M3MEHEHUA KIINMMATA U KIIMUMATUYECKOE OBCJ1Y)KMBAHUE B APKTUKE

MOHUTOPMHI KIMMaATU4YE€CKUX N3MEHEHUN

[moGanbHoe noTenneHue OObIMHO XapakTepu3ylT POCTOM
CpefHei No NoAyLapuio 1 MO BCEMY 3EMHOMY LLIAPY NPUMNOBEPX-
HOCTHOI TeMMNepaTypbl BO34yxa OTHOCUTENLHO €€ CPELHEro 3Ha-
yeHus. Ons CeBepHOro nonywapus 1 ang BCEro 3eMHOro Lwapa
a1oT pocT B 2016 roay coctaemn 1,06 °C n 0,77 °C cooTBETCTBEH-
HO, 4TO 0Ka3aJI0Ch CAMbIMU BLICOKMMI 3HAYEHNSIMM C Hayana Ha-
onogeHuii. B Apktuke 2016 roa Takxke okasancs cambiM TEMbIM
3a Becb nepuop, HabnoaeHnin, 0Co6EHHO 3MMOWA. JIETOM CpeaHss
Temnepartypa B 2016 rogy ctana BTOPON B psay TeMnmbIX NETHUX
ce30HoB. B 2017 rogy o6e Temnepatypbl NOHU3WANCH, NPUYEM
6onbLUe NeToM. B LenoM B apkTUYeckmx WMpoTax NoTenneHre B
3-4 pasa 6onbLue, Yem B CPEAHEM MO NONYLIAPUIO U 3EMHOMY
Liapy.

MoTenneHve B ApKTMKE COMPOBOXOAETCH COKpaLleHNEM
nnoLiaam MOPCKMX NbAO0B, KoTopas 3a nocnefHune 20 neT yMeHb-
wmnacb B ceHTabpe noutn Basoe. B 2012 rogy 6bin oTMeYeH
a0CONIOTHLIA MUHUMYM MNOWAAM fbda B CEHTAbpe, pPaBHbIN
3,41 mnH km2. B 2017 roy ceHTA6pbCKMIA MUHUMYM COCTaBWI
4,64 MJTH KM?, 4TO SIBNSIETCS BOCbMbIM 3HAYEHUEM B PSiAy MUHU-
MasbHbIX 3Ha4YeHuit 3a nepuopd ¢ 1979 roga. CokpalleHve nno-
LaamM bAa B CEHTAOPE 1 MOBLILLEHNE IETHEN TEMMEpPaTyphl BO3-
[yxa HaxoaaTcs B TECHOM cornacum (KoadduLMEHT KOppensLmm
-0,92), ucnbiTbiBas NpM 9TOM 3HA4YUTENbHLIE MEXIOA0BbIE KOJe-
6aHusa (puc.1).

Puc. 1. CpenHsis Temnepatypa Bo3ziyxa IETOM W MoLab fibfa B CEHTAOpe

B CeBepHOM JlepoB1TOM OKeaHe

CokpalleHne nnowaan nbaa B Gopme KBasuIMHENnHoro oT-
puuaTensHOro TpeHaa, paBHo Kak U B popMe YMEHbLLEHUS Yucna
NONOXMNTENbHBIX RHOMASIUIA N YBESIMYEHNS YACNA OTPULLATESNbHBIX
aHoOManuii, B NOCNegHNe OecaTuneTus xapakTepHo B LeNoM aas
BCEN ceBepH0|7| I'IOJ'IFlpHOVI 061acTn 1 BCEX CE30HOB roga, 4To un-
NOCTpUpYeT puc. 2.

O,EI,HOBpeMeHHO C COKpalwleHuem nnowaan nbaa npouc-
XOOUT YMEHbLUEHWE €ero TOMLWMHbI BCNeacTBUE UCHE3HOBEHUA
3HAYUTENIbHOM YaCTU MHOMONETHUX NIbAOB U YMEHbLUEHUS TOS-
LLMHbI OAHONETHUX NbAoB. OAHAKO [JaHHbIA NMPOLECC ABMAETCS
CNeACTBMEM KaK TEPMUYECKNX (YMEHbLLIEHWE CYMM rpasyconHewn
MOpO03a), TaK 1 AnHaMmyYeckmx GakTopoB (B OCHOBHOM YBENM-
YyeHune CKOPOCTel TpaHCapKTUYecKoro apenda v BbIHOCA NbA0B
B ATNaHTUKY U COKpaLLEHNE BPEMEHWN HAaX0XOEHNS NIbAOB B KPY-
roBopoTe bodopTa). YMeHbLIeHne negoBUTOCTM U TOJILLMH Nbaa
B COBOKYMHOCTU MPUBOAST K YMEHbLUEHWI0O 00bEMOB NbJa, HTO
NNNCTpnupyeTca M3MeH4MBOCTbIO CE30HHOIO X04a AaHHOro na-
pameTpa no AaHHbIM ANArHoCTUYECKOM MOAEN MOPCKOro Nbaa —
okeaHa HYCOM/CICE [JaTckoro MeTeoposiorMyeckoro MHCTUTYTa

