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BeImontHeH aHaims3 1e10BUTOCTH B BOZIAX, OKpyKaronux apxurnenar [lInimdepren (paioH mpo-
muBa Opama, «Knrosas OyxTay, mpuieratomye akBatopun bapennesa, I'pennanckoro n Hopsex-
CKOro Mopeii). VIcrioiabp30BaHbI OTKPBITHIE POCCHICKIE U 3apyOS)KHBIE HCTOYHUKY JIEOBBIX JaHHBIX
(crryTHUKOBEIE HabmoneHus), coopanusie B 'HI[ PO AAHWU. VccnenoBaHbl ce30HHBIE H3MEHEHHS,
paccuuTaHbl JIMHEHHBIE TPEHAbI MHOTOJIETHEH U3MEHUUBOCTH JIEIOBUTOCTH U ILIOMAJU MOPCKOIO
JIe[ITHOTO MOKpoBa 3a nepuox 1979-2015 rr.

Kniouesvle cnosa: ].HHI/IH6CPI‘CH, HU3MCHCHUS KIIMMarta, JICJOBbIC YCIIOBUA.

BBEJIEHUE

Wzydenunto knumara apx. HInumbdepren mocBsmeHo 00JIbIIoe KOJIUYECTBO OTeE-
YECTBEHHBIX M 3apyO€)KHBIX Hay4dHBIX MyOnukanuid. B padorax (CBsieHHUKOB | Jp.,
2010, 2011; MBauoB u np., 2012; Tucnenko, MBanos, 2015; Marsz, Styszynska, 2013;
Nordli et al., 2014) paccMOTpeHBI U3MEHEHHSI PsJla OCHOBHBIX KOMIIOHCHT KJIMMAaTH-
YecKol cucTeMbl Ha npoTspkeHUH XX u nepsoro aecstuietust XXI B. Tak, B paborte
(Nordli et al., 2014) npeacrTaBiicH aHaIN3 BPEMEHHOW M3MEHYMBOCTH MPU3ECMHOMN
temneparypsl Bo3ayxa (IITB) 3a nepuon 1898—2012 rr., koTopbIii MO3BOJISIET ClEIaTh
3aKJIIOYEHHE, UYTO 3a YKa3aHHBIH MHTEpBaJl BPEMEHM B TEpPMUHAX JIMHEHHOrO TpeHAa
Habmonanocs noswimenue [1TB Ha 2,6 rpanyca. ITpu atom nepuon 2005-2012 rr.
OLIGHMBAETCsl KaK HanOoJiee TEIUIbI 3a BCe BPEMs MHCTPYMEHTAIbHBIX HAOIIOICHHMN.
B pa6ore (HBanoB, XKypasckuii, 2010) BbIIOIHEH aHAIH3 JOJITOIICPHOIHON H3MEHUUBO-
CTH psiIa OCHOBHBIX JIEOBBIX XapaKTepUCTUK A nepuona 1973-2008 rr., BeIABUBIINN
obmiee cMmsaryeHue JIe0BOl 00CTaHOBKM Ha npuMepe 3anuBa [pén-¢dropa. Ilpu sTom
OTMEUAEeTCs CYLIECTBEHHAs] MEXIo/10Bas U3MEHYUBOCTb. Tak, €CIM B 3UMHUE CE30HBI
2005-2007 rr. ycTOWYMBBIN JIEASTHON MMOKPOB (Mpunai) He 00pa3oBbIBAJICS BOBCE, TO
3aTeM HaOJII01aNI0Ch YBEJIINYEHHE CPEIHEH M MAaKCUMaJIbHOM TOJIIMHBI TIpUTIas BIUIOTh
1o BecHbl 2011 r., oqnako B 2011-2014 rr. B 3anuBe ['péH-dpopa ycTONUNBEIIT Mpuaii
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CHOBa OTCyTCTBOBal. McciienoBaHus, BeIMOIHEHHBIE B padoTrax (Tuciaenko, ViBaHoB,
2015; [TaBmoB u np., 2010; Pavlov et al., 2013), mocBsIIeHbI aHATU3Y JOJATOIECPHOTHON
M3MEHYMBOCTH TEMIIEPATYPhI IPOMEKYTOUHBIX TPAHC(HOPMHUPOBAHHBIX aTIIAHTUYECKUX
Box (TAB), nponukaromux Bo Gppopas octposa 3anaaubiii [Hnunbdepren. Paccunrannsie
OIIGHKH J10JITOTIepruoHON n3MeHYnBocTH TAB Bo hbopaax coBnanaroT ¢ pe3yybraraMu
MpeACTaBICHHBIMU B U3BecTHOU pabote (Polyakov et al., 2004). B menom ke ycToii-
YUBasi TCHJSHIIMS K CMSATUEHUIO KiuMara B paiione apx. [llnunbepren coorBercTByeT
XOPOIIIO U3BECTHOM KOHIIETIIMK «OBICTPOTO MoTerieHus» Apkruku (Anekcees, 2014,
2015; Polyakov et al., 2002; Bekryaev et al., 2010).

