToka ce pasbupa 3aKOHOMEpPHOCTUTE Ha
M3MEHEHVMETO My B paMKUTE Ha efdHa XUAPONOoXKa roauHa. Mpu XMOPONoXKWTE W3creaBaHus 3a
XapakTepuanpaHe Ha BbTPELUHOrOAULLUHOTO pasfnpeerieHne ce M3MonsBa WHTepBan OT eauH Mecel,.
Mpu No-marsku UHTEpBanu ce 3aTpyaHsIBa U3SICHABAHETO Ha OBLUMTE 3aKOHOMEPHOCTU, a Npu No-rofieMu
Te3n 3aKOHOMEPHOCTU ce NPUTBLNSBAT M He MoraT Ja 6bAaT OTYETEHU.

PasnpegeneHneto Ha oTTOoKa B bbnrapus ce xapakrepusupa ¢ /J,o6pe n3paseHnTe Ce30Hu:

- nponeTtHo nbsoBogne — 4YeCcTto npe3 Hero CHerotoneHetTo cCbBnaga C nepuoga Ha no-
SHaAYUTENTHUTE BalexXu.

- NATHO W eCeHHO MarnoBoaue — HabnwgaBaHWTE MUHMMYMW Ha pekaTa B pasrnexgaHuvTte
nyHKTOBE ce HabmnwpaBaT npe3 meceuute centemBpu M Jopwu OKToMBpu. [lo-psgko npes
mMecel, aBrycT. Te3an MMHMMYMW ca B pes3yntaT HamareHoTO nogxpaHBaHe Ha OTToka OT
nognoyseHn Bogn. OT aHanM3a Ha KNMMaTUYHUTE eNEMEHTU Ce BWXAa, Ye npes To3u nepuop,
nagaTt Han-Marnko Banexu.

3a onpegensiHe Ha BbTPELUHOTOAUWLHOTO pasnpefeneHve Ha OTToKa e uanonssaH Memoda Ha
XxapakmepHume 200uHu. ToBa e Hal-u3non3BaHUsA B NpakTukaTa Mmetoq. KaTo nsuncnutenHo ce npyema
peanHOTO NOMECeYHO pasnpefeneHve Ha Taka HapeyeHaTa xapakTepHa rogumHa, KoeTo o3HavaBa Ha
roaMHa ¢ ob6esneyeHOCT Ha FOAMLLIHWA OTTOK, paBeH Ha 3adageHus. CxemaTta 3a M3BbplUBaHe Ha
nsyncneHunaTa e cnegHarta. Onpefens ce CTOMHOCTTa Ha rOAMLLIHUA OTTOK, OTroBapsilla Ha 3agajeHarta
o6e3neyeHoCT. TbPCK Ce roamHa, KOATO CbOTBETCTBA Ha TO3M OTTOK M HEMHOTO MPOLEHTHO NMOMECEYHO
pasnpefeneHune ce npuemMa 3a U34ncnuTenHo.

Mpu n3bopa Ha xapakTepHa roavHa ce pasrnexaaT HsKONKo HabnoaaBaHu roauHU CbC CTOMHOCT
Ha roauvlHKUs oTToK 6rnm3ka Ao 3agageHata obesnedyeHocT. C pasrnexagaHeTo Ha HSAKOMKO roavHu ce
LUenu CbMOCTaBsSIHE HA pes3ynTaTUTe C XapakTepHaTa roAvMHa W eBEeHTYanHOTO HaHacsiHe Ha HSKOM
kopekuun. C ToBa B M3BECTHA CTeneH ce M3bsrea nuncata Ha Bpb3ka MeXAy BOAHOCT Ha roauHata u
BbTPELLUHOTOAMILHO pasnpefeneHne Ha oTToka. [pu u3bopa Ha XxapaKTepHW FOAMHUM € TbpPCEeHO
CbOTBETCTBME HE CaMO Ha FOAULUHUS OTTOK, HO U pasnpegeneHveTo no dasu, kato e obbpHaTo
0coBGeHO BHMMaHWe Ha cyxuTe Meceuu. [lpy aHanusa Ha gaHHWTE ca HarpaBeHU U HSIKOW KOPEKLIMWU.
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ToBa e 4ONYCTMMO MpU SIBHW aHOManuu, Kato HeobryaeH BpbX, ABHA rpeLuka v T.H. [1py1 oKOHYaTENHOTO
BbTPELUHOroANWHO pasnpefeneHne Ha OTToka B pasrmexgaHute NyHKTOBE e B3eTo npeasua
dusmkoreorpadckoTo M KNMMaTUYHO BNMsHWE. Taka Hanpumep nponeTtHoTo mbnHoBoaue B CeBepHa
Bbnrapus 3akbCHABa nopagM MO-HUCKMTE TemnepaTypy Ha Bb3gyxa. TakoBa 3aKbCHeHuWe ce
Habnogasa v Npu yBenuyaBaHe Ha HaAMopcKaTa BUCOYMHA.

