VYuénsle 3anucku KpsiMckoro denepansHoro yuusepcurera umenu B. 1. Bepnanckoro.

Teorpadus. T'eomorust. Tom 6 (72). Ne 1. 2020 r. C. 225-232.

VK 556.06
JIOJITOCPOYHBIN TPOTHO3 HAVBBICIHINX YPOBHEW BECEHHEI'O
MOJIOBOJIbSI HA HEU3YYEHHOM YYACTKE PEKA CEUMYAH
Ywaxoe M. B.

Dedepanvroe zocyoapcmeennoe d100xncemuoe yupescoenue nayku «Ceeepo-Bocmounwiit KomniekcHulii
Hayuno-uccnedosamenvckuii uncmumym um. H.A. IHluno» /anvnesocmounozo omoenenusa Poccuiickoii
akademuu nayx, Mazaoan, Poccuiickaa ®@edepayusn

E-mail: mvilorich@narod.ru

Jlnst Ge3omacHOrO IpOITyCKa BECEHHETo IIOJIOBOABS M PAlMOHAIBHOTO HCIIONB30BAaHMS BOJHBIX PECYPCOB
HEOOXOJUMBI JIOJITOCPOYHBIE T'HIPONOTHYECKHE IIPOTHO3BL. B ycinoBusax pedumura TI'HIPONOTHYECKOI
HHGOPMALMK YAAJIOCh IIOIYYUTh IPHUEMIICMYIO METOJMKY IIPOTHO3a HAWBBICIIMX YPOBHEH BECEHHEro
MOJIOBOAbS Ha HeusyueHHoOM ydacTke pekd Celimuan. [IpenukropamMu NOCITYKHIH MaKCUMalbHbBIE
CHET03arachl, TEMIIEpaTypHbIE yCIOBUS B pedHOM OacceifHe. [[ys mepexofa OT M3ydEeHHOTO CTBOpa PEKH K
HEeHM3y4eHHOMY ObIT MONydeH rpapuK pPemyKIHMH MOMYIs MaKCHMalbHOTO pPacxofa BOABI IO ILIOIIAAU
BofocOOpa. DTO MO3BOJIHMIIO C HCIONB30BaHHEM IONEPEYHOrO MPOGHIIS MEePEeCUYUTaTh MPOTHO3HBIE PACXOMIBI
BOZIBI B YPOBHH.

Knrouegvie cnoea: npeTuKTOPEI, CIOH CTOKA, PACXOZ BOJBI, THIPOIOTHYECKUE IIPOTHO3HI

BBEJIEHUE

B ycnoBusix Bo3poxaeHus skoHOMUKH JlanbHero Boctoka Poccuu mnoBelmaercs
SHAaYUMOCTB JOJITOCPOYHBIX TMAPOJIOIMYCCKUX MMPOTrHO30B, KaK IJIA OTpaCJ'IeI\/'I 9KOHOMMKH,
TaK JJIsl HACEJICHHSI.

Lenpro maHHOW pabOTHI sBISETCS pa3pabOTKa METOAWKH IOITOCPOYHOTO MPOTHO3A
HaWBBICIIUX YPOBHEH BeCEHHEro monoBoibs Ha p. Ceiimuan — m. CeiiMyan (Turomaab
Bogocoopa 3600 km?). B jaHHOM CTBOpe TMAPOJNOTMYECKMX HAONIONEHUH He
npousBoamiochk. OgHako, B 57 KM Bbllle MO TeueHuro B nepuon 1940-1977 rr. Bemuck
HaOMIONeHNsT 32 CTOKOM B cTtBope p. CeliMyan — B 2,1 KM BhIme ycThs pyd. Yamaesa
(momans BogocOopa 2920 km?). JlaHHbIE >THX HAOMIONEHUH ¥ ObLIM MCIIONb30BAHbI IS
pa3pabOTKH METOINKH MMPOTHO3A.