B nocneanue roapl MoSBUIICS Psijl cepbe3HbIX HcchenoBanuit (Opomos u ap., 2010;
Haas et al., 2008; Frolov et al., 2009; Renner et al., 2014), HOCBAIICHHBIX MPOOIEMaM
MHOTOJIETHUX M3MEHEHH TUIOLIA M U TOJILIUHBI JISJSTHOTO TIOKPOBa KaK B pailoHe apXx.
nunbepren (mponuB dpama), Tak ¥ B ApKkTHKe B 11esioM. Hanmpumep, mns paiiona Ce-
BepHOro nooca 3a nepuoa 2001-2007 rr. HabIIOAAI0Ch YMEHBIIEHHE CPEIHEH TOIIHHBI
JICISTHOTO MTOKPOBA B aBrycre—ceHTsI0pe Ha 44 %, a B Ka4eCTBE MPUYUHBI TPEIIaraioch
paccmotpets noBbiteHue 3Hadenuii [1TB (Haas et al., 2008). st paiiona nponuea dpama
yMeHblIeHne ToIIuHbI Jbaa 3a 2003-2012 rr. cocrasuiio 6osee 50 %, a paccurTaHHbIH
IUTst 3TOro TIepuoaa Tpenn cocrasmi 0,3 m/rox (Renner et al., 2014). OgHako neTalbHBIX
MCCJIEZIOBAaHUH, MOCBSIIEHHBIX H3yYSHUIO 3aKOHOMEPHOCTEH U 0COOCHHOCTEW CE30HHOTO
M MHOTOJIETHETO JISIOBOTO PeKMMa BOJI, OMbIBaronux apx. Lnunodepren, 10 HacTosIero
BPEMEHH BBITIOJIHEHO HE OBLIO.

B nocnennue roziel B 1aboparopun pesxxuMHbIX iocoounii AAHMU coGpanbl u 0000-
IIEHbl YHUKAJIbHBIE JJAHHBIC O JISJOBBIX XapaKTEPHCTHKAX 3a BECh JAOCTYIHBIA MEPHOJ
BU3YaJIbHBIX U HHCTPYMEHTAIbHBIX HaOroAeHu (Ppostos u ap., 2010; Frolov et al., 2009).
Ilepuon ¢ 1979 1. obecnieyeH BBICOKOKAYE€CTBEHHBIMHI OTHOPOJHBIMH PAJAMU C BBICOKOH
CTETICHBIO TIPOCTPAHCTBEHHOTO ¥ BPEMEHHOTO pa3pelieHH s, TTOJyYeHHBIMH IO JIaHHBIM
CIIyTHUKOBBIX HAOJNIONIEHHNA. DTO 0OCTOSTEIHCTBO MO3BOJIHMIO HAM BBIMOIHHUTH KOJHUE-
CTBEHHYIO OIICHKY ITPOCTPAHCTBEHHOIN M BPEMEHHOW M3MEHUYMBOCTH JICJIOBBIX YCIOBUI B
BOJaX, oMbIBaromux apx. llnunodeprew, aust nepuoma 1979-2015 rr.

HCIIOJIb3OBAHHBIE TJAHHBIE

Jis momyYeHnsT KOMMYECTBEHHBIX OICHOK MCTIOIB30BAHCEH CIICAYIONINE OTKPBITHIC
HCTOYHUKHU HHPOPMAITUH, IPEICTaBICHHBIC B «] 7100ampHOM OaHKE IU(PPOBBIX JAHHBIX IO
MopcKomy Ibay» (®@pomos u np., 2010; Frolov et al., 2009):

— pernoHanbHbIe 7—30-THEBHEIC JICIOBBIC KapThl M3 apXuBa MHUPOBOTO LIEHTPa JaHHBIX
o mopckomy 161y AAHUU (I'pernannckoe, bapenmneso mopst 3a mepruox 1933-2013 rr.
(http://wdc.aari.ru);

— ©XKCIHEBHBIE JaHHbIE 00 OIIeHKax 00IIeii crutoueHHOCTH 110 anmroputmy NASATEAM
Ha ocHOBe MaHHEIX SSMR-SSM/I-SSMIS Ha ceTke 25x25 kM 3a mepuog 1978-2015 rr. u3
apxuBa NSIDC (ftp://sidads.colorado.edu/DATASETS/nsidc0051 gsfc_nasateam_seaice/
final-gsfc/).

