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AHHOTanusA: DBarlOTPaHCIIMpPALMs pacTeHWH — BaKHEWILWI TMapameTp, KOHTPOJIMPYIOLIWN [JUHAMUKY
TU/POTIOTHUECKOTO ¥ TEIJIOBOTO peXKMMa I0YB Ha BOJOCOOPHBIX OaccefiHax 30HBI OOpeanbHBIX JiecOB. B
YaCTHOCTU B KPHOJIMTO30HE, 5BallOTpaHCIIMpal|MOHHble IIOTOKW OKas3blBAalOT CyleCTBEHHOE BO3ZeliCTBUe Ha
MOIIJHOCTb CE€30HHO-TA/IOr0 CJ10s, IVIaBHBIM 00pa3soM K3-3a UX B/IWSHUSL Ha COJlep)KaHue BJark B BepPXHHUX
TOPH30HTaxX MOYBEHHOW TOMIIU. JTH MHOrO(aKTOPHbIE TIPOLIeCChl OTPeJesisitoTCS He TO/BKO KIMMaThyeCKUMU
0COOEHHOCTSIMM PervoHa, HO U (hU3MUECKWMH, TIOUBEHHBIMA W OMOJIOTMYeCKUMHU (B YaCTHOCTH, Pa3IMIHON
MOTpeOHOCTBI0 pacTeHWi B BoZie aTMOCQEpPHBIX OCAJKOB) TMapameTpaMyd pacCMaTPUBAEMBIX TeppuTopuii. B
JaHHOUW paboTe MBI TIpe/CTaB/sieM UYMC/IEHHOe MO/e/TMpPOBaHue TPOLIeCCOB 3BArlOTPAHCIMpPAld B CE30HHO-
TaJIOM CJI0e MUHepaJIbHBIX TI0YB CKJIOHOB MaJIOTo JieCHOTo BoziocbopHoro bacceiina B LlenTpansHoit Cubupu. C
WCIIONb30BaHMEM ~ HeJaBHO  pa3paboTaHHOW  KpHUOTMJpOTeojornuecko  mogenn  permaFoam ¢
BBICOKOTIPOM3BOAUTeNbHBIMU BbiurcieHusimu (HPC) Hamu paccmarpuBaeTcst BAUSTHUE SKCTIO3ULMK CKJIOHOB M
MOIIHOCTH KOPHEOOHUTaeMoro c/iosi Ha (pakTHUYeCKyto 3BaroTPaHCIHPALMIO.

BBegenue: DBarnoTpaHCnvpalys SBJSETCS OFHUM U3 OCHOBHBIX JBWKYIIUX (PaKTOPOB JIaHALIA(THOU
BaprabesibHOCTH B OMOMe TaiTy, O ueM CBH/ETebCTBYeT, HallpuMep, KOHTPAcT MeX/y CeBepHbIMU U
I’KHBIMHM CKJIOHaMH B paiioHe 1. Typa (cMm. Puc. 1). Mi3MeHeHuUs1 pe>KUMOB 3BarioTpaHCIIMPaLIdH, Oy/ab
TO B CBSI3W C M3MEHEHWeM K/uMara WM HeT, MOTYT OKa3blBaTb 3HAuMTe/bHble BO3[EHCTBUS Ha
JVHaMWKy KOHTHHEHTa/IbHBIX OOpeasbHBIX 00sacTei, HarpuMep Ha THPOJIOTHUeCKWd CToK [1].
Takum obpasom, [y1s pa3paboTKK POrHO3HOTO MO/IeNMPOBAHUS BOMIOLMHM OOpeanbHbIX AaHAIa(TOB
B YC/IOBUSIX M3MeHeHUs1 KauMara TpeOyeTcss TOYHasi KOJMUeCTBEHHass OLleHKa TIPOL[eCCOB
3BaroTpaHCIMpaLvK.
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CeBepHOM U FO’KHOM IKCIO3WIMY B OacceliHe pyu.
KynuHraakaH, 3aHUMaeMbIX JTACTBEHHUYHUKaMH
pa3Hoi MpoAyKTUBHOCTH (M3MeHHO U3 Viers et al.,
2015 [3D).

