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K Bonpocy o MeToauke pacyeTta 35fieMeHTOB
pycnoBoro 6anaHca AmMyaapbu

CopokuH A.l,, 3autoB L., CopokuH [.A.,
Hazapun A.M., Oprawes WU.

banancosbie pacuetsl BBO «Amynapes» u HUAL] MKBK noka3siBatoT, 4To mo-
cie 1992 rona HeBsI3kM pyciioBOro OanaHca (pa3HULA MEXAY CTaTbsIMHU Pacxoa
U [IPUXO0J1a BOJbl HA YUacTKaX PEKH) B CPETHEM U HUYKHEM TEUEHHUAX AMynapbs
BO3POCIH IO OTPULIATENBHOMY 3HaKy. [l TOro, 4ToObl BBIIEIUTh U3 HEBA30K
pycioBoro 6amaHca AMynapbu COCTABIISIONLYIO PYCIOBBIX ITOTEPh U PYCIOBOIO
peryiupoBaHusi (M YMEHBIIWTb, TaKUM OOpa3oM, HEBS3KH), B PETHOHAJIBLHOM
uHpopmanmonHo-ananuTuaeckom otnene HUL[ MKBK 6wt mpoBeaeH kom-
IJIEKC CHEUUAaIbHBIX UCCIIEI0BAHNM, HAIPABIECHHBIX Ha:

® aHaJIM3 CYIIECTBYIOIIUX METOIUK pacuera 0aTUMETPUUYECKHX 3aBHUCHMO-
CTE — pa3MepOB PEYHOTO MOTOKA (IIUPUHBI, TITyOUHBI, IO BOIHON
MOBEPXHOCTH HA YYACTKE PEKH) OT €0 BEJIMYUHBI (pPacxojia peKn),

® yTOYHEHHE MOPHOMETPUUECKUX 3aBUCHMOCTEH peKU AMyAapbl METOJIOM
KOCMHYECKOTO MOHUTOPHHTA,

® QaHAJIM3 CYUIECTBYIOUIMX MOJXOJIOB K OIIEHKE 3JEMEHTOB PYCIOBBbIX 0a-
JIAHCOB, BBITIOJHACMBIX I peKH AMyIapbH, TJIaBHBIM 00pa3oM, MOTEPh
BOJIbI,

® pa3paboOTKy METOJIUKH pacueTa PyCIOBBIX MOTEPh sl CPEIHETO (YIaCTOK
ot r/m Kepku no r/m Jlapranara) u Huwxksero (r/nm TrosmytoH — r/n Camas-
Oait) TeueHu AMyaapbu,

® pa3pabOTKy METOJIMKH pacyeTa «PyCJIOBOIO PEryJIHpPOBaHUSD) — U3MEHE-
HUS 00bEMOB BO/JIbI HA YYACTKAX PEKU B CPEIHEM U HUKHEM TCUCHUSX,

e pa3paboTKy METOAMKH pacueTa BO3BPATHOTO CTOKA.

C nenpro yTouHeHUuss MOp(POMETPUIECKUX 3aBUCUMOCTEHN peKkn AMynapbu
rpymmoi [ MC-cnenmanuctos HUL[ MKBK 6b11a npoBegena o6paboTka KOCMU-
YECKUX CHHUMKOB OaJlaHCOBBIX YYAaCTKOB PEKH B €€ CPEIHEM U HIDKHEM TCUCHU-
sx (puc. 1), MomydeHbl 3aBUCUMOCTH TUIOMIAACH BOJTHON MOBEPXHOCTH PEKH Ha
ydacTKaX M CPEIHUX 3HAYCHUH IIMPHUHBI TOTOKA (KaK OTHOIICHWW IIIOIIAJeH
BOJHOM IMOBEPXHOCTH K JIJIMHE ydacTKa) OT CPEIHHUX PACXOJOB BOJBI B pEKe:

