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Numerical simulation of severe weather phenomena
on the territory of Western Siberia
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lems in meteorology and climatology. The special value of using these models is given by the ability to
ecreate a variety of situations with severe weather phenomena (hurricanes, heavy showers, severe
frost, etc.).

The Weather Research and Forecasting (WRF) predictive model is used in this research. The WRF model
is a mesoscale numerical weather prediction system designed for both atmospheric research and operational
forecasting applications. The model serves a wide range of meteorological applications across scales from tens
of meters to thousands of kilometers. This model is also suitable for calculating the likelihood of occurrence of
extreme events in the study area.

The region of Western Siberia was chosen as the study area with coordinates 47°-63°N and 65°—105°E. A
rare meteostation network on such a vast territory does not make it possible to study and predict factors leading
to severe weather phenomena. Modeling is used to eliminate this problem. This paper examines two cases in
this region with severe weather events over 2019-2020.

The first case is a situation with the occurrence of a large temperature gradient in the lower atmosphere on
April 30, 2019, during the development of abnormally early thunderstorms and squalls. Since April 28, 2019,
significant spatio-temporal changes in many meteorological and geophysical parameters have taken place on
the territory of Western Siberia, due to the displacement of the polar main front far to the north and the short-
term invasion of the tropical air mass, as well as the subsequent passage of the cold front and the onset of the
Arctic air mass.

The second case is a situation with the emergence of a large area of anomalous cold wave on the territory of
Western Siberia on December 25-27, 2020. Since December 22, the formation of an anticyclone with a value of
1035 hPa with a center near the Severnaya Zemlya archipelago has been recorded. By December 24, its center
increased to 1050 hPa. As the Arctic front moved to the southeast, the formation of a high pressure ridge was not-
ed, which was directed to the south of Western Siberia. During this period, cloudiness cleared over most of West-
ern Siberia, as well as high values of atmospheric pressure (1030—1040 hPa) and a sharp drop in air temperature
with an average daily air temperature below the climatic norm by 9 °C and more to -40 °C and below.

chently, researchers are increasingly using physical and mathematical numerical models to solve prob-

To check the simulation results, observational data from 211 meteorological stations were used. An analy- ™
sis of the comparison of the simulation results with the observed values of the fields of meteorological param- v g
eters gives a satisfactory assessment of the reproduction of these fields. The WRF model has shown that it ade- S
quately reproduces the occurrence of convective systems and correctly calculates the conditions for the occur- g
rence of factors (for example, a sharp increase in the pressure field, advection of cold air, radiation cooling) Lul
leading to severe weather phenomena. ©
OTKJIMK HA3EMHbIX 3KOCUCTEM CEBEPHOM EBPA3WM HA KITUMATUYECKUE U3MEHEHWA 63

K cofepHaHuio n



INTERNATIONAL CONFERENCE ON ENVIRONMENTAL OBSERVATIONS, MODELING AND INFORMATION sYsTEMS ENVIROMIS 2022

™
P
°
n
n
Ll
n

A

YuncneHHoe MogenmpoBaHme ornacHbIX MOrogHbIX ABNEHUN
Ha TeppuTopumn 3anagHon Cnbupu

3onoros C.10., Jlornxos A.C.

WMHCTUTYT MOHUTOPMHIA KNMMATUYECKMX U 3Konornyeckux cucteM CO PAH, Tomck, Poccua
E-mail: sergey-zo@yandex.ru

JId pEIICHNA 3a/1a4 B METCOPOJIOTHUU U KIIMMATOJIOTUU YaCTO HMCIOJIB3YIOTCA (bPISI/IKO-MaTeMaTI/I‘{eCKI/Ie

YHUCJIICHHBIC MOJCIIN. B HaCTOHH_II/II\/’I MOMCHT HCIIOJIB30BAHHUEC TaAKUX MO}]eJ’[eﬁ B HAYYHBIX UCCJICJOBAHU-

AX TIpUMeHsieTcs Oarogaps BOSMOXXHOCTH BBIOOpa Pa3IMYHBIX CXEM MapaMeTpH3aIfy C OIIHeN 1mo-