OT peguuata faHHM Ha abcontoTHUTe MuHUMYMM npu XMC ce ycTaHOBW, Ye 3@ MOYTU BCUYKU
peku B palioHa abconmoTHUS MUHUMYM ce HabnoaaBa npes Mecel, CenTeMBPU U NO-PsAKO Npe3 aBrycT 1
okToMBpU. ToBa CLOTBETCTBA 1 HA MUHMMYMa Ha BanexuTe Npes To3u nepuoa.

Mpu onpenensiHe peauuuTe Ha OTTOKA € aHaNM3MpPaHO U OTYETEHO HEroBOTO HapylleHue OT
BOOOEMW, BOAOB3EMaHWS M Ap. XMAPOTEXHUYECKM CbOPBXEHWsl. Taka onpefenieHns oTTOK € npu
CbLUECTBYBALLO NOMNOXEHNE.

Ha 6asata Ha BCMYKO KasaHO [0 TYK U Ha u3noxeHata no-rope MeToduka ce onpenenu
BbTpEeLHOrognwHOTO pasnpenernieHmne Ha OoTToka CbC 3ajaaeHaTta obe3neyeHocCT.

KOHKpeTHUTe CTOMHOCTM Ha pasnpedeneHneTo Ha OTToka Mo Meceun 3a pasrnexaaHust NyHKT ca
[aneHu B cneasallarta Tabnuua, karo:

Qm — cpeaHo MeceyHO BOAHO KONMMYECTBO B M3/s;
Wm — cpegHo meceyeH 06em Ha oTToka B 10m3;

Qos% — CpeaHO MecevyHO BOAHO KONMYecTBO ¢ obe3neveHocT 95% CHOTBETCTBALLO Ha MHOTO cyxa
roavHa B md/s;

Wose, — cpefHO MeceyeH obem Ha OTToka ¢ obesneyeHocT 95% CbOTBETCTBALY, HA MHOrO cyxa
rogvHa B 108m3.

Ta6nuua 1.10: PasnpeneneHue Ha oTToKka no meceuu — HopmanHa u cyxa roguHa

Xl Xl I Il ] v \'% \ Vil | VI IX X | loa.

Y% 5.7 4.9 41 10.5 | 152 | 20.8 | 146 | 13.8 | 4.7 1.6 1.2 2.9 100

W, |[0.043]0.037] 0.031 | 0.078 | 0.114 | 0.156 | 0.109 | 0.103 | 0.035 | 0.012 | 0.009 | 0.022 | 0.75

Qn |[0.016]0.014] 0.012 | 0.032 | 0.043 | 0.060 | 0.041 | 0.040 | 0.013 | 0.004 | 0.003 | 0.008 | 0.024

% 6.2 6.7 6.4 13.1 | 20.2 | 20.7 | 16.8 | 4.9 2.8 0.7 0.7 0.8 100

Wose, | 0.007 | 0.008 | 0.007 | 0.015 | 0.024 | 0.024 | 0.020 | 0.006 | 0.003 | 0.001 | 0.001 | 0.001 | 0.12

Qg5 | 0.003 | 0.003 | 0.003 | 0.006 | 0.009 | 0.009 | 0.007 | 0.002 | 0.001 {0.0003|0.0003|0.0004| 0.004

padumka 1.3 MNpoueHTHO pa3npeaeneHne Ha cpeaHOMHOroroauULLIHUA OTTOKa NO Meceum

20,8
20,0 - e

S 15,2

5 15,0 - — 146 138

° i

= 10,5

5 10,0 -

=

g 4,1 4.7 ST 49

c 504 ™ 29

° | | | |1,6 1,2 | \

SN R G M Ei B pm 8 i I
1 2 3 4 5 6 7 8 9 10 11 12

Meceuu oT roguHara

15/ 21



Pasmipenne Ha ra3onpeHocHaTta HHppacTpykTypa Ha "bynraprpancras” EAJ] mapanenHo Ha ceBepHUs (MaricTpaieH) ra3ompoBoj 10 Obirapo-cpbOckaTa rpaHULa

