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B crarbe mpencraBieHa KIMMaTHuecKas MOJAENb PEYHOTO CTOKa ¢ pa3penieHuemM 1/3 rpamgyca.
Mopenp sBISETCS JMHEWHOM pe3epByapHOM MOJIEIBIO, TO €CTh S4YEeWKa MOJENIH IIPEICTaBIIACT
co0oif pe3epByap WM KackKaj Pe3epBYapoB, CKOPOCTh CTOKA M3 KOTOPBIX JIMHEHHO 3aBUCUT OT
IMPUTOKA M HAKIOHA SYEeK M OOpaTHO MPONOPIMOHAIBHA PACCTOSHHIO MEXAy suerikam. [loTox
BOJABI pa3/ensieTcs] Ha IMOBEPXHOCTHBIM CTOK, PEYHOM CTOK M TPYHTOBBIA CTOK, 3aJaBaeMbIil
KJIMMaTH4ECKON MOJIEbIO MTOBEPXHOCTU. B Mozienu mpou3BoauTCs y4eT BIUSHUSA OOJIOT U 03€p B
3aBHCHMOCTH OT IIPOLEHTHOTO COJIEP>KaHus B STUCHKeE.

Cubupckuii pernoH B MoJeNH pPa3OUT Ha BOCEMb OCHOBHBIX BOJOCOOPHBIX OacCeiHOB,
Biuouatonux OO0b-Upteim, [lyp, Enuceit, Jlena, Anansipp, Ungurupka, Komneima, Amyp. s
pacuetoB ucnosnb3zoBaauck nanHble peaHanuza NCEP/NCAR gns OOb-UpTteimickoro OGacceiina
3anagnoit Cubupu. KoHTponbHBIE AaHHBIE O CTOKaX PEK B3AThl U3 pPe3yJbTaTOB M3MEPEHUH Ha
ruzposorndyeckoi craniuu O0b-Canexapa.

KiroueBbie cj10Ba: MareMaTH4eCcKO€ MOJIECIMPOBAHKUE, KIMMATUYECKUHA PpPEYHOM CTOK,
Oacceiin pexu O0u.
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Climatic model of the river runoff with 1/3 degree resolution is presented in the paper. The
model is the linear reservoir model i.e., each cell in the model is the reservoir or the cascade of the
reservoirs. The speed of the output from the cell is depended linearly of the input to the cell and the
slope of the cell and verse proportional to distance between the cells. The flow is separated to the
surface flow, river runoff and ground flow which is determined in accordance with the ground
surface model.

Siberian region in the model is divided to eight watersheds which include Ob-Irtysh, Pur,
Yenisei, Lena, Anadyr, Indigirka, Kolyma, Amur. Data of the NCEP/NCAR reanalysis was used for
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the numerical modeling for the Ob-Irtysh watershed in the Western Siberia. The control data about
the river discharge was taken from the results of the measurements on the hydrological station Ob-
Salechard.
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Brenenue.

B rugponornueckoil COCTaBNISIOMIEN KIMMAaTHYECKON CUCTEMbBI APKTHUKA UTPAET
BaXKHYIO poiib. IHTEpEC K THAPOIOTrHYECKUM IpoleccaM B APKTUKE U B YACTHOCTH B
CeBepHoMm JlegoBUTOM OKe€aHE B IOCIEAHUE JECATUIICTHS  CYLIECTBEHHO
yBenuuuBaercs [ 1].

BakHbIM MCTOYHHUKOM MPUTOKA MPecHON Boabl B CeBepHbIN JIeqOBUTHIN OKEaH
ABIIAECTCS] peYHOU CTOK. [lepBbie OIIEHKHM PEYHOTO MPUTOKA B APKTUKY ObUIH JIaHBI B
paborax [2, 3].

CoBpemeHHbIe OlICHKHU [4, 5] nalT 3HaueHHE OKOJIO 3.2 ThIC. KyO. KM B TOJl UTO
naetr okoyuo 56% 10 CpaBHEHUIO C MPUTOKOM uepe3 bepunHror nponus. M3 3TOro
o0beMa KpymHbIe peku poccuiickoro CeBepa garoT okoio 2.24 TeiC. Ky0. KM B TOf,
41O cocTtaBisieT okojao 70% or Bcero peuHoro crtoka [4]. HauOonblnyto BeIUYUMHY
CTOKa J1al0T Takue peku kak Enuceit, Jlena u OOb.