Puc. 2. Ce30HHbI X0f ©XeHEBHOI IeJ0BUTOCTM CEBEPHOI NONsPHOIA 0bnacTu
Mo AaHHbIM HabnoaeHuii SSMR-SSM/1-SSMIS, anroputyv NASATEAM
(pacyet MLUZ, MJT AAHWN)

21




Puc. 3. ExenHeBHbIe OLIEHKM CE30HHOMO X0Aa 06bema Mopckoro fibaa CJI0
Ha OCHOBE PACYETOB CPEAHEB3BELLEHHOI TONLUMHBI IbJA COBMECTHOW MOJENH
Mopckoro ibaa — okeaHa HYCOM/CICE [latckoro MeTeoponornyeckoro MHCTUTyTa
¢ 1 anBaps 2004 roga no 5 mapta 2018 ropa

3a nepuop 2004-2018 ropos (Madsen K.S., Rasmussen T.A.S.,
Ribergaard M.H., Ringgaard I.M. High resolution sea ice modelling
and validation of the Arctic with focus on south Greenland
waters, 2004-2013 // Polarforschung. Vol. 85 (2). P. 101-105.
doi:10.2312/polfor.2016.006.), npeacTaBneHHow Ha puc. 3.

Ha notenneHne ApKT1KM 1 0COOEHHO Ha COKpaLLeHme noLla-
[V MOPCKMX IbAOB BAVSIET NOCTYMNEHNE TEMON U CONEHON BOAbI
n3 CesepHoit AtnaHTukm B BapeHueBo v MpeHnaHackoe Mops.
MexronoBble M3MeHeHMs B nepeHoce Tenna n3 CeBepHO ATnaH-
TUKKN B APKTUKY OTPaXatoTcs B konebaHusix TemnepaTypbl BOAbI Ha
Konbckom pa3pese B bapeHueBom Mope, KOTOpbIe NOATBEPXAa-
I0T CUbHOE BANSIHWME NMPUTOKA aTNaHTUYECKOW BOALI HA MOPCKOWA
NeJsHOV NOKPOB B NpuaTtnaHTM4eckon Apktuke (puc. 4).

Puc. 4. Temnepatypa Boabl Ha KonbCkom paspese ( 1), nnowaab MOpCKOro nbaa
8 C/10 (2) n B BapeHuesom mMope (3) B Mae.

KoadpduumeHTsl Koppenaumm Mexay TemnepaTtypod BoAbl U
nnowaapio nbaa pasHel —0,92(-0,83) ona CesepHoro JlemoBmtoro
okeaHa n -0,87(-0,76) nns BapeHuesa mops. B ckobkax ykasaHbl
KO3 DULMEHTBI KOPPENALIMI NOCHE yaaneHns TpeHaa. TecHas CBs3b
Mexay TeMnepaTypor BOAb! 1 NIOLLAABI0 TbIa COXPAHSIETCS B Teye-
HU1e BCero nep1ozia pocTa nioLiaam nbaa ¢ Aexkabps no mai (tabn.1).

Tabma 1

Koppensiums mexay Temnepatypoit Bogbl B cioe 50—200 m
Ha Konbckom paspese
¥ nowwaabto nbaa B bapeHuesom mope (1979-2014 rr.)

Mecsiu | Il 11} |\ V Vi
Koacdduument (0,831 -0,82 | -0,70 | -0,78 | —0,87 | 0,83
Mecsiu Vil Vil IX X Xl Xl
Koadpduument |-0,67| —0,48 | —0,26 | —-0,28 | —0,44 | -0,7
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MexaHn3mbl noTensieHns

