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BBenenue

@poHTaJIbHBIE 30HBI SIBISIOTCS HEOOXOJIMMOM COCTABIISIIOLIEH CTPYKTYpbl U
COBMECTHOHN LMPKYJISALMU B APKTUYECKUX MOPSAX, MOAJEPKUBAEMbIE MaCIITaOHBIM
IIepepaclpeieiCHUeM JBWKCHUS W TEIUIOBBIMM IOTOKaMH. BakHeimas pousb
JAHHOTO MPHUPOJHOIO SBJICHHS B ONKMCAHUA COBMECTHOW LUPKYJSIIUU APKTUUECKUX
MOpe MHOTMM H3BeCTHA. DpPOHT B MOJJIMHHOM IIPEJCTaBICHUU WIPAET CaMYIO
HEOOXOJMMYIO pOJIb B MaclliTa0ax MepeAadyd SHEPruu OT LUPKYISLUU BCErO0 OKeaHa
10 cyOMme3oMacITaOHBIX MpolieccoB. Bripodyem, mpyu HaJIMYUK 3HAYUTEIBLHOTO YUCia
HAyYHOW JUTEpaTypbl O NPEJICTaBICHHOM SIBJICHUH, (DPOHTHI OTIMYHO H3yUEHBI
TOJIBKO B MaclliTa0e KIIMMAaTHYECKOTO OCPEHEHUS, B TO BPEMs KaK BHYTPUCE30HHBIM
Y BHYTPUMECSYHBII MacIITaObl COBCEM HE HCCIIEOBAHBI.

B Hacrosmiee Bpemss B APKTHUKE IIPOUCXOIAT 3HAUYMUTEIIBHBIE KIMMATHYECKUE
WU3MEHEHHUS], KOTOPBIE BBIPAXKAKOTCS B COKPAILIEHUH MHOTOJIETHETO JIEASHOTO OKPOBA,
MOJIOKUTENIBHBIX AHOMANMSAX TEMIEpaTypbl BOJAbl U Bozayxa [1]. MuoxecTBO
JAHHBIX TPUPOJHBIX SIBJIECHUW 3HAYMMO BO3JCHUCTBYIOT Ha IEPEMEHYMBOCTD
noyiokeHus: (QpoHTOB u ¢poHTanbHbIX 30H. Camu ke sBieHHS paboTaroT
HEOOXOJMMBbIM 3BEHOM B MexaHM3MaxXx (OPMHUPOBAHHSA HW3MEHEHHUs KJIMMara
AKpTHYECKMX MOped W B LENU MepeJayd 3HEepru IO Kackaay MacmTaboB OT
COCTaBJISIIOLIMX TJIOOATBbHOW HUPKYJISIUU OKEeaHa JO0 MECTHBIX H3MEHEHHH.
Junamuka GpOHTOB B APKTUYECKOM pErHOHE SIBISETCA ONpEeNesstomeid B
dbopMHpOBaHUM W JlaJbHEHIIEH M3MEHYMBOCTH TMpPOIECCOB B arMocdepe u
rugpochepe B 1enoM. B CcBA3M ¢ JaHHBIM, AaKTyaJbHOCTb HCCIIEOBAHMS
(GpOHTANLHBIX 30H JOBOJIbHO 3HAYUTEIIbHA.

B nuTepaTypHBIX NpPOU3BEICHUSX AaBTOPbl TEpMUHA «(QPOHTANbHAS 30HAY,
«(ppoHT», «PPOHTANBHBIN pa3fes» HCHOJIb3YIOT B 3aBUCUMOCTH OT COOCTBEHHOI'O
npencraBieHuss o npupoaHoM seineHuu. K mpumepy, E.M. bapanoB BoO Bpems
onucanusi (POHTATBHBIX 30H HA T€UEHUU [ 0NbPCTPUM AETEKTUPOBAI UX C TIOMOIIBIO

NOHATUSL «BOAHBIX Macc» [2]. B.M.I'py3uHoB mnpu omucaHuu (QpOHTaIbHBIX 30H
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KIIMMAaTHYECKOTO0  MaciiTada OMUChIBAJI HMX KAk  SBJICHHE C  Pa3HBIMH
XapaKTEPUCTUKAMU, MPOSIBISIOIIAMUCSA BO BCEU TOJIIIH TEPMOKIMHA MO MPEACITbHBIM
TOPHU30HTAILHBIM XapaKTePUCTHKAM IpaaueHTa [3].

B wuccnenoBarenbckoil paboTe mOpU  ONPENEICHHH JaHHOTO MPUPOIHOTO
SBJICHUs cTaHeM onuparbes Ha onucanue K.H. @Eénposa: «bpoHTanpHas 30Ha — 3T0
Takas 30Ha B OKe€aHe, TJI€ NPOCTPAHCTBEHHBIE TIPAJUEHTBl OCHOBHBIX
TEPMOJIMHAMUYECKUX U XUMHUYECKUX XAPAKTEPUCTHUK SIBJISIFOTCS 3HAYUTEIIBHO BBIIIIE
[0 CPaBHEHUIO C WX (POHOBBIM pacrpesesneHneM. A (POHTAIBHBIN pa3ien — 3TO
MOBEPXHOCTh BHYTpU (POHTAIBHOM 30HBI, COBHAJAIONIAs] C TOBEPXHOCTHIO
MaKCHMAJIbHOTO T'paJi€HTa OJHON WM HECKOJbKUX XapaKTEPUCTUK (TeMIEpaTyphl,
COJIEHOCTH, TJIOTHOCTH, CKOPOCTH U T.1.). Toraa ppoHT Ha MOBEPXHOCTH — ATO CJEN
nepecedeHus: PPOHTATBHOTO pa3zielia co CBOOOIHOMN MMOBEPXHOCTHIO OKeaHay [4].

B ycimoBusIX 1OCHEOHHUX JECATUIETAA IPOCIEKUBACTCS 3HAUYUTEIIbHAS
KJIIUMaTUYECKasi HM3MEHUYMBOCTh B APKTHUKE, MNPOABISIOMIA’ACS B HHTEHCUBHOM
OCBOOOKJICHMM peruoHa oTo Jibaa [5]. JlaHHbIE KIUMaTUYECKHWE W3MEHEHUS
CIIPOBOIMPOBAIM MAcCIITA0HOE M3YYEHHE JIAaHHOTO PErHOHa, B pe3yjbTaTe KOTOPOTO
OBLTIO TMOJIy4eHO MHOXKECTBO HOBBIX JaHHBIX [6,7,8], HE HMEIOIIUX TPU ITOM
JIOJDKHOTO aHain3a U 00o0mieHusi. B 4acTHOCTH, M3MEHYMBOCTH MOBEPXHOCTHBIX
dbpoHTanbHbIX 30H Ha akBaropur bapenneBa u Kapckoro Mopeit B yClIOBHSX
COKpalIeHUs JIEAOBOTO IMOKPOBA /10 HACTOSAIIET0 BPEMEHH HE paCCMAaTPHUBAJIACh.

B bapennieBom Mope 00bMHO BbIIEsSeTCS OoT 1 10 7 (pOHTAIBHBIX 30H
[9,10,11], omHako B JaHHOM paboOTe pacCMaTpUBAIOTCS TOJBKO JBE W3 HHUX:
ITpuxpomounas u IonspHas.

[Ipukpomounass (QpoHTanbHas 30HA WMEET CE30HHBIM  XapakTep U
IIPOCJIEKUBACTCA TOJBKO B TEIUIBIM MEPUOJ rofa. JTa 30Ha HAUYMHAETCS Ha CEBEPE
MOpss B paloHe 0. MenBexud, nanee IMPOXOAUT B CTOPOHY AapXHUIEIaroB
[mumbeprer u  3emnss @Dpannma Hocuda. Ona dopmupyeTcs Ha TpaHHIlC
3HAUYUTENBHO PACIPECHEHHBIX U XOJIOJHBIX MOPCKUX BOJ, CO3JAIOLIMXCA 3a CYET
TassHusT apkTrdeckoro ybna [12]. Taxxe Ha dopMupoBaHue AaHHOW (PPOHTATHLHOU

30HBI BIUSIOT MenBexxuHckoe u Boctouno—Ilnunoeprenckoe teuenus [13].



[Tonsipaast dpoHTanpHas 30Ha B bapeHIleBoM Mope WMeeT KIMMAaTHYeCKHi
XapakTep, paszenss NPEeUuMyIeCTBEHHO ATIaHTUYECKUE U ApKThdeckue Bobl [12].
OHa mpoclneXuBaeTcss Ha aKBAaTOPUHU MOPS MOCTOSIHHO, TaK KakK MOAACPKUBACTCSA
OCHOBHBIMU  TEIUIBIMM  aTiaHThyeckumMu notokamu [12,14,15]. Tlonsapuas
dbpoHTanbHas 30Ha HaOMOAaeTCs B IEHTPAJbHOM YacTH Mops OT 0. MenBexuid,
olHako, B oriauure OT [IpukpoModHON (POHTAIBLHON 30HBI, BOCTOYHAS YaCTh
CMEIIEHA Ha aKBATOPUU MOPS K FOTO—BOCTOKY.

B [11] npuBoautcsa knumarudeckoe nosioxkeHus [lonsipHoit u [TpukpomouHoi
(GpOHTAIBHBIX 30H U MX OCHOBHBIX (pOHTOB, a B [16] ommcaHa cpelHemMecsyHas
JWHAMUKa (POHTOB, TMOJYyYECHHAs MPEUMYIIECTBEHHO 10 JaHHBIM KOHTAKTHBIX
HaOmoneHnii. B o6oux paborax [11,16] mo oTnenbHBIM HU3MEPEHHUSM OTMEUYaeTCS
HaJW4yue 3HAYUTEIbHOW JUHAMUKU (QpoHTOB. B mocieaHue roasl OTMEYaeTcs
YMEHBIIICHUE TUIOMIATM JIeIOoBOro mokpoa [17], cBuaeTenbcTByrOmee 00
WHTEHCU(DUKAIIMU TIPOLIECCOB B3aUMOJICUCTBHUSI OK€aHa U aTMOC(Epbl, 4TO JOJKHO
HaxOJUTh CBOE OTpak€HWU BO (pOHTAIBHOU M3MeHYMBOCTU. OJHAKO, B HACTOSIIEE
BpEMsI TaHHBIE O HEW OTCYTCTBYIOT.

B KapckoM Mope BBIIENSIOT HECKOJIBKO (DPOHTAIBHBIX 30H, Kak MpPaBUIo,
MMEIOLIMX CE30HHBIM Xapaktep: B pailoHe mnponuBa Kapckue Bopora (3a cuer
nepeMenMBanuss O0apeHIIeBOMOPCKUX U Kapckux Boxa) [18], dponTanpHas 30Ha
SManbckoro TedeHus (3a cueT MepeMellMBaHus KapCKUX U MPUOPEKHBIX BoA) [7],
MHOKECTBO MapKUPYIOLIUXCA MO Pa3IUYHBIM THAPOJIOTUYECKUM XapaKTepUCTHKAM
MOBEPXHOCTHBIX ()POHTATBHBIX 30H CBSA3aHHBIX C BIUSHUEM BOJI, MOCTYMAIOIIUX U3
O6u u Enuces [19,20]. MuorooGpa3ue BbIIEIECHHBIX (POHTOB (QOpMUPYET IBE
obmupHble (ppoHTANIBHBIE 30HBI. [lepBas 30Ha — IIpukpomMouHasi, pacrosiaraercsi B
CEBEPHOM YacTu MOps, a BTopasi 30Ha — CTOKOBasi, HAXOJUTCS B FOXKHON 4acCTH MOPSI.

[IpukpomouHnas ¢poHTambHas 30HA, Kak W Bce Apyrue (GpoHTh B Kapckom
MOpE, SIBJISIETCS CE30HHOM, TaK KaK MPOCJIEKUBAETCS JIMIIb B TEIJIbII MEPUOJT TOJA C
UI0JIs 110 CeHTSA0pb. OHa SBIISIETCS 4aCThIO 30HBI, MPOCIIeKUBatoIIeics B bapeHiieBom
Mope BOJM3HM apKTUYECKOro jpAa U (opMmupymomelcs Ha nepudepun XOJIOAHBIX

pacnpecHeHHBIX BOJI 3a cueT ero TasHud [11]. B oOpazoBanue nanHON GpOHTATBHOM
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30HbI BHOCUT BkJaj TeueHue llepces um Teyenue Cmsaroit Anubl [27]. O maHHOM
(GpOHTANEHOM 30HE UMEIOTCS JIUITHL OTPHIBOYHEIE CBEACHUS [28], HE maromiye MoJHYIO
Y CUCTEMAaTHYECKYIO KAPTUHY €r0 U3MEHUYNUBOCTH.

CrokoBas (poHTaIbHASI 30HA MPOCIEKUBACTCS TOJBKO B TEILIBINA MEPHOJ TOAA,
TaK KakK BCEIEeJO 3aBUCUT OT peuHoro croka O6u u Enuces [21]. Ilpuuunbr eé
dbopMupoBaHUs TPUBOJATCS B pa3HbIX HcToyHWKax [19,22,23]. B paborte [23]
NPEACTABICHBl TPU OCHOBHBIX THIA pPACHpPEIEICHUS PEYHOro CTOKa M,
COOTBETCTBEHHO, PACMOJIOKeHUsI PpoHTaIbHOM 30HBI B KapckoMm Mope: 3amajHbii,
LHEHTpaJIbHBIA M BOCTOYHBIA. CTOKOBast (ppoHTanbHas 30HAa OOBIYHO MapKUpyeTCs
JIUIIb 10 COJICHOCHBIM Tpaguentam [19,22,24] unu pacnpocTpaHeHUI0 xJopoduiiia
«a» [25]. B pabotax [19,23] CTtokoBble (GpOHTHI PUKCUPYETCS] C TTOMOIIBIO MPSMBIX
M3MEPEHUN TeMIepaTyphl MOBEPXHOCTU BOJ [26]. OgHako 0OOOIIEHHBIX CBEICHUIM
00 M3MEHUYMBOCTU TIOJIO)KEHUN M XapaKTepUCTUKaX (DPOHTAIBHONW 30HBI HET B
COBpPEMEHHBIX 151 KapcKoro Mopst KTIMMaTHYECKUX YCIOBUSX.

B bapenueBom n Kapckom mopsax 3a nepuon 2005-2012 rogoB umeno Mecro
BBICOKO€ TEIUIOCOAEpPKAHUE BOJA M Mayass JedoBUTOCTh. Ilpu 3TOoM cambiM
MAJIOJIETIOBUTHIM B 3TOT Tepuoj okazaics ce3on 2005, 2007, 2011, 2012 roasr [29].
OTO TMO3BOJNSET IIMPE HCHOJIb30BaTh CHUCTEMAaTHYECKH TMOCTYIAOIIME JTaHHBIC
JVCTAHIIMOHHOTO  30HAWMPOBAHHUS, BKJIIOYAIONIME CBEICHHUS O TEMIIepaType
noBepxHoctu Mops (TIIM). OO0bennHeHne TaHHBIX CIYTHUKOBOTO 30HIWPOBAHUS C
KOHTAKTHBIMUA M3MEPEHUSIMU B PaMKaX aCCUMUJISILIMOHHBIX MOJENeH [8] mo3BOMISAIOT
dbopmupoBate peryispayto cetky TIIM B Apkruueckom peruone. Hauboinee
HIMPOKOMACIITAOHbIE HCCIENOBaHUSI (PPOHTANBHBIX 30H BO3MOXHO B TOJBI C
MUHUMAJIbHBIM JIEOBBIM TOKpPOBOM. B  pe3ynbrare yHUKAJIbHBIE YCIOBHS
MOCJIETHETO JIECATUJIICTUSl JAlOT BO3MOXKHOCTh HCCIEAOBAHUS W3MEHUYHMBOCTU
nonoxxenuit  [lonsipaoit, Ilpukpomounoit u CTOKOBOW (POHTAIBHBIX 30H B
paccMaTpUBAEMbIX MOPSX B YCIOBUSIX 3HAUYUTEILHOTO YMEHBIIICHUS TIJIOIIA/IN JIb/A.

Takum 00pazoM, 1eNbI0 TaHHOW paOOThI SBISETCS U3YyYEHUE BHYTPUCE30HHON
¥ CHUHONTHUYECKOH (Je€KaTHO) N3MEHUYNBOCTH TMOJIO0KEHUS OCHOBHBIX (DPOHTAIBHBIX

30H bapenneBa m Kapckoro mopeil B Terublid Mepuoj roja Ha OCHOBE aHaIu3a
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AKCIIEPUMEHTAIIBHBIX AaHHBIX 10 TIIM, n OneHKa KOJIMYECTBEHHBIX XapaKTEPUCTUK

dbponTansHbIX pasaenos B 2007 u 2011 romax.

I[JDI JIOCTHIKEHMS TIOCTABJICHHOM 1IEJIN pemaJInCh CJICAYIOMINC 3a1a49M:

1.

Paccuutare monst TpagMEHTOB Uil CPEAHEMECSUHBIX U JEKaJHBIX
JAHHBIX TEMIIEpaTypsl moBepxHoctu Mopeit (TIIM).

[Toctpouts 1y1s1 Oe3/eqHOrO Nepuoja ACKaJHbIE M CPEIHEMECSUHBIE
KOMIIO3UTHBIE KapThl, coueraroniue pacupenaenenus TIIM u rpagueHToB
TEMIIepaTyphl.

JIeTeKTUPOBaTh MOJIOKEHUSI OCHOBHBIX (PPOHTAIBHBIX Pa3/ieIOB BHYTPH
(pOHTANBHBIX 30H HA OCHOBE MEPUIMOHAIBHBIX PA3PE30B U PACCUUTATH
KOJIMYECTBEHHBIE XAPAKTEPUCTUKU HM3MEHYMBOCTH TEMIIEPAaTypbl B
paiioHax (pOHTAJIBHBIX 30H.

Onucarp MOJIOKEHUE U TUHAMHUKY (PPOHTAJIBHBIX Pa3[eioB B TEIUIbIA
CE30H.

OueHUTh KOJTMYECTBEHHBIE XapaKTEPUCTUKU (PPOHTAIBHBIX 30H Pa3HOTO

T'€HEC3HuCaA.



I'masa |. CBenenust 0 MmopomeTpum 1Ha, TMHAMHMKE, CTPYKTYpe BOA M

(ppoHTaILHBIX 30HaX bapenuesa u Kapckoro mopei

1.1. MecTomosoxeHnue u pejbed 1Ha

bapenyeso mope

B pabote paccMatpuBaroTCs Ba KpalHE BaXXKHBIX MPUIOJISIPHBIX Mops Poccun
— BapenueBo un Kapckoe. I'panuiibl JaHHBIX reorpauueckux OOBEKTOB B LIEJIOM
YCIOBHBI W  3aBUCAT OT MHOXECTBA XapaKTEPUCTHK: TUAPOIOTUUYECKHUX,
re0JIOTUYECKHUX, THIPOXUMHAYECKHUX U AP.

3anagHas rpanuua bapenneBa mope (puc.l) HauMHAET NPOXOAUTH PSAOM C
HopBexckuM MOpeM Mo HaIpaBJICHUIO: OT KOKHBIX NpoianuBoB HoBol 3emin, nanee B
BOCTOYHYIO CTOpOHY — K Kapckomy mopro (mo HampasieHutro M. Komszar — M.
Kenanus), nanee 1oxxkHas okoHeuHOCTh IlInmunOeprena (Mo HaMpaBICHUIO M.
FOxHbIIN), nanee 0. MeaBexuil 1 OKOHYAHUE TpaHUILIbl 0KoJI0 M. Hopakar.

['panuna ¢ r0KHOM CTOPOHBI SIBJSICTCSl HAIlpaBlIieHUE K Oepery maTepuka u
HarnpasiyieHue Kk benomy Mopro (6imke k M. CBaroir Hoc). CeBepHasi rpaHuiia uMeeT
HampaBieHue K apxumenaram 3emun ®panna—Hocuda, manee xk o. Ceepo-
Bocrounas 3emus, mpoxoas yepe3 o—Ba benbiii 1 Bukrtopus. Hanpasnenue
IPaHUIBl HA FOTO-BOCTOK JIGKUT depe3 1okHbIM 6eper Hopoit 3emnu k Ileuepckomy
Mopro uepe3 0. Koiryes.

beperoBas uepra bapeHiieBa Mopsi BMecTe CO BCEMH OCTPOBAMHU COCTaBJISET
6645 kM. Ilnomans bapenueBa mops — 1405 Thic.kMm. KB, cpenuss riyouna 200 w,
MakcuMasibHast — 600 M.