TOSHHOT'O YBCJIMYCHUA NPOCTPAHCTBEHHOI'O Pa3spCHICHUA. OCO6yIO IEHHOCTb NMPUMCHEHHUA I3THUX MOZICIIeﬁ

MpHUaeT BO3MOXKHOCTh BOCCO3JaHHS Pa3HOOOPA3HBIX CUTYyallMi C OMACHBIMH SBJICHUSMH IOTOABI (yparasl,
CUJIbHBIE IMBHU, CUJILHBIA MOPO3 H T.11.).

B nanHO# paboTe MCmonb30BaHa mporuocruyeckas moaens Weather Research and Forecasting (WRF).
Mogens WRF — 310 Me3oMaciTabHasi MporHOCTHYECKAst MOJIENb M CHCTEMA aCCUMIIISIINY TAHHBIX COBPEMEH-
HOTO TMOKoJIeHHst. Mozienb pa3paboTaHa Jyisi HCCIeI0BaHus aTMOC(EPHBIX MPOILIECCOB U sBIEHUH Menkoro (1—
10 xm) 1 cpeaHero (TTOpsaKa COTHH KMUIIOMETPOB) MMPOCTPAHCTBEHHOTO MaciITada, B YaCTHOCTH, U IS pacdera
BEPOSITHOCTH BOSHUKHOBEHHS KCTPEMAaJIbHBIX SIBICHUN B HCCIIEAyeMOi 001acTH.

ITocnennue Bepcun monenun WRF BkiTtowaroT B ce0s iepe1oBble TEXHOJIOTHH YUCIEHHOTO MOJICTHPOBa-
HUA 1 aCCUMUJIAIN JaHHBIX, BO3SMOKHOCTHU pacy€Ta Ha BJIOXKCHHBIX CETKaX U YCOBEPIICHCTBOBAHHBIC METOABI
napaMeTpu3aliy pa3IudIHbIX Gu3ndeckux mporeccoB. C moMomibio Moaemn WRF nipenocTaBistoTcst BO3MOX-
HOCTH TIPOBENICHUs] SKCIIEPUMEHTOB ISl Pa3HOOOPa3HBIX CIIydaeB, BKIIIOUAIOINIME B ce0s MOJCIMPOBaHUE pe-
AJBHBIX U U/ICATM3HUPOBAHHBIX TaHHBIX, BEIOOP IS HUX PAa3IMYHBIX TPAaHUYHBIX YCIOBHH, OOIIMpPHEII HaOOp
napameTpusanuii GU3NIecKux MporeccoB, HETUAPOCTATHIESCKOE U THAPOCTATHIECKOE TPpUOIKeHNe (Ha BbI-
60p), IPOBEZICHHE PACUETOB BO BIOKEHHBIX 00JIACTSAX C OMHOCTOPOHHUM U JIBYCTOPOHHHUM BITHSTHHEM.

Mopnens 0CHOBaHa Ha YMCIIEHHOM pEIIEHHH CHCTEMBI ypaBHEHUI THAPOTEPMOIMHAMHUKH aTMOcheps! ¢
Y4eTOM IIPOILIECCOB B BEPXHEM CJIO€ CYIIM WIM BOABL. lIpolecchl MoJCceTOYHOro Macmradba yUYuTHIBAIOTCS C
nomolieto napamerpusanuii. B mogenn WRF ucnonb3yercst 60bIIoe KOIHMYECTBO CXeM Mapamerpusaiuii ¢u-
3UYECKHX TPOLIECCOB, KOTOPbIE MOXXHO KOMOWHHPOBATH.

