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®opMupOBaHHE U TassHHE CHEXXHOT'O IOKPOBa B 6acceiflHaX BEMMKUX CHOMPCKHUX peK

BBenenue

HccnenoBanuio TUHAMHUKH XapaKTEPUCTHK CHEXHOIO MOKPOBA B CEBEPHBIX PETMOHAX IMOCBSIICHO B
nocjeIHee Bpemst 00JIbIIIOe KOTMUYECTBO myoaukanuii [3, 9, 11-14, 17-20].

CHexHbIi TIOKpOB, KaK M OOJIAYHOCTh, SABIISETCS OJHUM W3 CHUJIbHEHIINX CE30HHBIX MEXaHU3MOB
oOpaTHOH CBS3U B cHcTeMe arMocdepa — TOJCTUIIAIONIAS MOBEPXHOCTh. V3yueHue ero CBOWCTB H
KauecTBa BOCIPOU3BEACHHS XapaKTEPUCTUK CHETa B TMIPOJUHAMUYECKHX MOJIEISIX — Ba)KHBIM 3Tam B
MOJEJIIMPOBAHUU KIMMAaTUYECKONM CHCTEMBbl B 1I€JIOM U B Pa3BUTUU YHMCIECHHOIO MPOTHO3a IMOTOJbI,
npexae Bcero ais Poccun. AnexBaTHoe HaOMIONEHUSM BOCHPOU3BEICHUE B MOJENSIX XapaKTEPUCTUK
CHEXKHOT'O ITOKpPOBaA U, IIPEKIE BCErO, €ro TasiHUS B BECEHHUI NMEPHOJ JacT HalekAy Ha BO3MOKHOCTb
Mpe/ICKa3bIBaTh BECEHHHUE MOJIOBO/Ibs B OacceiHaxX KPYMHBIX PEK, YTO SIBJSIETCA YPE3BBIYAMHO BaXKHOM
npobnemoit B Poccun, crpajaromeil 0T eXeroJgHoro BECEHHEr0 MOATOIUICHUS JIECATKOB HAcCEeCHHBIX
MTYHKTOB.

B psne ny6onukanuii [9,13,14] ananusupoBaiuck uHTErpanbubie mo EBpasun u CeBepHolt Amepuke
XapaKTEPUCTHKH CHEXHOTO IOKPOBa, MOJy4deHHbIe B dKcrepuMmeHTtax Tuma AMIP (Atmospheric
Models Intercomparison Project — IIpoekt CpaBhenust Mogaeneit Atmocdepsi) [15]. C momornipro
MPUBEACHHOTO B 3TUX paboTax aHaln3a, MOXKHO CYJUTh O KaU€CTBE BOCIIPOU3BEICHUS XapaKTEPUCTUK
CHE)KHOTO IIOKPOBa B MOJENAX B LEJIOM, HO HEBO3MOXKHO TIOHATH KaueCTBO MOJECIUPOBAHUS
pacnpeziesieHus: cHera 1o KOHTUHeHTaM. [IOHSITHO, 4TO CHer sBIISETCS JIEMEHTOM, BOCIPOU3BEICHUE
KOTOPOTr0 B TUAPOJAMHAMUYECKMX MOJENSX CBA3aHO C KAayeCTBOM ONMCAHMS MOJENSIMHM 3UMHEN
TEMIIEpaTyphbl MOYBBI, TEMIIepaTyphl BO3ayxa BOMU3M 3eMJIM U B CBOOOJHOI aTMocdepe, a Takxke
OCaJIKOB. AHANIM3 PErMOHANBHBIX XapaKTEPUCTHK CHEra SBISETCSA OJHOBPEMEHHO M aHaJIU30M
PETHOHANBHBIX THAPOJIOTUYECKUX U TEPMUUYECKUX 3UMHHUX XapaKTEPUCTHUK.

Jl1is aHanmM3a peruoHaIbHBIX THAPOIOTUYECKUX XapAKTEPUCTHK B PE3yIbTaTax III00ATBHBIX MOJENIeH
4acTO TOJIB3YIOTCS OCPEIHCHHEM DJIEMEHTOB BOJHOTO OajlaHca Mo BomocOopaM KpymHBIX pek [4,8].
Ocpennenue 1o BomocOOpaM KpYNHBIX PEK SBJISETCS ECTECTBEHHBIM MAacIiTaboM Ui OLEHKHU
THIPOJIOTUYECKUX XapaKTEPUCTUK MO KPYMHBIM pErHoHaM CYIIU, PE3yJabTaTbl KOTOPOTO MOXKHO
CpaBHUTH C HanboJiee HA/IEKHO U3MEPSIEMOM THIAPOIOTHUECKON XapaKTEePUCTUKOM - YCTHEBBIM CTOKOM
PEKHU.

B nanHo# paboTe MpUBOAMIIOCH CPAaBHEHHE XapaKTEPUCTUK CHEXHOTO MOKPOBA MO SMIHPUUYECKUM
JAHHBIM, peaHaIM3aM W IO pPe3yJbTaTaM YHCICHHBIX 3KcnepumeHTOB Turma AMIP-2 (Bropas ¢aza
HKCHEPUMEHTa) C POCCHUHCKUMH THAPOJMHAMUYECKHMHU MOJEISIMH, OCPEIHEHHBIM IO BOJOCOOpaM
Tpex cubupckux pek — O6u, Enuces u Jlensl. 'maporpadbl ycTbeBOTrO CTOKa CTPOUIIUCH MO JaHHBIM
s O6u — Canexapn, uist Ennces — Urapka, ans Jlenst — Kycyp.

