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CIIO)KHOCTb JIC/IOBBIX YCIIOBUH M MX BIUSHHE Ha PA3JIMYHBIC BU/IbI MOPCKOIl IESATEIBHOCTHU B
OCHOBHOM CBsI3aHa C KOJICOaHHUSIMH IUTOIIA e JIe/STHBIX MACCHBOB, KOTOPBIE ITOIBEPIKEHbI HE TOJIBKO
MEXTOJIOBOI, HO M KITMMAaTUYECKOI N3MEHYMBOCTH. B cTaThe BriepBbIe IPUBO/IATCS PE3YJIbTaThl aHAJU-
3a TUToIaJIeH JIeITHBIX MacCHBOB Kapckoro Mopsi B IeTHHI epHoT TS «xomoaHoro» (1954-1985 rr)
u «teruoro» (1986-2017 IT.) KMTUMaTHYECKUX MTEPUOTOB B APKTHKE.

TTosydeHHbIe B pabOTe TUITOBbIC M3MEHEHHS IITOMIA/ICH JICITHBIX MACCHBOB U TIOBTOPSIEMOCTb
UX OTCYTCTBHS B Pa3JINYHbIC KIIMMAaTHYECKHE HEPUO/IBI MOTYT OBITH HCIIOJIb30BAHBI LIS XapaKTepH-
CTHKH TIPOTHO3UPYEMOTO THIIA JISTOBBIX YCIOBHI B MOpE.

Kunrouesole crnosa: Kapcxoe MOpE€, JIEAAHBIC MaCCUBBI, KIIMMATUYECKNUEC NNIEPUOIBI.

BBEJEHUE

[NonsiTHe «1e10BBIE MACCHBBI APKTHIECKUX MOpE» (B IMOCIETyIOMNX padoTax «iIes-
HBIE MacCHBBD») TOSBIIIOCH U3 ONBITA IOJSIPHBIX HaBuTanuii B 1940-e rr., 11 65110 chopmynu-
posano I1.A. Topruenko (I'opauenko, 1945) kak OCHOBHOE IPETIATCTBUE TIPH TIPOXOKICHUT
cynoB mo TpaccaMm CeBepHOr0 MOPCKOTO MyTH. JleassHol MacCHB NpeACTaBiIsieT coO0k0
3HAYMTENBHOE 110 3aHUMAeMON aKBATOPHH CKOIIICHHE JIbI0B, OTIIMYAIOIIEECS TOBBIIIEHHON
CIJIOYEHHOCTHIO M MOIIHOCTBIO. BMecTe ¢ TeM MacCuB SIBISICTCS OCHOBHBIM 3JIEMEHTOM
JIEZIOBOTO pekrMa. HaBUrammoHHON XapaKTepHUCTUKON JISISTHOTO MacchBa ObUIa MPUHATA
CIUTOYEeHHOCTH OT 7 10 10 6asmoB. HmkHWMI Tpenest 3Toi XapaKTepHCTHKH — CIIOYCHHOCTB,
JI0 KOTOPO# TPAHCIOPTHBIE Cya MOTYT CBOOOIHO IIJIaBaTh O€3 ITOMOIIH JIEIOKOIIOB.

Oxpy>xaromias MacCUB 30Ha Pa3peKEHHBIX JIBJOB CIDIOYCHHOCTBIO MeHee 7 0aiioB
ABIsieTCsl mepudepueil MaccuBa, WM IMPOMEKYTOUHBIM MOsICOM. BHyTpm camoro mac-
CHBa MOXET BBIZCISITHCS SIIPO CO CINIOYEHHOCTHIO, Om3koi Kk 10 Gayuram. B HekoTopsre
MIEpHO/IBI TTPOMEKYTOUHBIN MOSIC MOXKET He HabmronaThes. [Ipu ero ymioTHeHHH MaccuB
YBEIMYMBACTCS, TIPU Pa3pEKCHNH MacCHBA YBEIMUNBAIOTCS IIUPUHA U CTTIOYCHHOCTH €T0
nepucdepun (lopauenko, 1945).

B 1940-¢ TT. Takke OBLTO YCTAaHOBICHO, YTO JICISHBIC MACCHUBHI JIOKAU3YIOTCSA U
CTallMOHHUPYIOT B OJHUX M T€X )K€ paiioHaX apKTHUECKUX MOpeH B1omb Tpaccsl CeBepHO-
TO MOPCKOTO IyTH. MaccuBbI ObUTM Ha3BaHbI MO paifoHaM MX MecTonojokeHns. Cxema
MX MECTOTIOJIOKEHHS M MX Ha3BaHUS BIIEPBBIC IIpEACTaBIeHHI B cTaThe [1.A. T'opnuenko
(Fopauenko, 1945) u no cux mop BocnpomsBoaaTcs B psiae padot (I'yakosud u np., 1972;
HabmoneHus 3a 1e10Bo# 00CTaHOBKOH. .., 2009).

B crarbe (I'opauenxko, 1945) Taxke BBIIETICHBI IBE TPYIIIIHI JICASHBIX MACCHBOB ITO X
MIPOUCXOXKICHHUIO: JIOKaJIbHBIE M OTPOTOBBIE. JIOKaIIbHbIE MaCCHBBI 00Pa30BaHbI B OCHOBHOM
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U3 OJHOJIETHUX JApel(yIOUX WIN NPUIAHHbIX JIBJ0B. B TeueHue jeTHero nepuoja oHU
pa3pexaroTcsi, IepecTaroT ObITh MACCUBAMH M 4acTo Mcue3atoT. K okanbHbIM MaccuBam
otHocsTcsa HoBozemenbsckuit u Ceseposemennckuil B Kapckom mope, SIHckuii B mope Jlan-
TeBbIX, HoBocuOupckuii B Boctouno-Cubupckom n Bpanrenesckuii B UykoTCKOM Mope.