I'panuna nuHun Gepera HENMPSMOJMHENHA U UMEET CBOMCTBEHHBIE CEBEPHBIM
OeperaMm OCOOCHHOCTH T€OJIOTHMHU: 3HAYUTENbHBIMH KaMEHHCTble Oepera M (pbOpbl;
HEKOTOpbIE y4acTKH Oepera OTHOCATCS K pa3HbIM TunaMm mopdonoruu. B 3anagHoit

YacTH MPOXOAUT TpaHMIla, XapakTepusyrouasics ropHeiM Oeperom Hopseruu. B
9



BOCTOYHOM CTOpOHE A0 0. KHUbauH BO3BBILIEHHOCTH CTAHOBSATCS HIKE. CO CTOPOHBI
o. Hosoit 3emmm u ['opOoBBIX OCTpOBOB OeperoBas JIHHHUS XapaKTEpPHU3yeTCs
HE3HAYUTEJIbHBIMH BO3BBIIIEHHOCTSIMHM, UHOT/Aa BCxoiamiieHa. C ceBEpHOM CTOPOHBI
BCTpeYaloTcs JIeNHUKU B pailoHe HoBozemenbckux rop, crekarouiye B bapeHueso
Mope. Ha 1oro—BocTtoyHOM HampaBieHuM OeperoBas JHUHHUS XOJIMHCTasi, WHOTAA
BCTPEYAIOTCS HU3MEHHOCTH.

(%ot
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Pucynox 1. T'eocpagpuueckas xapma Bapenyesa mops, uepHol nuHuell

0003HAYeHbl YCO6HblE cpaHUYbl

B bapeniieBoMm mope B OO0JIBIIOM pPa3HOOOpa3uy BCTPEYAIOTCS OCTPOBA,
pa3Meniaromuyecs Hemojaneky ot Oepera. IlomyyeHHble naHHble 0 (HOPMUPOBAHUU
nobepexnbss bapeHmnieBa MOps U TPYHTOB JOHHBIX OCAJIKOB, MOKHO TOBOPHUTH O TOM,
4TO B MOpPE paHee HaOIIOJaTNCh 3HAYNUTEIbHBIC JBWKCHUS TEKTOHHYECKOTO
XapakTepa, HM3MEHSJIOCh TIOJIOKEHHE MOpsS W Cymd. JIeTHUKOBBIE MPOIIECCHI,
npoxojsime B bapeHiieBoM Mope, TakKe HeCyT OOJBIIYI0 Poib B (HOPMPOOBAHUHU

MOPCKOTO JTHa U pesibedha MOpSI B LIEIIOM.
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[IpencraBiaennoe B paboTe MOpe MOTHOCTHIO MaTepruKkoBoe. OHO HAXOAUTCS Ha
menspe CeBepnoro JlemoBuroro oxeana. B cpeanem rimy6una bapenneBa mops
nocturaet ot 300 mo 400 M. PoBHoe aHO B bapeHlieBoM Mope MpaKTUUECKU
OTCYTCTBYET: YacTO BCTPEYAIOTCS HE3HAUUTENIbHBbIC BHAJUHBI M BO3BBIIICHHOCTU
Mopckoro aHa. Ha paccrostnuu mopsinka 10 kM BcTpeuaroTcst mepenaabl MIyOuH 10
100 m. [21].

bapennieBo Mope xapakrtepusyercs xkemoOamu (3amaasbiii, rimyouna 600 M,
®pann — Bukropusi, rimyouna 430 M), Bo3BeiieHHOCTsIMU ([lepcest, LlenTpanbHas —

ryouHa 63 M), a TakKe MoJoruM poBHbIM JHOM (LleHTpanbsHOe maaTo).

Kapcroe mope
C zanana Kapckoe mope (puc.2) umeer rpanuity ao M. Kenanus, cienoMm oeper
o. HoBoi#t 3emnu, 6mke k 3amagHoit yactu nposuBa Kapckue Bopota (M. Kycos
Hoc-m. Poratsiit) u crnenom Oeper o. Baiirau k rpanunam nponusa FOropckuit 1lap
1o M. Apkruudeckuid (0. Komcomornen, omke k CeBepHoit 3emie). C BocTOUHOM
CTOPOHBI TPAaHUIIA UJET B CTOPOHY OeperoB apxurenara CeBepHas 3emiist U Jajee K
nposmBaM Buibkunkoro, Ilokansckoro n Kpacnoit Apmunn. C HOXKHOM CTpOHBI

rpaHuIla MPOXOAUT 10 O6epery marepuka oT M. bensiit Hoc 1o m. [Iponuuriesa.
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Pucynox 2. Teoepaghuueckas kapma Kapckoco mops, uepHou auHuell
0003HAYEHbl YCI08HbIE 2PAHUYbL

HauGonpmas rinyouna Kapckoro mopst coctasnsier 620 M, cpenHsisi riayOuHa
130 m. Obmas momanas Kapckoro Mmops cocrabisieT 885.2 THIC. KB. KM.

Jlunus 6epera Kapckoro Mopst mpakTHYECKA HE UMEET POBHBIX MTPOMEKYTKOB,
TaK KaK OYEHb W3BHUBACTCS W3-3a TeOJOTHYeCKUX ocoOeHHocTed. C BOCTOYHOM
CTOPOHBI MHOXECTBOM (PHOp1I0B M3pe3aHbl 0. HoBol 3emiu. 3HAUYUTENIbHYIO YacTh
OeperoBoii TpaHuilbl 3aHuMaioT baigapankas u OOckas TyObl, KOTOpbIE CHIIBHO
BPE3aIOTCSl B MaTePUKOBBIN Oeper. Janmee rpanuIia uuet BAOIb M—Ba SIMai, KOTOPHIA
HaoOopoT BbiABUTaeTcs B Kapckoe mope. Cienom pacronararorcsi OrpOMHBIE 11O
Mmacirabam Mopckue 3anuBbl: [Iscunckuii, I'sinanckuii 1 Enuceiickuit. BHyTpn Hux
Takke (HOPMHUPYETCS MHOMKECTBO HE3HAYUTEIBHBIX MO pa3MepaMm  3aJHBOB.
[Tobepexne apxunenara CeBepHas 3emuis Oojiee TJIAJKOE 3a CUYET NMPHUCYTCTBUS B

HCKOTOPBIX MECTaxX HU3MEHHOCTEH M HE U3BUIIUCTOTO 6epera.
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JIHo Kapckoro mopsi Takke Hu3pE€3aHO BHAJWHAMU W BO3BBILICHHOCTSMMU.
BceTpeuaroTes kak TiyOOKOBOAHBIE KeloOa, Tak M palloHbl C HE3HAUYUTEIIHHOU
riyounoi. B cpegnem rimybuna Kapckoro mopsi coctaisier 100 m, mopsiaka 40%
TIUTOIIAIA MOPS AHO uMeeT riryOouHs!l 10 50 M [21]. CaMbIMU MEKOBOHBIMU YaCTSIMH
MOpsI SBJISIIOTCS. BOCTOYHAsI M IOKHAs, TaK Kak TaM MPUCYTCTBYET MHOMECTBO PEK.
Tepputopusi cO 3HAUUTENIbHBIMU TIIyOMHaAMU HAOJIIOJAETCsl Ha CeBepo-3amaje |
3anagHol uvactu Kapckoro w™ops. Psgom ¢ o. HoBoit 3emum mnpoxoauT
HoBozemenbckas BnaaumHa (500 M), a pganee xeno0 CsToil AHHBI, KOTOPBIN
BIIOCJIEICTBUM BBIXOJUT 3a rpanulibl Kapckoro Mops B okeaH. B pailone apxunenara
CeepHas 3emist u LlenTpanbHoii Kapckoil BO3BBIILIEHHOCTH PaCIOIOraeTcs Kenod
Boponnna (6onee 200 m). llentpanphas uvacte nna Kapckoro mopsi poBHa u
HEHU3pe3aHHas. B  CceBepO—BOCTOYHOW M IOrO0—3allaJlHOM 4YacTAX MPUCYTCTBYIOT
MOPOTH, KOTOPHIE TIEPEMEIINBAIOTCS BMECTE C HE3HAUUTEIILHBIMU TIIyOHMHAMMU.

Kapckoe mope xapakTepHO HAIMYHMEM 3HAYUTEIBHOIO KOJUYECTBA OCTPOBOB,
OOJBIIMHCTBO M3 KOTOPBIX PAcHoJiaraloTcs ¢ BOCTOUYHOM CTOpOHBI. He3HaunrtenbHas
4acTh OCTPOBOB, KOTOpBIE IO IUIONIAAX sBIstoTcss KpynHeiMu (Buze, Ilmuar,

VYakoB), pacnojaratorcs OJIKe K OKeaHy.
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1.2. JIluHaMuKa U CTPYKTYpa BOJ

bapenyeso mope

bapeniieBo Mope XapakTepu3yeTcs HENPOCTOW CHUCTEMOW TIIYOMHHBIX U
MTOBEPXHOCTHBIX MOPCKUX TeueHUH. (OCHOBHOE CBOWCTBO JaHHBIX TEUYECHUN —
nepeMenIeHre BOJHOTO MOTOKa MPOTUB 4yacoBoul crpenku (puc.3). Takum obpazom
JTAaHHOE HaIlpaBJICHHE TEUCHUM MMEET 3HAYUTENbHYIO PEaKIMI0 Ha YCIOBUS KIUMara
U CHUHONTHUYECKHX KojeOaHuil. TedeHus 3HAYMTENbHO 3aBUCST OT MPUIUBHO-
OTJINBHON AMHAMUKU U OT U3MEHEHHUH IJIOTHOCTHBIX I'PAJAUEHTOB, OCOOCHHO B 30HE
ciost ckauka [30].

3HAUUTENBHBIN BKJIA B HW3MEHYMBOCTH (POHTOB B bapeHiieBom Mope
OKa3bIBalOT UMEHHO MOBEPXHOCTHBIC TeueHUs. OHU XapaKTEPU3YIOTCS JTOKAJTbHBIMU
Y TIOCTOSTHHBIMH, TaK KaK B II€JIOM 3aBUCAT OT AMHAMUKH moJier BeTpa. [IpuivBHbIE
TEUEHUSI BIUSIOT HA IMHAMUKY U3MEHUMBOCTH (DPOHTATBHBIX 30H HE3HAYUTEIIHHO.

Ha pnansblii MOMEHT HaOoOpa »SKCHEPUMEHTAJIBHBIX JaHHBIX, OCOOEHHO,
KOHTaKTHBIX HEIOCTATOYHO JJisi TOT0, YTOOBI YETKO OMPEAeIUTh HAmpaBlICHUE
TeueHud B bapenueBom mope. [loaToMy mpakTHyecku Bcernaa Iuisl ONpeacsieHUs
HalpaBJICHUI TEYEHUM WCIOJB3YIOTCA pa3M4Hble MaTEeMaTUYEeCKUE MOJIENH,
KOTOPBIM TIO3BOJIIFOT COCTAaBUThH IMOJTHOLIEHHYI0 KapTUHY HM3MEHUYHMBOCTH MOJEH
TEUYEHUM.

Hopakanckoe TedeHwe ABISETCA CaMbli MHTEHCHUBHBIM Ha aKBaTOPHUHU
bapenniea Mops. JlanHoe TeueHue (QOPMHUPYET OCHOBHYHO KIUMETHYECKYIO
dbponTtansuyto 30Hy — llomspHyro. B nmanHom perumone Hopakarckoe TeueHHe
XapaKTEPHU3yeT HE TOIHKO THAPOTIOTHIECKYIO, HO U OMOJIOTUYECKYIO COCTABJISIFOIIYIO
bapennieBa mopsa. TedeHwe mpoJieraer ¢ 3amaja Ha BOCTOK, pa3leissich Ha
MHOXECTBO Malbix BeTBed. OcHoBHble BeTBU: (CeBepHass C MaKCHUMalbHOM
ckopocThio 13 cm/c, u [Ipubpexnyto ¢ MakcuManbHON cKOpocThio 40 cm/c. JlaHHbIe

TeueHus: popMupyroT ABe apyrue GpoHTasibHbie 30HbI — [Ipubpexuyto u Ilonsphyro,
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KOTOpbIE UMEIOT BHYTPHUCE30HHBIN MacITad OCpEeTHEHHS U MPOCIEKUBAIOTCS TOJIBKO

Ha IMOBCPXHOCTH..
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Pucynok 3. Cxema nosepxnocmuuix meuenuii bapenyesa mops [12]

Hopnakarnckoe  teuenume  (ceBepHass BeTBb)  (Gopmupyer  IlomsipHyro
¢dbponTanpHyo 30HYy [31] B meHTpambHOM uacTH Mops. JlaHHOEe TeueHue u3-3a
u3pe3aHHoro penbeda JHA B paiioHe 73° C.II. U3MCHSET HAlpaBlICHHE B CEBEPO—
BOCTOYHYIO 4acTh Mops. YacTh Hopukarckoro TeueHusl U3MEHICT HAIpaBlICHUE Ha
IOTO—BOCTOK, TakKuM 00Opa3oM (OpMHPYs MHMKIOHMYCCKHH KpyroBopor. Bce xe
OOJIBIIMHCTBO ~ TEIJIBIX ATJAHTHYECKMX BOJ C CEBEPHOM BETBH HM3MECHSET
HarpaBJICHUE HA I0T0-3amajl.

Bropas mo 3HaumMocTH (pOHTaIbHAsS 30HA AETEKTUPYETCS IO XOJIOIHBIM

APKTHYCCKHUM TCUCHUSM. B ICJIOM HAIIpaBJICHUC JaHHBIX TCUCHUUN — FOXKHOC, OmmKe K
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n3BWIHCTHIM Oeperam Llnumnbeprena u ganee k apxunenary 3emun Opanrma-Hocuda.
Tak >xe cToUT OTMETUTH (PopMUpPOBaHHE OBICTPOro MenBEeKMHCKOTO TedeHHs (3a
CUeT clIUAHUsS ¢ TeueHueM [lepces), B pe3ysibTare KOTOPOro MakCHUMallbHasi CKOPOCTh
MOJKET JIOCTUTaTh Topsiaka 50 cm/c.

Knumaruueckas [lonspuas gponTanpHas 30Ha B bapeHiieBoM Mope mpexie
Bcero (hopmupyercs 3a cueT AMHAMHUKU TEIUIbIX BOJ ATIAHTUYECKOTO OKeaHa, TeM
caMmbIM Jiesiasi OJTHUM M3 CaMbIX TEIUIBIX B APKTUYECKOM pernoHe bapeniieBo mope.
Tenuible BobI ATIAHTUKH, TIO3BOJISIONINE COXPAHATD MOJIOKHUTEIbHBIE TEMIIEPATYPhI
B TEYCHHE TOfa, JAIOT BO3MOXKHOCTH OOJBIIECH 4YacTH akBaTOpuu bapeHiieBa mops
OCTaBaTbCsl OTKPBITOM OT JbAa. Ha TepMOXalniHYIO CTPYKTYypy MOpS, 3a CYET
KOTOPOW NPOUCXOAAT OOJBIIMHCTBO (DPOHTAJIBHBIX 30H, OKA3bIBAIOT BIMSHUE JIBA

Imponcecca:

1. Ce30HHBIA TEPMOKIMH, KOTOPBIA (OPMHUPYETCS 3a CUET JIETHEro MpOrpeBa
MOPCKHUX BOJ M SIBJISICTCS BaKHEHMIIMM (hakTOpoM (OPMHUPOBAHUS AUHAMUKH
M3MEHYMBOCTU (PPOHTANIbHBIX 30H bapeHieBa mops;

2. OceHHe—3UMHSS KOHBEKIIMSA, KOTOpas BbIPABHHMBAET 3HAUEHUE TPAJAMCHTOB
M3MEHYMBOCTH TEMIIEPATYPhI IO BCEMY CJIOIO U, TAKUM OOpa3oM, HE Jaromiast

BO3MOXHOCTBh KA@4€CCTBCHHO OTCJICAUTH U3MCHYMBOCTD (prHTaJ'IBHI)IX 30H,

BaxHO OTMETHTH COCTABIISIIONIYIO aABEKUIMM Teruia Hopakanckum TedeHuewm,
KOTOPOE BIIMSECT Ha U3MEHYMBOCTH (hpoHTOB B bapennerom mope. OCOOCHHO CHIIBLHO
aJIBEKIIMOHHAsl  COCTABJAIOIIAS  3aMETHA B IOT0-3alaJHOM  4YaCcTH  MOPA.
PaguanmoHHpIli  mpOrpEB  TOJNIIM BOJ B TEIUIBIA CE30H TAaKXKE OKa3bIBAECT
3HAUMTENHLHOE BIIMSHHE Ha (opMHupoBaHue (POHTAIBHBIX 30H. B pesynprare ero

BIIMSIHUS BOJbI bapeHnieBa Mopst Mory nporpeBarbes 10 8°C [12].
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Pucynok 4. Cpeonemnozonemunsis memnepamypa 600wl 6 bapenyesom mope na

nosepxHocmu 8 1emnull (ciesa) u 3umnutl (cnpasa) nepuoowt [21]

Kak Mo0xHO BHIeTh W3 puc.4, U3MEHUYMBOCTh T'PAJIUEHTOB TEMIEPATYPHI B
TEUEHUM CE30HOB HE3HAUMMa, IIPU TOM YTO OCHOBOM (popMHpoBaHUS (PPOHTAIBLHBIX
30H SBISETCS OoJjbllas W3MEHYMBOCTH TpajueHTOB. B KkadecTBe mpumepa,
TeMIlepaTypa He peBbIIIAcT 3HaUeHU 5-6°C Ha ceBepe MOpS U B €0 IOro-3arajHoi
yact, 10 10°C BomHas Toiia mporpeBaeTcs B Oro-BOCTOYHOM vactu. Ha 3amane
bapeniieBa Mopsi Temneparypa HNOBEPXHOCTH HE MIpeBbIIaeT 3HaueHud 6°C, HO B
TOXE BPEMsI U1 HE TTOHUKAETCS 10 MUHYCOBBIX 3HAaU€HHUI — MakcuMmanbHO 10 3°C. u
OnHako MUHUMYMBI BCE K€ HAONIOJAeTCs OCOOCHHO B OTAQJICHHBIX CEBEPHBIX
palionax bapeHiieBa MOpsi, KOTOpbI€ TpaHUYAT C TeMiiepaTypoii 3amep3anus —1.8°C.

B Tedyenuu Bcero rojga Ha akBaTOPUU MOPS MOXKHO 3apUKCHpPOBATH JIHIIH
[TonsipHyto (ppOHTANIbLHYIO 30HY, TaK KaK OHa MMeEET KJIMMaTH4YecKuil xapakrtep. B
TOXKe BpeMs B bapeHIieBoM Mope MOXKHO 3adUKCHUpOBaTh (POHTAIBHYIO 30HY
BHYTPHUCE30HHOTO XapaKTepa, KOTOPYIO MOXHO 3a()UKCHUPOBATH 3a CUET M3MEHEHMM
rPaJUEHTOB TMpPU TassHUA NPUKPOMOYHOTO JIbJA.

B pesynbrare TEPMOKIMH,

XapaKTEePU3YIOMIMICS  TMOJOXKUTEIbHBIMA ~ 3HAYEHUSIMA  TEIUIOBOro  OajaHca,

IIO3BOJIACT C(I)OpMI/IpOBaTBCH (I)pOHTaJIBHBIM 30HaM MaJIOTO MaciTada OCpPCAHCHMUA.

Crnoxxnee Bcero 3adukcupoBaTh (ppoHTaNBHBIC 30HBI MO KapTam TIIM u rpagueHTam
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TEMIEPATypbl, KOTJa CJIOW CKauka HAXOAWTCA HAa TAaKOW TIIyOMHE, MPU KOTOPOM
IIOBEPXHOCTHOE NEPEMEIIMBAHUE HE BIIMAET HA COCTOSHUE TEPMOKIMHA. [[aHHBIN
poliecC MPOUCXOAUT B KOHIIE TEIUIOTO C€30Ha (aBryCT—CEHTAOPH).

3a cyeT MpoUEecCOB KOHBEKUMU U MOBEPXHOCTHOIO MPOTPEBA BOJ B JIETHHM
ce30H (popMupyeTcsa TeMIeparypa HUKEISKAIUX CI0EB, KOTOPhIE TAaKXKe BIMSIIOT Ha
dbopmupoBanue ¢GpoHTOB. BepxHsis rpanuiia TepmokiuHa gocturaetr 30 M, Kak u
TOJIIMHA KBa3HOJHOPOIHOIO CIIOS.

N3MeHunBOCTh TeMmmepaTypbl MO BEPTUKAIM HEOJHOPOJHA W 3aBUCHUT OT
MHOXEeCTBa (PaKTOPOB: TEIUIBIX AaTJIAHTUYECKUX BOJ, 3WMHETO OXJIAXKICHUS U
penbeda aua [12].

B roro-3anaaHoii yactu mops B paiione Havasa [lonsipHOil (hpOHTANILHOM 30HBI
3HAYUTEIBHOE BIUSHUE Ha ee (OpMHUpOBaHUE OKa3biBaeT Hoprkarnckoe TeueHue, Tak
KaK B 3TOM pailloHE TemIlepaTypa OCTaeTCs MOJIOKUTEIbHON 10 JHA U U3MEHSETCA
POBHO Y B MaJIbIX IIPE/IEIIAX.

