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IIVIEHAPHBIE JOKJIABI

MOHHMTOPHUHI' COCTOAHUA ITPUPOJHBIX CPE/]
CEBEPHOI'O JIEJOBHUTOI'O OKEAHA (CJI0)

®poJos N.E.

AAHUMU, 2. Canxm-Ilemepbype, Poccus
frolov@aari.ru

KiroueBbie ciaoBa: CesepHblil JlenoBUTHI OKeaH, MOJspHAs 00-
JacTh, THAPOMETEOPOJIOTHYECKAsl CEeTh, KIMMATHYECKash HW3MEHYH-
BOCTb.

OCHOBHBIM HMCTOYHHKOM JAHHBIX MOHUTOPHHTA COCTOSHUS TIPH-
POIHBIX CpEJI SBJISCTCSA THIPOMETCOPOIOTHYECKas CETh HAOIIOICHU I
(cTaHIIUU ¥ TIOCTHI), COJIEPKAHKE U Pa3BUTHE KOTOPOH BO3IIOKEHO Ha
Pocrunpomer.

I'unpomeTeoposornueckas CeTh CYMIECTBYET, NMPAKTHYECKH, BO
BCEX CTpaHax MHpa U KoopAuHHUpYyeTcs: BeceMupHoit MmeTeopooruye-
ckoii opranmuzanueir (BMO).

ITo Bumam HaONIOAEHUH THAPOMETEOPOIOTHIECKAS CETh JAETUTCA
Ha METEOPOJIOTHYECKYI0, a3pPOJIOIHYECKyI0, MOPCKYIO, a TaKKe CIie-
LHAJTU3UPOBAHHYIO.

VCTOYHNKOM NTaHHBIX O TIPUPOTHON CpEJle TAKKE SBIISTFOTCS KIIH-
MAaTUYECKHUE IEHTPHl U 00CepBaTOPUU, CO3/JaHHBIC KaK HA HAIMO-
HaJIBHOM, TaK ¥ Ha MEXJIYHapOIHOM ypOBHE, MEXIYHApOIHBIH 00-
MEH JaHHBIMH B pamkax BMO u apyrux MeXayHapOIOHBIX U JIBY-
CTOPOHHHUX COTJIANNIEHWH W MPOTrpaMM, aBTOHOMHBIE cpencTBa (Oyw,
ABTOMAaTUYECKHE CTaHIWM), HabmoaeHus u3 kocmoca (/33) u cyno-
BBIE DKCITEUIIHH.

B AAHHMMU nanaxen cb6op u 0000IIECHIE THIPOMETEOPOTIOTHIC-
ckux AaHHbIX 1o CeepHoil nonsapHoit odmactu (CIIO), B ToM yucne
CJIO, u exeroano mybmnukyercsi «O030p rHIPOMETEOPOIIOTHIECKUX
nporieccoB B CeBepHON MOSAPHONW 00MacTW» 3a MPOIISIITHA TOJI.
0030p conepxkut: Mereoponoruueckue ycnopus B CIIO, nemoBbie
ycnoBus u nponecchl B CJIO u ero MopsiX, THAPOIOTUIESCKHAE U TH/-
poxumuueckue yciosus B CJIO.
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B noknane npuBeneHbl NaHHbIE KIMMAaTHYECKON HM3MEHYMBOCTU
cocTostHUs pupoaHbIX cpea CJIO.

B 3axmodueHun noknaza oOCYyXIAlOTCS MPOOJIEeMbl MEXBEIOM-
CTBEHHOU KOOpAVHaOWU U, BOBMOXKHO, KOOII€pallu B 4aCTH OpraHu-
3alMd U TPOBEAEHUA MOPCKHX SKCHEAULMNA U AENAeTCs BBIBOJ O
HEOOXOIUMOCTH 3aBEepIICHUs pa3paOboTKH HOBOH penakiuu Crtpate-
TUW Pa3BUTUA MOPCKOM JestenbHocTH Poccuiickoit depeparuu a0
2030 roma, a Takxe ckopermero yrepxknaeHus OLII «Mwuposoii
okean» Ha 2018 — 2023 rozael.

SBOJIIOIIASI MHOI'OJIETHEM MEP3JIOTHI B
BEPEI'OBOM 30HE U HA HIEJIb®E MOPEH
BOCTOYHOU CUBUPHU

I'puropbes M.H.', Makcumos I'.T.

"UM3 CO PAH, 2. Axymck, Poccus
HHIT CO PAH, 2 Hosocubupck, Poccus
Grigoriev@mpi.ysn.ru

KiroueBble cjioBa: KPHOT€HHBIC OEPEroBhIC MPOLIECCHI, CyOaKBab-
HbI€ MHOTOJIETHEMEP3JIbIE TIOPOIBI, IETPATAIAT MEP3IIOTHI.

Apkrrndeckue Oepera mopeir Bocrounoit Cubupu Tepstor Oonee
10 xm? mnomanyu npubpeskHoi cymu B roA. HanbGombmas ckopocTh
OTCTYIAaHUsI CBOMCTBEHHA JBAUCTHEIM OeperaM. Mx paspyimienue o0y-
CJIOBJICHO MPOLIECCAMU TEPMHUUYECKOHN AeHYJalluu, adpa3uu 1 Spo3uH,
TEPMOKApCTa, a TaKKe KPUOTCHHBIMU CKJIOHOBBIMHU IPOLIECCAMU B
COYETaHWU C APYTUMU TIporieccaMu MopdoreHesa. s onpenenenus
CpemHel CKOpOCTH OeperoBoil 3po3uK U MacChl OEPEroBOro MaTepu-
aja, MOCTyMaroIiero Ha menb(, Obuta pazpaboraHa 0a3za JaHHBIX,
Oasupyromascsa Ha IeTATbHOM CETMEHTHPOBAHUU MOOEPEXNN Mopei
JlanteBbix 1 BocTouno-Cubupckoro. B cuity BBICOKOH JIBAMCTOCTH
MHOTOJIETHEMEP3JIBIX MOpoJ OeperoBoil 30HBI Mopell Boctounoii
Cubupy, rae NPOTSHKEHHOCTh OEperoB ¢ JIeNOBBIM KOMIUIEKCOM
(IIeNCTOIIEHOBBIE OTJIOKEHUS C OOBEMHBIM COJIEpKaHUEM T'PYHTO-
Boro snbaa a0 80%) coctaBnser Oonee TPETH IJIMHBI MOOEPEXKbs,
IIPOIIeCCHl KpHOMOP(OTeHe3a UrparoT BEAYILYIO POjb B pa3pylleHHH
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OeperoB. B mocnennee necsatuneTre 3aMeTHOE YCHIIEHHE OeperoBbIX
MPOIIECCOB OTMEYAETCSI Ha yYacTKax MoOepexbs IEHTPAILHON YacTH
Mops JIanTeBbIX.

Cpenane cKopocTy 3po3un Bcex OeperoB Mopsi JIanTeBbIX, YUHUTHI-
Bas M CTa0WIIbHBIC OeperoBbie cerMeHThl, coctaBisoT 0,7, a Boctou-
HO-Cubupckoro — 1 M/rog, mpu 3TOM TEMH Pa3pyLIEHUs JIBAUCTHIX
OeperoB, cooTBeTcTBeHHO, — 1,9 W 1,6 M/rog. MakcuManbHas CKO-
pocTh OeperoBoil 3po3uu, 25 M/TON, MHCTPYMEHTAIBHO 3apEeTHCTPH-
poBana Ha o-B¢ Myocrtax B 2005 r. AHanu3 OnucaHusI HCTOPUIECKIX
cOOBITHI 1 HAOMIOAEHNH EPBOIIPOXOALEB HA BOCTOYHO-apKTHIECKUX
ocTpoBax Poccum, MO3BOJNSET MPEAOIOKUTh, YTO TEMITBI pa3pyIie-
HUS JIBAUCTBIX OeperoB Moriu nocturath 40 — 50 M/ro.

Junamuka paspylieHus OeperoB ompeaensieT KpyTH3HY YKIOHa
PEUKTOBOM HMOJABOAHOM MEP3JIOTHl HAa MPHIIETAIOIIEM MEJIKOBOJLE,
KOTOPBIN MMEET IOJIOTUH XapaKTep IPU BBICOKOM TEMIIE paspylle-
HUS T00EPeXbs U KPYTOH NIPU HU3KOM.

[lonBomHast mMep3noTa WM cyOakBalbHBIE MHOI'OJIETHEMEP3JIbIE
moponsl (CMMII) B apkTWdecknx MOpAX M3y4eHa KpaiHe ciado.
HeusBecTHBl HU €e MOLIHOCTh, HH KOHTYpHI PaclpOCTpaHEHHs Ha
OTHOCHUTEIHHO TPHUTIYOOM menbde. Y CTaHOBICHO aKTUBHOE MPeo0-
pa3oBaHME JBAWCTHIX MHOTOJIETHEMEP3IBIX IMOPOJ B MEIKOBOTHON
30HE apKTHYECKOro menbga. JlaHHBIE, MONyuYeHHbIE 0 HEMHOTO-
YHUCJICHHBIM OypPOBBIM NPO(UIAM Ha MPHUOPEKHOM MEIKOBOIbE, MO-
Ka3bIBaIOT 3HAYMTENbHBIE BapHalMM B YKJIOHAaX KPOBJIM M TeMIax
Jerpagalliid Mep3JI0Thl CBEPXY, IPH JIOBOJIBHO «BBICOKHX)» TeMIIepa-
typax (-1, -1,5°C) B ee Tonmax Ha pacCTOSHUM YK€ B HEPBBIX KH-
noMmerpax oT Oepera. CpegHuii YKIOH (0T Oepera) KpOBIH TTOIBOJ-
HOM Mep3/IO0TH B MpUOpexHO-menb(PoBoil 30He Mopeit BocTouHoit
Cubupu cocrasmsier 0,011 (0,62°). YcraHOBIIEHO, YTO CKOPOCTH Jie-
rpajallid BEPXHUX TOpU30HTOB penukToBelx CMMII coctaBnser
NepBhIe JIECATKA CAHTUMETPOB B BEpXHEH 4acTH MOJBOJHOTO Oepe-
TOBOTO CKJIOHA, YMEHBILASCh 10 JOJIE CAaHTUMETpPA B TOJ B HUYKHEU
€ro 4acTd. JTa CKOPOCTh ONpEAESIeTCS TUHAMUYECKUM PEKUMOM
0eperoBoii 30HbI, COCTABOM, CTPOCHHEM M MOIIHOCTBIO 3aJIE€TalOLINX
Ha KpPOBJIE MEP3JIOTHI OCAIKOB, TEMIIEPATYPOH U COJEHOCTHIO MpPH-
JOHHOTO  CJOS  BOABL, a  TaKkKe  XapakTepoM  THOpO-
JTUTOMHAMIYECKHX TIPOIIECCOB B IPHOPEIKHON 30HE mIeb(a.

19



COBPEMEHHBIE MPOBJEMbI HEAPKTUUYECKHX
MOPEU P®

Corues 10.®.!, I'pysunos B.M.!, JIbsxos H.H.%, 3axapuyk E.A.}

'TOUH, 2. Mockea, Poccus
2CO I'OHH, 2. Cesacmononw, Poccus
SCIIO I'OUH, 2. Canxm-ITemep6ype, Poccus

dyakoffl@mail.ru

KuaoueBble cioBa: A3zoBckoe mope, UepHoe mope, bantuiickoe mo-
pe, KIuMaTH4eCK1ue U3MEHEHUs, KaueCTBO BOJI, MOHUTOPHHT.

B ycnoBusix rio0aibHOTO MOTEIUICHHS MOCIEAHUX NECSITUICTHH
U yCWIMBAIOUIErOCS aHTPOIOI€HHOI'O BO3AEUCTBHS, HECOMHEHHO,
SBJIAETCS aKTyalbHOM 3a7a4a OLEHKH U3MEHEHUI MPUPOIHOM Cpelbl
HeapKkTHyecKkux Mopeu Poccuiickoit ®@eneparuu (A3oBckoro, ba-
THIcKOT0, YepHOoro Mopeii), BHISIBICHUS MPUYMH 3TUX U3MEHEHUN U
ONMCAHKUE UX MEXAHU3MOB.

Ha ocHoBe marepmnanoB HaOmromeHuit 6eperoBOr CETH CTaHITHHA
Pocrunpomera 1 MOPCKHMX 3KCHEIUIMNA, COOpaHHBIX 32 BECb MHOTO-
JIETHUN TIEPUOJI UCCIIEIOBAHNMN, CITy THUKOBOW WH(OPMAIIIH, TaHHBIX
peaHaTu30B METEOPOJIOTHIECKUX U TUAPOPUIUIECKHX ITOJIEH, BBISB-
JIEeHBl OCHOBHBIE 3aKOHOMEPHOCTH PETHMOHANBHBIX KIUMaTHYECKUX
W3MEHEHUH Il MoOepeXbs W OTKPHITHIX PaiOHOB HEAPKTUUECKUX
mopeit Poccuiickoit peneparuu (A3osckoro, UepHoro u banrtuiicko-
ro Mopeil), KOTOpbIE 3aKII0Yal0TCS B CIEAYIOLIEM:

— B kauectBe 0011€eli TeHaeHnMu Bcero XX 1 Hayana XXI Beka, B
ocobennoctr 30-tetus (1977 — 2007 rT.) 11 akBaTopuii A30BCKOTO
n YepHOro mMopeH, BBIIEIAIOTCS YCTOWUUBBIE MOJOKUTEIbHBIEC JIHU-
HEHHbIE TpPeHABl TEeMIIEPaTyphl BO3AyXa, aTMOC(EpHBIX OCaIKOB,
BEIMYMH OI0/KEeTa MPECHBIX BOJ, YPOBHS W, CTOJIb )K€ yCTONYNBEIE,
OTpHUIATEIbHBIE TPEHIIBI CKOPOCTH BETpa, COJIEHOCTH BOJl, WHTEH-
CHUBHOCTH BOJIHEHMS W HCIAapeHMs, JIEJOBUTOCTH. B mocienyromue
roger (2008 — 2016 rr.) HaOMIOAANOCH MPOAOIKEHUE IMOTETICHHS
BO3JyXa W BOJ NMPHOPEKHOW 30HBI, HO MPOM3OILIO COKpAIEHUE Be-
anurH OI0JpKeTa TPECHBIX BOJA MOpEH, NpexAe BCEro 3a CueT
YMEHBIIEHUS CTOKAa pEK M KOJIMYECTBA OCAJKOB, BBINAJAIOIIMX Ha
MIOBEPXHOCTH MOPAL.

20



— CraTUCTHYECKUI aHATN3 Pa3IUIHON THIPOMETEOPOTOTHIECKOM
nHpOpMaIUH, TOIyYeHHOH B pernone bantuiickoro mopst B XX u
Havane XXI BeKoB, TakkKe CBUAETEILCTBYET O 3HAUUTEIIBHBIX H3Me-
HEHUSIX MPUPOAHBIX ycloBUH bantuku B mociennue aecarmierns. C
koHna 1980-x rogoB Haj pernoHOM banTwiickoro Mops Hadamoch
YCTOMYMBOE TOBBIIIEHUE TEMIEPATyphl BO3AyXa, KOTOPOE MPOJO-
’KaeTcsl 0 HacToAllero BpeMeHu. B oTkpbiTON yactu bantuiickoro
MOps B TIOCTIEIHUE JECATUIIETHS HAOIIOAAI0TCA 3HAYMMBIE TTIOJOXKH-
TeNbHbIE JUHEWHBIE TPEHAbl B M3MEHEHUH TeMmIepaTypsl Bojsl. Ha
(oHe MOBBIICHUA TEMIEPATypbl MOpPS, OTMEYAETCsI YMEHbIICHUE B
HECKOJIBKO pa3 KoJndecTBa OONBIIMX OanTHCKHX 3aTOKOB. Comé-
HOCTb MPUIIOBEPXHOCTHOI'O CJIOS MOpSI TOYTH BO BCEH OTKPBITOM
banTtuke uMeeT TEHAEHLNIO K CHYKEHUIO B cpenHeM Ha 1 — 2 %o. B
BOCTOYHOM 4yacTH (DHHCKOTO 3aiuBa B MOCIEIHUE AECATUIECTUS 3a-
METHO YBEJIMYMIIACh YACTOTA OMACHBIX U 0CO00 OMACHBIX MOJBbEMOB
ypoBHs Mops. 3a nocinegHue 30 JIeT KOIMYEeCTBO HABOJHEHWH B
ycthe HeBrl yBenuuuioch B 1,6 pasa o CpaBHEHHIO C MPEALIECTBY-
FOIIUM TPUALATHIIETHEM.

Ha Texymmit MOMEHT HAOIIOAEHUS 3a Ka4eCcTBOM BoJ UepHOTo u
A30BCKOTO MOpei B paiioHe KpeiMa BeayTcs B OrpaHHYECHHOM O0Bbe-
M€ U TpeOyIOT CPOYHOTO BOCCTAHOBJIEHHS TOCYJapCTBEHHOTO KOH-
TPOJIL 1O TMPOTrpaMMe TOCyAapCTBEHHOTO ()OHOBOTO MOHHMTOPHHIA
KayecTBa MOPCKHX BOJ U BEPXHET0 aHTPOIOTEHHO TPaHCHOPMHUPO-
BAHHOI'O CJIOSI MOPCKHMX IOHHBIX OTIOKeHHH. CoriacHo pacueTam
WHJEKCa 3arpsi3HEHHOCTH BOJ, mony4deHHeIM B 2013 — 2016 rr. Ha
OCHOBE CpEIHEH KOHIEHTpalMH NPUOPUTETHBIX U Ka)XXIO0ro W3
pallOHOB KOHTPOJIS 3arpsA3HSIOIINX BEIIECTB H PACTBOPEHHOTO KHC-
J0poJia, Boabl A30BCKOro M UepHOro Mops yaie Bcero Kiaccugu-
nupoBanuch kKak «uucteie» (II xmacc). Ilpu sToM B psne paiioHOB
Mmopeii (Kepuenckuii nponus, CeBacTononbekas OyxTa) OTMEUaeTCs
POCT MaKCUMAITbHBIX KOHIIEHTPAUi HEPTETIPOyKTOB.

B nonroneprnonHbIX TEHASHIMSX MOYTH BCEX MCCIEAYEMBIX TH-
POXUMHYECKHX IOKa3aTeJIell COCTOSHUSA BOJ NMOBEPXHOCTHOTO CIIOS
FOKHBIX W I[EHTPAIbHBIX PailoHOB banTuUHCKOro Mops 3HAYMMBIX
TPEH/I0B HE BBISIBICHO. B NpHIOHHOM Cll0€ LIEHTPaIbHOU 4acTH MO-
ps Ha TiyOuHe 225 — 230 MeTpOB OTMEUaIOTCA CPaBHUTEIHHO PE3KUE
M3MEHEHUS CONEPIKaHUA BCEX TMIPOXMMHUYECKUX TOKa3aTeaeu, npu-
ypOdYeHHBIE KO BPEMEHHU MPOXOKIECHHUS OONbIINX OanTHIICKUX 3aTo-
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KOB, B IIEPpHUOAbI OTCYTCTBUA KOTOPBIX, OHCHKU TUAPOXUMHUYCCKUX
napamMeTpoB UMCHOT TCHACHIIUIO K ITOBBIIIICHUIO.

HCCJEJOBAHUE U MOHUTOPUHT MPUBPEXKHON
SKOCHUCTEMBI YEPHOI'O MOPS HA TIOCTOSHHO
JAEUCTBYIOIEM ITOJIMT'OHE HO PAH

3anenun A.I'.!, Apamkesnu E.I'.!, Bapanos B.1.%, Kykues C.B.%,
Jlynnosa H.E.%, Ocrposcknii A.I'.!; Quepennuk B.B.%,
Moasimos O.U.2, Cososbes JI.M.3

'HO PAH, 2. Mockea, Poccus
’FOO HO PAH, 2, Ienenocux, Poccus,
S@IBYH MTU, 2. Cesacmonons, Poccus
zatsepin@ocean.ru

KioueBbie ciaoBa: UepHoe Mope, mpuOpexkHas 30Ha, TOJHIOH,
NepMaHEeHTHbIE HaOMIOJICHNS, aBTOHOMHBIE CTaHLUH, CYAOBBIE HC-
CJICIOBaHMSL.

C menbro pa3BUTHSA TPHOPESKHOW YEPHOMOPCKOW HAOIIOAATEITh-
Hoit cuctemsl B 2010 — 13 rr. B mpubpexxHOoi 30He YepHOTO MOpS B
paiione r.l'enenmxuka Ha 6a3e HOxHoro otraenenus WuctutyTa
okea"onoruu uM. ILII. Hlupmosa PAH pa3BepHyT nmocTosiHHO neil-
CTBYIOIIMH TOJIUTOH, NMPEeIHA3HAYSHHBIN I IEpPMaHEHTHOTO MOHH-
TOPUHTA COCTOSIHUSA BOAHOM cpenbl U 6MOTHl. OCHOBY IMOJUTOHA CO-
CTaBJIAIOT aBTOHOMHBIE 3aSKOPEHHBIE U JIOHHBIE CTaHIUH, U3MeEps-
fouye npoduny ruapodu3nYecKux MapaMeTpoB C BBICOKUM IIPO-
CTPaHCTBEHHO-BPEMEHHBIM pa3pelleHueM. BBIMONHAIOTCA Takke
pEryJIsIpHBIE CYJOBBIE pa3pe3bl ¢ KOMIIEKCHBIMU HCCIEAOBAHUSIMU
COCTOSIHUSI MOPCKOH 3KOCHCTEMBI.

[Tosrygaemble JaHHBIE UCITOJIB3YIOTCS ISl M3yUeHHUs MacITaboB
MEXaHU3MOB HM3MEHUYMBOCTH MOPCKOM 3KOCHCTEMBI IO BIUSHHEM
AQHTPOIOT'CHHBIX M €CTECTBEHHBIX (B T. ., KIIMMAaTUYECKUX) BO3JEH-
CTBHUH, BOTOOOMEHHBIX IPOIIECCOB B CHCTEME «IIENb( — TIIyOOKO-
BOJIHBIN OacceifH», a TakKe MHOTUX JIPYTUX SIBICHHN (PpU3NYEecKOil,
XMUMUYECKOM M OWoornuecKkod mpuponsl. JlaHHBIE PeETyISPHBIX
KOHTaKTHBIX U3MEPEHUH BOCTPEeOOBaHBI Ul KaauOpaluy CIly THUKO-
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BBIX U3MEPEHHUH M BepUPHUKAIIMHN PEe3yIbTATOB YHCICHHOTO MOJEIH-
poBaHMA LUpPKyJAnuKu Boj. [Ipennaraercst pacmpocTpaHeHHE METO-
OB U CPEICTB IOJUTOHHOTO MOHHUTOPMHra NPHOPEXHON BOAHOM
cpenbl M OWOTHI Ha ApyTHe cekTopa UepHOro Mops C IeNbI0 co3/a-
HUSl €MHOW CHCTEMbl MOHHTOPHHTa MPUOpEXHOW 30HBI YepHOro
MOpA.

Cpenn BaKHBIX PE3yIbTATOB, MONYYEHHBIX Ha MOJIUTOHE B IIO-
CJIETHHE TOJbI, OTMETHM CJIETYyIOINHE.

1. Kpyrmoroguuselif KOMIUIEKCHBIH CYJOBOW MOHHUTOPHUHI CO-
CTOSIHUS BOAHOH cpelbl 1 OMOTHI Ha MONIEpeyHOM Oepery paspese 1mos-
BOJIWJI yCTAHOBUTH, YTO TEMIIEpaTypa XOJIOJHOTO MPOMEKYTOYHOTO
cios B 2014 — 2016 rr. npessimana 8°C U JUIIb MOCIIE XOJIOTHOM 3U-
MbI 2016 — 2017 rr. onsite onmyctuiack Hke 8°C. YpoBeHb 3BTpodhu-
KallM{ BOJ TPONOJDKAeT CHIKATHCS, MX XHMHYECKOE 3arps3HeHHe
penko npessimaer [1JK gaxe B OyxTax, BiIMsHHE TPEOHEBUKOB BCE-
JICHIIEB Ha 300IJIAHKTOHOE COOOIECTBO HE POCIICKUBAETCSL.

2. VYTOUYHEHbl OLEHKH BCTPEYaEMOCTH CyOMe3oMacIuTaOHBIX
BHUXpel Ha aKBaTOPUU IOJIUTOHA. Y CTAHOBJIEHO, YTO 3TU BUXPU JUa-
MeTpoM OT 2 1o 10 kM dopmupyroTcs Ha mensde, Kak B X0JIOJHOE,
TaK ¥ B TEIJIOE BPeMs IO, IPX 3TOM YHCIO LIUKIOHOB M aHTHIIHK-
JIOHOB MPHUONHU3UTEIHHO PaBHO APYT APYTY, & BEPOSTHOCTh UX OOHa-
pyxeHus npu cheMmkax coctasiseT 70 mporeHToB. OHH BHOCST CY-
LIECTBEHHBIN BKJa B KpoccIeab(oBbIl BOJOOOMEH.

3. IIpoBenensl ycremniHble MOPCKHE UCTIHITAHHUSI MAaKETOB OKea-
HOJIOTHYECKOTO Jpel(yromero 30H1a ¢ M3MEHIEMOH TIaBy4YeCThIO —
POCCHICKOro NMPOTOTHIIA MOIUIaBKa Apro, W MOJBOAHOHN 3asgKOpeH-
HOM JeOenKu ¢ CHUCTeMOW OHNIaiH mnepemaun mgaHHBIX CTD-
30HANPOBAHMS.

Pabota BeimonHeHa npu noxaaepxke rpanta PH® Ne14-50-00095

n rpanta POOU Nel7-05-00381.
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CEKIIUA 1 « COBPEMEHHOE COCTOSAHUME N
AKTYAJIBHBIE TPOBJIEMBI OKEAHOJIOTI'UN»

SKCIEPUMEHTAJIBHOE UCCJIEJOBAHUE
T'EHEPALIMX BHYTPEHHUX IPUJIMBOB JOHHOM
TOIIOTPA®UEN

Epmanmok E.B.!, Bpyse K.%, Iniie I'.2, Jlokcya T.2

"UTuJl CO PAH, . Hosocubupck, Poccus
’ENS de Lyon, . Jluon, @panyus
ermanyuk@hydro.nsc.ru

KiroueBble c/IoBa: BHYTPEHHUE BOJIHBI, CTPaTU(UKALIMS, TOMOTPa-
¢us nHa.

I'enepanyst BHyTpeHHUX NPUIMBOB B OKEaHE IMPOUCXOIUT 3a CUET
B3aMIMOZICHCTBHUS MTOBEPXHOCTHBIX TPWJIMBOB C Tomorpadueil nHa, B
YaCTHOCTH, C TTOJABOHBEIMH U30JIMPOBAHHBIME XpeOTamu. 1o manuoi
po0iieMe uMeeTcs oOIIMpHAas TUTepaTypa, pacCMaTPHUBAKOIIAs Pa3-
JMYHBIE BHUIBI J0- M CBEPXKPUTHUECKOH Tomorpaduu. g cioydas
M30JIUPOBAHHOTO TPETSTCTBHS B XUAKOCTH OCCKOHEYHOW TITyOWHBI
MMEIOTCS aHATMTUYECKUE PEIIEHUs I psifa clydaeB MPOCTOH Teo-
MeTpud (JUIMNITUYECKUHA UWIHHAD, cdepa), MpUYeM MOCTpoeHa
Takke TPHOIIKEHHAs] BsI3Kas acUMITOTHKA. J[ns ciydas orpaHu-
YCHHOU TIyOWHBI B JIUTEPATypPe PacCMOTPEH PsiJ BUJIOB IOHHOM TO-
norpaduu, MoKa3zaHO, YTO MOIIHOCTh BHYTPEHHUX IPUIUBOB, H3ITY-
YaeMbIX TOABOJHBIMH XpeOTaM{, yMEHBIIAeTCcs B CIIydae OrpaHU-
YEHHOW TIIyOWHBI M JOKPUTHICCKOHN Tomorpaduu 1mo CpaBHEHHUIO CO
ciy4aeM Oe3rpaHHYHON KHUIKOCTH, a B CIlydae CBEPXKPHUTUYCCKOU
Tororpaduu MOXXeT HabIIOAATECS POCT MOIITHOCTH U3TYUYESHHSL.

B Hacrosmieil paboTe MpeACTaBICHBI Pe3yiIbTaThl dKCIEPHMEH-
TAJIBHOTO HWCCJICIOBAaHHUS KOJCOAHUM Tel pPa3IndHOW TeOMETPHH
(kpyroBoil IUIHHJP, TUIOCKAsI BEpTUKAJIbHAs IJIACTUHA, KBaJAPaTHBIM
LWJIUHADP C BEPTUKAJIBHO OPUEHTUPOBAHHOW NUArOHAIbIO, MOABOJ-
HBII XpeOeT creruanbHol reomeTpur). Mccneayembie Tena 3akpern-
JSUTACH HA HIDKHEM KOHIlE (PM3MYECKOTr0 MasTHHKA, OTPYKEHHOM B
OJTHOPOJTHO CTPATU(UIIUPOBAHHYIO JXKUAKOCTh. J[MHaAmMuUeckue ma-
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paMeTpel HWCCIEAYEeMBIX TeNl OIpENEeNIeHbl C MOMOIIBI0 aHaIHu3a
(yHKIMI OTKIMKA CHUCTEMbl HAa €IUHHYHOE HMITYJIbCHOE BO3[ICH-
cTBUE. B KauecTBe TeOpETUUECKON OCHOBHI AJII HHTEPIPETALUU Pe-
3yJBTATOB HCIONB3YIOTCA COOTHOUEeHHs aduHHOrO momobus, na-
IOIIME CBS3b MEXAY PEUICHHEM 3a/aud B OJHOPOIHOMN KHUJIKOCTH U
pElIeHreM 3a1a9U B OJHOPOIHO CTPATHU(PUIIMPOBAHHON KUAKOCTH. B
YaCTHOCTH, JJIS CIyd4asl BEPTUKAIBHON IUIACTHHBI B CTPATUHUIIPO-
BaHHOW KUAKOCTH (T.€. TSI IPENEIBHOTO CITydasi CBEPXKPUTHIECKON
Tornorpaguu) NojaydyeHa MpocTas OleHKa KO3((UIIMCHTA YCUICHUS
MOIIHOCTH M3JIy4YeHHUS BHYTPEHHHUX BOJH 10 OTHOIIEHHIO K CITydYaro
IJIACTUHBI, COBEPITIAIONICH KoJeOaHusi B OTHOPOTHO CTPATHQUITHPO-
BaHHOW Oe3rpaHUuHON X)UIKOCTH. [loydeHHOe peleHue coriacy-
€TCs C pe3yJbTaTaMH JPYTUX aBTOPOB, MOJYUYEHHBIMH OoOJiee CIO0XK-
HBIMH METOJaMH. OKCHEepUMEHTAIFHOE FKCCIeI0OBaHNe I0Ka3alo,
4T0 3PPEKT YCUICHUS MOIIMHOCTU U3IY4YCHHS BHYTPCHHUX BOJIH B
YKUJIKOCTH OTPAaHMUYEHHOMN TITyOMHBI HE Pean3yeTcs, YTO HaXOIUTCS
B IIPOTUBOPEYHH C pe3yibTaTamu, nomsydeHHsiMua B 2002 — 2003 ro-
JlaX HECKOJIbKUMH TpYNIIaMH aBTOPOB. BO3MOXHON NMpUYMHON pac-
XOXJICHUSI TEOPUU C IKCIEPUMEHTOM SBJISETCS OTCYTCTBHE yueTa
pEaTbHOM CTPYKTYpPhl BOJHOBBIX ITyYKOB, KOTOPHIE B MOJETH HIe-
aNbHON OJHOPOIHO CTPAaTU(UIMPOBAHHON >KHIKOCTH JUISL CITydas
BEPTUKAIBHOHN IIACTUHBI BRIPOXKAAIOTCS B XapaKTEPUCTHUECKUE JTHU-
Huu. [TokazaHo, YTO HKCIEPUMEHTAILHO HAOIIOJaeMblIe IS TUIOCKOM
IIaCTUHBI d(DQEKTH OMU3KH K COydar0 KPyroBoro memdHmpa. [
KBaJPaTHOTO IMIJIHWHIpPA C BEPTUKAIHEHO OPHCHTHPOBAHHOW JAMaroHa-
TbI0 (SIBISIONIETOCS MOJIENBI0 TPEYTOJBHOTO IMOJBOAHOTO XpeOTa)
[TOKa3aHO CYIIECTBOBAHHE CKayKa MOIHOCTH HM3IY4YE€HUS BHYTpEH-
HUX BOJIH Ha YaCTOTE, COOTBETCTBYIOLIEH NMEPEXOAy OT CBEPXKpPUTH-
YEeCKOTO CIIy4ast K JOKPUTHUECKOMY.

OKCIIEpUMEHTAIbHO PACCMOTPEH TakkKe Cly4ail crenuanbHON
TeOMEeTPUHU TOABOAHOTO XpeOTa, AJIi KOTOPOTO MPH OMpPEIeIeHHOM
COYCTAHUU YaCTOTHI KOJICOAHWI W TIIyOWHBI CTPATU(DUIIMPOBAHHON
YKUJKOCTH MOIIHOCTh M3ITyYeHUs BHYTPEHHUX BOJIH oOpaimaercs B
HOJIBb. DTOT 3¢ (deKT ObUT TeopeTHdeckn uccieaoBad Jleo MaacoMm B
2011 romy. B wHacrosmieir paboTe OH TMOATBEPKACH DKCIIEPUMEH-
TaJlbHO. DKCIEPUMEHTAIHO MCCIeI0BaHbl IPAaHUIIBI JMana3oHa ma-
paMeTpoB, MPH KOTOPHIX 3TOT 3P(HEKT CYIIECTBYET.
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COBPEMEHHBIE TEXHOJIOI'MU ITPOBEJIEHUA
MOPCKHX HAYUYHBIX UCCJIEJJOBAHUI B
APKTUYECKOM PET'MOHE,
PA3PABOTAHHBIE B AO «'HUHI'N»

3enbkoB A.D., Kuanuos H.H.

AO «'HUHI 1y, 2. Cankm-Ilemepbype, Poccus
mail@gningi.ru

KiroueBbie cioBa: Apkruka, aiicOepr, cbéMKa penbeda AHA, reo-
¢uznueckue paboThl, MHOTOIYYEBOH 3X0JIOT, JIEAOBBIE YCIOBHS.

B I'HUHI'U pa3paboraHa yHUKaNbHAs TEXHOJOTHS MPOBEACHUS
CBhEMKH penbeda qHa 1 reoPpu3nuecKkrux padoT, a TaKKe UX KOMIUIEK-
CHpOBaHUS B TSDKEJBIX JIEAOBBIX YCIOBUSX LleHTpanbHONH ApPKTHKH
IIpU CIUIOYEHHOCTH JibAa 9 — 10 6ansoB u Tonumae 10 2 — 3 METpoB.
OTpaboTka TEXHOJOTHUHU MPOXOIWIA TPU PEIICHUH 33Ja4ddl Oompere-
JneHuss W OOOCHOBAaHWSI BHEIIHEW TpaHUIBl KOHTHHEHTAJIBLHOTO
menbpa B 2010 — 2014 rogax W, COOTBETCTBEHHO, UMEET OIpe/ie-
JICHHYIO CHen(pHKy.

Oco0eHHOCTh HACTOAIIEH METOJUKH 3aKITI0YAETCs] B IPOBEACHUN
ChEMKH penbeda THA U Teo(U3NISCKUX paboT 1Mo 3apaHee 3ariaHu-
POBaHHBIM MPSAMOJMHEHHBIM rajcaM C OTKJIOHEHHEM He Oojee Y4
LIMPUHBI TTOJIOCH 0030pa MHOTOJYY€BOTO 3X0JIO0Ta JJISi KOHKPETHOM
curyauuu. CpéMka  ocymiecTBIsslach ¢ Oopra  Hay4HO-
9KCHEIUIIMOHHOTO cyAHa «AkageMuk ®enopoB» MOA MPOBOIKOH
atoMHOoro  Jjemokoya. CyIOHO  OCHAamajJoCh  HaBUTAIMOHHO-
ruaporpaduIecKiM KOMIUIEKCOM Ha OCHOBE MHOTOJIyYe€BOTO W OfI-
HOJIy4EBOT'0 3X0JIOTOB U npoduiorpada.

ITonyueHnHble MaTepuansl JIEMH B OCHOBY 3asiBKU Poccun B OOH
Ha paclIMpeHHe KOHTUHEHTAIBHOTO menbda B ApKTHKe. PaBHOMEp-
HOE PAacIoJIOKEeHUE TAICOB ChEMKH pesbeda AHA 10 BCEMY paloHY
LentpanbHoii ApKTHKH TO3BOJIMJIO HCIIOIB30BATh BBICOKOTOYHBIE
nanable 2010 — 2014 rogoB B KadecTBe pemnepa MpH MOCTPOEHUU
nuGppoBOi MOAENH pesibeda MOPCKOTO JHA JAaHHOTO PErHOHA C UC-
MIOJIb30BAHUEM PETPOCIIEKTUBHBIX 0a3 0ATUMETPUYECKHUX JTAaHHBIX.
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Taxxe B AO «I'HUHI'N» pazpaboTana TEXHOIOTHS ChEMKH IO/~
BOJHOHM yacTH aiicOepra ¢ MOMOIIBIO MHOTOJyY€BOTO 3X0JI0Ta I
OTIpeNeNICHUs TEOMETPHUECKIX Pa3MEpOB, 00beMa MOABOAHON YacTh
aiicOepra M OIIEHKH BO3MOXHOCTH €r0 OYKCHPOBKH C IOCTPOCHHEM
3D mopnenu. TexHonorus orpabotana Juisi ailcOeproB, HaXOASIIUXCS
B Ipeiide u cuaammx Ha rpyHre. PaspaboTaHHast TEXHOIOTHS MOXKET
OBITH WCIIONIB30BaHA B JajbHEHIIEeH pabore 1Mo obecreueHuio 0e3-
OIMaCHOCTH TIpH OYKCHpPOBKE aicOeproB M MHOM (DH3MYECKOM BO3-
JNEUCTBUM HA HUX.

BEPTUKAJIBHASI CTPYKTYPA MMOJISI CKOPOCTU
TEYEHHUH B I'TYBOKOBOJHOM YACTH YEPHOI'O
MOPS 11O JAHHBIM SKCHEJUIIMOHHBIX
HCCJIEJOBAHMM 2016 r.

Mopo3zoB A.H., ManbkoBckasi E.B.

OI'FYH MI'U, 2. Cesacmononw, Poccus
anmorozov@mhi-ras.ru

KuaroueBble cjioBa: morpy)kaeMblif aKyCTHUECKHN JOIUIEPOBCKHIMA
npodmrometp TedeHnit LADCP, BepTUKalbHas CTPYKTypa TCUCHHH,
KUHETUYECKAasi SHEPIUs, YCIOBHAs INIOTHOCTh, YepHOE MOpE.

B pabote paccmarpuBaioTcsi pe3yabTaThl U3MEPEHHH, BHITOTHEH-
HBIX C HCIIOJb30BAHHUEM IOTPYKaeMOr0 aKyCTHYECKOIo JOIIepOB-
ckoro npodunomerpa teueHuit (LADCP) u CTD-30Hn2 SeaBird B
tpex peiicax HUC «IIpodeccop Bomsammkuin»y 2016 r. Dxcreauimm
npoxommau 30.06 — 18.07 (87-# peiic), 30.09 — 19.10 (89-i1 peiic) u
16.11 — 05.12 (91-ii peiic) B HEHTpaJIbHOM paiiOHE CEeBEpHOH YacTu
YepHoro Mops okono KpeiMckoro nosyoctposa.

[IpuBoasTCsS: PUMEPHI IPOPUIIEH CKOPOCTH TEUSHHS H YCIOBHOM
IUIOTHOCTH Ha OTHENBHBIX cTaHUusX. [IpoaHaan3upoBaHbl CHHXPOH-
HbIe MPO(UIN TOPU3OHTAIBHBIX KOMIIOHEHT BEKTOpa CKOPOCTH Te-
YeHHWs] M yCIIOBHOHN IJIOTHOCTH, MOJTydeHHBIE B TITyOOKOBOIHOHN Ha-
cti Mopsi. B BepxHeM 300-meTpoBOM cioe HaOIIOAaeTCs XOpOIIOo
BBIpQXCHHAS IUKJIOHWYECKas [UPKYISAus. BepTukanbHas CTPyKTy-

27



pa TeYeHWI XapaKTepU3yeTCs B CPETHEM YMEHBIIICHHEM CKOPOCTH
TEUEHHs C TITyOUHOH.

OCHOBHOE BHHMAaHHE YJIIEICHO OOCYXICHUI0 XapaKTEPUCTUK
OCPEHEHHOW BEPTUKAJIBHOU CTPYKTYphl TEUEHHUM B CE30HHOM H IIO-
CTOSITHHOM IMUKHOKJIMHAX. PaccMaTpUBaIOTCs 3aBUCHMOCTH KBajpara
4acTOTH TIaBydecTH N° M KBaJpara CABUIa CKOPOCTH TedueHHs Sh’
OT PAacCTOSIHHA IO IIeHTpa 3alleTaHds CE30HHOTO NHKHOKINHA B
BEPXHEM CJIOE MOps. YCIIOBHUE Pa3BUTHS CIABUIOBOW HEYyCTOWUYMBO-
ctH (uucno Pudapacona Ri<0,25) Bellle IeHTpa 3ajeTraHus CE30HHO-
ro nMuKHOKIMHA (cioit Tyoun 10 — 20 MeTpoB) HaOmrOaeTCs ¢ Be-
positHOCTRIO 0,3. Hike ce30HHOTO MUKHOKJIMHA YHciIo PudapacoHa,
paccuMTaHHOE HA MpUpAIIESHUIX TIyOuHBI 4 M, Beera OoJblie Kpu-
TUYECKOTO 3Ha4YeHUs. BrisiBIeHa COrmacoBaHHOCTH MOJIOKEHHS MaK-
CUMYyMOB N u SH’ , 9TO UMEET MECTO B IOJABIISAIONICH YaCTH JAHHBIX
HATYpPHBIX HAOJIOJACHUN U SIBJIIACTCS MPSIMBIM CICICTBHEM CYIIC-
CTBOBaHUS KPUTUYECKOTO 3HaYeHUs urcia Puyapncona.