OTpOroBbIE MACCHBBI SIBJISIIOTCSI YACTHIO OKEAHCKOTO MacCHBa, OHU BKJIIOYAIOT B ce0sl
JIBYXJICTHHE U MHOTOJIETHUE JIbJIbl. B TeueHne HaBUTallMOHHOTO NEePHO/ia OHU TOJTHOCTHIO
HE pa3pylIaloTcs, a OTCTyNaroT Ha ceBep. OTporoBeIMU MaccuBamu sBIsitoTCs Kapckuit
Cesepuslil B Kapckom Mope, Taiimbipckuil B Mope JlanteBbix, AfoHckuil B BocTouHo-
Cubupckom mope u Uykorckuii CeBepHblii B UykoTckoM Mope.

JlenstHpie MaccHBBI 00pa3yloT OCHOBY HH(PACTPYKTYPBI JIEASHOTO ITOKPOBA B IEPUO/L
TasHus. [lepen HauaIoM TastHUSA JeITHbIE MACCUBBI TOJTHOCTBIO 3aHUMAIOT paiioHbI apKTH-
YyecKUX Mopeil. B HauanbHbIN eproa pa3pymieHus JIeTHOrO OKPOBA MOJIBIHBY U PA3BO/bsI
paszelsoT MacCUB IpeH(YIONIHMX 1 TPUIIaiHBIX (CIUIONIHEIX ) JIb/10B. Kak mokaspIBatoT Ha-
OJIrO7IeHNSI, TIOJT BIIUSIHUEM THIPOMETEOPOJIOTMUECKHX YCIOBHI MacCUB MOXKET paciiaiaTbCcst
Ha OTJEJIbHbIE CKOIIJIEHUS CIIJIOUYEHHBIX JIbJO0B. [IpakTHuecku B mpolecce MOHUTOPUHIA
COCTOSIHHMSI JIJITHOTO TTOKPOBa K IUIOIIA/M MaccuBa OTHOCST Bce 7—10-0aibHbIe JIbbL,
HaxoAsIIecs B IpeAenax JaHHOTO pailoHa Mopsi.

B HacTosiiee Bpemsi, Korza NpOUCXOAUT aKTHBHOE OCBOCHHE HIeb(a apKTHYECKUX
MOpeH, Je/IIHble MaCCUBBI ABJIAIOTCS NMPENATCTBUEM HE TOJBKO JJIS CYA0XOACTBA, HO U
JUIsl MCClleZIoBaHUH 1menbda n padoT Ha HEM B pallOHAX JIMIICH3MOHHBIX Y4acTKOB (Oy-
peHHe CKBa)XKWH, CEHCMHMYECKHE ncciiefoBanus ap.). OOmupHbIe U OOJIbIINE JIE/SHbIE
MOJIS MACCUBOB MOTYT MPEACTABIATh OMACHOCTD JUISl JIEAOTEXHUYECKUX COOPYKEHUH B
meab(PoBoOii 30HE.

Kak n3BecTHO, 1€710BbI€ YCIOBUS B APKTUYECKUX MOPSIX MOABEP>KEHBI MEXKIOI0BOM
Y MHOTOJIETHEH M3MEHYHMBOCTH. Pe3ysbTarsl nccieoBaHui, BeIONHEHHBIX paHee (Kap-
ke, Teitrens0aym, 1987; Kapkmun, 2001; ®ponos u ap., 2007), nokasanu, uto B XX
u B Havasie XXI B. B apkTH4eckoil 30He (M B Apyrux perrnoHax CeBepHOro IMOIyIIapus)
U3MEHEHUs TeMIIepaTyphbl BO3/1yXa, JIEAOBUTOCTH apKTHUECKUX MOPEN U JPyTruX rUapoMe-
TEOPOJIOTMYECKUX MOKa3aTeseil XapakTepU30BAIMCh HATMYMEM [IUKIMYECKUX KoneOaHui
MPOIOIDKUTEIILHOCTEIO 0K0JI0 60, 20, 8—12, 5—7 u 2-3 net. DT KoacOaHMsI TPOUCXONUIA
Ha (hoHe KBa3WIMHEWHOr0 TPEH 1A OTEIIEH s, KOTOPBIH CaM, BO3MOXKHO, SIBJISIETCS YaCThIO
CBEPXBEKOBOTI'O IMKJIa MPOAOJDKUTEIBHOCTHIO oKosio 180-200 ner (Ad6mycamaros, 2009;
Raspopov et al., 2009).

Kiumarnueckue konebanus B APKTHKE XapaKTepU3yIOTCsi CMEHOH MEePUOI0B OXO0-
nopanus 1 noterienuit. C Hayana 1920-x rr. 10 npumepHo cepenunbl 1950-X IT. neoBbie
YCIIOBUSI B aDKTUYECKUX MOPSIX (POPMHUPOBAINCH Ha TIOBBILIEHHOM TEMIIEPaTypHOM (hOHE.
3a 9TUM «TEIILIMY MePUoIoM 10 cepearHbl 1980-x IT. mocnaenoBan «XOJ0AHbINY NEPUOI.
C cepenunbl 1980-x IT. Hauancsa OuUepEeAHON «TEMIIBI) MEePHOJ, KOTOPLII MpooIKaeTcs
B HACTOSIIEE BPEMs.

B psie padot (Admycamaros, 2009; [Toxkposckwit, 2009; [llepctiokos, Cayramsuiy,
2010; Humlum et al., 2013; MI'OHUK, 2014) ormeuaercs, uto ¢ koHIa 1990-X I'T. OBBIIIICHUE
TeMIeparypsl mpekparunock. [1o HekoTopsiM porHo3aM ¢ Hadana 2020-X IT. oKuxaeTcst
nepexo]| K HOBOMy neprojy noxosionanus (Adaycamaros, 2009; Frolov et al., 2009).