CeBepo-BOCTOUHBIN palloH MOpS XapaKTEPU3YETCs] HATMYUEM OTPULIATEIBHBIX
TeMriepatyp B paiione riayoun 200 m. B Terbiii mepuos roga temriepatypa Ha 25 M
paBusietcss —1,5°C, mamee Ha ropm3ontax 50-100 M. 3HaueHHE TeMIEpaTyphI
ctaHoBUThCs BhIie HA —0,5°C. Takum obpazom Ha ropuszonte ot 50 10 100 meTpoB
HAOJIOMAEeTCsl XOJIOHBINA MPOMEXYTOUHbIN cloi. CTOUT OTMETUTh, YTO CHIIBHOE
BBIXOJIAXKMBAHUE M3-32 HENOCTaTKa TEIUIbIX BOJ HAOMIOAAaeTcsi B HEKOTOPBIX
KoTJIOBUHAX: HoBo3eMenbckuii xkeno0, [leHTpanpHas KOTIOBHUHA.

B  paiione [leHTpaJibHOW  BO3BBIIIEHHOCTH  OOpa3yeTcsi  XOJOIHBIN
MIPOMEKYTOUHBIA CJIOM, HE KOHTAKTHUPYIOIIMN C TEIUIBIMU BOJAMH ATIIAHTHKH, 3a
CYET MOHWKEHUS TeMIepaTyphl B JICTHHUM nepuoj Ha ropu3oHTax oT 50 1o 100 M g0
MUHHUMAaJIbHBIX 3HAYEHUH.

PacnonoxkeHnrve W rpaHula MOJOXKUTEIBHBIX M OTPULATENIBHBIX TEMIEPATypP
BOJ Ha ropu3zoHTax oT 10 go 25 M 3aBUCHUT OT MeCTa Ha aKBAaTOPUU MOPS H
HaxO0XJICHUS CJIOA CKauka. B Toyke BpeMsl clioil cKkauka pacrajgaercs, U TeEMIeparypa

MOHIDKAETCSI OJTMKE K OCCHHEMY TTEPUOTY.

18



B pesynbpraTe BCex NmepedyuCIEHHBIX SBJICHMM Ha akBaropuu bapenuesa mops
MOKHO 3a()MKCHUpPOBATh 3HAYUTENBHBIN TPATUCHTHl W3MEHYHMBOCTH TEeMIIEpaTyphl
HOBEPXHOCTH, 110 KOTOPBIM JAETEKTUPYETCS MOJI0KEHUE (PPOHTATIBHBIX 30H..

Bonoobmen ¢ 6mmkaitinmu akBaTopusimu, Takumu kak Kapckoe, Hopsexckoe
Mope, CeBepHblid JIeqoBUTHIMN W ATIAHTUYECKUH OKEaH, OMNPENeNsl 3HAYCHUE
XapaKTepUCTUKU COJIEHOCTh B bapeHneBom Mope Tak Kak OoJsiblio 00bEM
COJICHOCTHBIX BOJ] MPEBATUPOBaJ HaJl MPECHOBOAHBIM OaniancoM. OCHOBHOE BIHSHUE
Ha U3MEHYHMBOCTH COJIEHOCTH B bapeHIIeBOM MOpE OKa3bIBAOT ATIIAHTHYECKUE BOJIBI.
[To manubIM padoThl [31] pacXomHBIe COCTaBIAIONIME BOJOOOMEHA HAa CEBEPHOW U
CEBEPO-BOCTOYHOM IpaHmIEe COCTaBIAIOT 510 ThIic. KM*/roa. Uepes mpomus Kapckue
Bopota Bonoo6men B paitone 20 Toic. kM°/roa HanpasieH u3 bapennesa B Kapckoe
Mope uepe3 mnponuB Kapckue Bopora. Takum 00pa3om, Moj BIUSHUEM COJICHBIX
aTIAHTUYECKUX BOJ, BXOISIIMX C 3anaaa Haxonurces 70% akBaTOpHH HUCCIEAYEMOIO
Mopsi. B pe3ynbprare B HEHTPAJIBHOM YacTU MOpS COJIEHOCTh JOCTHraer 35%o, a Ha
MOBEPXHOCTH cocTaBisger Oosiee 34%o0. B mpenemax 32-34 %o (puc.5) coneHOCTH
WU3MEHSETCS Ha ocTaBluelics akBatopuu Mops. Y T'opna bemoro mops u pszaom ¢
MaTEpUKOM HaXOJATCA Haumboliee pacHpecCHEHHbIE BOJAbI, KOTOpPbIE B IEJIOM
dopMupyroTca 3a cueT MaTepukoBOro croka. CoJIEeHOCTb Ha JIaHHOM aKBaTOpHU

coctaBisgeT 31-33 %o [21].
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Pucynox 5. Cpeonemnozonemnsia conenocms 600wi 6 bapenyesom mope na

nosepxXHOCMU 8 TemHull (ciesa) u 3umnutl (cnpasa) nepuodwt [21]

@OpOHTAIIBHBIE 30HBI SIBIIAIOTCS PAMOHAMU CONPUKOCHOBEHHUS BOJ PA3JIUYHOIO
redesuca. B bapeHiieBom Mope CTpykTypa BOAHBIX Macc (GOpMUPYETCS B pe3yJibTare
B3aMMOJICHCTBUSl ApPKTUYECKUX W aTIAHTUYECKUX BOJA. YeTbIpe BOJHBIE MAacCCHI,
MPECTABIICHHbIC HA PUC.O, SIBISIOTCS KJIACCUUYECKOUN KiaccuUKaiued rugposioruu
bapenuesa mops.

ATmanTndueckasds BoJHagd Macca. PacmojlaraeTcd B IOro—3amajHod  H
LEHTPaJbHOM 4yacTu Mops. JlaHHasg BOJHAs macca — camas yCTOMYMBAs B TEUCHHUE
BCETr0 r'oJla, TaK KaK COXPaHSIET CBOU XaPaKTEPUCTUKH (MOBBIIICHHAS TeMIlepaTypa u
COJICHOCTh). [IOBEpXHOCTHBINM CIION XapakTepu3yeTcss COJCHOCThIO 34.5-35.0%0 m
temneparypamu 3—5°C 3umoit, 8—-10°C nerom. Humxuue ropuzoHtsl n0 200 M
XapaKkTepu3yrTcsi MoHmwkKeHHoN Temmeparypoi (mo 3°C). Bocrounee Kombckoro
paspe3a TeMmieparypa y JaHHOM BOJHOW Macchl TmoHWxkaerca a0 1-3°C B
noBepxHOCTHOM ciioe U 10 1°C Ha ropuzonte 200 M. CTOUT OTMETUTH, YTO JAHHYIO
BOJIHYIO MacCy JIOCTaTOYHO CJOKHO OTHACIUTHh OT OapeHIIEBOMOPCKUX BOJ, BBUIY
TOTO, YTO IO XapaKTePUCTUKAM HAa OTJIMYAETCS HE3HauuTeabHOo. Hebombias 4acth
aTJIAHTUYECKHUX BOJI TAK)KE MOCTYIAET uepe3 ceBep bapeniieBa Mmopsi.

ApkTudeckasi BogHas macca. Pacnonaraercs B paitone 3emun @panna Mocuda
u  [nunbeprena. @Dopmupyercss 3a  CYET  aKTUBHOM  KOHBEKIMH  C
OapeHIIeBOMOPCKMMHU  BojilaMHu. M3-3a 3TOro BOJHAsT Macca HMEET CXOXKHE
XapaKTepUCTUKU ¢ OapeHIeBOMOPCKOM BojgHOW Maccoil. CoJeHOCTh B TEIUIbIN
nepuoz roja coctaisieT 10 34%o, a 3uMoit 10 34,5%o. TeMneparypa Ha TOBEPXHOCTH
B JieTHUU Tmiepuoa He npeBwimaer 1°C, panee ¢ TIyOMHONW TOHUXKAETCS [0
MUHHUMAJIbHBIX 3HAYEHUH.

[Tpubpexxnas BogHas macca. Pacnionaraercst B paiione matepuka oT Koibckoro
n-ea a0 o. Hosoit 3emnu. Boxabl XapakTepu3yroTcs pPacIpeCHEHHOCTHIO,

Ha6HIOI(aIOTC$[ HHU3KHUC 3HA4YCHHUA  COJICHOCTH. AMHJ’II/ITy,Ha rogoBoro xojga
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TEMIIepaTypbl 3HA4YMTENbHA. Pa3nenseT MHOXKECTBO MallbIX BOJHHBIX Macc
(HOBO3EMENbCKasA, OCIIOMOpPCKast, IEYOPCKast U . )

bapenneBoMpckass BogHas wmacca. DUKCUPYETCS B CEBEPO-BOCTOYHOM U
CEeBpHBIX paiioHax bapenueBa Mops. Boael TaHHOM BOAHOM MAacChl SIBJISIIOTCS
TpaHC(OPMHUPOBAHHBIMU aTJIAHTUYECKUMH 3a CYET CIUSHUA C AaTJIAHTUYECKUMHU
BOJaMH. B pe3ynbpTare [aHHOTO NEpPEMENINBAHUSA M OCEHHE-3UMHEH KOHBEKIUU
3HAYEHHUsS] COJICHOCTU TIOCTOSIHHBI B TEUYEHHH JIOOBIX CE30HOB U KOJIEONIOTCA
HE3HAYUTENBHO: OT 34,5%0 B ieTHUi niepuoA A0 34,7%o B 3MUMHUIA NEPUOJI. 3HAYCHUS
TEMIIepaTypbl BOJHOM MacChl B PE3yJbTaT€ KOHBEKUMU M BBIPABHUBAHUS IIO
BEPTUKAJIN MPUONIKAIOTCS K OTMETKE TEMIEpaTypbl 3aMep3aHHsl ONMKE K KOHILY
TEIJIOro mnepuoja roaa. B cepenune TEmioro ce3oHa OTMEYAEeTCsl YCTOMYMBBIA CIIOM

ckauka Ha ropu3oHTax oT 30 10 50 m.
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Pucynox 6. Ilonoscenue 600ubix macc 3umoti (crieea) u nemom (cnpasa) Ha
akeamopuu bapenyesa mops: 1 — amiawmuueckas, 2 — apkmuyeckas, 3 —

npubpesicHvle, 4 — bapenyesomopckas. 3aumcmeosan u3 pabomot [12]

Kapcxoe mope
B Kapckom wmope [32] HambOonee H3yYCHHBIMH SIBISIOTCS TOCTOSHHBIC

MOBEPXHOCTHBIE T€UEHHUs, CPOPMUPOBAHHBIE B OCHOBHOM PEYHBIM CTOKOM, a TaK¥Ke
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B01000MEHHOM MpHUJIETAIONUME OacceiiHaMu, B 0cOOeHHOCTH ¢ bapeHiieBbiM MopeM.
[Tox BO3melcTBHEM PEYHOTO CTOKA U MPHUTOKA BOJ U3 APYTHX Mopei (opmupyercs
KPYTOBOPOT IIO YaCOBOM CTpEJIKE B IOro—3amajaHoil yacTu mops (puc.7). YacTeio
TOoro KpyroBoporta sBiserca CrokoBas (poHTanmbHas 30HA, CHOPMHUPOBAHHAS

CHJIBHBIMHU CTOKOBBIMHU TCUCHUSAMH.

Pucynok 7. Cxema nosepxnocmuuvix meuenuii bapenyesa mops [12]

OxHbIiT  KpyroBopoT oOpasyercst 3amanHoil BeTBblo O0b—EHHCelickoro
TEYEHUs: M TPUTOKOM OAPEHIIEBOMOPCKUX BOJ, MOCTYHAlOIIMX B MOpE 4epes

nposinBel Kapckue Boporta u FOropckuii Ilap.
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O0b—EHucetickoe TedeHWe Npu ABUKEHUM HA CEBEp pa3ACIACTCS Ha TPH
BETBH. 3arajHas JTOCTUIAaeT CEBEpPO—BOCTOYHOro nodepexps o. HoBoil 3emun Tam
JIEIIUTCS Ha JIBE BETBU: CEBEPO—BOCTOUYHYIO U 10kHYI0 (HoBO3emenbckoe Teuenue). B
paiione Kapckux Bopor or HoBo3eMenbCKOoro teueHus otaensaerca teueHue JIntke,
yxondiee B bapeHneBo Mope, a OCHOBHOM IMOTOK IOBOPAaYMBAET HAa BOCTOK W,
CIIMBasICh C TeYeHHeM H3 bapeHiieBa Mops, HampaBisieTcss K mobepexnro Smarna.
3neck Gpopmupyetcs SIManbckoe TeueHHe, UAyIIee Ha CeBEp /10 BCTPEUU C 3aragHON
BeTBbl0 OO0Bb—EHHCelickoro TedeHus, 3aMblkag TE€M CaMbiM  KpPYroBOPOT
MOBEPXHOCTHBIX BOJI B FOr0—3amafHON 4acTH MOpsI.

Cesepnas ctpyst O6b—EHHCeCKIX BOJI HAITPaBIsETCs] HA CEBEPO—BOCTOK K O—
Bam CeBepHas 3emiid, a BOCTOYHAs — BAOJIb TalMBIpCKOTO Oepera K IIp.
Bunpkunkoro. ¥ o. Pycckuil 4acTh 3TOro T€4e€HUsI TOBOPAYMBAET HA CEBEP, CIEAYET
BJ10J1b OeperoB CeBepHOM 3eMild, a 3aTeM, HECKOJIBKO OTKJIOHSISICh K CeBepo—3arany,
3aMBIKAa€T CEBEPO—BOCTOYHBIN KPYTOBOPOT.

B 3aBucumocTH OT aTMOC(EpHBIX LUPKYJIALMA o00las cucremMa TeYeHU
Kapckoro Mopsi MOKET UCTIBITHIBATH U3BMEHEHHUS: KPYTOBOPOTHI MOTYT COKPAIIAThCs
WJIU PaCIIUPSTCS, a 0apEHIIEBOMOPCKHUE BObI MOTYT MEHSITh HaIllPaBJICHUE IBUKEHUS
U CTAaHOBUTCS AHTUUUKIOHHYECKUM. CpeaHue CKOPOCTH IOCTOSHHBIX TEUYECHUU
KoJeomoTest oT 5 mo 15 cm/c, omHako NpHU BO3JEHCTBUM BETPOBBIX TEUCHUU
MOCTOSIHHBIE YBEJIMYUBAIOT CKOPOCTh 10 70-90 cm/c.

B Kapckom mope Ha dopmupoBanue ce30HHOM CTOKOBOW (hpOHTAIBLHON 30HBI
OCHOBHOE BJIMSTHHE OKa3bIBAET TEIUIBIA MOTOK PEUHBIX BOJ CMOMPCKUX pek EHuces u
O06u. B pesynbraTte Bo3aenicTBUS (POHTATBLHOM 30HBI B JIETHUI NEPHUO] TeMIlepaTypa
MOBEPXHOCTU MOKeT mporpeBatbest 10 10°C. Ha obmue konebanusi TemmepaTryphbl

BOJIbI B KapckoM Mope BIIHsAET HECKOJIBKO OCHOBHBIX (hakTopoB [21]:

1. Pacnpenenenue JbI0B HA aKBATOPUH MODSI;
2. BenuunHa pedyHOro CTOKa KPYyMHbIX cuOupckux pek Enuces u O0wu;

3. Ilputoka TembIX rIyOMHHBIX aTIAHTUYECKUX U OAPEHIIEBOMOPCKUX BOJ;
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dopmupoBanue (HPOHTAIBHBIX 30H HAa aKBAaTOPUU MOPEH BCEIEN0 3aBUCUT OT

rpaJiMEHTOB TeMIepaTyp, U3MEHEHUE caMOil TeMreparypsl Ha akBatopuu Kapckoro

MOpsl He3HauuTeNNbHO (puc.8). Hampumep, B IeHTpaIbHON YacTH B JIETHUM TEPHOJ

temriepatypa cocrasisier 4-3°C. B 1oxHo#l yactu Kapckoro Mopst B paiioHE CTOKa
o .

peunbix Boa 10—12°C. B 3amajgHo# yacTH o1 BIMSIHUEM TEIUIBIX OapeHIIEBOMOPCKHUX

BOJI TemIlepaTypa IMoBepxHOCTH jaocturaer 8°C. MuHUMaJbHBIC TEMIIEPATYPHI

HaOJTFOIA0TCS B CeBEPHBIX paitonax — 1o —1,5°C.
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Pucynox 8. Cpeonemmnoconemusis memnepamypa 600wt 6 Kapckom mope Ha

nosepxHoCcmu 8 1emHull (ciesa) u 3umnutl (cnpasa) nepuoowt [21]

CrokoBast  (poHTanbHass  30Ha, HMEIOIIAsl  CE30HHBIM  Xapakrep,
IPOCIIEKUBAETCSA TOJBKO B JIETHUHM nepuol. Ha akBaTopuu MOpSt MOXKHO OTCJIEIUTH
JIPYTYIO0 CE30HHYIO (PPOHTAIBbHYIO 30HY, (POPMHUPYIOLIYIOCS 3a CUET TasHUS JIbJOB.
bmuxe k oceHu (pOHTANbHBIE 30HBI CIIOkKHEE 3a(UKCUPOBATH BBHUAY OBICTPOrO
BBIXOJIQ)KUBAHUS U BBIPABHUBAHUS TEMIIEPATYPbl HOBEPXHOCTH BO/I.

BeprtukanbHoe U3MEHEHHE TeMIIEPATyphl HEOJHOPOIHO U 3aBUCHUT OT pelibeda
JTHA Y TEIUIbIX MPUAOHHBIX TEUEHUM, U 3UMHEr0 oxJyaxkaeHus. [Iporpes B ceBepHOU U
BOCTOYHBIX yacTsix Kapckoro mops pacnpoctpansiercs Ha riryouny a0 10—15 metpos,

B FOJKHBIX YaCTAX MOPA — 10 70 M.
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Ha BenmumHbI M pacmpeneneHne cojieHOCTH B Kapckom Mope BIHSIOT Takue
dbakTopel Kak: CBOOOJHOE COOOIEHHE C OKEaHOM, OOJIBIION MaTEPHUKOBBIA CTOK,
00pa3oBaHUE U TasTHUE JIbJA.

ConeHOoCTh €ro MOBEPXHOCTHBIX BOJ (pUC.9) MeHbIE cpeaHel COIECHOCTH
OK€aHa M MeHseTcs B mpenesiax oT 3—5%o B 10KHOM 4acTu Mops 10 33-34%o Ha
ceBepe. KpoMe Toro, oHa MCHBITHIBAET CE30HHBIE KoJjieOaHusl. B XomomHoe Bpems
roja, Korja pPEYHOM CTOK Majl W TMPOUCXOAUT WHTEHCHUBHOE JIeI000pa3oBaHMUeE,
COJICHOCTh XapaKTepU3yeTCs IMOBBIINICHHBIMU 3HauYeHUSAMH. VIckirodas ycCThbeBbIE
00J1aCTH, COJICHOCTh Ha TIOBEPXHOCTH paBHA 25-30%o W yBemWYMBaeTCsS B OOIIEM C

fora Ha cesep [21].

Pucynox 9. Cpeonemnozonemuss conenocms 600vl 6 Kapckom mope Ha

nOBEpXHOCMU 8 IemHUll (cresa) u 3umuull (cnpasa) nepuoowt [21]

Bonnble maccet Kapckoro mopst (puc.10) dbopMupyrorcss moa BIUSHUEM
pPEYHOr0 CTOKa BENMKUX cuOupckux pek OOu u EHuces B 10KHOW dacTh MOps, H
aJBEKIIMU apKTHYECKUX M aTJaHTHYECKUX BOJ B CEBEPHOW M BOCTOYHOM YACTIX
Mopsi. CTOMT OTMETHTh, UYTO PACIPOCTPAHCHHWE BOAHBIX Macc, (opmMupoBaHHe
KOTOPBIX O0YCIaBIUBACTCS PEYHBIM CTOKOM CHJIBHO 3aBHCHT OT TOCIIOJCTBYIOIIUX
BETPOB.
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Pucynok 10. Ilonoscenue 600HbIx Macc 3umotl (crnesa) u jemom (Ccnpasa) Ha
axeamopuu Kapckoco mopsa. 1 — 6apenyesomopckasn, 2 — nosepxHocmmuas
apkmuyeckas, 3 — No8epXHOCMHAs Kapckas, 4 —peuHvie 800bl. 3auUMcmeosan u3

pabom; a — 3uMHuUll nepuood, 6 — remuutl nepuood [35]

HOBerHOCTHaSI APKTHUYCCKAaA BOAHAA MacCCa — HAXOAUTCA B IIOBCPXHOCTHOM
CJIOC MOpPA W XAPAKTCPU3IYCTCA 3HAYUTCIBbHBIMU CC30HHBIMU KOJICOaHUSIMHU
TEMIICPATYPbI U COJICHOCTH. B 3umnee BpEMs 3TU BOAbI IMMOABCPrarOTCA OXJIAXKICHUIO
Hn OCOJIOHCHHIO BCJICACTBHUEC JIeI[006p330BaHI/I$I, d pa3BUBaOIICECA IIpU 3TOM

KOHBCKTHBHOC INEPEMCUINBAHUC CHOCO6CTBy€T OCOJIOHCHHUIO BOA U YBCIMYCHHUIO HX
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olHOpoaHOCTH. Temmeparypa naHHOM BogHOM Maccel coctaBiuser —1,5°C, a
cojieHoCcTh paBHa 33, 5%o. B Tex ciyuwasx, korja JIeAssHOM TMOKPOB BCIEICTBHE
JTUHAMUYECKUX MPUYUH BBIHOCHUTCS, JIEI000pa30BaHHE U OCOJOHEHHE BOJl MOMKET
MIPOUCXOIUTh MHOTOKpaTHO. B pe3ynbrare 3TUX MPOIEeccOB MOTYT 0Opa30BHIBATHCS
BOJIbl 3HAYUTEIBHO OO0JIEE COJICHbIE U XOJOIHBIE, T.€. 00Jiee MIIOTHBIE, YeEM CMEKHbBIC
C HUMH BO/Ibl, HOKPBITHIE JIbJIOM.