YCTaHOBIEHO, YTO TMPH NEepexoie Yepe3 CEe30HHBIH MUKHOKIIIH
CpemHssI KHHETHIeCKasl SHEPT sl YMEHBIACTCS MPUOM3UTENBHO B 2
pasa ¥ IposBIAET TUHEHHYIO 3aBUCUMOCTH OT YCJIOBHOMU IUIOTHOCTH.
Takue cuTyanum HaOMIOJAIOTCS B HMIOJNIE W OKTSIOpe, Korma cylie-
CTBYET CE30HHBEIN MUKHOKIWH. [locie ero paspymieHus B HOsSOpe-
JieKabpe KUHETHYEeCKasi SHEPrusl MPaKTUUECKH 0e3 MOTeph NMPOHHUKa-
€T O]l BEpXHUM OJHOPOAHBIN NepeMellIaHHbIN clIoM, ee BeTUUrHA HA
rryoune 40 M B 2,5 pasa BBIIIE, 9eM B HIOJIE U OKTIOpe.

B mamxauX cinosx Mops (B cimoe 40 — 300 MeTpoB) ocpenHEHHAS
M30MUKHUYECKH KHHETUYECKAast YHEPTHsl YMEHBINASTCS C TIIyOUHOI: B
10 pa3 — uronb u OKTAOpH, B 20 pa3 — HOsOph. Ee 3aBUCHMOCTH OT
IJIOTHOCTH XOPOIIIO alMPOKCUMHUPYETCS TMHEHHOH (pyHKIHEH.

BrisiBieHHass nuHEHHAs 3aBUCUMOCTh MEXIY HW30IMUKHUYECKU
OCPEHEHHOW M0 BCEMY aHCAMOII0 CTaHIUKA KWHETHYECKOH SHEpPTH-
efl M yCJIIOBHOHM IUTOTHOCTHIO MOXKET PacCMAaTpUBATHCS KAK YCTaHO-
BHBILUICS OalaHC MEXKIY CKOPOCTBIO MOCTYIUICHUS SHEPTUU B BOJI-
HYIO Cpedy BCIEICTBUE BETPOBOrO BO3ACUCTBUS HAa MOBEPXHOCTH
MOpS U paboOTOH pa3IUYHBIX MEXaHH3MOB €€ Iepemadu, Tpancdop-
MaIll{ ¥ JUCCUIIAINH 110 MEPE MPOHUKHOBEHUS B TOJIITY BOJI.

B mennoMm MOXXHO KOHCTaTUPOBATh, YTO HAJTUYHE CE30HHOTO IMHK-
HOKJIMHA 3aTpPyIHSAET MPOHUKHOBEHHE KWHETHYECKOW DHEPTrUu W3
BEPXHET0 OJTHOPOTHOTO MEPEMENIAaHHOTO CJIOS B TOJIIY BOX U, Clie-
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JIOBATEJIBHO, OTPAHUYUBAET BIUSHUE BETPOBOTO BO3IECHCTBHS Ha JU-
HaMHYECKHE IPOLECCHl B HIDKEIEKAIUX CI0AX Mops. Bompoc, no-
YeMy 3aBHCHMOCTb CPEIHEW KMHETHYECKOW JHEPruu OT YCIOBHOU
IIJIOTHOCTH HOCUT JIMHEHHBIN XapakTep, Ha JaHHBI MOMEHT OCTaeT-
Cs1 OTKPBITBIM.

PaboTta BbIoNHEHa B paMKax TOCYAapCTBEHHOTO 3aJaHus 10 Te-
MaM Ne 0827-2014-0010 n Ne 0827-2014-0011.

CE30HHAS U MEXKT'OJIOBASI U3BMEHUUBOCTD
MOJIOKEHUS JTUHAMWYECKHUX U TEPMUYECKHUX
®POHTOB BAPEHIIEBA, HOPBEJKCKOI'O 1
T'PEHJIAHJACKOTI'O MOPEU

bammauynukos U.JI.

criery, ©OH « HAHCEH-LIEHTP»,
2. Canxm-Ilemepoype, Poccus
igorb1969@mail.ru

KiroueBbie ci1oBa: (ppoHTaJIbHbIE 30HBI, CE30HHAs U MEKIOI0Bast
M3MEHYHBOCTb.

Hdns  Belmenenuss nuHamudeckux — ¢poHtoB B Ceepo-
EBponetickom Gacceitne u bapeHneBoM Mope MCIOIB30BANKCH JaH-
vele AVISO (1993 — 2014). I'eoctpodmueckne TeueHUs: ObUTA pac-
CUMTaHBI ¢ y4eToM (YHKIWH CriaxuBaHus Oemoro myma (Arbic et
al., 2012). B cBs3u ¢ Tem, uto AVISO HemocTaToyHO XOpOIIO BOC-
MIPOM3BOIUT AAaHHBIE CKOPOCTU TE€UCHUH y MOOEpexbss U B paiioHe
wenbda ['pennangun, a Takke K ceBepy oT 78°c.ai. 3TH oOmacTu
OBUTH TIpeBapUTENLHO yNAJICHbI U3 aHamu3a. TepMudeckue (GpOHTHI
Beyiensunchk 1o Nordic Sea Atlas, koTopwlii TpeAcTaBiIsieT co0oi
eXeMeCSYHbIe KapThl pacHpeAeieHus] TeMIepaTypsl Ha pa3HbIX TO-
puzoHTax, ¢ 1900 mo 2012 rr., cocTaBieHHbIE HA OCHOBE MAacCHBOB
HaTYpHBIX HAOIIOIEHUH.

B nannbix AVISO BbIAENEHHIO KIMMATHYECKUX (POHTOB Mpe-
mecTBoBaia GuibTpanus BuUxpei merogoMm [ 'minpbepra-Xyanra. Ilo
(PMITBTPOBAHHBIM JAaHHBIM (PPOHTAIBHBIE 30HBI BBIACISIINCH MOJH-
¢unmpoBaHHbelM MetonoM, ommcaHHbiM B Belkin and O'Reilly
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(2009). Ilo momy4yeHHBIM pe3yJIbTaTaM OIpPEACIIIACh YacToTa
BCTPEYAaEMOCTH U 00LIas MPOTSHKEHHOCTh (DPOHTAIBHBIX 30H B KaX-
JIOW TOYKE aKBaTOPUU IO CE€30HaM U B CPEJHEM IO TOAOBBIM HHTEp-
Banam ¢ 1993 mo 2012/2014 rr.

Jdunamuueckie QpOHTANbHBIE 30HBI, IOJyYEHHBIE IO TIOJIO
YPOBHS, (DUKCHUPYIOT MNPAKTUYECKH IOCTOSIHHO NPHUCYTCTBYIOIIHUE
(hpOoHTHI 3amaHON M BOCTOUHOM BeTBel HopBexkckoro Teuenus, Bo-
CTOYHO-I peHsIaHCKOro TeueHus, a Takxke Bocrouno-Mcmanackoro
TeueHus. Takke 4acTo HaOIroAAI0TCs (GPOHTANBHBIC 30HBI B I0KHOM
U CEBEPO-BOCTOYHOM 4HacTsAx I'peHnaHickoi koTioBUHBEL. B bapeHn-
LIEBOM MOpE€ BBIJENSIOTCA TOCTOSHHO MPHUCYTCTBYIOUINE (HPOHTHI
Mypmanckoro, Hopakanckoro 1 MeaBexuHCKOro tedeHuil. OCHOB-
HBIE TepMUYecKue (ppoHTaJIbHBIE 30HBI B BepxHeM 150-meTpoBOM
CJIo€, B IIEJIOM, COBHAJAOT C IJUHAMHYECKUMH. ONH30JUYECKHE
(dpoHTanbHBIE 30HBI HanboJiee XapaKTePHBI I BOCTOYHBIX YacTel
Mmopeii CeBepo-EBporneiickoro GacceiiHa u HeHTpaibHOH dacTu ba-
peHIeBa Mops.

Ce30HHas HI3MEHYNBOCTD MPOSBISIETCS B YBEIHMYCHUH CyMMapHON
MPOTSDKEHHOCTH (DPOHTANBHBIX 30H JIETOM M YMEHBIIEHHH — 3UMOH.
IIpu sTOM, OceHbIO M 3uMON HabIrOAETCs OOJbIIAsl BBHIPAXKEHHOCTD
(hporta Boctounoit BeTBH HOpBEKCKOTO TEUCHMS, 2 BECHOU U JIETOM
— (ponra 3ananHoit BeTBM HopBexCcKOro TeueHusi. IT0 TOBOPUT O
BEPOATHOM CE30HHOM IepepacnpeacIeHI HHTEHCUBHOCTH IOTOKOB
ATIIaHTHYECKHUX BOA MEXKIY IBYyMs BeTBAMU HOpPBEKCKOTO TEUEHUS.
B BapennieBoM Mope 3UMOIl M OCEHBIO YTITyOJIsSieTCs] KBa3UIIOCTOSH-
HBIM MeaHp B paiioHe LlenTpansHoi koTnoBuHEL. IIpu 3ToM, Hopa-
KarCKoe TEeUeHHEe COoequHseTcs ¢ MypMaHCKUM B paiione 35°B.1.
Jlerom BeIpaskeHHBIH (h)poHT Hopakarckoro TeueHHs MpOCIeKUBa-
€TcA JI0 BOCTOYHOM OKOHEeUHOCTH LeHTpabHOM KOTJIIOBUHBI.

M3MEHYMBOCTh CPEHErOJ0BBIX 3HAUCHHI OOINEH MPOTSKEHHO-
cti QpoHTanbHBIX 30H ¢ 1993 mo 2014 rr. moka3ana He3HAYUTEIb-
HbIE KOJe0aHus OT Tofia K oy, HO KaKUX-I1M00 3HAYUMbIX TPEHIOB
BBISIBJICHO HE OBLIO.

HccenenoBanre BBINOIHEHO 3a cUET I'paHTa Poccuiickoro Hay4dHo-
ro ¢onna (mpoekt Ne 17-17-01151)
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W3MEHYHMBOCTH JIEJOBBIX YCJOBUM
BEPUHI'OBA MOPS U OHEHKA BO3MOKHOCTH UX
MOJEJNPOBAHUSA

IInorHuxos B.B., /lyouna B.A., Bakyiabckaa H.M.

TOH JIBO PAH, 2. Braousocmok, Poccus
viad_plot@poi.dvo.ru

KiroueBble ciioBa: JIENOBUTOCTh, apXHB, U3MCHYMNBOCTH, KBa3HUIIC-
PUOANYECKHE COCTABIAOIINE, OIPAaBAbIBAEMOCTb, MOICIIb.

Jlenossie ycinoBus bepuHrosa Mopst SBJISIOTCS TJIABHBIM TPUPO/I-
HBIM JINMUTUPYIOIINUM (PakTOpoM d3PPEKTUBHOTO Pa3BUTHS PETHOHA.

Ha ocHoBe Bceii mocTynHOH WH(GOPMAIIH O COCTOSHUE JIETHOTO
ToKpoBa Mops 3a nepuona ¢ 1960 mo 2017 roapl ObUTH HCCIIETOBAHEI
MPOIIECCHl  Pa3HOMACIITA0OHOW HM3MEHYMBOCTH M CJeliaHa OIICHKA
BO3MOXXHOCTH HMX MOJICTHPOBaHHsA. B KadyecTBe OICHKHU JIETOBBIX
YCIIOBHI HCIIONB30Baach JIEAOBUTOCTh. BpeMeHHass MTHCKPETHOCTH
HaOIOACHII COCTaBUIIA OJHY JIEKay.

[TokazaHo, 4To HanOOMIbIIAS HHEPIIMOHHOCTH MPOILIECCOB CBS3aHA
C TepruoaMi MaKCUMAIIBHOTO Pa3BHUTHUS JIETOBUTOCTH (C KOHIA SH-
Baps 10 anpenb). Paguyc 3HaYaIux CBA3EH B ATOT MEPHUOJ JTOCTHUTa-
eT 9 — 12 nekan, T.e. COCTOSTHUE JIEAOBLIX YCIOBHH UMEHHO B 3TOT
MIEpHO U OIpeneNsieT AalbHEHIIyI0 ee IBOMoNUI0. HanmeHbnas
HMHEPIMOHHOCTh IPOIIECCOB OTMEUEHA JJIs Hadajia JeJ0BOro Meproa.

CraTUCTHUYSCKUI aHAU3 MPEJCTABICHHBIX PAIOB Ha 5% ypOBHE
3HAYUMOCTH HE TOKa3all HaJIM4Khe 3aMETHBIX JIMHEHHBIX TPEHIOB B
MHOTOJIETHHX paclpeAeNeHIsX TeqoBuTocTeil. OJHAKO OTMEYaroTCs
HEKOTOPbIE H3MEHEHMsI XapaKTepa BHYTPHUCE30HHBIX IPOIECCOB —
MOBBIIIICHHE NHTEHCHBHOCTH B TIEPUO]T aKTUBHOTO Pa3BHUTHUS JICISTHO-
ro MoKpoBa (Iekabpb — ()eBpaib) U UX MOCIEAYIOee YMEHBIICHUE
oT (heBpasis K Maro.

s BBISABIICHUSI M aHAJIM3a BO3MOXKHBIX KBa3HUIIEPHOIMYCCKUX
COCTaBJISIOIIMX MHOTOJETHEH W3MEHYHMBOCTH JIEJOBBIX IMPOIECCOB
WCTIONB30BANICS TapMOHHYECKHil aHanmm3. OTMEUYeHO MPHUCYTCTBHE
KBa3UIIEPUOANUYECKUX COCTABISIONINX C Mepuojgamu 2 — 3 roga, 7 —
8 ner, 11 ner u 22 roga. OnHako HAOMIOJAETCA 3aMETHAsE HEPaBHO-
MEPHOCTh PaCIpeleNICHHs] BECOB OTAEIBHBIX HUKINYECKHX COCTAB-
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JSIOMUX HM3MEHYMBOCTH. Ecim B mepuojsl HapacTaHusi 00bEeMOB
JbJa MPEBATUPYIOT MPOIIECCHI ¢ 7 — 8 IeTHEH NepPUOANIHOCTHIO, TO B
MEpUOIBl Pa3pyLICHUS JIbJa MIPOCIICKUBACTCA CABUT SHEPTrOHECYIINX
XapaKTEepUCTUK B 00JIacTh O0Jiee HU3KMX YacTOT, M HAYMHAIOT IIpe-
o0samaTh kojiebanus ¢ nepuogamu 11 ner u 22 rona.

Hannune CKpBITBHIX MEPUOIUYHOCTEH MOKa3allo, YTO JOCTATOYHO
3¢ (HeKTUBHON MOMAENBI0 JOITOCPOYHOTO U CBEPXAO0ITOCPOYHOTO
MPOTHO3a MOXKET OBITh MX CyIeprno3unus. [Ipu 3ToM B KaXKJI0M KOH-
KPETHOM CJIy4ae PacCUUTBHIBAINCH CBOU IMEPUOJUYHOCTH, KOTOPHIC
YYHATHIBAIIUCH CO CBOUMH BECAMHU.

Hcnonb3yst peasioxKEeHHBIA aNrOpuT™, OblIa ClieJIaHa TOTBITKA
(hOHOBOTO aIaNTHBHOTO TPOTHO3a JIETOBUTOCTH bepuHroBa Mops Ha
nepuoa ¢ 2000 o 2017 rr. B mogenu yuuteiBanocsk okono 90% wus-
MEHYHBOCTH HCXOJHOTO Tporecca. KommuecTBo oTOMpaemMbIX Tap-
MOHUK IIPY TaKOM TOYHOCTH MPOTHO3a BapbUPOBAIIOCH OT 3 110 7.

O1neHKH ONpaBAbIBAEMOCTH PE3YJIbTAaTOB MOJEIN MPOTHO3a Cpel-
HEMECSYHBIX (IekaOph — Maii) 3HAYCHHH JICTOBHTOCTH C 3abiaro-
BPEMEHHOCTBIO OJIMH TOJ TIOKa3aju XOpomue pe3ynbrarbl. Omnpas-
JBIBAEMOCTh OKa3anach B mpejenax ot 75% (mapt) mo 86% (des-
panb). IIpu sToM 0oOecredeHHOCTh KIMMATOJIOTUYECKHX MPOTHO30B
COCTaBIISIET OKOJIO 59%, T.e. P((HEKTUBHOCTH MOJETH OCTATOYHO
oueBHHA. ba3upysch Ha MOJTY4YEeHHBIX OLIEHKaX MOXKHO MpeAroia-
rath, 4YTO B IEJIOM TPEJIOKEHHAsT MOJAENb JOCTATOYHO aJ[eKBAaTHO
OTpa)kaeT MHOTOJIETHIOIO HM3MEHYMBOCTH JIEJOBUTOCTH bepuHTOBa
MOpsL.
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MOJIEJIMPOBAHUE PASHOMACIHITABHOM
OUPKYJIALIUU B 3AJIMBE IIETPA BEJIMKOI'O 1
NPUWIETAIOIIEN YACTHU AIMTOHCKOT'O MOPSI

IHonomapes B.1., ®aiiman II.A., lyouna B.A., Jlazapiok A.I1O.,
Mapsbuna E.H.

TOU JIBO PAH, 2. Braousocmok, Poccus
pvi7ll@yandex.ru

KiloueBble cji0Ba: THAPOAMHAMHUYECKOE MOJIEIUPOBAHNE, Pa3HO-
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TaKTHBIE HaOmoneHus, 3anuB [lerpa Benukoro, Smorckoe mope.

Ha ocHoBe 4YMCIEHHOTO THUAPOJUHAMUYECKOTO MOJCTHUPOBAHUS
pazHOMacmTaOHOW HHPKYISAIUUA C BBICOKAM IPOCTPAHCTBEHHO-
BPEMEHHBIM pa3pellieHneM, aHaIN3a CIIyTHHUKOBOH WH(OpMAINH |
manuaeix CTJl cbeMok ucciemyeTcsi BHYTPUTOI0Bas U3MEHYHUBOCTH
CUCTEMBI TE€YCHUH, ME30MacCIITaOHBIX U CyOMEe30MacCIITa0OHBIX BUX-
peil B pasnuuHbIX pailoHax 3anuBa Ilerpa Benukoro. BeimosiHeHbI
YUCJICHHBIE SKCIIEPUMEHTHI ¢ IBYMSI CYIIECTBEHHO OTIMYAFOIIHMICS
BHXPEPA3PEIIAIONIUMU THAPOAMHAMUYESCKUME MoaensiMu. Heckomb-
KO DKCIIEPUMEHTOB, B KOTOPBIX TOPHU30OHTAIBHOE pa3pelIieHne moce-
JIOBATENIBHO yBeNMW4YuBajioch or 1,25 kM mo 0,5 kKM, TIpOBENEHO CO
CJIOUCTOM KBa3U-U30MUYHUYECKON MOJENbI0 B Z-CUCTEME KOOPIHU-
HaT, pa3paboTaHHOW B MOpPCKOM THUAPODUZNYECKOM HWHCTHTYTE
H.b. Manupo u 9.H. MuxaitnoBoii. BepTukaibHOe pa3pelieHue co-
craBisuto 10 coeB, TOMMMUHA U TITyOMHA 3aJIeTaHus] KOTOPBIX 3aBH-
CAT OT TOPU3OHTANBHBIX KOOPAUHAT U BPEMEHHU.

Cepust Ipyrux 3KCHEPUMEHTOB C MAaKCHMAalbHBIM TOPH30HTAIIb-
HbIM pasperreHueM 0,6 KM U BepTHKAIBHBIM 36 ypOBHEW MPOBOIH-
Jack ¢ u3BecTHOW Monenbio ROMS. Drta monens peanusyercs B
KOMOMHHUPOBAHHOW S CHCTEME KOOPAHMHAT, YACTHBIM CITy4aeM KOTO-
pO#i MOXKET CIY)XHUTh CHTMa CHCTEMa KOOPIWHAT, WUCIOJb3yeMasl B
mozaenu POM.

I'eorpaduieckas o0macTs MOACTUPOBAHUS TUPKYIISAIMH BKIIOYA-
€T 3HAYUTEIbHYIO0 YacTh SMOHCKON KOTIOBUHBI M 3anuB Ilerpa Be-
JINKOTO C YYETOM OCTPOBOB U MPOJIMBOB. B UHCIEHHBIX dKCIIEpUMEH-
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Tax, BEIMOMHEHHBIX B 2016 — 2017 rT. ¢ yKa3aHHBIMH MOJEIISIMU, 3a-
JaBAINCh CPEHHME CYTOUYHBIE METEOpOJOTMYecKHe YCIOBHSA B KOH-
KpeTHble roabl u3 mereopoioruyeckoro peananuza NCEP u cko-
pPOCTh TMPUBOJHOTO BETpPa M3 apXWBOB CITyTHUKOBBIX NaHHBIX Daily
ASCAT [Bentamy et. al., 2010]. B skcrnepuMeHTaX C MOJCIBIO
POMC rpanuuHbIe yCIOBUSA I IEPEMEHHON MOJAEIN Ha OTKPBITHIX
IpaHMULIaX PAacyeTHOM 00JacTh, KaKk U HadaJbHbIE YCIOBUS, 3a/1aBa-
JIUCh W3 YHCIEHHOIO pEIIeHUS MOJENH LHPKYJSALUH B CEBEPO-
3amagHou yactu Tuxoro okeana JCOPE2 [Miyazawa, 2004].

B mpepmectByromux skcnepuMeHTax ¢ monensto MI'M, dacte
pe3yNIbTaTOB KOTOPBIX OITyOJMKOBaHA, 3aJaBaJINCh CpPEIHHE 3a
20 ner execytounsle meTeoponornyeckue noiast NCEP peananusa,
IpaHUYHbIE YCIIOBHsI NMPHJINIIAHUS HA BCEM KOHTYpE PacdeTHOH 00-
JACTH, a TAK)KE€ HE YYNUTBHIBAIUCH PEYHOHW CTOK M JEISTHOW TOKPOB.
UrcneHHble peleHnsl HOBBIX U MPEALIeCTBYIOUINX IKCIIEPUMEHTOB C
JBYMsI THIPOJMHAMUYECKUMH MOJEISIMH COINOCTABIISIMCH MEXTY
co00H, C NaHHBIMM KOHTAKTHBIX M IMCTAaHLMOHHBIX HAOJIIONEHUH B
sanuBe [letpa Benukoro u npuiieraronieii 4actu Mops.

B pesynbrare ompeneneHbl OCHOBHBIE OCOOCHHOCTH pa3HOMAC-
mMTa0HOW M3MEHYNBOCTH CTPYWHBIX TEUEHHWH M BHXPEW B KOHKPET-
HbI€ TOJBl HaJ MaTEPUKOBBIM CKJIOHOM, B TMPHJIETAIONIEH dYacTH
SIMOHCKOH KOTJIOBHHBI, HA BHELTHEM M BHYTPEHHEM Ienbde 3aauBa
[lerpa Benukoro, B TOM 4ncCiie B METKOBOJIHBIX pailoHaxX AMypCKOIro
u Yccypuiickoro 3anuBoB. [Ioka3zaHbl BepTHUKaJdbHasl CTPYKTypa CHU-
CTEMBbl B3aUMOJEUCTBYIOIIMX BUXPEH U CTPYMHBIX TEUYECHMI, ee ce-
30HHAsT M3MEHYMBOCTb, Ou¢ypkanus I[lpumopckoro TteueHus Haj
KpOMKOH TeNnb(a ¥ KOHTHHEHTATBHBIM CKIIOHOM SITTOHCKO# KOTJIO-
BHHBI, ()OPMHUPOBAHNE YEPEAYIOMUXCA 30H 3HAUYMUTEIHHOTO YBEJH-
YEHUS CKOPOCTU CTPYMHBIX TEUEHHUH IIPU IITOPMOBOM BETPE.

Pabora momnepxana rpantom POOU 15-05-03805, mpoekros
Haneuamii Boctok 15-1-1-003 u 15-1-1-047. YacTh ucciaeqoBaHUM,
Kacarolasicsi YUCICHHBIX HKCIEPUMEHTOB C BBHICOKMM pa3peleHHEeM
0 MOJCTHPOBAHUIO PAa3sHOMACIITAOHOM UIHUPKYISIUA B 3ajlMBE
Ilerpa Benmnkoro B KOHKPETHBIE TOJbI, BBINOJHEHA B paMKax
mpoekTa no.~16--17--10025 Poccuiickoro Hayunoro ®oHpa.
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KOPPEJIAIIUA MEJIKOMACIITABHbBIX
JANHAMMUYECKHUX ITPOLECCOB B COIIPSIKEHHBIX
CJOAX ATMOCOEPBI 1 MOPSA

Yyxapes A.M.!, Penuna U.A.2

'®IrBYH MTH, 2. Cesacmononws, Poccus,
UDA PAH, 2. Mockea, Poccus
alexchukh@mail.ru

KiroueBrblie cjioBa: TypOyJIEHTHOCTh, B3aMMOJICHCTBHE aTMOchephl
1 Mopsi, cyOMe30MacITadbl, HeCTaI[HOHAPHEIE ITPOIECCHI.

Ha ocHOBaHMM CHHXPOHHBIX HAaTYpHBIX W3MEPEHHMH LIMPOKOTO
Habopa (U3HIECKHX XapaKTePUCTHK B MPHUBOTHOM CJI0€ aTMOchephl
Y TPUTIOBEPXHOCTHOM CJIO€ MOpPS BBISABIEHBI HOBBIE 3aKOHOMEPHO-
CTH B Ipolleccax JUHAMHYECKOTO B3aUMOJAEHCTBUS MOpPS U aTMO-
ctepbl. HabnroneHns MpoOBOAMINCH HAa TPOTSHKEHUM PsAa JIET CO-
TpyaHukamu MHCTHTYTA (DMznku atMocdepsr 1 Mopckoro ruapodu-
3MYECKOTO WHCTHTYTa MOCPEICTBOM COBPEMEHHOM OBICTPOAEUCTBY-
IOLIEH anmmaparypbl BBICOKOTO pa3pelleHus, 4TO MO3BOJIO HCCie-
JIOBaTh MEJKOMACIITa0HBIE IPOLECCHl MO 00€ CTOPOHBI TPAHHUIIBI
paszena IByX CpeA M MPOBOAWUTH BEPUPHUKAIIUIO MOJAETEH, KaK Iyt
MOpsI, TaK | JUIst aTMOC(hEepHl.

[Ipy KOMIUIEKCHOM aHaju3e pPe3yJbTATOB HAOMIOJCHHIA HCIIONb-
30BaJIMCh TPATUIIMOHHBIE METOABI KOPPEISIIUOHHOTO U CHEKTPalb-
HOTO aHajM3a, a TaKXKe BeiBieT-aHamu3. DKCIepUMEHTaIbHbIE JaH-
HbIE JIEMOHCTPHUPYIOT CYIICCTBOBAaHUE OINPEACICHHOTO BHUIAa KOppe-
JSIMOHHBIX CBSI3€H MEXIy MpoIeccaMH pasidHOrOo MaciiTadba B
COTIPSDKEHHBIX CIIOSIX MOps U arMocdeprl. Hanbomnee yeTko m3meHe-
HUE WHTEHCUBHOCTU TYPOYJIEHTHOCTH B MOpPE KOPPEITUPOBAIO C JH-
HaMUYECKOH CKOPOCTHIO B BO3IYXE, B OOJBIIMHCTBE CITydaeB KOd(]-
(dunment koppemnsuu 6601 B ipenenax 0,6 — 0,9. Ilpu cnaberx BeT-
pax Koppemsauus MEXAYy 3TUMU BEIMYMHAMM CHUKajlach. BakHou
O0COOCHHOCTHIO B HAOJIOIaeMBIX XapaKTEPUCTUKAaX B 00eUX cpeaax
OBUTO HaTM4He MHOTOYACOBBIX BHYTPHCYTOYHBIX W MEKCYTOYHBIX
(cybMe3omaciiTabHBIX) IEepHOAMYHOCTEH. Bpemst peakimu MOpcKoi
Cpeabl Ha U3MEHeHre TypOyJIeHTHOrO TIOTOKa UMITYJIbca B aTMOCde-
pe coctaBisuio ot 1 1o 10 — 12 9. Takum oOpa3zoM, HaOIIOIEHUS yKa-
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3BIBAIOT HA CYIIECTBEHHO HECTAllMOHAPHOE MPOTEKaHHE MPOLECCOB
BOJIN3U TMOBEPXHOCTH, YTO CKA3bIBAETCSI HA WHTEHCHUBHOCTU B3aHMO-
neiictBust atMocepsl U Mopsi. Bepudukanus paznudHbIX TEOPETH-
YECKHUX MOJEJEH TakKe MOKa3bIBacT Jydyllee COOTBETCTBUE HECTa-
LIAOHAPHBIX MOJENIEH PE3yNbTaTaM U3MEPEHUMN.

BEPTHUKAJIBHBINA MEPEHOC TEILJIA ¥ COJIA
NHEPHUUOHHO-T'PABUTAIMOHHBIMU BHYTPEHHUMMU
BOJIHAMMU B IBYMEPHOM ITIOTOKE

Caenbimes A.A."% Bopornukos JI.H.3, Jlaktnonosa H.B.2

'®rFYH MT'H, 2. Cesacmononn, Poccus
>Quauan MTY 6 2. Cesacmonone, 2. Cesacmonow, Poccus
SMTY, 2. Mocksa, Poccust
slepS5@mail.ru

KiroueBbie cjioBa: BHYTPEHHHE BOJIHBI, TypOYJIE€HTHOCTh, CTOKCOB
Ipeiid, BOTHOBBIE IOTOKHU TeMJIa U COJIU.

BryTpeHHHEe BOJHBI MOBCEMECTHO MPUCYTCTBYIOT B OKeaHe Oia-
rogapsi mporeccam, X MOPOXKAAIOIIHUM — 3TO aTMOC(EpHbIE BO3MY-
LIeHNS, B3aUMOICHCTBUE TEUCHUH U PHUIINBOB C HEOHOPOAHOCTSIMH
penbeda qHA, M3NTyYeHHE BOJH BUXPSIMH, THAPOJMHAMHYECKAs He-
YCTOMYHMBOCTH TeueHHH. [1o cyIiecTByIOIMM MpenCTaBIEHUsIM Bep-
TUKQJIbHBIE OOMEH B MOPCKOH Cpezie OCYLIeCTBIeTCs Osiaromapst
MEJIKOMAaCIITa0HOW TypOyJIE€HTHOCTH. MexaHu3MBbl T€HEpaluu MeJ-
KOMaclTaOHOM TypOyJEHTHOCTH B CTPaTH(OUIMPOBAHHOW TOINIIE
MOpsl el HEJOCTATOYHO M3YUYEeHbI, YKAKEM TOJIBKO Ha THAPOAMHA-
MUYECKYI0 HEYCTOWYHMBOCTH BOJH M TEYEHHWH U OOpyIIEHHWE BHYT-
PEHHUX BOJH. B MUKHOKIMHE TypOyJIEHTHOCTh CHJIBHO ITO/IaBJIeHa U
MIPEJICTABIIAETC aKTyaJbHBIM HCCIEJOBAHNE BKJIaJa BHYTPEHHUX
BOJIH B BEPTHKAIbHBIA 0OMEH, T.K. JJIS1 3TUX BOJH MUKHOKJIMH SBJIS-
€Tcs BOJHOBOJOM. BHyTpeHHHE BOJHBI MpU ydere TypOyJIeHTHOU
Bs3KocTH M Auddy3un 3aTyxaroT. BepTukanbHble BOJTHOBBIC MOTOKH
TeIJIa ¥ COJHU NPH 3TOM OTIWYHBI OT Hysnsa. Hwmxke Oyner mokaszaHo,
YTO y WHEPIHOHHO-TPABUTAIMOHHBIX BHYTPEHHUX BOJIH (TIpH y4eTe
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BpalieHusi 3eMJIH) BOJHOBBIE MOTOKH OTIMYHBI OT HYJS U NPU HE
y4deTe TypOyJIeHTHOH BSI3KOCTH U AU Py3HH, €ClTd KOMIIOHEHTa CKO-
POCTH CpefHEero TeueHHs, MONepeyYHasl K HalpaBJICHUIO PacIpocTpa-
HEHUS BOJIHBI, 3aBUCUT OT BEPTUKAIBHON KOOPIAMHATHL. DTO CBI3aHO
C TeM, YTO ypaBHEHHE MJI aMIUIUTYJbl BEPTUKAIbHON CKOpPOCTU
HMeeT KOMIUIEKCHBIE KO3 (HUIIMEHTHI, TO3TOMY cOOCTBEeHHas! (PyHK-
WSl ¥ 9aCTOTa BOJHBI — KOMIUIEKCHBIE (TIOKa3aHO, YTO UMEET MECTO
cimaboe 3aTyxaHHe BOJHBI), YTO M 00YyCIaBIMBaET HEHYJIEBBIE BEPTH-
KaJIbHbIE BOJHOBBIC TOTOKM TeIUla W coid. MTak, B MpHOIMKEHUH
Byccunecka paccMaTpUBarOTCS cBOOO/THEIE WHEPIIMOHHO-
rpaBUTAIMOHHBIE BHYTPEHHUE BOJHBI HA IBYMEPHOM TEUCHUH C BEp-
TUKJIBHBIM CIBUTOM CKOPOCTH B OacceiiHe MOCTOSHHOH TITyOWHBI.
JlBe KOMIIOHEHTBI CKOPOCTH TEUEHHS 3aBUCSAT OT BEPTUKAIBbHOM KO-
opAWHATHL. B nuHEHOM NMpUOIIKEHUH HaXOAUTCS IUCIIEPCHOHHOE
COOTHOIIEHHE U BEPTHKAIBHOE pacIipelielieHne aMIUIUTYAbl BOJIHBI,
BO BTOPOM MOPSIIKE MAaJOCTH MO KPYTH3HE BOJHBI HAXOJUTCS CKO-
POCTh CTOKCOBA Jipeiiha JacTHII )KUAKOCTH U BOJHOBBIC IIOTOKH TETl-
na u conu. KpaeBas 3amaqa i aMIUTATY Ikl BEPTHKAIBHON CKOPOCTH
pelIaeTcss YMCISHHO MO HEsIBHOM cxeMe Anamca TpeThero Mopsjaka
TOYHOCTH. J{MCTIEpCHOHHBIE KPUBBIE TIEPBBIX JBYX MOJI UCIIBITBIBAIOT
obpe3aHne B HM3KOYACTOTHOW oOsactu (y BTOpod Moabl Ha Ooiee
BBICOKOHM 9acToTe), 4YTO 0OYCIIOBJIEHO BIHMSHUEM KPUTHUECKUX CIIO-
€B, 1€ YacTOTa BOJIHBI cO cABUroM Jloruiepa paBHa WHEPLHOHHOM.
BepTukanbHbIe BOJTHOBBIE MOTOKH TEIUIA W CONM OTIMYHBI OT HYJIS,
T.K. (a30BBIi CIOBUT MEXIY KOJICOAaHWUSIMH TeMIEpaTypsl (COJIEHO-
CTH) W BEPTHKAJIbHOW CKOPOCTH OTIMYeH OT 77/2. BepTukanbHas
COCTaBJISIOIIAsl CKOPOCTH CTOKCOBA Jpeiidha TakKe OTIMYHA OT HYJIS
Y BHOCHUT CBOH BKJIaJ] B BOJIHOBOW MEPEHOC, IIPUYEM €€ BKJIaJ B BOJI-
HOBOM MOTOK COJIM — ONPEACIAIONINI. BepTukanbHble BOIHOBBIE 10-
TOKH TEIUIa U COJIHM MOTYT OBITh CPAaBHUMBI C TYpOyJIE€HTHBIMH MOTO-
KaMH, JIM0O MX mpeBocxoauTh. CKOPOCTh CTOKCOBa apetida, more-
peuHasl K HalpaBJICHUIO PAacIpOCTPAHEHHs BOJIHBI, TAaKXKe OTIMYHA
OT HYJISl IPY HAJMYWW TEUSHHUsI, TIOTIepedHasi KOMIIOHEHTa CKOPOCTH
KOTOpOTO 3aBHCHT OT BEPTHKAJIbHOW KoopauHathl. [Ipmuem, mome-
pedHasi CKOPOCTh CTOKCOBa Apeiida Ha MOPSOOK MEHBIIE MPOF0JIb-
HOH s 15-MHHYTHBIX BHYTPEHHUX BOJH, HAOIONABIIUXCS B
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HAaTYpHOM 3KCIIEPUMEHTE Ha CeBepo-3amaaHoM Iueianpe YepHoro
MODPH.

PaGora BBINONHEHA B paMKax roCyAapCTBEHHOTO 3a/IaHUs 1O Te-
me Ne 0827-2014-0010 «KomruiekcHbIE MEXAUCIUIUIMHAPHBIC HC-
CJICIOBaHUS OKCAHOJIOTMYECKUX MPOIECCOB, ONMPECIIIONUX (yHK-
LIIMOHUPOBAHUE U SBOJIIONHIO cucTeM UepHOro m A30BCKOTO MOpEi
Ha OCHOBE COBPEMEHHBIX METOJOB KOHTPOJS COCTOSIHHS MOPCKOM
Cpenbl U TPUATEXHOJIOTHID.

AHAJIN3 THAPOPU3SNYECKUX U DHEPTETHUYECKHUX
XAPAKTEPUCTHUK HUPKYJIAIIMU B 30HAX
OOPMUPOBAHUA ME30- U CYBME3OMACHITABHBIX
BUXPEM B 2006 1 2011 rr.

Jdembimen C.I'., IbimoBa O.A.

OI'BYH MT'U, 2. Cesacmononw, Poccus
olgadym@yahoo.com

Kuaiouessble cioBa: UepHoe Mope, Me30MacIiTaOHbIE BUXPH, CyOMe-
30MacIITaOHbIE BUXPHU, KHHCTUYCCKAsA OHCPIrusd, IMMOTCHUHAJIbHAA
JHEpTusl.

JlnHaMHUYeCKUE U SHEPTETUYECKUE XapaKTEPUCTUKH LUPKYJIISALUH
UepHOro MOps pacCUMTaHbl Ha OCHOBE Mojaenn Mopckoro runpodu-
3uueckoro nHctutyta PAH. [IpoBeneHo 1Ba YMCIEHHBIX 3KCIEpH-
MEHTa C IMPOCTPAaHCTBEHHBIM pa3pelIeHHEM IO TOpU30HTaIN 1,6 KM,
10 BEPTUKAJIN YUUTBIBAJIOCH 27 z-rOpU30HTOB. OTINYME MEXIY pac-
YeTaM{ 3aKJII0YaloCch B HCIOJIB30BAHWH PEATbHOTO aTMOC(EpPHOTO
Bo3xelcTBHA 3a pasHele roabl (2006 u 2011 rr.). Ilo pesynbratam
9KCIIEPUMEHTOB NPOBEJIEH aHAIN3 MOJEH TEMIEpaTyphl, COIEHOCTH,
CKOpPOCTEW TeUeHHH, cllaraeéMbIX B YPaBHEHHAX OO/PKEeTa KHHETHYe-
CKOM M NOTEHIMAIBHOM 3HEpruil. PaccuMTaHbl M CONOCTaBJICHBI
CPEIHEro/IOBbIE M CPEIHECE30HHBIE SHEPreTHUECKHE OamaHChl IS
2006 m 2011 rr.

[lonyueno, uro B cpeanem 3a rox B 2006 r. Habmromanmoch
yMEHbIIIEHHE MONHOM 3Hepruu, B 2011 — ee yBenuuenue. [Iputok
SHEPTUH OT BeTpa ObUI MPUMEPHO PaBHBIM Ul 00OMX IKCIIEPUMEH-
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TOB, HO B 2006 I. MOTEpH BCIECACTBHE BEPTHUKAIHLHOTO TPEHHS IIpe-
BBICHJIM BKJIaJ] OT BETpa, YTO BBI3BAIO YMEHBIICHHE KUHETHYECKOU
sHepruu. B 2011 r. Habmiomanace oOpaTHas CUTyalus: MOTEPH 3a
CYET BEPTUKAJIHLHOTO TPEHUS ObUIN MEHBIIE, YeM BKJIaJl OT BETpa.

BecenHne-neTHHI IporpeB BEpXHUX CIIOEB MOPS MPUBOJUT K yBe-
JMYEHUIO BEPTHKAJIBHBIX IPAJUEHTOB MJIOTHOCTH, YTO OTPa)KaeTcs B
yCUJICHUH paboThl CUIIbI MJIABY4YECTH U BEPTUKAJIBHON TYypOYJIEHT-
Hot mudpdysun. [losToMy 3TH KOMIOHEHTHI OOJKETa BHOCHIIH
HauOONbIINe BKJIAJBl B U3MEHEHHE TIOTEHIMaIbHON 3Heprun. Cpen-
HUU 3a JIETO Iepenaj TeMIepaTypbl B BepxHeM 50-METpOBOM clloe
cocraBmia 17° C B 2011 1. u 14,6° C B 2006 1. Ycunenue crpaTudu-
Kalluy TpuBeJo K ToMy, uto B 2011 r. BKiag 3a cueT BepTUKaIbHOM
muddy3un Obu1 mouTH B 5 pa3 Gonbiie, yeM B 2006 T. 1 BepTHKAIIb-
HBIH MU PY3HOHHBIN MOTOK CTal Hamboyee SHEPreTHIECKH 3HAYH-
MBIM TIPOLIECCOM B OallaHce MOTeHIUATbHON SHEPTUH.

YMmensbiieHue Bkaaaa ot Betpa B 2011 r. nmo cpaBHeHuto ¢ 2006 r.
IIPUBENIO K MEAHIPUPOBAHUIO U YMEHBIIEHUIO CKOpocTH OCHOBHOTO
YepHOMOpPCKOro TeueHus, Torga kak B 2006 r. pabora cuibl BeTpa
ero ycunuBana. st 000X pacdyeToB BBISIBICHA 3aBUCUMOCTD MEXKIY
HWHTEHCUBHOCTBI0 CeBacTONOIBCKOr0 U baTyMCKOro aHTHLMKIOHOB
Y BeTMYMHAMU paOOTHI CHIIBI AABJICHUS U aIBEKIIUN MOTEHIIHATBEHON
9Hepruu. B 30HaxX yBenuyeHHs: OpOUTANBHBIX CKOPOCTEH aHTHIHK-
JIOHOB Ha0JI0AaIach CMEHa 3HaKa 3TUX DHEPreTUUYECKUX XapaKTepH-
CTUK. YCTaHOBJIEHO, YTO B BeceHHe-lieTHue mnepuoabl 2006 u
2011 rr. B cCeBepHOM W CEBEPO-BOCTOYHOM YaCTSIX MOPs (OPMHUPOBa-
HUE Me30MacIuTaOHBIX BUXped B mpeoOnajaromieil cTeneHu ObL1o
00yCIIOBIIEHO pa0OTOM CHIIBI IJIABYYECTH.