B Hactosield pabote paccMaTpuBaeTcsl KIMMaTHYeCKas pe3epByapHas MOJACIb
PEUYHOTO CTOKa, paszpabarbiBaemasi Uil PETHOHATBHOM KIMMATHYECKOW MOJEIH
Cubupckoro peruoHa U OOCYKJAIOTCS PE3YAbTaThl PAcyeTOB, MPOBEJCHHBIC Ha
ocHoBe ruaponiornueckux AaHHbIx peaHannza NCEP/NCAR s OGb-UpThitiickoro
OacceitHa, oOmamarpmero HaWOONBIIUM BOJOCOOPOM U3 Bcex pek Asuu,
cocrapisroumm 2.99 *107° kv,

Kinmmarudeckast MoJiesib pE4HOTO CTOKA.

PazpabarpiBacmass MoneNb SIBISETCS JIMHEHHOW pe3epByapHOW MOJIEIbIO.
Monenb cocTaBiieHa U3 JIMHEHHBIX PE3epBYyapoB B sSUEHKAX CETKU. ITO O3HAYAET, YTO
CKOPOCTh CTOKa W3 SYEHKH JMHEMHO 3aBUCUT OT MPUTOKA W MPOMOPLUOHAIBHA
HaKJIOHY B siUeiike W OOpaTHO MPOIMOPIMOHATBLHA PACCTOSHUIO MEXKIY IEHTpaMU
SYECK.

CxopOoCTh M3MEHEHHsSI CTOKa W3 SYEHMKM WM KAacKajla SYEeK B IMPOCTEHIIEM
BapuaHnte moaenu KanmHnHa-MuntokoBa [6, 7] onpenensercss Ha OCHOBE PELICHUS
MOCJIEI0BATEIbHOCTH OOBIKHOBEHHBIX JU(dEpeHITHATHHBIX YPABHCHHUM BHU/IA

4O _ o
k 5 I(t)—-0@) , (1)

rae k — ko puimeHT BpeMeHU 3aIepKKH IS STUCHKH,

I(t) — mpuTOK B stueiiky, Q(t) — CTOK U3 STUEHKHU.

JIst kackajma M3 n SYEeK pemraeTcs CUCTeMa M3 N YPAaBHEHHM, CBSI3BIBAIOIIUX
MIPUTOKH U CTOKH M3 TTOCISA0BATCIIHHBIX SUCCK.

OOmmM penieHueM JIMHEWHBIX ypaBHeHUH Tumna (1) mpu HYJIEBBIX HadalbHBIX
YCIIOBHSIX SIBIIICTCSI MHTETpan cBepTkH ([roamerns)

0 =[I(z)-h(t=7)-dz 2)



3nech h(t) ectb GyHKIMS BIUSHUS JTHHEHHONW CUCTEMBI («KpUBasi JoOETraHUs» B
POCCHUMCKONM THAPOJIOTHYECKOM TEPMHHOJOTHH). B mpocTeiinieM BapuaHTe OIHOU
AYEUKN OHA UMEET BUJ

4

h(t):ée_k (3)

JIist kackaza M3 n pe3epByapoB KpHBas JOOCTaHHS WMEET BHUJ, aHAJTOTHYHBIMA
JTUACKPETHOMY MPEJICTABICHHUIO TaMMa-PaclpeIeIICHUS
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o
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3nech k K0dPUIMEHT 3aIePKKH I KOKIOU SUCHKH.

B KoHKpeTHOW peanu3alid MOJAEIU Mbl OylleM HCIOIb30BaTh CTPYKTYDY,
MpeniokeHHy10 B nHCTUTYyTe Makca [lnanka B ['amOypre [7].