1.6 MuHMManHo gonycTuM OTTOK B pekaTta

CbrnacHo [encTBallOTO 3aKOHOAATENCTBO MWHUMANHO OOMNyCTUMUST OTTOK B peEKUTe ce
onpegens Ha 10% OT CpegHOMHOroroAmMLWHOTO BOAHO KOMMYECTBO, HO HE MO-Manko OT MWUHUMAaNHOTO
CpefHOMECeYHO BOAHO Konm4yecTBO C obesneyeHocT 95% KbM ToukaTa Ha BCSKO CLbOPBXEHWE 3a
perynvpaHe Ha OTTOKa Unu 3a BOAOB3EMaHe.

MuWHV1ManHOTO cpeAHOMeCceYHO BOAHO KONMYECTBO € ONpeAeneHo B CbOTBETCTBUE C U3NOXeHaTa
mMeToauka B [6] u [7].

Cnen HanpaBeHWUTE W3YUCIIEHUS W aHanu3 Ha pesynTtaTh, CTOWHOCTUTE 3a MWHUMAarHoO
[OMYCTUMUAT OTTOK B pasrnexaaHnsi NyHKT ca gagexu B tabnvua 1.11

Ta6nuua 1.11: MMHUManHo fonNycTuUM OTTOK

Peka 10% oT Qg —cp. | MuH. cpeaHomec. MunumanHo
F MHOrOroAuLLHO BOOHO KOMnuy. ¢ | AONYCTUM OTTOK -
MyHkT .
BO/JHO KOI. o6ean. 95% Quum.gon.
- km? m®/s m®/s m®/s

£A3TeneHcka peka
-3aycTBaHe 21.6 0.00237 0.00019 0.0024
oTnagHu Boau

B pasrnexpaHus MNYHKT MUHUManNHO OonyCTUMOTO BOAHO KOJIMYECTBO B pekaTa € paBHO Ha 10%
OT CpeaAHOMHOrorognHOTO BOAHO KOJINYECTBO M Bb3JM3a Ha 241/s.

1.7 MakcumarneH oTToK

BucoknTe BOAM Ca XapakTepeH eNneMeHT B pexuma Ha oTToka. OT ronsmMo 3HauveHve e
nosHaBaHeTO Ha Mpouaxoda W xapakTepa UM. BucokuTe BoaM B pasrnexpaHuTe peku u gepeTa ce
chopmupaTt B pesynTaT Ha MHTEH3MBHU NPONIETHU U NETHU Banexu 1 no-psako oT cbyeTaHue Ha ABaTta
M3TOYHMKA 3a MoaxpaHBaHe — AbXOOBHUTE BOAM W BOAWUTE OT cHeroToneHe. MakcumanHute BOAHW
KonuyecTtsa, (POPMUPaHN BCEACTBME MHTEH3MBHU BasieXu ca C No-rofieMm BbPXoBe v No-marskm obemu
B CpaBHeHMe ¢ (popMUpaHn BCEACTBME CHEroTONeHe.

Jluncata Ha HabnogeHWss BbpXy OTTOKA W Ha MPEeMUHanUTe eKCTPEMHU MaKCUMarHW BOOHM
KONMMYecTBa B pasrnexgaHuTe NyHKTOBE HanoXu onpeaensHeTo Ha MakcUMmarnHuTe BoAHM KOMMYecTsa ¢
pasnuuHn 0be3nevyeHocTn Aa ctaHe Ha 6asa perMcTpupaHu BOOHW KOMWYecTBa B CTaHUMSA-aHanor u ¢
NpeHoCcHM OpMynK, NOAXOAALLM 3a CbOTBETHUTE ycrnosus. Toan meToa e aageH B T. 1.7.1

MonyyeHnTe pesyntaTu MO TO3M METOA 3a MO-ManknTe peku M gepeta B MOBEYETO Cryvyaun ce
oLeHABaT KaToO HeJoCTaTbYyHO HaAeXOHW, KOETO Ce AbMKM Ha CbLUeCTBEHUTE pasnuuus B
xungporpadckaTta UM xapaktepuctvka n tasm Ha XMC aHanora. ToBa Hanoxum MakCUManHuaT OTTOK Aa
Obae onpedeneH M No MeToda Ha npegenHata MHTEH3UMBHOCT M B 4YacTHOCT meTog Ha HUMX,
MepoaaBeH 3a pekuTe B Bbnrapus ¢ Bogocbop o 2500 km2. Tosn meton e gageH B 1. 1.7.2