Peka CeliMuan siBisieTcst JeBbIM NpUTOKOM p. KomnbiMbl, Bragatomeir B Boctouno-
Cubupckoe Mope. Kimmar 3zech pe3ko KOHTHHEHTaJeH W cypoB [l], moBcemecTHO
3ajieraeT MHOTOJIeTHSS Mep3iioTa [2, 3]. O0beM BECEHHEro IMOJIOBO/IbS U MaKCUMAJIbHOTO
pacxoia BOIIbI OIPEIEIISIOTCS ITIaBHBIM 00pa30M KOJMYECTBOM CHEra K Hadalry TOJOBOIbS
1 MHTCHCHUBHOCTBIO CHCIOTasAHU .

B nepuon monoBonbs npoxoaut B cpeaHem 30—40 % cymmapHOTo cTOKa 3a rof [4].
MakcuMyM TIONIOBONIbS HAOMIOMAETCS B CepeArHe Mas — cepenuHe uroHs. [maporpadsl
TIOJIOBO/IbS  XapaKTEPU3YIOTCS 3a4acTyio MHI000pa3Hol, gopmoi. B rompl ¢ mozmHuM
pasBUTHEM  TPOIECCOB CHeroTastHus (opma rujaporpada XapakTepusyeTcs KpyThIM
MOJbEMOM U OoJiee CIVIaKEHHBIM CIaJioM. BoHa TONOBOIBS HEPEIKO CIIHMBAETCS C
MOCIIEAYIONUMHE JIOKICBBEIMH MTaBOIKAMHU.

Crnenyer 3aMeTHTh, YTO B THUAPOJOTHYECCKOM OTHOIICHUH PAOH HCCIIEIOBAHUN

225


mailto:mvilorich@narod.ru

Ywarkose M. B.

HEJIOCTAaTOYHO U3y4yeH, a B 90-X rogax NpOILIOro CTOJETHS HAOMomaresbHas CeTh elle
CYIIECTBEHHO COKpaTHiach [5].

MATEPUAJIBI U METO/bI

[Ipu BBIMONHEHUH PAOOTHI KCIOJIB30BAIKMCH JIaHHBIC THAPOMETEOPOIOTHUSCKUX
HaOmronennii B OacceitHe p. Kombimpl. OO0paOoTka MaHHBIX MPOW3BOIMIACH C
MPUMEHEHHUEM METOJOB MaTEMaTHICCKOH CTAaTHCTKH C COOTIONCHUEM TPEOOBaHHM [6].

Ha p. Ceiimuan B niepuoa 1940—1977 rr. Benuch HaOMOACHUS 3a CTOKOM B 2,1 KM
BBIIIE YCThs pyd. Yanaesa (Tabm. 1).

Tabnwma 1
Csenenus o crBopax p. Celimuan
Ilepuon
Paccrosnue ot [Tnomans .
Peka — ctBOp 9 HaOIoneHui 3a
YCThsI, KM BOIOCOOPA, KM
CTOKOM
p. Celimuan — B 2,1 km
BBIIIIE YCThS PyH. 61 2920 1940-1977 .
YanaeBa
p. Cefiman — . 4.2 3600 Her
Ceiimuan

CratucTudeckue XapakTepUCTHKH MAaKCHMAJIBHBIX PACXOJOB BOABI BECEHHETO
noJoBoabs B ctBope p.CeiiMuan — B 2,1 KM BbIlIe ycThs pyd. Yanaesa nprBeieHs! B TaOI.
2.

Tabnuma 2
CraTucTryecKkue XapakTepuCTUKH MaKCUMAJIbHBIX PacXol0B BOJbI BECEHHETO MOJIOBOAbS
B cTBOpe p. CeiimuaH — B 2,1 KM BbIlIE ycThs pyd. Hanaesa

OtHomenue ko3(hpunneHTa
3 Koadhdumment Gpun
Cpennee, m°/c ACUMMETPHUH K KO3 UIIHEHTY
BapHaLUH
BapUanuu
447 0,31 2