PacyeTbl MepuaMOoHanbHbIX aTMOCHEPHBLIX NEPEHOCOB TENNA
(MAIT) 1 BNarv Ha pas3nnyHbIx n306apuyeckrx NOBEPXHOCTSX MO
JaHHbIM peaHanu3a ERA/Interim, BbinonHeHHbIe B paboTe (Asrek-
cees I.B., KyamuHa C.W., Ypasruneaeesa A.B., bobbines J1.11.
BnusaHue aTMocdepHbIx NEPEHOCOB TEMA U BNaru Ha ycuneHue
noTenneHns B ApKTuke B 3UMHUIA neprog, // PyHpameHTanbHas
1 npuknagHas knnumartonorms. 2016. T. 1. C. 43-63), nokasanu,
4TO OCHOBHOW NPUTOK SIBHOMO M CKPLITOrO TEMNJA B BLICOKOLUMPOT-
HYI0 APKTVIKY B 3IMHWIA MEPWOL, MOCTYNAET Yepes aTNnaHTUYECKYIO
4acTb ee I0XHoM rpanmuesl no 70° ¢c.w. (ot 0° o 80° B.4.) B cnoe
oT nosepxHocTv 8o 750 rfa ¢ makcumymom Ha 1000 rla. Bknag
3TOr0 NPUTOKA B MEXTOAOBYIO M3MEHUYMBOCTb CPEAHEN 3UMHEN
TemnepaTypbl Bo3ayxa Ha noBepxHocTu B obnactn 70-90° c.Lw.
cocTasnsieT 6onee 50 %.

JleToM OCHOBHOW BKag, B MOTEMNEHWNE BHOCST PafvaLMOHHbIE
NPUTOKM Tenna K NMoBEepPXHOCTW, B YACTHOCTW HUCXOZSLIAS [UMNH-
HOBOJIHOBas! pagvaunst BCNeACTBME POCTA COLEPXAHWUS BOASHOIO
napa, a nepeHoc Tenna v snarv yepes 70° ¢.Lu. He BIUSIET HA TeMMe-
paTypy BO3ayxa 1 COAepXaH1e BOASHOrO Napa B HkHel Tponocde-
pe, roe npeobnagaet BbIHOC BOASAHOIO napa U3 ApkTuku (puc. 5).

Puc. 5. BeptukanbHble Npopunm CpeaHUX MEPUAMOHAbHBIX MEPEHOCOB SBHOMO
1 CKpbITOro Tenna yepe3 70° c.Lu. 3uMoii (a) v netom (6).
1 — CPEaHWIA NEPEHOC YEPE3 BECH KPYT LLMPOTbI, 2— Yepes aTnaHTUyeckyto Yactb (0—-80° B.4,),
3 — yepes TXookeaHcKyio YacTb (200-230° B.4.)

MHoronetHme naMeHeHus o6LLero cogepxaHus BOOSHOrO
napa B apKTU4eckor aTMocdepe NokasbiBaloT POCT BO BCE MECS-
Lbl roga napasniensbHo C COKpaLleHnem niowaamn saa, B To Bpe-
M$1 KaK NepeHoc BOASHOro napa Yyeped 70° C.1u. B IETHME MecsiLbl
He yBeNIM4nMBaeTcs.

JleTHee cokpalleHmne nioLLaav Nbaa BeOeT K POCTY COAepXKaHWs
BOASHOrO Napa 1 HACXOASLLEN ASIMHHOBONHOBON pagnauuy. OTcio-
[1a MOXHO OLEHWTL 0BpaTHOE BIUSHME 3TOrO MPoLecca Ha cokpa-
LLEHME MIOLAaW Niba B NMHENHOM MPUBIMXEHUN 3aBUCUMOCTEN
Mexay HuMmu. B peaynbsrare Takon oueHky nonyyeHo (Anekcees l.B.,
C.W. KyabmuHa, J1.11. bobbines, A.B. Ypasrunsaeesa, H.B. MHatiok.



Puc. 6. [eiictayiowas Ha 2017 rog cuctema PKL, BMO
(http://mww.wmo.int/pages/prog/wep/wcasp/rcc/rec.php)

BnusHne atMocdhepHbIX NEPEHOCOB TEMA 1 Barn Ha IETHee nNoTte-
nneHue B ApkTtuke // Mpobnembl ApkTuku n AHTapkTku. 2017. Ne 3
(113). C. 67-77), uto ot 30 £o 40 % neTHen aHOMaNUM MIOWAAN
MOPCKOro nbaa B Apktuke hbopMmUpyeTcs 3a cueT 0bpaTHOl CBSA3N
«COKpaLLieHMe nnowaay — pocT CoaepXXaHusi BOASHOro napa — yse-
nnyeHne Hucxopsilen [1BP — cokpaleHve nnowaan».