C0XKHOCTb JIEIOBBIX YCJIOBHM M UX BIMSHHUE Ha pa3IM4HbIC BHJbI MOPCKOH aes-
TEJILHOCTH B OCHOBHOM CBSI3aHBI C KOJIEOAHUSIMH TIJIOIA/ICH JISISTHBIX MACCHBOB, KOTOPbIE
MOJBEP>KEHBI HE TOJIBKO MEKIOJ0BOH, HO M KIIMMATHUECKON U3MEHYUBOCTH.
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B npemmectyromunx ncenenosanusix (Kapkiaun u ap., 2001; dposos u ap., 2007)
JUIsl aHAJIM3a KIIMMaTH4YeCKUX KOJIeOaHu JIeTHOTO OKPOBA apKTUYECKUX MOPEH NCTIONb-
3yIOTCSl IaHHBIE O JIEJIOBUTOCTH apKTHYEeCKUX Mopeii Ooiee yeMm 3a 100-eTHuil nepuos,
HauuHas ¢ 1900 r. /laHHbIC 0 WIOLIAIAX JICITHBIX MACCHBOB OoJiee KopoTkre. OHH OTHO-
csarcs K Koy 1930-x — nHauany 1940-x rr. [[jist aHanu3a KIMMaTHYeCKOH U3MEHUUBOCTH
JIeJSIHBIX MaccuBOB B KapckoMm Mope B JaHHOI paboTe HCIONb30BaHbl Psijibl HAOIIOASHUH
3a nepron 1954-2017 rr. Hayasno 3Tux psiioB OJIM3KO K Ha4aIy «XOJIO0IHOTO» IIEpHO/a, KaK
yKa3bIBaJIOCh BbllIe. ClieyeT OTMETUTb, UTO CBA3b IUIONIA/IeH MACCUBOB C JIEIOBUTOCTHIO
(TO ecTb C IIOMIABIO JIBJOB HE3ABHCUMO OT MX CIUIOYEHHOCTH) OLIEHUBAETCS KO PHILIH-
€HTOM KoppeJsiuuu, npessimatonym 0,9.

KPATKAS XAPAKTEPUCTHUKA JIEJSAHBIX MACCHUBOB KAPCKOI'O MOPSL

Cpemn apkTrdecknx Mopeit Kapckoe Mope Hambonee akTHBHO HCIIONB3YeTCs IS pas-
JIMYHBIX BUIOB X035 CTBeHHOU AeaTenbHOCTH. C Hadana 1970-X IT. B MOpE OCYIIECTBISIETCS
KPYIJIOTOIMYIHOE CYJ0XOICTBO, MHTEHCHBHOCTBH KOTOPOTO BO3PACTAET B CBSA3H C HEOOXOIUMO-
CTBIO BBIBO3a YIJICBOIOPOIHOTO CHIPhs. B TOCIeHIE TOBI B MOPE PETYISPHO MIPOBOIATCS
SKCTICIUINN B LENAX HCCICTOBAHMA IIeTb(a, a TakKe MOPCKHUX JIETOBBIX 00pa3oBaHUA,
TIPE/ICTABILIONINX OIACHOCTH JJIsl COOPY KEHHUH Ha mmenbde (aiicOepru, TopoCk U ap. ).

Kak y»xe ynomunanocs Beime, B KapckoM Mope BBIIENSIOTCS TPH JISASHBIX MaCCHBa!
HoBo3zemenbckuii B roro-3amaaHoil yactu Mops, CeBeposemenbckuii u Kapckuii CeBep-
HBII — B CEBEPO-BOCTOYHON yacTu Mops. [1noians paitoHOB, B KOTOPBIX pacoiaratoTcs
MacCCHUBBI, cOCTaBiAeT 335 ThIc. kM2, 278 ThIC. KM? 11 217 ThIC. KM? COOTBETCTBEHHO.

Hogosemenvckuil nedanou maccus GopMupyeTcs B OCHOBHOM OIHOJETHUMH ApEii-
(hyromumMH U (B MEHBIICH CTENCHH) MPUITAHHBIMHU JIbJAMH MECTHOTO TPOWCXOXKICHUS.
Jlokanm3amu MaccuBa CIOCOOCTBYET IMKIOHIMYECKAst CHCTEMa TEUCHUH B 3TON YaCTH MOPSI
(Atmac Apkruku, 1985) 1 BETpbl CEBEPHBIX HANIPABICHUH HAJ MOPEM, XapaKTePHBIC JIJIS
BeceHHe-JeTHero neproaa (I'mapomereopoaormyeckue ycioBus.. ., 1986).

B cpennue no nenoseiM ycioBusiM roasl HoBo3eMenbCkuil JESHONM MaccUB Ipe-
MSATCTBYET IUTABAHUIO CY/I0B B MIOHE—HIONE. B cepeanne uions on 3aanMaeT okoio 50 % ot
AKBAaTOpUHU FOT0-3anaaHoi yactu Kapckoro Mopsi. B 3aBUCHMOCTH OT BETPOBBIX CUTYaLMi
HoBo3zemenbcknii MacCHB MOXKET 3aHUMATH 3aMagHOE, BOCTOYHOE MM IIEHTPAIBHOE I10-
noxxeHue. Yare HaOIogaeTcs 3amaHoe MoJIoKeHNe MacCrBa, Korja oH npuxar k HoBoi
3emiie u Omokupyet mponuB Kapckue Bopota. IIpyn BOCTOYHOM IMOTOKECHHH MacCHBa
CIUTOYCHHBIMH JIbIaMH OJIOKHpYETCs o0epekbe MoIyocTpoBa SAmai.

B nagasne nepuona tasaust HoBozeMenbCKUi MacCHB COeMHEH co Jibaamu CeBepose-
MEJILCKOTO MacCHBa B CeBepO-BoCcTOUHOM yacTu Kapckoro mops. [1pu 3amagHoM rmosiokeHuu
HoBo3zemenbckoro MaccuBa B TPETheH J1eKaIe MO MPOUCXOAUT ero otaeneHue ot Cene-
PO3eMeIbCKOTO MaccHBa. IIpi BOCTOUHOM M IIEHTPAIFHOM MoJokeHnH HoBo3emensckoro
MaccuBa oTaeneHune ero or CeBepo3eMeTbCKOT0 MacCcuBa, Kak MPAaBUII0, HE TIPOUCXOHT.