BHauane craBuTcs 3ajada TONyYSHHs YpPaBHEHHsI PErpeccud sl MPOTHO3a
MaKCHUMaJIbHBIX PAaCcXOJOB BOJBI BECEHHEIO IIOJIOBO/BS B HM3y4eHHOM cTBope. [loTom
HEOOXOIMMO PAcXo]] BOABI, MOTYYEHHBIN IO MPOrHOCTHYECKOMY YPaBHEHHIO, TPUBECTH K
ctBopy p. Cetimuan — . Celimuan. [t 3T0r0 OBUT MOCTPOCH I'paUK PEIYKIIUH MOJYJIS
MaKCHMaJILHOTO Pacxofia BOMbI (max (J1/C'kM?) mo miomamu Bogoc6opa A (km?) mis pek
1eBoOepeHOro ckitoHa p. KombiMer (puc. 1), KOTOpPBIN HMEET ClieyIoliee aHATUTHIECKOe
BhIpa)KEHHE

Omex =135—0,0061A,  xo>ddunment xoppensmu = 0,73. Q)
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Puc. 1. Penykiust cpeHEMHOTOIETHETO MOTYIIsI MAKCHMAIBHOTO Pacxojia BOJbI BECEHHETO
MOJIOBOJIBSI HA PeKax JICBOOSPEHKHOTO CKIIOHA p. KOJIBIMEL.

IIo »TOil CBsA3M BHUAHO, 4YTO JUIsi JAHHOTO paiioHAa MPU YBEIMYECHUH IUIOMIAIX
Bomoc6opa Ha Kaxabie 100 M2 MOMy/Ib MAaKCHMAJILHOTO PacxXojia BOIAbl YMEHBIIAETCS Ha
0,6 n/c'kM2, To ecThb a1 cTBOpa y 1. CeliMuan 3TOT MOy OyzIeT Ha 6,8 J1/c-KM? MEHBIIIE,
4yeM B HU3yueHHOM cTBope. Ilmomaan BomocOOpPOB MEXIy pacyeTHBIMH CTBOPAaMH P.
CeiiMuaH pasnuuaroTcs He 3HauuTenbHOo — Ha 19 %, (cm. Tabn. 1). CnemomarenbHO,
BIIOJITHE MOXKHO TPHHATH THIIOTE3Y, YTO 3aKOHBI pacTpe/eNieHHsT MOIYIS MaKCUMaJbHBIX
pacxoqoB BOIBI B 3THUX CTBOPax OAMHAKOBBL. OHM Pa3MYaOTCS TOJIBKO IO CPEIHEMY.
IlepecunTaB MOOynu B pPacxoAabl, MOIy4aeM KpHUBbIE OOECIEUEHHOCTH MaKCHUMaJIbHbIX
pacxo/ioB BECEHHETO MOJI0BO/IbA (puC. 2).

CrporHo3upoBaB MaKCUMAaJIbHBI PACXOl BECEHHEr0 MOJOBOABS MO H3YYEHHOMY
CTBOpPY, IO KpHUBOW oOecneyeHHOCTH (CM. pHC. 2) OIpenensieM €ro BepOATHOCTh
NPEBBIMICHNS. A YK€ 10 3TOH BEpPOSTHOCTHU ONpeAessieM MaKCUMYM IOJIOBOJIbSI B CTBOpPE
. CeiimuaH.

3arem 1 3TOro crBopa Heobxomumo no (opmyne Illesu [7] paccunTarh KpHBYIO
cBsi3u pacxonoB u yposHeil Bogsl Q=f(H). HakoHnell, mo nmpuBeeHHOMY MaKCHMAIbHOMY
pacxomy Bombl u KpuBod Q=f(H) MOKXHO yke ompenenuTh HaUBBICHIMN YpPOBEHb
MOJIOBOJBA B cTBOpE p. Cetimuan — 1. CeliMuaH.
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Puc. 2. KpuBble 00ecriedeHHOCTH MaKCHMAaJIbHBIX PACXOJ0B BOJIbI BECEHHETO MOJIOBOJIbS B
cTBopax p. CeiiMuaH — B 2,1 kM BbIIe ycThs pyd. Hamaesa (1) u p. CeliMuan — 1.
Ceiimuan (2).