Hccrnenyemple HAMH TOTOBBIC PSABI JAHHBIX SBIAIOTCS MPOTYKTOM, ITO3BOJISIOIINM
OIICHUTH CE30HHYIO M MHOTOJICTHIOIO M3MEHYHUBOCTP JICTOBUTOCTH H IIIOIIAH JICASHOTO
MTOKPOBA B Psi/ie KBa3HOIHOPOAHBIX PalfOHOB, MPUMBIKaOIUX K apx. [numbepren. Bor-
JICJICHUE paiflOHOB BBITIOTHEHO HA OCHOBE IKCIIEPTHOTO aHAJIN3a 3HAYCHUH TOBTOPSIEMOCTH
BCTPEYH CO JIHIOM B 3UMHUH (HOIOpb—Maii) 1 ICTHUH (MIOHb—CEHTSIOPb) CE30HEL, a TAKKE B
MECSIIBI MAKCHMAIIFHOTO (MapT) 1 MUHIMAJIEHOTO (CEHTAOPH) pa3BUTHSA JICITHOTO IIOKPOBA
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Ha OCHOBE JIEIOBOTO KapTupoBaHus 3a nepuoj 1933-2013 rr. Beero BoigeneHo 6 paifoHoB
(cM. puc. 1 uBeT. BKIEHKH), UMEIOIIMX CIEIYIONIYIO 001ereorpaduuecKkyto crnenupuxy
(na3zBaHwms ycnoBHBbI): / — BocTouHblil Llnuudepren, 2 — bapeHneBoMopckuil, 3 — roxk-
Heiit Hnunoepren, 4 — 3amagueiii [nunbepren, 5 — nponus @pama, 6 — CeBEPHBIi
Imunoepren («KutoBast OyxTta»). OlieHKa KauecTBa BBIICICHUS pailOHOB MOJATBEPIKICHA
Ha OCHOBE aHaJIM3a peanu3aluii Ce30HHBIX U3MEHEHHH JIEIOBUTOCTH 110 TaHHBIM SSMR-
SSM/I-SSMIS, moka3aBIIKM 3HAYUMbBIC PA3IHYUs B CE30HHON JUHAMHKE, a0COTFOTHBIX
BEJIMYMHAX JISIOBUTOCTH M €€ MHOTOJIETHUX TPEHIaX.
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Puc. 2. BpemenHast ©3MEHYMBOCTD TUIOIIAAM JIESTHOTO MTOKpoBa st paiiona Ne 4 3a epuoz ¢ 1979
no 2015 r. (IIl — mapt; IX — centsa6ps).

PE3YJIBTATBI

B kadecTBe npuMepa MCIOJIb30BaHus JaHHBIX «[J100anpHoro OaHka....» Ha puc. 2
npezicTaBieH rpaduKk BPeMEHHONW M3MEHYMBOCTU CPEIHEroJI0BOI IO MOPCKOTO
JbJIa Ul paiioHa, PacIioyioKEHHOTO Y 3amaJHoro nodepexbs apx. [Inunbdepren (nposius
®dpama, paiioH 4).

Kax ciientyer U3 npuBeieHHbIX rpa)KOB, HECMOTPSI Ha BHICOKYIO MEXIOIOBYIO H3-
MEHYHMBOCTb B 3UMHUIA Ieproj1 (MapT), HaOJII0aeTCcs 3HAYUTENIbHOE YMEHBIICHHE 3UMHEH
U CPEeHErofoBoH IOy JISIIHOrO [IOKPOBa Ul BCETO pacCMaTpUBAEMOIO IepHOJa.
B TepmuHax JIMHEHHOro TpeHJa ATO COKpallieHHe (CPEeIHErol0BbIe OIIEHKN) COCTABIISIET

Tabruya 1

Kosppuumentsl HaKkI0HA THHEHHOT0 TPeHaa («—a», ThIC. KM?/T01)
IJis1 lecTH paiionos apxunenara lHlnunoepren

Paiion/
Mecsng

1 0,32 10,28 | 0,11 {0,08] 0,27 | 0,94 | 1,35 (0,50 | 0,15 | 1,02 | 1,37 | 0,45 | 0,57
0,42 10,371 0,18 {0,10] 0,35 |0,68 | 0,69 | 0,30 | 0,14 | 0,53 | 1,05 | 0,49 | 0,44
0,85 10,68 | 0,37 {0,37] 0,66 | 0,68 | 0,33 | 0,0/ | 0,01|0,17|0,81 | 1.03 | 0,49
0,86 { 0,90 | 0,74 {0,75] 0,59 | 0,38 | 0,23 | 0,14 | 0,04 | 0,04 | 0,29 | 0,73 | 0,47
0,17 10,241 0,17 [ 0,09 | 0,07 | 0,06 | 0,09 | 0,02 | 0,11 | 0,00 | 0,05 | 0,13 | 0,07
0,80 [ 0,77 | 0,44 | 0,18] 0,23 0,22| 0,43 | 0,45| 0,36 0,53 |0,65| 0,72 | 0,48

I II m [ IV | vV [ VI | VII [vll| IX | X | XI | XII T'on

(o) NNV, ISV )

Tlpumeuanue: KypCUBOM BBIICICHBI 3HAYCHUS «a», KOTOPBIC HE SIBISFOTCS CTATHCTUYCCKH 3HAYUMBIMU Ha
yposre P < 0,05.
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okono 0,5 Teic. kM?> B rof. OTMETHM, YTO MONTYYCHHBIH TPEH/T SIBISIETCS CTATHCTHYCCKH
3HaYnMBIM Ha ypoBHEe P < 0,05. BenuunHa koddduineHTa IeTePMHUHAIIMA COCTABISCT
0,59, T.e. moTyueHHBII TUHEHHBIN TPEHT onuchiBacT 6oee 50 % oOIiel AUCIepCHH aHa-
JIU3UPYEMOTO BPEMEHHOTO psijia.