B kauectBe nccrnexyemoii Opi1a BeIOpaHa obmacts 3amagHoit Cubupu ¢ koopauHatamu 47°—63° c.ai. u
65°-105° B.1. B nenTpe naHHoi obnactu Haxomutces ropoxa Tomck. B manHoit pabore paccMarpuBatoTces 1Ba
CiTy4asi B 9TOM PETHOHE C ONMACHBIMHU SBIECHUSAMHE 1oro sl 3a 2019-2020 rr.

[epBsIii cyvaii npeacTaBiseT co00il CUTYaIUIO ¢ BOSHUKHOBEHHEM OOJIBIIOTO TEMIEPaTyPHOTO rpajin-
€HTa B HUXKHEM CJI0€ aTMOC(bepBI B IICPUO/ pa3sBUTUA aHOMAJIbHO paHHUX I'PO3 U IIKBAJIOB. HpI/I MOJCIINpoOBa-
HUW COOBITHSI MTPOCTPAHCTBEHHO-BPEMEHHONW M3MEHUYMBOCTH TEMIIEPaTyphl BO3MyXa, mpousoreanee 29-30
anpens 2019 r., HaGmonat0TCst aHOMAIBFHO paHHUE i 3anagHoii CHOupH SBIEHUS TPo3bI U MIKBanbl. HaunHas
¢ 25 ampens, Ha Tepputopuu 3amagHoi CUOMPH TPOMCXOIWIIN 3HAYUTENbHBIE TIPOCTPAHCTBEHHO-BPEMEHHBIE
M3MEHEHHsI MHOTHX METEOPOJIOTHYECKHX U Fe0(U3NIECKUX BEJTMUMH, 00YCIIOBJICHHbIE CMEIICHHEM JIAJIEKO Ha
CeBep MOJIIPHOTO OCHOBHOTO ()pPOHTA M KPATKOBPEMEHHBIM BTOPYKCHHUEM TPOIHUYCCKON BO3MYIIHOW MAaCCHI, a
TaKXKe MMOCIEIYIOIINM POXOXKICHUEM XOJIOHOTO (PPOHTA M HACTYIIJICHUEM apKTHYECKOI BO3YIIHONH MacChl.

B gactHOCTH, TTONIE TemmepaTypsl Bo3ayxa Ha Beicote 2 M B 8:00 (UTC+07) 30 anpenst 2019 rona Haz uc-
ClIeyeMOi TeppUTOpHel OBIIIO OYeHb KOHTPAacTHBIM. Temmeparypa Bo3ayxa H3MEHSUIaCh B JHara3oHe oT -32
°C Ha ceBepo-3amaze 10 +18 °C B nieHTpe pernona (Bomu3u I. ToMmcka). I'pagueHT Temmeparypsl Bo3ayxa co-
ctaBisu1 opsaka 45 °C B nuamazone 10 rpagycoB mmpoTsl. IIpu 3ToM sipko mpociexuBaeTcs 00J1acTb, BBITS-
HyTas ¢ I0ro-3amajia Ha CeBepO-BOCTOK, OOYCIIOBICHHAS afBeKIiel Terua. [lomoxennio JaHHOM 0bi1acTu co-
OTBETCTBYIOT O4aru CUJIBHOM HeyCTOf/'I‘H/IBOCTI/I, XOpOoUIO MPOABJIAIOMINECA B MOJIAX U3MEHCHUA NPU3EMHOTO
JABJICHUS U BepTI/IKaHBHOﬁ KOMITOHCHTE BETpA.