B aBrycTe 16161 MacCBa HHTEHCHBHO BBITANBAIOT, U B KOHIIE Mecsa B 80 % cirydaeB
OH ucue3aeT noaHoctsio (I'yaxouy u ap., 1972).

Crouennsie b1 Cegepo3emensbcko2o 1e0siH020 MAaccu8a PacIpOCTPAHIIOTCS
tokHee JTMHUK MbIC JKenanust — ocTpoB [InoHep 1o MaTepuKkoBOTO TTOOEpekbsi. MaccuB
hopMupyeTcst U3 OTHOJCTHUX APEH(YIOUNX W MPUIANHBIX JTbI0B. [IpumaiHbIe JbIbI
00pa3yroTCs BIOIh BCEX MAaTEPUKOBBIX M OCTPOBHBIX MOOEpekuii OT ocTpoBa J{WKCOH 10
MbICa ApKTHYEeCKHH 1 cocTaBistioT oT 20 mo 30 % mromany JeasITHOTO TTOKPOBA CEBEPO-
BocTouHoi yactu Kapckoro mopst (Kapenwn, Kapknun, 2012).
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[Ton BiMsSHMEM BO3AYIIHBIX IMOTOKOB C 3alaJHOM COCTaBIAIOIIEH M OTYACTH ped-
Horo croka pexk Oou u Ennces: CeBepozeMenbckuii MacCHB OOBIYHO MPHKAT K OCTPOBAM
CesepHoii 3emin 1 OiokupyeT mponus Bunbkuikoro. CokpalieHue IUIomaad MaccuBa
MPOMCXOIUT B OCHOBHOM 3a CUET pa3pylLICHUs JbJOB HA MECTE U, OTYACTH, BBIHOCA UX
yepes nponauB Bunbkuiikoro B Mope JlanteBsIx.

CeBepo3eMeNbCKUI MacCUB OOJIBILYIO YaCTh JIETHETO Iiepro/ia OJIOKUPYET 3arajHble
noaxonsl kK CeBepo3eMeNIbCKOMY apXHUIIeNary U K MpoiauBy BUIBKHUIIKOTO, U B CPEIHEM JI0
20-25 % maccuBa coxpaHsroTcs 10 Hadana Jienoodpazosanus (I'yaxosny u np., 1972).

Kapcruii Cesephbiil 1€051HOU MACCUG SIBISETCSI OTPOTOM OKEAHUYECKOTO JICISTHOTO
MacCHBa U MOMOJHSETCA €ro jJbJaMi. B OCHOBHOM OH COCTOHUT U3 OJHOJIETHUX JIBJIOB, U
TOJIKO B CEBEPHOH €ro 4acTH, Ha rpaHuIe ¢ APKTHYECKUM 0acceifHOM U BJIOJIb CEBEPO-
3anaJiHoro nobdepexbst CeBepHOM 3eMITN B OT/IENIbHBIE TObI HAOJIIOIAOTCS IBYXJIETHHE U
MHOTOJIETHHE JIJIBI.

Kapckuit CeBepHblil 1eIHOW MacCUB pa3pyllaeTcss MEAJICHHEE, YeM OCTajbHbIE
MmaccuBbl Kapckoro mopst. THorna j1b/161 MaccuBa nonomHstoT HoBozemenbsckuii u CeBepo-
3eMeNbCKUI MacCcUBBI. Halle BCero B cepeirHe aBrycra IpoucXoauT pasaenenue Kapckoro
Cesepaoro 1 CeBepo3eMebCKOro MaCCHBOB 30HOM pa3peKeHHbIX JIbI0B UK YUCTOH BOJIBI
(I'yaxoBny u np., 1972).

CxeMaTHuyuHO MOJNOXKEHUE JIeJSIHBIX MaccuBOB Kapckoro Mops npesicraBieHo Ha puc. 1.

40°  BO® 80" 70" 80" a0° 100° 110°

il )
50° 60° 7o

Puc. 1. Cxema pacnionoxxeHus JesiHbIX MaccuBoB B Kapckom mope.

IITpuxoBbIE JIMHUK — TPaHHIBI PAfOHOB pacHoioxkeHust MaccuBos: /| — HoBoszemensckoro, 2 — CeBepose-
Mmenbckoro u 3 — Kapckoro CeBepHoro.
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Ha puc. 2 (cM. 1BeT. BKIICHKY) PECTABICHO PACIPEICIICHHUE JIbJIOB PA3IMYHON CILIO-
YEHHOCTH, XapaKTepHOE AJIs JIETKOro THUIa JeJ0BbIX ycioBuil B Kapckom mope B utone. Ha
pHC. 2 XOPOIIO BHTHO TOJIOXKEHHE JIESHBIX MACCHBOB, PA3/ICJICHHBIX ITepU(epHeit peaKnuX
(1-3 Gasua) u paspexeHHbIX (4—6 6aJIIOB) JIBIOB.

Tabnuya 1

XapakTepHucTHKA PSA0B IJI0LIALeH JeasiHbIX MaccuBoB Kapckoro mope
3a mepuon 1954-2017 rr.