F=1Q), B =1(Q).
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Jlns nmepBoro ydactka (r/m Kenud — r/m Kepku) Ob110 ckadueHo u 06pabdo-
TaHo 28 cHuMKOB Landsat-8, oxBarbiBatomux nepuoj ¢ siupaps 2017 mo ne-
kabpb 2018 roma, nis Broporo ydactka (r/m Kepku — r/m Unpuuk) — 28 CHUMKOB,
st Tpetbero (r/m Mnsuuk — 1/ bupara//lapranara) — 31, yerBeproro (r/m Tro-
saMmytoH — r/m Kumuak) — 26, nsitoro (r/m Kunuak — r/n Caman6aii) — 37. McTou-
HUK KocMuaeckux cHUMKOB — NASA (http://earthexplorer.usgs.gov). O6paboTka
CHUMKOB BeJlach 1o uHAeKkcy BblaeneHus Boapl AWEI (Automated Water Ex-
traction Index), mo3Bositomero 3pGHEeKTUBHO PA3ACIITh BOJAHBIC U HEBOJHBIE
MTUKCEJIN.

[Tomy4yennsie MopoMeTprUIECKrE 3aBUCUMOCTH TIPUBEICHBI B Ta0uIe 1.
Haunyumas cBs3b MeXIy pacxogoM Boasl Q (M/c) M mupHHOI moToka B (km)
nosydeHa st 1, 2 u 4 yyactkoB (Ko3hHUIIMEHT JeTepMUHAIIMHU, XapaKTepu3y-
LM QYHKIMOHAIBHYIO 3aBUCHMOCTE R” =0.92...0.94), Hauxyamas — s 1isi-
TOr0 y4acTKa (R2 = (0.77). PekomeHayeTcs UCMOJIb30BaTh MOJIUHOMHUAJIbHBIC 3a-
BUCUMOCTH 2-U CTENEHHU, UTO JAET JYUYLIUNA Pe3yibTaT, YEM alllpOKCUMAIUs 1O
Ln.

barumeTpus peku (3HaHHE O pa3Mepax PEYHOro MOTOKA, 3aBUCAILETO OT
pacxoJI0oB BOJbI) IMO3BOJIAET OMPEAENATh IUIONIAJAM BOJHOM IMOBEPXHOCTU Ha
y4acTKaX PEKH W PacCUUTHIBATH MOTEPU BOJbI Ha ucnapeHue (Qpe) ¢ BoaHOU
NOBEPXHOCTU YMHOYKEHHUE IUIOIIAAN BOJHOM MOBEPXHOCTH HA «YUCTOE HCIape-
Hue» (E — O), mm. Hcnapsemocts (E) paccunteiBaeTcst mo m3BeCTHBIM (popmy-
JaM B 3aBUCHMOCTH OT KJIMMATHYECKUX MAPaMETPOB, XapaKTEPU3YIOUIUX KIIW-
MaT Ha y4acTKax peku; 31ech O — 0CaIK1, MM.

Taoauna 1
3aBucumoctu B = (Q), mosryyeHHbie npu o0padoTke
KOCMHUYeCKMX CHUMKOB; pa3MepHoOcTh: [B] = km, [Q] = m’le
VYyacTok pexku AMyaapbu 3aucumocts B = f(Q) R?
r/n Kemud — r/m Kepku B=-6E-08Q*+0.0005Q+0.4 0.94
r/n Kepku — r/m Unpunk B=—5E—08Q2+O.0004Q+0.36 0.93
r/n Unbuuk — r/n bupara//lapranara =-5E-08Q*+0.0003Q+0.26 0.81
r/n TrosimyroH — 1/ Kumuak B=—2E—O7Q2+O.0007Q+0.18 0.92
r/n Kumuak — r/n CamanOaii =-2E-07Q*+0.0006Q-+0.2 0.77
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YcnoBHble 0603Ha4YeHUA

@ Twaponoct

peka Amygapba

Puc 1. Cxema pacnosioskeHusi KOCMM4€CKHMX CHUMKOB, 0XBATHIBAKIIHUX PEKY
Amynapsbs ot r/n Keand no r/m Camanbaii