PaGora BeIMOTHEHA B pamMKax rocyaapctBeHHoro 3ananus ®AHO
Poccun (tema «DynnamentanbHas okeaHomorus», Ne 0827-2014-
0010).
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OUPKYJALINA B KEPHEHCKOM ITPOJIMBE I1O
PE3YJIbTATAM YUUCJIEHHOI'O MOJAEJIMPOBAHUS C
NPUMEHEHHUEM JIOKAJIBHOT' O CT'YHIEHUSA
PACYETHOM CETKHA

Mmuswok A.U., AseckepoBa A.A., KyOpsikoB A.A.

OI'BYH MT'U, 2. Cesacmononw, Poccus
artem.mizyuk@yandex.ru

Kirouesblie ciioBa: UepHoe Mope, YHCIEHHOE MOJEIUPOBAHUE LIUP-
Kymsauun, KepueHckuil mposiuB, CIy THUKOBBIE U300pasKeHHUS.

B pabote nccnenoBaHbsl 0COOCHHOCTH LUPKYJISIIUU BOA B CUCTE-
Me A30BCKOro U YUepHOro MOpeil Ha OCHOBE YHUCIEHHOTO MOJIEIUPO-
BaHMSA Ha CETKE C JIOKAJIbHBIM YIyYIIEHHEM IIPOCTPAHCTBEHHOTO
paspemienus. B xauecTBe 4McIeHHON MOJENN UCHOIb3YeTCs THIIPO-
muHamudeckuil 0ok Moxenu NEMO. Hcnonb30BaHne KpUBOJIUHEH-
HOW CETKHU JIONyCKAaeTCsl B MOAEIBHOM KOMIUIEKCE U JOCTHTaeTCs 3a
CYET YHCJICHHOTO PEIICHHs MPUMUTUBHBIX YPaBHEHHH, 3aIIMCAHHBIX
B JIOKAJBbHOM JEKapTOBOW CHCTEM KOOPIUHAT C Y4ETOM KOd(PQHLH-
eHToB Jlame. DOKYChl CETKH PEATU3YIOTCS HENPEPHIBHOM aHAIUTH-
4ecKoH (yHKIIMEH U pacIIOI0KEHBI B 00JIACTIX C TPOIHMBAMHU.

Tonorpadust 1Ha OblJIa MOCTPOEHA HA OCHOBE OTKPHITOTO MacCH-
Ba EMODNet. Bribop 00yclnoBiIeH BBICOKMM INPOCTPAaHCTBEHHBIM
paspenieHneM 1 yJOBJIETBOPUTEIHHBIMU PE3yIbTaTaMH COIIOCTaBIIC-
HUS JaHHOTO MaccHBa C MOJYYEeHHBIM paHee HU(POBBIM MacCHBOM
Oarumerpun 1 YepHoro mopst MI'U. Penbed nHa criaken crenu-
JIBHBIM (UIBTPOM JJIsl yMEHBIIECHHS TapaMeTpa IepOX0BaTOCTH.

Pa3meps1 siaeex pacueTHoi ceTku B obmactu Kepuenckoro mpo-
JMBa COCTABIAIOT Mopsiaka 3 kM. [l cpaBHEHHUA: omnepaTUBHAs MO-
nens lleHTpa MOpCKMX HpPOrHo3oB Mopckoro ruapou3ndeckoro
nHCTUTYT PAH nmeet paspemenne 5 k.

B noknane o6cyxaaroTcst pe3ylbTaThl YHCICHHOTO MOAEIHPOBa-
HUS C UCTIOJIb30BaHUEM NpUBENEHHON KoH(purypanuu. B monsx tep-
MOXAJIMHHBIX XapPaKTEPUCTHK XOPOLIO BHIPAKEH BOJOOOMEH MEXIY
OacceitHamu Mopeli. Hanpumep, npu onpeieneHHbIX HapaBIeHUSIX
BeTpa HabmogaeTcst nepeHoc Boa AsoBckoro mops ctpyeir OUT B
cTopoHy KpbIMckoro momyoctpoBa u fanee. PesynbraTel Mogenupo-
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BaHWS JUISI OTACTHHBIX 1aT CPAaBHUBAIOTCS C JAHHBIMH CITyTHHKOBBIX
M300paKeHU BRICOKOTO Pa3pelIcHUsI.

B memom, pe3ynbraThl MOJCTUPOBAHUS KAYECTBEHHO COOTBET-
CTBYIOT CITyTHHUKOBBIM HabmromeHusM. OmHaKo HEOOXOIUMO TPOBe-
JIEHUE JOTMOJHUTENBHBIX UCCIEAOBAHUMA C Pa3IMYHBIMHU MapaMeTpu-
3alHUSAMU TOPU30HTAIBHOTO TypOYJICHTHOTO MEepeMEeIIuBaHus, a TaK-
YK€ TTOCTAaHOBKOW T'PaHUYHBIX YCIOBUN HA TBEPIBIX OOKOBBIX T'paHU-
[1ax it KOMIIOHEHT CKOPOCTH.

PaGora BhIONIHEHAa B paMKaxX TOCYJapCTBEHHOIO 3aJ[aHUs IO
teme  Ne 0827-2014-0011  «HMccnenoBanus  3aKOHOMEpPHOCTEU
W3MEHEHUI COCTOSIHHUS MOPCKOH Cpelbl Ha OCHOBE OIEPAaTUBHBIX
HaOJIIOJICHUI M TaHHBIX CHCTEMBI JIMArHO3a, MPOTHO3a U PeaHain3a
COCTOSIHMS ~ MOPCKMX  akBartopwit»  (mmdp  «OnepatuBHas
OKeaHoTpaus»).

COBEPIHIEHCTBOBAHME METOJA AJAIITUBHOI
CTATUCTHUKH I PEAHAJIN3A MTOJIEA YEPHOT'O
MOPS ITPU OTPAHUYEHHBIX JAHHBIX U3MEPEHUI
TEMITIEPATYPBI U COJIEHOCTH

Jlumaes IL.H., Knsi B.B., Koporaes I'.K.

OI'BYH MT'U, 2. Cesacmononw, Poccus
pavellish@mail.ru

KiroueBble cioBa: amanTHBHAs CTaTUCTHUKA, AUCIICPCHUA OIINOO0K
IIpOrHo3a, TUHIU4YHad JUCICPCUs OH_II/I60K, pcaHain3, rnce€BA0OU3MEPEC-
HUs.

OO6cy>xaatoTcsi pe3yNbTaThl CIEHUAIbHBIX YHCIEHHBIX SKCIEpPH-
MEHTOB, HAllPaBJICHHBIX HA COBEPLICHCTBOBAHHE IPEIUIOKEHHOTO
paHee MeTo/ia aIaNTHBHOW CTATUCTHKH, CIICAYIOIIErO U3 JUCKPETHO-
HenpepbiBHOTO GuibTpa Kanimana u Ucmoab3yeMoro Ui acCUMHEIIS-
UMM JaHHBIX HaOJIOACHUI TeMmmepaTypsl U COJCHOCTH B MOAEIIX.
OcHOBOI MeTO/1a SABIISIOTCS AUCIIEPCUH OIIMOOK IPOTHO3a TEpMOXa-
JWHHBIX TapaMeTpoB, PAaCCUUTHIBAEMBIE IO COOTBETCTBYIOIIUM
muddepeHINanbHBIM YPaBHEHUSIM M ONpenensonne Bec (BKJIan)
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JMaHHBIX WU3MEPEHHH B KOPPEKIMIO MOEIHFHONW TeMIepaTypsl (coJe-
HOCTH).

YTo4uHEHHE METOJa COCTOMT B HCIOJB30BAaHHHM HOBBIX OLIEHOK
TUIUYHBIX JUCTIEPCHH OMIMOOK MPOTHO3a W aJalTalydd MOJAEIHHBIX
JUCTIEPCHUI OMIMOOK MPOTHO3a K IUPKYJISIMKA BOA OacceitHa. Amnpo-
Oauus ¥ BanMIauusl METOAA MPOBOAMIACH MOCPEICTBOM BOCIPOM3-
BeZeHus ruapodusndeckux mosneii YepHOro Mopsi B peTpOCIIEKTUB-
HoM aHanmse 3a 2012 rox ¢ accummsanueit B Mmonenmn MI'U B cioe
100 — 500 m rmy6okoBomHOH obnacTu (rayounsl > 500 M) cneundu-
YECKUX TPEXMEPHBIX IOJIEH TeMIIEpaTypbl U COJEHOCTH (IICEBIOM3-
mepenuit). [locnenHre BOCCTAaHOBJICHBI TI0 OPUTHHATIHHOM MPOIIEIY-
pe CUHTe3a aHOMAIUN aJbTUMETPUUYECKOT0 YPOBHSA U OIPaHUUYEHHBIX
naHHbeIX u3MepeHuil 6yes ARGO. Bribop cros accumunsiauu o0y-
CJIOBJIEH HEOOXOIMMOCTBIO KOPPEKLMH cpeaHeil crparndukanyuu
rTyOOKOBOJTHOM 00JaCTH MOPS, a TaKXKe PacHOI0KEHHUS SBOIIOLHO-
HUPYIOIIUX CHHONITHYECKUX BUXPEH.

BrusiBiieHBl MakcuMaibHBIE BEIMYMHBI CPEIHETOJOBBIX CpEAHE-
kBaaparnyeckux oTknoHeHni (CKO): 1 coneHocTH — B XaJIOKJIMHE
(63 M), st Temnepatypsl — B BepxHeM cioe 0 — 100 m.

ITocTpoens! rpaduku Ha ropu3oHTax ciaos 100 — 500 M ce3oHHOM
M3MEHYHBOCTH CpelHel Mo Turomany 6acceiiHa MOJENBHOM AucCIep-
CHH OIIMOOK MPOTHO3a TeMIEpaTyphl (COJEHOCTH), a TAKXKE aHaJo-
THYHble TpapUKH AUCHEPCHH Pa3HOCTEH (HEBA30K) MEXAY IICEBAO-
HN3MEPEHHEM M MOJENBHBIM 3HaueHHeM. s Temmeparypsl AucIep-
cum HeBs30K Ha ropu3oHTax 100, 113 u 125 M Heckonmpko OobIIe
MOJEIbHON AMCIIEPCHH, @ Ha ropu3oHTax ciost 150 — 500 M oHu cra-
HOBSITCSI MEHbLIIE MOAEIBHON nucnepcuu. s coneHocTH xapakTep-
HO TIpeobiiaaHre IUCIepCHii HEBA30K HaJ MOJEIHHBIMHU TUCTIEPCH-
SIMM Ha OOJIbLIIEM KOJIMUYECTBE TOPU30HTOB, UEM TI0 TEMIIEpaType.

[lonyyeHo, 4To MPOCTPAHCTBEHHOE paclpelesieHHe MOAETbHOM
TUCTIEPCUH XapaKTepPHU3yeTCs MOBBIIIEHHBIMU 3HAYEHUSMHU B IIHKJIO-
HUYECKUX KPYroBOPOTaxX M LUKJIOHAX (BEC JaHHBIX B MOJENU 0OJIb-
LIMI) ¥ TOHMKEHHBIMU BEJIMUMHAMHU B aHTULMKIIOHAX (BEC JaHHBIX B
Mozenu MeHblui). COOTBETCTBEHHO, MOAYJb HEBA30K MEHBILIE B
TIOJISIX TIOJIOKUTEIHHON 3aBUXPEHHOCTH M OOJIbINE B MOJSAX OTpPHUIIA-
TEJIbHOW 3aBUXPEHHOCTH.

BeinonHeHo conocTaBieHne KapT BOCCTaHOBJIEHHOI'O B peaHalu-
3€ YPOBHSA MODS ¥ TIOJTYYEHHOTO O TaHHBIM aJbTHMETpHH. BrisiBie-
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HO, 9TO ITOJIOXKCHUS CUHOIITUYCCKHUX BI/IXpefI B 00omx clydasx Oous-
ku. ExxecyTo4yHOe cpelHEeKBaJpaTHYecKOe OTKIOHEHHE MOAEIBHOTO
YPOBHSI OTHOCHUTEIBHO BOCCTAHOBJIEHHOIO IO aJbTHUMETPUH B NEPH-
on ¢ Mapta o ceHtss0ps Menbiie CKO, paccunTaHHOTO B MPOTHO3E
U B BapUaHTE C aCCUMWISLUEN NCEBAOU3MEPEHNN IO YIPOILLIEHHOMY
METOAY aCCUMMJIISILINY.

VYCTaHOBNEHO, YTO  HCHOJNB30BaHHE METOAA  aJalTHBHOU
CTaTUCTUKU JI1 aCCUMWIALINU HCGB,Z[OI/I?;MepeHI/Iﬁ TEMIICPATYPBI U
coJieHoCTH B peaHanmu3e 3a 2012 roj mo3BoJIMIO BOCIPOU3BECTH
HEKOTOpbIE Me30MacIITa0Hble BUXPH B HOJISAX TEYEHHH, KOTOPBIC HE
ObLIH IMOJIY4YC€HbI B IIPOTHOCTUYCCKOM PACUCTEC U C UCIOJIb30BAHUEM
YIPOLIEHHOT'O METO/a aCCUMUIISLINY.

W3YUYEHUE JIOJTOBPEMEHHOMN N3MEHYNBOCTH
MOJIEH YEPHOT'O MOPSI HA OCHOBE ACCUMMJISIIIUA
JTAHHBIX JJMCTAHIIMOHHBIX U3MEPEHUI B
YUCJIEHHOMW MOJEJH

Hopogeer B.JI., Cyxux JI.H.

OI'FYH MI'U, 2. Cesacmononw, Poccus
viktor.dorofeev@mhi-ras.ru

KuioueBble cjioBa: MOACIMPOBAHHUE, ACCUMUISIUS ITaHHBIX, IU-
CTaHIIMOHHBIE U3MepeHus1, YepHoe MOpe, MOpPCKasi IKOCUCTEMA.

Ilpu u3ydyeHUH U3MEHEHHM, MPOUCXOISALIUX B MOPCKHUX CHUCTE-
Max, IMIMPOKOE PACIPOCTPAHEHHUE MOIYUW METOJ peaHaau3a, KOTo-
pBIi IPOBOJUTCS HA OCHOBE ACCUMUWJISIIMU NAHHBIX HAOIIOJCHUNA B
YUCIEHHBIX MoJensx. [Ipu aToM MOTYT paccMaTpuBaThCs Kak (u3u-
YecKHe, TaK W OHOTeOXMMHYECKHE CHUCTeMbl. Metox peaHanmsa
BKJIFOYAET B c€0s1 OCHOBHBIC DJIEMEHTHI: YHUCIICHHAS] MOJEIh, aalTH-
poBaHHas AJis1 paccMaTpuBaeMoro OacceliHa, TaHHBIE U3MEPEHHUH U
QITOPUTM WX aCCUMWIANMU B Mojenu. B mpencraBieHHOW pabote
aHAITM3NUPYETCS IBONIONHS TTosiell YepHOoTro Mops, Kak THApoQH3mye-
CKHX, TaK U 61/IOFCOXI/IMI/I‘ICCKI/IX, IMOJYUYCHHBIX B PE3YJIbTATC peaHaIn-
3a, BBIIIOJTHEHHOT'O HA OCHOBE aCCUMIIALIMU JAHHBIX AUCTAHIIMOHHBIX
U3MEPEHUM B YNCIICHHOW MOENIN SKOCUCTEMBI YepHOTO MOPAI.
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TpexmepHass MOJENb SKOCUCTEMBI UepHOTro MOpsi MpeACTaBiseT
co00H MEXIUCHUIUIMHAPHYIO MOZETb, B KOTOPYIO BXOIST OJIOK,
OTMCBHIBAIOIINHI IUPKYJSIHI0 YepHOro Mops, 1 OMOr€OXUMHUYECKUN
OJIOK, OMMCHIBAIOIINNA B3aMOJEHCTBUE MEXKYy Pa3IMYHBIMU KOMIIO-
HEHTaMM SKOCHCTEMBI Ha HIPKHEM YPOBHE MUILEBOH LIEMTOUKH.

B xauectBe Mopenu mupkymsinuy YepHOro MOps HCIIOJIb30BaIach
Mozenb, paspaboranHas B MI'M. Beur BEIOpaH BapWaHT MOJICIH C
MIPOCTPAHCTBEHHBIM IaroM 4,8 KM, YTO MO3BOJIIIIO a/IeKBATHO OIH-
CBIBAaTh CHHONITHYECKHE Ipo1iecchl. [Io BepTHKanu Mosienb COAEPKUT
35 pacyeTHBIX YpOBHEW, CTyIIAIOIIMXCA K MOPCKOH MOBEPXHOCTH.
st ocHOBHOTO BapwaHTa (Qu3ndeckoro peananmsa (¢ 1993 mo
2015 rr.) B KauecTBe I'PaHUYHBIX YCIOBUI Ha CBOOOIHON MOBEPXHO-
CTH HCIOJB30BATHCH aTMOC(EpPHBIE MO, HOITYYEHHBIE IO Pe3yiib-
tataM atMocdepHoro peanammsa ERA-Interim (ECMWF). Monens
ACCHUMMJIMPOBaJIa CIIyTHUKOBBIE JaHHBIE TEMIEepaTyphl TOBEPXHOCTU
MOpSI 1 aHOMJIMU BO3BBIILIEHHUS CBOOOTHOM MOBepXHOCTH. Pe3ynbra-
Thl MOJAEIMPOBAHMS CPaBHUBAJIMCH C U3MEPEHHBIMU in-situ mpodu-
JIIMHU TEMITEPaTypPhl U COJIEHOCTH.

B pabote npoBeneHo ucclielOBaHUE YYBCTBUTENBHOCTH PE3Yilb-
TaTOB peaHaIn3a K MPUMEHIBIIEMYCsl aTMOC(HEPHOMY BO3ICHCTBUIO.
i 3TOTO OBIT BEINOJHEH pacdeT ¢ aTMOCc(epHBIM BO3IEHCTBHEM,
MOJYYCHHBIM Ha OCHOBE pETHOHANBHOW aTrMoc(hepHOW MoAenH
MMS. [lns nepuona BpeMEHH, MEPEKPBIBAIOIIEIOCsl 000MMH peaHa-
JN3aMH, IPOBEIECHO CPAaBHEHHUE PE3YILTATOB U AHAIN3 Pa3IUIHN.

Ha ocHOBe TpexMepHBIX THAPOJIOTHYECKUX MOJEH, MOTydeHHBIX
M0 pe3ynbTaTaM (U3MYECKOTO peaHaIn3a, ObUI BBHIIOIHEH peaHan3
SBOJTIOITMN OMOTEOXMMHYECKHX Mojeit 3a mepuoa ¢ 1998 mo 2012 rr.
buoreoxuMudecknii OJIOK MOJENIH 3KOCHCTEMBI YepHOro Mops
BKJIIOYaeT 15 MepeMeHHBIX COCTOSHHUS U OIMUCHIBAET IPOLIECCHl B
BepxHeM 200-meTpoBoM cioe Mops. Illar mo mpocTpaHcTBY M pac-
YEeTHbIE TOPHU3OHTHI COOTBETCTBYIOT MOJAETH IUPKyJsuH. l[loms
CKOpOCTEH TeUeHHH, TeMmIeparypa, COJCHOCTh M KOd(pQUIUEHTHI
TypOyJICHTHOTO MEepEeMEIINBaHus SBISIOTCS BXOAHBIMHU IapamMeTpa-
MU B BHJIE KO3(G(OHUINEHTOB YPaBHEHHI, ONUCHIBAIOIINX IBOJIOLHIO
KOMITOHEHTOB 3KOCHCTEMbI. BakHOW OCOOEHHOCTHIO BBITTOJIHEHHOTO
Ono-peaHanu3a SIBISETCS aCCUMIIISLUS CIYTHHKOBBIX HM3MEPEHUH.
JUI4 3TOro HCHONB30BANIMCh IOJI MOBEPXHOCTHOW KOHLEHTPAIMH
xJopodmiia-a, TOATOTOBICHHbIE paHee Ha OCHOBE MPOIYKTOB

44



SeaWifs, MODIS n MERIS no pa3pab0TaHHOMY CIEUHANbHO I
YepHoro mopst anroputmy. IIponenypa accMMWIALIMA OCHOBaHA Ha
MIPUHLIMIIE PETaKCAllMU TOJeH, NOTYyYEHHBIX M0 MOJAEHH, K JaHHBIM,
MTOATOTOBJIEHHBIM IO N300paKEHUSIM CKaHEPOB.

Jiist olleHKH KayecTBa IMOJYYEHHBIX MOJel ObLIO MPOBEAEHO HMX
CPaBHEHHE C JOCTYIHBIMH AaHHBIMH. IlomyueHHBIE B pe3yibTare
MOJEIMPOBAHHS MapaMeTpsl SKOCHCTEMBI UepHOro MOpsl HE TOJNBKO
Ka4yeCTBEHHO, HO M KOJMYECTBEHHO COIIACYIOTCA C HMEHOIIMMUCS
JAHHBIMU U3MEPEHHUI.

BEPTHKAJIBHASI CTPYKTYPA YEPHOT'O MOPS ITIOJ]
JTEMCTBUEM BETPOBOM IIUPKYJIALIUU

Cengepos M.B., Mu3siok A.HU.

OI'BYH MT'U, 2. Cesacmononw, Poccus
senderovmaxim@gmail.com

KuaroueBble ciioBa: XamuHHAS CTPYKTypa, mponuB bocdop, uncnen-
HOE MOJICTTPOBaHNE HUPKYJIAINH, YepHOE MOpe.

UepHoe Mope ABIsETCSI BHYTPEHHUM 0acCeHOM, B CBSI3U C ITHM
BaXHYIO pOJib B (OPMUPOBAHUHU BOJHBIX Macc urpaer mnpoius boc-
(hop, eNMHCTBEHHAS CBS3b MOPS C OKEAHOM.

M3BectHo, uTto Bomoobmen uepe3 bocdop obOycioBneH mepema-
JIOM ypOBHEH M pa3HON MIOTHOCTHIO BoA B UepHoMm u CpeauzeMHOM
Mopsix. OTH 1Ba (pakTopa 0OyClaBIMBAIOT HaJIU4YKe BepxHeOochop-
CKOTO M HIDKHEOOC(HOPCKOTO TEUEHHH, pacxol KOTOPBIX HIpaeT
BOXHYIO poiib B BomHOM Oamance Yeproro mops. CymiecTByer
00JIbIIOE KOTMYECTBO PadOT, MOCBAIIEHHOE BOJI0OOOMEHY Yepe3 Mmpo-
JIMB, YTO TIOJYEPKUBAET aKTYAIbHOCTh PabOT TaHHOTO HAIPaBJICHUS.

Hacrosamas pabora mocBsineHa U3y4YEHHIO BO3JIEHCTBHS BETPO-
BOH LMPKYJSIIMU M BoJooOMeHa depe3 npoius bochop Ha dopmu-
pOBaHME BEPTHKAIBHOH CTPYKTyphl UepHoro mops. s ee BBITION-
HeHHs ObIIa MCTOIh30BaHa MEXIUCIHUILTHHAPHAS Moaenb NEMO, B
KOTOpO# co3fana KoHurypamus st 6acceiinoB UepHoro, A30BCKO-
ro ¥ MpaMopHOro Mopei ¢ marom Mo ropu3oHTai u nopsaka 20 km.
B MpamopHOM MOpe UCHOIB3YETCsl OTKPBITasl IPaHULa, ISl KOTOPOi
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3a1af0TCs MPOGMIH TEMIIEPaTyphl M COJICHOCTH. B HadabHBIN MO-
MEHT MOBEPXHOCTh YPOBHS ObUIa HEBO3MYIIEHHOH. B mpuBenenHoit
KOH(HUTYpaIli yYUTBHIBAIOTCS KIMMaTHYeCcKue pacxoisl 11 pek, B
KOTOPBIX 33Jal0TCSl CPEeJHEMECSUHbIE 3HAYCHHUS TeMIIepaTyphl U CO-
neHocTu. Takke ydWTHIBaJach CpENHSAS IO aKBaTOPUHM pPa3HOCTb
MexkIy ucrmapeHueM u ocamkamu (7,515-10° m/c). Jluckpermsanus
[0 BEPTHKAIHU OCYILIECTBIIIETCS C MCHOJIb30BaHUEM 34 Heperyisp-
HBIX ZzZ-TOPU30HTOB C YBEIMYEHHUEM PA3PEILICHUS y MOBEPXHOCTH.
[ar mo Bpemenu — 10 MUHYT.

Ienpio mepBhIX pacueToB ObLIO UCCIIEA0BATh BIUSHUE HaualbHBIX
ycioBuit B UepHOM M A30BCKOM MOpSX Ha (pOpMHpOBaHUE BEpTH-
KaJIbHOM XalIMHHOM CTPYKTyphl. PacueTsl mpoBogunuch Ha 67 Mo-
JEeNbHBIX JIeT. B Hux Opia BeIOpaHa paBHOMEPHO paclpeiesieHHAs
10 BEpTUKAJHU CONCHOCTh paBHas §%o, 12%o, 16%o0, 18%0, 22%0, TEM-
reparypa B Ha4aJIbHbIII MOMEHT Be3lie 0OlHOpoaHa U paBHa 6°C.

B »tux pacuerax popmupoBaHuE KPYNMHOMACIITAOHOW IHPKYJIs-
UM B YSPHOMOPCKOM OacceiiHe MPOUCXOIUT TOJBKO Onaromaps cTo-
Ky PEK M BOJOOOMEHY Yepe3 MPOJIHB.

B mocnexyrommx pacueTax B KauecTBE TPaHUYHBIX YCIOBHUH 3a-
JlaBaJOCh MOJEIBHOE BETPOBOE BO3ACUCTBHE C LUKIOHUYECKOH 3a-
BUXPEHHOCTBIO. B 3THX pacuerax KCIOJIb30BAIOCh HAYaIbHOE yCIO-
BHE CO 3HAYEHUEM COJIEHOCTH 12%0. Pe3ynpTaTsl pacueToB nokaszaiu,
YTO TPU HATUYINH BETPOBOTO BO3MEHCTBUS KWHETUYECCKAs DHEPTHS
JONIBIIIE BBIXOAMUT HAa KBA3UCTAllMOHAPHBINA YpoBeHb. B 3THX 3Kcme-
PUMEHTax BEPTHKAIbHOE IMEPEMENIMBAHUE YCWIHUIIOCh, H3-3a YEro
TaJIOKJIMH CTal 00jiee BhIPaXKeH.

OTMeTHM, YTO BETPOBOE BO3/EHCTBHE MOBIHIO Ha pacxo]] 4epes
MPOJIUB: MPOU3OLUIO 3allipaHue BBICOKOCOJCHBIX MpaMopHOMOp-
CKHX BOJ. YMEHBITICHHE pacxoja HIKHe00C(hOpCKOro TeueHus u 0o-
Jlee MHTEHCHBHOE BEPTHKAIbHOE TEepeMEelINBaHIE MPHUBEIH K OO0Jb-
[IeMy paclpecHeHHI0, 10 CPAaBHEHUIO C pacueToM 0e3 BETPOBOM
LUPKYJSLUU HAa aHAJIOTMYHBIN epruol BpEMEHHU.

46



HNCCIEJOBAHUE BAJIAHCOB MACCHBI, DHEPI'N,
3ABUXPEHHOCTH B JIBYXCJIOMHON
BUXPEPA3PEIIAIOIIEN MOJIEJIM YEPHOI'O MOPSI

MMasaymun A.A., Koporaes I'.K., Illanupo H.b.,
MuxaiisioBa J.H.

OI'BYH MT'U, 2. Cesacmononw, Poccus
paviushin@mhi-ras.ru

KuaroueBsble cioBa: YUepHoe Mope, 3aBUXPEHHOCTh TCUCHUH, OanaHC
SHEPruu, OalaHC MACCHI, THAPOAMHAMUYECKAsl HEyCTONYNBOCTb.

Ha ocHoBaHuU pe3ynbTaToOB YMCICHHBIX HKCIIEPUMEHTOB MO MO-
JETPOBAHUIO BETPOBOH IUPKY SIuK B YepHOM MOpe B paMKax
JIBYXCIIOMHON BHXpepa3peliaromeil Mojien ObIIIM pacCYuTaHbl Oa-
JAHCHI MaCChl, SHEPTUH U 3aBUXPEHHOCTH.

B o0cyxmaeMbIX pacdyeraXx WCHOIB30BANIOCH TaHTEHIIHMAIBHOE
HanpspDKeHHe BETpa C MOCTOSHHOHM IO MPOCTPAHCTBY U BPEMEHH 3a-
BHXPEHHOCTBIO. DKCIEPUMEHTHI TIPOBOIMIIMCH HA JUIUTEIBHBIN CPOK,
JOCTATOYHBIN JJIS1 BHIXOAA PELICHUS] HA CTATUCTUYECKU PABHOBECHBII
pEXHM, TIPH KOTOPOM BCE PAaCCUHUTHIBAEMBIE XapaKTEPUCTUKHA MOJICITH
M3MEHSITUCH OTHOCUTEILHO ITOCTOSTHHBIX CPEIHUX 3HAUCHUM.

B umncrneHHBIX SKCIEPUMEHTaX MOCIENOBATENFHO HCCIEA0BAIACh
OB PA3MUYHBIX (hAaKTOPOB, TAKUX KaK 3aBUXPEHHOCTHh BeTpa, (hopma
Oacceiina, f-3pdext, penped nHA, TpeHHE HA THE W HA TTOBEPXHOCTH
pasnena. [lonydeHHbIe B pe3yibTaTe pacueToB IMOJIS, a TAKXKE MOTOKU
MAacChl, SHEPTHH U 3aBUXPEHHOCTH PacCMATPUBAINCH B BUJIE CyMMBI
CPeIHUX BEJMYMH U IyJbCaIlHii, CBI3aHHBIX C 00pa30BaHUEM BHXpE,
00y CITOBJICHHBIX THAPOINHAMUIECKON HEYCTOHIMBOCTHIO TCUCHUH.

OLieHEH OTHOCUTENbHBIM BKJAJ CPEAHUX TEUCHUU U BUXpEH B
TUBEPTCHIINIO TTOTOKOB MAcChl, XapaKTEPHU3YIONIYI0 CKOPOCTh Iepe-
MEIIEHUsT TPaHMIBI clloeB. Ha ocHOoBaHMM OallaHca 3aBUXPEHHOCTH,
M3y4YeHbl MEXaHU3MBl T€HEpalluu TeUueHUWd B HUKHeM cioe. [laHa
OIIEHKA PO 3aBUXPEHHOCTH HAIPSKEHUS TPEHUS Ha MOBEPXHOCTHU
paszena CIIOeB U BIIHSHHUSI BUXPEH.

s uccnenoBaHMs SHEPTETHKH TMPOIECCOB OBUIM MOCTPOCHBI
SHEPreTHYECKUE JMAarpaMMbl, Ha KOTOPBIX BUIHO, KaKUM 00pa3oMm
repepacnpeeseTcs YSHEPTud B MOJIEITH MEXIy CPESIHUMH U BUXpe-
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BBIMH COCTAaBJISIOIIMMU KUHETHYECKOW M JOCTYITHOW TOTEHIMAJb-
HOM ’HEpPIruy B pa3iIMyHBIX CJIOfAX, 32 CUET KaKUX MPOLECCOB MPOHC-
XOAMT MOCTYIUIEHUE U CTOK YHEPruu. B yacTHOCTH, B SKCHIEPUMEHTE
¢ yaeroM penbeda mHa u f-3hdexTa OCHOBHON BKIIAJ B TUCCUTIAITUIO
SHEPTUU B MOPE BHOCUT MPUIOHHOE TpeHue — 73%, U3 KOTOPHIX
TOJBKO 25% 3TO JUCCHUINALUSA 32 CUET CPENHUX JIBMXKEHUH, a 48% —
3a cUeT BUXPEBBIX JBMKeHUIH. OcTaBiiuecs 27% 3HEPruv JUCCUIIH-
PYIOT 3a CUeT TOpU30HTAIBHOU TypOyIeHTHOH BsI3kocTH (6% 3a cuer
cpenHuX, 21% 3a cueT BUXPEBBIX JBM)KEHUH).

IIpoBenen ananms Tonorpadudeckux BoiIH PoccOu, 3aXxBaueHHBIX
OeperoBeIM CKIIOHOM, a TaKke BOJIH PoccOu, pacmpocTpaHsSIOnIxcs
C BOCTOKa Ha 3amaj B TIyOOKOBOAHOH uyacTh Mops. [lokasana ux
poas B pacnpoctpaHeHnn OcHoBHOro YepHomopckoro TeueHus
(OYT) na Bech mepuMeTp UepHOTO MOpS.

OLIEHKA COCTOSIHUA THIPOPUZNYECKUX MOJENR
B PAVIOHE 3ATIAJTHOT'O IIOBEPEKbSI KPBIMA HA
OCHOBE HTOCJIEAOBATEJBHOI'O AHAJIN3A JAHHBIX
HABJIOJAEHUN IT'MAPOJIOTMYECKON CHbEMKH
B UMCJIEHHON MOJIEJIN

JlembimeB C.I'., EBcturneeBa H.A.

OI'BYH MT'U, 2. Cesacmononw, Poccus
naevstigneeva@yandex.ru

KiroueBble ci1oBa: 4rcieHHOE MOACIUPOBaHKE, IPUOPEKHAS 30Ha,
ACCUMMJISIIUS TAHHBIX HAOIIOJACHUN, TUAPOPU3NISCKUE TIONSI, ME30-
MacmTa0Hble 0COOEHHOCTH IUPKYIISALINH.

PexoHCTpyKIS TpeXMepHOH CTPYKTYPHI THAPO(DHU3HUECKUX II0-
Jel ¢ y4eTOM KOHTaKTHBIX U3MEPEHHUH — O/IHA U3 aKTyaJIbHBIX 3a/1a4
COBPEMEHHOM OKEaHOJIOTHH.

HHH YCBOCHUS B YUCIIEHHON MOACIN TUHAMHUKH HCIIOJIb30BaAJINCH
JaHHBIE THIPOJIOTHYECKOH CheMKH MOpPCKOro ruapodu3nvecKkoro
nHctutyta Ha HUC «3OkcnepuMenT», npoBeeHHON B nepuoa 16 —
22 centa6ps 2007 r. B mpubpexHoit o0xactn YepHOro Mops, BKIIIO-
qarolen 3amagHoe noodepexxbe KpbiMa u ceBepo-3anaaHblii menbog.
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MakcuManbHas TiyOuHa, 10 KOTOPOW MPOBOJIWINCH U3MEPEHHS, 13-
MeHs1ach oT 5 110 65 M.

B kauyecTBe mpouenypsl aCCUMUIISIIMU UCTIOJIB30Balach MOCIen0-
BaTeJbHas ONTHMaJbHAs WHTEPIOJNSIMS JAHHBIX HaONONEHHUN 10
TeMIepaType U colleHocTH. [Ipu TpoBeAeHUH YHCICHHOTO 3KCIEepH-
MEHTa yYWTHIBAJIOCh peajbHOE aTMOC(epHOE BO3JCHCTBHE M BBICO-
KO€ MpOCTpaHCTBeHHOE paspemienne (1,6 kM mo ropusoHTad U 30
TOPHU30HTOB MO BepTHKann). Ha xaxnmpie cyTku B mepuox ¢ 14 mo
24 cents6pst 2007 1. st TpUOpeEKHON 30HBI YepHOT0 MOpsI IOCTpPO-
€HBI TIOJIS] YPOBHS, TEUSHHI, TEMITEPAaTyPBI U COJICHOCTH.

PaccuutanHble MOJA TEYEHUN XapaKTepHU30BaJIUCh Me3oMac-
WTAa0HBIMA BHUXPEBBIMH 00pa3oBaHUSIMU M CTpysMH. B BepxHem
CJI0€ BOABI OBUIH MOJIyYEHBI CIEAYIOMNE OCOOCHHOCTH UPKYJISIHH:
IUKIOHWYECKUI BUXPh B IIEHTPAJIHHON YacTH O0JIACTH, aHTHUIHKIIO-
HUYECKUH BUXph B KamamuTcKoM 3aMBe, MHTEHCHBHBIE CTPYHHBIC
TEYCHUsI, HAallpaBIIEHHBIC HA CEBEp, B IICHTPAILHOW YacTH 001acTh H
BIIOJIb 3allaHOTO Oepera.

OTMeueHO OXJIK/ICHHE U pacTpecHEeHHe MOBEPXHOCTHBIX BOJI, KO-
TOpoe HauOoJee SIPKO MPOSBISIIOCH B MPUYCTHEBBIX 30HaX, Kapku-
HuTcKOM W Kamamurckom 3ammBax. C ydeTOM JaHHBIX HaOFOICHUI
(hopMupoBaNIHCh 30HBI 0OJIeE XOJIOMHON pPACIpeCHEHHOW W TETUTOn
COJIGHOH BOJBI OTHOCHUTEIBHO NMPHJIETAIOMINX BOJA. AHAINU3 paccyu-
TaHHBIX THAPOPH3MYECKUX TOJNEH TO3BOJIMI HCCIEAOBATh UHTCHCUB-
HBIA PUOPEKHBIN aIBEJUTHHT, TTPOSBUBIIUICS B BBIXOJIC HA ITOBEPX-
HOCThb BOJ| BEPXHEH YacTH XOJOJHOTO MPOMEKYTOYHOTO CIIOS, TOJI-
TBEPXK/ICHHBIN CITyTHUKOBBIMH JaHHBIMA M 3a()MKCUPOBAHHBIN 10
TaHHBIM HabOroneHnii B Kanamurckom 3anmBe B ceHTsOpe 2007 T.

Ha ocHoBe cpaBHEHHUs! pe3ylbTaTOB JBYX UYUCICHHBIX JKCIIEPU-
MEHTOB M0 pacuery TUApO(U3NYECKUX TMojed 0e3 yCBOEHHS U C
YCBOGHHEM JIaHHBIX U3MEPEHUH TeMIlepaTypbl U COJICHOCTH JaHa
OLICHKA BJIMSHUSI YCBOCHUS JIAaHHBIX HAONIONCHUIA B YUCICHHON MO-
e Ha (QOpPMHUpPOBaHUE TEPMOTHAPOAWHAMUYECKHX MOJNEH B CEH-
Ts10pe 2007 .

PaboTa BEIIONTHEHA B paMKaX rocyaapcTBeHHoro 3amanus DAHO
Poccun (Tema «OnepatuBHast okeaHorpadus», Ne 0827-2014-0011).
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OCOBEHHOCTH SQHEPTETHYECKHNX XAPAKTEPUCTHUK
OUPKYJAIUU BOA MPAMOPHOI'O MOPSI B 2008 r.

Jdembimen C.I'., losras C.B.

OI'BYH MT'U, 2. Cesacmonons, Poccus
dovgayasvetlana0309@yandex.ru

KioueBble ciaoBa: ruapoanHaMu4deckas MoJeCJb, MpaMopHoe MO-
PE€, KUHETUYECCKAas DOHEPI U, IOTCHIUAJIbHAA DOHCPTH.

AJIeKBaTHOE MOJEINPOBAHUE MUPKYISALIUY BOX MpaMOpHOTro Mo-
Ps TO3BOJIUT TPAaBUIHLHO BOCIIPOM3BECTH XapaKTEPUCTUKH IOCTYTIa-
fouMx Boj B mpoiuBbl Bocdop u Japaanemnsl u, cieqoBaTenbHO, B
Uepnoe n CpenuzemMHoe Mops. B manHo# paboTe Ha OCHOBE aIalTH-
POBaHHOM K ycioBUSIM MpaMOpHOro MOpsl HEIMHEHHOW ITMApOIHA-
muueckoit moaenu MI'U na xaxasie cyTku 2008 r. Moxy4deHsl Tpex-
MEpHBIE TOJSI TUAPOJANHAMHYECKUX M JHEPreTHUECKUX XapaKTepH-
ctuk. [IponHTerpupoBaHHble 10 00bEMY U OCPEIHEHHBIE 3a IO Clla-
raeMple YpaBHEHHI CKOPOCTH M3MEHEHH KHHETUIECKON M MOTEHIH-
QIBHOW SHEPruil IMO3BOJMIM IOCTPOUTH JHEPreTUYECKYIO OJIOK-
CXeMy, KOTopast XapakTepu3yeT padoTy OCHOBHBIX CHIL.

IIpoBeneHHBIN aHANU3 KapT NPOCTPAHCTBEHHBIX PACIPEICICHUN
TPEXMEPHBIX MOJeH MIPOJMHAMUYECKHUX U HEPreTHUYECKHUX Xapak-
TEPUCTHUK MOKa3aJ, YTO B IOBEPXHOCTHOM CJIOE MOPS B LIEHTPAJIbHOU
Y TIpHOPEKHOM 30HAX MOpPsS 00pa3yloTCs CTPyHHBIE TEUEHUS, ME30-
MaciTabHble U cyOMe3zomaciitabHbie BUXpu. Ha ux ¢opmupoBanue
OKa3bIBAIOT BIMSHHME padOTa CHUJ IJIAaBYYECTH, TPEHUS U BeTpa. B
CPEIHEroI0BOM Oro/KeTe KHHETHYECKOH 3Heprun padoTa CHIIbI BET-
pa U ee yBeIMUYEHHE 3a CUeT paObOTHI CHIIBI TUIABYYECTH KOMIIEHCUDY-
eTcsa paboToil cui TpeHus. s CKOPOCTH M3MEHEHHs MOTCHIUAIb-
Ho#t sHeprun B 2008 r. ocHOBHOW OajaHC HaONIOmaeTCsS MEXIY pa-
6010 aaBeKINH, TUPPY3UH U CHITHI IIIaBYYECTH.

50



CTPYKTYPA CIIEKTPOB ®OHOBBIX KOJIEBAHUI
BI'EO®U3NYECKUX CUCTEMAX
I'mJPOANHAMUYECKOI'O TUITA

MeabuukoB B.A., Mockajenko JI.B., Ky3zesanosa H.H.,
IMuoryx B.b., 3auenun A.I'.

HUO PAH, 2. Mockea, Poccus
vmelnikov@ocean.ru

KuioueBble c10Ba: CUCTEMBI THAPOIUHAMHYECKOTO THIA, CIIEKTPHI,
BOHBIIETHI, pasHOMAcIITa0HbIE BapHallM, CIIydailHble OMy>KAaHUs,
npouecc GoH Koxa, kpacHsli 1rym, penaxcaiusi, caMmonogooue.