METOIUKA ITPOI'HO3A U EE BEPUOUKALIUSA

Jls1 OCHOBHOT'O IPOTHO3a MAaKCUMAJIbHBIX PACXOIOB BOABI BECEHHETO IOJIOBOIbS B
ctBope p. Ceiimuan — B 2,1 kM BblIle yCThsl pyd. HamaeBa MOIYYEHO CIEAYIOLIEE
ypaBHEHHE

Q. =2185-10,8T —194, obmwuii koadpurment xoppensuuu R = 0,70 (2

rae S — mokasaTeib MaKCUMaJIbHBIX 3aI1aCOB BOJIBI B CHEXKHOM TIOKPOBE, BEIYUCIISIEMBIH 110
dopmyne 0,7Syc + 0,3Ss, (Sve, So» — MakCHMaJIbHBIC CHEro3anachl Ha METEOCTAHIIUAX
Yere-CpenHekan, DJbreH, MM); T — CpedHss TeMIlepaTypa BO3AyXa B MapTe Ha CTaHLUH
Ceiimuan; R — o0muit k03 QUIHEHT KOpPESLUH.

Hmuna oOydatomeid BeiOOpkm — 24 Toma (1946-1969 rr.). OmpaBapiBaeMoCTh
IPOBEPOYHBIX POrHO30B HA HE3aBUCHMOM Matepuae cocraBuna 75 % (tadm. 3).
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Tabnuna 3
IIpoBepovHbIE MPOTHO3BI MO ypaBHEHHIO (2) (momycTuMas ommbka 100 m3/c)

., OmnpaBnbeiBaeMOCTh MPOrHO3a
MaxkcHMaNbHBINA pacxoJl BOJIBI,

3 (1 — mporuo3 onpasnancs, 0 —

T'onsl m/c
TIPOTHO3 HE OIPABIAICS)
TIPOTHO3 (hakt

1970 432 423 1
1971 437 312 0
1972 336 313 1
1973 412 366 1
1974 490 325 0
1975 306 340 1
1976 398 327 1
1977 445 441 1

OmpasasiBaeMocTh: 75,0 %, OTHONICHHWE CpPEIHEKBAIPAaTUYHON OIIMOKKA TMPOTHO3a K
CTaHJAPTHOMY OTKJIOHEHHUIO MPOrHo3upyemoro psaa 0,62.

[ns yTouHeHHMsT TpPOrHo3a MOMKHO HCHOJB30Barh JAarbl YCTOMYMBOTO IMEPEXOa
temmepatypsl Bozayxa depe3 0°C BecHoit mo crammmu Ceitmuan (D), mpuuem nara
IpE/CTaBIeHa KaK MOPSIKOBBI HOMEp THSA B Mae (Hampumep, 9-My Masi COOTBETCTBYET
gucio 9, a 29-my anpens — yuciio —1). [TomydeHo crnenyrolee ypaBHeHUE

Q. =2,37S —6,24T +9,30D -164, R=0,84 (3)

PesynpraTel ucnbiTaHWil mpuBeneHs B TaOn. 4. OmpaBAbIBA€MOCTh MPOBEPOYHBIX
IPOrHo30B coctasuia 87,5 %.
Tabnuua 4
[IpoBepoYHbIe IPOTHO3HI 110 ypaBHEHHIO (3) (1omycTumas omubdka 100 m/c)

MakcuMalbHbINA Pacxo/l BObI, OrnpaBapIBaeMOCTh IPOTHO3a
Tozpr M/c (1 — npornos onpasaancs, 0 —
MIPOTHO3 (hakr MIPOT'HO3 HE OIPABJIAJICS)
1970 347 423 1
1971 315 312 1
1972 267 313 1
1973 266 366 1
1974 461 325 0
1975 312 340 1
1976 413 327 1
1977 368 441 1