JlenstHpIC MacCHUBBI
XapakTepuCTUKH " = ” ”
Hosozemensckuii | CeBeposzemennckuii | Kapckuii CeBepHblit
Jmna psaga 64 64 64
Cpenuss, % 41 35 50
MakcumainbHas, % 89 86 97
MunumanbHast, % 0 2 2
Pasmax xonebannii, % 89 84 95
CranmapTHOE OTHOIICHUE (G) 22 25 27

B Tabi. 1 npuBeeHbI HEKOTOPBIC XapaKTCPUCTUKH 3HAYCHUH TUIOIAICH JICHASHBIX
MaccuBoB Kapckoro mops B aBrycre 3a nepuof 1954-2017 rr. Beneactsue MHEpIMOHHOCTH
CC30HHBIX H3MEHCHHIA JICJIOBBIX YCIOBUH B JICTHHIA IIEPHOI, IIOIIA M JICASTHBIX MACCHBOB
B aBI'yCTE TECHO CBSI3aHBI C INIOMIASIMU B HI0JIe U ceHTsI0pe. KoadduumenTs! koppemsiuny,
XapaxkTepHu3yIoNIMe 3Ty CBsI3b, cocTapisitoT 0,8—0,9. XapakrepucTtuku 11t HoBozeMenbeckoro
MacCUBa MPUBECHBI 110 JaHHBIM 3a UI0JIb, TOCKOJIBKY B aBI'yCTE MAaCCHB 4acTO MCYE3aeT.
B tabmn. 1 oOpamaior BHUMaHNe BEJITMYMHBI pa3MaxoB MHOTOJIETHUX KoJieOaHHH TuTomaaen
JIEJSTHBIX MAaCCUBOB, KOTOpbIE cocTaBisitoT Oosee 80 %o.

KJIMMATHYECKASI U3AMEHYUBOCTH CPEJHEMECSIYHBIX ILJIOLIAJIENA
JEJAHBIX MACCUBOB KAPCKOI'O MOPS

JU1s OLIEHKHN CIIOKHOCTH THAPOMETEOPOTIOTNIECKUX U JIEIOBBIX SIBICHUH 4acTo HC-
MOJIB3YETCsl YIPOIICHHOE Pa3AeieHUE PsiIOB MOKa3aTelel 3TUX SBICHUI HA TPU THIIA,
COOTBETCTBYIOIIUE JIETKUM, CPETHIM M TSXKEJIBIM YCIOBUAM. J{JIs 3TOTO PacCUMTBIBAIOTCS
AQHOMAJIMH ITOKa3aTesIel OTHOCUTEIBHO CPEAHETO Psi/ia HAOMIOEHHI, KOTOPBIE HOPMUPYIOTCS
0 CpEeAHEMY KBaJpaTHIHOMY OTKJIOHEHHMIO (G). B manHoi pabote 3a kpumeputi munuzayuu
MPUHSTA BETU4YNHA, paBHast 0,86 OT BeNMUMHBI CPEHETO KBAAPATHIHOTO OTKJIOHEHHUSI.

K cpenneMy THIy ycioBHii OTHECEHBI TO/IBI, ISl KOTOPBIX BEIMYMHA HOPMUPOBAaHHON
AQHOMAaJINH TUIOMIAIe MACCHBOB HAXOIUTCS B Tanas3one +0,8G, K TSHKeJIoMy TUITY — FOJIbI C
MOJIOKUTENHBIMU aHOMAIIUSIMU PaBHBIMU WK OosbnMHu 0,80, K JIETKOMY THITY TOJIBI — C
OTPUIATENILHBIMUA aHOMAJIUSIMU PaBHBIMU Wi MeHbIuMH —0,80.

Anomanuio 0,86 1o aGCOMOTHON BETMYNHE MOYKHO OTHECTH K KPYITHBIM aHOMAIHSAM
B M3MEHUYMBOCTH TUTOMIA/IeH JeasHpIx MaccuBoB. Ona paBHa 18, 20 u 22 % mns Hoso-
3emMelbckoro, Ceeposemenbsekoro 1 Kapckoro CeBepHOro MacCHBOB COOTBETCTBEHHO.

ITo sTomMy KpuTepHio Obli1a BEIIOTHEHA COPTHPOBKA JIET IO TPEM OCHOBHBIM THIIAM
Pa3BUTHSA JEIHBIX MacCUBOB KapcKoro Mopsi — TsKEJbIi, JIETKUN M CPEIHUIN U OLICHEHA
MTOBTOPSIEMOCTH KaXKI0TO U3 THIIOB (Tab. 2).

Kak BunHO 13 Tabmn. 2, Hanbojee YacTo HaOMIOMAIOTCS CPEeIHIE TIIOMIA TN JISASHBIX
MaccUBOB. VX moBTOpsieMocCTs 3a 64-neTHnii nepuos coctasiser 45—48 %. binzku nosro-
PSIEMOCTH KPYTHBIX MOTOKHUTENBHBIX U OTPUIATEIBHBIX aHOMAJIUH MIIOMIA/IeH MaCCUBOB
U CBSI3aHHBIX C HUMH TSDKENBIX M JIETKUX JIEAOBBIX YCIOBUH COOTBETCTBEHHO. VX mOBTO-
psIEeMOCTh B MHOTOJIETHEH M3MEHUMBOCTH MAaCCHBOB Kosebiercst B mpenenax 25-28 %.
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Tabruya 2

KosmyecTBo Jiet (/V) ¢ pa3iM4HbIM THIIOM Pa3BUTHS JeIsIHBIX MaccuBOB B Kapckom mope u
HX noBTopsieMocTs (P, %) B aBrycre 3a nepuon 1954-2017 rr.

HoBoszemenbckuit CeBepo3eMenbCKUi Kapckuit CeBepHblii
Tun passuTHs MacCHB MAaccHB MacCHB
Macensa N P,% N P,% N P, %
Tsoxenbrit 17 27 16 25 17 27
Jlerkuii 16 25 18 28 18 28
Cpenuuit 31 48 30 47 29 45

JI71s OlleHKH KITMMaTHYECKUX N3MEHEHUH BCEX TUIIOB B Pa3BUTUH JIEISTHBIX MaCCHBOB
OBUT BBIMTOJTHEH aHAJIM3 TIOBTOPSIEMOCTH 3THX THUIOB pa3enbHo 3a 1954—1985 rr., oTHOCS-
1IMecs K «X0JIIOJHOMY» niepuoay, 1 3a 1986—2017 rr., oTHOCAIINECS K «TEIUIOMY» IEPHOLY
B ApkTHKe. Pe3ynbrarsl mpeicTaBieHs! B Ta0M. 3.
Tabnuya 3
KosnuecTBo jer (N) C PAa3/IMYHBIMU THIIAMHU PA3BUTHSA JEAAHBIX MaCCUBOB
H uX nosropsiemocts (P, %) B Kapckom mope
B «X0/IOAHBIN» U «TEIUVIBIN» KIIMMATHYC€CKHE IIEPUOALI