[IpenmeTrom pabOTHI SBISETCS WCCIENOBAaHHE CTATUCTHYECKUX
CBOMCTB KoJieOaHMH, HAOIIOMAIOMNXCS B TEOMU3NIECKUX CHUCTEMax
TUApOJMHaMHUYecKoro TUmna. Ha mpuMepax BpeMEHHBIX PsOB TH-
POMETEOpOIIOTHIECKHUX, TeO(PU3NISCKUX, SIKOHOMHYECKUX IapaMerT-
POB, BBIACHEHBI O0IIHE OCOOEHHOCTH CTPYKTYPHI CIIEKTPOB, HPOSB-
JICHUSI CaMoIloIo0ns B CHEKTPAJIbHBIX M BIUBIIET PA3IOKEHHUAX, a
TaKXKe ONpeseNieHbl MPUYNHBI U JHHAMUYECKHE MEXaHU3MBI, OIpe-
JEJSIIOIUX TaKHE CBOWCTBA.

PaccmoTtpens! pasHOMaciiTabHbIE BapUaIl: METE0JIEMEHTOB TI0
M3MEpPEeHMsIM Ha METEOCTaHIMSX; AAaBJIEHUS B IIEHTpax NeHcTBHS;
aTMOC(EpHBIX HHAEKCOB; CITyTHUKOBOTO BETPA; THUIPOJIOTUYECKUX
MapaMeTpoB M TEUYEHUI B MOPSX M B OTKPBITOM OKEaHE; MOPCKOTO
BOJIHEHHST; uncell Boibda; HEeKOTOPHIX SKOHOMUYECKUX WHAEKCOB.

C 11eTbI0 OIIEHKH CIOXHBIX COYETAHUN Pa3HOMACIITAOHBIX aTMO-
c(hepHBIX MPOIECCOB MOCTPOSCH MOJIENBHBIN Psl M3MEHEHHUI TeMIIe-
paTypsl BO3Ayxa Ha OCHOBE CTAaHAAPTHBIX HAOINIOJICHHH Ha METeo-
cranuuu r. 'enenmxkuka B nepuog 1936 — 2016 rr. MonenbHsIi psia
COCTOWT U3 KBa3HUTapMOHHYECKUX ITUKIIOB TOJOBBIX M CyTOYHBIX KO-
nebaHnii, X 00EPTOHOB W HOPMAIBHOTO IIyMa, IMPeoOpa30BaHHOTO
IIpY TIOMOIIM AaBTOPETPECCHOHHOIO MpoIlecca IMEepBOTO MOpAAKa.
AMIUTHTYIBI TTABHBIX IMKJIOB IMOJNYYEHBI IO COOTBETCTBYIOIIMM
CHEeKTPaJbHBIM MaKCHUMyMaM THUCTIepCHH, a (a3sl momoOpaHbl 1O
OT(UIBTPOBAaHHBIM TapMOHUKaM. Mojenb (OHOBBIX KOleOaHui 1Mo
(bM3UYECKOMY CMBICIY COOTBETCTBYET IUHAMHUYECKOW CHUCTEME C
SKMOHEHIIMAILHON pellakcallied TeMmIlepaTyphl MOociie BO3JIEUCTBUSA
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cy4aiHbIX (aykryaruii. [lokazaHo, 4TO MOCTPOEHHBINA TaKUM 00pa-
30M «KPACHBII» IIyM SBISETCS UCTOYHMKOM camomnonobus. [losce-
MECTHO BCTpeyarolieecs: camononooue (hpakTanbHOCTh) BapHalliid B
reo()M3UYECKuX psiax, KOTrjJa U3ydaeMblil CUTHAJI Ha OONBIINX Mac-
mrabax (BpEMEHHBIX M MPOCTPAHCTBEHHBIX) SIBISETCS PACTSIHYTOU
KONHMEH cUrHajla Ha MajibIX MaciuTadax, mpossisiercss B Dypbe crek-
Tpax B BHUJAE MOBTOPSIOIIMXCS HMHTEPBAJIOB JIMHEWHOTO CIaJaHUS,
pa3ienéHHbIX Y3KUMH I1JIaTO.

Jiist MHOTHX Te0(pU3NYEeCKUX BPEMEHHBIX PSIOB CHEKTPBI HMEIOT
«KpacHBIA BUI», C XapaKTEPHBIMA MaKCHMyMaMH Ha TOJIOBOM H CY-
TOYHOM TIepHoJiax, ¢ obeproramu. PoH JorapuHMUIESCKIX CIIEKTPOB
Ha HU3KUX 4YacToTax ¢ nepuonamu 6onee 100 cyTok 61m30K K Oemno-
My LIyMy; CHaJaeT Mo 4acTOTe B CTENEHM -1 B MHTEpBase NEpUoI0B
100 — 10 cyT. u B CTENEHHU -2 — B BBICOKOYACTOTHON YacTU CHEKTPOB
st mepuonioB MeHee 10 cytok. Takas cTpykTypa CHEKTPalbHOTO
(oHa MOKeET OBITh OOBSICHEHA IBPUCTHYECKH B paMKax Anpy3noH-
HOM KOHIENUHU (iauKKep-uryMma. JIokaabHO, OTKIIMK Te0(pH3NIeCKOi
CHUCTEMBl Ha MHO)XECTBEHHBIE CIyd4aiHble MO (ase W aMIuIuTyze
BO3ACHCTBHA MOKHO PacCcMaTpHUBaTh KaK HOPMAIBHBIN IIyM, Mpeo0-
pPa30BaHHBIN B CHCTEME C pellakcaluel, BpeMEeHHOH MacImTad KOoTo-
poit ompenensercs (HU3UMYECKUMHU CBOWCTBaMHU cpensl. JImHEHOE
najieHue JOrapru(pMUIEecKOro CIeKTpa XOpOLIO OMMCHIBACTCS aBTOpe-
IPECCUOHHON MOJIETBIO IIEPBOTO NMOPAIKA.

C y4€TOM HECTalMOHAPHOCTH, HEOTHOPOTHOCTH U IEpeMexae-
MOCTH TEO(QHU3NYECKHX BapHalWii, pPacCCMATPUBAINCH BIUBIET-
JuarpaMMbl M TPOMHTEIPUPOBAaHHAas IO BPEMEHM BIUBIET-
IJIOTHOCTB, KOTOpad siBisgeTcss Oypbe-crekTpoM. C HCIOIb30BaHIEM
BAMBIET U Dyphe pa3noKEHUN MPOBEIEHO CPABHEHNUE UCCIIENYEMBIX
BpPEMEHHBIX PSIIOB C TECTOBBIMH, 3aBEIOMO (PpPaKTaIbHBIMH PSIAMU
THUIA «CIy4YalHBIX OMy>KOaHui», OPOYHOBCKOT'O ABMKEHHUS U KPUBOH
thon Koxa.

Paborta BemmonHena mpu mnogaepxkke PH® (mpoekt Ne 14-50-
00095) u PODU (mpoextsr Ne 14-05-00159 u Ne 15-05-04198).
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BBIAEJIEHUE 3UMHUX DKCTPEMAJIbHBIX
THAPOMETEOPOJIOTHUYECKHUX SABJIEHUI C
KYMYJISITUBHBIM DOO®EKTOM B A30BCKOM "
KACIIUICKOM MOPSIX

Tperbsaikoa U.A.', SIunkas H.A.!?

A3 IOHI] PAH, 2. Pocmos-na-/[ony, Poccus
2IOHL[ PAH, 2. Pocmos-na-/{ony, Poccus
ira.tretyakova@gmail.com

KiroueBble coBa: onacHbIC OPpUPOAHBIC SABJICHUA, A3oBcKoe Mope,
Kacnmutickoe MOP€, HArOHHLBIC ABJICHHUA, IITOPMOBOC BOJTHCHUE.

HaunGomnpuryro yrpo3y 4enoBeKy HpeICTaBISIOT OMAacHBIE THIPO-
METEOPOJIOTHYECKHE SBICHHUS B CIydae WX OJHOBPEMEHHOIO
HacTymieHud. [Ipu 3ToM HaHOCHTCS MaKCHMAaNbHBIM yiiepO coiu-
albHO-?KOHOMHYECKOMY KOMILIEKCY. B 3uMHuUN mepuona pa3pyiiu-
TENBHBIA KYMYJIATUBHBIA 3((EKT MOXKET KaK YMEHBIIAThCS, TaK H
YBEIWYNBATHCA B 3aBUCHMOCTH OT HAJIMYWS WIH OTCYTCTBHS JIETOBO-
ro MOKpOBa.

Haronnsie sBIeHHS HaOMIOJAIOTCS B MEITKOBOJIHBIX BOJOEMax,
Takux Kak A3oBckoe mope. B KacrnuiickoM Mope HaroHsl XapakTep-
Hbl TPEUMYILIECTBEHHO AJIsi CeBEepHOM dacTu. BricoTa BonHEeHHs B
000MX MOpSX 3HAYMTENbHA U MOXET IocTuratb 5 M. B A3oBckoM
Mope Oojpmas 9acTb BETPOB d()()EeKTHBHBIX HaANpaBiIeHHWH (3amai-
HOM COCTAaBJISIFOIIEH ) MPUXOIUTCS HA BeCeHHe-TIeTHUH nepuo/, B Ce-
BepHOM Kacmuu (10ro-BOCTOYHOM M I0KHOW COCTaBJISIONICH) — Ha
OCEHHE-3UMHUI. B yCIOBHSX yMEPEHHBIX U MSTKUX 3UM CUJIbHBIC
IITOPMOBBIE HATOHBI MOTYT pa3pylIaTh 00pa3yIOUIHiCA PUTIAi, YTO
MIPUBOJIUT K PACIPOCTPAHEHUIO JIbJIa BrIyOb Oepera.

J1s BBIZENICHHS 3UMHUX KYMYJISTHBHBIX SBIEHUH OBLI 00pabo-
TaH MAacCHB METEOPOJIOTHUYECKHX JAHHBIX NMPHUOPEKHBIX THIPOME-
teoctaniuii (I'MC). IlockoabpKy U IITOPMOBOE BOJHEHHE, U HaroH-
HbIC SIBJICHUS BBI3BAHbI BO3JCHCTBUEM BETpa U LUKIOHUYECKOU aK-
THUBHOCTBIO, IPOBOJIMJICS aHAIM3 CIEAYIOLIUX MapaMeTpPoB: HaIpaB-
JICHWE U CKOpPOCTh BeTpa, arMoctepHoe naBieHue. [y Kaxmoiu
CTaHIIMM OBUIM BbBIACICHB BeTpa S(M(EKTUBHBIX HANpPaBICHUA.
Haronnple sBIEHUSA pa3BUBAIOTCS MPU CKOPOCTH BeTpa 8§ — 10 M/c u
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HENpPEPHIBHOM BO3JICHCTBUM HA aKBAaTOPHIO B TE€YEHHWE HECKOJIBKUX
yacoB. JI11 BO3HMKHOBEHHS LITOPMOBOTO BOJIHEHHUS CKOpPOCTb
JOJKHA ObITH HEe MeHee 15 m/c. UToOBl mpocneauTs CUTyaluu ¢ Of-
HOBPEMEHHBIM HACTYIIJIEHHEM IITOPMOBOTO BOJIHEHHS M HAaroHa MH-
HUMaJIbHbIC 3HAYCHHSI CKOPOCTH BETpa, pacCMaTpUBaeMble B padoTe,
npuHaTel 15 M/c. Tak OblIM BbIIENEHBI M OOBEIUHEHBI MO CPOKaM
BCE MOAXOMSIINE ClIy4dan, 3apeructpupoBannbie Ha [ MC.

CrnenyiomuM 3TanoM crana (UIbTpanus MOJIYYEHHBIX AT II0
HAJIMYUIO TUOO OTCYTCTBHIO JIbAA, YTO SIBISETCS BaXKHBIM (PaKTOPOM
BO3MOXHOTO HACTYIUICHUS CYMMBI COOBITHH.

BrisiBneno, uto B peruoHe Kacnumilckoro Mopsi ¢ CepeauHbl
1980-x rr. mpou3oIIIa cMeHa MpeoOIagalonInX HanpaBieHUH BeTpa:
KOJINYECTBO Cly4yaeB C BeTpamu 3()()EeKTUBHBIX HANpaBICHUH B 3a-
nagHoit yactu CeBepHoro Kacnust Hauano yBenM4uBaThCS, B TO Bpe-
Msl KaK B €0 BOCTOYHOM YacTH HaOII01aI0Ch yMEHBIICHHE.

B A30BckOM MOpe OTMEUEHO MaKCHMaIbHOE KOJIUYECTBO ClIyda-
eB 3uMoir 1989 — 1990 rr. (7 cimydaeB ¢ MPOIOIDKUTEIHPHOCTRIO BET-
poBoro Bo3aeicTBus 6 1 u 601ee). B meprox ¢ 2008 mo 2015 rr. Ou1
3a(hUKCUPOBAH BCETO OAMH CIy4aild, KOTOPBI MOT TIPUBECTH K OIlac-
HOMY Harosy.

HccnenoBanne BHIMONHEHO MpH (prHAHCOBOH moanepxke PODU
B paMKax Hay4HbIX MpoekToB Nel6-35-00318 mon_a, Nel7-05-41190
PTO a.

OIIEHKH BEPTUKAJIbBHOM DKMAHOBCKOU
CKOPOCTH B YEPHOM MOPE I10 JAHHBIM O BETPE
PEAHAJIN3A ERA-INTERIM

IloxypoBa U.T'.

OI'FYH MTI'U, 2. Cesacmononw, Poccus
igshokurova@mail.ru

KuaroueBnlie ciioBa: UepHoe mope, BeTep, HAINPaBICHHE BETpa, K-
MaHOBCKasi BEpTUKAJIbHAS CKOPOCTb.

[To mannbIM peananuza ERA Interim o ckopocTu BeTpa Ha BBICO-
te 10 M Hag ypoBHEM MOps, C IPOCTPAHCTBEHHBIM pa3pelIeHUEM
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0,75°%0,75°, untepBasiom 6 4acoB, 3a mepuoj Bpemenu 1979 —
2015 rr. BeIYUCISAETCS BEpPTUKAIbHASI 9KMAaHOBCKas CKOpOocTh B Uep-
HOM MOpe€, aHaJIM3UpyeTcd €€ CE30HHBIH XOA M MPOCTPaHCTBEHHOE
pacrpeneneHue Npyu CUHONTHYECKUX CUTYalMsIX ¢ BETPOM pPa3ivy-
HOTO HampaBlieHus. i KaXIOoro MmIeCTHYacoBOTO CPOKa B TOYKAX
CEeTKH TI0 aKBAaTOPUU MOPS PACCUNTHIBACTCS HAIPSHKCHHUE TPCHUS
BETpa, 3aBUXPEHHOCTh HANPSDKCHUS TPEHHUS BETpa U BEPTHUKAIbHAS
CKOpPOCTh Ha HIDKHEH TpaHHIle SKMaHOBCKOTO ciosi. Taroke It Kax-
JIOTO CpOKa OmpezessieTcsl mpeodiagaromiee HaJd MOPEM HamlpabJie-
HHE BETPa, KOTOPOE MPHUBSI3BIBACTCS K OTHOMY M3 BOCBMH OCHOBHBIX
reorpa)M4ecKuX HANpaBJICHUN. AHAIN3 3aBHCUMOCTU BEIWYHHBI H
MIPOCTPAHCTBEHHOTO PpAaCHpeeNIeHUs] BEPTHUKAIBHONH SKMaHOBCKOW
CKOPOCTH OT HAallpaBJICHHs BETpa MPOBOIUTCA Ha OCHOBE COCTaBJe-
HUS KOMIIO3UTOB — CPYIIUPOBKU JAaHHBIX MO CPOKaM C OIMpenesicH-
HBIM HalpaBJIeHUEM BETpa.

[Tomrydeno, 94To B cpeiHEM 3a TOJl M B CPEIHEM TI0 aKBATOPHUU MO-
ps mpeoOnanaeT MUKIOHUYECKas 3aBUXPEHHOCTh HAIPSIKEHUS Tpe-
HUS BETPa W TOJOXKHUTEIbHAs 3KMaHOBCKas BEPTHKAIbHAS CKOPOCTh
(1,6:107 m/c), o3Havaromas noaseM Boa. Ce30HHBIH MUK cpeHeit
[0 aKBAaTOPHM BEPTHKAIBbHON 3KMaHOBCKON CKOpPOCTH TakoB, UTO
MIOIBEM BOJI yCHITUBACTCS 3UMOM, JOCTHrasi MAKCUMyMa B (peBpaje u
ocnabeBaeT JIETOM — B HMIOHE 3KMaHOBCKas CKOPOCTh HalpaBieHa
BHU3. [IpocTpaHcTBEHHOE paciipe/ieNeHre BETHYNHBI U HaPaBICHUS
9KMaHOBCKOW CKOPOCTH, OOYCIIOBIICHHOE paclpelieIeHHeM U 3HaKOM
3aBUXPEHHOCTH HANpPSOKEHUS TPEHUS BETpa, clieaytomiee. B 3umame
MeCSIBl TIOYTH IO BCEH aKBaTopuyu MOps HaOIIOAAaeTcs MOJOXKH-
TeNlbHasl BEPTHUKAIbHAs 3KMaHOBCKas CKOPOCTb, ¢ 00jiee BBHICOKUMHU
3HAUYEHUSAMH B BOCTOYHOM 4acTU MOPS MO CPaBHEHUIO ¢ 3anaaHol. B
BECEHHHE U JIETHHWE MECSIb TUIOMAAb O0NAaCTeil C MOMIOKUTEIbHON
CKOPOCTBIO YMEHBIIIAETCS, a ¢ OTPULATENILHON yBenuuuBaercs. Jle-
TOM HMX PACMOJOKEHUE TaKOBO, YTO B CEBEPO-BOCTOUYHOH M IOTO-
3armaHoON 9acT MOPSI HaXOSTCS OOJIACTH C MOJIOKHUTEIHHON CKOPO-
CTBIO (ITOABEM BOJT), B CEBEPO-3aIIaTHON U FOTO-BOCTOYHOM — C OTPH-
naTenbHol (omyckanue Boj). OceHblo pa3Mmep o0aacTell ¢ MOJ0KH-
TEJIBHOM CKOPOCTBIO BO3pacTaeT. BeTpoBol peXuM 3aMeTHO OTpa-
JKaeTcd Ha BEJIMYMHE W MPOCTPAHCTBEHHOM pacCHpeieNieHHH SKMa-
HOBCKOH ckopocTH. IIpu cHHONTHYECKHX CUTyallMsAX ¢ mpeobiana-
IOIIUM CEBEpPO-3aMagHbIM, CEBEPHBIM U CEBEPO-BOCTOUHBIM HaIpaB-
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JIEHWEM BETpa CPEeIHsIS 10 MOPI0 BEpTUKAIbHAS IKMAHOBCKAsl CKO-
pPOCTh TOJIOKHUTENbHAS B TEYECHUE BCETO T0Ja, IOTr0-3alaJHOM M 3a-
MajHOM — OTpularenbHas. Hanbomnpine 3HaYeHUS TOIOKUTEILHOM
BEPTUKAILHON CKOPOCTH HAOIIOMAIOTCS MPH CUTYalHsIX ¢ mnpeobia-
JTAIOIIUM CEBEPO-BOCTOYHBIM BETPOM, OTPHUIIATEIILHON — C 3aIaIHbIM
U I0T0-3aMaJHbIM BETPOM. B CE30HHBIX MOJIAX, 32 CUET OCPEAHEHUS
[0 Pa3HbIM CHUHONTUYECKUM CHUTYyalUsM, B KaXJOW TOYKE CETKH
MIPOUCXOJUT OCPETHCHHE BEPTHKATHHOW DKMAHOBCKOH CKOPOCTH C
pa3HBIM 3HAKOM, MTO3TOMY €€ 3HAUEHUs HEBEIUKU U HE MPEBHIIIAIOT
+ 1,1 10 M/C, B TO BpeMs KakK IJIs OTIEIBHBIX CHHONTHYECKHX CH-
Tyaluil BeIMYWHA YKMaHOBCKOW CKOPOCTH MOXKET JOCTHTaTh 3Hade-
HUI Ha IOPSJOK BBILIE.

OITYCKAHME BOJ B OKMAHOBCKOM CJIOE HAJI
HAKJIOHHBIM THOM B YEPHOM MOPE

Eaxun JI.H., 3auenun A.T'.

UO PAH, 2. Mockea, Poccus
dmelkin@mail.ru

KuroueBsblie caoBa: UepHoe MOpe, KOHTUHEHTANbHBIA CKIIOH, OIyC-
KaHHE BOJI, KOHBEKIIHS, 1a00paTOPHOE MOJEINPOBAHHE.

[Ipn HamuumyM pUOPEKHOTO TEUYEHUS, TOCTUTAIOIIETO THA MOPS,
oOpasyercst mpuIoHHbIH 3kMaHoBckui cioit ([I9C), B koTopoMm Te-
pEHOC BOJBI NPOUCXOAUT MEPHEHANKYISIPHO HANPaBICHUIO TEUCHUS
u BIeBo oT Hero (B CeBepHOM momymapun). B cirydae mpuOpexHOTro
LIMKJIOHWYECKOTO TEYEHHUS, WIIM aHTHIHUKIOHWYECKOTO TEYEeHHUS BO-
Kpyr ocTpoBa, B [I9C mpoucxoaut nepeHoc BoAbl OT Oepera, B 00ia-
cTH menbha W KOHTHHEHTAIBHOTO CKIIOHA, M €€ OITyCKaHWe IIOo
HaKJIOHHOMY AHY. YCTOW4YMBas IUIOTHOCTHAsI cTparhukanus BOA-
HOMW cpeabl orpaHn4rBaeT riryouny omyckanus sox B [13C. JJoctu-
ras onpeie’eHHON TITyOuHBI omyckanus, Boga B [I9C momxkHa ocra-
HaBJIMBAThCA M KOHBEKTHBHBIM 00Pa30M IMEPEMEINBATHCA C BBIIIE-
JeKaIMU BOJIaMHU.

Hens manHOW paboTel — Bocmpou3BeaeHue auHamuku I19C c
OITyCKaHUEM CTPaTU(HUIIMPOBAHHBIX BOJ HAa HAKIOHHOM JIHE B Ja00-

56



PATOPHBIX YCIOBHAX W BBINOJIHEHHE OICHKH TIIyOWHBI OITyCKaHUS
MIPUMEHUTENBHO K YEPHOMOPCKUM YCIOBHSAM.

OmnbITHl MPOBOJMINCH B LMIMHAPHUECKOM OacceliHe, 3aIlOoHEH-
HOM BOJIOH, pacIojI0’KeHHOM Ha Bpararorieiics miatdgopme. B 1ien-
Tpe OacceiiHa YCTaHOBIICH YCEUSHHBI KOHYC C HIDKHUM OCHOBaHUEM
Ha fgHe OacceliHa. Han BepXHUM OCHOBaHHEM DPACIOJNIOXKEH ITyCTOTe-
JBIA UUIMHAP, COEAUHEHHBIA NUIAHTOM € cocyoM Mapuotra yepe3
OTBEpCTHE B LIEHTPE BEPXHEr0 OCHOBAaHUS KOHyca. B BepxHeil wactu
LWIMHIpPAa UMEETCs WIeNb, CIy’Kalasi KOJbLEBBIM HCTOYHHUKOM, Ye-
pe3 KOTophIi U3 cocyaa MaproTTa B 0acCeH ¢ IMMOCTOSHHBIM PacXo-
JIOM TI0/IaeTCsl TOJKpallleHHass THMOJIOM BOJIa TUIOTHOCTH p1: TaKou
K€, WIM MEHBIIIeH, YeM TUIOTHOCTh po BOMBI B Oacceiine. Iloctyma-
foias B 0acceiiH Boga o0pasyer «npudbpexHoe» (Mpukaroe K O0Ko-
BOH MOBEPXHOCTH LMIMHIPA) PPOHTATBHOE TEUECHHE.

B cnydae p; = py, mocTymnaBiias U3 UCTOYHHKA Ha MOBEPXHOCTH
KOHyca BOJIa, CHadaja oOpa30BhIBANa paCHIMPSBIIEECS pPagHallbHO
AHTHIHKIOHUYECKOE OCECHMMETPUYHOE MpUOpekHOe TeueHne. Ye-
pe3 HEKOTOpOoe BpeMsl LIMpPUHA CJIOS MOJKPAIIEHHON BOJBI U CBSI3aH-
HOTO C HMM TEYEHHs MPAKTHUUECKU IEepecTaBala pacTH, Jaxke MpH
nonave Boabl u3 uctoynuka. 1 B Bsaskom I19C monkpamenHas Boga
OITyCKaeTCsl BHU3 TI0 CKJIOHY, BEIXOJUT CO BPEMEHEM JaJIeKo 3a Ipe-
nenbl GPOHTANBHON 30HBI CIIOS TOAKPAILICHHOW BOJIBI.

B cnyuae p; <pp BO3MOXKHBI 1B pa3iIMYHBIX CLIEHAPHsI 3BOIOIUH
(pOHTANBHOTO TEUEHHs: TIEPBBIH IIpU HEOOIBIIOM Ap, a BTOpoi mpu
6oxbmom Ap, e Ap = p; — po. B iepBom crieHapuu QpoHT TEUEHUS
JOCTHTall MOBEPXHOCTH KoHyca u (opmuposancs [19C, B koTopom
MIPOUCXOAMIIO OITycKaHWe Oollee JeTKOH BOABI BHU3 MO CKIoHY. Co
BpemereM, [I9C uCHBITBIBaN KOHBEKTUBHYIO HEYCTOWYMBOCTH W
pacnajancs Ha TpeXMEpHbIE BUXPEBbIE CTPYKTYpHI, B KOTOPHIX BOJa
[I2C MennenHo mogHUManach 0 MOBEPXHOCTH BOJbl. Bo BTOpOM
CLUEHapuM MOJKpalleHHas BOAa PACIPOCTPAHSIACh PAAUAIBHO IIO
MTOBEPXHOCTH BOJBI, M OMyCKaHHWA Oojee JerKod BOJBI HE OBLIO.
Y CTaHOBNIEHBI KPUTEPHH MIEPEXO]IA OT MEPBOTO CIIEHAPHUS KO BTOPOMY.

OnucaHHbIe OMBITH MTOKA3BIBAIOT OMyCKaHWE Oollee JIETKOH BOIBI
B IIDC, u B wacTHOCTH B OOnacTH 1menb¢a, ¥ BEpXHEH 4YacTH KOHTH-
HEHTAJIbHOI'O CKJIOHA B YUepHOM Mope. YCIOBUEM JJI €0 Pa3BUTHSL
spisiercss OCHOBHOE uepHOMOpcKoe TedeHnue. [lpu sTom BOIM3M 1HA
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CIJIBHOE CEeBepo-3amaJHOe BIOJIHOEpEroBoe TedeHHne (OpPMHUPYET
I[I9C, B KOTOpPOM KHCIOPOAOCOACpIKAIIasi BOJa OIyCKAeTCs Ha
OTIPE/ICTICHHYIO TIyOUHY.

TeopeTrndeckrue pacdyeTsl W pacdeThl DKCIECIUIINOHHBIX H3MeEpe-
HUU MO3BOJISIFOT MPEIBAPUTEIBHO OLICHUTh MIYOHHY OIMYCKaHHS BOJI
B uepHOoMopckoM [19C, nanHast oLeHKa AaeT MPaBUIbHBIM MOPSIOK
IyOWHBI OMycKaHUsA. B mampHelmem 1ienecooOpa3HO OpraHU30BaTh
HCCIIEIOBAHNE ITOTO TIPOIECCa M CBSA3aHHBIX C HUM IIPOIECCOB Tie-
peMeInBaHusl.

Pabota BemonaHeHa pu moaaepxkke rpanta PH® Ne 14-50-00095
u rpanta POOU Ne 17-05-00381.

PABHOBECHAS HUPKYJIALIUA
B TJTYBOKOBO/JHOM OBJACTH YEPHOT'O MOPSI

IMorpe6noii A.E.

OI'FYH MI'U, 2. Cesacmononw, Poccus
pogrebok57@mail.ru

KuaroueBsle cioBa: UepHoe Mope, CTPYKTypa TCUCHHH.

CyliecTByeT TOYKa 3pEHHsI, YTO JJIsi 00pa30BaHUs IUPKYIISIIIUA
Box YepHoro Mopsi HEOOXOAMMO, UTOOBI y MO BETpa Hall €ro Io-
BEPXHOCTBIO OBUTa 3aBUXPEHHOCTh COOTBETCTBYIOIIETO 3Haka. B
mpejiaraeMoil MOJEIM CIIEUUANbHON CTPYKTYpBl 3aBUXPEHHOCTHU
BeTpa He TpeOyeTcs, a UMKIOHNYECKasi HUPKYJISIHS BOJ CBSI3bIBACT-
sl C VX TIOJILEMOM U3 YEPHOMOPCKOH KOTJIOBHHBI K TTIOBEPXHOCTH H3-
3a BBITECHEHUS OoJiee IIOTHBIMA MPaMOPHOMOPCKUMH. PaBHOBecHe
JOCTHTraeTcs 3a cyeT OajlaHca YMEHbIICHNS NOTEHINAIBHON SHEPTUH
IIPH OITyCKaHWH MPAMOPHOMOPCKHX BOJ W €€ YBEIHYECHHH IPOIleC-
caMH TIepeMeIInBaHusA (BETPOBOTO M TeoTepMmaibHOro). B pamxax
JIBYXCIIOWHOW MOJENH TeocTpoUUECKUe TEUEHHsI 3aBHCAT OT TOIO-
JIOTMU IOBEPXHOCTH pa3zeia MEXIy MIOTHBIMH INTyOWHHBIMU U JIET-
KHUMHU MOBEpXHOCTHBIMU Bojamu. Cuna Kopuomnuca, ¢ KoTopoil cBi-
3aHBI OTH TE€YCHUS, paObOTHl HE MPOU3BOIUT, B JHEPreTHUIECKOM Oa-
JaHCe HE y4acTBYET M Ha (OpMy IMOBEPXHOCTH pasjesia He BIHSCT.
Tormomoruio MOBEpXHOCTH pa3jiea MOKHO ONHCHIBATH YPABHEHUSIMHU
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paBHOBecHs (YIpyroctd). 'paHUYHBIC YCIOBUS ONPEACISIOTCS KOH-
¢urypanmeii KpoMku menbga, Tak Kak TTIyOHMHHAas BOXHAs Macca
MOJTHOCTBIO 3aMOJHAET YSPHOMOPCKYIO KOTJIOBUHY.

Just onpeneneHrs TONOJIOTHN TTOBEPXHOCTH pazjiesia MCIOIb3Y-
I0TCS JaHHBIE TA0OPAaTOPHOTO IKCIIEPUMEHTA C PACTSHYTOU yNpyroi
IUICHKOH (T€ JKe yNpaBJISIIIne ypaBHEHMs) ¢ (PUKCUPOBAHHOW TOPH-
30HTAIILHOW TrpaHuIlell TpedyeMoil koHpurypammu. PaccantanHoe mo
9TUM JAHHBIM M0JI€ TEYEHHWH MpE/IoyiaracT Haluiue BCEX OCHOBHBIX
3BCHBEB YEPHOMOPCKOHN ITUPKYJIAINH, reorpaduyeckue 0COOCHHOCTH
KOTOPBIX TIOJIHOCTBIO COOTBETCTBYIOT HAOMIO1aeMbIM B UepHOM Mope.

JIMHEMHAS TEOPHUS BPU30BOM IIUPKYJISIIIUU C
YUYETOM ®OHOBOI'O BETPA

Iokypos M.B., Kpaesckas H.1O.

OI'BYH MT'U, 2. Cesacmononw, Poccus
shokurov.m@gmail.com

KualoueBble ciaoBa: Opu3oBas NHMPKYNANWS, JHHEHHAs TeOpwHs,
WHEPLUUOHHO-TPAaBUTALIMOHHAS BOJIHA.

BpuszoBas upKyIsust ABISETCS YacThIM SIBIIEHHEM BOIU3U Oepe-
rOB BOJOEMOB, KOTOPOE BIIMSIET HAa MOTOAY U KIIMMAT 3TUX 00JIaCTeH.

Junst uccnenoBanus Opr3a yCIeNIHO MPUMEHSETCs JINHEeWHas Teo-
pust. OHa TO3BOJISIET PACCMOTPETh OpU3 Kak BHYTPEHHIOIO MHEPIH-
OHHO-TPABUTALIMOHHYIO BOJIHY, KOTOpasi BO3HHKAET BCIIEICTBHE pe-
aKIUU CTPATHU(HUIMPOBAHHON aTMocdepbl Ha WCTOYHHK Terlia, W3-
MEHSIOIIHMIACS ¢ CYTOYHON dacToTod. Peakius armocdepsr ompene-
JSETCS COOTHOIICHUWEM YacTOT: YaCTOTHI MCTOYHHMKA TEIUa U Tapa-
metpa Kopuomuca. [Ipu 3ToM CymiecTBYIOT IBa pekMMa ITUPKYIIS-
MY, KOTOPBIE HAOMIOMAIOTCS I0XKHEee u ceBepHee 30 rpagyca mmpo-
ThI, Iie mapameTrp Kopuonmca paBeH yacToTe MCTOYHHMKA Teruia. B
MepBOM CiIy4ae Opu30Basi IUPKYJIALHUS MIPEICTABISET JBE BHYTpPEH-
HUE€ WHEPIHOHHO-TPAaBUTAIMOHHBIE BOJHEI, PaCIpOCTPaHSIONIHECS
0 TOPU3OHTAJIM U BCPTHUKAJIIKM, BO BTOPOM — BOJIHBI, 3aXBAaUYCHHBIC
BOJIN3U TOBEPXHOCTH.
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OO6b19HO, OpM30Bas LUPKYJAIUS HAOIIOJAeTCI COBMECTHO C CH-
HOINITHYECKUMH TpolieccaMu. 3ajada O BIUSHUU OZHOPOJIHOTO (o-
HOBOTO HOTOKa HA OPU30BYIO LUPKYJIAILUIO MOXET OBITH PACCMOTpE-
Ha C UCIOJIb30BAHUEM JIMHEHHOUN TEOPHH.

Kak u B 3amade 6e3 OHOBOrO BeTpa, peakius atMocqepsl OyaeT
pa3IuYHONM I MIHMPOT IoKHee M ceBepHee 30 Tpamyca LIUPOTEHL
Oxnee 30 rpamyca HaOMIOMAIOTCS IBE PACTIPOCTPAHSIIOIINECS BHYT-
PEHHUC HNHCPUHUOHHO-TPAaBUTAIIMOHHBIC BOJIHBI, ZIG(i)OpMPIpOBaHHLIe
(oHOBEIM BeTpoM. OHHU aHAJOTMYHBI BOJIHAM C CYTOYHOM 4acTOTOM,
HaOIIoaronMMcs B cirydae opusa 0e3 goHoBoro BeTpa. CoBMECTHO
C HHMH CYIIECTBYET TPEThs, CTAllHOHAPHASA BOJIHA, PACTIPOCTPAHAIO-
masacsa BBCPX OT UCTOYHUKA TEIIJIa HAa IIOBEPXHOCTH.

Cesepuee 30 rpagyca HaOmomaroTcsi neopMHPOBaHHBIE (HOHO-
BBIM BETPOM, 3aTyXalOIINe C BHICOTONH BHYTPEHHHE WHEPIHUOHHO-
IpaBUTAI[OHHBIE BOJIHBL, a TaK)Ke CTaI[lOHapHas BOJIHA, paclpo-
CTpaHSOLIasica OT UICTOYHHKA TeTIa.

B nenom Bnusiare poHOBOTO BETpa Ha OPU3OBYIO IUPKYIISIHIO,
3aKmodaeTcs B aedopmanuu (OHOBBIM BETPOM CTPYKTYphI Opwm3a,
CYILIECTBYIOLIETO 03 (pOHOBOrO BeTpa, M B MOSBICHUU CTalMOHAP-
HOHM BOJIHBI, paCIIPOCTPAHSIOICHCS OT UCTOYHHKA Teria. Habmroma-
IOIIAsiCsl CTAIlOHApHAs BOJHA HAIIOMHHAET BOJHY, (POPMHUPYIONIYTO-
Cia pu 00TeEKaHWHU MMOTOKOM ropbl WM CTAIMOHAPHOI'O0 MCTOYHHKA
TeIuIa.

Pabora BemonHsuTack B pamkax HUP Mopckoro rumpodusmde-
ckoro uHCcTUTyTa PAH No 0827-2015-0001 «Kmumary.
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MOHUTOPUHI AHTPOIIOTEHHBIX BO3JIECTBUI HA
INPUBPEKHBIE AKBATOPUU YEPHOI'O MOPI 110
MHOTI'OCHEKTPAJIBHBIM KOCMHUYECKHUM
MN30BPAKEHUAM

Bonayp B.I'.!, Bopoones B.E.!, 3ammun B.B.),
Cepeopsanbiii A.H.', Jlatymkuun A.A.2, Jlu M.E.T'.2,
Maptbinos O.B.2

"HUW « ADPOKOCMOCY, 2. Mocksa, Poccust
@I'BYH MTH, 2. Cesacmononw, Poccust
vgbondur@aerocosmos.info

KiroueBblie cj10Ba: AUCTAHIMOHHOE 30HIUPOBAHUE 3€MIIM, MHOTOC-
MEKTpalbHbIe KOCMUYECKUEe N300pakeHus1, TpUOPEKHbIE aKBAaTOPHUH,
AHTPONOTCHHBIE BO3JCHCTBUS, TIyOMHHBIE CTOKH, MHICKC LBETa,
[I0Ka3aTeNb O0CIa0JICHHs CBETA.

IIpencraBnensl pe3ynbTaThl KOMILUIEKCHOTO MOHUTOPUHTA aHTPO-
ITOTCHHBIX BO3MICHCTBHH Ha MPUOPEKHBIE aKBaTOPHH UepHOTO MOpH,
BBI3BaHHBIX TTyOMHHBIMU CTOKaMH. B KauecTBe OCHOBHBIX HCTOYHH-
KoB MH(popManmu 06 00beKTax McciIeJ0BaHMUs HCIOIb30BANINCH MHO-
TOCHEKTPaIbHBIE KOCMHUYECKHAE M300paKeHUS Pa3HYHBIX THIIOB, a
TaK)Ke TOJCIYTHHUKOBBIE THIPOONTHYECKHE M THUAPOAKYCTUYECKHE
JaHHBIE, ITOJyYeHHbIe ¢ 00pTa HaAy4YHO-HCCIIeI0BaTeNbCKUX Cy0B. B
MIpoLeCcCce MPOBENECHUS MOHUTOPUHTA CUCTEMATH3UPOBAHO U MIpOaHa-
nuznpoBaHo Oosiee 300 MHOTOCTIEKTPATBHBIX KOCMHUYECKUX H300pa-
YKEHHH, TIOIY9eHHBIX ¢ 60pTOB ciryTHHKOB THMa Pecype-I1, GeoEye,
WorldView, Landsat, Sentinel-2 u ap. a1 npuOpeXHbIX aKBaTOPHU
BOM3M TOpo1oB CeBacToIoNb u [ eeHIKIK.

Jna o0paboOTKM KOCMHUYECKHMX MHOTOCHEKTPAIBbHBIX H300paxe-
HUHN UCIONIB30BAJICS MOAX0/, OCHOBAaHHBIN Ha BBHIYMCICHUU U aHAJH-
3¢ pachpeieNeHuil XapaKTePUCTUK OTHOCHTEIHHOW W3MEHYHUBOCTH
CUTHAJIOB OOpaTHOTO paccesHUs B Pa3IMYHBIX y4dacTKaxX CHEKTpa
3JIEKTPOMArHUTHBIX BOJIH («MHJEKCOB IIBeTa»). IIpu 3TOM ycTaHOB-
JICHO, YTO B KOHTEKCTE pelaeMoid 3ajadd HauOoiblield WH(popMa-
TUBHOCTBIO 00nanatoT unjiekcel nera I; = G-B u I, = G/NIR (rne G
— 3enenblit, B — cuamii, NIR — OmmxHUN wHbpaKkpacHBIA KaHAIBI
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MHOTOCIIEKTPAIFHOTO HM300paKeHMs), a TaKXKe IICEBIOIBETHOTO
n3o0paxenus, chopmupoBanHoro mo cxeme RGB ¢ ucnons3oBanu-
em OmmkHero MK-kanana Bmecto kpacHoro («NIR,G,B»).

B pesynbpraTe 00pabOTKH ceprr KOCMHYECKHX ONTHYECKHX MHO-
TOCHEKTPAIBHBIX N300pakeHuit B 22-x ciydasx u3 302 (13 — B paii-
one r. CeBacromnonb, 9 — B paiione r. ['enenmkuk) Obl 0OHapyKe-
HBl SIBHBIC AHOMAQJIMU WHAEKCOB I[BETa M OTHOCUTEIHHO OOJbIIHE
KOHTPACTHI TICEBAOIBETHBIX N300paKeHUH B 30HAX 3arpA3HEHUH.

[ToacmyTHUKOBBIE HKCHEPHUMEHTHl TMPOBOJMINCH C IOMOIIBIO
CIIEKTPATBPHOTO0 M3MEPHUTENS ToKa3aTeis ocinadmenus csera CUIIO9
1 aKyCTHYECKUX JOIIIepoBCcKuXx mpopuinomerpoB ADCP, mo3Bonus-
IIMX OOHApPYXUTh HAJIMYKME B BOJE 3aTOIUIEHHBIX CTPYH 3arps3HSIO-
LIMX BEIIECTB M MPOBECTH BAIUAALMUIO PE3YIbTATOB 00pabOTKU KOC-
MHYECKHX JAHHBIX.

Ha ocHoBaHuM pe3ynbTaToB KOMIUIEKCHOTO aHajin3a KOCMHYe-
CKUX MHOTOCIEKTPAJIbHBIX M300paXKEHUH W TMOACIYTHUKOBBIX JaH-
HBIX BBISBJICHBI (haKThl HAJIMUUS WHTEHCUBHBIX aHTPOIIOTEHHBIX BO3-
OefcTBUH B MPHOPEXHBIX aKBaTOpHUAX y ropogoB (CeBacTomoyb H
lenenmxuk, cBs3aHHBIE C pabOTOl KOJUIEKTOPOB 3ariryOieHHBIX
COpPOCOBBIX YCTPOWCTB, OIIpENENeHbl 30HBI MX PaclpOCTPaHEHUs,
WHTEHCUBHOCTh M YacTOTa MpOsBIeHHA. llomydeHHBIE pe3ynbTaThl
CBUJETEILCTBYIOT 00 OCTpOi HEOOXOAMMOCTH MPOBENEHUS BOCCTa-
HOBHUTEIBHBIX M NPHUPOJOOXPAHHBIX MEPONPUATUH B HCCIETLYyEMBIX
peruoHax.