J7ist pacuera «pyciaoBOro PeryIupOBaHUs» - U3MEHEHUSI 0OBEMOB BOJIbI B
pycie Ha y4JacTke, kpoMme nH(popmaluu o 3aBucumocTsax B = {(Q) Heob6xoaumo
3HaTh (pyHkiuu h = f(Q), T.e. pacueTHble 3HAYEHUS CPETHUX HA ydyacTKax TIIy-
ouH motoka. Torga oObeM Boabl Ha ydacTke (W) MOXKHO paccUMTaTh Kak IMpo-
u3BeneHne cpeaneit mupunsl (B), cpenneii riyounst (h) m nmuaer (L) ydacTtka,
T.€.:

W=BxhxL (1)

a pyciioBOe M3MEHEHHE 00beMa BOJbl HAa y4aCTKE PEKHU, KaK Pa3sHUILy MEXKITY
00beMaMH BOJIbI B KOHIIE M HauaJjie MHTEPBaIa BpEMEHH «At» :

AW = W(t+AL) — W(t) 2)

3necsr W(t) — 00beM BOJBI HA YYaCTKE PEKU JJIMHOU «LL» B MOMEHT BpeMme-
HU «b», COOTBETCTBYIOIIAN HAYaTy MHTEepBaia «At».
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B xauectBe ¢ynkiuu h = f(Q) MOXHO PEeKOMEH10BaTh 3aBUCHUMOCTH aB-
TOPOB, KOTOpPHIE 3aHMUMAIIMCh MCCIEAOBaHUEM MOP(OMETPUN PEeKH AMYyHaphs.
[Tpu cBOoGOTHOM (hOopMHpPOBAHUH pyciia PeKH, HE OTPAHMYEHHOM COOPYKEHUSIMHU
U JIp., peka (MoTok) oOpa3yeT BIOJIHE ONpe/IeNICHHYI0, YCTOMUMBYIO MpUHY (B);
€€ MOXXHO BBIYHCITUTH, 3HAs CPEAHION TIIyOMHY IMOTOKA, © HA000pOT (AJNTYHHH,
1964):

B™/h=k (3)

I'ne:
B — mmpuHa pexu (M),
h — cpenuss rmyouHa pexu (M),

m, k — HEKOTOpbIE IEPEMEHHBIE.

JIst pex ¢ JIeTKOpa3MbIBAE€MbIM PYCIOM (K KOTOPHIM MOXXHO OTHECTH M
peky AmMynapeto) nepemeHHasi «k» HaxomautTcs B mpezaenax oT 8 mo 12. Ilepe-
MEHHas «mM» SBJISIETCS KHHEMaTHUecKuM InokasaresieM — 0.6-0.7. K coxkanenuro,
JlaHHAsI 3aBUCUMOCTh HE YUMTBIBAIOT COJIEP)KaHHE B MOTOKE PyciIo(OpMUPYIO-
mux (ppakiuii, a 3HaYUT, MOKET JJaBaTh HEKOTOPHIC HETOYHOCTU B OIICHKE Ta-
paMeTpoB MOTOKA peKu AMyAapbu B JIETHHE MecCSIbI. /(s HACBIIIEHHOTO MOTO-
Ka, TPAHCHOPTUPYIOIIETO HAHOCHI B YCIOBHUSIX CPEIHETO U HUKHETO TEUYEHUI
AMynapbu, pacyeT TIIyOWHBI MOTOKA «h» MOXKHO BBIIOJIHATH 1O MOp(oMeTpu-
yeckoi 3aBucumoctu (X. Mcmaruinos, 1982):

h=0.25xQ"¥* (fxd)™"/(gx D" (4)

I'ne:
I — yxii0H peku,
d — cpenHuUii TuaMeTp YacTUIl JOHHBIX OTIOXKEHUHN (M),

f — koa(ppuMEeHT, yUUTHIBAIOIIMI CONPOTUBIECHUE PAa3MbIBY TPYHTa, Clia-
raroniero oepera pexu, ajs jgerkopasmsiaemoro rpynra f=0.5 — 1.0, g = 9.81.