MNMpeackaszyemMocTb MEXroaoBoi USMEHYMBOCTU

MpWYrHBI MEXTOA0BON N3MEHYNBOCT MEPUOMOHANBHbIX aT-
MOCOEPHBIX MePeHOCOB Tenna B APKTUKY CBSI3aHbl C USMEHEHN-
MKW LMpKynsaumm atmocdepsl B CeBepHOM noayLwapum, KoTopble
NPOVCXOANAT MO BIUSIHUEM BHELLUHWX BO3AENCTBUIN HA MPOCTPAH-
CTBEHHO-BPEMEHHOE pacnpeaeneHne atMochepHbIX LMPKYASLm-
OHHBbIX CTPYKTYP. Hanbonee BepOSTHLIM BHELLHM BO3LENCTBUEM
Ha UMPKYA[UMio U, CnefoBaTeNbHO, Ha MEPUAMOHANbHBIA aTMO-
cdepHbIl NepeHoc Tenna SBASIOTCA aHOManuM TemnepaTypsbl
BOZbl HA MOBEPXHOCTM OKEaHa B HU3KUX LIMPOTAX, FAe 3anacaeTtcs
OCHOBHas 4acTb NpuToKa Tenna ot ConHua.

B HeaBHO BbINOMHEHHLIX MccnenoBaHusx (Anekcees I.B., Ky3-
muHa C.W., Mok H.W. BnavsHue aHOManvii TemnepaTtypbl OkeaHa
B HM3KUX LUMPOTaxX Ha aTMOCGhEPHbIN NepeHoc Tenna B ApKTuky //
dyHaameHTanbHas 1 npuknagHas knumatonorus. 2017.T. 1. C. 106-
123; Anekcees I'.B., Kyamura C.W., Mok H.N., Baaunnosa A.E., Visa-
HoB H.E., CmupHOoB A.B. BnnsHue ATnaHTVKM Ha NOTEMIEHNE U CO-
KpaLleHne MOPCKOro NeasiHoro nokposa B ApkTuke // Jlen n cHer.
2017. Ne 57(3). C. 381-390) ycraHoBNEHO BAMsSIHWE aHOManuin TMNO
B HU3KMX LUMPOTax ATnaHTM4eckoro, MHamnckoro n Tuxoro okeaHoB
Ha 3UMHWIA aTMOCQEPHbIN NEPEHOC Temnna B APKTVKyY, TEMnepaTypy
BO3A4yxa 1 nioLanb nbaa B CeBepHOM JleLoBNTOM OKeaHe, KOTOPOE
nposiensieTcs cnycts 2—-3 roga. MexaHn3m 3T0ro BANSHWS BKIIOYaeT
B3aVIMOLEVICTBME LIMPKYNSLMK OkeaHa 1 atMocdepbl, NOCPeaCTBOM
KOTOPOrO KAMMAaTUHECKUIA MMMYALC OT aHoManuin TMNO Bo3aeicTByeT
Ha ApkTuky. Mpegnonaraercs, 4to aHomanmm TIO B HU3KMX LUIMPOTax
OKEaHOB YCUINBAIOT MEPUANOHAbHYIO COCTaBASIOLLYIO aTMocdep-
HOW Lmpkynsuum, ocnabnsitoT CeBepo-AtnaHTuueckoe konebaHue B
atMocdepe, 4To CnocobCTBYET YMEHBLLEHUIO MOTEPbL TEMna okea-
HOM W BCE 3TO BMECTE YBENMHMBAET OKEAHUYECKWIA NEPEHOC Tenna
B cucteme fonbdctpum, Ceepo-AtnaHtnyeckoe, 3anagHo-LLUnuu-
6epreHckoe 1 Hopeexckoe TeueHus. KOHeYHOe 3BEHO — YCUIEHNE
OKEeaHW4eCcKoro npuToka Tenna B Hopeexckoe 1 bapeHueso mops u
aTMOCdEPHbIX NepeHOCcoB B ApKTUKy. [peackasyemMocTb MEXrogo-
BOW M3MEHYMBOCTM KiMmarta B ApKTVKe cnegyeT U3 3aBUCMMOCTU OT
konebaHuin NPUTOKOB aTMOCHEPHOI0 1 OKEAHCKOTO TEMa U3 HU3KMX
LUMPOT, M3MEHSIIOLLMXCA No4 BAMsHMeM aHomanuia TMO B Tponuye-
CKMX OKeaHax. Yyactune B NepeHocax OKEaHCKOW LIMPKYNsauvm BeaeT

K 3anasfblBaHuio B peakumm XapakTepucTuk Kinmara ApKTuKy Ha
HECKOJIbKO JIET, YTO OMpeaensieT BO3MOXHYIO 3a6/1aroBpeMeHHOCTb
MPOrHO3MPOBAHUS.