B aTO0T %€ IeHh 0TMevanach HauMeHbIIee 3HaueHHe pr3eMHoro arMocdeproro nasienus 981 rlla, ko-
TOPOE 3a MOCIEAYIOIINE ABOE CYyTOK (10 3 Mast) pe3ko Bo3pocio mo 1011 rlla (15 rlla/cytku). Ha korTpacTHOM
XOJIOMHOM (D)POHTE paccMaTpUBAEMOI TEPPUTOPUH OTMEUATACH aKTHBHAS IPO30Bast IESITEBHOCTD CO IIKBAJIH-
CTBIM yCHJIeHHEM BeTpa 1o 23 M/c. Ha ctamuu MakcMMaIbHOTO Pa3BUTHS LIMKIIOHA XOJIOJAHBIE ()POHTHI APKTH-
YECKOW W TOJISIPHON CUCTEM CONMM3MIIMCH APYT K Apyry Ha pacctosiHue 10 500 KM ¢ manpHEHIIIM CMeIIeHHEeM
Ha BOCTOK.

BTopoii cirydaii mpeacTaBisier co00i CUTYaIrio ¢ BOSHUKHOBEHHEM OOJIBIIION 00JacTH aHOMAIILHOTO XO-
nona Ha Teppuropun 3amanHor Cubupu 25-27 nexadps 2020 rona. C 22 nexabps 3aduKCUpOBaHO 00pa3oBa-
HUeE aHTUIMKIIOHA co 3HaueHueM 1035 rlla ¢ nenTpom y apxunenara CeBepHas 3emisi. K 24 nexabps npou-
3o1uto ycuienue ero rertpa 1o 1050 rlla. [To mepe cMeneHust apkTHUecKoro (PpOHTA K FOTO-BOCTOKY OTMeUa-
JI0Ch 00pazoBaHue rpeOHS BBICOKOTO JIaBJICHMsI, KOTOPBIN OBUT HaMpaBieH Ha for 3anagHoi Cubupwy.

B atoT mepron oTMeuanocs nposcHeHne o0mauHoCTH Hax Oonbinel acTeio 3amaaHoit Cubupu, a Takxe
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BBICOKHE 3HaueHUs arMocdepHoro nasneHus (1030-1040 rlla) u peskoe mageHue TeMIeparypsl Bo3ayxa (co
CPEAHECYTOYHOH TeMIIepaTypoil BO3ayxa HIDKe KiuMarndeckoil Hopmsl Ha 9°C u 6onee mo -40°C u Hmke). B
4acTHOCTH, 25 nexadps ¢ 15:00 mo 18:00 (UTC+07) rpanuma obnactu xonoxa Hiwke -40°C cmecTriach Ha 10T
cpasy Ha 5 rpaayCcoB ILIHPOTHL.

25-26 nexabps mEeHTpaJbHAS YacTh PaCCMaTPUBAEMON TEPPUTOPHHN HAXOAWMIIACH Ha BOCTOYHOM mepude-
puu rpeOHs BBICOKOTO AasieHus. [Ipu 3ToM mpoucxoaut ObICTpoe MajieHHE TEMIIEPATY Pl B CBA3U C CHIbHON
a/IBEKIMEH XOIOJHOTO BO3IyXa CO CTOPOHBI MomyocTpoBa Taiimbipa. OONaYHOCTE MOITHOCTBIO Paccesach.
APpKTHUECKIH aHTHIUKIOH C HEHTPOM Haja KapckuM MopeM U ero I0KHbII rpedeHb 00pa3oBaIn OrpOMHYIO
MIPOTSDKEHHYTO 30HY 04eHb BhIcokoro nasneHus (1045 rlla u Beime), mpoctuparonryrocs ot 50° no 80° c.im.

ITpu MozenMpoBaHUH 000X CITy4acB BRIOMPAIHCH CIECAYIONINE CXEMBI TapaMeTpU3aluu:

1) ®u3nka moACTUIAIONIEH TOBepXHOCTH peanu3yeTcs cxemoit Unified Noah land-surface model. Jlannas
cXeMa MOZIEIHMPYET BIaKHOCTD MOUYBBI (KaK KHJIKYI0, TAaK 1 MEP3IIYI0), TEMIIEpaTypy MMOUBbI, TEMIEPATypy HO-
BEPXHOCTHU 3€MJIH, INTyOUHY CHEKHOTO TIOKPOBA (C Y4€TOM €T0 BOJHOTO 3KBHBAJICHTA H INIOTHOCTH), COZIEpKa-
HHE BOJIbI B PACTUTEIILHOM ITIOKPOBE, a TAKXKE TapaMETPhI IIOTOKA YHEPTUH 1 ITOTOKA BOJIBI C yUETOM UX OanaHca
Ha MOBEPXHOCTH MOYBBI.