OkoHYyaTenHuTe CTOMHOCTM Ha MakCUMarnHWs OTTOK Ca MOoSlydeHu crnef aHanu3 Ha pesynratute
nosly4yeHun no ropH1Te ABa MeToda v ca gageHu B Tabnuua 1.13.
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1.7.1

1.7.2

OnpegensiHe Ha MaKCUMManHWA OTTOK MO MeToAa Ha perucrpupaHuTe MakCUMManHu BOOHU
KOnu4yecTBa OT XUAPOMETPUYHUTE CTaHLIMKU B paroHa

Cneu,mq)qua 0COBEHOCT Ha OLUEHKMTE 3a MakCuMarnHus OTTOK € HeobxogumocTTa oT onpenensdHe
Ha HEeroBute XapakTepUuCTukn npu CbBCEM HUCKU BEPOATHOCTUM Ha nodABa, 3a KOUTO KaTo npaBuiio
nunceat HabniogeHus. ToBa Hanara LUMPOKO wu3non3BaHe Ha eKCTpanonauunAata Ha KpuBUTE Ha
o6e3nevyeHoCT M WwaTeneH aHanu3, KaTo ce 3amnoyHe OT M3XOAHUTE AaHHW U ce CTUrHe Ao KpavHuTe
cTatucTnyeckn obobuieHus. B cboTBeTCTBME Ha Te3M U3NCKBaHMSA € Heobxoanmo nocTposABaHETO Ha
TeopeTuyHaTa KpuBa Ha pasnpeneneHue Kato MmatemMatndeH Mmofesn Ha eMnUpuyHuTe pasnpegeneHusa
Ha XnOaponoXKnTe BeJIM4nHn.

Cxemarta 3a nocTposABaHe Ha TeopeTu4yHaTta KpuBa Ha obe3neyeHOCT BKMOYBA TPU OCHOBHU
MOMeEHTa:

e Xungponoxkus peg oT MakCUMarnHu roguwHn BogHm konudectea [4], [5] v [14] ce
TpaHcdopMupa BbB BapuauunoHeH. Onpegens ce emnupuyHaTa obe3neyeHocT Ha
yneHoBeTe N CbOTBETHO eMNMUpUYHaTa KprBa Ha o6e3neyeHocT;

« Tllpuema ce TeopeTuyeH Moden Ha pasnpefenieHve, Kato ce TbpcU Hal-0obpo
npernokpvBaHe Ha TeopeTWyHaTa C emnupuyHaTa KpuBa M ce npecmaTart
CTaTUCTMYECKUTE XapaKTepUCTMKN Ha BapuaLMOHHUS pe[;

i [MocTposiBa ce TeopeTMyHaTa KpuBa Ha obesneyeHoCT UK ce onpenendar
MakCcumanHmuTe BOAHW Kon4yectBa C pasfinyHa obe3neyeHOCT 3a cTaHuuATa
aHanor.

B paspaboTkaTa 3a TeopeTuyHa KpuBa Ha pasnpeaerneHne Han-yecto ce npuema lMupcoH Il Tun,
KaTo e M3crneasaHa 3a pasfnMyHu CTOMHOCTU Ha koedmuueHTa Ha acumetpua C, =K xC,, kbaeTo Cve

koeduLmeHTa Ha Bapuwauusi. CTaTUCTUYECKUTE MapamMeTpu ca M3YUCMEHW upe3 rpacoaHanuTUdHUs
METO[ Ha OMOPHUTE KBAHTUMMU.

3a npoBepka Ha pe3ynTaTtuTe B HSKOW OT ClyvyauTe ca MpaBeHW U3YUCMEHUS U 3a PasnuyHU OT
ropHaTa TEOpPEeTUYHU KpUBWU Ha pasnpegeneHuve. CTaTUCTUYECKUTE MapameTpu ca M3YUCMEHU U MO
MeToZa Ha MOMEHTUTE U MakCMManHoTo npasgonogobue.