KOXXHaA 3Kcnosnumsa




B oToli CBs3M, Lie/bI0 JaHHOM paboThl siB/isjiach pa3paboTkKa MeTOZ0NOTHH KOJTMUeCTBEeHHOM OLIeHKU
(bakTHUeCKOM IBANOTPAHCITUPALIUH B JIECUCTBIX paliloHaX KPUOMUTO30HBI LleHTpansHoi Cubupwy.

MopepoBaHue 3BanoTpaHCHIMpany Ha BoAocOopHOM OacceiiHe pyubsi Kynuerpakan: [[is
V3yUeHHsl OTHOCUTE/ILHOTO BKJIa/la Pa3/IMUHbIX (PU3UKO-reorpaueckrx U KIMMaTHyeCcKuX rnapameTpoB
TaéXHbIX MEpP3/I0THBIX JaHAAadTOB Ha TMpoLleCcChl SBalOTpPaHCOMpalMM B  COBPEMEHHBIX
KIMMaTUueCKWX YyCIOBUsX Oblla CMOZeNMpOBaHa TepPMOTHAPOJAUHAMUKA SKCIIepUMEeHTaTbHOTO
Bojocbopa pyubsi Kymuargakan [2, 3]. C 9rtoif  uempto Hamu Obia  paspaboraHa
Kpuoruzporeosiornyeckass Mogenb permaFoam [4]. [lockonbKy B KpPUOTMpOreoJ0ruueckoM
MO/Ie/TMPOBaHMM Heo0XOofMMa  BBICOKOTIDOM3BOAWTE/bHAS —BBIUMC/UTENbHAs TeXHUKa [5], Mbl
pa3paborany permaFoam C OTKPBITBIM MCXOAHBIM KOZOM [ijisi BEIUMC/IUTE/IbHOM THApPOoAuHaMUKHU ([6],
www.openfoam.com). Ha ocHoBe moTeHLManbHOM 3BaroOTPaHCIIMpPALMM M [JaHHBIX KIMMaTh4yeCcKuX
Hab/rofieHn, TPOM3BOUTCS BLIUKC/IEHHE 3BarloTPaHCIUPALIMOHHOTO TOT/IOL[eHHUs BOJbl B CE30HHO-
TalbIX CAOSIX TI0YB BofocOopHOro OacceifHa. [Ijif  3TOro  MCIONb3yeTCs — pacrpesesieHHbINA
TIPOCTPaHCTBEHHO-BPEMEHHOW MeTO/] C yUeToM KakK BoJj000ecrieueHHOCTH, TaK U TeTJIOBOTO COCTOSTHUSI
noyBorpyHToB [7]. Takoil mojxop MO3BO/seT OXapakTepu30BaTb UyBCTBUTENBbHOCTb (haKTHUeCKOH
5BariOTPAHCIIMpAliMM K pas/MUHbIM [1apamMeTpaM CK/IOHOB (HampuMep, S5KCIIO3ULUS, MOLIHOCTb
KopHeoOuTaemoro cnos). CpaBHeHHe pe3y/bTaTOB HAOMIOEHW W MOJE/NUPOBAHUS TEIUIOBOTO U
TWJpPOZIOTMYECKOT0 peXrMa TIouB B Mpefesnax 0OacceiiHa TI03BOJIIeT  OL|EHWTb  CKOPOCThb
3BarOTPaHCIIMPALUU B Ce30HHO-TAJIOM CJIO€.
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Abstract: Evapotranspiration has a major control on continental surfaces dynamics in forested boreal
environments. For example, it has strong impacts on active layer thickness, mainly because of its effect on
water content within the upper layers of the soil column. These are complex processes, depending not only on
climate forcings (atmospheric water demand) but also on physical, geo-pedological and biological properties
of the considered areas. Here we propose a numerical investigation of evapotranspiration processes in the
active layer of slopes of a forested watershed in Central Siberia. The effect on actual evapotranspiration of the
spatial contrasts in terms of exposure and root layer thickness within the watershed are simulated using a
recently developed high performance computing cryohydrogeological model, permaFoam.