HccenenoBanus BBIMOTHEHB! IPH moaepxke MunobpHayku Poc-
cun (yHukanbHbeld uaeHTHdukatop npoekta RFMEFI57716X0234,
HIII-10007.2016.5).
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IHHOPTAJI CIYTHHUKOBBIX 'TEOMH®OPMAINIMOHHBIX
JAHHBIX 1 CEPBUCOB MOPCKOM OTPACJIA

Xaiiopaxmanos T.C.

000 UTLH « CKAHDKC», 2. Mocksa, Poccus
haibrahmanov@scanex.ru

KiroueBblie ciioBa: e-Hapuranus, 6e30macHOCTb CyJJOXOACTBA, I'€0-
nHpopManoHHas 1miIardopma, reocepBuchl, Mopckoil mopTai,
HTU, MapuHer.

Konuemnmmsa e-HaBuramuuy sBiasgeTcst OMHON U3 KIIOYEBBIX MHUAIM-
atuB MexnyHapoJHOW MOpPCKOW OpraHU3allid U IPEeLyCMaTpUBAET
co3JaHue eAMHOW HHPOPMAITMOHHON Cpeanl BCEH OTpaciIy MOPCKOTO
TpaHCIOpTa. BaXHBIM 3JIEMEHTOM TaKOH cpenbl SBISETCS €AMHAS
reouHpopMaIonHas miatdopma ajis coopa, 00pabOTKH, XpaHCHHS
Pa3HOPOJHBIX MPOCTPAHCTBEHHBIX JAaHHBIX, a TAKXKE U1 BHEAPEHUS
Pa3IMYHBIX TeOMH()OPMAIMOHHBIX MPOAYKTOB M CEPBHCOB B IIEIIAX
obecrieueHusT BBICOKOH PE3yIbTATUBHOCTH MOPEXO3SIICTBEHHON JIesI-
TEJILHOCTH, MOBBIIIEHUSI 0€30IaCHOCTH U 3(PPEKTUBHOCTH CyI0XO-
CTBa.

B mponuiom rogy xommanms « CKAHOKCy» mpuctynuia k paspa-
6oTke [lopTana cmyTHUKOBBIX T€OMH(POPMALUOHHBIX JaHHBIX H CEp-
BHUCOB Mopckoi otpaciu (Mopckoii moptan, Scanex Maritime) B
pamkax HammonanpHoil TexHONormueckoi wHunuatuBel (HTH)
«MapuHet». Mopckoii mopTan npencTaBisier cOO0H OTeueCTBEHHYIO
BeO-11aThOopMy IJIsl IIMPOKOTO KPyTa MOJIB30BATENEH M CIYKHUT JUIS
BHEJIPEHUS B MPAKTUKY MOPCKOH OTpaciy 0a30BBIX TreonH(pOpMaIlH-
OHHBIX TPOJAYKTOB U CEPBUCOB e-HaBurannmu, B TOM 4YHCIIE CO3JaH-
HBIX Ha OCHOBE [aHHBIX AMCTAHIMOHHOTO 30HAMPOBAHUSA 3EMIH
(A33):

- CEepBHCHl CHENHATU3NPOBAHHOTO THAPOMETEOPOIOTHIECKOTO
o0ecrevyeHus] 0 MOHHTOPHHTY JIEJOBOH OOCTaHOBKM B 3aMep3aro-
LIMX MOPSX M JOCTYNa K CBEACHUSAM O COCTOSIHMU APYTUX IapaMeT-
POB OKpYXaloIle cpeibl;

- CEepBHCHI KOHTPOJSI SKOJIOTHYECKOW OOCTAaHOBKM B MCKIIOYH-
TEJNBHON KOHOMHMUYECKON 30HE, B TOM YHUCIIE CEPBHUCHI IKCTPEHHOIO
pearupoBaHus Ha aBapUiiHbIE U YpE3BbIUYaHbIE CUTYALlUH;
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- CEepBHCHI KOHTPOJIA CyJI0XO0JCTBA U Ha ocHOBe MaHHBIX CYIC
U CIYTHHKOBBIX CHCTEM aBTOMATHYECKOH HIESHTU(UKAIMHU CyIOB
(C-AUC);

- CEpBUCHI OIICHKU M MPOTHO3a MPOJIYKTUBHOCTH PHIOOIIPOMBIC-
JIOBBIX 30H;

- MOOWJIbHBIE CEPBUCHI M MPHUIIOKEHUS JUII MAaCCOBOTO HCIIOJb-
30BaHUs 11€JIEBOUN ayIUTOpHUEH.

VYkazaHHble NPOAYKThl e-HaBuranuy HailnyT NpUMEHEHHE B OC-
HOBHBIX CETMEHTaX MOPCKOW OTpaciii: B 00iacTH obecreueHus mpo-
M3BOJICTBEHHOI 0€30MacHOCTH U 3(PPEKTUBHOCTH AOOBIYH YTIIEBO-
nopoqoB Ha menbhe PP, Mopckoro cymoxoactsa, peIOHOTO TPO-
MBICJIa ¥ TIPOU3BOJCTBA aKBAKYJIBTYPHI, SKOJIOTHUYECKUX U TMPOEKT-
HBIX U3bICKaHUH.

OcCHOBBIBAsICh Ha IAaHHBIX AaHWINTHKHM (MccienoBaHusi Forecast
International, «The Market for Civil & Commercial Remote Sensing
Satellites»), MOXXHO 0XKHIATh POCT HHTEpECa K MPOJYKTaM Ha OCHOBE
CIIyTHHKOBOH MH(OpMalMu CO CTOPOHBI KOHEYHBIX NMOTPEOUTEIEH:
BIIAJIENILIEB KPYIHBIX U MAJIOMEPHBIX CY/IOB, KallUTaHUH TOPTOB,
MEHE/DKEPOB JIOTUCTUYECKUX KOMITAHUH, COTPYIHHKOB TOCyAap-
CTBEHHBIX BEJOMCTB B 00JacTH obecreueHHus OE30MacHOCTH CyHAO-
XOZICTBA M APYTHX TPYIIT MOTEHIIMAILHBIX KIIHSHTOB.

HNCCIEJOBAHUE UBMEHYNBOCTHU NTEPEHOCOB
MACCBHI 1 TEIUIA B IOJKHOM OKEAHE 110 JAHHBIM
API'O U YUCJIEHHOI'O MOJAEJIMPOBAHUS

Jledenen K.B., Kypunocosa M.O., Tapakanos P.1O.

HO PAH, 2 Mockea, Poccus
KLebedev@ocean.ru

KurodeBble ciI0Ba: MOAETUpPOBaHHUE, LHUPKYJIALUSA, U3MEHYHBOCTD,
AHTapKTHYECKOE LHUPKYMIIOJIApHOE TedyeHue, HOKHBIA OKeaH,
ARGO.

HccnenoBanre HW3MEHYHMBOCTH TepeHOCOB B IOxHOM oOKkeaHe
MIPOBEICHO Ha OCHOBE MOJEIBHBIX PACYETOB C UCIOJIb30BAHUEM Pa3-
paborannoit B MHcTHTYyTe OKeanomoruu um. ILIT. [llupmosa PAH
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Apro-mozenu uccieoBadus riodanpHoro okeana (AMUI'O). Mo-
JIeIb COCTOUT U3 OJIOKa BapHAIIMOHHON MHTEPIIONSIINY Ha PEryJisip-
HYI0 CeTKy HaHHbBIX mpodunupoBanusi ARGO u 610ka MoaenbHOM
THAPOJUHAMHYECKOW aJalTaldyd BapHAlMOHHO MPOWHTEPIOIUPO-
BaHHBIX ToJiel. Takas MeToAuKa IMO3BOJSET MOMydaTh MO HEpery-
JSIPHO PacCIIONIOKEHHBIM AaHHBIM n3MepeHnii ARGO nonueiid Habop
OKeaHOTpahUIeCKHX XapaKTePUCTHK: TeMIepaTypy, COJIEHOCTb,
IUIOTHOCTBH M CKOPOCTh TEUSHHH.

IIpennoxxeHHass METOIMKAa MOJEIBHBIX aJaNTAIIMOHHBIX PACUETOB
oKeaHoTpaUIecKuX XapakTepucTHK HO)KHOTO OKeaHa C WCIOJIb30Ba-
HreM naHHbX ARGO Mo3BONISIET CyIIeCTBEHHO MOBBICHTH JIETalTN3a-
L0 U PEATUCTUYHOCTh MOJYyYaeMBIX IMOJIEH TeMIepaTyphl, COJICHO-
CTH U TEYCHUH, a TAK)KE BOCCTAHOBUTH TPEXMEPHOE T0JI€ CKOPOCTH HE
TOJIBKO I PallOHOB, OOECIIEYEHHBIX HAONIOACHUSMH, HO U B TIPH-
OpexHoit oonmacty, rae nanasie ARGO mpakTHuecku OTCyTCTBYIOT.

B pe3ynbrare MOAENBHBIX PacueTOB C HCIOIb30BAHUEM JTAHHBIX
rorraBkoB ARGO OBITH MOTydYeHBI BETMYHHBI PACXOJOB M TEILIO-
nepeHocoB B HOKHOM OKeaHe W Ha €ro CEBEpPHOH TpaHMIE IO
35 10.111., a TaKXKe UCCIE0BaHa X BHYTPUAEKaAHAs U3MEHUYHBOCTD.

B Atnantuyeckuid cekTop depes mposuB Jlpelika B CpeaHEM IIo-
crynaer 162 + 5 Cs Boapl, nepenocsimet 1,7 £ 0,07 1Bt temna. B
MIepEeHOCaxX MacChl HET Y€TKO BBIPAXKEHHOTO CE30HHOTO X073, B Tepe-
HOCE TeIUla, HAIPOTHB, XOPOIIO IMPOCIIEKUBAETCA CE30HHBIM XOH C
MUHUMAIBHBIMHA 3HAYCHUSIMA BECHOW M MaKCUMyMaMH JIETOM FOKHO-
ro mosymrapus. MakcumyM pacxoma 173 Ce 6bu1 B Mae 2006 1., Mu-
aumyM 149 CB — B mrone 2007 r. Uepes ceBepHYIO TpaHUITY B CpPEIHEM
npuxoaut 0,6 + 0,6 CB Boab!l 1 yxoauT 0,3 £ 0,2 [IBT Tema.

CpenHve Benmu4MHBI Ha paspe3e Adpuka-AHTaApKTHIA TTONYYH-
muck crexyrommmu: 162,6 £ 5Cs u 1,2 £ 0,13 TIBT. 31ech Takxke
HET BBIPR)KEHHOI'O0 CE30HHOro XoJla B MepeHocax Macchl. llepenoc
TeIlIa UMEET CE30HHBIN XapakTep ¢ MaKCUMyMOM 3UMOU U MUHUMY-
MOM BECHOH I0KHOro mogymiapusi. Uepes ceBepHyto rpanuily B UH-
JUACKUN ceKkTop B cpenHeM mpuxonut 15,4 + 3 Ce Bogwl u 1,15 *
0,28 TIBT Terura. MakcumanbsHbIi pacxoy 24 CB 6su1 B utosie 2010 1.,
MUHUMaJBHBIA pacxon B 8 CB — B sHBape 2014 r. Ha pa3pese As-
ctpamus-AnTtapkruaa (117°B.1.) B cpennem nepenocutcs 178 + 6 Cs
Boxel 1 2,05 £ 0,12 I1BT Termna. I3MEeHYHMBOCTh HOCUT XOPOIIO BHI-
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PaXEHHBIM CE30HHBIM XapaKTep, MAKCUMYMBbl PACX0/a U TeIIonepe-
HOCa HAOIIOAAIHCh 3MMOW, a MHHUMYMBI JIETOM IOKHOTO TIONyIIa-
pust. MakcumanbHeiid pacxon 194 Cs 6bu1 B mtone 2010 r., MuHU-
MansHbIH 165 CB — B ssHBape 2010 .

B TuxookeaHCKOM CEKTOpe uepe3 pa3pe3 ABCTpalusi-AHTApKTHAA
(149°B.1.) B cpemnem mepenocutcs 178 £ 6 CB Bomel u 2,55 *
0,13 TIBT teruta. Yepes ceBepHyI0 TpaHUIly THXOOKEAHCKOTO CEKTOpa
B cpendeM yxomuT 16 £ 3 Cs Boasl u 0,45 + 0,39 TIBT Teruia, Makcu-
ManbHBIN pacxon 24,8 Cs Obut B urosnie 2010 1., MUHIMAIBHBINH PacXoj
B 8,4 CB — B stHBape 2014 r. MI3MeHUYNBOCTH HOCUT XOPOIIIO BhIPaXKEH-
HBIA CE30HHBIN XapakTep: MaKCHMalbHbIE 3HAYCHUS MPHUXOIATCA Ha
3UMY, MUHUMAaJIbHBIE — Ha JIETO F0KHOTO MOTyIIapHs.

Pacuert temtoBoro 6romkera KO)KHOro okeaHa MOKa3bIBAET, YTO OH
OTPHUIATEIHHBIN Be37e, 32 UCKIIOUCHHUEM paiioHa I0KHEe ABCTpaHH:
-0,2 IIBt B AtnantuueckoMm, -0,3 [IBt B Mummiickom u -0,4 IIBT B
Tuxookeanckom cexropax. Ha yuactke nox ABcrpanueil Habronaet-
cs mocrymieHue B okead 0,5 IIBt Tterra. CymMMapHO TEIUTOBOM O10A-
JKET OKeaHa rookHee 35°10.11. moyunics orpuiareasssiM: -0,4 I1BT.

PaGora BemonHeHa npu noaaep:xke rpanta PH® Nel6-17-10149.

COIIOCTABJEHUE CKOPOCTEM TEYEHUI B
AKBATOPUUM YEPHOI'O MOP4, IOJTYYEHHBIX 110
PE3YJIbTATAM MOJAEJBbHBIX PACYETOB CO
CPEJHUMMU CKOPOCTSIMHU JIPEV®A
BYEB-IPO®UJIEMEPOB API'O

Patnep 10.b., Xoaoa A.JL

OI'FYH MI'U, 2. Cesacmononw, Poccus
yubrat@gmail.com

KualoueBble cioBa: UepHoe Mope, CKOPOCTH TEUEHUI, aHalu3, Ba-
nupanus, apeitd, Oyi-npodunemep API'O, cratuctuyeckue xapax-
TEPUCTUKH.

BrINOMHEHO COMOCTaBIEHUE PE3YNIBTATOB aHAIM3a OCPEIHEHHBIX
CKOpOCTEH TEYEHHH, MOJYyYEHHbIX B UEPHOMOPCKOM LIEHTPE MOp-
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ckux nporuo3os (ULIMII) B mepuon 2012 — 2015 rr. co cpeaHuMu
ckopoctsamu npeiida Oyes-npoduiemepo APT'O, paccuntaHHBIMU
3a TIEPUOIbI BPEMEHH MEXy UX TOCIEI0BATeIbHBIMU TOTPYKEHHSI-
MU-BCIUTBITHSIMU. Ha OCHOBE TMOJNy4eHHBIX JaHHBIX pacCUMTaHBI Be-
JWYMHBl OTKJIOHEHHH MEXIy PacdeTHBIMH CPEIHHMH CKOPOCTSIMH
TEUEHHUH, MOTYYSHHBIMHU C TIOMOLIBIO MOAETH UUPKYISIIUU Mopcko-
ro runapodmsundeckoro uacrutyra PAH (PI'BYH MI'M) u Benmnuu-
HaMH, HaWJIEHHBIMH 110 TIepeMenIeHusiM oyeB-mpoduremepos API'O.
[IpuBeneHHble B CTaThe OICHKUA CTATHCTHUYECKUX XapaKTEPUCTHK
OTKJIOHEHUW 30HAJIBPHOM W MEPUJIMOHAILHOW KOMIIOHEHT CpEeIHUX
CKOpOCTEH TEUCHUI YTOUHSIOT ¥ JOTOJHSIOT PE3yIbTaThl, TOTy4eH-
HBIE paHee, B X0/I¢ BBIIOJHEHHs pa0oT mo mpoekrtam EBpomneiickoro
Coroza MyOcean u MyOcean-2.

OCOBEHHOCTHU OBPATHOI'O PAJIMOJIOKALIMOHHOTI'O
PACCESIHUSI MOPCKOM ITIOBEPXHOCTBIO ITPH
MAJIBIX YI'JIAX CKOJIBKEHUSA

Kopunenko A.E., Maaunosckuii B.B., Kyapsisues B.H.

OI'FYH MI'U, 2. Cesacmononw, Poccus
korinenko.alex@gmail.com

KiioueBble cioBa: PaaruOJIOKAIIMOHHBIC HUCCICA0BAaHUA, MaAJIbIC YyI-
JIbI IaACHUA, He6perr01301<aﬂ KOMIIOHCHTA pacCCsIHU.

Pagnonoxaunonnsie (PJI) cheMku MOpCKOH MOBEPXHOCTH TPH
MaJbIX YIJIaX CKONBXEHHS, XapaKTepHbIE MPH HCIIONb30BaHUU PJI
CTaHITNH, YCTAHOBIIEHHBIX HA MOPCKHX IUIATHOpMax WU Cyaax, IH-
POKO HMCTIONB3YIOTCS AJIA PelIeHUs MpUKIaaHbIX 3aaad. K Takum 3a-
JadaM OTHOCSITCS, HalpuMep, OTpeeieHrne mapaMeTpoB BOJIHEHWS,
CKOPOCTH TIPUITOBEPXHOCTHBIX TEUCHHH, CKOPOCTH W HAIpPaBIICHUS
MIPUTIOBEPXHOCTHOTO BETPA.

OcobenHocTh paccesaus PJI curnana ot MOps Ipy MajbIX yTiax
CKOJIBYKEHHSI 3aKITI0YAETCS B TOM, UTO JIOJIST OpPETTOBCKOM KOMITIOHEH-
ThI B 3TOM CJIy4ae Majia, a OCHOBHOH BKJaa B 3(PPEKTHBHYIO ILIO-
mane paccesaus (OIIP) BHocut HeOperroBckas KOMIIOHEHTA, CBS-
3aHHAs C OTPaXCHHSAMH OT HEIMHEHHBIX OCOOEHHOCTEW oOpyImaro-

67



muxcst BeTpoBbIX BoJIH. HecMmoTpst Ha Bee ycnexu no PJI uccnenoa-
HUIO MOPCKOH MOBEPXHOCTH, (U3MKa (POPMUPOBAHUS PACCESIHHOTO
PaAMOJIOKAIIMOHHOTO CHUTHAJNA MPU MAJBIX YIJaX CKOJIBKEHHS H3Y-
YeHa HeJocTaTo4Ha. JIJi MCTHOJB30BaHMA B TNPAKTHYECKUX IIETISAX
panuoJIOKaMoOHHOH MH(OpMalMK, MOIyd4aeMOd NPH MajbX yriax
CKOJIBKEHHSI, LEeJIeCO00pa3HbIM SABISIOCH OBl TIOCTPOEHHE reo(U3u-
YecKkol MonaenbHON ¢yHKImH, aHamornyHon CMODS mma C-
nuama3ona, mu NSCAT mis Ku-nranazoHa.

Henpro paboThI SIBISIOCH POBEACHHE HATYPHBIX UCCICAOBAHUN U
nocnenyromuid aHanu3 PJI naHHBIX 171 MOCTPOEHUS MOITYIMITHpUYE-
CKO# MOJIeJIH, OMHCHIBAIONICH 3aBUCUMOCTE DIIP MopcKoii moBepXHO-
CTH OT CKOPOCTH BETpa MPHU pa3INYHbIX a3UMyTax HaOIIOACHUS.

Hns m3yuenuss ocobeHHoctedr ¢opmupoBanus PJI curnana B
2015 roxy ObLTH TIPOBEIEHBI SKCIIEpUMEHTHI Ha CTaIlioHApHOH OKe-
aHorpaduyeckoir miaarpopme B ['omyOom 3ammee, nrr. Kanusenw,
Kprim. B xoze paboT ucmonbp3oBajics MakeT pagudoioKaTopa Kpyro-
BOT0 0030pa 3-X CAaHTUMETPOBOTO JHMAIMa30HA C TOPU3OHTAIBHOH IT0-
JApU3anuel U3MydeHHs/TIpUeMa CUTHaja. YTIBl HAaOMIOACHHUS MOp-
CKOM TTOBEPXHOCTH cOCTaBJsum 6 rpag — 1 rpa.

Omnpenenenne MyMOBBIX XapaKTEPUCTHK aIMapaTypbl OCYIIeCTB-
ns10ck 1o 3ammcaM PJI curnana B IITHIIEBBIX YCIIOBUSX MPH ITOJTHOM
orcytctBun PJI oTpaskenwuii ot Mopsi. [Ipu mocnenyromeit oopaboTke
PaAMOJIOKAlIMOHHBIX JaHHBIX, YPOBEHb IIyMa BBIYUTANICA U3 MCXOJ-
HBIX 3HaueHuil curHana. Jlanee, PJI curHan nepecuuThIBaicsa B 3Ha-
yeHnst yaenbHoi OIIP Mopckod MOBEpXHOCTH MO KaTHMOPOBOYHOM
3aBUCHMOCTH, NOJydeHHOH 1o PJI oTpakeHMsIM OT yrojakoBOIrO OT-
pakarens.

B pesynpraTe 00pabOTKH JaHHBIX MOJMydYeHA MONTYIMIHPHUIECKAs
3aBucuMocTh Y OIIP Mopckoi MOBEpXHOCTH OT CKOPOCTH BETpa MpH
pa3nuYHBIX a3uMyTax Habmonenus. [lokasano, 4ro 3HaueHHs KO-
(PMIIMEHTOB MPAKTUYECKH HE 3aBUCAT OT yIJia HaOII0AeHNS.

B pesynbraTe mpoBeneHHOr0 aHanM3a MOJIyYEeHO, YTO 3aBHCHMO-
cti YOIIP oT ckopocTu BeTpa B HaIpaBIEHUSAX «HA BETEP», «IIep-
MIEHAUKYJSIPHO BETPY» M «IIO BETPY» XOPOIIO ONHCHIBAIOTCS CTe-
MIEHHOW 3aBHCHUMOCTBHIO, HO €CIIM B MEPBBIX JABYX CIydasx IOKa3a-
TeNb CTENEHHU paBeH ~2.8, TO B HAIIPABIEHUH IO BETPY» OH COCTaB-
nset 3.8. BBIMOMHEHHBIN aHANW3 TOKa3aj, 4TO MPH CIa0bIX U yMe-
PEHHBIX BEeTpax HMHIUKATPUCHI PACCESTHHSI MUMEIOT OAMH MaKCHMYyM
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IIPH U3MEPEHHSIX «HAa BETE€P» U MHUHUMYM — «II0 BeTpy». llpu cuib-
HBIX BeTpax B asuMyTanbHOI 3aBucumoctd YOIIP mosBnsercs BTO-
poit makcumyMm mipu @ = 180°. IlomydeHHBIE B XOJ€ DKCIIEPUMEHTA
pe3ynbTaThl IOKAa3bIBAIOT, 4YTO OTHOIIEHWE CHTHAJOB «HA Be-
Tep/TMIEPIEHINKYIIPHO BETPY» CIa00 3aBHCHUT OT CKOPOCTH BeTpa. B
TO K€ BpeMs 3HAUEHHS «Ha BETEP/TIO BETPY» C yCHIEHHWEM BETpa Cy-
LIECTBEHHO CHIDKAIOTCH.

HccnenoBanue BbinoaHeHo B MI'U mo Teme rocyaapcTBEHHOIO
3amaanst Ne 0827-2014-0010 «DdyrnaMeHTaIbHAS OKEAHOIOTHSI.

COIIOCTABJIEHHE ITPOAYKTOB CEHCOPOB
IIMCA-BP KA «PECYPC-II» 1 MCY-100 KA <METEOP-M»
CIIPOAYKTAMMU OIITUYECKHUX CEHCOPOB NASA

®enopos C.B.

OI'BYH MT'U, 2. Cesacmonons, Poccus
s.fedorov@mhi-ras.ru

KiroueBbie coBa: ONTHYECKHE MYJIBTHCHEKTPAJIBHBIE CEHCOPBI,
IMCA-BP, Pecypc-I1, MCVY-100, Mepeop-M.

HccnenytoTcs BO3MOXKHOCTH MHCIOJIB30BAaHHMS IAHHBIX OITHYE-
ckux cercopoB LIIMCA-BP u MCVY-100 ans 3amad CyTHHKOBOMH
OKEaHOJIOTMH M ONTHYECKOH okeaHorpaduu. [IpuBoasarcs cpaBHU-
TEJIbHBIE OLIEHKU BEIWYHMH KOHIEHTpauuu xuopodumna-A Cy u HOp-
MHPOBAHHOW SIPKOCTH BOCXOJMSIIETO W3 BOABI M3IyIeHHS 7L, (A) C
JaHHBIMH aHAJIOTWYHBIX MPOAYKTOB ONTHYECKUX CEHCOpoB NASA
(MODIS Aqua/Terra, VIIRS/S-NPP) u OLI/Landsat-8.

IIMCA-BP (mmpoko3axBaTHas MyJIbTUCIIEKTpalIbHAs anmapaTy-
pa BBICOKOTO pa3pelleHMsI), paclojioKeHHass Ha POCCHUMCKHUX CITyT-
Hukax tuna «Pecypc-I1», BBIMONHAET U3MEPEHHS IPKOCTH BOCXOS-
IIETO M3JIYYCHHS B IIATH CIIEKTpanbHEIX KaHamax (0,43 —0,51; 0,51 —
0,58; 0,60-0,70; 0,70 —0,90; 0,70 — 0,80) ¢ mpocTpaHCTBEHHHIM
paspemienreM 24 M. [leproanYHOCTh CHEMKH 3a CUET TpeX HaxoIsd-
LIMXCS HAa OpOUTE CITyTHUKOB COCTABIISET | CYyTKH.

MCVY-100 (MHOTO30HaIBHOE CKaHUPYIOIIEE YCTPOMCTBO), BXO-
Js1Iee B COCTaB KOMILJIEKCa MHOTO30HAJIbHON KOCMUYECKONH ChEMKH
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KMCC poccHiickux CITyTHHKOB THAPOMETEOPOJIOTHYECKOTO Ha3Ha-
yernst Mereop-M Nel u Meteop-M Ne2, BeInonHAeT U3MepeHus sip-
KOCTH BOCXOJIIEr0 H3IIy4EeHUS B TPEX CHEKTPAIbHBIX KaHaJIax
(0,535 -0,575; 0,63 —0,68; 0,76 —0,90) ¢ IPOCTPAaHCTBEHHBIM pa3-
pemenuem 60 M. IlepuouaHOCTh CheMKH cocTaBisgeT 1 — 3 cyToK.

JlaHHBIE BCEX POCCHHCKHX CIyTHHMKOB, BKIo4asg KA Ttuma «Pe-
cypc-II» u «Meteop-M», MOAAEPKUBAIOTCA U PACIPOCTPAHSIIOTCS
Hay4YHBIM LIEHTPOM orepatuBHOT0 MoHuTopuHra 3emuu (HIL[ OM3)
AO «Poccuiickre KOCMUYECKUE CUCTEMBD». DTH JaHHBIE MOTYT OBITH
3aKa3aHbl gepe3 OaHK 0a30BBIX MIPOIYKTOB BbII
(http://bbp.ntsomz.ru).

C uenblo OLEHKM TOYHOCTH IpeaaraeMblX IMPOJIYKTOB, MOJY-
YEHHBIX M0 JAHHBIM POCCUHCKUX CIIyTHHKOB, OBIJIO BBIIOJIHEHO
CpaBHEHHE HOPMHPOBAHHOHN SPKOCTH BOCXOJISAIIETO W3 BOJBI H3ITY-
yenus nl,(A\) 1 KoHIeHTpaluu xiopopmia-A C, ¢ aHAIOTUIHBIMH
MPOAyKTaMu 3apyOekHBIX onTuyeckux ceHcopoB (MODIS/Aqua,
MODIS/Terra, VIIRS/S-NPP u OLI/Landsat-8).

OCHOBHBIC BBIBOJIBI TTO paboTe:

1. IIpocTpaHcTBEHHAss CTPYKTypa TMOJsS KOHLEHTpPALUU XJIOpO-
¢umra-A C4 mo maHHBIM m3Mepenuit cencopa IIIMCA-BP anamo-
TUYHA TaHHBIM 3apyOEKHBIX ONTHYECKUX ceHcopoB. Hambomnee nan-
uweie [IIMCA-BP cornacytorcs ¢ manaeiMu MODIS/Aqua. Makcu-
manbHbele Benuunael Cy = 1,8...2,4 Mr/M° BIOJE Oepera 1o JaHHBIM
POCCHHCKOTO CIIYTHHUKA MMEIOT OOJBIIYI0 TMPOCTPAHCTBEHHYIO TMPO-
TSKEHHOCTbD.

2. UccnenoBaHue CHEKTPalbHOM 3aBUCUMOCTH HOPMHUPOBAHHOM
SIPKOCTH BOCXOJISIIIIETO W3 BOABI M3NMydeHws nl.(\) mokaszayio, 9To
BEJIMYMHBI, TTOTydeHHbIe TI0 JaHHBIM ceHcopa LIIMCA-BP B 3enenoit
00JIaCTH CIEKTpa, COMOCTABUMBI C BEIHMYMHAMHU 110 JaHHBIM 3apy-
OeXHBIX CEHCOPOB. B KpacHOl 00nacTu crieKTpa BeTUYMHBI HOPMU-
POBaHHOI APKOCTH NMPHUMEPHO B 2 pasza MPEBHINAIOT aHAJOTHYHBIE
srHaueHusst MODIS u OLIL. Ortnuuus B BenuuuHax nl,(A) B KpacHOM
00JIACTH CHEKTpa, BEPOSTHO, CBA3aHBI C OMIMOKAMH B alropuTMax
BOCCTaHOBJICHHsSI HOPMHUPOBAHHOH spkocTH. B cuHel 00acTH CIiek-
Tpa BenmuuuHbl 71L,(488) comocTaBUMBI Ui BCEX CEHCOpPOB, HO Ha
JuinHaX BOJIH 412 1 443 HM BeTUYMHBI HOPMUPOBAHHON SIPKOCTH IO
nanabiM [IIMCA-BP B 2...5 pa3 npeBbIIIatoT 3HaYEHUs, TOTy4YeHHbIE
[0 JaHHBIM aMEPHUKAHCKHX CEHCOpPOB, M, B IIEJIOM, IPOTHBOpEYAT

70



(busndeckol MpUpoAe PacHpOCTPAHEHHS COIHEYHOTO H3IIyYeHHS B
Mopckoi Bojie. [IpHuuHO#l 3TOro MOTYT OBITh Kak OLIMOKH pacyerT-
HBIX aJTOPUTMOB, TaK U OLIMOKM KaJMOPOBKM CEHCOpa B CHHEH 00-
JIACTH CIIEKTPA.

3. Ha xauecTBeHHOM ypoBHe aHHbIe ceHcopa MCVY-100 Bocmpo-
H3BOJAT MPOCTPAHCTBEHHBIE 0COOEHHOCTH HOPMHUPOBAHHON SPKOCTH
nL,(\), momydernple mo maHHEIM MODIS/Aqua, omgHako kommye-
CTBCHHBIC OLCHKH CYIIECTBCHHO HMXKE. B Cp€AHEM BEJINMYUHBI
nL,(555) no nanueiM MCVY-100 menbe B 5 pas, a nL,(555) — 8 10
pas.

XAPAKTEPUCTUKH KOPOTKUX BETPOBBIX BOJTH
IO JAHHBIM HATYPHBIX PAJTMOJTOKAIIMOHHBIX
HABJIIOJEHUAM

I0posckuii 10.10.!, Kyapsisues B.H.!,
I'poackuii C.A.%, llanpou B.}

'®I'BYH MTH, 2. Cesacmononw, Poccust
?Vuusepcumem Mopunenoa, Konneooc Iapx, CILIA
SIFREMER, 2. bpecm, Opanyus

yyyurovsky@gmail.com

KuaroueBble ciioBa: 00paTHOe paccesiHUe, paarosIOKaIus, KOPOTKHE
BETPOBBIC BOJTHBI.

PaccesHue pannonokanioHHOTO CUTHaJIa HA MOPCKOM IOBEPXHO-
CTH OIpEeneNsieTcs ee MepoxoBaTocThio. [losTOMy panmoiokanuoH-
HbIE€ W3MEPEHHs MOTCHIHATHHO MOTYT OBITh HCIIOJIB30BAHBI IS
OLIEHKH TapaMeTpOB BETPOBBIX BOJIH, 00ECIEUMBAIOIINX OOpaTHOE
paccessare. Kak m3BecTHO, KO-TIOMsIpU3almoHHOE paccesHue (BB u
I'T nmonsipuzanum) omnpenensercs AByMsS OCHOBHBIMH MEXaHH3MaMH:
pe30HaHCHOE OpPErroBCcKOe paccesHre (1yBCTBUTENIBHOE K MOJIApU3a-
LUK U3TY4YEHHUs) U HETOJIIPU30BaHHbBIE OTPaKeHHsI OT OOpYyIIMBAlo-
muxcst BoiH. Hemomnsipu3zoBaHHass KOMITOHEHTa MOKET OBITh 3 dek-
TUBHO BBIJIEJICHA NPU PACCMOTPEHHUH MOJIAPU3ALMOHHONW pPa3HOCTH
(ITP). B atom cimyuae 1P mponopuuoHalisHa YPOBHIO CIIEKTpa Oper-
roBckux BoiH. st onenku [IP B manHO# paboTe ucnoin3yercs He-
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JaBHO pa3paboTaHHAs SMIUpPHUYECKas MOAETh CEUEHHS PaCCEsTHHA
MOpcKoil moBepxHocTH Ka-nuama3zoHa, TOJy4deHHas Ha OCHOBE
HaTYPHBIX PaAMOJIOKALIMOHHBIX HaOmoaeHni ¢ OxeaHorpaduieckou
mwiatgopmer UI'TI PAH, a Takxe apyrue omyOiIMKOBaHHBIE IMITHPH-
yeckue reoduzndeckue moaenbubie Gpynkuuu (IM®) gns L-, C-, X-,
n Ku-guamazonos (PALSAR, Aquarius, CSARMOD, XMOD,
NSCAT4 u ap). OTu naHHBIE MO3BOJSIOT MTO-HOBOMY B3TJIIHYTH Ha
(PM3UKY KOPOTKHX BETPOBBIX BOJIH M HCCIIEIOBATH CTATHCTHYECKHE
CBOHCTBa M (JOPMY CIIEKTpPa B PEATbHBIX YCIOBHSX MPU Pa3HBIX CKO-
POCTSIX BETpa B LIMPOKOM JAMAma30He BOJHOBBIX uucen (0T 20 pan/m
mo 1200 pan/m). KOpOTKOBOTHOBBIEC CIIEKTPHI, TIOMYyYEHHBIE IO H3-
MepenusaM IIP, cpaBHUBAIOTCS ¢ SMIMPUYECKUMH CIIEKTPaMHU, a TAK-
KE C pe3yJbTaTaMU HaTYPHBIX ONTUYECKHX CTEPEOCKOIMYECKUX H3-
MepeHuH, caemaHHBIX Ha OkeaHorpaduueckorr mmatdopme UITI
PAH. Ha ocHoBe cpaBHEHUs Ipejaraercs NepecMoTp JTaHHOH Mo-
JIeTTH, KOTOPBIN B NaJbHEHIIIEM MOXKET OBITh MCIIOJIB30BaH B Pa3jiny-
HBIX Fe0(U3NUECKUX PUIIOKCHHUSAX.
Pa6ora Bemmonaena B MI'U o Teme rocy1apcTBEHHOTO 33 aHHS

Ne 0827-2014-0010 «D@ynnaMmeHTanbHasT OKEAHOJIOTHS.

BOCCTAHOBJ/IEHUE XAPAKTEPUCTHUK BOJIHEHUSI 110
N30BPAKEHUSAM MOPCKOM MOBEPXHOCTH B 30HE
COJIHEYHOI'O BJIMUKA

IOpoBckasa M.B., Kynpsisues B.H.

OI'BYH MT'U, 2. Cesacmononw, Poccus
mvkosnik(@gmail.com

KioueBbie cj10Ba: CHEKTpP BOJIH, COJIHCUHBIM Onmk, 00paboTka
n300pakeHNH, HATypHBIE UCCIIEIOBAHUS.

HccnenoBanusi SHEPreTUYECKOro CIEKTpa BOJIHEHUS HMEIOT 00-
LIMPHBIE NPHIOKEHUS B Pa3IM4YHBIX o0JacTsAX (Qu3MKH okeaHa. B
TAaHHON paboTe Mpe[CcTaBlieHa pealu3alysi METOJAUKH BOCCTaHOBJIE-
HUS CIIEKTPa BO3BBILICHWI MOPCKOH MOBEPXHOCTH 1O HU300pakeHU-
SIM COJIHEYHOTO OJIMKa, CHENaHHBIM ¢ OECHHMIOTHOIO JIeTaTeIbHOIo
anmapara. [1ogxol ocCHOBaH Ha MPEACTaBIEHUHU O JIMHEHHON CBA3MU
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BapHalii SPKOCTH H300pakeHHs] B OJHMKE C YKIOHAMH JUTMHHBIX
BOJH. Moy siuMoHHas TepegaTtodHas (QYHKIHsS PacCUUTHIBACTCS
HETIOCPEACTBEHHO MO CIIIaXXEHHOW (opMe coyiHeuyHoro Onmka 6e3
BBEJICHUS JIOTIOJHHUTENBHBIX TPEANONIOKEHHH 00 YpOBHE CHEKTpa,
(GYHKUMU paclipeleNieHrs YKIOHOB MOBEPXHOCTH M T.I. brmaronmaps
HCTIONBb30BAaHUI0 HECKOJIBKUX OOJlacTell M300pa’keHHs Ha pa3HBIX
y4acTKaxX COJHEYHOro OJIMKa, HCKII0YAaeTCs CHHTYIISIPHOCTh Iepera-
TOYHOHM (DYHKITUH, BO3HUKAIOIIAS M3-32 HYJISI 3HAMEHATENs B OpMYy-
Jie Iepexo/ia OT CHEKTPa SIPKOCTH K CIIEKTPY BO3BBILICHUH.

[IpencraBieHHbIE SKCIIEPUMEHTANBHbBIE TaHHBIE OBUTH MTOTyYEHBI
B akBatopun Yeproro mops B 1. Kamusemn (Kpemm) B 2015 1. [na
BepH(UKAMH METOAWKH HCIOJIb30BAINCH CHHXPOHHBIE M3MEPEHHUS
BO3BBILICHUI BOJH C MOMOILIBIO PEIIETKH CTPYHHBIX BOJHOTPadoB,
pacIoJIoKeHHOH Ha okeaHorpadmdueckoil miargopme B paifoHe TIpo-
BeJeHUs dKcrepuMenTa B 450 M ot Gepera. ComocTaBiieHue IMoJTy-
YEHHBIX CIIEKTPOB C pe3yiabTaTaMd W3MEPEHHH in Sifu TPOJEMOH-
CTPUPOBAJIO BO3MOXXHOCTh AKKYPAaTHOW KOJWYECTBEHHOW OILIEHKH
ypOBHS ¥ (OPMBI CHEKTpa BO3BBINICHUI BOJIH MO H300paKEHUSIM
MOPCKOHW TIOBEPXHOCTHU B 30HE COJTHEUHOTO OJIHKA.

Pabota BemoaHeHa B MI'M mo TeMe rocyaapCcTBEHHOTO 3aIaHHUS
Ne 0827-2014-0010 «@ynmaMmeHTanbHAS OKEAaHOJIOTHS.

JABYX®A3ZHASA GS TEOPUS PACITPOCTPAHEHUSA
YIIPYI'MX BOJIH B HEKOHCOJIMJIANPOBAHHBIX
MOPCKHUX OCAJIKAX

Jlucrorun B.A., SIpomenko A.A., Jlacroenko O.P.

CeglV, 2. Cesacmononw, Poccus
K®I'MY, 2. Cesacmononw, Poccus
viisiutin@mail.ru

KiroueBble cj10Ba: HEKOHCOIMIUPOBAHHBIC MOPCKHE OCAIKH, (ha30-
Basi CKOPOCTb, KOOI QUIMEHT 3aTyXaHHUs, MeXTPaHYyJISIPHOE TPEHHE.

B noxmane pa3BuBaeTcs OpuUTrHHAJIbHAs OKEaHOJOTHYECKasl Teo-
pHUsl pacHpoCTpaHEHHsS YNPYTUX BOJH B HEKOHCOJIMIMPOBAHHBIX

73



MOPCKHX OCaJiKaxX, OCHOBaHHas Ha Teopuu buo m GS Teopun Mex-
IPaHyJIIPHOTO TPEHUS.

[IpuBOATCS OCHOBHBIE TOJIOKEHUS U PE3yJIbTaThl TEOpHH buo-
Cronna, KoTopasi Ha MPOTSDKEHUH JIECATUIICTHI ObLIa MPaKTUYeCKU
€IMHCTBEHHOH TeOpuell pacpoCTpaHEeHUs YIIPYTUX BOJH B MOPCKUX
ocagkax. OOpamjaeTcs BHUMaHUE Ha HEJOCTATKH W MPOTHBOPEUHUS
teopun brno-Croia: HeMPUIUHHOCTH, OTCYTCTBHE CKelleTa B HEKOH-
COJIMJIPOBAHHBIX OCaJKaX, HECOOTBETCTBYIOIIAsl IKCIIEPUMEHTY Ya-
CTOTHAs 3aBUCHUMOCTbH 3aTyXaHHS.

[IpuBOATCS OCHOBHBIE TOJIOKEHUS U PE3YIbTaThl KOHKYPHPYIO-
meit GS TeopuM MEXTpPaHYJSIPHOTO TpPEHHS, pa3padoTaHHOM
M. bykunaremom. OOpaiiaeTcst BHUMaHue Ha LEeHTpaibHyo uaew GS
TeopuH — NeOpMAIMOHHOE YIPOYHEHUE — HETMHEHHOE Ha MHKPO-
CKOTIMYECKOM ypOBHE siBieHne. OOpariaercss BHUMaHUE Ha HEAOCTa-
Tok GS Teopun — nMpeHeOpeKSHNE BO3MOKHOCTHIO OTHOCUTEIILHOTO
JBYOKEHUS (ITFOUIA.