1. Onucanue JaHHEIX, TPUMEHSIOMUXCA IS aHAJIN3a
B pabore ucnonp3oBagMch NapaMeTpbl CHEXHOIO IIOKPOBA, IIOJYyYEHHbIE B SKCIEPUMEHTAX,
MPOBEACHHBIX M0 TpoTokosry AMIP-2 — BTOpoii (a3l MeXITyHApOJHON MPOrpaMMBbl 10 CPABHEHHUIO
Mozenel obmen rupkysiiuu armocdeps! [15]. Kak u3Bectno, AMIP-2 skcniepuMeHThI POBOISATCS C
MozensaMu obmel nupkynsuuu atrmochepsl C pacuetamu Ha 20 jer (1979-1998 rr.) ¢ enuHoit
TEMIepaTypoil MOBEPXHOCTH OKeaHa, 33JaHHOM B  COOTBETCTBUM C  HAONIOJCHUSIMU B
IIPOCTPAHCTBEHHBIX CTPYKTypax MOJEICH, OJWHAKOBOM KOHIICHTPALMEW YIVIEKUCIIOrO rasa H
BBINTOJIHEHUEM HEKOTOPBIX €IUHBIX CBOMCTB oporpaduu. s aHain3a UMENUCh PsJIbl IN100ATbHBIX
noJieil BOJHOTO SKBUBajeHTa cHera B AMIP-2 — skcniepumenTax ¢ mozensto ['uapomeruentpa Poccun
('MII). Mogens I'MI] He sBisercss odpunmanbHpiM ydacTHUKOM AMIP-2 mpoekra, Tem He MeHee,
SKCHEepUMeHThl 1o mnporpamme AMIP ObuiM mpoBeeHBI M CpaBHEHUE pa3IMYHBIX ACHEKTOB
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MOJICTTUPOBaHUS MPUBEACHB B mybOnukanusax [5-9]. Kpome Ttoro, ObuIM J1F00€3HO MPEIOCTABICHBI
aHAJIOTUYHBIE XapaKTEPUCTUKU MO BOCIPOU3BEACHUIO CHEXHOTO MOKPOBa O(UIINATIBHBIX YYACTHUKOB
nporpammbl AMIP — Uuctutyra BeruucnurensHoit Marematuku PAH (MBM) [1,2], u I'maBHoit
I'eodusnueckoit O6cepBatopun uMm. A.U. BoeiikoBa (I'T'O) [10]. B kadectBe 3TamoHOB B paboTe
WCIONIb30BATINCh JaHHBIE CHETOMEpHBIX u3MepeHuil mo Cubupw, 100€3HO MNPEAOCTaBICHHBIE
corpyaHukamMu Jabopatopun kinumara Wuctutyra ['eorpadum PAH. beuio Taxke mpoBeneHo
HEKOTOpPOE CpaBHEHHUE XaPaKTEPHUCTUK CHEKHOTO MOKpPOBa, MonydeHHBIX B peanann3zax NCAR/NCEP
(HammmonanpHoro Ilentpa Atmodepupix UccnenoBanuii — CIIIA) [17] Bepcun 1 u 2 u peanasusa
ERA-40 ECMWEF (Esponeiickoro Llentpa Cpennecpounoro IIporuosza Iloroasr) [16]. B nansheiimem
MpeoiaraeTcs MOCBATUTh BOIMPOCY OLEHKHU KayecTBa BOCIIPOU3BEACHMS XapaKTEPUCTHK CHEKHOTO
MMOKPOBA B pPeaHalin3ax OTACIbHYIO padoTy.