2) Mognens WRF BximtodaeT B ce0st mapaMeTpH3aIiio MOBEPXHOCTHOTO CIIOS C YIETOM IIPOIIECCOB OOMEHA
TETIJIOM U BIIAroi MeXIy arMoc(epoi U MOACTHUIIAIOIIEH TOBEPXHOCTHIO, BA3KOTO CJI0sI, YPOBHSI LIIEPOXOBATO-
CTH M CJIOSI HOCTOSIHHBIX TypOYJIEHTHBIX TIOTOKOB.

3) IMapameTpusanusi paAnanMOHHBIX IPOLECCOB PA3ESIET ATUHHOBOIHOBYIO U KOPOTKOBOTHOBYIO COJI-
HEYHYyI0 pajguanuo. JJIMHHOBOIHOBAS pajuanus OMPEaeseTCs] H3IyIeHHEM OT MOACTHIAIONIEH TOBEPXHO-
CTH, KOTOPOE 3aBHCUT OT KaT€rOPHH TUIIA TIOBEPXHOCTH, a TAKXKE €€ TeMIepaTypbl. KopoTkoBOIHOBOE H3Tyye-
HUE NPEICTABIAET JUana30H BUANMBIX JJIHH BOJIH, BXOAAIINE B CIIEKTP CONHEYHOTO cBeTa. Cxema armocdep-
HOTO M3JIyYEeHHUS] PACCUUTHIBACT MOMIONICHUE, OTPAKEHUE U PAcCesTHUE COIHEYHOH pajuanuy B atMocgepe ¢
YUETOM paclpeeeHUs] KOMIIOHEHT, y4acTBYIOIINX B 9THX MPOLECCax: MOMIOMEHNE U3y IeHHsI BOASHBIM I1a-
POM, YIIEKHCIIBIM Ta30M, 030HOM, OKCHJIOM a30Ta, METaHOM, JIBYOKHCH YIJIEpO/a, a TaKke o0aka co cirydai-
HBIM TIepeKpbITHeM. B maHHO# paboTe mpoBOAMIICS BRIOOP MEXAy Tpems Takumu cxemamu: Rapid Radiative
Transfer Model, Goddard u Fu-Liou-Gu.

4) [lns mapaMeTpu3alyy IUIAHETAPHOTO MOTPAHUYHOTO CJIOSl CXEMbI YIUTBIBAIOT TypOyJIeHTHOCTh B MO-
TPaHUYIHOM CJIOE U B CBOOOAHON aTMocdepe, pacCIUTHIBAIOT BEPTHKAIBHBIE IPaIUEHTHI TEMIIEPATyPhI BO3AyXa
1 BETPAa, BEICOTY MOTPaHIMYHOTO CIIOsI, IPOLIECCHI 0011ak000pa3oBanust. [ MOIEIBHBIX PacueTOB TPOBOIMIICS
BEIOOp cpenn cxem Quasi-Normal Scale Elimination - Eddy-Diffusivity Mass-Flux, Mellor-Yamada-Janjic,
Yonsei University, Mellor- Yamada Nakanishi and Niino, Asymmetric Convective Model, Bougeault-Lacarrere,
Bretherton and Park, Total Energy - Mass Flux, Shin-Hong, Grenier-Bretherton-McCaa.