B Tabn. 1 mpencraBnenbl k03 GUIMEHTH YITIOB HAKJIOHA JIMHEHHOTO TpeH/a,
KaK JJI OTJEJbHBIX MECSIeB, TaK U AJI CPEAHETOOBBIX 3HAUCHUI I BCEX IIECTH
paitonoB. CoxpallieHue IIoNaaH JEASTHOTO MOKPOBa (CPEAHET0I0BbIC 3HAUCHU) IPO-
HCXOANUT MPAKTHYECKU C OJJUHAKOBOM CKOPOCTBHIO BO BCEX paifoHaX, 3a UCKIIOUEHHEM
paiiona 5, BeLeIsiIoNIerocs Ha obOmeM QoHe. 37ech IS epuojia anpeiab—Hos0ph
JUHEHHBIC TPEHNbl HEe SBISIOTCS CTAaTUCTUYECKH 3HAYMMBIMU, & B JAPYTHUE MECSIIBI
rojia COKpalieHue IUIOMIaaAN JIeIIHOT0 MOKPOBa MPOUCXOJUT CO CKOPOCTSIMU B 2—6
pa3 MEHbIIMMU, YE€M B Apyrux panoHax. Ilo-Buaumomy, Takoil XapakTep U3MEHYHU-
BOCTH CBA3aH C OCOOCHHOCTSIMHU LUPKYJISIIUU BOA U JIBJOB — OJHOHANPaBICHHBIN
U YCTOWUYUBBIM BBIHOC MHOTOJETHUX JIbJIOB M3 IIEHTPAIbHBIX YacTel APKTHYECKOTO
Oacceitna Boctouno-I'pennanackum TedeHueM. [[jist ocTaibHBIX pallOHOB HAOIIOACTCS
B II€JIOM OJINHAKOBAasi KapTHHA M3MEHYMBOCTH. Koa(PUIIMEHThI HAaKIOHA TpeHAa, KaK
MPaBUJI0, MAKCHUMAJIbHBI B XOJIOAHBIN Mepuo (OKTIOph—MapT) U MUHUMAJbHBI B Te-
IIBIH (ampenb—CeHTAOpPS). OaHako Ais paitoHoB (1-3), pacnoioKEHHBIX K BOCTOKY OT
apxuresnara, BBICOKHE 3HaYCHUS CKOPOCTH U3MEHEHUS IUIOIIA/IH JIbJIa HAOIIOAAI0TCS U
B HIosie—CceHTsI0pe. MakcuMallbHbIe 3HaYCHHs BBISIBIICHBI B paiioHe | B MIoje U HOsIOpe
(=1,35 u —1,37 ThIC. KM*/TOI COOTBETCTBEHHO). JIJIsI CpeIHETOIOBBIX 3HAYCHU I MAKCH-
MaJIbHOE COKpallleHHe IJIOLIA1 JIbJa TaK)Ke HabtonaeTcst B pailoHe 1 u cocTaBiser
—0,57 TeiC. KM?/TO/1. TakuM 06Pa30M, Ha OCHOBE MOJYUYEHHBIX JAHHBIX MOKHO CJI€JIaTh
BBIBOJI: B BOJaX, OKpyxkatomux apx. llnundepren, B TeueHue nocieaHux 35 jer Ha-
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Puc. 3. Amomanuu nenoButocTH B paitfone apx. Hlmuubdepren 3a 1979-2015 rr.
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Tabnuya 2

CraTHCcTHYECKHE XapaKTepPUCTUKH o01el JeroBuTocT (%)

XapakTepucTuka Moot
IX X XI | XIT| I II m | Iv | v | VI | VII |VII
Cpennee 29 | 40 | 61 | 73 | 78 | 82 86 | 86 | 81 | 74 53 | 34
MunuMym 10 16 | 22 | 29 | 37 | 43 54 | 53 | 43 | 34 19 9
Maxkcumym 56 | 721 90 | 98 | 99 | 98 | 98 |100| 98 | 92 85 | 56
CKO 11 16 | 21 18 | 17 15 10 8 10 | 13 16 | 12

6HIO)IaeTCH yCTOﬁHHBaH TEHACHIIHNS K CMATYCHUIO JICIOBBIX yCHOBI/II‘/II, KaK B CpE€aAHEM
3a rofi, TaK M JUIsl OTAEIbHBIX CE30HOB.

Ha puc. 3 npezacrasieH rpadguk BpeMEHHOM H3MEHYHUBOCTH aHOMAJIUI 001 Jie-
JIOBUTOCTH B paiione apx. lInunbepren 3a 1979-2015 rr. (1o BceM pailoHaM B [IEJIOM),
paccuuTaHHbBIN 110 METOMKE, IpesiokeHHON B padore (PKnukuH, 2014). CMbich noa-
X0o4a 3aKJI4YacTCda B NPEACTABJICHUN YUCIICHHBIX 3HAUCHUN aHOMAaJIuN B ImpoucHTax.
3a 100 % npuHHMMaeTcs CpelHee 3HaueHHE JICIOBUTOCTH 3a BECh aHAIM3UPYEMBIH
nepuoa BpeMEHU.