2. AHanu3 U3MEHEHHUS CPEeJHUX XapaKTEePUCTHK IIIOMATU CHEKHOIO MOKPOBa
B OaccelfHaxX BETMKUX CHOMPCKHUX peK

Ha puc.l npusenen rogosoi xox cpeaHux 3a 20 jeT M3MEHEHUH IUIOIIaau, OKPBITOM CHErOM, IO
nanHbIM peanann3oB ERA 1 NCAR/NCEP-2 u o pesynsratam AMIP skciepumenToB moneneit ' M1,
ITO u UBM, a Ttakxe romoBoi ruuporpad ctokoB pek OOu, Enuces u Jlensl. U3 ananmmsa stux
rpadUKOB MOXHO BHJIE€Th, YTO TOJOBbIE M3MEHEHHUs OCpeJHEHHBIX 3a 20 JeT BeJWYMH IUIOIIaIu
MOKPBITUSI CHETOM IO JIAHHBIM PEaHAIM30B U 0 YHUCIECHHBIM 3KCIEPUMEHTAM TPeX MOJeNel B LEI0OM
Onmu3ku Apyr K Apyry. OHU MpakTUYEeCKH COBMAJAIOT IO IUIOHIAJM YCTAHOBUBILIETOCS CHEXHOTO
3UMHETO MMOKpOBa. BUAHO, UTO HAKOIJIEHWE CHEra U TasHUE B 3aIIaHOW, LIEHTPAJIbHON U BOCTOYHOM
gacTsax Cubupu (Bogocoopsl O6u, Enrices u JIeHbI — COOTBETCTBEHHO) 3aMETHO OTJIMYAIOTCS JAPYT OT
apyra. B 0onbioil Mepe, 3TO CBSI3aHO C pa3jIMYHBIM XapaKTEpOM TOJOBOTO XOJa TeMIIepaTyphl H
0CaJKOB B KaXJOM M3 PerHoHoB. K coxkalleHHI0, HE MMENIOCh COOTBETCTBYIOIIUX MOJIEH MPU3EMHOU
TEeMIIepaTypbl BO3[yXa U OCAJKOB ISl BCEX MOJENEH, a TOJbKO AIMIUPUUYECKUE JaHHBIE U PE3yIbTaThI
sKkcnepuMenTa ¢ mozenbio ['MII. OTu nanHbIe, OCPEAHEHHBIE TI0 TOMY K€ UHTEPBAIy BPEMEHU U TEM
ke OacceliHam mpuBeneHbl Ha puc. 2. Huxe, npu Oojee neTaabHOM aHalU3€ Pe3ylnbTaToB pHC. 1,
Oynem mpuberaTb U K paccMoTpeHuto puc. 2. Ilpuyem STaloOHHBIMH JaHHBIMU IS TPU3EMHOI
TeMIIepaTyphbl BO3/yXa CIYXHIU psasl TemnepaTypsl Ha ypoBHe 2M NCAR/NCEP peananusa, a uis
ocankoB — manHble GPCP (I'mob6ampHoro Ilpoekra Knumatmdecknx OcaakoB). DTalOHHBIC JTaHHBIC
OCpPEJIHEHBI 110 TEM K€ BPEMEHHBIM MHTEpPBAJIaM U MPOCTPAHCTBEHHBIM PETHOHAM, UYTO U PE3YJIbTAThl
HKCIIEPUMEHTOB C MOJIEIISIMU.

2.1. Amann3 popMUPOBaHUS CHEKHOTO IOKPOBA B OCCHHUH NMEPUOL

Onucanve W3MEHEHUS MAacCChl CHEKHOTO TIOKPOBA SIBIISIETCS OTPAKEHUEM TEPMHUYECKUX U
TUIPOJIOTUYECKUX CBOMCTB aTMocdepsl U cymn. Kak yke ylmoMHUHaNIOCh BBILIE CPEAHUE TEPMUUYECKUE
XapaKTepUCTHUKH B OacceliHax peK, MNPUBEIACHHBbIE Ha puC. 2, BIOJHE YAOBICTBOPUTEIHHO
OMHCBIBAIOTCA B AKcrepuMeHte ¢ monenbto ['MII. MoxxHo BuaeTrh, uto mo pesyiabratam AMIP —
sKcnepuMeHTa B OacceiiHax O6u u Enucest Temmeparypsl 3MMOM M OCEHBIO Ha HECKOJIBKO I'paJyCcoB
BhIlIe HaOmoAeHU. B Oacceline p.JIeHsl Temmeparypsl Oamke K HAOMIOICHUSIM U OTJIMYWS 3aMETHBI
TOJIBKO B HOsIOpe-siHBape.

Ocanku mo JaHHBIM SKcnepuMeHTa ¢ Mozenbio ['MII 3aBbIieHbI MO BEIWYMHE BO BCEX CE30HAX
npuOIM3uTeNbHO B 1,5 pa3a. COOTHOIICHHS BETUYMHBI OCAJKOB B Pa3IMYHBIX OacceifHaX B OCCHHEE -
3UMHUNA MIEPHUOJ] 110 pe3yibTaTaM 3KCIHEPUMEHTa COOTBETCTBYET HAOIIOACHHUSIM — @ UMEHHO OCEHbIO U
3UMOI KOJIMYECTBO OCaAKoB B OacceiiHe OOuM BBIIIE, YEM B OCTalbHBEIX OacceliHaX, HaMMEHBIIHNE
BEJIMYMHBI OCaakoB B OacceitHe Jlenpl. KoamdyecTBO OCagKOB MMEHHO 3TOTO CE30HA OINpEICIsIeT
(dhopMUpOBaHHE CHEXHOTO MOKPOBA (HAKOIIEHUE MAKCUMAIILHON BEJIMYUHBI).

N3 anmamms3a puc. 1 BUIHO, 9TO B CpPEIHEM CHEXHBIA MOKPOB (opmupyercs B Oacceline p.OO0b,
Ha4YMHASI C CEHTAOPS, a ¢ HOSOPS 7O CepelMHbl MapTa IUIOMIA (b, TOKPHITasi CHETOM, MPAKTUYECKU HE
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Mmensiercs. [lpuyem HakoIJIeHHE CHera IpOTEKaeT BIOJHE paBHOMepHO. B Oacceiine p.Enuceit
(GbopMHpOBaHNE CHEXKHOTO MOKPOBA MPOTEKAET MHTEHCUBHEE B MEPBYIO MOJOBUHY OCEHH U HECKOJIbKO
MeJyieHHee B KoHIle oceHu. Ha Jlene B cpeHeM CHET JIOKUTCS 4yTh JIM HE Ha MECSIl paHblle U, Cys
10 IaHHBIM pEaHaIN30B, K KOHILY OKTAOps ero opMupoBaHue, IpaKTHUECKH, 3akaHunBaeTca. CHer Ha
Jlene nepkutcsa Ha MecAll 10JIbIIIE, TOYTH JI0 Masi — UIOHSI.

OObscHEeHrEe pa3nuyuil B MPOIECCe HAKOIUICHHS] CHEra CBSI3aHO, €CTECTBEHHO, C TEPMHUUYECKUMHU U
THAPOJIOTUIECKUMU 0COOCHHOCTSIMH peruoHoB. OOpaTuMCs OMsITh K puc.2.