[IpuBoasTCS pE3yibTaThl COBPEMEHHBIX MOIU(DUKAINN TEOPHH
buo-Cromna — Teopun BICSQS u BIMGS. Ob6parmaercss BHUMaHue
Ha HEJOCTaTKH M TPOTHBOPEYMS 3TUX Teopuil (IpeHeOpexeHue
BHYTPEHHUM TPEHHEM JIN0O HEeKay3allbHOCTb, (U3NIeCKas Hepean-
3ye€MOCTh OJIHOTO W3 BXOJHBIX MapaMeTpPOB, HECOOTBETCTBYIOIIAS
9KCHEPUMEHTY YaCTOTHAsl 3aBUCHMOCTD 3aTyXaHHUs).

OO0paraercss BHUMaHHE Ha Pe3yJIbTaThl UCCIEAOBAHUN POCCHIA-
CKHX yUY€HBIX, B KOTOPBIX JOKa3aHO, YTO T'PaHyJIWpPOBaHHAS HEKOH-
COJIMIMPOBAHHAS Cpelia ABJISIETCS MUKPOHEIWHEMHOM, U3 4yero cie-
IyeT, 4TO JIMHEHHbIE TEOPUH, OCHOBAaHHBIC Ha MPEJICTABICHUHU O CKe-
JieTe SBISIOTCS HECOCTOSTENNbHBIMU.

IIpemmaraercss Momamdukanus GS Teopuu, 3aKITIOYAIONIASACST B
npeoOpa3oBaHuK e¢ B JBYX(a3HyI — MOJKIFOYCHUU BO3MOXKHOCTH
OTHOCHTEIBHOTO JBIKEHUS (IIIOna.

DopMyTHPYIOTCS TIOJOXKEHUA O cpene (HEKOHCOIMIMPOBAHHBIX
0cajiKax), KoTopas 00JaiaeT He TOJIBKO YIPYTUMU CBOWCTBAMH, HO U
IIACTUYHOCTHIO U MOJI3YYECTHIO.

BrBomsaTcs GopMyINIBI IS CKEMAeMOCTH B 3P GEKTHBHON IIIOT-
HOCTU HEKOHCOJUIWPOBaHHOW cpenabl. IlojcTaHOBKA BBIBEAEHHBIX
(¢opMyn B BOTHOBOE YpaBHEHHE NMPUBOAMUT K KBaZpaTHOMY (Aucmep-
CHOHHOMY) YpaBHEHHIO, KOPHH KOTOPOTO JalOT BOJHOBBIE YHCIIA
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JIBYX THIIOB BOJIH — OBICTPOH ¥ MEIJICHHOI KOMITPECCHOHHBIX BOJIH B
HEKOHCOJIHMIMPOBAHHON Cpe/ie ¢ BHYyTPEHHUM TPEHHUEM.

OO0pamaercss BHUMaHHE HAa NPUHIUNHUAIBHOE OTJIMYKAE MOIEIb-
HOM cpexpl bro ¢ mopamu B Bue mapajienbHBIX TPyOOK OT TTOPOBO-
ro MpPOCTPaHCTBa HEKOHCOIWAMPOBAHHOM Cpenbl, TIe MOphl Mpea-
CTaBISIIOT cOOO0M CeTeBYIO CTPYKTYpy. BBoAWTCS moOHsSTHE O MEpPKO-
JSILMOHHON MOPUCTOCTH B HEKOHCOJIUANPOBAHHOM cpesie — oJIe CTa-
TUYECKON IMOPHUCTOCTH, B KOTOPOH BO3MOXKHO JBIKCHHE (IIIOUIA.
MonudunupoBannas Teopus obo3HauaeTcss GS+F — teopus mex-
IPaHyJIIPHOTO B3aUMOJIEHCTBHS C TEUEHUEM.

[IpuBoasTCS pe3yapTaThl MHBEPCHHM HKCIEPUMEHTAIBHBIX aH-
HBIX ¢ omoslo GS+F Teopun, U3 KOTOPHIX OMPEIESISIFOTCS /1Ba Ta-
pameTrpa HOpPOBOTO HPOCTPAHCTBA: CTPYKTYPHBIH (akTop U MEpKO-
JSIMOHHAs IOPUCTOCTB.

IIpoBoauTcs cpaBHUTENBHBIN aHanu3 pesynbratoB GS m GS+F
TEOPUHN C IKCHEPUMEHTAIBHBIMU JaHHBIMH, U3 KOTOPOTO CIEAYET,
yto GS+F Teopus MOKa3plBaeT Jy4yll€e COBMAJEHUE C
9KCIIEPUMEHTOM.
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CEKIMA 2 <MOPCKHUE PECYPCBI, UX OXPAHA "
HCITOJIbB3OBAHUE»

CPABHUTEJILHBIN AHAJIN3 XAPAKTEPUCTHUK
ATMOC®EPHOI'O AQPO30JIs1 HAL APKTUHYECKUMHA
MOPSIMHA POCCHHA

Cakepun C.M.!, Kaéanos JI.M.!, IToabkun Buk.B.!,
Yepuos JI.I'.!, 3enxona I1.H.!, Koznos B.C.!, IToabkun Bac.B.!,
Tepnyrosa C.A.!, lanyenko M.B.!, Paxuonos B.®.%,
Keccenn A.C.2, JIucunbin A.IL3, Illepuenko B.IL.2,
Ioamrosa H.B.3

'HOA CO PAH, 2. Tomck, Poccus
AAHUMU, 2. Canxm-Ilemepbype, Poccus
SHO PAH, 2. Mockea, Poccust
sms@jiao.ru

KuaioueBble ciaoBa: atMoc(epHBI a3p030ib, APKTHYECKHUE MOPS
Poccun.

B mocnennee necstuiieTMe Ha OEperoBBIX CTaHIMAX U C OopTa
HAYYHBIX CYAOB NPOBOAWINCH MCCIEAOBAHUA MHUKPO(PH3HMUECKHX H
ONTHYECKUX XAPAKTEPUCTUK aTMOC(PEPHOIO a3po30iisi B Pa3IMUYHBIX
paiionax CesepHoro JlemoBuroro okeana: 1) mopst bapenmeBo u
Kapckoe, centsi0pp — okTs16ps 2007 . — 54 peiic HUC «Axanemuk
Mcrucnas Kenmgeimm; 2) modepexne Mops JlanTeBbix (o0cepBaTopus
Tuxcu), nronp 2010 r.; 3) mobepexne I 'pennannckoro mops (PHLII
«lImunbepreny»), 2011 — 2016 rr.; 4) mops bapenneso, Kapckoe,
JlanteBoix u Boctouno-Cubupckoe, aBryct — ceHtrsaopp 2013 r. —
HOC «Axkamemnk @emopoB»; 5)mops UYykorckoe, Bocrouno-
Cubupckoe, asryct 2013r. — VYIIC «IIpodeccop XmrocTun»;
6) mopsa bapenueBo, Kapckoe, JlanteBrix 1 Bocrouno-Cubupckoe,
aBryct — okTs10ph 2015 1. — HOC «Axamemuk TpemrHUKOBY; 7) Mops
Bbapenneso u Kapckoe, nrons — aBryct 2016 . — 66 peiic HUC
«Axanemuk MctucnaB Kengeim»; 8) Mmopst bapenneBo u Kapckoe,
aBryct — okTsa0pb 2016 . — 67 petic HUC «AxamemMuk McrTHciaB
Kenapiy.
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B yKka3aHHBIX SKCIEIUITUSIX BBITTOIHINCH €MMHOOOPa3HbIC U3MeE-
pEeHUs CUETHON KOHIIEHTPAIIMU YaCTHUIl a3po30iia Na nuamerpom 0o-
aee 0.3 mxm (dorosnexkrnyeckue cuetunku A3-5/10), maccoBoit
KOHIICHTpAITUH TOTJIOMIAIONIETO BemecTBa («caxm») Mbc B cocTase
aspozons (adtanomerp MJIA, paspabotka MOA CO PAH) u aspo-
3ompHON ontnueckoit Tonum (AOT) atmocdepsl B 001acTH ciekTpa
0,34 — 2,14 mMxm (conHeuHbIlt hoToMeTp SPM).

AOT artmocdepsl n3Mmepsiack B cutyarusax, korma ColHIle HE
OBUIO 3aKpBITO OOJIAKAMM, a KOHIICHTPALMU a’pO30Jisi U «CaXKH» B
MIPU3EMHOM CIIO€ — KPYTIIOCYTOYHO, KaXKIbII Jac.

B noxmame mpuBeneHBI pe3ysibTaThl 0O0OOMICHHWS W CpaBHEHUSA
CPEIHUX XapaKTEPUCTHK a’3po30is (Na, QyHKIMU pachpeleieHus
yactull o oobemam, Mbc, AOT), uamMepeHHbIX B matu cekropax Ce-
BepHoro JlegoButoro okeaHa — mopsa bapenneBo, Kapckoe, I'pen-
nauackoe (Inuubepren), JlanteBsix u JJanpHeBOoCTOUHBIE — UyKOT-
ckoe BMecTe ¢ BoctouHo-Cubupckum.

O0BbeM MAaHHBIX 10 MHKPO(DH3UYIECKUM IapameTpaM a3po307ls,
MTOJTYYEHHBIM B Pa3INIHBIX paioHaX APKTHUKH, COCTaBWI: bapeHIero
Mope — 58 mHelt maMepenuit, 5 skcnenunuii; Kapckoe — 85 mueid,
4 sxcneaunun; 'permmannckoe (Imumbepren) — 574 mHsA 3a 6 JeT
mMmepennii; JlanteBeix — 43 mHs, 3 skcnenuiuy; J{amsHEeBOCTOUHEBIE
— 28 mue#t, 3 skcnenuuuu. YCpeTHEHUE TAHHBIX BCEX HKCICTUIINN
[0 OTHENBHBIM MOPSM TIO3BOJHIO MUHHUMH3UPOBATHh BIIMSHHE CH-
HONITUYECKOW HM3MEHYHUBOCTA W OIEHUTH OCOOEHHOCTH MPOCTpaH-
CTBEHHOT'O PaCIpeaeIeHUs XapaKTEPUCTHK adPO30IIsL.

Cpenu pacCMOTPEHHBIX palilOHOB caMble OOJBIINE CPEeHUE KOH-
LEHTPAIUN a3PO30JIsl U «CAXKK» B MPU3EMHOM CIIO€ aTMOC(EpHI I10-
mydeHsl Ha mobepexne ['pennanackoro mops (Ilnumbepren): Na =
7.4 em™!, Mbe = 0,15 Mxr-m™. [To-BunuMOMYy, 31€Ch CKa3bIBaeTCs
JIOTIOJTHUTENILHOE BIUSHUE MECTHBIX MCTOYHUKOB. Han apkruyecku-
MU MOPSIMH ITPOSBUJIACH TEHACHIUS YMEHBIICHUS CPEAHUX KOHIICH-
Tpaiuii a3p0o30I U «CAXKI» C 3aMajga Ha BOCTOK: oT Na = 72 cm™' u
Mbc = 0,04 Mxr M Haj bapenueBsiM MopeM 10 Na = 2,9 CM'I, Mbc
= (0,02 MKT M Haj JanbHEeBOCTOUHBIMU MOPSIMH.

W3-3a moBeIIeHHOH 001a9HOCTH U3MepeHns creKTpaabHeiXx AOT
atMoc(epbl B apKTHYECKUX SKCICAMIIUAX BBITOJHEHBI B MEHBIIEM
obweMe: 46 mHelt HaOmomeHWH Han MopsMu W 235 maer Ha Lllmnwm-
Oeprene. B pacnpeneneHnu a’po30IbHOTO 3aMyTHEHUS, B CPETHEM,
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TOXX€ TIPOCIIC)KMBACTCS CHIDKEHHE B BOCTOYHOM HAIIPABIICHUH.
Hanpumep, cpeanee AOT B obmactu 0,5 MM Ha apx. [lInundepren
cocrasister 0,086, B cekropax bapenunesa mops — 0,08, Kapckoro —
0,057, JJanrreBbix — 0,082, JlanmbHeBocTOUHBIX — 0,03.

ABTOpbl  BbIpaxatoT  OnarogapHocts  B.IL. [lImMapryHoBy,
C.A. TypunnoBuuy u A.Il PoctoBy 3a paszpabotky QoTtomerpa u
astasiomerpa. MccnenoBaHuUs BBIIONHSUIMCE TP (MHAHCOBOH
monnepxke  KommiexkcHolr — mporpammbl  (yHIAMEHTaJIbHBIX
nccnenosanuit CO PAH — npoextsr Ne 1X.133-3 u IX.135-8.

HOBO3EMEJIbCKAS BOPA: AHAJIU3 U
YUCJEHHOE MOJAEJNPOBAHUE

E¢umos B.B.

OI'BYH MT'U, 2. Cesacmononw, Poccus
vefim38@mail.ru

KuaroueBbie cioBa: Oopa, po3sl BETPOB, YHCICHHAS MOJIENb, BEPTHU-
KaJIbHasl CTPYKTypa, OJIOKUpOBaHKE, OOPYIICHNE BOJH, TOTOKH TETLIA.

Paccmotpens! nannbie peananuza ASRI ¢ ENbIO BBIACTICHHUS OCO-
OeHHOCTel MoJel CKOPOCTH U TeMIepaTypsl B peruone HoBoii 3em-
Y. BBINOJIHEHO YMCIIEHHOE MOJIEJNPOBAHME Pa3BUTHA OOpHI C HC-
MIOJIB30BAaHUEM MOJENH PErHOHAIBHOW aTMOC(EpHOU IUPKYJIISAIHH
WRF-ARW mns nByx cioyyaeB, pa3iHYaIOUIMXCs HaIpaBiIeHHEM
BeTpa. I 10ro-3anaiHoro BeTpa BOCIPOU3BEACHBI OIS CKOPOCTH U
TEeMIIEPaTyphl, @ TAK)KE BBIIEJIIEHBl OCOOEHHOCTH, XapaKTEPHbIE IS
HOBO3EMEJbCKOM GOpBI — MOBBIIIEHHE TEMIIEpaTypbl U CKOPOCTH B
00JIaCTH TOJBETPEHHOIO0 CKJIOHA TOp W HPUOPEKHOTrO 3amagHoro
paiiona bapenneBa mops. B ciaydae 3anmamHoro BeTpa Oopa He BO3-
HuKkaeT. JlaHa orleHKa TeMIepaTypHBIX KOHTPACTOB IMPH OOTEKaHHUH
MOTOKOM Bo3ayxa rop HoBoli 3emiu, BBLACIEHHBIX MPH 00paboOTKe
nmaHHeIX ASRI. OmnpezneneHa 001acTh OOJBITHX CKOPOCTEH U MMOTOKOB
SBHOTO U CKPBITOTO TEIUIa, CBUIETEIBCTBYIOMIAS O KIMMATHYECKOU
ponu apxumnenara Hosoit 3emmu. [lokazana kiammarooOpasyromias
poas HoBoit 3emnu B popMupoBaHuu TemmeparypHoro pexxuma ba-
peHIeBa Mops.
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HOBASA TUITN3ANUA KPYITHOMACIHITABHOW
CTPYKTYPBI IOJIEX IPEU®A CEBEPHOI'O
JIEJOBUTOI'O OKEAHA B IIEPHO/ C 1979 110 2017 rT.

Mymra A.B., Boakos B.A., lemueB [.M

@OH/] «HAHCEH-I[EHTP», 2. Canxm-Ilemepbype, Poccus
amushta@niersc.spb.ru

KuawueBble cioBa: Apkruka, CeBepHbii JIenOBUTHIM OKeaH, MOp-
cKo# né€m, npeiid apaa, TMCTAHIIMOHHOE 30HINPOBAHHNE, MEKTOI0BAS
HU3MEHYHUBOCTb.

W3MmeHunBOCTh TOJICH Aperida JibJa UrpaeT CyIIESCTBEHHYO POJIb
B (hOpMHUPOBAaHUM YCIIOBHUH, ONMPEAETSIONNX H3MEHEHHE TUTOIAIH
MHOTroseTHUX J610B B CJIO. I'maBHBIMU 3rIeMEHTaMH KpyITHOMAc-
MTa0HOW CTPYKTYphI IUpKyysiuu Jba0B B CJIO sBisercs AHTH-
UUKIOHATIBHBIM KpyroBopor (ALIK) B Amepasuiickoli dYacTH H
Tpancapkrnueckoe teuenue (TAT) — B EBpasuiickoil. B munamuke
9THX DJIEMEHTOB IMPKYJALNHWU CYIIECTBYIOT BPEMEHHBIE IUKJIBI C
npeoOnagaHneM pa3HbBIX 4acToT B EBpasuiickoil 1 Amepasuiickoit
gacTsax CJIO, 9To oTpakaercs Ha KoyeOaHUAX jemoBUTOCTH (bems-
xoB JI.H., Bonmkos B.A., 1984).

[epBass THUmM3amus KpyHMHOMACIITAOHOW LUPKYJIALMH JibAa B
Apkruke (I'yaxosud 3.M., 1961) Brutouana B ce0s1 1Ba THma Apeida
1 ObIIa OCHOBaHA Ha KIIACCU(UKAIMK paclpenesicHus aTMOC(EpHO-
ro aasnenus (I'opauenko I1.A., Kapenun /I.B.).

Hcnonb30BaHre MHOTOJIETHUX PSAAOB MOJEH IMPKYJSLHMU JIbIOB
(Pathfinder, Ifremer, ¢ 1979 r.) MO3BONMIIO BIEPBBIC HA OCHOBAHHH
JAHHBIX CIYTHUKOBBIX HAONIONEHUI NPOWILIIOCTPHPOBATH 3HAYH-
TENBHYI0 MEXKIOJOBYI0O M3MEHYMBOCTh KPYIMHOMACIITaOHBIX CTPYK-
Typ Apetida (B 3uMHMN nieproxa). Ha ocHOBaHWHM aHaM3a MOCTPOCH-
HBIX YHHUKaIbHBIX KapT jApeiida ObUIO BBISBICHO TPH IJIaBHBIX THIIA
nupkysamuu aspaa: 1) ¢ BeipaxkeHHbIM ALK, 3annmarommm 6051b-
mywo 4dacth CJIO (cmocoOCTByeT HaKOIUIGHHUIO Iiba), 2) C WHTEH-
cuBHBIM TAT (coszmaé€r ycmoBus mis BeiHOca Jbna u3 CJIO depes
npoiuB ®dpama), 3) nepexoaHbId «pazgenstoumuin» Tum. Ilepexon-
HBI THI Jpeiida comelicTByeT BO3HHKHOBEHHUIO JIEJOBOW OIIO3H-
LMY, COKpamas THHAMHUYEeCKOe B3aUMO/JIEIICTBHE MeXIy cyObacceii-
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Hamu CJIO — BeIHOCHO# MOTOK U3 Mops JlanTeBbix K mponuBam Ka-
HA/ICKOTO apxWIlenara 3amupaer JbJsl B AMepasuiickoM OacceliHe,
pu 3ToM ocBoOoxaas EBpasuiickue Mops 0TO Jb1a.

Tunmuzammst ObTa COMOCTaBIIEHA C MEKIOJJOBOM M3MEHYHBOCTHIO
TUIIOB aTMOC(EPHOH IHUPKYJSIHMUA COTJIACHO KIacCU(pHUKALNUN aTMO-
cdepHbIx nporeccoB Banrenreiima-I'upca-Jlpinunoii. beutun onpene-
JIEHBl OCHOBHBIE THIIBI CHHONTHYECKUX MPOIIECCOB, CIOCOOCTBYIO-
IIUX JUIUTETHHOMY TPEOBIBAHUIO MOPCKOTO JbJa B 00JacTH C HH3-
KHUMH TEeMIIepaTypaMu BO3[yXa U CO3JAIOIIUX YCJIOBHS IJS HAKOI-
JICHHUS JIbJa, & TaK)KE€ CHHONTHYECKHE MPOIECCHI, CO3/AIOIIHNE YCIIO-
BUA UL BeIHOCA abga n3 CJIO.

Taxum 00pa3om, HapaQy ¢ BIMSHUEM TPEHIOB TEMIIEPATyphl BO3-
nyxa, KIIo4eBoe 3HaueHue B (JOPMHUPOBAHUM YCIOBUI Ui HapacTa-
HUS/TasHYS JTba UMEIOT Bapualliyl CTPYKTYPHI MoJIel apeiida mpaa B
CJIO, mpoucxondime MoA BO3JACUCTBHEM MEHSIONMIUXCS THIIOB at-
MOC(EepHOU ITUPKYIISAIHIH.

PaboTa BBITTONTHEHA B paMKax IpoekTa MUHHCTEpCTBa 00pa3oBa-
Hus 1 Hayku P® «Cynia v BOJHBI B TIOJSIPHBIX pernonax» Cormarie-
Hue Nel14.618.21.0005 ot 18.11.2015, YHuUKaNbHBIN HIeHTH(UKATOD
mpoekra: RFMEFI61815X0005

CE30HHASA NIBMEHYUBOCTSD ITPUJINBOB
APKTUYECKHX MOPEH POCCHUHA

Kyaukos MLE."2, Konapun A.T.!, Kyauxos E.A.2,
Mengsenes U.IL."23

IMTY, 2. Mockea, Poccus
HO PAH, 2. Mocksa, Poccus
SUTIT. 2. Mockea, Poccus
meksonesk@gmail.com

KuaioueBble cjioBa: ApKTHKa, MPUINBBL, TAPMOHWYECKHHA aHAIH3,
CE30HHAas MU3MEHUYMBOCTh, benoe mope, mope Jlanressix, YykoTckoe
MOpe, JIEJOBBIH IIOKPOB, KOJIeOaHNs YPOBHS MODA.

B manHOM nccienoBaHHMH paccMaTpPUBAIOTCS KOleOaHUS YPOBHS
MOp#, BEI3BaHHBIE MPIIIMBOOOpasyommumu criamu JIynsr n ComHia.
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OCHOBHOEe BHUMAaHHE YZENSETCS] CE30HHON M3MEHYHNBOCTH XapakTe-
PHUCTHK NPHINBOB B MOPSIX POCCUICKON APKTHUKH.

Hcnonp3oBaHHBIE B HACTOSIIEM MCCIENOBAaHUM JAAHHBIE Npea-
CTaBJIAIOT cOOOI MaccHB €KeYaCHBIX HAOIIOJEHHI 32 YPOBHEM MOPS
Ha 6 cranuusax B benowm, JlanteBrix u YykorckoM mopsx. Bpemen-
HOE TOKpBITHE I OEJIOMOPCKUX CTaHIHMI BKIIOYAET OTHOCHTEIBHO
HenpepbiBHbIE psiabl ¢ 2004 o 2015 roapl. s cTaHuyii BOCTOYHO-
TO CEKTOpa ApPKTUKH HWMEETCS MaKCUMalabHBIA psim ¢ 1981 mmo
2005 roapr must cranuuu Tukcu. MHOTOJIETHUE NaHHBIE 32 yKa3aH-
Hbll nepuon ans JlanteBbix M UyKOTCKOrO MOpeW HCHOJB3YIOTCS
BIIEPBBIC B JAHHOH paboTe.

Jnst aHanm3a ce30HHOW M3MEHYHWBOCTH TPHIUBA OBIIM BBHIOpPAaHBI
6 OCHOBHBIX NMPHUIUBHBIX rapMoHMK — cyTtouHble O; u K, momycy-
TouHble No, My U Sy, a Takke MeNIKOBOJHAas My, XapakTepHas aJis
Benoro mops. [IpousBoauics pacueT cpenHUX aMILTUTYA U (a3 dTHX
TapMOHHK 32 Ka)KAbIH Mecsill, YTOOBI MOJyYUTh CE30HHBIA X0 MpH-
JUBOB B BHJE OTKJIOHEHHS CPEIHEMECSYHBIX 3HAYCHHN TFapMOHHYE-
CKHX ITOCTOSTHHBIX OT CPETHEMHOTOJETHUX. JlJIs 3TOM 1enu uCoib-
30BajiCsl METOJ TapMOHMYECKOTO aHaju3a MPUIMBOB C IOMOIIBIO
METOJIa HAUMEHBIIINX KBaJApaTOB.

bruta nccnenoBana ce30HHAsS W3MEHYHBOCThH XapaKTepa MPHIINBA,
€ro BEIWYMHBI U HEKOTOPBIX OCOOEHHOCTEH, B YACTHOCTH SIBIICHHMS
MaHUXH{, BBIPAKEHHOTO B 3ala3/blBAHMM BPEMEHU HACTYIJIECHHA
ITOJIHOW BOJBI IPUIIHBA.

Ha ocHOBaHMU pe3ynbTaTOB MCCIEAOBAaHUS MOXKHO CHENATh BbI-
BOJI, YTO KJIACCUYECKUI TapMOHMYECKUH aHalIN3, KOTOPbIH OOBIYHO
MIPUMEHSAETCS A IPEIBBIYUCICHUS PUINBOB, B YCIOBUAX ApPKTH-
KM HE JaeT TOYHYIO OLIEHKY NPWJIMBHBIX KOJICOaHWH ypOBHS H3-3a
CE30HHOI M3MEHYMBOCTH MPUIMBHBIX XaPAaKTEPHUCTUK B OTIEIBHBIX
akBaropusax. MHTepnperanys c€30HHON M3MEHYMBOCTH NMPHINBHBIX
XapaKTEPUCTUK C WCIOJIb30BAaHMEM HOBBIX ITOAXOJO0B B 00pabOTKe
MHOTOJIETHUX PSJIOB IMPU MOMOIIM TapMOHHUYECKOTO aHalu3a, Ipe-
CTaBJICHHAs B HACTOSIILEM HCCIEN0BAaHUY, TO3BOJIUT YTOUYHUTH KapThI
pacnpoCcTpaHeHUs] PUIMBHBIX BOJIH (KOTHIAIbHBIC KapThl) Ba’KHBIE
JUTS CyIOXOJZICTBA M TPHUOPEKHOTO CTPOUTENIECTBA B APKTHKE.
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N3MEHEHMUSA JIEJOBOT'O IIOKPOBA B CEBEPHBIX
PAMMOHAX BAPEHIIEBA MOPS C 1997 11O 2016 T'OJbI

Becman A.B."%, UBanos B.B.>, Boaikos B.A.!

'®OH]] «tHAHCEH-L[EHTP, 2. Canxm-Ilemep6ype, Poccus
AAHUMU, 2. Canxm-ITemep6ype, Poccus
ICII6IY, 2. Canxm-Ilemep6ype, Poccus
anna.vesman@gmail.com

KiroueBbie ciioBa: bapenneso mope, apxunenar Llnunbepren, At-
JIAHTHUYECKHUE BOJIBI, JIEAOBBIE YCIOBHS, IIOJIBIHBS «3a1uB Kutoboesy.

Illens( apxunenara IInundepred sBIseTCS KIIOYEBEIM pailoOHOM
PEIMPKYJSIIINY U MOCTYIUICHUS B ApkTrdeckuii bacceitn Oomee Ter-
JIBIX M COJIEHBIX ATIAHTHYECKUX BOJ|, 3TO OUY€Hb AMHAMUYHBIN peru-
OH, KOTOPBII OBLT MOABEPKEH CYIIECTBEHHBIM M3MEHEHHAM B XX —
XXI Beke. ATHaHTHYECKHE BOJBI, IIOCTYMAIOIIME C 3araJHo-
HInunOepreHCKUM TEYeHHUEM, OKa3bIBAlOT CYIIECTBEHHOE BO3JEH-
cTBHE Ha o0nactb K ceBepy oT LlnuudepreHa, KoTtopas Takke H3-
BEeCTHAa KaK MOJBIHBA «3annuB Kuroboes». IlpuTok ATmaHTHyecKux
Box (AB) oxasbiBaeT BiMsHUE Ha (POPMHUPOBAHHE JICAOBBIX YCIOBHMA
B 3TO# obnactu. OH oOecneunBaeT JOCTaTOYHO BBICOKYIO TeMIlepa-
Typy, 9TOOBI IPEAOTBPATUTH 00pa30BaHUE JIbJ]a B 3UMHHUI TIEPHUOJT H
yCKOpsieT TasgHue nbaa getoM. OHako, He BCe M3MEHEHHUS TOJ0XKe-
HUS U KOHQUTYpanuu KPOMKH JIbjIa MOTYT OBITh OOBSCHEHBI TEMIIE-
patypoii AB.

Ha ocnoBanmnn apxuBa nemoBeix kapT AAHWM u I'mo6ampHOTO
apxuBa o cruiodenHoctu abaa (1.2, 2015), EUMETSAT Ocean and
Sea Ice Satellite Application Facility nenoBsle ycnoBust Obliu pasze-
JIeHbl Ha YeThIpe OCHOBHBIX Kilacca: 1 — 3aKpBITHIA JieJ] BOKPYT
[munbeprena; 2 — OTKPBITHIA BOAHBIN MyTh B bapeHneBo Mope Bo-
kpyr lnuubeprena; 3 — kpomka nbaa k ceBepy or Llnunbdeprena u
HE JOXOAWT J0 Hero; 4 — TUIMNYHAS TOJBIHBS, KPOMKA JIbJIA TIOJXO-
it K Oepery Lnunbeprena.

ApXUB BKIIIOYaeT B ce0s OJHY JICAOBYIO KapTy B HEJEINI0 U HaYH-
Haetcs ¢ 1997 roga. JlenoBble yClIOBUSA B 3TOM PETHOHE XapaKTepH-
3YIOTCS BRICOKOM CHHONITHYECKONU U MEXT0JJ0BOM M3BMEHYMBOCTHIO. B
1997 rony npeobnananu JeI0Bble YCIOBUS | U 4 THUIIOB, TOJBIHbS
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CyIlIeCTBOBaJia B OCHOBHOM B ampelie — OKTI0pe, KPOMKa JIbJa HE
nepecekaer 82° ceBepHOi MMUPOTHL. B OoJiee MO3HUE OBl KPOMKA
JbJIa CIBUTAETCS Ha CEBEP U BOCTOK, IMOJILIHBS JIOCTHTAET apXUIiesa-
ra Semst Ppanna Hozeda. B GOIBLIYIO YaCTh JET MOMBIHBS CyIIC-
CTBYET C AekalOps 1o (eBpalib, 3aKPBITHIN Jie] — anpenb — Mai, OT-
KpBITasi BOJIa — aBTyCT — OKTSOPh. BbUTH BBIAEIEHBI TOMBI C CAMBIMH
JETKUMHU JIEIOBBIMH YCIOBHSAMH. V3MEHEHUsS B IJIEZJOBOM pEXHME
OBLTM TIPOAHATM3UPOBAHEI COBMECTHO C TEMIIEpaTypod BO3ayXa,
TEMIEPATYPON BOJIbI, HHIESKCAMH LUPKYJISAIUN aTMOC(HEPhl U BETPO-
BBIM PEXHMOM.

HccnenoBanue BBINIOJIHEHO MPU MOJAEPKKE COBMECTHOro Poc-
CUICKO-HOPBEKCKOr0 MpoekTa «Pa3BuTre CUCTeMbl MOHUTOPHUHTA U
IIPOTHO3UPOBAHUS MOPCKOTO JIbJa JUIsl TIOJIEPKKH Oe30IacHor pa-
0OOTHl M HABUTAITMU B apKTHUeCKHX Mopsx» PODOU u MCH 15-55-
20002

JANHAMMKA PETHOHAJIBHOI'O PACIIPEJAEJIEHUSA
MOPCKOTI'O JIbJIA B APKTUYECKOM BACCEWHE

Bykartor A.E., Bykator A.A.

OI'BYH MT'U, 2. Cesacmonons, Poccus
newisland@list.ru

KaroueBrbie ciioBa: ApKTHKa, MOPCKOH Jie]], CILTIOYEHHOCTh MOPCKO-
r'0 JbJIa, KPOMKA MOPCKOTO JIbJa, TUHAMUKA KPOMKH JIbJIa, TEII000-
MEH OKeaHa U aTMOC(EpHI.

Ha ocHOBe maHHBIX O CIUIOYEHHOCTH MOPCKOTO JIbJIa 3a TEPHOJ
1969 — 2012 rr. BBHINONHEHO KCCIEAOBAHUE BHYTPUTOJOBON KIMMa-
TUYECKON M3MEHUYHMBOCTH PETHOHAJIBLHOIO paclpeiesieHus] CIIJIOYeH-
HOCTU MOPCKOTo JjbAa B ApkTuke. [IpoBeneH aHanu3 JUHAMHUKU
CPEIHEMECSYHOTO KIMMATHUYECKOTO IMOJIOXKEHUSI KPOMKH JbJa Ha
KaXJI0il M3 IONroT BAOJb ee mepuMmerpa. JlaHa OleHKa CKOPOCTH
CMEILICHUS] KPOMKH B IIIMPOTHOM HampaBJeHWHU. BhlieneHsl 10AroT-
HBIE CEKTOpa ¢ MaKCHMalbHOM W MHHHMAILHONW MHTEHCUBHOCTBHIO
JUHAMUKHU TOJOXKEHUS KPOMKHU.
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ITo cpenHEroIOBEIM 3HAYCHISM IIHPOTHI MTOJIOKEHUS KPOMKH IS
KaXXI0ro rpajayca JONTOThl pacCYUTaHa BEJIWYMHA €ro JIMHEHHOIro
TpeHaa. [lomoxxuTenbHbIN TpeH A (CMEIEHHE HA CeBep) ONpeaemseT-
cs1 st OOJIBITMHCTBA paiioHOB. Hambomee 3HauMMas BeTWYHMHA I10-
JIOXKUTENIFHOTO TpeHAa HaxoauTcs B I'peHnaninckom n bapenueBom
MOpsX, B paiioHe UykoTckoro Mopsi 1 bepunrosa mpomausa. OtMeye-
HBI paliOHBI ¥ C OTPHUIATEIBHBIM TpeHA0M. OHU HaOIIOAAIOTCA Y TI0-
nyoctpoBa Taitmblp u B BocTouHOM yactu Kapckoro mopsi.

Ha ocHoBe criekTpaiabHOTO aHaNM3a BHISIBICHBI BPEMEHHBIC IIHK-
JBI OTKIIOHEHWH CpEeTHEMECSYHBIX 3HAYEHWH MIUPOTHI TOJOXKEHHS
KPOMKH OT €T0 JINHEMHOTO TpeH/a. Y CTAHOBJIEHO, UYTO TJIaBHBIA CUT-
HaJl B PacIpeeICHUH CIEKTPAIBHON MIOTHOCTH MO YacTOTe MPHUXO-
TUTCS Ha KojeOaHUS C OJHMM IMKIOM B roa. Konebanus ¢ makcu-
MaJIbHOM CHEKTPaJbHOM IUIOTHOCTHIO MpOUCXoAsIT B bapeHiieBoM
Mope. B cnekrpe koneOaHuil NpUCYTCTBYIOT U TAPMOHUKHU C JBYMS,
TpeMs U YETHIPHMS [IUKJIAMH B TOJl, a TAKXKE€ HU3KOYACTOTHBIE KOJie-
OaHMs C IEPUOJIOM OT IBYX M OoJiee JIeT.

BrinonHeH aHanu3 BHYTPUTOAOBOM KIMMATHYECKOM pEaklHU
IIUPOTHOTO CMEMICHHUS] KPOMKH MOPCKOTO JbJa B ApPKTHUKE Ha W3-
MEHYHBOCTh KPYITHOMACIITaOHOH aTMOC(hEepHON MUPKYIAInud ApK-
THYecKoe Kojebanne n CeBepo-ATIaHTHIECKOE KoiebaHne, a TaKxKe
MIOJIOXKEHUSI CEBEPHOM TpaHUIlBl TEIUIOro TedeHus [onbcTpum u
COJIHEYHOU akTUBHOCTH. [loka3zaHo, 4TO B 3aBUCHMOCTH OT JOJITOT-
HOTO CEKTOpa OTKIIMK reorpadndecKoro MOJOKEHHUsI KPOMKH Ha H3-
MEHEHHS MHACKCOB aTMOCHEPHON MUPKYJIISAIUN U nHIekca ['onbder-
PUM MOXKET MPOSBIATHCS KaK KBa3UCUHXPOHHO, TaK U C 3ala3/iblBa-
HUEM WIH OlepexeHrneM. J[aHa omeHka KOpPemsSIOHHON CBSI3U IIH-
POTHOTO CMENICHHUSI KPOMKH BIIOJIb €€ TIEPUMETPa ¢ M3MECHEHHUEM UH-
cent Bonbda.

IIpoBeneHo uccienoBaHUE MEXTOJOBOM HM3MEHUYMBOCTH TEIUIA,
YXOAAIIETO B aTMoc(epy depe3 MOBEPXHOCTh OKeaHa B IIMPOTHOU
nosioce Mexay 50°c.mr. u 70°c.m1., U B HOJSIPHON 00JIaCTU CEBEepHEE
70°.m1. TlokazaHo, 4TO MEXTOJIOBBIE PaCHpEICICHUs YXOIAIIEro U3
OKeaHa OOIIEero 1Mo perHOoHY MOTOKA TEIUIa B XOJOMHBIN (MapT — OK-
TA0pb) MEepruox W CyMMAapHOTO 3a BECh I'0Jl KaY€CTBEHHO IOXOXKH.
YBenuueHne TOJIIUHBI JIbJJa B O0JIACTSAX €ro 3aJaHHON peallbHOM
CIUTOYEHHOCTH W TOJIIHHBI CIIOS CHETa, IIOKPHIBAIOIIETO JIET, TIPUBO-
IUT K YMEHBIICHHIO CYMMAapHO# 10 TUTOIIAJAN TEIIooTAadn. B Term-
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JIBIA TIepUOJ MHTEHCUBHOCThH TEIUIOOTAAYMd 3HAYUTEIbHO MEHbIIIas,
YyeM B XOJIOIHBIN.

PaGora BBINONHEHA B paMKax roCyAapCTBEHHOTO 3a/IaHUs 1O Te-
me Ne 0827-2015-0001.

BEPTUKAJIBHASA CTPYKTYPA ITOJIA IIVIOTHOCTU B
INPUOKEAHCKHUX APKTHYECKHUX MOPAX POCCUHN

BbykartoB A.E., I1aBienko E.A., Cosnoseit H.M.

OI'FYH MI'U, 2. Cesacmononw, Poccus
ne.le.7@hotmail.com

KiroueBble ci1oBa: apKTHYECKHE MOPS, TUNIOTHOCTD, CTpaTH(QUKAIus,
4acToTa MJIaBY4eCTH, yCTOWYNBOCTh, BHYyTPUTOI0Basi H3MEHYHBOCTb.

B nHacrosmee BpemMs u3aMeHeHUe KiInMara B APKTUYECKOM PETH-
OHE HJIET 3HAYHUTENFHO OBICTpee, 4eM B CpeJHeM Mo IJiaHeTe. B
pe3ynbTate TII00ATBHBIX KIMMAaTHYSCKMX M3MEHEHHH HaOJoJaeTcs
COKpaIlleHHE TUIOLIaId MOPCKOTO JIba, OTMEUCHBI H3MEHEHHS B BEP-
TUKaJbHON CTPYKTYpE BEPXHEro CJIOS OKeaHa. M3 apKTHuecKkux Mo-
peit Poccun oco6siM 06pazom BeizensroTes bapentieBo n Uykorckoe
MOpsi, KOTOPBIE HCIBITHIBAIOT CHIIBHOE BO3ACHCTBHE COOTBETCTBEHHO
ATtnanTrdeckoro 1 THXOro okeaHoB. DTO CIYXKHUT Ba)KHBIM (aKTo-
poM opMupoBaHUs 0COOEHHOCTEH MX THAPOIOTUYECKOTO PEKMUMA.

B nanHoii paboTe Ha OCHOBE CPEIHEMECSIYHBIX MACCHUBOB 110 TEM-
neparype u con€Hoctu 3a nepuon 1955 — 2012 rr. (World Ocean
Atlas — 2013) mns akBaTopuit bapernneBa n Uykorckoro Mopeii B y3-
JIaX YEeTBEPTh-TPAJlyCHOW CETKH PaCCUUTHIBAIACH IUIOTHOCTh. [lo0
IUIOTHOCTY BBITIONIHSJICS aHAIHM3 BEPTUKAIBHON CTPYKTYPBI YaCTOTHI
miaBydecta (N(z)). MccnemoBamichk 0COOCHHOCTH TPOCTPAHCTBEH-
HOTO pachpe/ieliecHus] U BHYTPUTOJOBOTO XOJa CPEAHUX MHOTOJIET-
HUX 3HauYe€HUN MakcuMyMa vacToThl Bsiicsna-bpenta (Nmax(z)) u
[ITyOWHBI €r0 3aJIeTaHusl.

YcraHoBJIEHO, UTO BO BcexX paioHax bapeHiieBa u UyKkOTCKOTo Mo-
peii HanOobIINe 3HaYeHHUsI MAKCHMYMa YacTOTHI TUIABY4YeCcTH Halmo-
JAFOTCS B JISTHUE MECAIBL. ITO OOBICHSACTCS HATMYMEM B JICTHEE Bpe-
Ms Ha TIOBEPXHOCTH MOPS CHJIBHO ONPECHEHHBIX BOJ, KOTOpHIE, pac-
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roJiarasicb Haj 0oJjee TSHKENBIMA MOPCKUMH BOJAMH, CO3JAI0T OOJIb-
LIOW TPaUEHT TUIOTHOCTH. bosiee BhICOkMe 3HAUCHUS Npax(Z) OTMEUa-
eTCcs Ha IOro-BOCTOKE U ceBepe bapeHiieBa Mopsi, Oojiee HU3KHE — B
€ro 3amajJHOM M ILIEHTpaJbHOM paiioHax. B 3amaJHOM M CEeBEpHOM
paifonax UyKoTCKOTro MOpsi cTpaTu(UKanus BoJ CHIbHEE U 3HAYCHUS
Nmax(z) OombIIIe, YeM B 10)KHOHM U BOCTOYHOM 4aCTSIX.

3Ha4YeHUS Nmax(z) OT WIOHS K HMIONIO YBEIIMYUBAIOTCS IO BCei
mromanyu bapenrieBa wmops. OcoOeHHO OOJNBIIOE TOBBIIICHHE
HaOJroaeTcs B IOTO-BOCTOYHOH YacTH MOps — B pailoHe I0KHOM
okoHeuHocTd HoBoit 3emin.

B netHwmii neproz y 3amagHoro nodepexns YyKoTckoro mMopsi, B
30HE BIUSHHUS PeUHOro cTtoka pek AMryamsel, Hoatak u KoOyk, pac-
TTOJIO’KEHBI BOJIBI C BHICOKUMH 3HAYCHUSMU Npmax(z). 31€Ch HANOOIb-
IYe 3HaYEHUS] MAaKCUMyMa YacTOTHI IUIABYYECTH OTMEUAIOTCA B aB-
rycre. Ha ceBepo-BocToke Poccuu TassHue cHEra MpOUCXOIUT MO3XKE,
4eM B ceBepo-3amafHoi e€ yactu. [losToMy HamOombIve 3HAYCHUS
YacCTOTHI IIaBYy4YeCTH B UyKOTCKOM MOpE€ JOCTUTalTCs MO3IHEE, YEM
B bapeHuesom Mope.