Mopaaun cbluecTBEHUTE XUAPOrpadCkM pasnuymns Ha pasrnexgaHoTo Aepe M CTaHuMuTe aHanor
MonyYyeHUTe No TO3N METO PesynTaTu Ce OLeHsBaT KaTo HeHadexaHU. ToBa HanoXu Aa ce HanpassT
N34ncneHns n No MeToda Ha npegenHaTa MHTEH3UBHOCT.

Metog Ha HUXM

Ha ocHoBaTa Ha MeToAa Ha npefenHaTta MHTEH3MBHOCT Ha BarnexuTe U OTTOKa C U3non3BaHe Ha
pedyKUMOHHM KpvBWM Ha Abxaa B bbnrapma ca paspaboTeHu copmynm u Metogu C pernoHarHo
npunoxeHue. Te cTaBaT ocHoBa 3a paspaboteHata oT HUXM npu BAH metoaumka 3a BogocHopHm
GaceiiHn go 2 500 km2. Tasu meToavKa e uanoxeHa B "MeToAMYecko PbKOBOACTBO 3a onpenersiHe
XapaKkTepuUCTUKUTE Ha MakCMMarnHus OTTOK Ha pekuTe B Bbnrapusa” [8], yTBbpaeHo oT MuHucTepckus
CbBeT U NpeAcTaBnsiBa HOPMaTUBEH JOKYMEHT.

Mpu Hanuune Ha BogocGopeH 6GacelH-aHaNor M3vucreHusiTa ce MpoBexaaT B criejHata
nocrnefoBaTesHoCT:

i KanVl6pV|pa ce Xugpomnorn4eH Mofen 3a MakCumalnHua OTTOK, NMpu KoeTo ce
onpeaena rpyna n nogrpyna 3a OTTo4HUA KoedULUMEHT.

*  WsuncnsaBat ce XapakTepUCTUKMTE Ha [OEHOHOLWHMWSA BaneXeH MakCMMyM Wu ce
CpaBHsIBAaT C HOPMATMBHO oOMpeAeneHnTe XapakTepUCTUKU Ha WHTEH3UBHUTE
ObXaoBe NO npuetata MeToaMka. 3a  M3YMCneHWsiTa ce  npuemat
XapaKTEPUCTUKNTE HA MHTEH3MBHUTE ObXA0BE, KOUTO ca no-HebnaronpusaTHu. Mpu
N34YUCIEHNsITA Ce BbBEXAA U KOPEKUUS Ha TOYKOBUS BaneXx W npuBexaaHe KbM
nnowta Ha Bogocbopa.

MocnepoBaTenHo ce M3YUCNABAT XapaKTEPUCTUKUTE HA WMHTEH3UBHWTE ABXOOBE C pasnuyHa
obe3nevyeHoCT W BpeMeTpaeHe, KakTO U MakcUManHWTe BOAHW KonvyecTBa C Heobxogumara
obesneyeHocT Qp:
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0, =5, (Ep)x F,+Q,, kbaeto Qg e rpyHtoBata KOMMOHEHTAa M e (yHKUMS Ha nnowra w
HagMopckaTa BUCOYMHa Ha BogocGopHaTa obnact, a S, (Ep)x F, € NOBbPXHOCTHWS! OTTOK B m3/s.

Mpn Us4MCEeHUATa Ce OTYMTA U PETEH3UOHHOTO BIIUSHWE HA MUKPO A30BMPUTE B CbOTBETHUS
BOAOCOOP Ypes KOeULMEHT Ha PErynMpaHoCT OT BOLOEMM I.

1-K F
r=——— xbgeto K =—%- koedULMNEHT Ha e3epHocCT [7].
1+25xK, ¢ F, (b P 7l

Fe — nnow Ha BogHaTa NOBLPXHOCT HA BOAOEMMITE;

Fe — nnowy Ha Bogocbopa;

Cnen aHanvM3 Ha pesynTatuTe, MOfyYeHW Mo gBaTa MeToda, Ce Bb3fnpuexa CTOMHOCTUTE,
nonyyeHn no MeTofa Ha npegenHata UHTEH3UBHOCT. OKkoHYaTeNHaTa CTOMHOCT HA MaKCMMarHus OTTOK

3a CbOTBETHUTE 0be3neyeHocTn e gageHa B Tabnuua 1.13.