X. Ucmarumnos (1982) aHamornuHyto 1Mo CTPYKType MPEIOKUT GyHKITATO
mupuHbl peuHoro notoka B = f(Q, I, d, f). Beimonaernoe Hamu cpaBHeHHE pe-
3yJbTaTOB BBIUUCICHUS MUPHUHBI TOTOKa 0 B = f(Q), momydennoi mpu obpa-
00TKE KOCMHYECKMX CHUMKOB, C pe3yJbTaTaMH pacdyera T0 (QyHKIHH
B =1(Q, I, d, f), mokazano xopoiiee coBnageHne 3HaueHu «B» s cpegHero
TEUEeHUs JJIsl pacxoJioB Boabl Bbiie 2500 M3/C, — pacxoxnaenue 2-3 %. Jns
HIDKHETO TeueHus pacuerhl no ¢yukiuu B = f(Q, I, d, f) maroT oTiauynbie oT
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B = f(Q) 3nauenus, npubnusurensHo Ha 20 % mnpesbimatone B = f(Q); uc-
KJTIOUEHHE COCTABISIET pacyeT mpu pacxonax < 500 M’/c — pacXO/ICHHE B pe-
nenax 5 %. Jns pacdera riayOuHbI oToka, nomumo ¢yHkuuu X. Mcmaruiosa
h=f(Q, I, d,), MOXHO HCIIOJB30BaTh, NMOJYUYECHHBIE HAMU OOpPAaOOTKOMN JaHHBIX
U3MEpPEHU Ha TuaponocTax, 3apucumoctu h = f(Q, I, d, f) (tabn. 2). 3aBucumo-
CTHU TIOCTPOEHBI 10 JAHHBIM, IIpeocTaBIeHHbBIM bBO «AMynapbsi».

Taoanmna 2

3aBucumoctu h = f(Q), mosryyennbie npu o0padoTke
U3MepeHMid Ha TUAPONoCcTax; pasMepHocTh: [h] =M, [Q] = m/c

[TocTel M3MEpeHMiT HA peke AMyIaphs 3aBucumoctu h = {(Q)

r/n Kepku h=-5E-07Q*+0.002Q+2.03

r/n bupara//lapranara h=-1E-07Q*+0.0008Q+1.29

CornacHo 3amepam 2021 roxa, cpeansist TayOuna Boabl B r/n Kepku us-
MEHSIach B OKTSAOpe-MapTe oT 2 M 10 4 M, B amnpene—ceHTs0pe ot 3 M 110 4.5 M,
B r/m Jlapranara — ot 1.5 1o 3.0 M, B r/n TrosiMytoH — B OKTsiOpe—Mapte oT 1.5
10 2.9 M, B anpene—ceHTs0pe oT 2.8 M 10 4 M. Ha yuactke r/m Kenud — r/n
Kepku npn n3MeneHunn pacxona Boasl Q = 0.5 — 4.6 Thic.M’/c, IIMPHUHA TTOTOKA
u3MeHsiach B peaenax B = 0.54-1.53 km; Ha ydactke r/m Kepku — r/m bupara
(Mapranata) — mpu Q = 0.1-3.2 teic.M’/c, B = 0.18-1.29 kM; Ha ydacTke
r/u TrosimytoH - r/it Caman6ait — mpu Q = 0.05-1.9 teic.m”/c, B = 0.17-1.08 k.