Tun pa3BuTHs MaccuBa
Tonp! Jnaa = = =
KITUMaTHICCKHUX MEPUOIOB | psja Toxceniii Jlericuit Cpennuii
P N [P%| N |[P%| N |P%
HoBo3emenbckuii Mmaccun
«XonomHbI», 1954-1985 T 32 13 41 4 12 15 47
«Termprity, 19862017 rr. 32 4 12 12 38 16 50
CeBepo3eMenbCKHI MacCHB
«XonomHeIii», 1954-1985 rr. 32 12 38 5 16 15 47
«Termprity, 19862017 rr. 32 6 19 12 38 14 44
Kapckuit CeBepHblii MaccuB
«Xonmoaubity, 1954-1985 rr. 32 10 31 2 6 20 63
«Temprity, 19862017 rr. 32 5 16 17 53 10 31

Kax cienyer u3 Tabi. 3, B TedeHre 000MX KIMMATH4YECKUX IIEPHOJ0B HAOIIONAI0TCS
KaK KPYyIHbIE ITOJIOKUTEIbHBIE, TaK MU OTPULATENIbHBIE aHOMAJIUU CPEIHEMECSUHBIX 10~
maiel e HbIX MacCHBOB.

JUisl «XOIOAHOrO» NEPUOa XapaKTePHA MOBBIIEHHAs IOBTOPSIEMOCTh KPYITHBIX MO-
JIOKUTEJIBHBIX aHOMaJMH Iiomaaei MmaccuBoB. Mx nosropsieMocts uzmensercs ot 31 %
1 Kapckoro Cesepnoro maccuBa 10 41 % nns HoBosemenbsckoro maccupa. B ator xe
MEePUOJ KPYIHbIE OTPHULIATEIbHbIE AHOMAIUH IUIOMAAEeH MACCUBOB COCTaBIsLIU 12—-16 %.

B rozp! «rerutoro» neprosa npeo0iiaiatoT KpymHble OTpHALaTeIbHbIC aHOMAJIMU CPel-
HEMECSIUHBIX IJIOLIa el IeIHBIX MAacCUBOB. [I0BTOPAEMOCTb KPYIIHBIX MOI0KUTEIBHBIX
aHOMaJIUH B ATOT nepuoj cocrasisieT 12—19 %, noBTOPsieMOCTb KPYIHBIX OTPULIATEIbHBIX
aHoMaiui B 2—3 pa3za Oosblie.

Bo Bce kiMMmarnueckue nepropl mpeoodiaaeT MoBTOPSEMOCTh CPeJHUX TUIOMmaaen
JIEIITHBIX MACCHBOB, OJIM3Kast B cpemHeM K 50 %.

KJIMMATUYECKASI U3BMEHUMBOCTH IVIOIIAJIEM JIEJSTHBIX MACCUBOB
KAPCKOI'O MOPsI B ITEPUO/I PABPYIIEHUSA JIEAAHOI'O IOKPOBA
B HIOHE-CEHTSBPE

Knumaruueckue kojaeOaHus CPEIHEMECSYHbIX TUIOIIAAeH JIeISHBIX MacCHBOB,
€CTECTBEHHO, IPOSIBISIFOTCS U B CE30HHOW M3MEHUMBOCTHU B IEpUOJ paspyuieHus. Jis
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Mnowaak, %
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Ce30HHBIC H3MEHEHHUS ILI0INA/L el JeaHbIX MaccuBOB Kapckoro mopst

NPHU Pa3TNIHBIX THIAX UX pa3BUTHSA, %o

Tabnuya 4

Mecsbt
Tun VI [ v | vin | KX
pa3BUTHS
MaccuBa Jexambr
1L 231231 ]2]3]1]2]3
HoBo3zemenbckuii MaccuB
Tsoxenwii | 94 | 90 | 87 [ 83 | 73 [ 52 (33|17 9 | 5|2 | 2
Jlerkuii 60 |45 2511214 ]10]0]0]|O0[0]O0]|O0
Cpennuit 82 | 76 | 71 |58 140|209 |3 | 0 |0]|] 0O
CeBepo3eMeNnbCKIil MACCUB
Tsxenbrin | 96 | 95 | 94 | 92| 89 | 86 | 81 | 71 | 59 | 48 | 41 | 34
Jlerkuii 71 | 60 | 53 |45 (33|23 |14 7 | 4 |3 ]| 2 1
Cpennuit 87 | 85 | 81 | 76 | 70 | 58 |46 |31 |20 [ 15| 12 | 12
Kapckuit CeBepHblif Maccus
Tsoxenwiin | 97 | 95 | 93 [ 90 | 87 | 85 |83 |78 | 73 |69 | 62 | 58
Jlerkuii 83 | 81 | 73 |63 |50 |38 (2315|119 |10 9
Cpennuit 90 | 88 | 86 | 82 | 77 | 70 | 62 |52 | 41 |33 |30 |29
HoBo3eMENLCKWA MACCHE N ———
—_— 100 ———
1 T
&0 T !
2 =
ﬁ-au
E 3
5 g T
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— 0 e
Vi il Vil X Wl il vl 1%
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c
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0
Vi VI Vil X
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Puc. 3. Ce30HHble U3MEHEHUS IUIOMIAJEH JesHbIX MaccuBoB Kapckoro Mops mpu TsokenoM (1),

cpenHeM (2) u JerkoM (3) THIIaxX UX Pa3BUTHSL.
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CpaBHCHHUSI BEJIUYUH IUIONIA/ICH MACCUBOB B «XOJOIHBIIN» M «TCIUIBINY» KIMMATUYCCKHE
HepHoJIbl OBIIIM PACCUNUTAHBI CPEIHUE BEJMUYHMHBI IEKaIHBIX TUIOMIae MAaCCUBOB 3a I'OJIbI
C TSDKEJIBIM, JIETKUM Y CPETHUM THUIIAMH B Pa3BUTHH MAaCCHBOB B COOTBETCTBHH C MX KOJIH-
YEeCTBOM, YKa3aHHBIM B Ta0J1. 3. Pe3ynbraTsl pacyeToB npecTaBieHs! B Tali. 4 1 Ha puc. 3.