Ta6nuuya 1.13: MakcumanHu BogHU Konu4yecTBa

Makc. BogHu KonuyecTtea

Peka F
Q1 % QS% 01 0% QZO% QSO%
- km? m®/s m®/s m¥s m®/s m®/s
FisTenencka pexa - 3aycraare 216 | 543 | 350 | 281 | 212 | 1209

oTnagHu Boau
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2.2.1

222

223

XMApaB.ﬂM‘-IHVI n3vumcrieHums

BbBeaneHue

MpeameT Ha HacTOALWMAT pasgen ca XMapaBnMYHUTE U3YUCTIEHNS 3a ONpedensHe napameTpuTe
Ha BOOHOTO TeyeHuMe B ToukaTa Ha 3ayCTBaHe Ha OTnNagHu BOAM OT KOMMpecopHa cTaHuusa ,HoBa
MpoBagusa“ B AsTeneHcka peka.

2.1 OCHOBHM NpeanocTaBKU

BopaHoTo TeuyeHue e pasrneaaHo KaTo CTaluMOHapHO, NaBHO M3MEHSILLO Ce [ABWXEHUe Ha BodaTa
B €CTECTBEHO WU KOPUrMPaHO PeYHO KopuTo. 3a M3BBLPLUBAHETO Ha XWUAPABMWMYHWUTE MU3UUCNEHUS e
n3non3eaH cneunanuampaH codptyep [11].

2.2 BxoaHu paHHM

reOMeTEM‘-IHVI AaHHU

Cnen aHanus wu 06pa60TBaHe Ha pe3yntatute OT reofe3ndecknte unaMepBaHua ce UaBnnydat
JaHHKM 3a HanpeyHuTe NpodunM Ha CbOTBETHaTa peka B paloHa Ha rnpecuyaHeTo W ¢ rasonposoaa, a
Taka CbLlO N JaHHWN 3a HAONMbXHUA HAKINMOH U CUTYaUMOHHOTO pa3norfioXXeHne Ha BOAHOTO Te4YeHue.

[daHHW 3a BOAHUTE KONnnM4vecTBa

BogHute  konmuyectBa C  pas3nuyHa  obesnedyeHOCT ca  onpedeneHn B pasgen
Xugponoxku npoy4dBaHuA. 3a HyxauTe Ha paspaboTkata we ObhaT HanpaBeHW XuapaBrvyHU
M34nNCneHns 3a BOAHM KonmyecTBa C obesnedeHocT 1%, 20% W CpegHOMHOrorogvliHO BOAHO
konunyectBo. [lpu opasmepsiBaHeTo e oT4yeTeH W pebuta Ha oTnagHUTe BOAM, NOCTbNBaLW, OT
KOMMpecopHaTa CTaHuus, KOMTO cbrnacHo 4acT ,,BuK” e cnegHusaT:

- 6uToBM OTNAAHM BOAW MakKC. ceK. — Quarc.=2.00 I/s
- AbXOoBHM Boan ¢ ob6esneyveHocT 20% — g20%=300 I/s

- nponseBoacTBeHN BOOU — HE Ce OYaKBaT

JaHHU OT NpoyyYBaH1A Ha MACTO

3a ussAcHABaHe B3aMMOOEWCTBMETO MeXAy BOAHOTO TeYeHMe U PevyHOTO KopuTo Belle HanpaseH
noapobeH ornea U U3MepBaHNa B yyYacTbka Ha npecuyaHusta. HabpaHu ca aaHHW 3a 3bpHOMeTpusATa
Ha pe4yHOTO AbHO M BperoBeTe. Onpefenn ce CTOMHOCTTAa Ha KoedumumMeHTa Ha rpanaBuHa n. Hanpasu
Ce OLeHKa Ha pacTUTeNnHocTTa B OCHOBHOTO KOPMTO W 3anuBaemaTta Tepaca W BIMAHWETO W BbpXy
nNpoBOANMOCTTA.

2.3 Pe3yntaTti oT XuapaBriMyHUTE U3YUCTIEHUS

XuapaBnuyHuTe M34YNCNeHus UMaT 3a uen Aa onpefenst XapakTepHu napaMmeTpu Ha BOOHOTO
TeYeHWe 3a HanpedHus npodun Ha OepeTo B TodkaTa Ha 3aycTBaHe, KaTo pesyntatuTe ca AafeHu B
Tabnuua Ha XMapaBnNUYHUTE ENEMEHTH.