BapennieBoMopckas BojHasi Macca — BOJbI aTJIAHTUYECKOTO MPOUCXOXKACHUS,
OTJIMYAOIINECS BBICOKOM CONCHOCTBIO (35,3%0) u OONBIION OJHOPOIHOCTHIO
temnepatypsl (10°C) mo Beptukanu, nocrynatotr B Kapckoe Mope ceBepHee Mbica
Kemanus wu uyepe3 IOxupie HoBozemenbckme mnponuBbl. BongHas wmacca
XapaKTEepU3yeTCsl CPAaBHUTEIBHO BBICOKOM COJIEHOCTHIO KaK B JIETHHUM, TaK U B
3UMHHU CE30H.

ATnanThueckue BoAbl mocTynatoT B Kapckoe Mope u3 ApPKTHYECKOTO
OacceitHa Mo TIyOOKOBOAHBIM >keino0am CBaATtod AHHBI U BopoHuHa. DTH BOJBI
BHOCSATCSL B Apktuueckuil Oacceitn 3amagHo—lIInunOepreHCKUM TEUEHHEM, 4Yepe3
nponuB Mexay lnundeprenom u ['pennangueii. BeneacTBue BBICOKONW COJIGHOCTH
Oojiee  IUIOTHBIE  ATJAHTUYECKHUE BOJBl  IOCTENEHHO  TMOTPYXKAKOTCS MO
MOBEPXHOCTHBIE APKTUUYECKHUE U PACTIPOCTPAHSIIOTCS Ha BOCTOK BJIOJIb MAaTEPUKOBOTO
ckJioHa EBpasuu.

Peunble BOJBI OKa3bIBalOT OOJIBIIOE BIMSHUE Ha pexxuM Kapckoro mops.
Peunoii ctok B cBOtO ouepenp hopmupyer CTOKOBYIO GpOHTANBHYIO 30HY. BiusHue
PEUYHOT0 CTOKa OCOOCHHO OTYETIMBO MPOSIBISETCS B BECEHHE—JIETHUM MEPHUO/, Tak
KaK MoJi BO3JIEMCTBMEM BBIHOCA BOJI M HUX TEIUIa OBICTPO OYHUIIAIOTCS MPUYCTHEBBIC

palioHBI MOPSI, YTO CIIOCOOCTBYET PAMAIIMOHHOMY MPOTPEBY BOJI.

28



1.3. DpoHTAJBLHBbIE 30HBI

[Tonoxxenue QpoHTATBPHBIX 30H B bapeHiieBoM MoOpe HE CTalMOHApHO H

3aBUCHUT OT KIIMMAaTHU4YCCKHX yCHOBI/Iﬁ U aABCKIHWH TCILJIa TCUCHUAMMU.
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Pucynox 11 — Cxema ocHosubix meuenuul u ppoumanvhvix 301 bapenyesa
mops. Pumckumu yugppamu ob6o3nauwenvt hponmanvrwie 30uvl. I — Meoseocunckas, 11
— 3anaonoeo ocenoda, Il — Ilenmpanvuotl eo3zsviwennocmu, IV — Ilenmpanvroco
arcenoba;, V — Bocmounou uwacmu mops, VI — I[lpukpomouas (Apxmuueckas) u
enyounnvte, VII — Ilpubpesicnas. Apabckumu yugpamu obo3Havenvt meuenus: 1 —
Hopoxanckoe; 2 — Meodsescuncrkoe;, 3— Bocmouno—Illlnuybepeenckoe; 4 —
Mypmanckoe; 5 — Ilenmpanvnoe;, 6 — Hoeozemenvckoe;, 7 — Inyounnoe; 8 —
Koneyeso—Ileuepcroe; 9 — Kanunckoe; 10 — Jlumxe; 11 — Mypmarncrkoe npubpesicroe.

3aumcmeosan uz pabomuot [11]
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[To ¢opMupOBaHWIO MOXHO BBIICTUTH TPU OCHOBHBIE (DPOHTATHHBIC 30HBI:
[Mpukpomounyro, [lomsapayro wu  Ilpubpexnyro  (Puc.11). IIpukpomounas
dbponTanbHas 30Ha (puc.10) pasgenser Terble 0OaApEHIICBOMOPCKHUE, aTIaHTHUYECKHE
U XOJIOJHBIE apKTUYECKHUE BOJIHbIE Macchl. DpoHTaNIbHAS 30HA SIBJISIETCS CE30HHOU U
MPOCIIEKUBAETCS JIUIb B TEIUIbIN MEPUOJ TOJla C UIOHS MO OKTIOph. DopMupoBaHUs
JTAHHOM (DPOHTAIBHON 30HBI MPOUCXOMUT 3a CYET TasHUS JbJOoB Apktuku [12].
['maBHOM OCOOEHHOCTBIO JITaHHOM ()POHTAJBHON 30HBI SIBISIETCS TO, YTO OH
OTMEYaeTcsl JHUIlb Ha moBepxHocTH Mops [13]. [lomokeHHe W XapaKTEPUCTUKH
(GpOHTATLHON 30HBI 3aBUCAT OT KIMMAaTUYECKOH OOCTaHOBKH, HANpUMEpP, OT
TeMrepaTypbl atMocdepbl U T.I. XapakKTepu3yeTcs NepenajaMu TEeMIepaTypbl OT
1,5-3,0°C, comenoctu — 0,30-0,35 % [12].

[Tonsipuas ppoHTanbHast 30Ha, UMEIOIIAs KIUMAaTUUECKUN XapakTep, SBIACTCS
camMoil mpoTsKEHHOUN U 00benunsieT B cede 1-V dpoHTanbHbie 30HbI. OHA MepecekaeT
BCE MOpE C 3amajja Ha BOCTOK B paiioHe 73—76° c.mi. J[aHHas 30Ha pa3neiser
aTJIAHTUYECKYIO0 M 0apEHIICBOMOPCKYIO BOJIHBIC Macchl [12]. M3—3a BIMSHUSA TEIJIOr0o
Hopaxkarickoro tedenus: ppoHTalbHAs 30Ha B paiioHe 73—74°cC.II. BhIpaKeHa OYCHBb
XOpOIIO, OJHAKO Jajiee, C PacCHpOCTPAHEHUEM TEIUIbIX AaTJIAHTHYECKUX BOJ B
BOCTOYHYIO YaCTh MOps €€ MOJIOKEHUE TOopa3/io CI0KHEE BbIICNATh. BBUY BIUSHUS
BETPOBBIX TEUEHUN HaA (PPOHT, €ro IMOJOKEHHWE MOXKET CMENaThCs B JIFOOOM
HanpaBJICHUW BCEro 3a Heckonbko jaHer [14]. T'nmaBHOW  0COOCHHOCTBIO
(GpOHTANBEHOTO pa3jiesia SBJISETCS TO, YTO OH IMPOCIEKUBACTCS HE TOJIBKO Ha
MOBEPXHOCTU MOPS, HO U 110 Oosbiux riayouH. [llupuna GpoHTaIBEHON 30HBI MOXKET
U3MEHATHCS OT 5 10 20 MuUib, a CpeIHHE TPAJAUCHTHI TEMIIEPATypbl U COJICHOCTH
coctapisttot 0,1-1,0°C u 0,02-0,10% Ha 1 mopckyro mMuitro [15].

B mnpubGpexnoit wactu bapenneBa mops (puc.l1) oOpasyercs mpudpexHas
dbpoHTanbHAs 30HA, pa3fensioNnias MPUOPESKHYI0 U OapPEHIICBOMOPCKYIO BOJHYIO
maccy [12]. TaHHbIH (GPOHT TSHKENO BBIACIUTH BBHIY CIOYKHOW CHCTEMBI TCUCHHIHA,
HEPaBHOMEPHOI'O0 MAaTEPUKOBOTO CTOKA, KOTOPBIA B CBOIO OU€pEAb CUIILHO BIUSET HA

COJICHOCTHBIE (pOHTHI. ['pamueHTsl TeMneparyp AaHHON (POHTATBHON 30HBI OYEHb
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He3HaunTenbHble. OJTHAKO B IaHHOW palboTe BBUAY CIOKHOCTU €€ HACHTU(UKALNUN
OHA HE PacCMaTPUBAECTCHL.

B Kapckom Mope BBIIENSIOT MHOKECTBO JOKAJIBHBIX (PPOHTAIBHBIX 30H, Kak
IPaBHUJIO, UMEIOIINX CE30HHBIN Xapaktep. M3 mJaHHOro MHOT000pa3usi BBIAEISIOTCS
JIBE OCHOBHBIE ()POHTAIBHBIE 30HBI, KOTOPbIE€ MHTEPECHBI AJISI M3YyUEHUS C TOUKU

3pCHUA I'CHE3HUCA.
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Pucynox 12. Tunwvt pacnpedenenus peunozco cmoxa 6 Kapckom mope: 1 —

3anaowuslil mun, 2 — yeumpanvusili mun, 3 — 6ocmounsiil mun. Pucynox 3aumcmeosan

uz [23]

CrokoBast (poHTalbHAasg 30Ha MOXET (UKCUPYETCS B IIOJIE TEMIIepaTypbl
(rpaHuUa MEXy TEIJIBIMU PEYHBIMA BOAAMH U XOJOJHBIMU MOPCKHMH BOJAaMH) U B
nosie cojeHoctn [22]. Kak yXe OTMeYanoch, CYIIECTBYET TPU OCHOBHBIX
pacrpeeNeHns peyHoro cTtoka [23]: 3amagHblii (OTKIOHSSCH K CEBEepo—3araiy).
HEHTpaJIbHBIN (MO OOMbIIeNd YacTh MOps) M BOCTOUHBIM (IIPOABUTAETCS B CTOPOHY
Mops JlanTeBbix). [IpoxoxkaeHue pedHbIX BOJ Ha 3amnaj K HoBoi 3emie mpuBoauT K

N300 BO/J IOF0—3aHaI[HOﬁ qaCTu KapCKOFO MOps OT IIPHUTOKA XOJIOOHBIX BOI C
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ceBepa, U4TO MPHU B3aUMOJICHCTBUU C IPUTOKOM JICTHUX OapEHIICBOMOPCKHX BOJ Yepes
1o’)kHble HoBozemenbckue nponusbl (Kapckue Bopora m FOropcekuii Illap) cozmaer
YCIOBUS JJII MHTEHCUBHOTO TMporpeBa Boj B 3Tom parone [35]. CrokoBas
dbpoHTambHAas 30Ha OOBIYHO MApPKUPYETCS JIUIIL IO COJICHOCHBIM TpagueHTaM
[19,22,24] unu pacnpoctpaneHuio xjaopoduiia «a» [25], ognako B padotax [19,23]
CrokoBbie (GPOHTHI PUKCUPYETCS] C MOMOIIbIO MPSIMBIX HU3MEPEHUN TeMIepaTyphl
nmoBepxHOCTH Boa [26]. OmHako 0O0OOIIEHHBIX CBEACHUH 00 W3MEHYHUBOCTHU
MOJIOKEHUN M KOJUYECTBEHHBIX XapaKTepUCTHUKax (poHTOB U B 1esioM CTOKOBOMA
(GpOHTATBLHOM 30HBI B COBPEMEHHBIX KIIMMATUYECKUX YCIOBUSAX HET.

[Ipukpomounas ¢poHTanbHas 30Ha B KapckoM Mope sIBIsSieTCSl 4acThIO 30HHI,
npocnexuBaronierics B bapenneBom mope. COOTBETCTBEHHO, (pOHTalIbHAs 30HA
TaKK€ UMEET CE30HHBIN XapaKTep U MPOCIICKUBACTCS TOJILKO B TEIUIBINA MEPUO]T TOJIA.
®poHT hopmupyeTcs BOJIMU3M apKTUUECKOTO JibJa Ha mepudepru XOJOIHBIX BOJ 3a
cuer ero tasHus [11]. CBoii Bkiag B oOpa3oBaHHE JaHHOW (HPOHTAILHOW 30HBI
BHOCUT TeueHue [lepcess m Teuenue CBaroit Aunbl [27]. O manHOW (QpoOHTAIBHOM
30HC HMEIOTCS JIMIIb OTPBIBOYHBIC cBefAcHHMs [28], He marone MOJHYIO H

CUCTCMATUUYCCKYIO KapTHUHY €TI0 UBMCHYHUBOCTHU.
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I'nasa II. MaTepuajbl 1 MeTOABbI

2. 1. UcxoaHble JaHHBIE 1JIS1 U3Y4YeHUS (PPOHTAIBbHON TUHAMUKHA

Jlnst aHanmm3a W3MEHYMBOCTH (POHTOB W (POHTAIBHBIX 30H B KAa4eCTBE
UCXOJIHBIX JAaHHBIX HCIIOJIb30Bajlach TeMIlepaTypa IMoBepxHocTH bapeHueBa wu
Kapckoro mopeit u3 peananmmza GHRSST OSTIA Sea Surface Temperature and Sea
Ice Analysis.

GHRSST — 310 OTKpBITas MeXAyHApO/IHAsA Hay4dHasi OpraHu3allus, KoTopas
3aHUMAETCs MPUMEHEHHEM  CIIyTHUKOB [  IUIAHETAPHOTO  MOHUTOPHUHTA
TEMIEPaTypbl  MOpPCKOM  moBepXHOCTU. (OCHOBHasi  AEATEIbHOCTh  JAHHOMU
OpraHu3alliy 3aKJI0YaeTcsi B cOOpe JaHHBIX B PETHOHAJbHBIE IIEHTPhI, 00paboTKe,
XpaHEeHUH UM Uux peaHanu3 (0ObeIUHEHUU (PAKTUUECKUX U  CIYTHUKOBBIX
HaOmonenuit) [8]. JlaHHbIe OOBCIUHSIOT MPSIMbBIC M CIYTHHUKOBBIC W3MEPCHUS B
okeane, Gopmupys Oonbllyr0 0a3y JaHHBIX peaHanuza. Mojenb Y4YUThIBaeT
MeTaJlaHHbIe, JIEIOBYI0O OOCTAHOBKY HAa aKBAaTOPUM MOPEH W Pa3IM4YHbIE OIMIMUOKHU B
pacuerax.

OcnoBy peananuza GHRSST OSTIA Sea Surface Temperature and Sea Ice
Analysis cocTaBisOT npsiMble SKCIIEPUMEHTAIIBHBIC JTAHHBIC, MOJyUYCHHBIC C CHCTEM,
nperdyrommux OyWKOBBIX CTaHIIUM, CTAIlMOHAPHBIX MIATPOPM U THUAPOJOTHUECKUX
CYZIOB, KOTOpbIE 3aT€M aCCUMUIUPYIOT MOJIENBIO.

JlaHHbIE CKaYMBAINCH C cauTa http://apdrc.soest.hawaii.edu/

3a mepuoJ ¢ utoHs 1no oktsiops 2007 u 2011 roga ¢ paspemenuem 0,054° o mmpoTe
U JOJIrOT€ CO CPEOHECYTOYHOM  JUCKpPETHOCThIO. [Ipumep  mepBUYHBIX
HeoOpaboTtanHbix JaHHbIX 3a 01.07.2007 npencraBieH Ha pucynke 13. Paiion
CKayMBaHMUS JaHHBIX PACHpPOCTPAHSIICS OT 3amagHoW TpaHUIBl bapeHieBa a0
BOCTOYHOM rpanuiibl Kapckoro mops (¢ 16° B.x go 105° B.a. 1 69°c.11. no 81° c.im).
Jlanee npoW3BOAMUIOCH OCPEIHEHUE [aHHBIX TEMIEpaTyphl MOBEPXHOCTH
bapennieBa u Kapckoro mopedt mo wmecsiiaM (MIOHb, HIOJb, aBLYCT, CEHTSIOPb,

OKTAOph) M nekagaM (kKaxaple 10 gHEH B KaXXJOM MeECAlle TEIUIOro Ce30Ha).
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OcpenHeHre JaHHBIX  KOJMYECTBEHHBIX  XapaKTEPUCTUK  MPOU3BOAWIOCH B
nporpamme MS Excel ¢ momomsio ctannapTHbIX GyHKIUI OCpeHESHUSI.

OOt 00beM MEePBUYHBIX JAHHBIX, 3arPyKCHHBIX B mporpammy MS Excel
u1st 00paboTku, cocTaBmi 448 (MO). 3a Kaxablid MECSIl U ICKaTy pacueTHasi CETKa C
nanabpiMu coctaBuia 1800:400 3nauenuit TIIM. O0beM OJHOM OCpEeTHEHHON KapThl
TIIM B cpeanem coctaBui 15 (M6). OOuwmit o0beM Beex ocpeaHeHHbIx kKapT TIIM 3a
2007 u 2011 roga coctaBmi 430 (MO).

Sea Surface Temperature (degc)

18 -1.0 -06 0.2 02 0.6 10 1.4 16 22 26 30 34 38 X3 58 7.0 82

Latitude

o
3

20°E HE 40°E SUE SrE 70

Longitude

Pucynok 13. Kapma TIIO Bbapenyesa u Kapckozo mopeii 01.06.2017 2o0a.

Cymounoe ocpeonenue
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2.2. Meroauka 00padoOTKN MCXOIHBIX JAHHBIX

[To meToamke, mpeACTaBICHHON B [16], BRIOTHSIICS pacdeT CPeIHEMECSIHBIX
U CPEIHEJCKAJHBIX TPAJAUCHTOB TEMIEpPATyphl I Kaxaoi Touku mons (i;)) 1o
dopmynam (1-5), ucnonb3ys OCpelNHEHHBIC 3HAYCHUSI TEMIIEPATYPhl MOBEPXHOCTH

MODHL. Bo BpeMs BBIUMUCJICHUN TOYKU HMEIIH HHACKCAINIO, IMPCACTABJICHHYIO Ha

pucyHke 14.
i+ 1,
.
ij—1 1;1 ij+ 1
. .
1-1
.

Pucynok 14. Cxema y3J7I0B CETKH C pacCUMThIBAEMbIMU HHIeKkcaMH (i;]).

[laru pacueTHoii ceTku nmo napamienu (AS,, kM) u o mepuauany (AS,, km)

paccuuThIBAIUCH 110 popmynam (1-2).

1)

AS, =1,852x|A,,, — 4| cos%

AS, =1,852x|p.., — | (2)

rue A— monrora;

@ — IHpOTa,;
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oD

oD
3oHanbHas (—) W MepUIAHOHAIbHAs (— ) COCTaBJISIONIUE TPaJUCHTA B
X

OTIPENICTICHHOM TOYKE BBIYMCIISUTACH IO opmyiam (3—4).

oD _ Di,j+1 - Di,j—l (3)
OX 2% AS,
oD _ Di+1,j - Di—l,j (4)
oy 2xAS,

, °C/KM) pacCcuuThIBAJICS IO

Monynp TOpU30HTAIBHOTO T'PaJIUEHTA (|GradD

2 2 (5)
(GradD| = \/(@j +(@j
OX oy

rae D — 3nauenue napametpa (TIIM) B y35ax perysisipHO CETKH;

dbopmyie (5).

B kadecTtBe mpumepa pe3ysibTaTOB pacuera Ha pUC. |5 mpencraBiieHbI
OCpEITHEHHbIE KapThl TEMIIEpaTyphbl MOBEPXHOCTH U IpaJueHTOB bapeHiueBa mMops 3a

asryct 2011 rona.

% ‘WLL
wy/, ‘Lpeis

Pucynox 15. Kapmer cpednemecaunou memnepamypsl nogepxHocmu (a) u
CPeOHeMeCAUH020 2paduenma memnepamypsl nogsepxHocmu (6) bapenyesa mops 6

aseycme 2011 2o0a
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N3 puc.15 MoXHO BUACTH, YTO MakcUMabHbie 3HaueHus TIIM HabmomaroTcs
B LICHTPAJILHOM U MIpHOpexxHOM paiione bapennieBa Mopst u coctapmsitor Oosee 10°C.
Munumanbabie 3HaueHus1 TIIM Habmrogar0TCs B CEBEPHOM YacTh Mops, B paiioHe 78-
80° c.m. MakcumanibHble 3HaueHus rpaaueHToB B aBrycre 2011 rona B bapennesom
Mope HaOmojatoTcst B pailioHe o. 3emin @Opanna HMocuda, o. Mensexuit u
cocrapisier 6osiee 0,05°C/kmM. MuHHUMaNbHBIE TPaJAUMEHTHl HAOIIOIAIOTCS B CEBEPO-
BOCTOYHOM M NpuOpexHoil yactu bapenueBa Mops. OnHaKO, ¢ MOMONIIBIO MTPOCTOIO
aHann3a KapT rpaauenToB u TIIM 3adukcupoBaTh PpOHTAIbHBIE 30HBI HE y1aCTCH.