B Teuenue Bcero mnepuona (GOpMHpPOBAHUS CHEXKHOTO TMOKPOBA, COIJIACHO pHC.2, CpeaHss
Temneparypa B 6acceitne p.O6b Ha 3-4°C BhilIe Temneparypsl B Oacceline p.EHuceil, a remnepartypa
st 6acceiina p.Enuceit Ha 4-5°C BpIIe cpenHel Temneparypbl Oacceiina p.Jlena. MOXHO 3aMeTHTH
TaKXe, 9TO CPEAHUN TEPMUUYECKHIN PEKHUM BO BCEX Tpex OacceifHax BOCIPOM3BENICH B SKCIIEPUMEHTE C
mojenbio ML Becbma G11M3K0 K JaHHBIM peaHajn3a. XapaKTepHOe paclpeeseHUe 0CaAKOB B IEPHOJ
o0pa3oBaHMsl CHEKHOTO IOKpPOBa TakKe NpUBOAMTCS Ha puc.2. bonblime BenMYuMHBI OCAIKOB B
TEUYEHHE BCEro OCCHHE-3MMHEr0 IEepHojia COOTBETCTBYIOT OacceiiHy p.O0b, HECKOJIbKO MEHBILINE
BeMMuuHbl — Oacceitny p.EHmceit m eme Menpmme — p.JleHa. 3ameTuM Takke, YTO B3aMMHOE
COOTHOIIEHUE BEJIMYUH OCAJKOB IO PErMOHAM BOCIPOU3BEIECHO aHAJIOTUYHO COOTHOIICHHUIO OCAIKOB
no aanHbiIM GPCP, B To BpeMs Kak aOCOJIIOTHbIE BEIMYMHBI OCAJKOB B 3KCIEPUMEHTE 3aBBIIICHbI
MOYTH BO BCE CE30HBI U IS BCeX Tpex OacceiiHoB. bornee Hu3kue temmeparypsl B Oacceiine JIeHsl B
CEHTSOpe TPHUBOAAT K Oojiee paHHEMY (HOPMUPOBAHHUIO CHEXXHOrO TMOKpoBa B Bocrtounoit Cubupu.
CkopocTh pocTa CHEXKHOTO TMOKpPOBa BBIIIE B IMEpPBbIE MeCAIbl B OacceitHe p.JleHa, 4yyTh HUXKE B
Oacceitne p.Enuceii u camas Hu3kas B 6acceitte p.O0b.

dopMupoBaHUE CHEXKHOTO MOKpOBa yisi OacceiiHoB p.O0b U p. EHucei, BOCIpon3BOIMMOE MOJIEIBIO
ITO, mpoucxomutr MemnenHer, yem B Mmojenu ['MIl. CpenHue BeIWYMHBI IJIOMIAAW, MOKPBITOM
cHeroM, ans Oacceitna p.OOp u p. EHmceit mo naHHbIM 3KcriepuMeHTa ¢ Monenbio I'MI[ Ommke k
BenmunHaM u3 peanannza NCAR\NCEP, a mo ganusiM skcriepuMenToB ¢ Mozeasmu [ TO u UBM stu
BEJIMYMHBI HECKOJIBKO BHINIC M ONM3KU K JaHHBIM peaHanu3a ERA. Jlns Gacceiina p.Jlena miiomanas
CHera Io pe3ysbTaTaMm JKcIepuMeHTa ¢ MoJenbio MIBM no cpaBHEHHIO ¢ OCTalbHBIMU MOJEISIMHU U
JTaHHBIMU peaHAM30B 3aBblllieHa. MogaenbHbie pacuersl [ TO Onu3ku k ganHbIM peaHanmm3a ERA, a
pe3yabTatel Mogenu ' ML — npaktudecku coBrnanaroT ¢ nanHsiMu peanann3za NCAR\NCEP.

2.2. Aranmn3 npomecca TasHUSA CHEXHOTO IOKPOBa BEIMKHAX CUOHPCKHUX pPeK

PaccMoTpuM BecbMa BaXKHBIHM, KaK JJIsl aHAJIM3a KauecTBa MOJCIMPOBAHMS THIPOJIIOTUH PETHOHA, TaK
W JJI pelleHus] MPOTHOCTHYECKUX 3afad, pexuM TasHus cHera. Cyas Mo JaHHBIM pucC. 2, BeCHa B
3anagnoit CubupH HACTYIACT paHbllle M TEMIIEpaTyphl BO3ayxa Haja OacceiiHoM p.O0u 3aMETHO BBILIE,
[0 CPaBHEHUIO C IpYrMMH OacceliHaMu, B BeceHHUE Mecsipl. Ce30H TasHUS CHEra MOKET HauMHAThCs
B cepennHe — KoHIle MapTa. B BomocOope JIeHbl cxo1 cHera mpoucxXoauT Ha Mecsl] no3xe. CKopocTh
pocTta CTOKa peK MNpsIMO MPOMOPIUOHAIBHA CKOPOCTHU TasHUS CHEKHOTO IMOKpoBa. MakcuMmym
CKOpOCTEH pocTa CTOKa U TastHUA cHera 1yt OOu MpUXOoIATCs Ha KOHEIl arpens, a [uid JIeHbl — Ha Maid.
HHTEeHCUBHOCTD TasHUSI CHEra B OKpPEeCTHOCTSIX EHuces pacTeT mocTeneHHO B T€YEHHE MEPBBIX JBYX
KaJICHJApHBIX BECEHHUX MECSIIEB.