BosBparHblli cTOK B AMyAapbi0 MblI IIpEIaraéM pacCYUTHIBATD 10 3aBU-
CHMOCTSIM PacXooB KoiekTopoB (Qc, M’/c), cOpachiBAEMBIM C KPYIIHBIX OpO-
IIAeMBIX MACCHBOB B (DYHKIIMM OT PacXojoB Bojo3abopa B kaHaisl (Q, M/c) n3
AMyznapby, NOCTYNAKOIIUE B 3TH MAacCUBbl. [[aHHBII SMIIMPUYECKUN MOIXOL,
KOHEYHO, HE PACKPBIBAET BCIO CXEMY BOAHBIX MOTOKOB (ITOCKOJBKY B (hOPMHUPO-
BaHHUH KOJJIEKTOPHOT'O CTOKA OPOIIAEMBIX MACCUBOB YYaCTBYIOT HE TOJIBKO BOJ-
HBIE pecypchbl AMyapbi, HO U MECTHBIE PECYpPChl, a B AMyAapbio cOpachIBaeTCs
TOJIBKO 4aCTh C()OPMUPOBAHHOTO KOJUIEKTOPHOT'O CTOKA), HO JAeT BIIOJIHE IPHU-
eMIIeMbIe Pe3yIIbTaTh 10 JTHHEHHbIM 3aBrckMocTsM (R” okoro 0.85) (tabu. 3).
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Ta6auna 3
3aBucumoctu Qc = f(Q), nosyueHHble Npu 00padoTKe
nanubix BBO «Amynapes» A. Hazapmuii; pa3MepHOCTb: m/c
OpotiiaeMbie MaCCUBBI 3asucumoctu h = {(Q)
Kapumnckuit Qc=0.04Q +11.8
Byxapckuii (OKTI0pb-MapT) Qc=0.34Q+5.0
Byxapckuii (anmpenb-ceHTIOps) Qc=0.22Q-10.0
Jlebamn (okTs10ph-MapT) Qc=0.49Q + 3.8
JleGan (anpenb-ceHTAOPD) Qc=043Q+27.4

Ecnu moacTaBuTh pacCMOTPEHHBIE BBIIIE 3JIEMEHTHI PYCIIOBOrO OajiaHca
(moTepu Ha UCHApeHUE ¢ BOAHOW NMOBEPXHOCTU PEKH, BO3BPATHBIN CTOK B PEKY,
U3MEHEeHHuEe o0beMa BOJBI B peKe) B OalaHCOBBIC ypaBHEHUS JJI CPEIHEro U
HWKHETO TeueHus1 AMyJapby, U pELIUTh UX (COBMECTHO C JAHHBIMH 110 BO03a-
0opy, a TaKKe pacxoJaM BOJbI B Hauaje U KOHIIE y4acTKa) AJis BET€TallHOHHOTO
nepuojia (anpesb—CeHTAOPb), TO Mbl MOJYYUM, KaK MPaBUIIO, OTPULIATEIbHBIC
HEBSI3KM, YKa3bIBAIOIIME HAa HEYYTEHHbIE MOTEPU BOJBI U3 PEKH, KOTOPHIE 3HA-
YUTENBHO MPEBBIIIAIOT BEJIMYMHY JTIOMYCTUMBIX OIIMOOK M3MepeHus: ctoka. Ogi-
HO W3 BO3MOJKHBIX OOBSICHEHUI MOSBJICHUS TAaKUX HEBA30K — HAJIMYUE B PEKe
(GUIBTPALIMOHHBIX TOTOKOB (MOTEPh), KOTOphIE MpU aHaimu3e (HaKTHUYECKOro
pycaoBoro 6ananca AMyJapby HE yUYUTBIBAKOTCSL.

