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MoTunBauus

B Hawewn npegwecTBytowen paboTte Mbl 06Hapyxmnan
YTO CpeAn NepBbIX HEBbIPOXAEHHbIX Mog EO
Pa3N0XeHMa aTMOCPEPHOro POPCUHIa TPETbS MOAA
ABASIeTCA TeMMNepaTypHOM MOAOM U OTCYTCTBYET Npu
Pa3/10XK€HNN C UCMOIb30BAHMEM TOJIbKO MPU3EMHOIO
AaBaeHUS

* AHa/M3 CTPYKTYPHOU PYHKLLMM 3TON MOAbI FOBOPUT O
TOM, YTO OHQ, BO3MOXHO, BO3HMKAET BC/IeACTBUE
KJIMMaTU4eCKOro TPeHAa. KaKOBacﬁaaneﬁmaﬂ
BO3MOXHAsA POJib 3TOM MOZbI NPU GOPMUPOBAHNN
aTMOCHEPHOWN M OKEAHCKOW AMHAMUKK B byayuiem

» KakoBa posab okeaHa B GOPMUPOBaHMN KANMATUYECKNX
TPEHAOB CBA3AHHbIX C YBa/IMYE€HMEM MAaPHUKOBBIX Fa30B,
Ha npumepe CO2
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CORE-2 Reanalysis data

® The analysis of temporal and spatial variability will be based on CORE-2 reanalysis
data [Large, Yeager, 2009]:
® time period from 1948 to 2009

® thedata set includes: surface pressure, temperature, humidity, wind speed components at a height of 10 m and
downward shortwave and longwave radiation

® 6-hour resolution
® grid~1.875x1.9°

® To verify the found regularities, we will also use the data of JRA-55, NCEP/NCAR,
ERA-40 and ERA Interim.
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EOF decomposition

K
Zi(t) =Z(x,yi,t) = Zk_lpk(tj)Ek(xiryi)l
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Climatic Tendencies (mode 1)
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Results of trend elimination tests

The 2000-2009 averaged ice volume minimum in percentage to the 1979-1988 (deep
blue —increasing>15%, light blue — increasing >4%, red — decreasing > 3%)

mO ml m2 m3 m4

Barents Sea 26 28 15

103 km3/dec mo Lapte\{ See} 32 43 28

East Siberian Sea 24 32 27 28

PIOMAS 2.742 - 39 Chukchi Sea 20 29 22 22
Beaufort Sea 46 49 53 49

CORE-2 3.206 - 62 Polar Region (1a>80N) 84 38 89 84
1.977 - - Total Arctic 77 81 81 76

1.645 0.332 -17
1.619 0.358 -18
2.024 -0.047 2 Heat flux from ocean
Sensible heat flux from
atmosphere

Latent heat flux from
atmosphere

Absorbed solar radiation
Longwave radiation into ice

| mo
DER o074 1903 -96
| m2
| m3
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PlaSim-ICMMG

(Siberian Computer Center Coupled Ice-Ocean Model)

® PlaSim (Planet Simulator) (Fraedrich et al.
2005; Lunkeit et al. 2007)

® QOcean Circulation Model of ICMMG SB RAS

(Kuzin 1982, Golubeva et.al. 1992, Golubeva and Platov, 2002)

® lce model-CICE 3.1 (elastic-viscous-plastic)

(E.C.Hunke, J.K.Dukowicz,1997, G.A.Maykut 1971
C.M.Bitz, W.H.Lipscomb 1999, J.K.Dukowicz, J.R.Baumgardner 2000,
W.H.Lipscomb, E.C.Hunke 2004)

® Horizontal resolution 1x1: from 30 km (NP) to 100 km (Eq)
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Posb okeaHa B
dbopMMpPOBaHNM
TPEeHAa NePBON MOAbI

YBennyeHue TeHAEeHL MM NOTENIEHUS NpU
OZAHOBPEMEHHOM YMEHbLUEHUW aMMNNTYAbI
Ce30HHbIX KonebaHumn

YBe/iMYeHme posiv BHYTPUCE30HHOM
N3MEHYMBOCTH




d

Annually averaged

100 : : ‘ : ; 800
aol | 600
400
60 f 1
200
4t 1

-200

-20
1970 1975 1980 1985

250
1950 1960 1970 1980

1990 1995 2000 2005 2010

-600

CITES-2019

1990 2000 2010

Seasonal cycle
T

1600

1500

1400

1300

1200

1100

1000

900

00
1970 1975

12000 —r

10000

-ICMMG: 360 -> 450ppm. Mode 2

Annual amplitude

1980

1985 1990

1970

1995

1980

2000

2005

2010

2010

1900-1999
2000+ (Ice & Ocean fixed)
2000+

320 T T

310

300

290 -

280 -

270 -

260

250 -

240 -

Annual r.m.s. deviation

230 t
1970 1975 1980

400

1985 1990 1995 2000 2005 2010

1970 1980 1990 2000 201(




Posb okeaHa B
dbopMMpPOBaHNM
TPeHAa BTOPOU MOZAbl

Pa3HoHanpaBaeHHble TeHAEHLUN B C/lyYae
yyeTa OTK/IMKa OkeaHa 1 6e3 ero yyeTa,
NnpuYem OTK/MK OKeaHa cnocobcTayeT
yMeHbLUeHWUIo Ko3pbuLmneHTa MOAbI, T.€.
cnocobcTByeT GOPMMPOBAHMIO
nonoxmtensHon ¢pasbl AO

AMNANTYAQ CE30HHbIX KonebaHmin
yBe/IMYMBAETCS, NPUYEM peakLnsi OKeaHa
CnocobCTBYeT 3TOMY YBE/IMYEHMIO
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Posb okeaHa B
dbOpPMUPOBAHNM
TPEeHAA TPETbEU MOAbI

DopmupoBaHue TeHAEHL MM AaNbHENLLIErO
pocTa NoaoXuTeNbHOU dasbl

AMNNTYAQ CE30HHbIX KoNebaHnK
YMEHbLUAETCS, O4HAKO NPU yyeTe peakLmm
OKeaHa B Haya/IbHOM cTagnu umeet bonee
BbICOKME 3HaYeHMS
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BbiBOAbI

® psiMOM OTK/IMK OKeaHa B OCHOBHOM YCU/IMBAET BO3HMKAOLLME BCIEACTBUE
yBennyeHus CO2 TeHAeHUMM Ana nepBbix Tpex mog EOQ aekomnosnumm

® TpeTbsi «TemnepaTypHas» MOAa B 4ENCTBUTENIbHOCTU BO3HMKAET
BCneACcTBMe GOPMUMPOBAHMSA 0OWIMPHOM NOBEPXHOCTU CBOBOAHOM OTO /ibAa

= O,D,HaKO, YKa3aHHbl€ BbIBOA bl MOI'YT NpeTepneTb 3Ha4YNTE/IbHbIE USMEHEHUA
B C/ly4a€ y4€Ta B MOA4E/IAX aTMOCCI)epr, OKeadHa U CylWwn yrnepoaHoro yumkiia.
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