JUist BbiAeneHnst (PPOHTANIBHBIX 30H HAa aKBaTOpUU Mopei mno [4], rpagueHT
TEMIIEpaTypbl BHYTPM HHUX JOJDKEH 3HAYUTENBHO MPEBBIIATH KIMMATUYECKUI
rpagueHT. B bBapenneBom u  KapckoM MOpsSX KIMMaTUYECKUWA TpajHeHT
NOBEpXHOCTHOW Temrieparypsl He mpebimaet 0,01 °C/km [16]. B paborax [11,33]
3HAUYEHWE U3MEPEHHOIO TpajueHTa TemIeparypbl bapeHneBa Mops JOCTHUrajo
0,08°C/xkm, B Kapckom wmope 0,03°C/km. Ilpu TakoM COOTHOIICHMHM 3HAYECHUU
IPaJUEHTOB TPUMEHEHHE KPUTEpUs JECATUKPATHOIO TNPEBBIIICHUS T'paJUeHTa
TeMmreparypel BO (poHTanbHOM 30He Haa (GOHOBBIM [4] IS BBIACICHUS
(GpOHTANBHBIX 30H AJIsi MOps HE mpuemiieMo. /laxe mpu MCHOJb30BaHUM KpPUTEpUs
JIBOWHOTO TPEBBIICHUS KIMMATHYECKOr0 TpaaueHTa, Kak B padore [11,16],
(G poHTaNbHBIE 30HBI HA MOBEPXHOCTU PACMaaloTCsl Ha OT/IEIbHbBIC MISATHA U HE BCEraa
YETKO MPOCIEKUBAIOTCS HA BCEN aKBATOPUU MOPH.

[ToaTomMy 1ist BBIIENECHUS TOJOXKEHHS (PPOHTAIBHON 30HBI Ha aKBATOPUU
Kapckoro u bapeniieBa Mmopeit cTporyiuch KOMNo3uTHbIe KapThl (puc.16. a) TTIM u
rpagueHToB TIIM. C HMX NOMOLIBIO MO MHTEHCHUBHOCTH H30JIMHUN TEMIIEPATYPBI
ONPENEISUINCh XapaKTEPHbIE HM30TEPMBI, IMOJOKEHHE KOTOPBIX COOTBETCTBOBAJIN
(GpOHTaNbHBIM pa3fesaM, a BHE 30Hbl BBICOKMX TI'PaJMEHTOB INPUHUMAIUCH Kak
KOOpAMHATBHI ~ OCHOBHOTO  (DpOHTAJIBHOTO  pa3jienia, AaHAJIOTMYHO  METOJMKE,

W3JI0’KEHHOM B [34].
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Pucynox 16. Memoouka evidenenus nonodiceHuss QpoHmanvHol 30Hbl U
@ponmanvHuix pazdenos 6 patione Kapckoeo mopsa. a — xomno3ummuas xapma
2PAOUEHMO8 U UBOIUHULL MeMNnepamyp HO8epPXHOCMU MOPS NO CPeOHeMeCAUHbIM
oannbim 3a uroae 2007 200a (dcupHvie sepmuKaibhble TUHUU — MEePUOUOHATIbHbBLE
paspesvi, Ha KOMOPbIX ONPEOeNsIUCy XAPAKMePUCTUKY QPOHMATbHBIX 30H), O —
Paspes epaouenma memnepamypor 6d0onv 65° 6. 0. ¢ npumepom 8vlOeNeHUs
nonodicenusi Gponmos u wupunsl @GpoumanvHoulx 30n (CO3 — Cmokosas
¢ppoumanvraa 3oua, Ilp®d3 — I[lpukpomounas gponmanvuas 3oHa, L —wupuna

@ponmanvroti 301bl, © — nonodxcenue hponma Ha pazpese)

JIJist yTOYHEHUs TOJI0KEHUSI OCHOBHOTO (DpOHTA BHYTPH (DPOHTAIILHOMN 30HBI U
OIICHKH KOJIMYECTBEHHBIX XaPAKTEPUCTUK (PPOHTAIBHBIX Pa3/IejIOB MPOBOJUIUCH TPU
MEpUIMOHATBHBIX pa3pe3a mo 20°, 35°, 50° B.a. B bapeniuieBom Mope u no 65°, 75°,
85° B.11. B KapckoM Mope (Ha puc.16.a—Tpu 4epHBIX JTUHUN).

KonuuecTBeHHbIE OLIEHKH BBIYMCIUIMCH JJIs1 JEKATHBIX TOJIEH TpaJueHTOB
TEMIIEPATypbl, KOTOpBIE Jajie€ YCPEAHSJIUCh Ha CPEAHEMECIYHOM M CE30HHOM
uHtepBanax. [Ipumep paspesa rpaguenta TIIM Bosns 65° B.a. B paiione Kapckoro
MOpsI, TIpeICTaBIeH Ha puc.16.6. JIBa BbIIENEHHBIX MK, OCHOBAaHHBIC HA KPUTEPHUH
JIBOMHOTO TIPEBBIMICHUS, COOTBETCTBYIOT CTOKOBOM 1 [IpuKkpoMOUYHO PpOHTATHHBIM
30HaM. HawuBeicuiee 3Hau€HME ITUX MHUKOB HA JAHHOM pPa3pe3e— MAKCHUMAaJIbHbIN
TPAUEHT, SIBJISIONIUNACSA TIOJOXXKEHHEM OCHOBHOTO (POHTAJIBLHOTO pasjaeiia BO
dbponTansHOM 30HE. [lo maHHBIM Tpex pa3pe3oB MO JAeKaaaM OmnpeAesiuch [4]:
cpenHsisi MmHpUHA (DPOHTATBLHON 30HBI, CpeAHE—(POHTAIHHBIM W MaKCHUMaJbHBIN
rpagueHT TIIM B Hel.

Cpennsis  mpuHa  (GPOHTAIBHOM  30HBI  OMpEneNsiach C  MOMOIIBIO
cnenuanbHoro makpoca B MS Excel. Hcmomb3oBaics KalbKyasTOp pacyera
PACCTOSIHUSI MEXIY JIByMsI KOOpIMHATaAMU.

Cpenne—(poHTaNbHBIN IPAUEHT PACCUUTHIBACTCS C TIOMOIILI0 GOpMYJIbI (6):

s _L-T 6)
] L
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rae G, — rpaauent gponta, T, — 3Hadenue TIIO Havana GppoHTaNIBHON 30HBI,

T, —3nauenue TIIO koHIa GpOHTAIBHON 30HBI, L — mupuHa GpoHTAIBHON 30HBI.

JUIs OLUEHKU CTPYKTYpbl (PPOHTANBHBIX 30H COTJIAcHO [4], ompeneneH TUIl
TEPMHUUYECKON CTPYKTYpPHI (PPOHTATBHBIX 30H:

1)  CryneHyarblii — COCTOMT M3 OJHOPOJHBIX YYacTKOB, pPa3IelICHHBIX
(¢poHTaMu OAHOrO 3Haka. B mpexenax (poOHTaNbHON 30HBI BBIAEIAETCS HECKOJIBKO
ctyneHek  mnpotrsokeHHocThio  30-100 kM ¢ J[OCTaTOYHO  paBHOMEPHBIM
pacnpenenieHneM  TeMIEpaTypbl, pa3[CIC€HHblE OYEeHb pPE3KUMHU  (POHTAMH.
TemnepaTypHble TpagueHThl B 3TUX (POHTAX B HECKOJBKO pa3 MNPEBOCXOMAT
IpaUueHT BO ()POHTAIILHOM 30HE.

2)  llepemexarommiics — 4YepeloBaHUS TEIUIBIX M XOJOIHBIX YYacTKOB
pa3IMYHON IIMPUHBI, pa3jeiieHHble (poHTaMU pa3zHOro 3Haka. Kaxaplili ydacTok
COJEPKUT MHOKECTBO (DPOHTAJBHBIX PA3AEIOB CO 3HAYUTEIBHBIMH JIOKAJIbHBIMU
rpaueHTaMH.

B kauectBe mpumepa Ha puc.l7 mpexncraBiieH rpaduk HPOCTPAHCTBEHHOTO

pacupenenenuss TIIM bapeHneBa MoOps €O CTYNEHYaTbIM THUIIOM TEPMHUYECKOU

CTPYKTYpBI.

e Pazpez no 50° B.A.

TemnepatypanosepxHoctv bapenuyesa

65 68 72 75 78 81 85

° CeBepHOM WMPOTLI
Pucynox. 17. I'pagpux npocmparncmeennozo pacnpeoenenus TIIM bapenyesa
mops 3a cenmadops 2007 200a, uepHvIMU TUHUAMU 0DO3HAYEH CMYNEeHYamblil Mun

mepmuyeckou cmpykmypul. Ilepsas cmynenv — Ilpubpesicnas @pponmanbHas 30Ha;
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emopass cmynenv — llonApnas ¢poumanvuas 30Ha; mMpemvbs CMYNEHb —

IIpuxkpomounas ¢pponmanvras 30Ha

KonudecTBO (pOHTAIBHBIX pa3lesoB PAcCUUTHIBAIIOCH MCXOIsd W3 Tpaduka
npocTpaHcTBeHHOro pacrpenencaus TIIM bapeHiieBa mMops U Tulla TEPMHUYECKOMU
CTPYKTYpBHI.

B tex Mecrax, rae ¢ MOMOIIBIO paspe3a HE yAaBaIOCh MOIYYUTh KOOPAUHATHI
GpOoHTaNBHOTO pa3fena, NMPUMEHSJIACh TEXHUKAa €ro BBIJCICHUS BIOJIb HU30JUHUU
TEMIEPaTyphl, TEM CaMbIM YTOUHSISI €70 MOJIOKEHUE B 00JIACTSIX MaJIbIX IPaJUECHTOB.
KonnyecTBEeHHBIE  OLEHKM  MEpPUIMOHAIBHBIX  pa3pe30B, HA  KOTOPBIX HE
3aUKCUPOBAaH KPUTEPUHN JIBOMHOTO MPEBBIIEHUS TpaJUCHTa Jaajee B paboTe He

YUUTBIBAJIUCD.
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I'nasa I1l. ®ponTanbuas nunamuka B bapennesom mope B 2007 u 2011
roay

3.1. H3MeHYMBOCTDH MOJIOKEHHUS (PPOHTATBHBIX Pa3/1e0B B TeIJIbI Ce30H

Ha ocHOBaHuum paHee MNpPEICTAaBICHHOM METOIUMKH TPOU3BENECH pacyeT
IPaJUEHTOB Uil CPETHEMECSUYHBIX U JEKaJHbIX JAHHBIX TEMIEPATypPbl IOBEPXHOCTU
Mopst. C MOMOUIBIO MPOBEEHHBIX PacyeTOB OBUTM MOCTPOEHBI KAPThl U3BMEHUYUBOCTHU
rpaueHToB Temnepatypbl 3a Teriblii ce3oH 2007 m 2011 romoB. B kauectBe
npumepa Ha puc. 18 (a; 0) mpeacTaBiaeHbl ABE KapThl C paclpeiesIeHUEM TPaJUEHTOB

temriepaTypsl 3a aBryct 2007 u 2011 rona.

wn/d,’1peig
wn/3,’1peis

|

Lo
0015
on
0.005

1SENEZSENEINEMWELSESNESESESSE ~—0

BENDEBENEBEMWELMSESOESSEGEG E

Pucynox 18. Pacnpedenenue epaduenma memnepamypbl HOBEPXHOCMU HA

akeamopuu bapenyesa mops 6 aseycme 2007 (a) u 2011 (6) 2o0a

AHanu3upys NpeaCTaBICHHbIE KapThl, MOKHO XOPOULIO IIPOCIEAUTh OCHOBHBIE
30HBI BBICOKOTO 3HaueHus rpaguenta TIIM — paiion o. llInuuGeprena, o. Menpexui,

o. 3emmu ®panmna—HMocuda, ropmo bemoro mops. B 2007 roxy Oomnee spko
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BBIPaKEHBI TpUOpexkHbIe 30HbI, HExenu B 2011. Hanpumep, rpagueHT npuOpexHoi
dbponTanbHOM 30HBI 0K0sI0 0. HoBoit 3emmu B 2011 roay ymensmuics Ha 0,02°C/kwm,
no cpaBHeHuto ¢ 2007 rogom. B Toxe Bpems B 2011 romy ormeuarorcs Oosee
WHTCHCUBHBIE TPAANEHTHI B paiioHe 0. 3emnu @panna Mocuda, vem B 2011. B nenom
Ha aKBaTOPHUH MOPSI MaKCHUMaJbHBII IPaJMEHT OTMEUYAETCs B pailoHe 0. MenBexuil —
0,05°C/xm. Cpeanuii rpaiueHT Ha aKBaTOPUU MOPS COBIAAAET C MPECTABICHHBIM B
[16] 3HaueHMEeM KITMMaTHYECKOTO TpajreHTa Temmeparypsl u coctapisier 0,01°C/km.

AHanu3upys BC€ IOJIYYEHHBIE CPEIHEMECSYHBIE U CPENHEICKaJHbIE KapThbl
rpaJueHTOB B bapeHueBoM Mope, yaanoch YCTaHOBUTH, 4TO IIpukpomouHas
(GpoHTaNnbHasg 30Ha MMEET HE3HAUYMTEJbHbIE 3HAYEHUS TPAAUEHTOB TEMIEPATYpPHI.
OpnHako, B HEKOTOPBIX paiioHax, Takux kak o. lllmunbepren wim o. 3emiu Ppania
Hocuda rpaguent moxer pocturats oT 0,025 mo 0,05°C/xkM. DTO cBsi3aHO TMpexe
BCETO C MHTCHCUBHBIM TassHUEM KPOMKHU apKTHYECKOTO JIbJa B TEIUIBIN MEPHUO]I TOfa.
3HauUTENbHBIN BKJIaA B (GopMHUpOBaHHWE (PPOHTAIBLHON 30HBI BHOCST AKTHBHBIC
neiicteus Boctouno—Illnunoeprenckoro u MeaBexbeocTpoBckoro teueHus [11],
pa3fensoonue XoJIoAHble apKTUUECKUe U YMEpEeHHbIe OapeHIeBOMOpCKue BOJbl. B
patione 30-50° B.A. 3adUKCHUPOBATH JAaHHYIO (DPOHTAJIBLHYIO 30HY CJI0KHO, OMTUPAsCh
JUIIb HA JJAHHBIE C KapT rPaJUEHTOB TEMIIEPATYPHI.

MakcumanbHble TpaaueHTsl [lonsipHoit (QpoOHTANBHOM 30HBI OTMEYAIOTCS
okoiio 0. Menmexuit u cocraBmsoT  0,04-0,05°C/km.  CTOHT  OTMETHTH
MHTEHCUBHOCTh TpanueHta TIIM B paiione o. HoBoii 3emun, re ormedaercs
rpagueHT a0 0,03°C/km. OcHOBHasi mpUYMHA BBHICOKOTO 3HAYCHHS TpaJUCHTA B
[TonsiHOM (bpoHTaANIBHOM 30HE B pailoHe 0. MenBexuil — nuaTeHcuBHOe Hopkarnckoe
teuenue [21], W cMmemmMBaHWE pa3NUYHBIX IO CBOUM  T'HIPOJOTHYCCKHM
XapaKTEPUCTHKAM aTIIAHTUYCCKUX U OapeHIIeBOMOPCKUX Bo [21].

B pesynbrate aHanuza rpaukoB pacrpeaeseHusl TeMrnepaTypbl IOBEPXHOCTU
Mops 3a 2007 u 2011 rona B bapeHiieBom Mope, B 3aBUCUMOCTH OT MeECAIla B CE30HE
yAAJIOCh BbIACIUTD OT 3 10 6 PppoHTOB BHYTpH [IprKpoMouHO#l (GpOHTATBEHOMN 30HBI U

ot 3 10 9 ¢pponToB BHyTpHU [lonsapHoii ppoHTaTBLHON 30HBI.
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Pe3ynbTaThl BBIIENECHUS] CPEHEMECSYHOrO MoJiokeHus [IpukpoMoyHOTO U
[Tonsipaoro ¢ponToB bapentnieBa mops B 2007 m 2011 romax mpeacTaBieHBl Ha
puc.19.6—n. Tak kak ¢poHTaIbHAS 30HA UMEET 3HAUUTEIbHOE YUCIO (PPOHTAIBHBIX
pa3zenoB, Ha KapTax s yaoOcTBa OTMEYAaeTcsl OCHOBHOM (POHT BHYTPH

q)pOHTaHBHOﬁ 30HBI. I[J'IH CpaBHCHHA IIPCACTABJICHA KapTa KINMATHYCCKOIO

10JI0’KEHUS (PPOHTAIBHBIX 30H U3 paboThI [12].

a)

80° c.ura

75° c.m1.

70° c.u1.

0) o © 8)

80° c.u1.

75° c.u1.

iR {é{f 75° c.um.

70° c.| g o 3 70° c.uu.
N poE ngﬁ’\j&%&

15° B.a. 25° B.10.35° B.1. 45° B.I1. 55° B.1.65° B.A. 15° B.a. 25° B.1.35° B.1. 45° B.11. 55° B.11.65° B.IL.
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Pucynok 19. Cxema nonoocenusn I[lpuxkpomounozo u llonaproco pponmos. a —
KAuUMamuieckoe (CNaouwHas nunus) u cpeoueces3onunoe (wmpux—unus) 3a 2007 u
2011 200a, 66 — cpeonemecsauHoe (CNIOWHAS TUHUS — UIOHb, NYHKMUPHAS TUHUS —
UIOIb; MOYKU — AB2YCM, WMPUX—TIUHUSL — CEHMAOPb, Kpechmvl — OKMsAOPb) 3a men.ivlil
cezon 2007 200a, e—0 — cpedHemecsuHble (CNAOUHAS TUHUS — UIOHb, NYHKMUPHAS
JIUHUSL — UIOIb, MOYKU — AB2YCM, WMPUX—TUHUS — CEHMAODb, Kpecmbl — OKMAOps) 3a

menawiti cezon 2011 200a

N3 pucynka 19.a BunHO, 4T0 cpeaHece3oHHoe nosoxenue [lonspHoro ¢pponrta
B IICJIOM HE3HAYMTEIIFHO OTKJIOHSETCS OT KJIMMaTHueckoro He 6ojee yem Ha 10—-30
kM. OCHOBHOE OTJIMYHME 3aKJIF0YAETCS B TOM, YTO (PPOHT OoJiee Pe3KO OTKIIOHSIETCS K
CEeBEpPy B BOCTOYHOM 4YacThu MopsA. B To ke BpeMs mnonoxeHue lIpukpomodHOTro
(GbpoHTAa CHIIBHO OTIMYAeTCS OT €ro KIMMAaTHYEeCKOTro moJiokeHus. OTKIIOHCHHE
coctapisier nopsaka 150 kM B 3amagHoit yactu v 300 KM B BOCTOYHOW 4YacTu
bapenueBa mops, B cpeanem 250 kM. CTOIb 3HAUUTEILHOEC U3MEHEHHUE MOJIOKECHUS
dbpoHTa, CKOpee BCEro, CBS3aHO C SIPKO BBIPAXKEHHBIM YMEHBIICHUEM ILIOIIAJN
JIEIOBOTO TOKPOBA, PETMCTPUPYEMBIM B 3TH Tonbl. Bciien 3a KpOMKOM Jibla

CMECTUJIOCH U IOJIOkKEHHE (POHTA.
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OcobeHHOCTH BHYTpUCE30HHOM auHamuku IIpukpomounoro u IlosspHoro
dbpoHTa npeAcTaBieHb! Ha puc.19.6—1.