5) Mukpodusuka (C y4€TOM COCTOSHHUI BOIBI) PeaH3yeTcs CXEMaMH, TIO3BOJISIONIMMH OCYIIECTBIAT
TIEPEX0JIbl MEXKy KaTErOPHsIMHU: BOISHOH map, 0XK/b, CHET, CHEXHAs Kpyma, JeA U obiaadHocTh. Bmecte ¢
OCaXJICHHEM OOJIAYHOTO JIbJA P CXEM MUKPO(QH3MKU MOKa3bIBAIOT B3aMMOJCHCTBHE MEXKIY KOJINYECTBOM
00J1aK0B, TOBEPXHOCTHBIX OCAJKOB M KPYITHOMAcCIITaOHOH CpemHEeH TeMIepaTryphl 3a CUeT HPEICTABICHHS
00paTHOH CBS3M CO JBJOM B OONakax W paauariei. B maHHOM MonenupoBaHWn y4acTBoBaim cxeMbsl WREF-
Single/Double-Moment-Microphysics 6/7-class, Kessler, Purdue Lin, Ferrier Eta, Goddard 4-ice, Thompson,
Milbrandt-Yau Double-Moment 7-class, Morrison double-moment, Stony Brook University (Y. Lin), Hebrew
University of Jerusalem (Israel) spectral bin, Morrison and Milbrandt, Jensen ISHMAEL, National Taiwan
University.

6) [TapameTpur3zaius 001a9HOCTH ITO3BOJSIET YIUTHIBATH IPOIIECCH IIEPEMEITHBAHMUS BO3/IyXa B 00JIaKax u
B OKPY’KaloILIEH cpejie, pacCUNTHIBATh CBOMCTBA BOCXOAAIINX/HUCXOJSIINX IOTOKOB Y OCHOBAHMS M BEPIIUHbI
00IaYHOCTH, a TAK)KE OIIEHMBATh IPOLECCHI PA3BUTHS KaK CIUIOMIHON 0OJIAYHOCTH, TaK M OTJCIBHBIX 00IAKOB.
B nmannoMm mccriemoBanmu Opim 3aaericTBoBaHBI cxeMmbl Tiedtke, Kain-Fritsch, Betts-Miller-Janjic, Grell-
Freitas, Simplified Arakawa-Schubert, Zhang-McFarlane, Grell-Devenyi ensemble.

s mpoBepku pe3yasTaToB MOJCTUPOBAHNS OBLIH 33/1CHCTBOBAHBI JaHHBIE HaOmoneHwii 211 mereoctan-
LU}, pacIIOIOKEHHBIX B HccleLyeMoil oomacti. COBMECTHBIN aHAM3 PE3yIbTaTOB MOJECIMPOBAHUS U TaHHBIX
HaOTroNeHn B 000MX CITydasx MpeacTaBieH B Tabnuile 1. AHaNHU3 CpaBHEHUS pe3yIbTaTOB MOJICINPOBAHUS C
HaOMIOIaeMBIMU 3HAUCHUSIMH TI0JICH METCOBEIMYUH JACT YOBIECTBOPUTEIBHYIO OLIEHKY BOCIPOM3BEICHUS
stux nonei. Mogens WRF nokazana, 4To oHa aJeKBaTHO BOCIIPOU3BOJUT BOSHHKHOBEHHNE KOHBEKTUBHBIX CHC-
TEM M KOPPEKTHO PACCUUTHIBACT YCIOBHS BOSHMKHOBEHHMS (PAKTOPOB (HAIIPUMED, PE3KOE BO3pACTAHHUE OIS
JIaBJICHUSI, aJJBEKIIUH XOJIOJHOTO BO3/lyXa, PAAHAIIMOHHOE BBIXONAKUBAHHUE ), TPUBOAIINX K OIIACHBIM SIBIICHHU-
SIM TTOTOJIBI.
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Ta6bnuua 1.

CpefHee 3HaueHWe pAda MOAY A OTKIOHEHUIA MeXay MofenIMpyeMoi BeNIMUYMHOM B TOUKE HaXoMeHUA Me-
TeOCTaHLMM 1 JaHHLIMW HabSTI0 AeHWIA.