Huxe mnpuBonmarcs pesyiabTaThl CpaBHEHHs TasHUS CHera B peaHanu3ax. Bpems, 3a KkoTopoe
MPOTEKaeT TasHHE CHE)XHOTO MOKPOBA, 3aBUCUT KaK OT HHTEHCUBHOCTHU MOTEIUICHHUS B PETHOHAX, TaK U
OT 3aracoB CHEra, HAaKOIUIEHHBIX 3a 3uMy. Cyns 1Mo CpeTHUM JaHHBIM, IPUBEACHHBIM Ha puUC. 2, HaJ
3amanuoit Cubupbio HaOMIOMAIOTCS OOJiee BHICOKHE 3UMHHUE OCaakd, 4yeM Haja Bocrounoit Cubupbio.
ITo pe3ynmpraraM MHOTOJIETHUX HAOJIOJCHWA MaKCUMalbHas TOJIIMHA cHera B OacceiiHe p.OOu B
KOHIIE 3UMBI cocTaBiisieT 39 cM, a B Oaccerine Jlensr — 32 cm [19].

Heob6xomumMo oTmeTHTh, UTO, Cyns mo puc.l, TasHue BO Bcex OacceifHax (C TOYHOCTBIO B MECSI)
3aKaHYMBAETCS TIOYTH OJJTHOBPEMEHHO - K HIOJIIO.

OTmeTHM TakXe, 4TO BpeMsi TasHMs cHera ajsi OacceifHa p. OOM IMpaKTHYECKU COBMAJO B JTaHHBIX
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o0oux peaHann3oB. TemI TasHUS CHEra BIIOJIHE YAayHO ONMHCaH B 3kcriepuMenTe ¢ Monenbio I'MII. 1o
pe3ysbTaTtaM 3KcnepuMeHTa ¢ mojenbio UBM TassHue HaunHaeTcs Ha MeCSI] — MOJITOpa paHbIlIe U
nporekaeT meayiennee. [1o nanubIM skcniepuMenTta ¢ Moaenbio I'T'O TasiHue cHera HaYMHAETCS TTO3XKE
YeM M0 JJaHHBIM pPEeaHallu30B U MPOTEKaeT OblcTpee. 3aKaHUMBAETCA TasHUE (C MECSIYHON TOYHOCTHIO)
IIPaKTUYECKH OJHOBPEMEHHO 110 pE3yJIbTaTaM BCEX MOJAEIEN.

Jlnst Gacceiina p.Enuceit u Jlena mo manHbM peananusza EPA cHeroMm mokpeiTa HECKOJIBKO OOJbIIas
IUIoUIalb, HO TasHUE CHEra HAYMHACTCS M 3aKaHYMBAETCS, NMPAKTHUUYECKU OJHOBpPEMEHHO. O4YeHb
OJIM3KMIA K IAaHHBIM peaHaIN30B XapakTep TasHUS CHETa OTPa3uiICs B AKCIIEpUMEHTe ¢ Mojensio ' MII.
N B Oacceitne p.Enmceir m B Oacceifne p.Jlena TasHue cHera mo OaHHBIM 3Kcnepumenta ['TO
3a/1epKaNOCh IPAKTUYECKH HA MECSIL M 3aKOHYMJIOCh TOJIBKO B HMIoJ€. TeMIl TasHUs CHEra 1o JaHHBIM
mozenu UBM 6nmke K TaHHBIM peaHaTH30B, HO MPOTEKAET 00Jiee MHTCHCUBHO, XOTS 3aKaHYMBAIOTCS,
KaK U B OCTAJIbHBIX MOJIETISAX, B UIOHE.

Heckonbko cioB HE00X0AUMO T00ABUTHh O CBSI3U CTOKAa CHOMPCKHUX pEK C M3MEHEHHEM CHEXHOTO
nokposa. [lo rpadgukam, npuBeAeHHBIM Ha pUc. 1, BUIHO, YTO POCT rOJIOBOTO CTOKA CHOMPCKHUX pEK U
YMEHBILIEHNE IUIOIIAM CHEKHOTO IOKpOBAa INPOMCXOAUT MPAKTHUUECKU OJHOBPEMEHHO (B BeChbMa
rpyoom MecsuyHoM npuOmkeHuu). HecMoTpst Ha pa3iauuus B TEPMHUECKHX XapaKTepUCTHKAX, B
CpPEIHEM MAaKCHMAJbHBIX 3HAUEHUI CTOK JOCTUIAeT HAa BCEX pEKax B Mae-UIOHE, B TO BpeMs, Kak
3aMeTHas JacTh OacceifHa erie mokpbiTa cHeroM (mopsnka 40% miomanu). Ilo 1aHHBIM peaHanu3oB B
MOMEHT MHKa cToKa B Oacceiine O6u coxpansercs 8% nokpeITus (6,4% 1Mo SMOMPUUYECKUM JaHHBIM U3
[18]), 18 % nns Enuces (21,1% mo [18]) u 19% nns Jlensr (32,1% mno [18]). B o6meii xaptune
U3MEHEHUs CPEIHEH IUIOIAAM, ITOKPBITOM CHErOM, O3TH CBOMCTBAa OTpa)XEHBI I BCEX MOJENCH.
Haubonpmme oTinMuuss OT JaHHBIX peaHAIW30B HAOMIOAAIOTCS B pe3yibTaTax AKCIEPUMEHTOB C
Mozenbio ['TO. [IpoBoauTcs KaueCTBEHHOE CPaBHEHUE TasHUS CHEra B MOJEISAX C U3MEHEHHUEM CTOKa,
TaKk KaK CTOK, U OCOOCHHO MHOTOJIETHHI CpelIHUU CTOK, KaK YK€ YINOMHUHAJIOCh BBILIE, SBISETCS
HanboJiee Ha/IeKHO U3MEPSIEMOM MHTErPAIbHOM THAPOJIOTHUECKON XapaKTepUCTUKOM Oacceiina, bomee
TOYHOM, YeM cpefHue 1o OacceiiHaM XapaKTEePUCTUKH CHEXHOTO MOKPOBA MIIM OCAIKH.