[IpukpomouHas ¢ppoHTagbHas 30Ha (OPMHUPYETCS, KaK OMUCHIBAIOCH paHee, 3a
CUeT TasHHUS KPOMKH apkThdeckoro Jjbaa [36]. OcHOBOHl (POHT 3TOM 30HBI
JTUHAMUYHO TepeMeniaeTcsi Mo Bceil ceBepHOoil yactu bapenueBa mopst kak B 2007
roay, Tak u B 2011 roay (puc 19.r—1). B 06a roga camoe r0xHO€E MOI0KEeHHE (PpOHTA
Ha0JI0JaI0Ch B MIOHE, a CaMOe CeBepHOe — B aBrycTe. B 00a rojma B uioHE ceBepo—
BOCTOYHee OoCTpoBa MenBexull, nonoxenue [IpukpoMouHoro ¢ppoHTa HaXOAMIOCH
JOBOJIbHO Oyin3ko K mosoxeHuto I[lonspHoro ¢ponta. B urone ppoHT HaunHaer
JBUKEHUE HA CEBEp BBUIY OTCTYIUIEHUS KPOMKH JibJa 3a cuer TasgHus. OJHaKo B
utosie 2011 ppoHT UMen OoJbIIyI0 U3MEHYMBOCTH, 4eM B utosie 2007. B aBrycre B
o0a roga IIpukpoMoUHbI (POHT AOCTUTHYJ MPAKTUYECKU CEBEPHOU I'PAHUILIBI MOPS
mexay apxumnenarom [Inumnbepren u 3emneit ®panna—Hocuda. B ceHtadpe
1oJI0’KEHUs1 (PpoHTa OJIM3KO B 00a roja K mojoxeHuto B aBrycre. CTOUT OTMETHUTD,
yto B o00a roma B OKTs0pe wMmecsue IlpukpoMouHblid (POHT JUHAMUYHO
nepeMeIaeTcsi 0OpaTHO B LIEHTPAJIbHYIO YacTh MOpPS, YTO MOXET OBITh CBSI3aHO C
WHTCHCUBHBIM  BBIXOJIA)KMBAHWEM  BOJHOW  TOBEPXHOCTH W  TMOHUKEHUEM
TEMIIEpaTypbl BOJ B CEBEpHOM yacTH bapeHiieBa MOpsl 0 TOUYKHU 3aMEpP3aHMSL.

[Monsipubiit ppoHT (puC.19 6-B) SBISETCS KBA3UIIOCTOSHHBIM B 3araHOMN
4acTH MOps, TJE€ CKOHLUECHTPUPOBAaHbBl MaKCUMallbHble rpaaueHtsl TIIM.
HauGonbimelt tuHaMuke MOABEP:KEHA BOCTOYHAS 4acTh (PpPOHTA, MPU STOM 00JIACTh
W3MEHYUBOCTU ToJI0keHus ¢ppoHTa B 2007 roay Oosbiie, yeM B 2011 roay. 3a cuet
MOCTYIJICHUSI TEIUIbIX AaTJIAHTUYECKUX BOJ M IMOBEPXHOCTHOIO MPOrpeBa JIMHUS
(dbpoHTa B TeUCHUE HIOHS—ABIYCTa aKTUBHO IMPOJIBUTAETCS HAa BOCTOK K apXHIIENary
Hogas 3emnsa. OgHako B TEUCHHM CEHTSIOps—aBrycra ()poHT CMeIIaeTcss oOpaTHO K
MaTEpUKOBOM YacTH MOps, YTO CBA3aHO NPEXKIE BCEr0 C HHTEHCHBHBIM
BBIXOJIA)KUBAHUE MOPCKON MOBEPXHOCTH W PaCMaIoM cliosi—cKayka. OTMETHUM, 4TO
u3meHenus: TIIM B obGmactu pacnpoCTpaHeHHs] aTIAHTUYECKUX BOJ MPOUCXOST
JOCTATOYHO CHUHXPOHHO. l3MeHeHune Temmeparypbl Ha OONBIIONW IUIOAAU H

3HA4YUTCIbHAA AWHaAMHKa (I)pOHTa YKa3bIBaAlOT HA TO, 4YTO TEILIOBOM PEKHUM MOPA B
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3HAYUTENIbHON Mepe OompeesieTcss KpyMHOMACIITaOHbIMU MPOLECCaMH, KOTOPBIE B
OTJICbHBIE  MECSIBl  XapaKTEepPU30BAJIUCh YCHUJICHHEM aJBEKLUMH Temia U3
Hopgexckoro mops u uHTeHcu(uKauuen terooOMeHa ¢ atmocdepoit. Ilpu sTom
noJyioxkenue ¢ponta aBrycte 2007 nemHoro cesepuee, uem B 2011 roay, 4To roBopur
0 HECTAaIlMOHAPHOCTH JIaHHBIX MIPOLIECCOB BO BPEMEHH.

[IpencraBienust 0 BHyTpUMECSYHON JUHaMKKE (GpOHTOB B bapeH1ieBoM Mope B
2007 m 2011 romax c¢ HWIOHS MO OKTSIOpPh MOXHO TMOJNYYWUTh Ha MpUMeEpe KapT

nekanHbIx nonoxxenuit [Ipukpomounoro u [onspHoro GpoHTOB, MpeCTaBICHHBIX HA
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Pucynok 20. /lexaonas cxema pacnonoxcenus Ilpuxpomounoco u Ilonsipnozo
@dponmos (cnaownas aunus — 1 dexaoa; mouxka — 2 dexaoa,; kpecm — 3 0ekaoa) Ha
axeamopuu bapenyesa mopsa 3a 2007 (a — uonb;, 6 — utonb;, 6 — agzycm, 2 —
cenmsops,; 0 — okmsaopv) u 2011 (e — uronsv, dHc — uronsb, 3 — agaycm, U — CeHmMAOpPb, K

— 0KmMsOpy) 200a

Hust  IlpukpoMouyHoro @poHTa BHyTpUMECSYHas JMHaMUKa B o00a
paccMaTpuBaeMbIX T'ojJla MaKCUMallbHa B MIOJIE HAa BCeM MpoTskeHuu (poHTta. Beero
3a OJHY JIeKaay TMojoXKeHue (QppoHTa MOkeT MeHsThca Ha 250 — 300 kM. Cronb
3HAuUMTEJIbHAs  JMHAMHUKAa  MPOUCXOAUT  HAa  (OHE dbopmupyromerocs
MPUIIOBEPXHOCTHOTO MUKHOKJIMHA [12] B yCIOBUSAX COBMECTHOTO BIIMSIHUS aJIBEKIIUH,
paaualMOHHOIO TMpOrpeBa W BO3JACUCTBHS BeTpa. B aBrycre BHyTpuUMeECSYHas
TUHAMUKa (QpOHTAa 3HAYUTENBHO cJabee U TPOSIBISETCS B HE3HAYUTEIHHOM
U3MEHEHUU €ro mojoxeHus. B wurone u okTsa0pe Mecsue HaOmomaercs camas
WHTEHCUBHAs JuHaMuka l[IpukpomouHoro (poHTa, CBs3aHHAsS C HMHTCHCHUBHBIM
MPOTPEBOM BOJIHOM TOJIIIM B Hayaje JIETHETO CE30HAa M PE3KUM BBIXOJIAKUBAHHE B
KOHIIE CE30Ha.

Brayrpumecsunas m3aMeHUnBOCTh TosiokeHust [lomspuoro ¢ponta B 2007 u
2011 romax xapakTepU3yeTCsi 3HAUYUTEIbHON JMHAMUKOM B HIOJE MECSALE B

BOCTOYHOM YacTH MOpA. 3a cuer AJIBCKIIMHN TCIUIBIX AaTJIaHTHYCCKHUX BOJ q)pOHT
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cmentaercss ¢ uioHd 1o aeryct Ha 300400 xm k HoBoil 3emie, coxpaHsia CBOIO
CTaOMJILHOCTH B 3aMaHON YacTh. MakcuMabHass H3MEHYUBOCTh TIOJIOKEHHS ()POHTA
3a nekanay orMedaetcs B urojie 2007 rona, korjaa Ha0r01al10chk ero cMenienrue Ha 150
KM K CceBepy. B ocTaibHOM JeKaJHble TIOJIOXKEHUS (PpoHTA OTpakaroT
MEaHJIPUPYIONIUNA XapaKTep €ro JAWHAMHUKHA B TEUYEHHE BCErO JICTHErO CE30Ha.
Cwmenienust (poHTa 3a JACKaay COCTABJISET HECKOJBKO JECATKOB KHIIOMETPOB 3a
JeKaay U, BEPOATHO, CBSI3aHbI C TUHAMUYECKUM BO3/ICUCTBUEM BETPA.

CTtouT OTMETUTH, YTO BHYTPHUCE30HHAS H3MECHYHMBOCTBH IIOJIOKCHUH 000X
paccMaTpuBaeMbIX (DPOHTOB COMOCTABUMA C UX JIEKaJHOM M3MEHYMBOCTHIO B HIOJIC.
B octaiibHbIE MECsILIBI OHA MPOSIBIISECTCS B BUJE CMEILICHUS MTOJIOKEHUM Ha HECKOJIBKO

ACCATKOB KHJIOMCTPOB U 06p330BaHI/II/I SA3BIKOB 1 MCAHAPOB.
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3.2. OueHka KoJIM4eCTBEeHHbIX XapakTepucTuk [IpukpomMouHoii n

IHoasipHo# (PPOHTANBHBIX 30H

KonuyectBennsie xapakrtepuctuku IIpukpoMouHOl (QpOHTAIBHONW 30HBI 3a
2007 u 2011 rona npexactasiensl B Tadiuue 1-2. Cpeanss mmpuHa (GpoHTaTBHON
30HBl PAcCUMTHIBAJIACh IYTEM OCPEAHEHWS [JIaHHBIX, IOJIYYEHHBIX Ha Tpex
MepuaMoHanbHbIX paszpe3ax TIIM. U3 3Tux ke NaHHBIX MNPOU3BOAWICA BBIOOP
OLICHKHU CpeAHe—(ppOHTaNBHOr0 U MakcumanbHoro rpaguenta TIIM Bo ¢ppoHTanbHON
30He. /lonoaHUTENBHO B TaOIUIE YKa3aH TUIl TEPMUUECKON CTPYKTYPBHI.

Tabmuma 1. KoiudyecTBeHHBIE XapaKTEPUCTUKH CO  CpeaHEICKa HOU

n3MeHUYUBOCTHIO [IprkpoMouHoit PponTanbHOM 30HBI B 2007 romay.

[TpukpomouHas
Mecsi Ne
Hexanpl | Cpenusisi | Xapakrep @3, Cpenne— MaxkcumabHbIH
IIMPpUHA, | KOJIMYECTBO (GpoHTANBHBII I'PaJIUEHT,

KM D3 rpaaueHt, °C/km °C/xkm

1 67 CTyneI:{ganHH, 0.024 0,031

6 2 89 CTyneI;anHITI, 0.02 0,028
3 84 CTyHeI;)anbm, 0,019 0,021

1 78 CTyHeI;)anbm, 0,032 0,038

7 2 67 CTYHeI;'-IaTI)II/I, 0.024 0,03
3 111 CTY““;‘”T““’ 0,017 0,023

1 83 CTYHeI;'-IaTI)II/I, 0016 0,024

8 2 75 CTY““;‘”T““’ 0018 0,019
3 95 CTYHeI;'-IaTI)II/I, 0012 0,014

1 67 CTyHeléanHITI, 0.02 0,023

9 2 78 | CryneramL 0018 0,023
3 95 CTyHGIg—IaTBII/I, 0013 0,021
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1 75 CTyHeI;‘-IaTI:II/I, 0019 0,027
10 2 gg | Crynemuamui 0,035 0,045
3 75 CTyneI;anbm, 0,052 0,068
Cpen. 3aroj 82 - 0,033 0,029
Tabmuma 2. KoiudyecTBEHHBIE XapaKTEPUCTUKH CO  CpeaHEeJeKa HOM
U3MEHYUBOCTHIO [IpukpomouHoit hponTanbHOM 30HBI B 2011 roxy.
IIpukpomouHas
Mecsn Ne .
Hexanpl | Cpenusis | Xapakrep @3, Cpenne— MaxkcumanbHbIN
MIMPUHA, | KOJIHYECTBO (bpoHTATBHBII TpaJIueHT,
KM d3 rpaaueHt, °C/km °C/xkm
1 56 CTYHGI;anBII/I, 0,029 0,043
6 2 64 CTyneI:{ganbm, 0,022 0,029
3 098 CTyneI;anbm, 001t 0,02
1 98 CTynteranbm, 0014 0,017
7 2 81 CTyneI;anLH/I, 0014 0,016
3 109 CTyneI;anLH/I, 0013 0,015
1 103 CTyneI;anLH/I, 0013 0,015
8 2 103 | Crymename, 0013 0,021
3 95 CTYHeI;anBII/I, 0012 0,029
1 78 CTYHeI;'—IaTI)II/I, 0011 0,031
9 2 100 CTy“e‘;“a“’m’ 0,015 0,025
3 78 CTYHeI;'—IaTI)II/I, 0018 0,02
1 89 CTYHeI;'—IaTI)II/I, 0,015 0,02
10 2 59 CTy“e‘;qa“’m’ 0017 0,022
3 86 CTYHCI;‘IaTBII/I, 0,029 0,032
Cpen. 3aron 86 - 0,024 0,024
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MaxkcumanbHas mupuHa [IpukpomoyHol (ppoHTaIBHONM 30HBI 32 OTMEUEHHBIE
aHOMAJIBHO JKapkue Tonbl coctaBisieT 111 kM, a makcumanbeHbii rpagueHt 0,068
°C/xkm. upuna [MpukpomoyHoil GpoHTANBEHOM 30HBI B cpeHeM Oblia moutu B 1,5
pa3a MenbIne, yeM [lonsapHoii. OHa HanboJee THTEHCUBHO BapbUPOBANIACH 32 JIEKA Ty
B utosie 2007 roaa B palione 40 kM. JTO, BEPOSITHEE BCETO, CBSI3aHO C UHTEHCUBHBIM
TassHUEM JIEIOBOrO IMOKpoBa. [Ipm 3TOM OTMEYanoch 3HAYUTEIBHOE H3MEHEHUE
nosoxkenus: [Ipukpomounoro ¢ponta. MuHMMaNbHBIE MIHpPUHA (PPOHTATBEHOM 30HBI
HaOIoajlach B Hayaje MIOHS B 00a roja B MEPUOJ CTAOWJIBHOTO IOJOKEHUS
[Ipukpomounoro ¢ponta. M3MeHeHne HHTeHcHBHOCTH rpaaueHta TIIM BHyTpu
(GpOHTATBLHON 30HBI MMEJIO YETKO BBIPAXKEHHYIO BHYTPUCE30HHYIO W3MEHUYUBOCTD.
Makcumanbhble TpagueHTtsl TIIM HaOmromanmuck B Hayajde M KOHIIE CE30HA, a
MUHHMMAaJbHBIE — B MIOJIE U aBrycTe. MUHHMMAabHBIE TPAIUEHTHl HAOIIOATUCh B
NepUoJl MaKCUMaJIbHOM WM3MEHYUBOCTH ToyiokeHUs: [Ipukpomounoro ¢dpoHTa.
[IpeoOnamaronuii TUI TEPMUYECKON CTPYKTYphl — CTYNEHYAThIHd, MaKCUMAaJbHOE
KOJIMYECTBO 3a()UKCUPOBAHHBIX (PPOHTATBHBIX Pa3/iesioB 3a o0a roaa — 4.

KonuuectBennsie xapaktepuctuku [lomsipHoit ¢pponTansHOM 30HBEI 3a 2007 u
2011 rona mpeacraiieHbl B Tabauie 3—4.

Tabmuua 3. KonuuyecTBeHHbIE XapakTEPUCTHKUA CO  CPEIHEACKATHOM

n3MeH4YnBOCTHIO [lossipHoit pponTansHOM 30HbI B 2007 romy.

ITonsipHast
Mecs Ne
t Hexkanpl | Cpennsisi | Xapakrep O3, Cpenune— MaxkcumanbHbIN
IIUPUHA, | KOJUYECTBO (pOHTATBHBIH TPaUCHT,

KM d3 rpaguent, °C/km °C/xkMm

1 122 | CrymensaTHIE, 0,025 0,034
CryneHuartsli,

6 2 122 5 0,035 0,047
CryneHyaTsli,

3 146 5 0,031 0,047
CryneHuartsli,

1 172 5 0,027 0,047
CryneHyaTsiid,

7 2 139 6 0,031 0,038
CryneHyaTsiid,

3 136 5 0,027 0,033
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1 142 CTyHeI;anHH’ 0,034 0,046

8 2 114 CT-‘/“C‘;%TH“’ 0,038 0,045

3 153 CTynteranmﬁ, 0,03 0,041

1 116 CTynteranbm, 0,029 0,042

9 2 102 CTy“e‘;qa“’m’ 0,028 0,044

3 105 CTyneIéanbm, 0,021 0,031

1 117 CTyneléanbm, 0,019 0,025

10 2 113 | Crynenan 0,019 0,028

3 103 | Crynensam 0,019 0,028

Cpen. 3aron 126 - 0,027 0,038

Tabmuua 4. KoinyecTBEHHbIE XapaKTEPUCTHKUM CO  CPEAHEAECKaTHOM

n3MeH4YnBOCTHIO [lonsipHoit pponTanbHOM 30HBI B 2011 romy.

ITonsipuas
Mecsn Ne
Hexansl | Cpenuss | Xapakrep @3, MakcuMabHbIi
mupuHa, | KoiudecTBO | CpeaHeppOoHTANbHBIM TpajueHT,

KM D3 rpaaueHt, °C/km °C/xkm
CryneHuarTsli,

1 103 5 0,039 0,062
CryneHuarsli,

6 2 100 5 0,046 0,061
CryneHyaTsli,

3 111 9 0,033 0,048
CryneHyaTsli,

1 132 7 0,03 0,037
CryneHy4aTsli,

7 2 158 5 0,026 0,033
CryneHy4aTsli,

3 170 5 0,026 0,029
CryneH4aTsli,

1 152 5 0,023 0,034
CryneH4aTsli,

8 2 105 5 0,036 0,052
CryneHy4aTsli,

3 102 5 0,037 0,057
CryneHy4aTsli,

9 1 147 4 0,025 0,039

2 114 CTyneHYaThIH, 0,034 0,05
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5
3 100 | Crynenuamh 0,03 0,043
1 97 CTyHe}é‘-IaTLII/I, 0,035 0,046
10 2 gg | Crynemammi, 0031 0,043
3 86 CTyneléanLm, 0.03 0,04
Cpen. 3aroj 117 - 0,048 0,045

MakcumanbHass mupuHa IlonsgpHoil (poHTANIBHON 30HBI 3a OTMEUYEHHBIE
aHOMAJIbHO JKApKUE TOoAbl cocTaBigieT 172 KM, a MaKCUMAaJbHbIA TPaJUCHT
0,062°C/xkm. Illupuna (poHTanbHOW 30HKI HaWOOJEE 3HAYUTEIBHO KoJsiebanach B
2011 roxy ot 86 mo 170 kunomeTpoB, koraa nojoxenue IlomspHoro ¢ponTa OBLIO
crabunbhee, yeM B 2007 rogy. 3meHnenue mupuHbl PpoHTATBHONM 30HBI 32 JEKaTy B
utosie — aprycre gocturaio 40-50 km. B uroHe M OKTSI0pe M3MEHEHHs IIUPHUHBI
(bpoHTaNbHON 30HBI HE3HAUMUTENbHbBIE. MI3MeHeHne nuuTeHcuBHOCTH rpaauenta TIIM
BHYTpH (POHTAIHOM 30HBI HE HMEET YETKO BBIPAKEHHON BHYTPUCE30HHOM
IUKIMYHOCTH U, Kak mpaBwio, coctaBiager Bcero 0,01°C/km 3a nekany.
MakcumanbHble TPaAUEHThl BHYTPU (POHTAIBLHON HAOIIOMANNCh, KOTJa IIUPUHA U
MOJIOKEHHE OCHOBHOTO (hpoHTa ObLIM Hanbojiee cTtabmibHbI. [Ipeobnamaromuii TUm
TEPMUUYECKON  CTPYKTYpbl —  CTYNEHYaThlil, MaKCHUMaJlbHOE  KOJUYECTBO
3a(pUKCUPOBAHHBIX (PPOHTAIBHBIX pa3aesioB — 9.

B nuHamuke mupuHbl 000MX (PPOHTANBHBIX 30H MPOCICKHUBACTCS YETKO
BBIPOKECHHBIA BHYTPUCE30HHBIA X0JI. MakcuMalnbHas mupruHa HaOII0IaeTCs B UIOJIC
— aBrycTe, a MMUHUMaJbHas B HAa4aJe M KOHIE TEIUIOro ce3oHa. MakcuMalibHbIE
rpaguentel TIIM oTMeuanuch B mepuoj, KOrjga IIMpUHA (PPOHTATHLHOW 30HBI
MEHSJIACh HE3HAYUTETHHO, a TMOJO0KEHWE OCHOBHBIX (DPOHTAIBHBIX Pa3/iesioB OBLIO

OJIM3KO K CTAI[MOHAPHOMY.
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3axnouenue no pazoeny

B BapenuieBom Mope B pe3ysibTaTe MPOBEACHHOW paOOThI MOJIYYEHBI OLICHKU
XapaKTEpUCTUK HA BHYTPUCE30HHOM WHTEpBaie ocpeaneHus llonspHonn wu
[TpukpoMOUHOI1 (PPOHTATBHBIX 30H U UX OCHOBHBIX (DPOHTOB B TEIUIBINA MEPHO TOJA.