AHanu3 NoTyYeHHBIX JaHHBIX IT0Ka3ajl, 4TO B BOjIaX, OKpyxarommx apx. [nunoep-
reH, Ha ()OHE 3aMETHOW MEKI0ZI0BOM H3MEHUMBOCTH JISIOBUTOCTH HAOJIOAAETCS ee o01ee
YMCHBIICHUC 3a MOCICAHUC TPU ACCATUIICTUS. HpI/I 9TOM B CPCIAHEM ITOJIOKHUTCIIBHBIC
anomasud (1979—1998 rr.) yMEHBIIAIOTCS 110 a0COIIOTHOM BEIMYKMHE, & OTPHUIIATCIILHBIC C
1999 1. mo HacTosiIee BpeMsl yBEIUUNBAIOTCSI.

B tabmn. 2 npescTaBieHbl CTATHCTHYECKHE XapaKTEPUCTUKHU OOIIEH JISAOBUTOCTH IS
Ka)KJI0r0 Mecslia rojia JUisi BCero aHaJIM3UPyeMOro Iepruoaa.

Kax CJICAYET U3 NPEACTAaBJICHHBIX TAHHBIX, J'Ie[[ﬂHOﬁ TMOKPOB B BOJaX, OMbIBAIOIIUX
HInuuoepren, HabmoOqaeTCsl NPAKTUYECKA B TEYSHUE BCETo roja. B cpeanem k HOsOpIO
0oJbIlIas 4acTh aKBAaTOPUU TOKphIBaeTcs JbaaMu. OqHako B nociennue 10—15 met yua-
CTHJIMCH CITyuaH, KOTJia JeI0BUTOCTh B HOsIOpe cocTapisieT He 6onee 2040 %. OtaenbHo
MOXKHO BBLAEINTH ce30H 2006/07 T., Kor/a Beiie]] 3a 3aKOHOMEPHBIM YBEITMUSHUEM TUIOLIAH
JISJSTHOTO ITOKPOBA OT CEHTSOPS K OKTSIOPIO B HOSIOpE OBIJI0 3a(hMKCHPOBAHO €r0 3aMETHOE
yYMEHbIIIEHUE, COCTaBUBIIEE B cpeiHeM oT 7 10 12 %. Haubonbime 3Ha4eHMs IEA0BUTOCTH
COOTBETCTBYIOT IIEPHOY siHBapb—Maii (78—86 %). MakcumasbHbIC 3HAUCHHUS HAOTIOAOTCS
B MapTe U amnpesie. AOCOMOTHBIN MakcuMyM 3adukcrupoBaH B anpese 1979 r. Jlins nepuona
MaprMaﬁ XapakTepHa HaMMCHbIIAsA U3BMCHYUBOCTDH, CTAHAAPTHOC OTKJIOHCHHUE JIJId 3THUX
MmecsiteB cocTaisieT 8—10 %. [ToiHOro ounieHus OTo JibAa He HAOMIONANIOCh HU B OJIMH
U3 MECsSIIIEB 3a UCCIIEAYeMbIli MHTEpBAJl BpeMeHH. B cpesiHeM HanuMeHee JIeOBUTHIM Me-
CSIIIeM MOXKHO CUUTaTh ceHTs0ph (MeHee 30 %). AOCONIOTHBIH MUHUMYM JISIIOBUTOCTH B
paiione apx. [lImunoepren vadmonancs B asrycre 2004 . u cocrasui 9 %. Haubonbimast
M3MEHYMBOCTh XapaKTepHa JUIs IIepHojia OKTSIOpb—SHBAph U UIOJS, CTAaHAAPTHOE OTKIIO-
HeHue coctaisteT 16-21 %.

Jnst Gojiee eTaNBbHOTO aHaIM3a OCOOEHHOCTEH MPOCTPAHCTBEHHON M BPEMEHHOM
U3MCHYMUBOCTHU JICJOBBIX yCHOBI/Iﬁ aHAJIOTUYHBIN CTAaTUCTHYECKUN aHaJIN3 ObLI BRITTOTHEH
WHIUBHYaJIbHO JUTS KKA0T0 13 6 pailoHOB. Pe3ynbrarsl npeacrasieHsl B Ta0. 3.