3. Amamu3 [NaHHBIX CHErOMepHHIX HaOmmoneHmii B OacceiiHax Benmkux pek CubOupm mus
MONYy9€HHS 3TAIOHOB OLEHOK OMMCAHWS AaHOMANWil CHEXHOI'O MOKPOBA B YHCICHHBIX
9K CIIEpUMEHTax

Kpome ananusa Bocripou3BeeHUS MOACTSAME cpeaHux 3a 20 jeT pekuMoB (OPMHUPOBAHUS U TasTHUS
CHera, ObLIa IPEeJIPUHSATA MTONBITKA OLEHKH OIMCAHUS aHOMAJIMH CHEXHOI'0 MOKpoBa. J{j1st aToro 6su1n
MIPOaHAIM3UPOBAHBI PE3YJIbTAThl CHETOMEPHBIX H3MepeHuii mo Cubupwu.

Ha puc. 3 mpuBeneHa kapTa pacnpeieieHnus CHErOMEPHBIX CTAHIMH JUIs BOAOCOOPOB KPYIHBIX pEK
Poccun. Bunno, uto Gacceitnbl paccmarpuBaeMbix Hamu pek — O0u, Jlensl u Ennces — mokpbIBaiorT,
IPAaKTUYEeCKH, BCI0O CHOUPH U ABJISIOTCS 3HAYUTEIbHBIMU KOHTUHEHTAIbHBIMU peruoHamu CeBepHOro
nonymapus. HeoOXoauMo MOAYEpKHYTh, YTO Ha pHUC. 3 TMPEACTaBIEHO MAaKCUMAaJIbHO BO3MOXKHOE
KOJIMYECTBA CTAaHLHUMU, N0 KOTOPBIM MMEIOTCSI CHETOMEPHBIE U3MEPEHMs B BHIE TOJIUHBI CHEKHOTO
MMOKPOBA ¥ BOJHOTO SKBUBAJICHTA B HeM. [lepros HaOM0eHN U POMYCKH HAOMIOSHUH I KaXI0i
CTaHLMHU 3aMETHO Pa3yInyaroTcs. B Kakaplii MOMEHT BpeMEHHU, OCOOCHHO B BECEHHMH NMEpUOJ| TassHUSA
cHera, HH(pOpPMalUs MPUXOAUT C MEHBIIETO YKCia CTAHLMK, YeM IpeJcTaBieHo Ha puc. 3. Jlaxe npu
TOM, YTO NPUBEACHHAS CETh SABJIAETCS MAaKCHMaJIbHO BO3MOXXHOW, BUJHO, YTO CHETOMEPHBIE CTaHLIUU
pacroyio’keHbl KpailHe HEpPaBHOMEpPHO IO IUIOMIAJXW BOJOCOOPOB M OCHOBHAS 4YacTh H3MEPEHUI
XapaKTEPUCTUK CHEXXHOIO0 IMOKpOBAa IPOBOJUTCS B BEPXOBbAX peK. JIuib HeOOsbIIOE KOJINYECTBO
CTaHIMH PAcIOIOKEHO BIOJb pycia pek. CHEeXXHBIH MOKPOB B HU30BBAX pek OOb, Ennceit u Jlena,
Ja)ke MOTCHIMAIBHO, U3MEPSAETCS Ha OYEHb PEIKOW ceTH. I IOoJydeHus NMpeNCTaBUTENbHBIX IS
KaX/10ro OacceiiHa psSIOB aHOMAJHMH CHera ObUIM BBIOpAHBI MO JAEBATH CHETOMEPHBIX CTAaHIMM IS
Kaksioro OacceitHa. BeiOop cTaHIuii onpenesnsiicss MaKCUMaJIbHO BO3MOYKHOM TIOJIHOTOW M Ka4eCTBOM
HAOIIOACHNH ¢ MHUHMMAJIbHBIM KOJMYECTBOM MIPOMYCKOB B AaHHBIX 3a 1979-1998 rr, a xpome Toro
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HEO0XOMMOCTBIO ONMCAHMS XapaKTepa CHEXHOTO MOKPOBA B BEPXOBbE, CPETHEM TEUCHUSAX PEKU U B
HU30BBE. JIJIg KaxJoW 4YacTh pyciia BeIOMpanoch He MeHee 3 craHumid. Beibop 3 Omumsnexaniux
CTaHUMH JUIA KaXJIOW YacTH TEUeHUs peKd ObUIa CBsi3aHAa C HEOOXOIUMOCTBIO IPOBEICHUS
THIATEILHOTO KOHTPOJISl JAaHHBIX Ha Haiuyue omuOok. J[aHHbIE TONIIUHBI CHEXHOIO MOKPOBa Ha
K10l CTaHIIMM CPaBHUBAJIUCH C JaHHBIMU COCEJIHUX CTaHIUH, PACIOIIOKEHHBIX HAa OIHOPOIHOM
nauamadTe. OTOPaKOBBIBAIMCH BHIOPOCHI, MPU KOTOPHIX BEJIMYMUHBI pa3inyainuch B 3 U Ooiee pasa, a
3aTeM OCTaBILIMECsS JaHHBIE YCPETHSUIUCh TOMECSYyHO. B ciaydae OTCYTCTBUS MM OIIMOOYHOCTH
JAaHHBIX B MHTEpBasie OoJiee TPETH Mecslla, JaHHbIE OTOPaKOBLIBAIKCH. B pe3ynbrare 3Toi npoleaypsl,
MOJTYYHJICS psiA Juisl OacceiiHa ¢ HAaMMEHBIIMM BO3MOXKHBIM MPONYCKOM MH(popmanuu. Pacronoxenue
CTaHIIMI ¢ OCPEAHEHHBIMH psAIaMH [T KaXK10T0 OacceiiHa MpeCcTaBlIeHO Ha KapTe B BUJIE 3BE30YCK.