Pa3BuTue KnmmaTtn4eckoro O6c.l1y)KVIBaHVIS|

B cootBetcTBUM CO CTpaternyeckummy 3agadamu BcemupHon
mMeTeoponornyeckor opraHusaumm (BMO) Ha 2016-2019 roasl (pe-
sontoupst 10.1/1 17 Konrpecca BMO, 2015 roa) agpecHoe knnma-
TUYECKOe 0BCNYXVBaAHWE O/ NONSPHBLIX PEMMOHOB AOIKHO BbIMNOS-
HATbCS B bopme MonspHbIX PErMOHaNbHBIX KNMMAaTUYECKMX LIEHTPOB
(MPKL). B 2016 rogy 68-m UcnonHutensHeiM cosetom BMO npu-
HATO peLleHre o peanu3auum MPKL, gnsa ApkTuyeckoro permoHa B
dopme cetn (ApkPKL-ceTb) ¢ yanamu (LeHTpamMu) B pervoHasnbHbIX
accoumaupsix (PA) BMO, a umerHo: PAIl — Poccuiickas Penepaums
(koopamnHaTop y3na), PAIV — KaHaga (koopauHatop yana) u CLLA,
PAVI — Hopserus (koopavHaTop y3na 1 npoekTa B uenom Ha 2017-
2019 roapl), AaHus, Vicnanans, @uHnsHams, Lseups.

KoHuenums Poccuiickoro y3na ApkPKL, nogrotosneHa AAHUN
B mapTe 2015 roga v npegycmaTprBaeT KONEKTUBHOE OCYLLECT-
Bnenue dyHkumii yana AAHUW (koopaunaTop), IO, BHUUTMU-
ML n f'mapomeTueHTpoM Poccum aHanorniyHo dyHKUMOHUPYIO-
wemy B Pocrugpomete CeBepoeBpasminckomy KaMMaTnyeckomy
ueHTpy (CEAKL). Kaxgbli M3 y3n0B KAMMATUYECKOrO LieHTpa
OyneT pervoHanbHo (B npegenax PA) BbINOMHATL GOMLLUMHCTBO
13 PEKOMEHAO0BAHHBLIX QYHKLMIA U UMETb OHY M3 06S3aTENbHbIX
naHapkTn4yeckmx dyHKumin y3nos (ans PAIl — 3To knumaTuyeckuia
MOHUTOPUHI 1 MOArOTOBKA MaHapKTWYecKoro GtonneTeHs, Ans
PAIV — ponrocpouyHoe nporHo3vposanue, ans PAVI — ynpasne-
HWe JaHHbIMK). 3anyck AeMOHCTpaumoHHoro atana AkpPKL, 3a-
nnaHunposaH Ha 15-17 mas 2018 roaa B xoae nepsoi ceccum MaH-
apKTUYECKOro PernoHanbHoro knnmatunyeckoro dopyma (MAP-
KO®), OtraBa, KaHaga. Heobxoaumo oTMETUTb, YTO CO3aaHue
ApkPKLL TecHO cBsizaHO C peanu3aumen Takmx nporpamm BMO,
kak MMobanbHas paMoyHash KOHBEHLMS MO KIMMATUYECKOMY 00-
cnyxusanuto (FPOKO), MobanbHas cnyxb6a no kpuocoepe (MCK),
NHudopmaumorHas cuctema BMO (MCB), paBHO kak 1 ¢ B3aMmo-
nencteanem BMO n Apktunyeckoro coseta. B HacTosilee Bpems
AAHWUW n ppyrue 4neHbl KoHcopumyma HUY no cosgaHuio y3na
ApkPKL, nmetoT HeobxoaMMblii NOTEHLMAN NO BbIMYCKY NaHapKTK-
yeckoro 6l0nneTeHs, NIaHMPyeMOE COAEpPXaHNe KOTOPOro AOX-
HO BKJTI04aTb KapTUPOBaHHbIE 1 TabNMYHbIE 3HAYEHUS KIUMATHYE-
CKU 3HA4YMMbIX NapamMeTpoB aTMocdepbl, MOPCKOro NbAa, OkeaHa
1 kpuocdepbl APKTUKK € 1-3-MECAYHON ANCKPETHOCTHIO.

I.B. Anekcees, B.M. CmonsHuLkuii (AAHVIN)
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