B sTOoM moaxone mOTOK BOABI HA CYIIE Pa3leisieTcsl Ha TPU COCTABIISIOIINE:
MOBEPXHOCTHBIN CTOK, TPYHTOBBIM CTOK, PEYHOM CTOK. 3HAYeHUs KOA(D(DUIIMEHTOB
3aJIEpKKUA I TTOBEPXHOCTHOTO UM PEYHOTO CTOKOB OMPEACISIIOTCS MO (opmyliam,
3aBUCSIIMM OT HAKJIOHA SYEHKH WIM OT I[Epenajga BBICOT MEXAY sS4YerKaM,
OTHECEHHOTO K PACCTOSIHUIO MEXKy UX I[IEHTPaMHU.

B kaxnoii ssueiike mpou3BOIUTCS YUET MPOIIEHTHOIO COIepKaHus 00JI0T U 03€p.

OddexT 600T mapaMeTpu3yeTcsi MHOKUTEIEM 3aJEPKKU, KOTOPHIA BIMSIET Ha
CKOPOCTh TOBEPXHOCTHOTO W PEYHOTO CTOKOB B 3aBUCUMOCTH OT IPOILICHTHOTO
conepxanust 0010T. DPdeKkT comepkaHus 03€p MPOUBOAUTCA AHATIOTUYHBIM
o0pazom.

Pe3ynbrarsl MoAEIMpPOBaHMUS.

[Ipy mpoBeAEHUM YHUCIEHHBIX SKCHEPUMEHTOB IO KIMMAaTUYECKOW MOJEIH
PEYHOTO CTOKa OBUIO BHIOPAHO pa3perieHre, COOTBETCTBYIOIIEE pa3pelIeHUI0 B
PErMOHANILHON KIIMMaTu4deckol mojenu, paspadoranHoir 8 UBMuMIT CO PAH, u
coctasstomee 0.3*%0.3 rpamyca mo mupoTe U JoATOTE COOTBeTCTBEHHO. Oporpadus,
nonyuyerHas u3 nanueix peananu3a (NCEP/NCAR Reanalysis Project at the NOAA-
CIRES Climate Diagnostics) myTeM HHTEPHONSALIUU U CYOBEKTUBHOW KOPPEKIIHH,
MO3BOJIIET MOJICTUPOBATh CTOK MPECHBIX BOJ OCHOBHBIX CHOMPCKUX peK B OacceiH
CeBepnoro JlegoButoro okeana. JlanHsle o0 penpede TOBEPXHOCTH ObUIU
OTKOPPEKTUPOBAHBI C YUETOM OJHO3HAYHOCTH HAIPaBJICHHUS CTOKA U3 KAXKIAOU sSTUCHKU
CeTKH. YdeT OO0JIOT M 03€p OCYIISCTBIISICS Ha OCHOBE 00pabOTKHM MaccuBa
00aIbHOTO pacnpesneaeHus 0010t 1 o3ep [8, 9].

HUcxonss w3  3amaum  M3y4YyeHHs  KIUMaTU4YecKux mnporeccoB  Cubupw,
paccMatprBaeMasi o6acTh mokpbiBaeT Tepputoprio 40°N - 80°N, 50°E - 150°E mo
MPOCTPAHCTBY. JTa 30HA MPOCTUPAETCS MO A0ATOTE OT Ypana no JansHero BocToka
u no mupore oT CeepHoro Kazaxcrana no CepepHoro JlemoButoro okeana. B
MOJIeTTH yuuThIBAIUCH Oacceitnnl pek: OOb-Upthim, Ilyp, Anrapa-Enuceii, Jlena,
Nunurupka, KombimMa, AHanbipb, AMyp. S4eliKu HOBEPXHOCTHOTO W TPYHTOBOTO
CTOKa MPEJCTABISUINCH B MOJICNIM KaK OT/AENIbHBbIE PEe3epByaphl, a SUYECUKU PEYHOTO
CTOKa 33JaBaJIMCh KaK KaCKaJl pe3€pByapoOB.