Hns nmepuoma 1979-1996 rr. Obutn paccyMTaHbl MeCAYHBIE HOPMBI BEJIWYHH BOJHOTO
SKBUBAJIEHTA s KaXAOW CTaHIMM U, COOTBETCTBEHHO, HUX MeECAYHbIE aHOMAJIUHU. bpin
MIPOAHATM3UPOBAHBI KOPPEISILIMY aHOMAIIMH JUIsl KaXK10i yacTu OacceifHa M MOKa3aHo, YTO MECSYHbIC
aHOMaJIMH MO OTJENbHBIM CTaHIMSIM HEIUIOXO COrIacyloTcs IPYT ¢ APYroM BO BCEX yacTsIX OacceilHOB
1o 3HakaM ¥ 1o BenuunHaMm. Koadduuuments! koppensuun Boimie 0,6. Heo6XoauMo oTMETUTH Takxke,
YTO B Mae BO Bcex OacceiiHax ObUIO 3aMETHO MEHbIIE JAaHHBIX HAONIOJEHUN, YeM B OCTaJbHBIX
MECSIIIax ¥ MOXHO TOBOPUTH Kak 00 OTCYTCTBUH CHETa B 3TU I'OJIbl, TAK U 00 OTCYTCTBHM MH(OpMAIHH
0 cHere Ha craHuusIX. KoaQhuueHTsl napHbIX KOPPENsuii BpEMEHHOTO X0/1a MECSYHBIX aHOMAJIHM
M0 CTAHIMIM KakJoro OacceifHa 3a untepBai 20 jer nomyyanucs B npenenax 0,5-0,8. B cBs3u ¢ atum
MBI YCPEIHWIM MECSYHble aHOMaJINH 1Mo 9 craHusaM OacceiiHa U B JajbHEHIIeM paccMaTpUBAId 3TH
CpeAHHEe aHOMAJIWHU, KaK CTAHLIMOHHBIE XapaKTEPUCTHKH BPEMEHHOTO X0/1a aHOMAJIMH MacChl CHEra B
OacceitHe. B pmanmbHeimem maHupyercs Oosiee JeTajdbHBI aHAIW3 JJaHHBIX HAONIOJACHWA Ha
CHETOMEPHOM CETH.

4. CpaBHeHMe aHOMAalWii IUIOMAAM CHEKHOTO NOKpOBa B aHalM3UpyeMEIX OacceifHax,
IOJIYIeHHBIX 110 JaHHEIM CHETOMEPHBIX CheMOK, ¢ pesynbTaTamMu peanann3oB NCAR/NCEP-2 u
ERA u pesynsratamun AMIP — 3kcriepuMeHTOB C MOZEISIMHU

OcHoBHO# 3amaueil paOoThl, Kak OBLIO CKa3aHO BO BBEICHMH, SIBISETCS OLICHKA BOCIIPOM3BEICHUS
XapaKTePUCTHK CHEXHOTO IMOKPOBAa B POCCHUMCKUX THUAPOAWHAMUYECKUX Mozensax. s momoOHoit
OLIEHKM BEeChMa BA)XKHBIM 3BEHOM SIBJIIETCSI OIIPENEIEHUE ATAJOHA, TI0 CPABHEHUIO C KOTOPHIM OyIyT
OLICHUBATbCS pe3yNbTaThl MozenupoBanus. [loaTomy cieayronmm 3Tanom padoThl IBUJIOCH CPaBHEHUE
aHOMaJIMil TUJIOMAM CHEKHOTO IOKpPOBa I TEX K€ TpeX OacCeHOB pEK, CPEeNHUX MO ACBSATH
CTaHLMSIM, C AaHOMAJIUSIMU BEJTMYMHBI IJIOIIAAN CHETa, MOJIYyYeHHBIMH Ui ABYX peaHanu3oB. ['paduxu
BPEMEHHOTO XOJ[a aHOMAaJIMH IUIOIIAH, MOKPHITOM CHErom, /s Tpex OacceiHOB pek 3a 20 yer He
MPUBOIATCS TOJIBKO JJII SKOHOMHHM MecTa B pabore. B Tabnuiie npuBeneHbl Kod()PHUIIMEHTHI MTapHBIX
KOPPEJSIUA MEXAy aHOMATUSMHU TUIOIIATH, MOKPBITOM CHEroM, s Kaxaoro OacceiiHa, a TakkKe
MEXIy AAaHHBIMU CHETOMEpPHBIX CTAaHLUW U CTOKOM COOTBETCTBYIOLIEH PEKU CO CIBUTOM B MECHII.
AHanu3upys JaHHYIO TaOIUIly, MOKHO BHJIETh, YTO KOPPENSAIUU MOTEHIIMAIBHBIX JTAJIOHOB JIPYT C
IpyroM odeHb Hu3KHe. Tonmbko st OacceiiHa p.Enucelt kodhPHUIIMEHTH KOPpEIsAIuH aHOMAHI
IUIOLIA/IA CHETa MO JAHHBIMU CHETOMEPHOM ChbEMKH CO CTOKOM BbIie 0,5.