OmnpasnpeiBaeMocts: 87,5 %, OTHOLIGHHE CpEIHEKBaIpaTHYHON OIIMOKM NPOrHO3a K
CTaH/JIapTHOMY OTKJIOHEHHIO IporHo3upyemoro psaa 0,61.
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[To manHBIM O TOTIEpeyHOM npoduiie pycia B ctBope p. Ceiimuan — n. CeiiMuaH 1o
thopmyne Illean paccumTaHbl KOOPAMHATHI KPWUBOW CBSI3M PACXOIOB M yPOBHEHW BOMBI
Q=f(H) (pwuc. 3). IIpu moMOIIIK 3TO KPUBO# y’Ke MOKHO TIPOTHOCTHUCCKHIA PACXO BOIIBI
MEPECYUTATh B YPOBEHb BOJIBI.
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Puc. 3. Kpuas pacxomnoB Boas! p. Cefimuan y . CeiimuaH.
BBIBO/IbI

B pe3synbrare BBIMOJHEHHON paboThl ObLIa TOTYYCHA YIOBICTBOPUTEIbHAS METOIMKA
JIOJITCOCPOYHOT0 MPOTHO3a HAMBBICIIUX YPOBHEH BECEHHErO MONOBOAbS Ha p. CeiiMuaH —
n. CeliMyan u ero yrouHenue. IIpoBepka Ha HE3aBUCMMOM MaTepHalie MOKaszana, 4To
OTPAaBIILIBAEMOCTH OCHOBHOT'O ITPOTHO3a, BhITyckaeMmoro 15 ampens, cocrapiser 75,0 %, a
€ro YTOYHEHHWE, BBITYCKAEMOTO IIOCJIE€ JaThl YCTOWYMBOTO IIEpexoia TeMIIEpaTyphl
Bo3ayxa uepe3 0°C Ha cranuuu CeiimuaH, — 87,5 %. CormacHo [8] maHHas MeToAuKa
IIPOTHO3a SBJISAETCS XOPOLIEH.
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LONG-TERM FORECAST OF THE HIGHEST SPRING WATER LEVELS IN
THE UNSTEADED LOCALITY SAYMCHAN RIVER
Ushakov M. V.

North-East Interdisciplinary Scientific Research Institute n.a. N. A. Shilo, Far East Branch, Russian
Academy of Sciences
E-mail: mvilorich@narod.ru

Long-term hydrological forecasts are needed to safely prevent spring floods and manage
water resources. Objective: to obtain a method for predicting the highest levels of spring
flood in an uncharted section of the Seymchan River. 57 km upstream in the period 1940-
1977 observations were made of runoff in the river section. Seymchan - 2.1 km above the
mouth of the brook. Chapaeva.

The data from these observations were used to develop a forecast technique. During the
flood period, an average of 30-40% of the total runoff per year passes. Maximum snow
reserves and temperature conditions in the river basin served as predictors. The validity of
the test forecasts for the studied alignment was 75%. To move from the investigated
section of the river to the unknown, a formula was obtained to reduce the modulus of
maximum water flow over the catchment area for rivers on the left bank of the river.
Kolyma. Using this formula, it was established that for the alignment near Seymchan, this
module will be 6.8 1/ s - km2 less than in the studied alignment. The catchment area
between the calculated sections of the river. Seymchan people do not differ significantly -
by 19%.

Consequently, the laws of distribution of the modulus of maximum water discharge in
these sections are the same. They differ only in average. Having recounted the modules
into expenses, the curves of the maximum spring flood expenses for both sections were
obtained. Having predicted the maximum flow rate of spring flood at the studied site, we
determine its probability of exceeding from the security curve. And already by this
probability we determine the maximum flood in the alignment of Seymchan. For the
studied alignment, the curve of the relationship between the flow rates and water levels
was calculated using the Shezy formula. Finally, the maximum water flow and the flow
curve show the highest level of flood in the Seymchan Rivers section near the Seymchan
village.
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To clarify the forecast, you can use the dates of a steady transition of air temperature
through 0 ° C in the spring at the Seymchan station, the accuracy of the refinement is
87.5%. According to the norms of the Russian Hydrometeorological Service, the proposed
methodology is satisfactory.

Keywords: predictors, runoff layer, water flow, hydrological forecasts
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