CpenHuii TpaIueHT TEMIIEPATYPhl IPU JEKATHOM OCPEIHEHUU JaHHBIX BHYTpHU
[Tomsipao#t poHTambHOM 30HBI cocTaBiseT 0,04 °C/kMm, npu mmpuHe 0K0JI0 120 KM.
B Tlpukpomounoii ¢pponTansHoii 30He — HeMHoro meHee 0,03 °C/kM mpu ImIHMpUHE
okoso 80 kM. B roapl ¢ MHHUMAJIbHBIM JIEOBBIM IOKPOBOM OOHApYKEHO
He3HayuTeIbHOEe cMelleHue [lomsipHoro ¢ppoHTa OT KIMMATUUYECKOTO MOJOKEHUS 32
TEIUIbIA Ce30H, B TO BpeMs Kak [IpukpomMouHbiit GpoHT cMecTuiics K ceBepy Ha 250
KM.

B wutone y oboux ¢GpoHTOB OTMEUaeTcs MUK BHYTPUMECSYHOW JIMHAMUKH,
OYEBUIHO, MOJI BIUSIHUEM CUHONITHYECKUX MPOLIECCOB, aIBEKIINU TEILJIa TEUCHUSIMU U
TasiHUS JibJia, Ha (oHe OPMUPYIOIIErocs MPUMOBEPXHOCTHO MUKHOKJINHA. B apyrue
MecCSI[bl CHUHONTHYECKAs TWHAMHUKA BBIPAXKAETCS B MEAHAPUPOBAHUU TOJIOKEHUS
(GPOHTOB 0 HECKOIBKHUX JIECATKOB KUJIOMETPOB.

Ycranosieno, uto rpaguentsl TIIM B paiione dpoHTasbHBIX 30H bapeniiena
MOpsSl B CpeAHEM B 2—4 pa3a MPEBbIIAET €ro KIMMAaTUYECKOE 3HAYEHHUE ISl BCETO
Mopsi. B nuHamuke MmUpUHBI 000MX (PPOHTAIBHBIX 30H MPOCIEKUBACTCS UYETKO
BBIDAKCHHBIM BHYTPHUCE30HHBIM XOA. MakcumanbsHble rpaaueHtel TIIM  Bo
(GpOHTAIBHBIX 30HAX MPOCICKUBAIOTCS B YCIOBUAX MHUHUMAIBHOW JUHAMUKH

ITOJOXXECHHUA OCHOBHBIX (ppOHTaHBHBIX pas3aciioB.
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I'naBa 4. Ilos0:keHue GPOHTOB U XapaKTePUCTUKHU (PPOHTAIBHBIX 30H B

Kapckom mope

4.1. TlosnoxeHue M IMHAMHUKA (PPOHTATBHBIX Pa3/1ejiOB B TeNJIbIi

Ce30H
JIns onuvcaHus U3MEHUYMBOCTH TpaJueHTa Ha moBepxHOocTH Kapckoro Mops Ha
puc.2l (a; B) B KadyecTBe INpuUMepa MPEACTABICHbI JBE KapThl TPaJUCHTOB

temnepatypbl Kapckoro mops 3a asryct 2007 n 2011 rona.

0.04

0.035

0.025

Wx/D, ‘Lpelo
wWH/D, ‘1pelo

0.015

0.005

55 E60 E65 E70 E75 E80 E85 E90 E 95 E100 E105 E 55 E60 E65 E70 E75 E80 E85 EQ0 E 95 E100 E105 E

Pucynox 21. Pacnpeoenenue epaduenma memnepamypvbl NOBEPXHOCMU HA

axeamopuu Kapcrkozo mops 6 ascycme 2007 (a) u 2011 (6) 2ooa

CpaBHuBas 00a rojia, MOXHO XOPOIIO MPOCIEAUTH OCHOBHBIE 30HBI BHICOKOTO
3HayeHus rpaauenta TIIM — ceBepHas u ceBepo-3amaaHas 4acte Kapckoro mops,
paiion o. Buze u o. 3emnn ®panna—Mocuda. NHTEeHCHBHBIE TPaAUEHTHI TaKkKe
OTMEUAIOTCs y MaTepUuKOBOM 3amaaHon yactu Kapckoro mops. B 2011 romy Gonee

SPKO BBIpaXEHbI LEHTpaJbHbIE 30HBbI, Hexenu B 2007. Hampumep, rpaaveHt B
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neHTpaibHOM dactu Kapckoro mopst Hemaneko oT o. HoBoit 3emnu mpuOpexHOU
dbpoHTanbHO# 30HBI 0K0JIO 0. HoBoit 3emimu B 2007 romy mensine Ha 0,02°C/km, mo
cpaBHeHuto ¢ 2011 romoM. B nenmoM Ha akBaTOpuM MOpPSI MAKCUMAJIBHBIA TPAJUCHT
oTMmedaeTcs B pairione o. 3emnu Opanna Mocuda — 0,04°C/km. B cpegnem rpaaueHt
Ha akBaTopuu Mopsi cocrapisieT nopsaka 0,005°C/km. CTOUT TakKe OTMETUTh, YTO
WHTEHCUBHOCTh TPaJUEHTa OYEHb CHJIBHO PAa3HUTCA B 3aBUCHMOCTH OT CE30HA.
Ongnako Ha3BaHHBIE paHEe palloOHbI € WHTEHCHUBHBIM TPATUEHTOM B IIEJIOM
CTallMOHAPHBI.

AHanu3upysi BC€ IMOJYYEHHBIE CPEHEMECSYHBIE W CPEIHEICKaJHbIE KapThbl
rpaaueHToB B Kapckom Mope, yaaioch YCTaHOBUThH, 4TO I[IpukpomouHas
dbpoHTaNbHAs 30Ha UMEET B OCHOBHOM HE3HAYUTENIbHBIC TPAIUEHTHI TEMIIEPATYPHI.
OnHako, B ceBepHbIX paiioHax Kapckoro mops, Bozne o. Buze u 0. 3emnu @panua
HNocuda 3Hauenme rpamueHta wmoxker pocturatb ot 0,05°C/km. Bknag B
M3MEHYMBOCTh T'PA/INEHTAa BHOCUT 3HAUMTENIbHASI TMHAMUKA JIEAOBOTO IMOKPOBA, TaK
KaK B aBrycTe Mecsue Bojbl Kapckoro Mopsi mporpeBaroTcs 1 HAUMHAETCS aKTUBHOE
TastHUE JIbJOB.

MakcumanbHble rpaineHThl CTOKOBOM (DPOHTAIIBHOM 30HBI OTMEUYAIOTCS OKOJIO
MarepukoBoil yactu Kapckoro mops u Hepanexko oT o. HoBas 3emis. ['paavieHThI
TeMIepaTypbl MOBEpXHOCTH Kapckoro Mopsi B Ha3BaHHBIX paillOHAX MOTYT JOCTUTaTh
0,05°C/kM. OCHOBHOI BKJIaJ B MHTEHCHUBHOCTb I'DAaJUEHTA BHOCST TEIUIbIE PEUHbBIC
BO/JIbI, CMCIIIUBAIOIIMECS C XOJOJHBIMU KapCKUMHU Bojamu [22].

B pesynbraTe aHanuza rpaukoB pacnpeiesieHus TeMIepaTypbl MOBEPXHOCTU
mops 3a 2007 u 2011 roga B Kapckom Mope, B 3aBUCUMOCTH OT MECSilla B CE30HE
yAJIOCh BBIACIUTD OT 2 110 4 ppoHTOB BHYTpH [IprKpomMouHO#t GpOHTATBEHOM 30HBI U
ot 3 10 7 pponToB BHYyTpU CTOKOBOU (PPOHTATBHON 30HBI.

Pe3ynbTaThl BBIACIEHUS CPEIHEMECSYHOTO MojoxkeHus: [IpukpomModHOro u
CrokoBoro ¢ponToB Kapckoro mops B 2007 m 2011 romax mpeacTaBlIeHBI Ha
puc.22.a—0. Tak kak QpoHTanbHAs 30Ha UMEET 3HAUUTEIBLHOE YKCIIO (PPOHTAIBHBIX
pa3zenoB, Ha KapTax i yaoOCTBa OTMEYAaeTcsi OCHOBHOM (POHT BHYTPH

(bpOHTANbHOM 30HBI
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Pucynox  22.  Cpeonemecaunvie kapmuol noaodcenuti  Ilpuxpomouroeco
(cniowHas 1uHUs — UL, MOYKU — aezycm, Kpecmvl — cenmsopv) u Cmoxogoeo

@PPoHmMO8 (CNIOWIHAS TUHUSA — UKL, MOYKU — A82YCM, Kpecmbl — ceHmsops) 3a 2007

(a) u 2011 (6) 20061

CpaBHMBasi AMHAMUKY U3MEHUYMUBOCTHU MoyioxkeHui [Ipukpomounoro ¢poHra B

o0a roja, npeACcTaBiICHHYIO Ha puc.22.a—0, MOXHO CKa3aTh, 4YTO (PPOHT UHTEHCUBHEE
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cmentaercs Ha cesep Kapckoro mops B 2007 rony, Hexxenu B 2011. B 2007 romy
ocHOBOH (hpoHT [IpukpoMouHON (PpOHTAIBHON 30HBI TMHAMHYHO MEPEMENIACTCS 110
Bceil ceepHoit wactu Kapckoro mops, a B 2011 rogy HaoO60poT oTMeuaercs
MPAKTUYECKA €ro KBa3UCTallMOHApHOE ToJyioxkeHue. CKopee BCEro, 3TO CBA3AHO C
MOJIOKEHUEM KPOMKHU apKTHYECKOTO JibJla, COKpaIleHHEe KOTOPOM 3HAYUTEIHHO
MOBJIMSJIO HA TUHAMUKY U3MEeHUHMBOCTH (poHTa B 2007 roay. B 2011 roay xpomka
JbJIa TOABEPKEHA MEHBIIIEH MPOCTPAHCTBEHHON M3MEHYMBOCTH, M, KaK CIIC/ICTBHE,
[IpukpoMouHBIli PPOHT HE MMEET 3HAYNTEIbHONU AUHAMUKH [36]. OO0Ias TeHACHIIUS
cMmeleHus ppoHTa Ha ceBep HaOmtoaeTcst B 00a rojga. OTMevyaeTcs: TakKe CXO0KECTh
nojoxkenus: ¢poHTa B pailioHe o. Buze B aBrycre mecsine B 2007 u 2011 rr.
WNuTencuBHOCTh M3MeHUMBOCTH (ppoHTa Oo0snbiie B 2007 1., Hexenn B 2011 1.
B03M0kHO, 3TO CBSI3aHO C YCHJIEHHBIM IMOBEPXHOCTHBIM IMPOTPEBOM U BETPOBOM
TuHamMukou [37].

B wucrounuke [23] npencTtaBiI€HO ONHUCAHUE TUIOB PACHPEACIICHUS PEUYHBIX
BOJI, OCHOBHAsI MPUYMHA KOTOPBIX KPOETCS B THJIPOMETEOPOJIOTHUYECKUX YCIIOBUSX,
BIUSIIONINX HAa SKMAHOBCKUU TiepeHoc. B pesynbrare ¢ utons mo ceHtsiopp 2007 u
2011 rogos no [23] CtokoBasi (ppoHTaNbHAs 30HA UMEET XapaKTep paclpeieeHuUs,
COOTBETCTBYIOIIMH 3amagHOMy THIy PEYHBIX BoJ. B pabGore [25] ¢ momorsio
KOHTAKTHBIX HAOJIOJCHUN B CeHTs0pe W B mctouHuke [22] B umrome 2011 roma
MOATBEPKAAIOTCS  TOJOXKEHUsT  BbigeneHHoro CrtokoBoro  (ponta. OOnacTh
n3MeHunBoctu ¢ponta B 2007 romy Oonbire, uem B 2011. DTo MOXKET OBITH CBSI3aHO
C UHTEHCUBHOCTBIO PACIPOCTPAHEHUS peuyHOro cToka. O0IIas TeHACHIUS CMEIIEeHHUS
¢dbpoHTa Ha ceBep oTMedaeTcsi B 0o0a roga. CTOUT OTMETUTh HHTEHCUBHYIO TUHAMUKY
B ceHTsA0pe 2007 roma, KoTopas CBS3aHa C BBIXOJIAXKHBAHHEM ITOBEPXHOCTH Bo1 [38].
Uccnemyembie (ppoHTATBHBIE 30HBI 32 CE30H MEPEMEIAIOTCS Ha COTHU KUJIOMETPOB,
YTO J1aeT BO3MOXKHOCTBH CJIeJlaTh BBIBOJ OO0 WX HECTAllMOHAPHOM IIOJOKEHUU Ha
akBaTopuu Kapckoro mopsi.

[IpeacTaBieHuss 0 BHYTPUMECSYHOM TUHAMUKE MOKHO MOJYYHTh Ha MpUMEpe
kapt (puc.23. a—e) cpenHenekagHbix mnosoxkenuit [Ipukpomounoro u CTOKOBOTrO

dbponTOoB 3a Terbii ce30H 2007 u 2011 romos.
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Pucynok 23. Jlexaounas cxema pacnonoscenusn llpukpomounoeo u Cmoxogo2co
@dponmos (cnaownas aunus — 1 dexaoa; mouxka — 2 dexkaoa,; kpecm — 3 dekaoa) Ha
akeamopuu Kapckozo mops 3a 2007 (a — uronw; 6 — asecycm,; 6 — cenmsiops) u 2011 (a

— uroab; 6 — agaycm, 8 — cenmsobps) 200a

Jlns [pukpoMoyHoro ppoHTa BHYTpUMECSYHAS U3MEHUMBOCTh MAaKCUMAaJIbHA B
CEHTSIOpe Ha BCeM MpOTsHKeHUH (poHTa. 3a OAHY JAeKaxy cMelieHue QpoHTa
HEBENUKO U cocTaBisieT nopsaka 20-30 KM ¥, BO3MOXHO, CBSI3aHO C BO3/ICHCTBUEM
BeTpa [37] 1 HE3HAYUTENIbHON U3MEHUYMBOCTHIO rpagueHTta TIIM. B urone — aBrycre
BHYTpUMECSYHAs AMHAMUKA (PPOHTA XapaKTEPU3YEeTCs Majoll HWHTCHCHUBHOCTBHIO B
CpaBHEHHMH C CEeHTs0peM. BHyTpuce3oHHass u3MeHUUBOCTh [IpukpomMouHoro ¢ppoHTa
B I1€JIOM COBIIaJIa€T C BHYTPUMECSYHON 32 00a pacCMaTpUBAEMbIX TOIA.

Buyrpumecsiunas ~ u3MeHYMBOCTH  mojokeHuss  CtokoBoro  ¢poHTa
XapakTepU3yeTcsl 3HAUYUTENIbHON JIMHAMUKOM B AaBryCT€ 3a CYET WHTEHCHUBHOTO
BBIHOCA TEIUIBIX PeUYHBIX BOJ B Kapckoe mope B o0a rojma. 3a JeKaabl ¢ HIOJISA 110
asryct 2007 rona ¢ppont cmemaerca Ha 100—150 kM k ceBepHOI yacTu apxurnesnara
HoBas 3emusi. MakcumanbpHash HW3MEHYMBOCTh TIOJOKEHHMsSI (PpoHTa 3a JeKaxy
ormedaetcs B aBrycte 2007 roma, koraa HaOmoganoch ero cmemieHue Ha 100 kM k

Ory, 410 MOXKCET OBITH CBSI3aHHO C BCTPOBLIM BOS,Z[CﬁCTBPICM. BHYTpI/IC€3OHHa}I
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n3MeHUYnBOCTh PponTa 3a 2011 roa, He3HaunTeNBHA U cocTaBisieT He Ooee 100 kM k

ceBepy.

B uenom nekannbie mosiokeHUss CTOKOBOTO (pOHTAa OTpa)¥aroT THUI
LEHTpaJIbHOTO [23] pacnpeneneHusl peuyHbIX BOJ B TEYEHHE BCEIO JETHETO CE30HA B
o6a roma. Cpeanemecsunble TmonoxeHuss CrokoBoro (QpoHTa ONU3KH K

cpeaHeIeKaIHbIM ToJIbKO B 2011 rony.
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Pecucmpayus ¢oponma no konmaxmmuvim usmepenusm

[TomydeHHbIE B XO/A€ MPOBEACHHONW pabOTHI Pe3ybTaThl yIaloCh CPABHUTH C
JTAHHBIMU KOHTAKTHBIX u3MepeHuil 59-oi skcnenunmu HUC «Axanemuk McTucnas
Kennpimy, npoxoasmierr B Kapckom mope B centsiope 2011 roma. Ha puc. 24
npencranieHa kapta [Ipukpomounoro u [onspHoro ¢ponTa 3a centsiops 2011 rona

U OJMH U3 pa3pC30B SKCIICAUIINHU, npoxozmmeﬁ ITOIICPCK CTOKOBOTO (I)pOHTa.

a)

80° c.m.
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rmyBurHa, M

9, ‘edfledsuwna]

M_MKHITH

Pucynok 24. CpennemecsuHoe TMojokeHHe (GpOoHTalbHBIX 30H B Kapckom
Mope B ceHTsope 2011 roxa (a), TpeyroapHUKaMHU yKa3aHbI CTAHIIUU 59 dKCIeIUIInN
HUC «Mctucna Kennpiin; BepTUKaIbHBIA pa3pe3 TeMiepaTypsl (0) ¢ ykazaHuem

CTaHIUH, IPOXOIAIUX BI0Ib CTOKOBOTO (hpOHTA.

AHanmu3upysi KOHTAKTHBIC JaHHbBIC, MMOJYYEHHBIE B X0JI€ U3MEPEHUH, yIaloCh
MOCTPOUTHL pa3pe3, BBINOJHEHHBIM B ceHTsiOpe 2011 roma B IEHTpalbHOM YacTu
Kapckoro mops, Henaneko ot 0-B Apkrhuyeckoro nHcturyTa. llosmoxxenue paspesa
nepecekaeT cpenHeMecssyHoe nojioxkenne CTokoBoro GppoHTa.

Kak moxHo BHmeTs u3 pucyHka 24 (0), koneOaHusi TemrepaTypsl B pailoHe
paspesa BapbupoBaiuck oT 1 10 6,5°C Ha rmyoune ot 0 1o 20 M. Kak MOXHO BUACTH,
3aMETHO YMEHBIIEHUE TEMIEpaTyphl MOBEPXHOCTU C CEBEpO-3amaja Ha F0ro-BOCTOK.
B paitone 12 crannuu temmnepartypa B cioe oT 0 10 12 M cocrasisiet Oonee 5,5°C, a B
patione 10 remneparypa 5,5°C dukcupyercs nuiib Ha moBepxHocTu. Ha rimy6une 20
METpPOB B paiioHe 12 cranuuu temmneparypa cocrasisiet 3,5°C, a B paiione 10 0,5°C.
B pesynerare B obOmactu 11 craHmmm HaOMIOAETCS TMEpPEMENTMBAHUE XOJOIHBIX
KApCKUX M TEIUIbIX PEYHBIX BOJ, OCOOEHHO 3aMmeTeH pe3kuil ckayok Ha 0,5°C Ha
riyoune 5 M. B pesynbrare Ha paspese B paiione 10-12 cranmuu 3adukcupoBaHa
(dbpoHTanbHAsA 30Ha, pa3beAUHSIIONIAs BOJBI C Pa3HBIM TEMIIEPATYPHBIM PEXKUMOM.
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CpaBHHBasi KOJIMYECTBEHHBIE XapaKTEPUCTHUKH, MOXHO CKa3aTb, 4YTO IIO
KOHTaKTHBIM JAHHBIM HIMpUHA (PPOHTATIBHON 30HBI COCTaBisgAeT 129 KM, a TpajHeHT
coctapisier 0,02°C/kM, a MO AKCIEPUMEHTAIBHBIM JIaHHBIM IIMpPUHA (PPOHTAIBHOU
30HBI coctaBisieT 127 km npu rpaauente B 0,03°C/km B centsiope 2011 roxa.

Takum o0Opa3oM, CpaBHHUB MOJOXKEHHUE U KOJIMYECTBEHHBIE XapaKTEPUCTHKU
CrokoBOro (poHTa NO KOHTAKTHBIM H3MEPEHUSIM, BBINOJIHEHHBIM B Xojae 59-oi
skcnenuunn Ha HUC «Axanemuk Mctucnas Kennplny M 3KCnepUMEHTAIbHBIM
JaHHBIM, TPEJCTABIECHHBIM padoTe, 3a ceHTA0ps 2011 roma ynasoch BBIACHUTH, UTO

OHMH COBIIaJAaroOT.
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4.2. OueHka KoJU4ecTBeHHbIX XapakTepucTuk [Ipukpomounoii u CrokoBoii

(ppoHTATIBLHBIX 30H

KonnuectBennsie xapaktepuctuku [lpukpomouyHOl (pOHTANbHON 30HBI 3a
2007 u 2011 roma mpexactasieHsl B Tabmune 5—6. Cpeansisi mupuHa pOoHTAIHLHOM
30HBl PAcCUMTBIBAIIACH IIyTEM OCPEAHEHMS JIaHHBIX, IIOJIY4YEHHBIX Ha Tpex
MepUAHOHANBHBIX pa3pe3ax TIIM. M3 3Tux ke [NaHHBIX NPOU3BOJAUIICA BBIOOP
OLIEHKH cpeAHe—(POHTAIBLHOIO U MakCUMallbHOTO rpaauenTa TIIM Bo ¢ppoHTanbHON
30HE. JlOMTOTHUTENBHO B TAa0JIMLIE YKa3aH THI TEPMUYECKON CTPYKTYPBHI.