Ot aBrycra K CeHTA0pIO B pe3ysbTaTe YMEHBIIEHNUS MOCTYIUICHUS
B MOpE MPECHBIX MAaTEPUKOBBIX BOJ, INPEKPALIECHUS HUHTEHCHBHOTO
TasHUS JHI0B B CEBEPHBIX MIMPOTAX M PA3BUTHS MPOIECCOB OTPHUIIA-
TEJILHOTO TEIUIO00OMEHA TOBEPXHOCTHOTO CJOS BOABI C BO3AYXOM
MPOUCXOJUT YMEHBIIEHUE YCTOMYMBOCTH BOJ IO BCEW aKBaTOPUHU
Bbapenuea u Uykorckoro mopei. Temreparypa MOBEpXHOCTHOI'O
CJIOSl BOJI IOHM)KAETCS, TUNIOTHOCTh YBEIWYUBAETCS, YTO MPUBOJIUT K
Pa3BUTHUIO KOHBEKTHBHOTO MEPEMEIIMBAHUSI U K YMEHBUICHUIO CTpa-
TH(DHUKAITIN BOJ.
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INPOCTPAHCTBEHHO-BPEMEHHAS 3BOJIIOIUSA
PACIIPEJAEJIEHUSA TOJIWHBI MOPCKOI'O JIBJIA 110
AKBATOPUSAM TAMAHCKOI'O 1 JUHCKOI'O 3AJIMBOB

ByxkaroB A.E., 3aBbsisioB . /1., Cosomaxa T.A.

OI'BYH MT'U, 2. Cesacmononw, Poccus
zavyalov.dd@mbhi-ras.ru

KuawueBble ciaoBa: TamaHckuid 3anuB, J[MHCKOHM 3allUB, TEPMOIH-
HaMHKa MOPCKOTO JIbJIa, PACTIPEICIICHIE TOIHHBI JIbIA.

[Ipennoxena oqHOMEpHAsS TEPMOIUHAMHYECKAST MOJIEIb, alalTH-
poBaHHas K (usnko-reorpaduyeckuM yciaoBusiM KepueHckoro mpo-
nuBa. Ha ee 0CHOBE BBINOJIHEHO HCCIEAOBAHUE CE30HHOI ABOIOIUU
TOJIIIIMHBI 0Opa3zyiomierocs B TamaHckoM 1 JIMHCKOM 3ajimBax Mop-
ckoro Jpaa 3umoit 2007 — 2008 rr. IIpoBeneH aHamu3 3aBUCUMOCTH
pErHOHATBHOW M3MEHYMBOCTH TOJILUHBI JIBJA OT METEOpOJIOrHye-
CKHX U TUAPOJOTHYECKUX YCIOBHM.

ITokazaHo, 9YTO B 3aBUCHMOCTH OT BHAa aTMOC(HEpHBIX IMpOIEeC-
COB, YBEJIIMYEHHE TOJIIMHBI JIbAa B TaMaHCKOM 3aJlUBE MOKET MpO-
HCXOAWTH KaK B 30HAIILHOM HAIIPABJIIEHWH C 3amajia Ha BOCTOK (MH-
TEHCUBHBIN POCT JibJa B NEPBOU JeKajJie sSHBaps — BTOPOHM JeKkane
sIHBapsl), TaK ¥ B MEPUAMOHAIILHOM C [Ora Ha ceBep (KpaTKOBpPEMEH-
HOE TOTEIUIEHUE B TPEThEll AeKane sTHBapsi — NepBOM Aekane ¢espa-
JIs, TIOBTOPHOE JIhJ000pa30BaHNe B MIEPBOM JeKaae ¢GeBpayst — BTO-
poli nekane ¢eBpans). Pe3ynbTaThl MOJENBHBIX PAacdyeTOB MOATBEP-
KIAT TOT (PAKT, YTO MPH yJIBTPAMOIIPHOM BTOPKEHUU XOJIOIHBIX
BO3IYIITHBIX Macc 00pa30BaHWE JIEIOBOTO MTOKPOBA HA BCEW aKBaTO-
pHUH 3aTUBa MPOXOIUT MPUMEpHO 3a 2 — 3 cyTok. [Ipu monmoxutens-
HOM TeMIlepaType BO3[yXa pa3pyllIEHHE JIEJOBOTO MOKPOBA TaKXkKe
NPOUCXOAUT AOCTATOYHO AKTUBHO. B mepuon TasHUS CKOpPOCTh
YMEHBIIEHHUS TONIIUHBI JIbJa MOXKET JOCTUTaTh 3Ha4eHHUS 4 CM/CYT.
M3MeHneHue coieHOCTH MOIEAHON BOJIbI, CBA3aHHOM C POCTOM TOJI-
LIVHBI JIbJA, JOCTATOYHO 3aMETHO B MEJIKOBOAHBIX pailoHax [luH-
CKOTO 3aJIMBa, BJOJb BOCTOYHOTO Oepera Kochl Uylka a Takke B
CEBEPHOU U CEBEPO-BOCTOYHOM OKpanHax 3aJIiBa.

Pabota BBITIONTHEHA B paMKaX rOCyJapCTBEHHOTO 3aJIaHUS 110 TEME
No 0827-2015-0001 «DynaameHTaJIbHbIE UCCIIEIOBAHHUS MTPOIIECCOB B
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CUCTEME okeaH-atMochepa-murochepa, OTIPEAETISIOTIIIX
MIPOCTPAHCTBEHHO-BPEMEHHYI0 HM3MEHUUBOCTb MPUPOIJHOM Cpenbl U
KITUMaTa rI00aibHOTO U PETUOHAIIEHOTO MaCIITa00BY.

IKOJIOT'O-39KOHOMUYECKHUE MOJEJIHN CUCTEMHOI'O
nPUPOAOIIOJIB30BAHUSA

Tumuenko U.E., UIrymuoBa E.M.

OI'BYH MTI'U, 2. Cesacmononw, Poccus
timchenko.syst.analysis@mhi-ras.ru

KuiroueBble ci10Ba: CUCTEMHBINA MOAXO0M, PECYPCHAsI EMKOCTh CPEJIbI,
aJalITUBHBIE MOJIENIH SKOJIOT0-3KOHOMUYECKHUX CHCTEM, YIIPaBIECHHE.

B cooTBeTCTBUM € OCHOBHBIMH KOHUEMIHUSMH 3KOJIOTUYECKOH
SKOHOMMKH AJISl peIieHHs MpoOIeMbl MOTPEOIEeHUsI U BOCIIPOU3BOI-
CTBa BO300HOBIIIEMBIX MPHUPOJHBIX PECYPCOB HEOOXOIUM CHCTEM-
HBIH monxoa. OCHOBaHHOE Ha ATOM MOJXOJIE «CHCTEMHOE» MpPUpPO-
JOTIOJIb30BaHIE O3HAYaeT HAXOXKICHHUE M MOJACPKaHUE PallOHAIIb-
HOTO OayilaHca MoTpeOIeHUsI U BOCTIPOU3BOJICTBA MIPUPOIHBIX PECyp-
COB Ha OCHOBE UH(OPMAIIMOHHBIX TEXHOJOTHH TUarHo3a u MporHo3a
CIICHAPUEB COLMANBHBIX HKOJOr0-3KOHOMHUYECKHX MporeccoB. Ha
MPAaKTUKE B CJIOXHBIX CUCTEMaX «IPOU3BOACTBO — MPUPOIHAS cpena
— 00IIecTBO» paIrMoOHANBHEIN 6amaHc TOTPEOICHUS U BOCIIPOU3BOI-
CTBa MPHUPOAHBIX PECYPCOB O3HAYAET HEIMPEPHIBHOE CIICKEHHE 3a
JUHAMHUKON HCIOIb30BAaHHSI PECYPCHOM €MKOCTH MPUPOJHOMN 3KOCH-
CTeMBl W TIPUHATHE YTPABICHUYECKUX PEIICHWH MO OrpaHUYCHHUIO
MoTpeOJICHHsI e PeCypCcoOB, KOT/Ia 3Ta EMKOCTh COKPAIIAeTCsl 10 KPH-
THYECKUX AJSl dKocucTeMbl 3HadeHui. [losTomMy ams moctpoeHHs
MH(OPMAITMOHHOW TEXHOJIOTUU YIIPABICHUS TMPUPOAOIOIB30BaHIEM
HEOOXO0IUMa, TPEXkK/Ie BCEro, MHTErPANbHAS MOJIENb PECYPCHOTO I0-
TEHLMala NPUPOJHOMN CpENbI.

B noxiaze mpemyioskeH OJMH M3 BO3MOKHBIX BapHAHTOB MOI00-
HOH Mozenu. PecypcHbIl NOTeHIMA IPUPOAHON Cpebl 0 JAHHOMY
BUJY pecypca XapaKTepu3yeTcsl IByMs CBSI3aHHBIMH MEXKAY COOOi
¢$yHKUMAIMH: QYHKIHEH pecypcHON eMKOCTH U pyHKIMel aeduura
BOCCTaHOBJIEHHBIX pecypcoB. DyHKINS pecypcHON €MKOCTH Ofpe-
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JieJIeHa KaK OTHOIIEHWE MHTErPalIbHOTO 00beMa BOCCTAaHOBJIEHHBIX
32 HEKOTOPBIH MPOMEKYTOK BPEMEHH PECYpPCOB K 00bEeMy MOTpeO-
JICHHBIX PECYPCOB 3a 3TO ke Bpems. DyHKIus aeduirra BOCCTaHOB-
JICHHBIX PECypCOB MpEICTaBlieHa PAa3HOCTHIO HWHTETPAIBHBIX 00Be-
MOB MOTPEOJICHHBIX 1 BOCCTAHOBJICHHBIX PECYPCOB.

g KOHTpONsT Hall TUHAMHMKOW PECYPCHON €MKOCTH NMPHPOIHOU
cpensl HHGOPMAIOHHAS TEXHOJIOTHS YIPaBIeHHUS MPUPOIONOIB30-
BaHHEM [OJDKHA WMETh B CBOEM COCTaBE€ AMHAMHUYECKYIO MOJIENb
9KOJIOTO-3KOHOMHUYECKOW CHCTEMBI, KOTOpas COACPKUT YpaBHEHHS
MIPOIIECCOB MTPOMU3BOCTBA, MTPOIECCOB COCTOSHISI PUPOITHOM CPEIbI,
a TaKk)Ke areHThbl, KOHTPOJIHUPYIOIIKE MOTpedIeHNe PECYPCOB MO KPH-
TEpUSM SKOHOMHUYECKOH 3 (PeKTUBHOCTH MPOM3BOACTBA M COXpaHe-
HUS TPUPOIHON cpefpbl. [lepCcreKTUBHBIM KIaccoM TUHAMHYECKUX
MoOJieJIe yIpaBIeHHs MPHUPOJOTIOIH30BAHUEM SIBIISIOTCS aalTHB-
HbIE MOJIETH 3KOJOr0-3KOHOMHUYECKHUX CHCTEM, MOCTPOEHHbIE METO-
JIOM aJIalITUBHOTO OaJlaHCa BIUSHUH.

PaccmarpuBaroTCsi OCHOBHBIE CBOMCTBA aJalTHUBHBIX MOJEIEH,
nMeronre cOaJaHCHpPOBaHHBIE OOpAaTHBIE CBSI3M MEXAY IEPEMEHHBI-
MU U CKOPOCTSIMU MX M3MEHEeHus. Brinensercs kimacc Mopenei, mo-
CTPOCHHBIX Ha YPaBHEHHSX JIOTUCTHYECKOTO THIIA, Y KOTOPBIX OTPH-
LaTenbHble 0OpaTHbIE CBSI3U, CTAOWIM3HPYIONINE PEIICHUs, HMEIOT
BTOPOH MOPSIOK MEPEMEHHBIX B KaXKJOM W3 YPaBHEHUN MOJEIU.
[IpenmyriecTBa 3TOrO Kjacca MOJENEW 3aKIIOYaloTCs B OBICTpOW
CXOAMMOCTH M YCTOHYMBOCTH AQJTOPUTMOB YHCIEHHOTO pEIIeHHUs
ypaBHEHUH, YTO MO3BOJISIET BKIIIOYATh B MpaBble YacTH ypaBHEHHH
JIOTMYECKUE OIepaTopbl (areHThl YIpPaBJICHHS), PUHUMAOIINE JIO-
KaJIbHBIE YTIPaBIEHYECKUE PEIICHUSI.

[IpuBeneHsl mpuUMeEpHI YIIPAaBIECHUS CHEHAPUSAMH PALMOHAIBEHOTO
MIPUPOJIOTIONB30BAHNS HAa OCHOBE AJANTUBHBIX MOJIENEH 3KOJIOro-
SKOHOMHYECKHX cHcTeM «Oeper — mope». OOCYKIaroTCsl METOIIbI
ompeneneHus K03(pPUIMEeHTOB Moeeld U CIIOCOOBI ACCHMIUIAINN B
HHUX JaHHBIX HaOmrogeHuil. [Ioka3aHO, YTO HCIOJIL30BAaHHUE areHTOB
YOpaBJICHHUS AT BO3MOXHOCTh YCTAHABINUBATH TAKUE PEKUMBI I10-
TpeOJIeHUsT pecypcoB, KOTOpPhIE 00ECIIeYMBAIOT BHICOKYIO pEHTa-
0eIpHOCT MPOU3BOICTBA SKOHOMHYECKOM MOJICUCTEMBI «Oeper» nmpu
OJTHOBPEMEHHOM OTPaHMYEHHH YPOBHS 3arpsA3HEHUs MOPCKOM Cpesbl
U COXpaHEHHH HHIEKca ee OmopaszHooOpasus. McciemoBaHbl Tpe-
MMYIIECTBA MEePEeBOa MPOU3BOJACTBA HA HKOJIOTUIECKH YUCTHIE TEX-
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HOJIOTHH ITyTEM HWHBECTHIIMN YacCTH MPUOBLIN B MPUPOIOOXPAHHBIC
JIEUCTBUSL.

MATEMATHYECKOE MOJIEJIMPOBAHUE JIUHAMUKHU
3KOCUCTEMBbI AKBAKYJIbTYPbl MUJIUI B EE
B3AUMOJEUCTBUHU C TPUPOJHOU CPEJIOU

Baceuknna E.®.

OI'BYH MTI'U, 2. Cesacmononw, Poccus
vasechkina.elena@gmail.com

KiroueBbie ¢ji0Ba: MOJETh DHEPTETHUESCKOr0 OanaHca, MHIAUBHUIY-
YM-OpHEHTUPOBAHHOE MOAEIUPOBAHUE, IIPUEMHAsA EMKOCTb, KYJIbTH-
BUPOBaHUE ABYCTBOPYATHIX MOJUIIOCKOB

B psane paboT moka3aHo, YTO MHTEHCHUBHOE BbIpAIlMBaHHE MOJI-
JIOCKOB Ha OOJNBIIMX aKBAaTOPHSX MPUBOAWUT K CABUTaM XHMHKO-
OHMOJIOTMYECKOTO COCTOSHUS KaK MeJIarmdecKuX, TaKk M OEHTOCHBIX
skocucTeM. Takue 3¢ (HeKTs BOZMOKHO OTCIIEKUBAThH MYyTEM IIPOBeE-
JI€HUSl KOMIUIEKCHOIO MOHMTOPHHIA AKBAaTOPHUM, HCIOIb3YIOLIUXCS
0] aKBaKyJIbTYpy. JlaHHBIE, KOTOPBIE MOKHO IOJIyYUTh B Pe3yJIbTa-
TE BBIMOJIHEHHUS TMOAOOHBIX MPOrpamMM, KpaitHe BaXKHBI AJISl TIOHUMa-
HUSl OMOXMMHMYECKHUX MPOLIECCOB B SKOCUCTEME W YNpaBieHUs 00b-
extoM. OHAKO, TAKOW MOHUTOPHUHT JOJDKEH OBITH JOCTATOYHO JJIH-
TEJILHBIM M OXBATHIBATh OOJBLIYIO TUIONIA b, YTO OOYCIOBIUBAET €T0
BBICOKYIO CTOMMOCTh. B KadecTBe albTEpHATHBBI AJIS PEILICHUS 3a-
Jlad TJIAHWPOBAHUS W OIEPATHBHOTO YIIPABIICHUS OOBEKTAMH MapH-
KyJbTYPHI B TIOCTIEIHEE JECATHIIETHE MPEII0KEHbI KOMIBIOTEPHBIE
UMHUTAHOHHBIE MOJETH MOPCKUX (hepM, C IIOMOIIBIO KOTOPBIX MOXK-
HO OLEHUBATh MPUEMHYI) €MKOCTh aKBAaTOPUU U MPOTHO3UPOBATH
Oynyuiie W3MEHEHHUs B 9KOCHCTEME, YTO TO3BOJHUT BOBPEMS HHBE-
JMPOBaTh BPEAHBIC MOCIEACTBUSA. DTH Pa3pabOTKH MOKHO yCIOBHO
pa3enuTh Ha JIOKaNbHBbIE (OrpaHMYCHHBIC aKkBaTopuedl Qepmbl) U
MPOCTPAHCTBEHHbIE MOJEIHU, IPUYEM B IMOCIECIHEM KJIACCE MOYKHO
BBIJICJIUTH OOKCOBBIE MOJIENI ¥ MOJIEITH BHICOKOTO Pa3peIleHHS.

HNMuTanoHHble MOJENTH aKBaKyJIbTYphl BCerja TPeOYIOT TOTO
WM WHOTO ONHCaHUs THAPOJUHAMHYECKOW MUPKYISAIUU B 00JaCTH
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pPacToyOXKeHHs MOPCKOTO Xo3saicTBa. lIpocTpaHCTBEHHBIE MOAEIH
00nanaT OONBIIMM TMOTEHIMATIOM, MOCKOJBKY MO3BOJISIOT HCCIIe-
JOBaTh U3MEHEHHSI OMOXMMHYECKOTO COCTOSIHHS HMPUPOAHON 3KOCH-
CTeMBbl Ha 3HAYWTENIbHOM YJAJI€HHH OT COOCTBEHHO OOBEKTa MapH-
KyJbTypbl. Mozenu ¢ rujpoAMHAMUYECKON 4acTbK) BBICOKOIO Pas-
pemieHnss Hanbojee NPEATNOYTHTENbHB IS eJeld MpOoCTPaHCTBEH-
HOTO IJIAHWPOBAHMA, OAHAKO TPEOYIOT AETAIBHOIO 3aJaHHs BHEII-
HUX U TPAHUYHBIX YCIIOBHM, YTO HE BCErJla BO3MOXKHO M3-32 OTCYT-
CTBHS a/ICKBaTHBIX JaHHBIX HAOIIOICHUH.

I'maponuHaMuyeckue 4acTH MoAeded MOTyT OBITh IOBYX- HIIH
TPEXMEPHBIMHU, CTHIKOBKAa OMOXMMHUYECKOTO ¥ THIPOJINHAMUYIECKOTO
OJIOKOB MOXeT ObITh OHJIANH uin oduiaiid. [Ipu oduaitH cocThIKOBKE
THAPOAMHAMUYECKAs 4acTh MOJENM MPOCYUTHIBAETCS MEPBOH, U B
THIPOXUMHYECKHH OJIOK IOCTynaeT HHPOPMAIHs O CKOPOCTSIX Teue-
HUH, TeMIlepaType U COJIEHOCTH KaK O BHEUIHHMX MepeMeHHbIX. [Ipu
pa3nIu4YMu BPEMEHHBIX IIAroB OCYIIECTBISICTCS OCpPEOHEHHE Iepe-
MEHHBIX B IIpeliesiaX Ilara o BPEMEHHM, 3aJaHHOTO B OMOXHUMHYE-
ckoM Oioke. Ilpu oHMaifH COCTHIKOBKE 00€ CyOMOAETN UMEIOT OJUH
U TOT € BpEeMEHHOW IIar u paboTaroT OJHOBPEMEHHO. bokcoBbie
MOJIEIN IMEIOT CYIIECTBEHHO OoJiee Tpy0oe MpOCTPaHCTBEHHOE Pa3-
pEellieHHE ¥ OMHMCHIBAIOT IIUPKYJIISIINIO B BUJIE OCPEAHEHHBIX TOTOKOB.
Br16op TOro miam MHOTO BapHaHTa MOZETH ONpEAeNseTcsi KOHKPET-
HBIMH 3aJadyaMH HCCJICIOBaHUs, IUIAHUPOBAHHUA WM YIPaBICHUS
00BEKTaMHI MapUKYJIBTYPBHI.

B nacrosimeii pabote mpeacraBieHa MPOCTPAHCTBEHHAS! OOBEKT-
HO-OPHEHTHPOBAaHHAsT MOJEJIb HKOCHUCTEMBI MEJIardaly, BKIIOYAo-
med B cebs HCKYyCCTBEHHYIO IOACHCTEMY AaKBaKyJIbTypbl MUAHH.
Mopenb conepxut uaTEepderic ms odhaaiiH COCTHIKOBKU C THIPOIH-
HaMUYECKOH MOJIENbI0 BBICOKOIO paspemieHus. MaremaTudeckas
MOJIENIb POCTa KYJNbTUBHPYEMBIX BHUAOB Oazupyercss Ha ONHCAHUH
SHEPreTHYEeCKoro OajaHca OTAENBHBIX OCO0EH ¥ BO3HHKAIOIINX
BCJIEJICTBHE HMX XHU3HEJCSTENbHOCTH MOTOKOB 3HEPTHMH M BEIISCTBA
MEXIy IUIaHTauuMed U Okpyxarouleil cpenoit. WuauBugyym-
OPHEHTHPOBAHHBIN MOAXOJ ITO3BOJSIET B SIBHOM BHJIE BOCIIPOU3BO-
IUTh B MOJICIH HaONIOJacMyl0 HHAMBUAYAIGHYIO W3MEHYHBOCTD
MuAA. Pe3ynbraTel MMHTAIMOHHBIX DKCIIEPHMEHTOB CBHUIETEIIb-
CTBYIOT O 3HAQUMMOCTH TaKOI'O y4yeTa JUIsl OLEHKH AWHAMHMKH HHTeE-
IPANBHBIX MTPOAYKIMOHHBIX XapaKTEPUCTHK MOPCKOU (hepMBbl.
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MMPUMEHEHUE AJIANITUBHBIX MOJIEJIEN JIJIS
BOCCTAHOBJIEHUS ITOJIEI DKOCUCTEMBI
BEPXHET'O CJI101 MOPJ 110 CITYTHUKOBBIM
HABJIOAEHUAM

Jlazapuyk WU.II., UrymuoBa E.M., Tumuenko U.E.

OI'BYH MT'U, 2. Cesacmononw, Poccus
lazarchuk.syst.analysis@mhi-ras.ru

KuloueBble cjioBa: aganTuBHAS MOJIENb, MOPCKas SKOCHCTEMA, KO-
3¢ HUIUEHTHI BIUSHUHN, aCCUMIIIALNS HAaOMIOACHNH, KapThI MOJIEH.

PacTymuii 00beM CIYTHHKOBBIX HAaONIOACHUH XapaKTEPUCTHK
BEPXHETO CIJIOS MOPS TTO3BOJISIET CISANTH 3a THHAMHKOM ITOJICH SKO-
CHUCTEMBI BEPXHETO CJIOS MOpS. DTOH MENH CIIyX,aT TUHAMUYCCKHE
MOJIENIA HKOCUCTEM, IMMO3BOJISIONINE ACCUMUINPOBATH CITyTHHUKOBYIO
rH(pOPMAIUIO 0 TeMIepaType Mopsi, KOHIIEHTpaluu Xjaopoduia a,
BO3BHIIIEHWH YPOBHS U JIPYTHX XapaKTePUCTHKAX MOPCKOH MOBEPX-
HOCTH. Pa3paboTaHbl METOIBI aCCUMIUISIIINE HAOIOICHUNA B YHCIICH-
HBIX MOJEJSX JMHAMUKUA OKEaHa, TOTIOJIHEHHBIX YpaBHEHUSAMU W ]-
(hy3un XUMUKO-OMOIIOTHYECKUX TIEPEMEHHBIX dKocucTeM. Hapsimy c
MMOAOOHBIMHA MOJISJISIME KJIacCa «PEaKIThs — aJBEeKIUsI — MU y3us»
MIPEACTABIISIET UHTEPEC UCIIOJIH30BAHUE CITyTHUKOBBIX JAHHBIX OJIHO-
BPEMEHHO C paCYeTHBIMU JAHHBIMHU O JTUHAMUKE MOPCKOM cpesbl I
ACCUMUJISIIUU WX B OJHOMEPHBIX (IT0 BPEMEHH) aJalTHBHBIX MOJC-
TISIX 9KOCUCTEM BEpXHEro cyiosi Mopsi. [loTeHIManbHBIA BRIMTPHIII OT
TaKoOro MOJAX0/ia 3aKJII0YaeTCs B OTHOCUTENBHON MPOCTOTE adanTHUB-
HBIX MOJIEJIEN DKOCUCTEM, 00JIaJafOIMX CBOMCTBOM aBTOMAaTHYECKOM
MTOACTPONKN OMOXUMHUYECKUX MMEPEMEHHBIX K CITyTHUKOBBIM HAOJIO-
JIEHHUSIM U K PAacUETHBIM JIaHHBIM O MepeHoce u TU(y3ur MOIEITH-
PYEMBIX CyOCTaHITHIA.

B nokmane o6cyxkmaroTcs BOZMOKHOCTH ITOTO TIOXO/a Ha MPH-
Mepe MOCTPOSHUS KapT, OTPAKAIOIINX TUHAMUKY TOJIeH KOHIIEHTpa-
uui GUTO U 300TUIAHKTOHA, OMOTEHHBIX DJIEMEHTOB, ACTPUTA U JPY-
TUX XHUMHKO-OMOJIOTHYCCKUX XapPAaKTEPUCTHUK BEPXHETO CIIOS IS
paiiona 3amagHoil uyacth UYepHoro Mopsi. OCHOBHBIM CBOWCTBOM
AJaTITUBHBIX MOJIENIEH 3KOCHUCTEM SIBIIIETCS aBTOMATHYECKOE COXpa-
HEHHE MaTepHABHBIX 0ajJaHCOB BEIIECTB, YIACTBYIOIINX B PEAKITH-
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X TpeoOpa3oBaHUs PECYpPCOB IKOCHCTEMBI B €€ MPOAYKTHL. B aTmx
MOJIENSAX KO3 QUIIUEHTHI BIUSHUHI MOKAa3bIBAIOT, KAKHUE TPUPAILECHHS
(MONOXUTENbHBIE WM OTPHULATEIBHBIE) MPOAYKTOB PEAKLMH, CIIO-
COOHBI 00ecnednTh KOHKPETHbIE BHIbI HMMEIOIIUXCA PECYpPCOB B
MOpckoi cpene. OIHAKO TMONYYHUTh SKCICPUMEHTAIBHO IMOJI0OHBIC
OLIEHKH 3aTpyAHuTenbHO. [losToMy mis onpenenenus ko3 puureH-
TOB BIMSHUI HCIOJB3YIOTCS apXUBHBIE NAaHHbIE 00 M3MEHYMBOCTH
OMOXMMHUYECKUX MPOIIECCOB B KOHKPETHOM paifoHE MOPSL.

B noknane Ha ocHOBe aHaM3a JUTEPATYPHBIX HCTOYHUKOB OIpe-
JEJIEHBl CPEeJHHNE 3HAYCHHs KOHIEHTpAlMH MOJECIHMPYEMBIX IOJEH
3KOCHCTEMBI 3anmagHo yactu YepHoro Mops. IIo HUM MOCTPOEHBI
HOPMHPOBaHHBIE OLIEHKH KOX(QQHIMEHTOB BIMSAHWUN W BBITIOJHEHA
ACCHUMWISILIUS CITyTHUKOBBIX JaHHBIX O KOHLEHTpAalUU XJIOpopHiLIa
a ¥ aHHBIX O JUHAMHKE MPOLECCOB B BEPXHEM CIIOE€ MOPsI, PacCUH-
TaHHBIX 10 TUApPOAHHAMUYEcKoi Moaenu. IlocTpoeHs! U npoaHaIu-
3UpOBaHbl KapThl MOJEIHPYEMbIX Iosiel skocucTeMsl. [lokazaHo,
YTO ACCHUMWJIHPYEMBIE B aJalITUBHOM MOJAEIN SKOCHCTEMBI JaHHBIE
MIPUBOJAT K COTIIACOBAHHBIM OTKJIOHEHHSIM CIICHApHEB OMOXMMHYe-
CKHX NEPEeMEHHBIX OT MX CTAllMOHAPHBIX 3HAYEHUH, MpUYeM ajam-
THUBHAs MOJENb 00JalaeT BBICOKOM UyBCTBUTEIBHOCTBIO K aCCHMHU-
JUPYEMBIM JaHHBIM.

AJAIITUBHOE MOJEJIUPOBAHUE HUTPUPUKALIUU B
CEBACTOIIOJIbCKOM BYXTE

Ceuuies C.B.

OI'FYH MI'U, 2. Cesacmononw, Poccus
sergsvishchev09@gmail.com

KioueBble cioBa: agantuBHbIe MoJienn, CeBacTomonbckas OyxrTa,
HUTpHUPHUKALIUS.

KpyroBopoT OHOreHHBIX 3JIEMEHTOB MPEICTABISIET COOOW OIUH
13 KJIFOUEBBIX MEXaHU3MOB (DOPMHUPOBAHUS YCTOMUMBON 3KOCHCTE-
Mbl. OTCroia cienyer KpaiHsas aKTyaJlbHOCTh JOCTOBEPHOIO OITH-
MaJbHOTO ONMHCAHUS MPOIECCOB B IKOCHCTEMAX, B TOM YHCIE, TPO-
LIECCOB KPYTrOBOPOTa a30Ta, KaK OJHOIO M3 OCHOBHBIX OMOI€HHBIX
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JJIEMEHTOB, OTPEAEIAIONNX KadeCTBO BOABI M MPOAYKTHBHOCTH
BOJHBIX OOBEKTOB.

OpHako MHOT00Opasre MpoLeccoB KPYroBOpoTa NPUBOAMT K CO-
3[aHUIO CIIO)KHBIX MHOTOKOMITOHEHTHBIX MMHUTAIIMOHHBIX MOZEJEH,
KOTOpBIE€ OKa3bIBAIOTCSA HEIOCTOBEPHBIMH H3-32 HEOTPENEICHHOCTH
BXOZSIIIMX B MOZAETH HapamMeTpOB W BO3MOXXHOCTHU IMOJYyYCHHUS Kaue-
CTBEHHO Pa3MYHBIX IPOTHO30B MPHU NMPAKTUYECKH OJHUX U TEX JKe
HavYaJbHBIX 3HAUEHUSIX PACCMaTPUBAEMbIX TAPaMETPOB.

BBIX0IOM MOKET CIY»KHTh UCHOJIb30BaHUE 0ojIee MPOCTHIX aaarl-
TUBHBIX MOJIENed MOPCKHUX DKOCHCTEM, B KOTOPBIX PEaKIMH MPe0o-
pa3oBaHMs OMOTEHHBIX AJIEMEHTOB, OPTAHUYECKOTO BEIIeCTBa U OHO-
TBI TIPEACTaBICHBl KOI(D(PUIIMEHTAMHU BIUSHHUH, ONpPeJesieMbIMH 110
JaHHBIM HATYpHBIX HaOmroxeHwid. [Ipu 3ToM cloxHas cucteMma ma-
paMeTpOB, OMMCHIBAIOMIAS TPUINHHO-CIIEICTBEHHBIE 3aBUCHMOCTH
MEXy XUMHUKO-OHMOJOTMUECKAMHU TPOIIECCAMHU, MOXKET OBITh 3ame-
HeHa Oonee MpOCTON cucTeMOi K03((UIIEeHTOB BIMAHUI aganTHB-
HOM MOJEIHN YKOCHUCTEMBI.

OCHOBHO# TTPOOIEMOl PAKTHIESCKOTO IPUMEHEHHSI aallTHBHBIX
MoOJIeNieil MOPCKMX DKOCHCTEM SIBIISIETCS OnpeesieHrne Ko uimeH-
TOB BIHMSHAW MEXIy OTICNbHBIMHA IIapaMeTpaMH 110 JaHHBIM
HaOmoeHnii. B 1aHHOM HccnenoBaHUM MPUMEHEH CIOCO0 OIEHKH
K03 PUIIMEHTOB BIMSHUI, OCHOBaHHBIN Ha THIIOTE3€ O COXPaHCHUH
BEeIMYMH KOA(D(DUIIMEHTOB BIMSAHUN TPU CTPEMIICHHUH SKOCHUCTEMBI K
CTaIlHOHAPHOMY COCTOSIHHIO.

broreoxnmuieckne IUKIB MPUOPEKHBIX SKOCHCTEM B IEPBYIO
oyepenb HCIBITHIBAIOT BO3PACTAIONIYI0 AHTPONOTCHHYIO Harpysky,
O0COOEHHO OT 3HAYUTEIHHOTO KOJIMYECTBA OPTaHUYECKOTO BEIIECTBa
1 OMOTEHHBIX 3JIEMEHTOB, MOCTYIAIONINX C MaTepUKa BMECTE C ped-
HBIM U JJUBHEBBIM CTOKaMH.

CeBactononbckasi OyxTa, BbIOpaHHash OOBEKTOM HCCIIECIOBAaHUS,
ABIISIETCS SIPKUM TPHUMEPOM MPHOPEKHON IOTy3aMKHYTOH aKBaToO-
PHUH 3CTyapHOTO THUIA, TOIBEP>KEHHOM ITOCTOSHHO yCHUIINBAIOIIEMYCS
AHTPOIIOT€HHOMY BO3CHCTBUIO Ha TPOTSDKEHUHM JIBYX ITOCIETHHUX
BEKOB (BOSHHBI W TOPTOBBIA TOPT, CYIOCTPOEHHUE, CYIOPEMOHT,
CYJIOXOJICTBO U PEKpEaIIOHHBIC TIeIN).

IIpenmeToM MccnenOBaHUM BBICTYNAET ABYXCTaAUMHBINA ITpoOLIECC
OKMCIIEHHSI MMKPOOPTaHM3MaMH MOHOB aMMoHMs NH4" 10 HuTpuT-
noHoB NO, u gainee mo HUTpaT-uoHOB NO3', HTparOMIHA BaXHYIO
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pOIIb B KPYrOBOPOTE a30Ta IMPHPOIHBIX BOJOEMOB M HMMEHYEMBIi
CHUTPUPHUKALIUS.

B kauecTBe BXOIHBIX NAaHHBIX HCIOIB30BAJINCH PE3YJIbTAThl CH-
CTEeMAaTUYECKNX HATYPHBIX M3MEPEHWH KOHIEHTpPAIlMN HEOpraHude-
CKUX pacTBOpPeHHBIX (hopM azora B CeBacTOMOILCKON OyXTe, IPOBO-
muBmuxcs ¢ Mast 1998 no centsiOpp 2016 rr. cotpynHukamu Mop-
CKOTO THAPO(PHU3UIECKOTO HHCTUTYTA.

B xome mepBuuHON 00paOOTKH MAaHHBIX OBLTA MCKITFOUCHBI JKC-
TpeMaJbHblE 3HAYEeHUS U NPOBEJeHa allpOKCHUMAalUs BHYTPHUIO0-
BOTO XO/1a pacCMaTpUBAEeMbIX MAapaMETPOB: COACPIKAaHHMs HUTPATOB,
HUTPUTOB ¥ NOHOB aMMOHHUSI, a TAKXKe TEMIIEPaTypPhl BOJ.

IIpoBen€HHBIN P YUCICHHBIX 3KCIEPUMEHTOB IIOKA3aJI COCTOS-
TeNbHOCTH BeIOpaHHOH Mogenu (CKO = + 0.35 nnum 20.8 %) B cpas-
HEHWU C aNlpOKCHUMAaLMed HAaTypHBIX AAaHHBIX PACCUUTHIBAEMOIO
napametpa (CKO =+ 0.29 wmu 17.3 %). CpenHeronoBsie 3HAaUCHUS
KOHIIEHTPALlM1 HEOPraHUYEeCKUX (opM a30Ta B IOBEPXHOCTHOM CIIOE
BOJ[ 3aITafHON M MEHTPATHHOW JacTell OYXTHI MPUHUMAIHNCH PAaBHEI-
mu 34.16 (autpatsi), 1.68 (autputhl) u 5.46 MrN/M® (amMMoHMif).
MaxkcumanbHble HEIKCTpEeMaIbHbIE KOHIIEHTPALUH, COOTBETCTBEHHO
—102.2,4.75 1 16.3 MmrN/m’.

K MPOEKTY KOMIIJIEKCHOM NPOT'PAMMBI
HCCJIEJJOBAHHUI AHOMAJIbHOI'O I'A30BBIJIEJEHUASA
HA JHE YEPHOI'O MOP1

ITaceiakoB A.A., OBakumsaH B.B.

@I'AOY BO K@Y, 2. Cumghepononw, Poccus
ovakimyan.vlada@yandex.ru

KiioueBble cj10Ba: aHOMAaJbLHOE Ta30BbIACIICHUC, ‘-IepHoe MOp€, ME-
TOOHUKaA HCCHGHOB&HHﬁ, KaTaJIor ra3oBbIX (baKeJ'IOB.

K Hacrosiiemy BpeMEHHM HAKOIUJIEH 3HAUYNUTENbHBIN (haKTHUECKUH
MaTepuai o Maciutabax gerazanuuy YepHOro Mops, IpUypOYEHHOH K
B3aMMOCBSI3aHHBIM IPOSBICHUSM aHOMAJIBHOIO Ta30BBLAEICHMUS,
IpsA3EBOro ByJKaHU3Ma U ra3oruaparos (puc.l).
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Puc. 1 — [IposiBneHus MacirabHOU Aera3aiuy Ha JHe YepHOro Mops

B mpenenax KOHTUHEHTAJBLHOTO CKJIOHA M IITyOOKOBOAHOTO JIOXKA
UepHOMOpPCKOH BIAIWHBI CYIIECTBYIOT HEOOXOIUMBIE YCIOBHUS IS
AKKyMYJISILIMU TIPUPOTHBIX YTIIEBOAOPOAOB B TBEPAOM (Ta3oruiapa-
TBI) U CBOOOTHOM (Ta3000pa3HOM) COCTOSIHHH: JOCTATOYHO HH3KHE
TEeMIIepaTypsl BOJ, HEOOXOAMMBIE JaBlICHUS, YePEIOBaHUE B pazpese
MOPUCTBIX U TIIMHUCTBIX OTJIO)KGHI/Iﬁ, peruoHaibHasAd Ta30HOCHOCTH
akBaTopuu. B akBaropun UepHOro MOpsi BEIPHCOBBIBAETCS CBOEOO-
pasHas 3aKOHOMEpHasi 30HaJBHOCTH: LEHTPalbHAsl TTyOOKOBOAHAsS
4acTh MOPS CONEPKUT Ta30THIPATHI, (DaKkelsl ra3a U TPsA3eBbIe BYJI-
KaHBI JJOKAJIM30BAHBI IO TIeprUdepuu MOpsI.

HecMmoTpss Ha AnuTENbHYI0 U MHOTOIUIAHOBYIO MCTOPHIO HCCIE-
nmoBaHUH YepHOMOPCKOTO perHoHa, pa3padoTKa KOMIUIEKCHOW METO-
JUKU U TEXHOJOTMU T'COXUMHUYECKHUX ITOMCKOB YIJICBOAOPOJOB Ha
aKBaToOpuu YepHOTo Mopsi, a TaK)Ke COCTAaBIEHHE CBOAHOTO KaTauora
ra3oBelx (akenoB UepHoMopckoro OacceiiHa paHee HE BBINOJHS-
JIUCB.

OcHoBHasg 1eldb Pa0dOT — BBIOJHEHHE MOUCKOBO-OIIEHOYHBIX
KOMIUIEKCHBIX I'€0JIOT0-T€0XHMUYECKHX HCCIEIOBAHUN MPOSBICHUN
AHOMAJHPHOTO Ta30BBIIENCHUS B Mpefenax menbha YepHoro Mops;
COCTaBJICHHE KaTaJora ra30BhIX (haKkeJoB.

JlJis BBITOJNIHEHUS 3a/IaHHOM 1IeNIM paboT OyIyT PEIICHBI CIeIy-
FOLLIKE 3a/1a4u:

—TEOJIOTUYECKHE  HCCIEOBAHHUA:  CTPYKTYpHO-reoMopdoro-
THYECKHe, CTpaTurpaduieckue, TUTOI0r0-MHHEPATOT UIECKHUE;

— po600TOOP JOHHBIX OTIOKEHUH U MOPCKUX BOJ;

— IIOMCKH U OLICHKA MPOSIBICHUN aHOMaJIbHOIO ra30BbIACIICHNUS;
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— MCCIIEIOBAaHUE Ta30T€OXUMHUYECKOTO M THAPOTEOXHMHYECKOTO
COCTOSIHMSI MOPCKHX BOJ] M IOHHBIX OTJIOKEHHUH;

— U3y4eHue penbeda MOPCKOTO 1HA ¥ TeOMOP(OTIOTHIECKUX OCO-
OEHHOCTEM, CBA3aHHBIX C MPOSBICHUSIMH yTIEBOJOPO/IOB;

— HCCIeIoBaHKe JTaHAA(QTHO-TEOXUMUIECKUX YCIOBUH, BKITIO-
Yast JUTOTEHHYIO, BOJOPOIAHYIO H HEPTEra30ByI0 COCTABISIONINE;

— MOTIOJIHEHHE CYLIECTBYIOLIEH 0a3bl JaHHBIX.

[IpubopHoe obecriederne UCCIETOBAHUNA BKIIOYAET B ce0s1 KOM-
IUIEKC TUAPO(PUZNIECKOTO, THAPO- M Ta30T€0XUMUYECKOT0, Ie0I0ro-
JUTOJIOTMYECKOTO M MHHEPAJIOrMYECKOro 00OpYyIOBaHUs, a TaKXKe
MaTepraIbl KOCMHYECKUX ChEMOK.

st mpoBeZieHns] COOTBETCTBYIOIIMX paboT JOKHBI OBITH cop-
MHUPOBAHbI CIELUAIN3UPOBAHHBIE OTPSIBI TEOJOTUH, JTUTOJIOTHH H
TEOXUMHH, THAPOXUMHHU U Ia30I€O0XUMHH, THAPOPU3UKHA U THAPOIIO-
rud, penseda AHa, reoPU3NUIECKUX HCCIeJOBAaHMH U BOAOJIA3HBIX
HCCIIEIOBaHUH, C YCTAHOBICHHBIM COCTABOM M (DYHKLHUSAMH.