Kax MoykHO BUIeTh 13 Ta01. 4 ¥ pucC. 3, B MIOHE TIPH TSHKEJIOM THIIE Pa3BUTHS MACCHUBBI
MOYTH MOJTHOCTHIO 3aHUMAFOT PAOHBI UX PACIONIOKEHHS, HX Turomau oobire 90 %. [pu
9TOM BCE MAaCCHBBI COXPAHSIOTCS 10 KOHIAa ceHTs0psi. Hanbonee ycToiumnBbIM sIBIISIETCS
Kapckuii CeBepHblii MaccuB. Ero mioma/is B koHIe ceHTsI0ps cocTasisieT okoso 60 %.

B rompl ¢ JlerknuM THIIOM pa3BUTHSI MACCHBOB TasiHHE JIbJJOB HAYMHAETCS B Mae, U B
Hayaje MIOHS 4acThb PaliOHOB PACIIOJIOKEHHSI MACCUBOB OCBOOOXK/IAETCSl OT CINIOYEHHBIX
ab110B. Hanbonee naTeHcHBHO pa3pyiuaercs HoBo3eMenbCKuii JesiHO MacCUB, KOTOPBIH
B CPEJHEM HCUE3aeT B TPEThEH IeKa e UI0JIs, TOI/Ia KaK IIPU CPEIHEM €ro pa3BUTUN MacCUB
HCUe3aeT B TPEThell IeKa/ie aBrycra, TO €CTh Ha MECsI] MO3KE.

Ha rpanu ncue3HoBeHUs IIpH JIETKOM THUIIE OKa3biBaeTcs CeBepo3eMeNnbCKUil MacCUB.
B koHIIe CEHTSOPs €ro III0IIa/h COCTaBIsIeT Beero 1 % oT mromaam paiioHa ero pacmosno-
KeHHs1, TO ecThb 2,78 Thic. kM2, [Inomraas Kapckoro CeBepHOro MaccuBa K STOMY BPEMEHH
ymeHbIaercs 10 9-10 % (taom. 4).

JlanHble Tabn. 4, MO CyIIECTBY, NPEICTABIAIOT COOOM CE30HHBIE M3MEHEHHS ILIO-
I1a/1eH JIeISTHBIX MAaCCUBOB, OCPEAHEHHBIE 10 I'PYIIIE JIET ISl KaKA0T0 KIMMaTHIeCKOTo
THUIIAa UX Pa3BUTHUSL.

B Tabn. 5 mpuBeneHbl pe3ynbraThl aHaJM3a KOJMYECTBA JIET, B KOTOPBIC JICJSHbIC
MaccuBbl KapcKoro Mopsi OJTHOCTBIO Pa3pyIIAINCh B TEUCHUE «XOJIOJHOTO» U «TEILIOT0»
KJIMMaTHYECKUX TIEPHUOIOB.

B rozs! «xonogHoro» nepuona HoBozemenbsckuil ieAsiHOM MacCUB OJJMH pa3 HCUe3all
B KOHIIE MIOJISI M JIBXK/IbI COXPAHSIICS 10 KOHIIa CeHTsIOpst. Yalle Bcero MaccuB ucue3al B
OJTHOM U3 JIeKaJ aBrycra, U B CyMMe B 3TOM MeCsILe MaCCUB KcUe3all B IOJIOBUHE U3 32 JeT
«xosoiHOrO» nepuonaa, wiu B 50 % ciryuaes.

B «rerusiity nepuon nosHoe pazpyuieHune HoBoseMennbckoro Mmaccusa HaOJIto1aioch
yKe BO BTOpOI jieka/ie niois. Kak 1 B «XOJOJHBIN» MeprojI, MacCHB Yallle pa3pylaics B
aprycre. OIHaKo MPOUCXOJIUIIO ATO Yalle — B 24 rogax, uiu B 75 % citydaes.

Tabruya 5

KoanuecTBo j1eT ¢ HCYe3HOBEHNEM JIeIsIHbIX MAaCCUBOB B KapCKOM Mope B PllOJ'le—CQHTﬂﬁpe
B pa3/iMYHbIe¢ KJIMMaTH4YeCKHe NEePUOAbl

Mecsipt
Tonbt Juna Vil | VIII | IX
KJIMMATHYECKUX HEPUOI0B psina Jlekapt

1231 ]2]3]1]2]3
HoBo3zeMmenscknii MaccuB

«XosmonHbli», 1954—1985 T 32 - | - 1 4 |51 717132

«Temuprity, 19862017 rr. 32 -1 3 2 8 |1 8| 8|1 |1]1
CeBepo3eMeTbCKUI MacCHB

«XomomHbliy, 1954—1985 rr. 32 — — — - -1 - 11212

«Ternbriiy, 19862017 . 32 - -] -1 -=-1-151214]2
Kapckuii CeBepHblil MaccuB

«XonomHelii», 1954-1985 rr. 32 — — — - -] =-1-=1-11

«Termsrity, 1986-2017 rr. 32 - — - =11 2121211
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CeBepo3eMeNbCKHi JIeITHOM MaccHB 00jIee yCTOHYMB K KIIMMAaTHUECKUM KOJIEOaHUSIM,
yeM HoBozemenbsckuil. B «xomonHbIi» eproj MacCuB Mcde3all B ISITH Tojjax B OAHOM u3
JieKa]] ceHTsIOpst, Wi B 16 % ciryyaeB. B «Teruiblity nepuos ncue3HOBEHNE MacCHBa Ha-
0J1r01aI0CH HA OJTHY JIEKa/ly paHbllle, 4YeM B XOJIOAHbIH. B 5 rojax MaccuB ncyesan B KoHIIE
aBrycra u B 8 royax B ceHTs0pe.