Tabmuma 5. KonudecTBeHHbIE  XapakTEpPUCTUKU CO  CpeIHEAEKaaHON

U3MeHUYUBOCTHIO [IprKkpoMouHOit PpoHTanbHOM 30HBI B 2007 romy.

IIpukpomouHas
Mecs Ne
B Hexanel | Cpenusis | Xapakrep O3, Cpenne— MakcuMasbHbIi
MIUPUHA, | KOJIUYECTBO (bpoHTATBHBII IpaJIeHT,

KM D3 rpaaueHT, °C/km °C/km
CryneHyaTsli,

1 109 3 0,021 0,025
CryneHuartsli,

7 2 114 2 0,02 0,026
CryneHyaTsli,

3 121 3 0,02 0,021
CryneHyaTsli,

1 108 2 0,019 0,021
CryneHyaTsli,

8 2 128 2 0,022 0,029
CryneHyaTsli,

3 117 2 0,027 0,032
CryneHuartsli,

1 91 3 0,024 0,033

9 2 — — - -

CryneHyaTsli,

3 106 3 0,024 0,021

Cpen. 3arof 111 - 0,022 0,026

Tabmuma 6. KonuyecTBeHHBbIE XapaKTEPUCTUKH CO  CpeaHeIeKaaHOM

n3MeHYnBOCThIO [Ipukpomounoit pponTanbHOM 30Hb B 2011 roay.
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[Tpukpomounas
Mecs Ne
B Hexanel | Cpenusist | Xapakrep O3, Cpenne— MaxkcuManbHbIN
HIMPUHA, | KOJHUYECTBO (bpoHTaNbHBIN TpajueHT,

KM D3 rpaguert, °C/km °C/kM
CryneH4aTsii,

1 107 4 0,023 0,027
CryneHy4aTsli,

7 2 98 2 0,021 0,024
CryneHy4aTsli,

3 90 3 0,024 0,031
CryneHyaTsIi,

1 94 5 0,029 0,033
CryneHyaTsIi,

8 2 84 5 0,024 0,028
CryneHyaTsIi,

3 97 5 0,02 0,021
CryneHyaTsIi,

1 111 3 0,02 0,022
CryneHyaTsIi,

9 2 96 3 0,029 0,035
CryneHyaTsIi,

3 103 2 0,03 0,032

Cpen. 3aToj 97 - 0,024 0,028

MakcumanbHas cpefsisi mmpuHa [IpukpoMouHol ¢GpOHTATBLHON 30HBI 3a
OTMEYEHHBIC TOJBl cocTaBiseT 128 kM, a makcumanbHbii rpagueHT 0,035 °C/km.
[upuna [IpukpomouHoil (poHTANBLHON 30HBI B cpefHeM MeHblie Ha 30—40 kM B
cpaBHeHuu co CTOkOBOW (ppoHTaNBbHOU 30HOU. [[ekanHas M3MEHUYHUBOCTH IIUPUHBI
(bpoHTaIBLHON 30HBI B HIOJIE—aBrycTe AocTurasnia 15 kM, a B ceHTsOpe 10 10 km.
dopMupoBaHuE JaHHON (PPOHTANBHONW 30HBI CBS3aHO KaK CO 3HAYUTEIHHOU
BETPOBOM JUHAMUKOM, TaK U C MHTEHCUBHBIM TASTHUEM JIEJOBOTO IOKPOBA, MOITOMY
W3MEHYUBOCTh CPEIHET0 MAaKCUMAJIbHOTO TpaaueHTa ¢GpoHTa HecTtaOuibHa. B
pe3ynbTaTe 3aTPYyAHUTENBHO BBISIBUTH OOIINE 3aKOHOMEPHOCTH, BIIUSIOIINE HA €ro
M3MEHYUBOCTh B 00a roja Mo JaHHBIM cpeHero rpaaueHta. CTOUT JIMIIh OTMETUT,
YTO B palOHAX MHTEHCHUBHOI'O TAasHUS JICASHOIO MOKPOBA B HIOJIE OTMEYAIOTCS
MakcumaibHble TpaaueHTbl TIIM. M3meHenne wHTeHCHBHOCTH rpamueHta TI1IM
BHYTpH (POHTANILHON 30HBI OTMEYAETCS B aBTYCT€ U CEHTAOpE, YTO MOXKET ObITh

CBSI3aHO C JMHAMHYECKUM BO3JCHCTBHEM BeTpa Ha o0Ojacth (ponra. Crout
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OTMETUTh, YTO B JaHHON (PPOHTAIBLHON 30HE 3a(PUKCHUPOBAH TOJBKO CTYNEHUYATHIN
TUI TEPMUYECKON CTPYKTYPHI, MAKCUMaJIbHOE KOJTMYECTBO (PPOHTAIBHBIX PA3ACIOB —
4.

KonnuectBennsie xapakrepuctuku llomsipHoit ¢ppontansHoi 308 32 2007 u
2011 rona mpeacraBiieHsl B Tadauie 7 — 8.

Tabmuma 7. KoaudecTBeHHblE  XapaKTEpPUCTUKH CO  CPEIHEACKaAHON

n3MeHUYNBOCThIO CTOKOBOM (hpoHTANIBHOM 30HBI B 2007 TOy.

CrtokoBoas
Mecsn Ne
Jlexanbl | Cpepuss | Xapakrep @3, Cpenne— MakcuMabHbIit
IIMPHUHE, | KOJIHYECTBO (poHTaIbHBIH IpaJHeHT,

KM D3 rpaguert, °C/km °C/xkm
CryneHyaTbli,

1 124 5 0,026 0,029
CryneHyaTbli,

7 2 136 6 0,028 0,034
CryneHyaTbli,

3 139 5 0,024 0,029
CryneHvaTsbli,

1 148 7 0,023 0,027
CryneH4arslii,

8 2 162 5 0,02 0,028
CryneHvaTsbli,

3 172 4 0,025 0,031
CryneH4arslii,

1 163 4 0,021 0,024

9 2 - - - -

CryneH4arslii,

3 134 5 0,022 0,029

Cpen. 3aToj 147 - 0,023 0,028

Tabmuua 7. KonnuuecTBeHHbIE XapakKTEPUCTHKHA CO  CPEIHEACKATHOM

n3MeHInBOCThIO CTOKOBOM (hpoHTANIBHOM 30HKI B 2011 Tomy.

CrokoBas
Mecs N
B Hexansl | Cpenusis | Xapakrep O3, Cpenne— MakcuMasbHbIi
IUPHUHA, | KOJUYECTBO (bpoHTATBHBIN TPaUCHT,

KM D3 rpaguert, °C/km °C/kM

CryneHy4aTsli,
1 120 4 0,023 0,035

7 CryneHyaTsli,
2 129 3 0,023 0,028
3 103 CryneHuaTsli, 0,026 0,03
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3

1 114 CTyHe}Z{aTHﬁ, 0.02 0,029

8 2 149 | Cryneram 0022|0077

3 159 | Crynemam 0019 0,025

1 144 CTynelzanLm, 0.025 0,031

9 2 127 CTy“e‘Z‘*aT”m’ 0,022 0,027

3 100 CTynelzanLm, 0,026 0,034

Cpen. 3a roj 127 - 0,022 0,029

MaxkcumanbHast cpeansss mupuHa CTokoBoW (pOHTaIbHOW 30HBI 32
OTMEYEHHBIE To/ibl cocTaBisieT 172 kM, a makcuMmanbHbii rpagueHt 0,035 °C/kwm.
HaunGosnbinas n3MeHYMBOCTh IUPUHBI GPOHTAIBHON 30HBI oTMevaeTcs B 2011 rogy
ot 100 mo 158 kM. BHyTpuce3oHHass U3MEHYMBOCTh HMIMPUHBI ()POHTAIILHON 30HBI B
utosie—asrycre pocturaio 35-50 kM. B ceHTA0pe M3MEHUYMBOCTHh IIMPUHBI MEXKIY
nekamamu cocrapiser Oonee 50 kM. B umsmenuuBoctu rpaauenta TIIM BHyTpu
(GpoHTaNIBbHOM 30HBI KUMEETCS 001Iast TEHASHIUS CHIXKEHUS €r0 3HaUE€HUH K cepeinHe
Ce30Ha M YBEJIIMYEHHUs B Hayaje M KOHIE CE30Ha. DTO MOXKET OBbITh CBA3AHO CO
3HAYUTEJILHBIM BIIMSHAE PEYHOIO CTOKA M MHTEHCHUBHBIM IPOrPEBOM BOJAHOM TOJIIIU
B TEIUIbIN nepuos. MakcumanbHble rpagueHTsl TIIM 3adukcupoBanbl B HIOHE, KOT/1a
npoucxoaut GpopmupoBanue CTOKOBON (PPOHTAILHON 30HBI 32 CUET B3aMMOICHCTBUS
TEIUIBIX MOAU(DUIIMPOBAHHBIX PEYHBIM CTOKOM BOJ U XOJOJHBIX, COJIEHBIX MOPCKHX
BoJ. Makcumanbhble rpaaueHTel TIIM B ceHTAOpe cCBs3aHbl ¢ HMHTCHCHBHBIM
BBIXOJIA)KUBAHUEM MOPCKHMX BOJ M COXPAaHEHHEM IMOCIEAYIOIUM OO0pa30BaHHEM
XOJIOMHOTO KBa3WOJHOPOIHOTO CJIOSl Ha akBaropuu Mops. CTOMT OTMETUTh, YTO B
JTAHHOM (PPOHTANILHOM 30HE 3a()UKCUPOBAH TOJBKO CTYNEHYATBIA THUI TEPMHUYECKOM
CTPYKTYpPbI, MAKCUMaJIbHOE KOJIMYECTBO (PPOHTAIBHBIX pa3/ieoB — /.

B  gunamuke mmMpuHbl  000MX  (DPOHTANBHBIX 30H  MPUCYTCTBYET
BHYTPUCE30HHBIM XOJ, CBS3aHHBIA C pAaCHpPOCTPAHEHHEM PEYHBIX BOJA W
MHTEHCUBHOCTBIO TastHUS JIEIOBOTO MOKpPOBa. MakcuManbHas IMpUHA HAOII0AaeTCs

B aBrycTc, 410 B OCHOBHOM CBA3aHO C KIIMMATHUYCCKUMU OCOOCHHOCTSIMH Kapcxoro
70



Mopsi. MakcumanbHbie rpaaueHTsl TIIM oTMedanuce B yCTOMUMBBIX (PPOHTATBHBIX

paszenax, KOTOpble B IEJIOM OBLIM OJIM3KU K CTAIMOHAPHBIM.
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3axnouenue no pazoeny

B Kapckom Mope B pe3yinbrare palOThl MOJY4YEHbl BHYTPUCE30HHBIE
OCpEHEHHBIE OILICHKU XapakTepucTHk [Ipukpomounoit u CTOKOBOW (PpOHTAIBHBIX
30H B TEIUIBIA IEPUO TOJA.

CpenHuiil rpalueHT TEMIIEPATYyphl IPU JEKAJHOM OCPEIHEHUU JIaHHBIX BHYTPU
CrokoBoi#t pponTanbHOM 30HBI cocTaBisieT 0,029 °C/km, npu mupuHe 0Koio 137 kM.
B Ilpukpomounoii ppontansHoit 30He — 0,027 °C/km nipu mupuHe okoio 104 kwm.
[lokazano, uro rpaguentel TIIM B pailone (poHTanbHBIX 30H Kapckoro mops
HE3HAUUTEIbHBI, a TO JaHHBIM IIUPUHBI (PPOHTAIBHBIX 30H YCTAHOBJIEHO
CYLIECTBOBAHHE BHYTPUCE30HHOIO XOJa JAWMHAMUKH HW3MEHYMBOCTH (PPOHTOB Ha
akBatopuu Mopsi. OTMedaroTcsi MakcuMalbHble rpagueHTl TIIM Bo (GpoHTaIbHBIX
30HaX B YCIOBHUSX MHUHUMAJILHON JTMHAMHUKH TOJOXKEHUS OCHOBHBIX (DPOHTAIIBHBIX
pasnenoB. B paccmaTpuBaemMble robl YCTAHOBJIEH 3alaJHbI TUI PaclpOCTPaHECHUS
PEYHBIX BOJI, C KOTOPHIM CBsi3aH CTOKOBBIN (PPOHT.

KoHTakTHBIE M3MEpEHUs MOATBEPKIAAIOT MECTOIOJIOKEHUE BBICIIEHHOTO C
MOMOIIbIO ACCHMUJIMPOBAHHBIX NaHHbIX CTOKOBOro ()poHTA B aBryCcTE€ M CEHTIOpeE.
CToUT OTMETHTb, YTO OCOOEHHOCTHIO BbIJENEeHUA CTOKOBOro (hpoHTa SBISETCS
MOJyYEHUE €r0 MECTOIOJI0XKEHUS 110 JaHHBIM TIIM, a He MO TaHHBIM COJICHOCTH WJIU
xynopodmmty «a». B centsaope y [Ipukpomounoro, a B aBrycte y CTOKOBBIX (D)POHTOB
OTMEYAeTCs MUK BHYTPUCE30HHON M3MEHUYMBOCTH TMOJIOKEHUS, OUEBUIHO CBSI3aHHBIN
C IIpOLIECCaMH CUHONITUYECKOI0 XapakTepa, TasHUEM apKTUYECKOro JIbJla U BETPOBOM
JTUHAMUKOM.

B pesymbrare = 00paOOTKM  3KCHEAMIIMOHHBIX  JAHHBIX  HAYYHO-
ncciaeqoBarenbckoil skcnenumuu Ne59 ma HUC «Axanemuk Mctuciaas Kenapinny
3auKCUpOBaHHBIE (POHTAIBHBIE 30HBI HA BTOPOM pa3pe3e COBMANAIOT C
nonoxkenreM CTOKOBOro cpenHemecsuyHoro @ponrta B ceHtssOpe 2011 ropa,

BBIACJICHHBIM I10 HpeHCTaBHCHHOﬁ B pa60Te MCTOJUKCE.
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3akJIroueHue

B xome paboTel mnpeanpuHATa IMONBITKA CHCTEMATHYECKOTO ONUCAHUs
OCOOEHHOCTEW BHYTPUMECSYHOW M BHYTPUCE30HHOW JIMHAMHUKHU (DPOHTANBHBIX 30H
bapennieea u Kapckoro Mopeil B Trobl ¢ MHUHHMaJIbHOM IUIOMIAABI0 JIEAOBOTO
IIOKPOBA.

B pesynpraTe npoBeAeHHON pabOThl paccUMTaHbl MOJIA TPATUEHTOB IS
CpeIHEMECSUHbIX U JeKaaHbix JaHHbIX TIIM. IlocTpoeHHble 1151 O€3J1€IHOTO
IIEpUoAa CpPEIHEMECAYHBIE M JIEKAaJHbIE KOMIIO3UTHBIE KapThl, COYETAOIINE
pacupenenenust TIIM u rpaiueHTOB TEMIIEPATYPHL.

JleTeKTUpOBaHbl TOJIOKEHUST OCHOBHBIM (DPOHTAJIBHBIX pPa3JEiIOB BHYTPHU
(pOHTAJIBHBIX 30H Ha OCHOBE MEPHAMOHAIBHBIX pa3pe3oB. B bapenueBom mope —
[TpukpomouHas (poHTaNbHAasE 30HA, HAXOAAIIAACA B CEBEPHOW dYacTU MOps U
[TonsipHast ppoHTanbHAs 30HA, HAXOAAUIAsACs B I0KHOU yacTu Mops. B Kapckom mope
— Ilpuxpomounass ¢QpoHTambHas 30Ha B ceBepHOM wyactu Mops, CTokoBas
(GpoHTaNbHas 30HA — B [IEHTPAJIbHON YaCTH MOPSI.

IIpousBeieH pacyeT KOJMYECTBEHHBIX XAPAKTEPUCTUK  HM3MEHUYMBOCTH
TEeMIEepaTypbl B pailoHax (PpoHTaNbHBIX 30H. CpenHUN IpaJueHT TeMIlepaTypbl Ipu
JEKATHOM OCPEIHEHMH AaHHbIX BHYTpH llomsipHON (ppoHTanbHOW 30HBI COCTABIISET
0,04 °C/xkm, npu mupure okojo 120 kM. B [Ipukpomounoii (GpoHTAIBHON 30HE —
HemHoro menee 0,03 °C/km npu mupuHe okoigo 80 km. CpeaHuil rpaaveHt
TEeMIIepaTypbl NMpU JEKAJTHOM OCPEIHEHUHU AaHHBIX BHYTpH CTOKOBOU (PpOHTaIBHOM
30HbI coctaBisier 0,029 °C/km, nmpu mmpune okoio 137 km. B Tlpuxpomounoi
¢dbponrtansHoi 30He — 0,027 °C/kM nipu mmpune okoso 104 kM.

OnucaHo MONOKEHHE U JUHAMHKA (PPOHTAIBHBIX Pa3/eOB B TEIUIBIA CE30H.
O11eHeHbl KOJIMYECTBEHHbBIE XapaKTEPUCTUKH (DPOHTATIBHBIX 30H PAa3HOTO IeHEe3uca.

CpaBHuBas QpoHTaibHy0 TuHaMHuKy bapenueBa m Kapckoro mopei, MOXKHO
CKaszaTb, YTO (ppoHTanmbHBIE 30HBI bapeHieBa MOpsi UMEIOT OOJbIIKME TPaTUCHTHI

TEMIICPATYPp W IIHUPUHY, 4 3HAYUT SABJIAIOTCA Oonee HNHTCHCUBHBIMH, YCM B KapCKOM
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mope. Ha ¢pontansubie 30Hb1 bapeniieBa Mopst BO3J€CTBYET MHOKECTBO BasKHBIX
(bakTOpOB, TAKUX KaK MOIIHBIC TEILJIbIC M XOJOJHbIC TEUCHHS, BETPOBasi TUHAMHKA U
coJiHeYHasi akTUBHOCTh. CTOMT ymomsiHyTh, 4yTo bapeHieBo Mope B OoJblIuit
IPOMEXYTOK BPEMEHU OTKPBITO OT JIbA0B, YeM Kapckoe. B pesynbrare pponTambubie
30HBI bapeHnieBa MOpsi MOKHO UJIEHTU(UIIMPOBATH C UIOHS IO OKTS0pb, a B Kapckom
MOPE JIUIIb C UIOJISI TI0 CEHTSAOPb.

B toxe Bpems, B KapckoM MoOpe yHUKabHBI KaxAas U3 JABYX BbIJCICHHBIX
¢poHTaNbHBIX 30H. CTOKOBYIO (DPOHTANIBHYIO 30HY TENEPh BO3MOXKHO BBLIEIATH HE
TOJIBKO TI0 COJEHOCTH WIH XJIOpOPWILTy «a», HO W MO TeMIeparype BOJ.
Ocob6ennocteio [Ipukpomounoii ppoHTansHas 30Ha B KapckoM Mope siBasieTcs To,
4yTO €€ BIIEPBBIC YAAJIOCHh BBIICIUTh HAa akBaTopuu mops. [Ipu 3TOM, rpagueHThI U
HIMpHUHA PPOHTATIBHBIX 30H B Kapckom Mope 3HaUMTENbHO HUXKE, YeM B bapeHueBoM
mope. Ilostomy ¢ponTanbHble 30HBI Kapckoro Mopsi ropasio  ClOXHEe
UJCHTU(GUIIMPOBATH HA AKBATOPHUU 110 TEMIIEpaType MOBEPXHOCTU MOPS.

[IpeacraBieHHble MaTepHallbl CBUAETEIBCTBYIOT O HAJUYMHM  CJIOKHOMN
BHYTPUMECSYHOU AWMHAMUKU (poHTaNbHBIX 30H B Kapckom u bapenneBo mope.
OpHako BCe 3TU JaHHBIE OTHOCATCS K IMOBEPXHOCTHOMY CJIOI0 M CaMH IO cebe He
JIal0T BO3MOKHOCTH OOOCHOBAHHO CYJUTh O TOM, HACKOJIBKO TTyOOKO MPOHUKAIOT T€
WIM MHBIE MPOLIECCHI B BOJHYIO TonIly. HenmocpeacTBeHHOE BBISBIEHUE MPOLIECCOB,
OTBETCTBEHHBIX 3a HAOJI0JaEMOE pACTIPEACICHUE TUAPOIOTUYECKUX TapaMETPOB Ha
MOBEPXHOCTU MOpS, TpeOyeT MPOBEACHUS INTyOOKOBOIHBIX U3MEPEHUHN

JlanpHeniee pa3sBUTHE MCCIECIOBAHUN IIPEAINOJIAraeTcs HalpaBUTh Ha
CpaBHEHHUE MOJIOKEHUS U AUHAMUKU (DPOHTAIBbHBIX 30H B bapenueBom u Kapckom

MOPsX B YCIIOBUAX MHHUMAaJIbHOM U MaKCUMaJIbHOM JICAOBHUTOCTHU ApKTHKI/I
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