MaxkcuMaJjibHbIe 3HAYEHUS JIEAOBUTOCTHU Ha6J'IIOI[aIOTC$I B MapTC U anpesie, MUHN-
MaJbHBIE B aBrycTe U ceHTa0pe. /s paitonoB 1—4 ¢ uiomns Mo HOSIOPH JIeASTHON MOKPOB
MOYET TIOJIHOCTBIO OTCYTCTBOBATH. [y palioHOB 5—6 MOJHOTO OTCYTCTBHUSI MOPCKOTO
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Tabruya 3

TATHCTHYECKHE X TEPUCTHKH J1e10BUTOCTH (%) 1151 OTAEIbHBIX PaliOHOB
Craruc eCKHe XapaKTePHCTHKH JeJOBUTOC V2 oT]Ie. ailoHO

Mecsupl
XapakTepucTHKa
x| x| xt|[xu| 1 [ n |m|w]|v]|v|vr|vm
Paiion 1
Cpemmee 21,9[44,7[ 77,0 [ 91,4 [ 94,8 [ 96,4 [ 98,5 98,7 96,6 | 88,0 [55,7] 27,0
Mumrmvym 0,000/ 001|193 5136128254322 14800 | 0,0
MakcHMym 75,7(98,1[100,0| 100,0 | 100,0 | 100,0 [100,0|100,0{100,0| 100,0 | 99,5 | 71,9
CKO 24.7(33,6(33,1| 18,6 | 11,0 | 90 | 3,7 | 6,7 | 11,8 ] 21,5 |30,8| 25,1
Pation 2
Cperee 5,0 24,1654 ] 841 [ 892 [ 91,7 [95,1]963]92,7] 81,3 [43.1] 9,1
MuHHMyM 0,0[00] 00| 88 | 459|385 |67,5]658]|561]199 |02/ 02
MakcHMym 51,8(80,0[100,0] 100,0 | 100,0 | 100,0 [100,0{100,0{100,0| 100,0 | 95,5 | 58,5
CKO 10,7(24,8] 354 250 [ 152 | 13,7 7.9 | 6,3 | 11,1 | 24,0 | 26,3 | 14,4
Pation 3
Cperee 1,7]59]328] 604 [ 732795 [ 85,7 86,1 [743 [ 522 [17,5] 3.1
MurmMym 02]02] 04| 1,0 | 48 | 132 ]22,7]488(222| 28 |07 0,7
Maxcimym 15,342,6] 93,7 | 99,8 [100,0 | 100,0|100,0{100,0/100,0| 100,0{ 72,3 | 16,8
CKO 2,4 19,6286 32,8 | 30,5 | 26,3 | 18,0 140|208 | 264 [16,7] 2,9
Paiion 4
Cpemiee 27119 86 | 22,8 [ 38,7 [ 43,2 [456]38,5]23,7] 17,7 [103] 6,4
Mumrmvym 0,0[00]00] 02 ]02]00]02]11]24]11]02]02
MakcHMym 78 84 (5321]909 | 97,6 | 93,1 | 948994887 51,9 [31,0] 184
CKO 20| 1,712,6] 240 | 31,6 | 31,7 | 28,1 [ 242|219 | 142 | 83 | 4.6
Paiion 5
Cpemiee 72,9]80,3] 82,4 | 82,9 [ 82,9 | 85,3 [ 86,6 | 87.6 | 86,8 | 88,7 | 83,7] 72,7
MuHHMyM 40,5]66,8] 67,4 | 71,1 | 692 | 67,2 | 73,5| 71,5 | 67,5 | 73.8 | 63,5| 13,1
Makcvym 89.3(95,9] 93,9 | 99.4 | 99,6 | 98,7 | 99,7 [100,0| 98,9 | 99,1 [96.4| 91,0
CKO 1,1067] 63| 64 | 80 | 88 | 63| 7279 7.0 | 88]157
Pation 6
Cperee 48,6]58,4] 712 ] 76,9 [ 73,9 [ 79,1 [89.0 [92,0 [ 90,8 [ 91,5 [81,6] 62,0
MunmMyMm 2,0 17,8 23,7] 264 | 12,8 | 26,7 | 42,3 | 46,5 | 47,6 | 53,1 |28,8| 15,1
Makcimym 83,7(96,6[100,0| 100,0 | 100,0 | 100,0 [100,0|100,0{100,0| 100,0 | 99,9 | 92,7
CKO 23.8(22,7122,9 | 21,5 | 24,7 | 22,1 | 143 | 10,7 | 11,5 | 10,6 | 18,8] 22,6

JBJa 10 CPEIHEMECSYHBIM 3HAYCHUSIM HE HaOtonanock. B paiione 5 3adukcupoBaHbI
muHEMalbHEBIC 3HaueHUuss CKO 11 oTaelIbHEIX MECSIEB, COCTaBIAonue oT 6 10 16 %.
Haubonbmas m3MeHYnBOCTS HaOMrOnaeTces B paiione 4, rae CKO usMmeHsietces mo Mecsiam
ot 2 10 32 %.

MesxronoBasi U3BMCHUYUBOCTD JICOBUTOCTH B palioHe 4 (BOCTOYHAS YacTh MPOJIMBA
®pama), HaXOIAIEMCs IO/ CHJIBHBIM BIUSHHEM aTiIaHTHUecKuX Box (3amamuo-ITmm-
OepreHckoe TedeHue), TpedyeT HEeCKOJIbKO Ooiee moapoOHoro omnucanus. J{ius maHHOM
aKBaTOPHUU XapaKTCPHBI HAMMEHBIIIAE CPEIHUC 3HAYCHUS JICIOBUTOCTH TI0 BCEM MeECsIaM
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Puc. 4. Ce3oHHbIe M3MEHEHHUS JISTOBUTOCTH B paiione apx. llInunbepren.