Bcekn pen oT Hesa cbOTBETCTBA Ha Bb3npueTute 3 xapakTepHu obesnedeHoctn: 1%, 20% u
CpPeaHOMHOroroAMLLIHO BOAHO KONnyecTBo. KonoHkMTe cbabpXaT cnegHuTe CTOMHOCTY:
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» konoHa 1 — ObesneyeHocCT B %;

¢ KkomnoHa 2 — BogHO KonMYecTBO, CbOTBETCTBALLO Ha 06Ge3neyeHocTTa B m3/s;

* konoHa 3 — KoTa AbHO B Hav-HUCKaTa ToYKa Ha HanpeyHuaT Npogus;

* konoHa 4 — Kota BOgHO HUBO;

* komnoHa 5 — MakcumanHa obnbo4YnHa Ha BOAHOTO TEYEHWE B HAanpeYHUAT Npodur;
* KornoHa 6 — CKOpOCT Ha BOAHOTO TeYEHN B OCHOBHOTO KOPWUTO M/S;

e KomoHa 7 — HagnbXeH HaknoH Ha pekaTa B yvacTbka Ha MpecuvaHeTo W C
rasonposoga.

[ageH e n HanpeyeH nNpodwun Ha pekaTa B npecevyHaTa W To4yka C rasonpoBofa C HAHECEHU
XapaKTepHN reoMeTpUYHN pa3mepun 1 BOAHW HMBA. B Hero ca nokasaHu BOAHWUTE HMBA NPV MakCUMarnHu
BOAHM KonndecTBa ¢ obesneyeHocT Qi M Q20% U Qep.mroror.

HanpeyeH npodmn Ha pekaTa B NyHKTa Ha 3aycTBaHe

A
160.8+
B.H. 1.0 %
160.6
160.4+
B.H. 20 %
160.24 —
£
160.01 =
S
©
159.81
o
159.61 3
=
15941 g B.H. cp.mHoror.
ObmxkunHn /Distance/ [m]
159275 -20 0 20 40 >
Tabnuua Ha XMapaBIUYHUTE eNeMeHTH
5 © e
o Q o Qo T o S @©
s |2k :| 5o |85 | 58 |ig
I T o = 2 a s 3 Q X e
o gz0C 2s |S8T| ax> |28
& @ 2 i T (g% S 22
& S 2 | ¢ |&8& |©0F% |Z
O o
% m%/s m m m m/s m/m
1 2 3 4 5 6 7
1 546 |159.30 160.65 1.35 1.49
20 21.5 ]1159.30 160.26 0.96 1.16 | 0.0044
Cp.MHOTOT. 0.026 |[159.30 | 159.47 0.17 0.25
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M3non3BaHa nutepaTypa
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MeTteoponornynu roguwHmum, HAMX, BAH, Codusa

KnumaTtnyeH cnpaBoyHuk — Banexun B bbnrapus, E. Konesa, P. Nenesa, Codusa, 1990
KnumaTtnyeH cnpaBoyHuk — T.11 go 1. IV

XvaponornyHu roguwiHnum Ha pekute B bbvnrapus, HUMX, BAH, Ccus
XugponornyeH cnpaBoyHUK Ha pekuTe B P. Bbvnrapusa 1.1 go 1.V, Codmsa, 1957-1984 r.
XugponorunyeH HapbyHuk yacT |, Codumsa, 1979 r.

XugponornyeH HapbyHuk yact Il, Cocums, 1980 r.

MeToamnyecko pbHLKOBOACTBO 3a onpefernsHe XapaKTepuUCTUKMTE Ha MakCUMarnHWs OTTOK Ha
pekute B Bwnrapus, UXM, Codus, 1978 r.

Hopmu 3a npoekTnpaHe Ha xuapomenuopaTneHu cuctemm, 1991

YueT pycrnoBoro npotecca Ha y4actkax NofABOAHbIX NepexodoB Tpy6onpoBoaoB vepes pek, M
/ObpxaBeH xuaponoruyeH MHctuTyT/ 2009 r.

HEC-RAS - http://www.hec.usace.army.mil/software/hec-ras/.

CnpaBOYHMK 33 XUOPaBAMYHM W3YUCIIEHWS Ha BOAONPOBOASLLM CbOPBLXKEHMS U CUCTEMM,
Cocpus, 2008 r.

eorpadusa Ha bvnrapus, Neorpadckn nHcTuTyT Npy BAH, 2002 .
Oanun ot HUMX npmn BAH ot XMC n AC .

PeuHn Bogu Ha Bbnrapusa, Henn Xpuctoea, 2012 1.
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