h(t) =



JIyist BEIOpAaHHOTO BapuaHTa MOJEIM CTOKAa HEOOXOAMMO 3aJaHue CIETYIONIUX
BXOJIHBIX MapaMEeTPOB: OCAAKU; UCTIAPEHHUE, MEPEXOIbI U3 KUIKOU B TBEPAYIO (a3bl U
00paTHO, MHPUIBTPALMSA B MOYBY. DTH JaHHBIC OBLIM B3SIThl M3 JAHHBIX peaHaIu3a
NCEP/NCAR. B kauecTBe KOHTPOJBHBIX JAHHBIX HMCIOJIb30BAIUCh KIMMATHUYECCKUE
JaHHbIE TOAOBBIX pacxogoB Cubupckux pex Atiaca ApPKTHKH W JaHHBIE O
CpPEIHEMECSYHBIX CTOKAaX IMOJIydeHHBIX MocTtamu ['uapomerciyx0bl Ha cTBopax OOb-
Canexapna. {nuHa panoB coctasisiia nepuon 1936 — 1990 rr. laHHbIe AJ1s1 KaXK10TO
Mecsilla ObUIM OCPEIHEHBI 3a YKa3aHHBIM TEpPUOJl U TOJIyYEHHbIE 3HAYEHUS IS
KaXKJIOTO Mecsilla ObUTH NPUHSTHI 33 KIMMAaTH4YE€CKUE 3HAYCHUSI.

Ha puc. 1 npencraBieHsl pe3ynbTaTbl CpaBHEHUS PE3YIbTaTOB MOJECIUPOBAHUS
CPEIHEKIMMATHYECKUX TOAOBBIX CTOKOB Ha OCHOBE JaHHbIX peaHann3za NCEP/NCAR
C TOIOBBIMH PACXOJIaMH, MOTYYEHHBIMA Ha OCHOBE THAPOJIOTHYECKUX CHEMOK.

B CpegHeknMMaTuyeckme gaHHble

400 - 7/\“
N AN

Puc. 1. l'ogoBsie pacxombl (Ky0.KM)

Ha pucynke 2 mpeacraBieHbl pacupeneieHusl THIporpadoB romoBoro CToka Ha
ctBope  OOb-Canexapn. CIUIONIHBIMH ~ JIMHUSIMH ~ TIPEACTABICHBI  CpEIHE-
KIIMMaTHYeCKHe Tuaporpadsl 1Mo pacdeTaM W THAPOJOTHUUCCKUM H3MEPCHHUSIM.
Paznuuns B MakCHMMaJbHBIX pacxoaax COCTaBIsAOT 12% ¢ 3ama3npiBaHWEM IMaBOJKA
mo ¢a3ze Ha OOMH Mecsll. [mcrorpamMma MpeACTaBIsSeT TOAOBBIC THAPOrpadbl H
0CaJIKH, OCPEIHEHHBIE 110 AecsaTuiieTusMm ¢ 1948 o 2010 rr.
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3aKkiroueHue

Ha ocHoBe pa3paboTaHHON MOJEIN KIMMaTH4eCKOTO PEUHOIO CTOKA MTPOBEICHBI
AKCIIEPUMEHTHI TI0 MOJECIUPOBAHUIO PEYHOIO CTOKA HA OCHOBE JIAHHBIX pEaHaIN3a
NCEP/NCAR. Pe3ynprarbl CpaBHEHHS PACCUYUTAHHOTO CPEIHEKIMMATUYECKOTO
roOBOTO CTOKAa U TOJMOBOrO Tujaporpada ¢ JaHHBIMA U3MEPEHUN Ha
rujgposiornueckoM nocty OOb-Canexapa gaeT xopoiee coBnageHue. PacueTs
MEKT0/I0BOM M3MEHYMBOCTH JatoT Oosbinue ominuus ¢ 1975 roga. MoenbHbIN CTOK
B COOTBETCTBUM C OCAJKaMH pEaHAIN3a YBEIUYUBACTCS, UYTO MOMKET SBISATHCS
OTKJIMKOM Ha KJIMMaTU4YeCKue u3MeHeHus B 3anaanoit Cudupu, mpuBOASIINE K POCTY
ctoka CHOMPCKUX PEK, HAOMIOIaeMbIX B IMOCIICTHUE TEeCATUICTHS [5].

ABTOpHI cTarhy Onarogapasl A.A.DOMEHKO 32 KOHCTPYKTUBHBIC 00CYKICHHUS.
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