B CPaBHEHMH C IPYTUMH pailoHamu. 3a nocneanue 10 net cpeansist 1e10BUTOCTb JAHHOTO
paiioHa cocrasisier He 6onee 7 %. Tarxke orMeuaeTcs TOT (axT, YTo Haubosee CUiIbHas
M3MEHYMBOCThH HAOIIOIaeTCsl HE B TEIUIBIN MEPUOJI, KOI/Ia MPOUCXOIUT CE30HHOE TasHHE
JIeJITHOTO MOKPOBa, a B XOJIOAHBIN (ssHBaps—anpens). CKO nns nepuona sHBapb—amnpeib
coctanisieT oT 24 no 32 % npu pa3HHIle MAKCUMAJIBHOTO MU MUHHUMAJbHOTO 3HAUYEHUH
91-98 %, B utone—okTsIOpe oT 2 110 8 % 1pu pasuuiie ot 8 10 18 % COOTBETCTBCHHO.

[To nanHbIM Tab1. 3 OBUTH MMOCTPOEHBI rPaMKK U3MEHEHHS CPE/IHEH JIEIOBUTOCTH,
TIO3BOJISIFOIIME OLIEHUTH MPOCTPAHCTBEHHBIE 0COOCHHOCTH CE30HHOM N3MEHYHBOCTH (CM.
puc. 4). Tax, as paitoHoB 1-4 HabIoACTCS IPKO BHIPAKEHHBIH CE30HHBIN X0, TPH 9TOM
pa3Max Ce30HHBIX KoJicOaHuil B paiioHax 1—3 OMU30K M0 aOCOJIFOTHOW BEJIMYUHE, HO 3HA-
YHUTENHLHO BhIIIE (TPUMEPHO B 2 pasa), 4eM B paiione 4. [y paifoHOB 5 1 6 CE30HHBIH X0JT
JISJOBUTOCTHU BBIPAXKEH B MEHbIIEH cTeneHu. [IpuanHbl pa3auyuii, Kak 9TO YKa3bIBaJIOCh
BBIIIIE, 00YCIIOBJICHBI 0COOCHHOCTSIMU LIUPKYJISIIIMY BOJ B TIPOJIMBE Mex 1y [ peHnanuen
n HInunoeprenom (paiion Ne 5) u cymecTBOBaHUEM 3MMHEH CTallMOHAPHOW TOJIBIHBU
«Kwuronast 6yxTa» k ceBepy ot apx. [lInunoeprex (paiioH 6).

Jnst OLeHKM MPOCTPAHCTBEHHBIX OCOOCHHOCTEH M3MEHUUBOCTH JISJOBUTOCTH MBI
CPaBHHIIM TOJYyYCHHBIC HAMH PE3YJIBTaThl C AaHHBIMH, XapaKTePU3YIOIUMH APYron
KPYNHBIN apkTryeckuid apxunenar — 3emiro @panna-Mocuda (3OU) OKnukun, 2014).
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Tak, Ha OCHOBaHHHU CPaBHEHHS CPEIHMX MECSYHBIX OLIEHOK IUIOLIA M JEASHOTO IIOKPOBa
paiion apx. 3®U siBisiercsi, 6e3yciioBHO, Ooee JieToBUTHIM. HanMeHbIas H3MEHYHBOCTh
JeJOBUTOCTH B akBaTopru 3D npuxoanTcst Ha XOJIOAHBIN TIEPHO] rojia (HOsSIOpb—aripens ),
CKO wm3mensiercs ot 0 10 2 %, Torna xak ajis apx. [Inundepren naHHBIM MecsIaM Co-
OTBETCTBYET MaKCUMallbHasi H3MCHUHUBOCTh, OCOOCHHO Teproay Hoss0pb—deBpasis (CKO
u3Mensiercs ot 15 1o 21 %). O6paTHast KapTHHA HAOIFOIAETCs B TEIUIBIHN Mepro] roaa (aB-
ryct—ceHTs0ps). B paiione apx. [lInunbepred pazHuia MakCUMaaIbHOTO U MUHUMAIILHOTO
3HaueHui tegoBuTOoCTH cocTaBisaeT 46—48 % (CKO coctapnset 11-12 %) mi1st yka3aHHBIX
MecsIeB, Toraa Kak it akBaropuu apx. 3®U sto Benmnunna pasHa 90-95 % (CKO co-
craisieT 27 %). B To ke BpeMsi UMeeTCs U Psii 0COOEHHOCTEH, XapaKTEePHBIX JIJIsl 000MX
paiioHoB. Hampumep, MHOTOJIETHSISI U3MEHYHMBOCTh JIETOBUTOCTH MMEET OYEHb ONTM3KHUI
xapakrep. B niepByto ouepesib 3T0 KacaeTcsi HHTEPBaJIOB BPEMEHH, KOrJia B 000MX palioHax
AQHOMAJINH JICIOBUTOCTH UMENIN OAMHAKOBBIN 3HaK. I1010KuTeTbHBIC aHOMATIMH («XOJIOA-
Has» (pasza) HaOmronamuch ¢ 1979 mo 1998 ., orpunarenbubie («Temias» $asa) c 1999 r. mo
HacTosiee BpeMs. Ha Hal B3I, 3TO MOKET YKa3bIBaTh HA HAJMUYUE OOIIEro BHEIIHETO
MCTOYHMKA HAONIOTaeMbIX U3MEHEHHUH.