Jara Temneparypa JlaByieHne Bo31yxa CxopocTts BeTpa KosnyectBo
BO31yXxa Ha 2 M, °C HA MOBEPXHOCTH Ha 10 m, m/c 0CaJIKOB
3emJn, rlla 3a 12 yacoB, MM

IlepBblii ciyyait

28.04.2019 2.02+£1.65 1.13£1.31 2.43+1.84 0.91£2.00
29.04.2019 2.23+1.84 0.90+1.03 2.43£1.77 1.57£2.60
30.04.2019 2.41+1.87 0.79+0.68 2.14+1.60 1.43+2.38
1.05.2019 2.28+1.89 1.06+1.09 2.06+1.62 1.01£1.95
2.05.2019 2.10+1.83 0.67+0.59 1.69+1.29 0.32+1.25
Bropoii ciayyaii

23.12.2020 3.36+2.58 0.91+0.73 2.68+1.95 0.91£1.28
24.12.2020 4.00+2.81 1.03+0.77 2.66+2.03 1.03+1.49
25.12.2020 6.03£3.55 1.40+1.21 1.98+1.65 0.79£1.23
26.12.2020 4.78+3.25 1.07+0.78 1.82+1.42 0.15+0.39
27.12.2020 3.66+2.81 1.02+1.88 2.51+1.80 0.13+0.54

UccnedosaHue 66110 BbiN0/IHEHO 8 pamMKax 20cbrodicemHold memol N2 121031300154-1.

Numerical modeling of Arctic river heat influence on the sea
ice state

Gradova M., Golubeva E.

Institute of Computational Mathematics and Mathematical Geophysics SB RAS, Novosibirsk, Russia
E-mail: tarkhanova@sscc.ru

the Arctic basin in 2000-2020 based on numerical modeling. The three-dimensional numerical model Sib-

CIOM developed at the Institute of Computational Mathematics and Mathematical Geophysics SB RAS
was used for the experiments [7-8]. Sea ice was described using the CICE-3 model of the Los Alamos National
Laboratory, USA [9]. For the formation of fluxes at the atmosphere-ocean and atmosphere-ice boundaries,
NCEP/NCAR atmospheric reanalysis data were used [10]. The modeling domain included the Arctic Ocean
and the Atlantic Ocean bounded by 20°S.

Numerical experiments were performed for the time interval 2000-2020. To set the river runoff, monthly
averaged discharge values of major Arctic rivers (Lena, Yenisei, Ob, Pur, Kolyma, Yana, Indigirka, Olenek,
Northern Dvina, Pechora, Mackenzie) from the ArcticGRO data set [11] from early 2000 to June 2020 were
used. The values of mean monthly river water temperature for the control experiment E-R, obtained from the
Arctic River Discharge and Temperature (ARDAT) data set [3], were taken into account for the four largest
rivers (Lena, Yenisei, Ob, Mackenzie). In the numerical experiment E-0, unlike the control experiment E-R, the
river water temperature was not taken into account. It was assumed that the temperature of river water entering
the sea is equal to the sea temperature. The deviations of the mean annual ice volume fields in experiment E-0
relative to the control E-R were analyzed, as well as the fraction of these deviations relative to the mean annual
E-R volume values.

The E-R and E-0 results comparison shows that cutting off the account of river heat influx has the most
significant effect on the areas adjacent to the river mouth (ice reduction ranges from 26 to 46% in some years)
and the shallowest parts of the shelf. Still, the effect is much more than that. The report identifies areas in the
deepest parts of the Arctic Ocean that are the most sensitive to river heat influx. Such areas are found in regions

In this study, we analyze the contribution of thermal runoff of Siberian Rivers to the reduction of sea ice in
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= of the Arctic basin, located directly behind the shelf of the Barents, Laptev and East Siberian Seas.

% This work was supported by RFBR grant 20-05-00536 A.
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