['unoTe3a o HamM4YMU QUIBTPAITMOHHBIX TOTEPh U3 PEKU AMyJaphs BIIEp-
Bbie Obuia nmoctasieHa B.M. Kynaunwsim (1947) u A.K. IlpockypsikoBbim (1953) u
B nanbpHeimeM noareepxkaeHa KO.H. MBanoBeim (1971), a Takke UCCIEI0BaHU-
smu CAHUMPU (Karomos, 1990), (Copokun, 1990). Ilo ycmoBusim ¢popmupo-
BaHUS (PUIBTPALMOHHOTO TOTOKA CpeHEe TEYCHUE PEKH AMyaapbh MOXKHO
pasnenuTh Ha JBa yyacTka: nepBbiil — oT r/m Kepku 1m0 r/m WMnbunk u BTOpoi —
ot r/n Unpumk mo r/m bupara ([apranara). Ha mepBoM ydacTke CyIIECTBYET
(GUIBTPAIMOHHBIA TTOTOK M3 PEKU B HAMPABJICHUU JIEBOTO Oepera U JIBUKECHHE
(GUIBTPAIMOHHOTO TMOTOKA B BHJE IMOJPYCIOBOrO0 MOTOKA PEKH, KOTOPBIM Ha
ATOM yuacTke ¢popmupyercs; 00KOBOE pacTekaHue (GUIbTPAIIMOHHOTO MOTOKA B
CTOPOHY MpaBoro Oepera MpeaoTBpaIACTCs] TOTOKOM IPYHTOBBIX BOJI, 00pa3y-
IOLMXCSl HA OPOIIAEMON 30HE MPABOOEPEKHON TEPPUTOPUN U ABUKYIIUXCS IO
VKIIOHY B CTOPOHY pPEKH. BTOpOW ydacTOK CpEIHEro TEYEHHS] PEKH AMyIapbs
MPEACTABIACT COOONM 30HY BBIKJIMHUBAHUS IMOJPYCIOBOrO MOTOKA, Y€MYy CIIO-
COOCTBYIOT y3Kas JIOJMHA U MaJIONPOHUIIAEMbIE KOPEHHBIE MIOPOJIbI; PACXO]] BbI-
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KJIMHUBAHUS Ha BTOPOM YYacTKE, OYEBHIHO, COCTABISET 4acTh (UIBTPAI[UOH-
HBIX MOTEPh MEPBOTO ydacTka. B HMXKHEM TedeHHMH (TPETHi y4acTOK — OT I/T
Trostmyton fo r/m Caman06aii) popmupyercst GHIbTPAIIMOHHBIN TOTOK U3 PEKH B
T'PYHTOBBIC BOJIBI.

CriennasbHbIE MCCIIEOBAHUSA U OIBIT JKCIUIyaTallid OPOCHUTEIBHBIX CH-
CTEM, NUTAIOIIMXCS MYTHOW aMyJapbMHCKOM BOJOW, IOKA3bIBAET, YTO IIOCIE
IpoIycka MYTHOM BOJIbI MOTEpU Ha (PUIBTPALIMIO U3 KaHAJOB YMEHBIIAIOTCS B
nBa-Tpu pasza: (bekumberos, 1976; Jl>xamankapaes, by3yHnos, 1979). YMeHnbiiie-
HUE TOTEepb BOJbI OOBSACHSAETCS 0Opa30BaHWEM IPHU TMPOIYCKE MYTHOU BOMIbBI
KOJIbMaTallMOHHOW IIJIEHKH M3 MEJKHUX WIMCTBIX YacTull. B pycne peku Amyna-
pbM 00pa3oBaHKE KOJIBMATALMOHHON IUIEHKH BO3MOXHO TOJIBKO Ha OTAENbHBIX
y4acTKax C MajJbIMU CKOpPOCTSIMU TedeHHus. OgHaKo, MOITBEPKIAAEMOE PAIOM
HATYpPHBIX MCCIEAOBaHUI, 00pa3oBaHUE B MPUIAHHON 00J1aCTU BA3KOIO MOTOKA
U3 BOJbl C BBICOKOW MYTHOCTBIO MOXXET MHOBJIMSITH Ha Mpolecc (QUiIbTpanuu.
VYyeT 3Toro BIUsSHUS BO3MOXXEH M0 AMIUPHUUECKON 3aBUCUMOCTH, e KO3phu-
UUEHT (QUIBTPALMKU 3aBUCHUT OT KO3 duULMeHTa (GUIbTpAlMU IPU OCBETICHHOM
Bogie (Kyo) 1 MyTHOCTH moToka (R™)K

Ky = Kgo X R™ )

OcHoBbIBasACh Ha JAHHOW THUIIOTE3€ IS YaCTH CPEAHEr0 TEUCHUS PEKH
(yaactok r/m Kepku — r/m Unpunk) Oblia mpeqjioxkeHa ciaeayromas QyHKIHs
(GUIBTPAIIMOHHOTO pacxo/a:

Qp=Kypo XL xB x Q" xR" (6)

I'ne:

n, m — KO3pUIMEHTHI, KOTOPHIE OMPEICISAIOTCS OMBITHBIM IyTEM B pe-
3yJlbTaTe€ YHCICHHBIX DKCIEPUMEHTOB, MUHUMHU3HUPYIOIMIUX HEBS3KH PYCIOBBIX
OaJIaHCOB Ha y4acTKax PEKHU.