Ha cnenyroriem arare ucciae0BaHuil Mbl IJIAHUPYEM BBITIOJTHUTH B3aUMHBIN aHAIIN3
0COOEHHOCTEW CE30HHBIX M MHOTOJIETHUX KOJIEOaHHH JIEIOBUTOCTH ¥ aHAJIOTMYHOW N3MEH-
YMBOCTH MPU3EMHOI TeMITepaTypbl BO3/1yXa, JaHHbIE 0 KOTOPOW COOpaHbl 1 0000IIEHbI B
paMKax COBMECTHBIX POCCHIICKO-HOPBEKCKHX HccienoBanuii Ha apx. LlInundepren.

BbIBO/JbI

BrmoHeHHas paboTa MOCBAIMICHA MPEIBAPUTEIIEHOMY aHAJIHN3Y IOITOMEPUOTHON
M3MEHYNBOCTH JICAOBBIX YCIOBHH B aKBATOPHUSX, OMBIBafOIMX apX. [lImundeprex.

1. Ha ocHOBe mpoaHaTM3MpOBaHHBIX TAaHHBIX CACTaH BBHIBOII, YTO B BOIAX, OMBIBAFOIITHX
apx. lmumnbepren, B TedeHHe MOCHeTHUX 35 JeT HaOMIOMaeTCs yCTOMYUBAs TCHICHITHS
K CMSTYCHUIO JICTOBBIX YCIIOBHM, KaK B CPEIHEM 3a TOJ, TaK U I OTJCIBHBIX CE30HOB.
OO01mee cokpalieHne IIOMaan JSATHOTO MOKPOBa B TEPMHHAX JIMHEHHOTO TpeHIa IO
CPE/IHETO/IOBBIM 3HAYCHUSIM COCTABIISIET 2,6 ThIC. KM> B TOJI.

2. Xapaktep ce30HHOH W3MEHUMBOCTH JICHOBUTOCTH OOYCIIOBICH OCOOCHHOCTSIMU
MUPKYISIAA BOJ U JIBOB B paiione apx. [Imumbeprew.

3. C 1979 mo 1998 r. HabiromaeTcsi yMEHBIIICHHE BEIWYHH MOJIOKUATEIEHBIX aHOMA-
JUH JIETOBUTOCTH, a ¢ 1999 1. o HacTosIIee BpeMst HAOMONASTCs YBETHUCHUE BETTHIUH
OTPHIIATEIFHBIX aHOMAITHH.

4. BBISBIICHBI pa3nuvus U CXOACTBA B XapaKTepe Ce30HHOH M MHOTOJICTHEH H3MEHYH-
BOCTH JICIOBUTOCTH Ha TIpUMepe B, oMbIBatomux apX. [lmumdepren u 3OU.

Hccneoosanus evinonnensvt 6 pamxax nianosoti memamuxu HHUOKP I[HTII Poc-
eudpomema (pasoen 1.5.3.3) u npu noodepaicke pocculicko-Hopeexccko2o npoekma «Hc-
@bopo — npowinviii u cospemennuiil kaumamy (AAHUH — MET-Norway).
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D.I. TISLENKO, B.V. IVANOV, V.M. SMOLYANITKY, PN. SVYASHCHENNIKOYV,
K. ISAKSEN, M. HERDIS

SEASONAL AND LONG-TERM CHANGES OF SEA ICE EXTENT
IN THE SVALBARD ARCHIPELAGO AREA DURING 1979-2015

The analysis of the ice extent variability in the waters surrounding Svalbard archipelago (Fram
Strait area, Whalers Bay, adjacent areas of the Barents, Greenland and Norwegian seas) is provided on
a basis of Russian and foreign data collected in the AARI. Ice extent seasonal changes are investigated,
linear trends of the ice extent and ice area long-term variability during 1979-2015 are quantified.

Keywords: Spitsbergen, climate change, ice conditions.
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K cmamve [{.U. Tucienxo u op.

20° B.A.
Puc. 1. TloBTopsiemocTH BCTpeUH €O JIHJOM B HEPUOABI MAKCHMAIBHOTO (ClI€Ba) U MUHHMAILHOTO
(cmpaBa) pa3BUTHS JIEASHOTO TOKPOBA M MPUHATAs CXeMa PaHOHMPOBAHHS aKBATOPHIA BOJ, OMbIBa-
roumx apx. lnundeprex.