[TapabIe KOAPDUITUEHTH KOPPENIAIHUU PSII0OB AaHOMAUH TIOIIA I, TOKPBITOM CHErOM, TI0 JAaHHBIM
M3MEPEHUN U peaHaIn30B
s 6acceitHoB pek O6u, Jlensr u Enuces 3a 1979-1998 rr.

| Mecsn | ERA-STA | STA-NCEP | ERA-NCEP |




bacceiin Maprt -0,35 0,30 0,14
Enuces Anpenb 0,24 0,33 0,27
Mait 0,44 0,47 0,22
Hronb - - 0,35
Mapt 0,26 -0,49 -0,07
bacceiin JIensl | Anpeinb 0,41 -0,15 0,08
Mait 0,47 -0,34 0,34
Hronn — - 0,41
Mapt 0,05 -0,19 0,07
Bacceiin Oou Arnpenb 0,23 -0,09 0,30
Mait -0,25 0,21 0,44
Hronb - - -0,02

[Ipumeuanue. ERA-STA — koppemsiiusi TaHHBIX CHETOMEPHBIX CBhEMOK ¢ pesynbratamu ERA —
peananusa; STA-NCEP — xoppensius 1aHHBIX CHeroMepHbix cbeMok ¢ pedyiabratamu NCAR/NCEP —
peananmuza; ERA-NCEP — koppemnsinius pesynstatoB ERA — peananusa ¢ pesynsraramu NCAR/NCEP
— peaHanmsa.

B CBA3U C O5THM, Ha AJAaHHOM O3JTall€ HCCICAOBAHHUA HC HMMCCTCA AOCTATOYHO HAJACKHBIX 3TaJIOHOB
QHOMAQJIMK TUIOIIAAM, TIOKPBITOM CHEroM, il OacCEHOB pPEK U OICHKAa pSIJA0B aHOMAJIUN
XapaKTePUCTHK CHEXHOTO MOKPOBa JJisi 0ACCEHHOB peK MO pe3ynbTaTaM MOJCIUPOBAHUS B HACTOSIIEE
BpeMsI HEBO3MOJKHA.

BriBonsl

B pabore aHamm3MpylOTCS XapaKTEPUCTHUKH CHEKHOTO TOKPOBA, IONYYEHHBIE B peaHAIN3ax
NCAR/NCEP u ERA, a Taxxe B 4HCICHHBIX 3KcrepuMenTax ¢ moaenssmMu OI[A tuma AMIP-2 I'MI],
NBM PAH u I'TO um. A.1.Boeiikosa.

[Tokazano, uto cpeanue 3a 20 J€T SKCHEPUMEHTAa M3MEHEHHS IUIOMIaAM CHEXKHOTO MOKpPOBa B
peruoHax BenMKUX cuOupckux pexk OOb, Enuceil n JleHa BOCIPOM3BOIATCS BCeMH Mozensmu. B
OCEHHee-3UMHUI nepruosl GOpMHUPOBAaHUS CHEXKHOTO IOKPOBA PE3yJIbTaThl BCEX Mojienel ONM3KU Jpyr
K JIpYTY, @ B BECEHHUI MEPUO/ aKTUBHOTO TasiHUS CHETa — B AKCHepuMenTe ¢ Mojenbio I'MI] 6mike
3TAJIOHY, YEM B OCTAJIBHBIX POCCUICKUX MOZCIIAX.

[Tocne cpaBHEHHMs aHOMalIMi OCPETHEHHBIX JAaHHBIX CHETOMEPHOH ChEMKH B OacceiiHax peK ¢
JAHHBIMU PEAHAIN30B U PE3yIbTATAMU YMCIECHHBIX SKCIIEPUMEHTOB IIOKa3aHO TAK)KE, YTO B HACTOALLEE
BpEMs 3aTPYIHUTENBHO M HE JIOCTATOYHO HAJEKHO OLEHMBAThb AaHOMAJIUU XapaKTEPUCTUK CHEXKHOTO
MMOKpOBa B OacceilHaX CHOMPCKUX pEK.

ABTOpBI PabOTHl BBIPAXKAIOT MNpHU3HATENbHOCTH coTpyauuky MBM PAH Bonoguny E.B., u
corpynauky I'TO um. A.M. BoeiikoBa KarmoBy B.M. 3a mpepocraBieHHbIE psabl MO BOJAHOMY
SKBUBAJICHTY CHera B akcriepuMmenTax AMIP-2.

Pabota BeimoHEHA npu yacTUYHOU moanepxkke rpantaMmu PODOU N 03-05-64312, 04-05-64151, 04-
05-65099, a Taxxe rpanta INTAS - 03-51-5296.
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