Takum oOpa3zoM, ObLT MPUMEHEH SMITUPUUYECKHUIA TI0JIX0]1, OCHOBAHHBIN Ha
MOVICKE 3aBUCUMOCTH (UIBTPAIMOHHOTO MOTOKa OT Kod(duimenta Gpuibrpa-
mun (Kg,), mupunel BogHoro noroka (B), nmmuer yuactka (L), pacxona Boas
(Q) u mytHocTH notoka (R). JlanHHas 3aBUCMMOCTbH BBIBOJUTCS U3 3aKkoHa [lap-
CH:

Qq,:Kq)XFq)XI(b (7)

B IIPEIIIONIOKEHHUH, YTO TPAJUEHT sBIIsieTca QyHKIMen pacxona Boasl Iy = 1(Q),
a TUIoIAlb (PUIBTPAIIUU OTIPEACIISICTCS TPOU3BEACHUEM:



134

Fy=LxB (8)

Jlns yaactka peku r/m Unpuuk — r/m bupara ([lapranara) gaHHbIN 0AX0/T
HE TpHeMJIeM, TOCKOJIbKY Ha OTOM YYacTKe MPOUCXOAHWT BBIKIMHUBAHUE
MOJIPYCIIOBOTO TOTOKA B PYCJIO peku (oOpaTHas (puiibTparus), BEIHYUHA KOTO-
poro MoXxeT OBbITh CBsi3aHa C MOTEPSAMH Ha (UIBTPAIMIO HAa BBIMIEICKAIINAX
ydacTKaxX pekH, rjiae GopMUpyeTcs MOaPYCIOBOM MOTOK:

Qprpy = L X B x Q1) )

I'ne:

Qgup(iy — PACXOJ BBIKIMHMBAHKS MOAPYCIOBOTO MOTOKA B PYCIIO PEKH Ha
i-M y4acTke (MPUTOK B PYCJII0),

Qgi-1)— QUIBTPAaMOHHBIE TOTEPU HA BhILIEIEkKaILEM (i-1)-M ydacTke,

p - K03 PUIHEHT, KOTOPBIE OMpeesIeTCs ONBITHBIM TyTeM. [l pacdera
(GUIBTPAIIMOHHOTO MOTOKA HW)KHETO TeUeHHWs ObLIa MpeiioKeHa aHaTIOTHYHAs
(6) pacueTHast 3aBUCUMOCTb.

Brimensnokernas rumnore3a GopMupoBaHUsS (DUIBTPAIMOHHBIX TOTEPh
pexku AMynapbs B €€ CpeHEM U HIDKHEM TeUEHUSX Oblila MpeIokKeHa U Ucclie-
noBaHa emie B Hagasre 1990-x romos (Copokun, 1990), HO He OblIa peaan3oBaHa
B BUJIE paboyero pacueTHOro MHCTPYMEHTA M HE BHEJPEHA B MPAKTUKY COCTaB-
JeHust pycioBeix 0amaHcoB BBO «Amymapbsi», XO0TS U mpejiarajiach 3TOi op-
raHu3alxy.