Hawnbonee ycToHUMBBIM K KIIMMaTHYeCKUM KosteOanusiM siBiisiercst Kapekuit CeBepHbIi
nessiHON MaccuB. B «X0noqHbINY nepruoa MacCUB UCUe3al MOTHOCTBIO TOJIBKO OJIUH pa3 B
KOHIIe CeHTSIOps1. B «reruiblity nmeproj MaccuB paspymiasics B 8 ronax: 3 pasa B aBrycre u
5 pa3 B ceHTs0pe (Tadm. 5).

BbIBOJbI

ITonsiTre ieasTHBIE MACCUBHI pKTHUECKUX Mopeil Ob110 BBeieHo B 1940-¢ 1. IT.A. Top-
JTUEHKO KaK OCHOBHOE MPEISATCTBHE IPH MPOXMKACHHH CyAOB 1Mo Tpaccam CeBepHOTo
MOpPCKOTO TyTH. HaBUranmoHHOW XapaKTEepHUCTHKON JIEAIHOTO MaccuBa ObLIa MPHUHSITA
cruToueHHOCTh OT 7 110 10 6aoB. HuskHWE nipejien 3Tol XapakTepUCTUKA — CIUTIOUEHHOCTh
JIB/IOB, 10 KOTOPOW TPAHCHIOPTHBIE CyZIa MOTYT CBOOO/IHO IJIaBaTh O€3 MOMOIIH JIETOKOIOB.

JlensHbIe MacCHBBI 00Pa3yIOT OCHOBY HH(PPACTPYKTYPHI JICISTHOTO TOKPOBA B IIEPHOT
TasgHus. OKpY’KaIoIIas MaCCHB 30Ha Pa3peKeHHBIX JIbI0B CIUIOYEHHOCTHIO MeHee 7 0aJioB
SBIISICTCA Nepugepreii MacCHBa, MU MIPOMEKYTOUHBIM TTOSICOM.

B HacTosmee Bpems, Korja MPOUCXOAUT aKTHBHOE OCBOCHHUE IIETb(a apKTUIECKIX
MOpEH, IeITHBIC MACCHUBHI SBIIAIOTCS MPETIATCTBIEM HE TOIBKO JJIS CY0XOCTBA, HO U JUIA
WCCIIEIOBAHNA W paboT Ha menb(e apKTHIECKUX MOpel, HeOOXOMUMBIX JJISI OCBOSHUS
JUICH3UOHHBIX YYaCTKOB B MIETH(OBOH 30HE.

AHaN3 MOBTOPSIEMOCTH THITOB Pa3BHUTHS JICSTHBIX MACCUBOB OT/ACIBHO B «XOJIOIHBII
(1954-1985 1) m «Temubiid» (19862017 ) KMTUMaTHIECKHE IEPUOBI B APKTHKE ITOKa3aJl,
9TO B K&¥KIOM U3 HUX HAOTIOMAIOTCS KaK TSKETIBIH, TaK 1 JISTKUHA THUIIBI PA3BUTHS MACCHBOB.

Jns «XomomHOTro» Meproaa XapakTepHa MOBBIIICHHAS MOBTOPSIEMOCTh KPYIHBIX I10-
JIOKATETTHHBIX aHOMAJIMH TIIOoIIaael MaccuBoB B npenenax 31-41 %. B atot ke mepuoy mo-
BTOPSIEMOCTB KPYITHBIX OTPUIIATEIFHBIX aHOMATHH TUIOIIAIeH MacCHBOB cocTasisieT 12—16 %.

Jis «Terioro» mepuoa XapakTepHa IMOBBIIMICHHAS TOBTOPSIEMOCTh KPYIHBIX OT-
pHUIATENBFHBIX aHOMAJUH TUTOIIAAel MacCHBOB B mpeaenax 38—53 %. B ator ke mepuon
MTOBTOPSIEMOCTH KPYITHBIX ITOJIOKHUTEIBHBIX aHOMAJHH cocTaBisieT 12—19 %.

B TeueHme «XOIOTHOTO» M «TETUIOT0» KIMMATHUYECKUX MEPHUOOB Yalle BCETO Ha-
OJTIOMAFOTCSI CPETHUE TUTOIIA N JICJTHBIX MAaCCHBOB, UX MTOBTOPSIEeMOCTh Omu3ka Kk 50 %.

[TonmyuennbIe B paboTe CpeHIEe TUIIOBBIC CE30HHBIC H3MEHEHUS TUTOMIA 1eH JISASTHBIX
MacCHBOB U TIOBTOPSIEMOCTb WX MCYE3HOBEHHH B Pa3IMYHBIC KIMMATUYCCKUE ITEPHOJIBI
MOTYT OBITh MCIIOJB30BAHBI I XapAKTEPUCTUKH IMPOTHOZUPYEMOTO THIIA JICTOBBIX yC-
JIOBUU B MOpe.
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V.P. KARKLIN, A.V. YULIN, M.V. SHARATUNOVA, L.P. MOCHNOVA
CLIMATE VARIABILITY OF THE KARA SEA ICE MASSIFS

The difficulty of ice conditions and their impact on various marine applications are mainly
related to fluctuations in ice massifs areas that are subject not only to interannual, but also to climate
variability. The article presents for the first time the analysis of the areas of the Kara Sea ice massifs in
the summer during for the “cold” (1954-1985) and “warm” (1986-2017) climatic periods in the Arctic.

The typical changes in ice massifs areas and frequency of their absence in different climatic
periods can be used to characterize the predicted type of ice conditions in the Kara Sea.

Keywords: Kara Sea, ice massifs, climate periods.
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