B nannoil paboTe pacueTbl B HUXKHEM TEUEHMHM peku (ydacTok r/m Tro-
saMmytoH — 1/ CamaHn0aii) ObUIM BBITIOJIHEHBI HA TaHHBIX JABYX BPEMEHHBIX MEpU-
onoB: 1970-1979 rr. nu 1980-1988 rr. [leproapl oTIIMYAOTCA TEM, YTO B IEPBBI
U3 HUX N0 pEKe MPOXOAMWJI MYTHBIM MOTOK, O YEM CBUJIETEIbCTBYIOT CPABHU-
TeIbHO HeGoMbIIHe (GUIbTPanHoHHbIe moTepH (1.3—2.9 kM /rof); BO BTOPOIi Ie-
puoa (Korjga B 3KCIUIyaTalldio BBEIM TIOSAMYIOHCKUN THAPOY3€l), MO MPUYUHE
Hayaja npouecca 3auieHus PycimoBoro Bogoxpanwiming, 1mo pexe ke TMI'Y
IPOXOJIMJT YACTUYHO OCBETJIEHHBIM MTOTOK, O YEM CBUJETEIBCTBYET YBEINUYCHHE
QHIBTPAIMOHHBIX TTOTEPh (2.5-4.3 KM /rox). DUIBTPALHOHHBIE TOTEPH 33 CUET
YMEHBIIEHHS] MyTHOCTH TIOTOKA B PEKe B CPEJJHEM YBEIHUMINCh Ha 1.3 kM /rox
(B 1.7 pa3). Takum oOpa3oM, JaHHBIE pacueThl TOKA3bIBAIOT A((HEKTUBHOCTH pe-
KOMEH/IYeMBIX MPOMBIBOK PycrmoBoro Bogoxpanmiuma TMI'Y, 6naromapst ko-
TOPBIM PEYHOM MOTOK B HU3OBBAX PEKH MOBBILIAET MYTHOCTb BOJBI U TEM Ca-
MBIM CHUXAeT (PUIBTPALIMOHHBIE IOTEPH.
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B pernonansnom undopmanmonHo-anaimutuaeckoM otaesne HUL MKBK
pe3ynbTaThl JaHHBIX UCCIEAOBaHUN ObUIM 0OpabOTaHbI, YTO MO3BOJIMIIO TMOTY-
YUTh 3aBUCUMOCTU (DUIIBTPALIMOHHBIX MOTOKOB HAa TPEX XapAKTEPHBIX YHACTKAX
pexu Amynaapsa (puc. 2-4).
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Puc. 2. 3aBucumMocTb rog0BbIX 00beMOB PUIbTPALMH U3 P. AMYAApPbH
OT Cpe/IHero ro0Boro croka Ha yyacrke r/n Tosimyion — r/m Camanoai, MJTH.M®
(o0paboTka naHHbIX MoaeaupoBaHus 1980-1988 rr.)
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Puc. 3. 3aBucumMocTh roaoBbix 00beM0B GUIBTPALMH U3 P. AMYJAApbs
OT CPe/JHero roJi0Boro croka Ha yuyacrke r/n Kepku — r/m Mibunk, MUIH.M
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Puc. 4. 3aBUCHMOCTB r010BbIX 00b€MOB BbIKJINHUBAHNS MOAPYCJI0BOIr0 CTOKA
B peKy AMY/Iapbl0 OT Cpe/IHero rol0Boro CToKa Ha y4yacTke
r/m Unbuuk —-1/m Jlapranara, MJTH.M®
(o0paboTka 1aHHBIX MoAeaupoBaHus 1979-198S rr.)

Cornacno onenke HUL[ MKBK, rogoBbsie nmotepu Ha WcnapeHUe ¢ BOJHOM
TOBEPXHOCTH PEKH AMYHaphsi H3MEHSIOTCA OT 1.5 KM® B MAJIOBOIHBIE TOMBI [0
2.5 kM B MHOTOBO(HbIe. DHIIBTPAIMOHHBIC TTOTEPH B CPEIHEM TEICHUH MOTYT
M3MEHsIThes B mpeaenax 1.0-1.9 km’, a B HH30BBsX — 2.5-3.6 k. Takum o6pa-
30M, CyMMapHbIe IIOTEPH Ha MCHApeHne W GUIBTPALMIO COCTABIAIOT 5—8 KM, B
cpennem 6.5 kv, Ecam Y4ECTh, UTO MOTEPU B BoAgoXxpaHwmiax TMI'Y ouenu-
BAIOTCS B cpefHeM B 1.2 kM°, obmiue moTepy Hivke r/i Kemud B cpemnem cocta-
Bar 7.7 kM (12 % OT cpedaHero CToka Majoro OacceifHa AMygapbH 3a
2015-2021 rr.), a MakcumainbHbie — 9.5 kM® (14 % OT CTOKa MHOTOBOIHOI'O TO-

na).
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