ITo oxonuanuu peiicoe HUC HayanbHUKM OTPSIOB MPECTaBIIs-
IOT OTYETHl C NPEABIAYLIINMH pe3yJbTaTaMi TPOBENEHHBIX paboT,
KpaTKO€ H3JI0’)KEHHE OCHOBHBIX MOJYYEHHBIX PE3yJbTaTOB U Tpe-
JI0KEHUI OTHOCHUTENIBHO IOCIIEAYIOIIEr0 COBEPIICHCTBOBAHUS METO-
MUKA ¥ TEXHOJIOTUU HCCIICOBAaHUHN. 3aKITIOYNTEIEHON OTYeT OyaeT
BBITIOJHEH T0CJIE 3aBepIleHus 1a00paTOPHBIX MCCIIEOBAHUHN U TOJ-
HOW KamepaJibHOH 00pabOTKK MOTy4eHHOH HH(POPMAaLIUH.

Io pesynpratam paboT OyIyT IpeACTaBIEHB! PE3yIbTAThl HCCIIE-
JIOBaHUU MPOSBIECHUH YTJIEBOJOPOAHBIX SMaHAIIHH, allpoOHpOBaHa
CKOPPEKTUPOBAaHA METOIMKA M TEXHOJIOTHSI KOMIUIEKCHBIX HCCIIEN0-
BaHWK. ByneT BBITONHEH MOHHBINA M ra30BO-BOMHEIN MPoO0OTOOD IO
CTaHIHAM KOMIUJIEKCHBIX HAOIIOAEHUI OTHOBPEMEHHO C MPOBEICHH-
€M BCEX BHJOB TE€OJIOTHUECKHX, THAPOPHU3MUECKUX, THAPOJIOTHYE-
CKHUX, TUIPOXHMHUYECKUX M Ta30Ir€0XUMHUYECKHUX HccieaoBanuii. Ko-
HEYHBIM PEe3yJIbTaTOM HCCIIEOBAHUN CTAaHET COCTaBJICHHE KaTajora
ra3oBeix (QaxenoB YepHOro Mopsi, coaepKamero HHGOPMaluio o
TOYHOW JOKaJM3alM¥ U MOLIHOCTH Ta30BBIIEICHUHN Ul KaKIOro
HCcCIea0BaHHOTO (pakena.
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INPOCTPAHCTBEHHASA U3MEHYUBOCTD
KOHUEHTPALIUU CYJIb®U/O0B B IOHHBIX
OTJIOKEHUAX YEPHOI'O MOPs1I

OpexoBa H.A.

OI'BYH MT'U, 2. Cesacmononw, Poccus
natalia.orekhova@mbhi.ras.ru

Kurouessble caoBa: Au-Hg MukpoanekTpol, nopoBble BoAbl, UepHoe
Mope

UepHoe Mope sBisieTcsl HanOoyiee M3YYEHHBIM TITyOOKOBOIHBIM
OacceifHOM ¢ aHa’pOOHBIMU ycnoBUsSMH. CTpaTUHUIUPOBAHHOCTH
MOpsi U HaJIM4YME CEPOBOJIOPOJHON 30HBI Hike 100 — 150 MerpoB
00yCIOBIIMBAIOT YHUKAJFHOCT OacceitHa UepHOro Mopsi M €ro 9KO-
CHCTEMBI. DTO MOpE CUMTAeTCs in-situ sabopaTopuei Ui U3yUdeHHs
OMOreOXMMHUYECKUX IPOLECCOB, OOIMINUX BOMPOCOB (OPMUPOBAHHUS
CTPYKTYPBI B a3pOOHBIX, CYyOKHUCIOPOJHBIX U aHAIPOOHBIX YCIIOBUSX,
BO3HUKHOBEHHS ¥ DBOJIONWU aHA3POOHBIX YCIOBHH B MHpOBOM
okeane. Hanbonpiuii nHTEpEC NPEACTAaBISAIOT JOHHBIE OTJIOKEHHS U
HX MOPOBBIE BOJBI, a TAKXKE COAEPKAHNE B HUX CYIb(HIOB.

JloHHBIC OTJIOKEHHUS OTOMPANHNCH B Pa3IMIHBIX paiioHax YepHOTO
Mops B niepuoz ¢ 2003 mo 2016 rr.

AHanu3 NOJy4YeHHBIX JaHHBIX IOKA3all, YTO JOHHBIE OTIOXKEHHS
UepHOro MOps OTIIMYAIOTCS TPOCTPAHCTBEHHBIM Pa3HOOOpa3HeM.
MakcuManbHble KOHLEHTPAauU cyiIbOUA0B HAOMOAA0TCS B TIIy0o-
KOBOJHOM YacTH Mops. Ha KOHTMHEHTalbHOM CKIIOHE OTMEYEHO
yBEJIUYEHHE KOHLEHTPALMK CYJIb(UAOB OT 3alaJHOW K BOCTOYHBIM
qacTsM Mopsi. B JIOHHBIX OTJIOXKEHHUSX 3amaJHOW YacTH KOHTHHEH-
TaJILHOTO CKJIOHAa KOHLEHTpauus cyib(punoB coctasnsuia ~50% ot
UX MAaKCHUMaJbHOTO COJAEpKaHMSA B NPUAOHHOM cjioe BoI. Makcu-
MaJIbHBIE KOHIIEHTPAlMU CYJIb(UIOB B CEBEPO-BOCTOUHOW YaCTH
UYepHOTo MODSI, BEPOSITHO, 00YCIOBJICHBI BIUSHHEM BOJ A30BCKOTO
MOpSI, SIBISIOLIMXCSI MCTOYHHMKOM CBEXEr0 OpPraHW4ecKOro Belle-
CTBa, YTO CIIOCOOCTBYET AKTHBHOMY IOTPEOIECHHIO KHCIOpOIa B
menbQOoBOK YacTH M MHTECHCU(UKAIMU IPOLECCOB Cylb(paTpenyk-
UMM Ha KOHTHHEHTAJBHOM CKJIOHE. B memoM, B aHa’dpoOHBIX OTIO-
XKEHUAX MaTEPUKOBOI'O CKJIOHA COJEPXKAaHUE CEPOBOJOPOAA OIpere-
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JIIeTCs IOTOKOM OPTaHMYECKOTO BEIIECTBA: YeM Jaliblie OT Oepero-
BBIX HCTOYHUKOB TEPPUIE€HHOI'O MaTepuaya, TeEM MEHbIIE cojepika-
HHUE CEpPOBOJOPO/Ia B JOHHBIX OTJIOKEHUAX. /|1 TOHHBIX OTIIOKEHUM
CEBEPO-3aMaHON YacTH CYHIECTBEHHBIMH SIBJISIFOTCSI TPOLIECCHI
cyabdarpenykuuu. B ceBepo-BOCTOUHON YacTH MOMHUMO IMPOIECCOB
Cyab(aTpeayKLUnH, TPOTEKAIOT MPOLECCHl ¢ YYacTHEM KeJe3a, IpH-
BOJSIINE B KOHEYHOM HTOre K 0Opa3oBaHHIO CYIb(QHUIOB XKeje3a
(MoHOCYNB(HIA jKene3a U MUPUTA).

B roxHOU YacTu HaOMIOJAIOTCS MUHHMAIbHBIC KOHIICHTPAIUH
CyAb(QHUIOB B JOHHBIX OTJIOXKEHHIX, YTO OOYCIIOBICHO BIIUSHHEM
MYTBEBBIX MOTOKOB, OOOTAIIEHHBIX OKCHIAMH MapraHIla W jKenesa,
KOTOpBIE CBSI3BIBAIOT CEPOBOAOPOA, CIOCOOCTBYSI CHM)KEHHIO KOH-
LEHTpaluH Cyl1b()UIO0B B MOPOBHIX BOJAX JOHHBIX oTI0XKeHUH. CyO-
KHUCJIOPOJHBIE YCIOBUS MPHUIOHHOIO CJIOSI BOA, a TAKXKE Pa3IMYHbIN
IIOTOK OPTaHWYECKOIro BEIIECTBA, CO3JAI0OT MPENNOCHUIKH I Hpo-
TeKaHMs MpoleccoB ¢ yyactueM pactBopeHHbIx Mn (II), Fe (1L, III) B
CyOKHCIIOPOTHOW YacTH U CYIh(GHUIOB B aHAPOOHOW YacTH KOHTH-
HEHTAJIbHOT'O CKJIOHA 3TOT0 paloHa.

[TosnydyeHHble JaHHBIE O MPOCTPAHCTBEHHOM paclpeieNeHU U
BEPTUKAIBHBIX NPO(UIAX CyIb(UAOB B IOPOBBIX BOAAX NOHHBIX
OTJIOKEHHUH YKa3bIBaIOT HA TO, YTO HAa TIOBEPXHOCTH JIOHHBIX OTJIO-
XKEeHUH (POPMHUPYIOTCS 3HAUNUTENBHBIE TPAIUSHTHI U TIOTOKU CYJIbQU-
JI0B, KOTOpBIE ONPEAEISIIOT Majloe BpeMsi OOHOBJIEHHUS U BBICOKYIO
CKOPOCTb BO3MOJKHBIX M3MEHEHHMH B paclpellelIeHHH CEpOBOJOPOAA
B IIPHUIOHHBIX BOJIaX aHA’pOOHOI 30HEI YepHOTO MOpSI.

PaboTa BeIlONTHEHA B paMKax MPOTrpaMMBbl TOCYAAPCTBEHHOTO 3a-
nanus o teme 0827-2014-0010 «KomruiekcHble MEXKIUCIUILTMHAD-
HBIE MCCTIEOBAHMS OKEaHOJIOTHYECKUX IMPOILECCOB, OMPEASIAIOMNX
(YHKIMOHUPOBAHKE U DBOJIOLHUIO SKOcUcTeM YepHOro u A30BCKOTO
MOpeH, Ha OCHOBE COBPEMEHHBIX METOIOB KOHTPOJIS COCTOSIHHSA
MOPCKOH cpefasl W TpuarexHosoruit» (mmepp «PyHIaMeHTaTbHAS
OKEaHOJIOTHSD»).
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MMHEPAJIBHBIE 1 TOIIVIMBHO-9HEPTETUYECKHE
PECYPCBI HEPHOI'O MOPS
(IIEPCHHEKTUBBI PA3BUTUS)

ITIacuinKOB A.A.

DI'A0Y BO K@Y, o. Cumepeponons, Poccus
anatoly.pasynkov@yandex.ua

KuaroueBbie ciioBa: pecypchl mmienb(da, KOHTHHEHTAIBHBIA CKIIOH,
ra3oBble (hakeybl, Ta30THAPATHI, aKBATOPHSA, POCCHIITHBIE MECTOPOXK-
JCHMYSL.

HccnenoBanne M HCMONIB30BaHHE pecypcoB YepHOMOPCKOTro
menb(ha paccMaTpuBaeTCs Kak HE0OXOJIMMOe YCIOBHE pPa3BUTHA
Hay4YHO-TEXHUYECKOTO M MPOU3BOACTBEHHOTO MOTeHIHana. Vtorom
MHOTOJIETHUX HCCIeloBaHUM gHa YepHOro Mops sBHUJIAach OLIEHKa
€ro MPOTHO3HBIX PECYPCOB MUHEPAILHOTO CHIPbs (Tabm. 1).

IlepBoodepenHoe BHHMaHWE yrenseTcs He(Tera3soHOCHOCTH
menbha. YTIeBOJOPOIHBIA MOTEHIHAN HE(TEra3oHOCHBIX M TIEp-
CIEKTUBHBIX OTJIOKEHUH Bcero IIpukpeiMckoro cexropa YepHoro
MoOps oreHuBaeTcsA B 1126 MITH. T YCIOBHOTO TOILTHBA (M3BJIEKaeMO-
r0).

[orennmanbHO HedTera3oHocHa Besi akBartopusi UepHOro Mops,
rZle IUPOKO Pa3BUTHI TPS3EBBIE BYJIKAHBI U ra3oBble (pakesbl, Bepo-
ATHO OOHapy>KEHHE MECTOPOXKICHUU 3anexeil razoruaparoB. Cym-
MapHBIE 3arachkl ra3a B ra3oruaparax riryookoBoaHOH yactu YepHo-
O MOpS OIIEHUBAIOTCA B 25 TPIH. M’

YCcTaHOBIIEHO, YTO MPOSBIEHUS MUTPAIIOHHBIX (TIyOMHHBIX) Ta-
30B CBSI3aHBI, TPEXK/IE€ BCETO, C HEOTEKTOHMYECKUMHU U COBPEMEHHBI-
MU TEKTOHHYECKHMHU 30HAMHU pa3pblBa IUIOTHOCTH JOHHBIX OCAKOB,
Y TPOSIBICHUSMH KPHUIITOIUATIMPU3MA, a Ta3bl OMOT€OXHMUYECKOTO
MIPOUCXOXKIEHUST (DOPMHUPYIOTCS B MOIIHBIX TOJINAX MaJIe0leIbTO-
BBIX U MAJICOPYCIIOBBIX HAKOTICHUH.

Jns menbda 1 KOHTHHEHTAJIBHOTO CKJIOHa YepHOro Mops Xapak-
TE€pHA UHTEHCUBHAs ra300TJa4ya U3 OCAJOYHBIX TOJL] U BEPXHUX Ya-
CTEl pa3pe3a MOPCKOro JHa. BhIsBIEHHBIE 10 HACTOSILErO0 BPEMEHU
ra3onposiBIICHUS — TOJIBKO HEOOJbIIast YacTh OTPOMHOTO YIJIEBOAO-
POAHOrO MOTEHIHANA pecypcoB HepHOMOPCKOM BIaIUHBI.
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Taomuma 1

[IporHo3Hble pecypcsl MUHEPAIBLHOTO CHIPBs Hienb(ha YepHOTo MOps

Hauwmeno- | ITonorpacas | IIporHosssie | IToAroToBIEHHOCTB K IIpumeuanue
BaHUE 3aracel MPOMBILIIEHHOMY (cdepa
CBIPBS OCBOCHHIO HCIIONB30BAHUSA)
VYrneso- | TomiuuBHO- CyMMapHbIii Heckonbko mecto- TpaauLMOHHbIH
JOpOABI | DHepreTude- JOOBIYHBIN pOXKaeHui pa3pada- JHEPrOHOCHUTENb.
CKUi pecype 1450,8 TBIBAETCS
MJIH. T yCIL.
TOILTHBA
T'azorua- | TonnmsHO- 25 Tpau. M* IlepBoouepenHoro Herpagummonssiit
pathbl JHepreTuye- HCCIIeI0BAHUSA 3aCITy- SHEPrOHOCUTEIb
CKUi skuBaet BrajguHa Co-
pPOKHHA
T'azoBble | TomauBHO- He onenensl IToaroToBIIEHO K HC- Herpaaummonnsrit
taxensl | sHEpreTHye- CJIE0BAHUIO P SHEPrOHOCHUTEIh
CKHMH Y4acTKOB
Tleckn Crpoii- Jo 100 mapa. | OneHounas ctaauss | beroHHble HamoaHUTENH,
HHIYCTpHS pa3BelKH MECTOPOXK- | Oa/uIacT s XK. . HOJIOT-
JICHUH Ha TITyOuHaxX 10| Ha, ChIPbe JUIs CTEKOJIb-
100 m HOU MPOMBILIIIEHHOCTH
Hcrounu- | ITureeBoe OO6wwii croxk | IloarorosieHo Kk uc- B nepsyto ouepenb
KM BOJIOCHA0Ke- 1 78 muH. CJIC/IOBAHUSAM P ylyqlieHHe
MIPECHOM Hue (ror M/ron HMCTOYHMKOB Ha Ily- | BomocHaOxenus r. CeBa-
BOJIbl HA | YKpauHbl U 6unax 10 40 m CTONOJIS
He Kpsim)
Pakymeu- | JKuBotHo- | Heorpanmuen- | Pacmpoctpanensi no | JKMBOTHOBOACTBO, NTH-
HUK BOJICTBO HBIE Bcel romany dac- LEBOJCTBO
ceiiHa
Keneso- | Menuuuna 5,6 MIIH.T ToarorosneH k uc- | CopOEHTHI B METULIMHE 1
Mapras- CJIeI0OBaHMIO | yua- | IPOMBILIIEHHOCTH, B TOM
LieBbIE crok (Kanamurckoe YuCyie MOTJIONIAI0IHe
KOHKpe- T0J1e KOHKPEIHiA) PagHOHYKIIHIBI
MU
Canporne- | Cenbckoe 3,2x10'"' m* | TloBcemecTHo pacnpo- | Veemmuusarotr 10 30%
JIEBBIE XO3SIHCTBO, CTpaHEHHI B JOXKe 6romaccy MIIeHUIIBI,
uibl (ca- | MexuWIuHa, YepHOMOPCKOIf BIa- | pacKHCISAIOT IOYBY, CTU-
npornens) | dapmakoo- JIMHBI Ha TITyOWHAX OT | MyJIHpPYIOT POCT PacTeHHI
rus,' CTpou- 500 o0 2000 M, oJ- | OrOPOJHBIX U 3JIAKOBBIX
TenbHas TOTOBJEH K HCCIIENO0- | KYNIbTYp, HCIIOIb3YIOTCS
HHIYCTPHS BaHUIO OIUH palioH | Ul GaJIbHEOJIOTHISCKUX
1 hapMaKoJIOrHIECKUX
nenei (OMOCTUMYJIISTOPBI)
Banbneo- | Meaununa 70 MaH. M° JIumansr YepHoro u Banbaeomorus
Joruye- A30Bckoro Mopei
CKHe
TpsI3H
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MaxkcumanbsHas TJI0THOCTD FaSOHpOiIBHeHPIfI, CBA3aHHBIX C TITy-
OMHHOHN Nerazanuell Heap, CKOHIIGHTPUPOBAaHA B MOTPaHUYHBIX 30-
Hax menb(a U KOHTUHEHTAIBHOTO CKJIIOHA M B CPEJHEH 4acTh KOH-
TUHEHTAJBHOTO CKJIOHA, a WMEHHO, B llameokamaH4akCKOM MOp-
(docTpykTypHOM patione 3anagHo-UepHOMOPCKON 00JIaCTH, a TaKXKe
B IlpukepuenckoMm MopdocTpykTypHOM paiione KepueHcko-
Tamancko#t oOmactu. DT pailoHBI BHyTpeHHero menbda YepHOro
MOpA ABJIAKOTCA HauOoJee IMEPCIICKTUBHBIMHU B OTHOIINCHUU ITPOBEC-
JCHUS ITOUCKOBBIX I'€OXHUMHUYCCKHUX HCCHCHOB&HHﬁ Ha MUT'palMOH-
HbI€ Ta3bl. 371eCh YCTaHOBJIEHO MIMPOKOE pa3BUTHE TOJEH TrazoHa-
CBINICHHBIX HWJIOB W TI'a30ruapaToB. }IOHHI)IG OTJIOKECHUA COACPKAT
METaH B KOJIMYECTBAX, NPEBBIIIAIONINX (POHOBBIC 3HaYEeHHUS HA 3 — 4
TIOpsIIKA.

3acoy’KUBalOT BHUMAaHHUS W yYacTKH Pa3BETBICHHOM maieoped-
HOW ceTH ceBepo-3amagHoro menbpa YepHOro mMops, ¢ KOTOPBIMH
MOTYT OBITh CBsI3aHBI CKOTUICHUS OMOXUMUYECKHX Ta30B METAHOBOTO
pana.

K NEPCICKTUBHBIM paﬁOHaM IIOUCKOB Ta30TuApaToB OTHOCATCA
KOHTHHEHTAIbHBIN CKJIOH, MaJICOACIbTOBLIC HAKOIUICHHA KOHYCOB
BBIHOCA, 30HBI Pa3BUTHUS TUATUPOBBIX CTPYKTYP, B IIEPBYIO OYEpeb
T€, KOTOPLIC OCJIOXHCHBI I'PA3CBBIMU BYJIKaHAMMU. 30Ha pasBUTHUA
ra3oruipaToB OrpaHMYMBACTCS 30HOH TUAPATO00Pa30BaHMUS, TO €CTh
rryounamu 6onee 700 — 800 M. B mpemenax 30HBI 3acily>KUBaeT
BHMMaHUA BCs mosioca L{npkyMuepHOMOPCKOTO pasioma, 1Mo KOTO-
pPOMYy U pa3BUBACTCHA KOHTHHEHTAJILHBIN CKJIOH, BC€ YYaCTKHU TIIy-
OMHHBIX ¥ PETHOHAJBHBIX PA3JIOMOB, KOTOPBIE PACTIOIOKEHBI B TITy-
OOKOBOIHOMN YacTH MODsI, ¥, BO3MOYXHO, 30HBI TIyOOKOBOJHOH CyO-
MapUHOH pasrpy3Ku.

CrpoutesnbHble TIECKH — CIENYyIOIIee MO0 3HAYUMOCTH IOJIE3HOE
nckonaemoe B YepHoMopckoM Oacceiine. Eciu yuecTs, 4To MecTo-
POKIEHUS CTpOWMAaTepHaioB Ha Cymie OJM3KH K HCTOINEHHWIO, a B
Pecny6nnke KpbIM 3amacel MECTOPOXKICHUN CTPOUTENBHBIX MECKOB
MIPaKTUYECKH HCUYEPIIaHbl, TO CTAHOBHUTCS SICHOW POJb MOPCKUX Me-
CTOPO’KIEHHI 3TOTO BUAA CHIPhsS B OMkaiimem Oyaymem. Mecro-
POXIACHUA CTPOUTCIbHBIX IECKOB MNPUYPOUYCHBI K JIOKAJbHBIM I10-
JIOKHUTENBHBIM MOP(POCTPYKTYpaM aKKyMYJISTHBHBIX TaleOpPEUHBIX
WM MOPCKUX MEeCYaHBIX HAKOTUICHHH.
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COBPEMEHHOE 2KOJIOTHYECKOE COCTOSHHUE U
PECYPCHBII ITOTEHIINUAJI 3AJINBA CUBAIII

Cosra E.E., Epemuna E.C., Xmapa T.B.

OI'BYH MT'U, 2. Cesacmonons, Poccus
shchurova88@gmail.com

Karouessbie ciioBa: 3anuB CuBaiil, A30BCKO€ MOpPE, BOJHBIN OalaHc,
JKOJIOTHS

CuBail — «penualiiuii pes3epByap, B KOTOPOM pacTBOpPEHa BCA
nepuoanyeckas cucrema MenzaeneeBa», Tak omnpenenwn 3ainuB Cu-
Ball akajgeMuK depcMmaH.

CuBam mpencTaBiseT coO0OW OOITMPHBIA MEITKOBOIHBIA 3aIHB
ABOBCKOTO MOpS, C M3pE3aHHOW OEperoBoil JWHUEH, MHOXECTBOM
MOJIyOCTPOBOB, MBICOB, 3aIMBOB. C A30BCKUM MopeM CHBall coeau-
HEH MEIKOBOJHBIM U y3KUM TOHKWM, Wiu [ eHMYecKuM, IpoIuBOM,
PaCTOJIOXKEHHBIM Y CEBEpHOW OKOHEYHOCTH ApabaTCKO# CTpeNKy.

3ammB CuBarm siBIsieTcss Hanbojiee aHTPOMOTCHHO W TEXHOTEHHO
Harpy»keHHOH akBaTopueil mpuOpexHoi 30HbI KpbiMa co cneundu-
YECKUMH THAPOJUHAMHYECKUMH WM THIPOXHUMHYECKUMH IIpoIlecca-
MU, 00yCIIOBIIEHHBIMU Oporpadueil 0eperoB, 0COOEHHOCTSIMH PEb-
eda Ha ¥ MaJIbIMU TIyOMHAMHM, BOJIOOOMEHOM C A30BCKHM MOPEM.

Lenp HacTosmIero MCCIeNOBaHUS — OLEHHUTh BIHUSHUE MEPEKPHI-
tusi CeBepo-Kpemckoro xanana (CKK) B 2014 r. Ha nu3MeHeHus co-
JIEHOCTH pamnbl B pa3IMYHbIX YacTAx Bocrtouynoro CuBamia u mokxa-
3aTh MEPCIEKTUBEI M3MEHEHUS PeKUMa MPUPOIONOIH30BAHHS B HO-
BBIX ycioBUsX. C HCIONB30BaHUEM METOJO0B MaTEeMAaTHYECKOTO MO-
JEIMPOBAaHUS MONYYUTh MPOTHO3HBIE OLIEHKH M3MEHEHHS PECYPCHO-
r'0 MOTEHIHAIIA 3aJIMBA U €T0 TUAPOIMHAMUYECKOTO PEXKIMA.

B pabote m3ydeHa nmuHaMHKa MPUXOMHBIX M PACXOTHBIX CTaTeH
BoAHOTO OanaHca 3anuBa CHBaIl B yCIOBUSAX H3MEHEHUS MPUPOTHO-
KIMMaTHYecKuX (aTMOc(epHble OCaJKH, BOJOOOMEH ¢ A30BCKUM
MOpEM, PEKH, UCTIAPEHHE) 1 aHTPOIIOTEHHBIX (DAKTOPOB (TIEPEKPHITHE
CKK B 2014 r., u3MeHEeHHE CHUCTEMBI MPUPOIOIIONH30BaHMUA). AHa-
JM3UPYIOTCS pa3InyHbIe BpEMEHHBIC MEPUObl (POPMHPOBAHHS COJIe-
BOTO pexnma 3anuBa CUBaI:
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—no BeeneHus B crpoit CKK (mepmon yclIoOBHO-€CTECTBEHHOTO
pexxnma 3anuBa Cusam 1939 — 1974 1r.) 10 UCTOPUUYECKUM TaHHBIM;

— IepuoJl aKTUBHOM SKCIUIyaTalMy KaHajla IpU pasin4HbIX pe-
KUMax pabOThI CYIIECTBYIOIIUX OPOCHUTENBHBIX CHCTEM IO OITyOIIH-
KOBaHHBIM paboTaM, BKJIrO4as paboter MI'U;

—mnocne nepekpbiTust CKK nmepuon 2014 — 2016 rr. Ha ocHOBe
SKCHEIUIIMOHHBIX NaHHBIX MI'U 3a ykazaHHBIN EpUO/I.

C ucnoip30BaHHEM MaTEMaTHYECKON MOJETH MOJydYeHBl 3Hade-
HUS KoJieOaHHUH YPOBHA BOJ B 3a/IMBE, U3MEHEHMsI peKUMa TeUCHUH
B 3aBHCHMOCTH OT CWJIBI M HaIlpaBJICHUs BeTpa. MHTerpanbHasg mo
[IyOWHE NHPKYJSAIMUS BOJA B 3aMBE XapakTepU3yeTcs HaludueM
BHUXPEBbIX 00pa3oBaHM (S4YeeK), pacloIOKEHHBIX BJOJb OCH 3aJH-
Ba. Takol XapakTep LMPKYJSLHMU BOA OOYCIOBIEH OCOOCHHOCTSIMU
reoMop(oJIOTHUeCKOro CTPOCHHS BOAOeMa — OeperoBas JIMHHS
OYEeHb W3BWINCTA, paclpelesieHle TIyOHH BIONb 3alKBa HEPaBHO-
MepHO. B mose TeueHunii oTMevyaeTcss MHOKECTBO JIOKaJIbHBIX BUXpe-
BBIX CTPYKTYp, CPEIN KOTOPBIX BBIIENSETCS MHTEHCUBHBINA BUXPH B
I0’)KHOW 4acTH 3anuBa. [Ipy IpomoONbHBIX BETpax B MOBEPXHOCTHOM
ClI0oe OTMeYaeTcs WHTEHCHU(HKALUSI TeUCHUI B MPUOPEKHON 30HE U
ociabyieHHe — BIOJb IIPOAOJIBHON ocu Bojoema. CpenHue o IiIy-
OWHEe TeueHHs! HAIpaBJEHBI 110 BETPY BAOJIH OEPETOB HA MPUOPEK-
HOM MEJIKOBOJbE U MIPOTHUB BETPA — BAOIb OCH JIOKA 3aJIHBA.

Cy1ecTByIOIKE YCIOBHS CIIOCOOCTBYIOT OOJIBIIOMY HCHAPEHHIO
¢ BOAHOro 3epkana CHBalla U CO3[al0T CHUKEHHE YPOBHSA B HEM II0
OTHOIIIEHHUIO K TIOBEPXHOCTH A30BCKOTO MODSL.

[TonydeHHBIE B pe3yabTaTe MOAEIUPOBAHMS 3HAUEHUS CKOPOCTEN
TEUYEHUH B 3aJIUBE NIPU COBPEMEHHBIX €r0 MOP(POMETPHUECKHUX Xa-
PaKTEPUCTUKAX COOTBETCTBYIOT TEOPETUUYECKHM MPEACTABICHUSIM O
CTPYKType BETPOBBIX TE€UYEHHWH B 3anuBax M OyxTax. Monenb ajex-
BAaTHO OIMCBIBAET BapHallMM YPOBHA BOJBI B 3aBUCUMOCTH OT BETpPO-
BOI'O BO3JICHCTBHS U U3MEHEHUH YPOBHS B A30BCKOM MOpE.

JlenaeTcst BBIBOA O BO3MOXKHBIX M3MEHEHUAX KOHLEMIUHN MPUPO-
JIOTIONIb30BaHus B akBaTOpHUM 3aauBa CHBAIll B HOBBIX YCIOBUSAX.

Pabota BemoHEeHa B pamkax ['oczamanus mo teme Ne 0827-2014-
0010 «®@yHngameHTanbHAs OKEAHOJIOTHSD) M YACTUYHO MPH MOIIEePK-
ke POOU, rpant Ne 16-45- 910582p_a
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PACIHPEJAEJEHHUE XJIOPOP®UJIIJIA-A B BEJIOM MOPE
Koarosckas E.B."2, Kpapunmuna M.J1.?

'MTY, 2. Mockea, Poccust
’HO PAH, 2. Mockea, Poccus
katyayaya@gmail.com

Kirouesble ciioBa: xinopoduiui-a, benoe Mmope, OnoreHHas B3BeCh.

B nannoil paboTe craBmiach Ledb — U3YUUTh XJIOPO(DMII-a Kak
Mapkep OHONPOXYKTHMBHOCTH MOPCKHX BOJ, a TaKXe ONpPElNeNIUTb
BIUSTHUE THUAPOJIOTUIECKUX YCIIOBHI Ha €ro COoJepXKaHWe B BOJHOW
TOJIIIIE.

st BBIABIEHUS XapaKTEPHBIX 4epT M3MEHUYMBOCTH KOHIIEHTpA-
uui (QUTONMMTMEHTa B TEUEHHE JIETHETO MEPHO/a HCIIONB30BaIHCh
HaTypHBIE H3MEpEeHHMd, MOoJyuyeHHble B skcreaunusax c¢ 2008 mo
2014 rr., koTopsie 3aTeM oOpabaTeiBanuch B Jaboparopun MO PAH
(b1yopuMeTpHU4eCKUM METOIOM.

Bbruto paccMoTpeHo pacipeenenne XJopoduiuia-a o akBaTopun
benoro Mopsi B IOBEPXHOCTHOM CJIO€, a TAaKKE M3MEHEHHUE €ro Cco-
Jep>KaHue B BOOHOH TOJIIIE B 3aBUCUMOCTH OT CTPYKTYPBI BOI.

Pacmipenenenne xmopodwuiuria-a mo akBaTOpPMU BEChbMa HEOIHO-
POIIHO, T.K. OHO CBSI3aHO cO cTparuukanueli Box bemoro mMops, pe-
abedom Ha, BogoooMeHoM ¢ bapeHneBsIM MOpeM, 00bEMOM PEYHO-
r0 CTOKa M MPWJIMBHBIMU TEUEHHSMH. B IEHTpalbHOW YacTH MOpA
(bacceliH) KOHULEHTpaLWH XJIOPOQUIUIa-a NPUOIU3UTEIBHO pPaBHBI
CpeaHedl KoHUeHTpauuu mo Mopio (2,2 mxr/m). Haubonpmme koH-
LEHTpalMd 3a BeCh IIE€PUOJ HAOMIOACHUI PETUCTPUPOBAIUCH B
JBuHaCcKOM, OHEKCKOM M MeE3eHCKOM 3aIMBaxX M 3HAYUTENBHO Ipe-
BBIIIAJIM CPEAHIO0 110 MOPIO BEJIMUMHY, JOCTHTast B yCTHEBBIX 00Ja-
CTSX 3aJUBOB 22,1 MKI/I.

MaxkcumanbHbI (poTocuHTEe3 B bemom Mope mpoHCXOmuT B IIO-
BEPXHOCTHOM CJIO€, TOJIIMHA KOTOPOI0o MO HATYPHBIM JaHHBIM CO-
CTaBJsieT MpuOIM3uTeNnsHO 15 M. B Hem ckammBaetcst 1o 70% Bceit
HHTETPaIbHON Macchl Xjopoduia-a ¥ (UTOIUIAHKTOHA B CTOJIOE
BOJHOM Macchl. DTOT cJION OrpaHMYEH TEPMOKIMHOM, HUXKE KOTOPO-
ro KOHIEHTPAaUUH (UTOMUTMEHTA PE3KO CHIKAIOTCA.
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B uenom, Bo Bceil BOAHOM ToJIIE MOPSI KOHIIEHTpAIUsl XJIOpO-
¢mta-a B uroHe-uroe 00bdHO BapbupyeT oT 0,05 MKr/n Ha THE H
00 22,1 MKI/n B JIOKaJbHBIX MaKCUMyMax 3B(OTHYECKOrO CJIOs B
MEJIKOBOJHBIX paiioHax.

UccnenoBanusi mokazaiv, 4TO XJIOPOQHIUT-a MOKHO CUHTATh
Ha/ICKHBIM MapKepoM (UTOIUIAHKTOHA M MOKa3aTesleM TPOopHUIecKo-
ro cTaryca BoJoeMa.

WHTepriperanys MoMydeHHBIX JaHHBIX BBHINOJHEHA NpU (prHaH-
cooit nogaepxke PH® (rpant Nel4-27-00114-I1).

ABTOHOMHBIE ®JIYOPUMETPUYECKHUE KOMIIVIEKCHI
KOHTPO.IS1 TAPAMETPOB BOJHOM CPE/IbI

Iaska I1.C., IToBaxubiii B.B., Banos I'.B.

FOHI] PAH, 2. Pocmos-na-/[ony, Poccus
pavstef@mail.ru

Kuarouessble cioBa: (hiayopuMeTp, TPOTOYHBIN AATYHK, TOTPYKHOM,
repeaayda JaHHbIX, HEPEPBIBHBIN MOHUTOPUHT, BOAHAS Cpefa.

Bomnpockl pa3paboTku cpelcTB HENpepbIBHOTO KOHTPOIIS IMapa-
METPOB BOJHOH Cpelbl C HCIOJIb30BAaHHUEM IMOABHKHBIX (MOPCKHE
Cyla) ¥ CTauMOHApHBIX (OyHKOBBIE CTaHIMM) MIAT(HOPM SABISAIOTCS
aKTYaJIbHBIMU JUISI OTEYECTBEHHOTO mpubopocTpoenus. Hcmoins3o-
BaHUE COBPEMEHHBIX MOIIHBIX CBETOAMOMOB KaK MCTOYHHKOB H3IIY-
YEeHUS! B ONTHYECKUX AATYMKAX IO3BOJSIET CO3JaBaTh YHHBEPCAIb-
HBIE KOMITAaKTHbIE OJIOKH Ul MCHOJIB30BaHUS KaK B MPOTOYHBIX CY-
JIOBBIX CHCTEMaX, TaK U B YCIIOBHSAX CTAIIHOHAPHBIX IaT(opm.

PazpaboTaHbl HECKOJIBKO BapHaHTOB (IyOpPUMETPHUYECKHX KOM-
JIEKCOB JUTS KOHTPOJISL TAaKMX MapaMeTpoB BOJIHOI Cpelbl Kak conep-
xKaHue xiopopmmia-A (xi-A), paCTBOPEHHOTO OPTaHWYECKOTO Be-
mectBa (POB), obmieil B3Becu, Temmeparypbl. KoMIUIEKCH HMEIOT
OJIOYHO-MOZYNIBHYIO CTPYKTYPY M COCTOST M3 0Oa3zoBoro OJioka,
o0ecreYnBaloIero MMTaHNe W YIpaBieHUE, U MOAKIIOYAEMBIX IPH
MoOMOIIM Kabejel NaTYMKOB Ha OCHOBE MOUIHBIX CBETOAHMOJIOB,
OCHAILEHHBIX JOMOJHUTEIbHBIMA HHTEP(EPEHIMOHHBIMUA (GHIbTpa-
MH. M3MepeHns: mpoBOAATCS B aBTOMATHYECKOM pPEXHMe, 0a30BBIi

106



OJIOK TIEpHOINIECKH MTOOYEPETHO ONPAIINBACT JATUNKU. Pe3ynpTaTsl
3alUChIBAIOTCS B DHEPrOHE3aBUCHUMYIO IaMATh, MEpelaroTcs Ha
BHemHUKA GSM uiM cmyTHUKOBBIN MojieM, a Takxke uepe3 USB mopt
Ha TOJKIIOYAaeMBbIi IpH HEOOXOAUMOCTH Kommbiotep. [lutanme
KOMILJIEKCa OCYIIECTBIISIETCS OT BCTPOSHHOTO B 0A30BBIN OJIOK aKKYy-
MYJIATOPa, KOTOPBIM MO3apsKAeTCs OT BHEIIHETO HCTOYHHUKA.

M3rotoBneHo M UCOBITAHO TPH BapHaHTa MCIOIHEHUS KOMIUIEK-
COB: MIPOTOYHBIHN, MOTPYKHON U OPTaTUBHBINA. ba3zoBrie O0KK Bcex
BAapUaHTOB HJIEHTHYHBI, OTIMYAIOTCS JIUIIb KOHCTPYKIMH JATYHKOB.
[IpoTouHBIE HATYNKU MOAKIIIOYAIOTCS K CUCTEME TPYO MU HOMOIIH
(hmanneB ¢ pe3p00il. BHyTpH MpOTOYHBIX (IIyOpOMETPHUECKUX aT-
YHKOB COAEPKUTCS ONTUYECKH Mpo3padyHasi TpyOKa, uepe3 KOTOpPYIo
MPOXOIUT M3IIyueHHEe BO30YKICHHUS U MOJIe3HOro curHana. Ilorpyx-
HBIE€ JAaTYMKU BBIIOIHEHBl B KOPIyce LMIMHAPUYECKOH (OpPMBI U3
HEep’KaBeIolle cTany, Ha OJHOM TOpIE PACIOJIOKEHO MPO3pavyHoe
OKHO, Ha IpyroM TpyOa Ul NpOKJIaAKH KaOens.

B xone cepum sxcniequiuii B A30BCkoM U UepHOM MOpsX Oblia
BBITIOJTHEHAa KaNMHOPOBKA TOKAa3aHWH MPOTOYHOTO (hIyopuMeTpude-
CKOTO JJaT4MKa XJ-A, BCTPOEHHOTO B CHCTEMY IPOKAYKH CYyJIOBOTO
TepMocanuHorpaga. Beicokas 4yBCTBUTEIBHOCTD JAaTYMKA, a TAKXKe
BBICOKHMI BEPXHHU Ipenen 00HapyKEeHUS MO3BOJISIOT MCIOIB30BATh
CUCTEMY Ul HETPEPHIBHOIO MOHUTOPHHTA XJI-A B BOJIaX MEPBOTO U
BTOPOTO THIIOB.
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ONIPEAEJEHUE BUOOIITHYECKOI'O COCTOsSHUA
MOPCKOM CPEJIbI IO IAHHBIM KOHTAKTHBIX
W3MEPEHUI OCJIABJIEHUS CBETA

Kopuemkuna E.H., ManbkoBckasi E.B., Jlatymkun A.A.

OI'BYH MT'U, 2. Cesacmononw, Poccus
korchemkina@mbhi-ras.ru

KiawueBble c10Ba: oKa3aTellb 0CIAOICHHUS HaIpaBJICHHOI'O CBE€Ta,
Ipo3pavyHoOMED, OMOOIITHYECKOE COCTOSHHUEC, B3BCUHICHHOC BCUICCTBO,
PACTBOPEHHOC OPTaHUYICCKOC BCUICCTBO.

OnTHueckrue MEeTOoAbl IMHUPOKO MUCHOIB3YIOTCS B CHCTEMaX MOHH-
TOPWHTA Pa3IMYHBIX aKBATOPHUil M3-3a MPUCYIIEH UM OTIEPATHBHOCTH
TTOJTydeHUsST HHPOPMAITHH O COCTOSHHUU BOIHOHM cpeapl. M3 paszmmy-
HBIX OINTHYECKHX XapaKTEPUCTHK BOJBI HAHOOJBIICEC MPUMEHEHUE
MOJTy4rJI TIOKa3arenb ocnadneHus HanpasineHHoro ceera (I10C), ko-
TOPBIA U3MEPSETCS C MTOMOIIBIO W3MEPHUTENIe MPO3PadHOCTH — TPO-
3pavYHOMEPOB.

B otnene Ontuku u Ouodusuku Mopss Mopckoro ruapoduznde-
ckoro mHcTHTyTa PAH OBUT pa3zpaboTaH w HW3TOTOBIEH Mayiorada-
PUTHBIH  CIIEKTPANIbHBIA W3MEPHUTENh IIOKa3aTeNs OcIabieHUs
HanpasieHHoro csera (CUIIO), npenqHazHaueHHBIA 17151 IPOBEACHUS
WCCIIeIOBaHUN B 3KCIequIMOHHBIX ycnoBuax. C 2013 roga mpubop
AKTHBHO WCIIOJB3YETCS BO MHOTHX HATYPHBIX HCCIEIOBAaHHUIX A30-
Bo-UepHomopckoro Oacceirina. CUIIO obecrnieunBaeT u3MepeHUE
BepTukanbHelx npoduieir [IOC mo rmybun nopsinka 50 MeTpoB B
YeThIpeX CIeKTpadbHbIX yuacTkax: 460, 520, 590, 625 um.

ITOC moka3sIBaeT cCyMMapHOE OCIIa0JICHHE CBETOBOTO JIyda B pe-
3yJbTaTe ero norjiomeHus u paccesuus. 3Hauenus [1OC 3aBucsaT ot
HaJIMYUS B BOJIE PA3IMYHBIX BEIIECTB, BIUSIONINX HA MOTJIOMICHUE H
paccessHME CBETa: PACTBOPEHHOTO, B3BEUIEHHOTO M KOJUIOMIHOTO
BellecTBa (TIMHA, W, MEIKOIUCIEPCHbIE OpraHWYecKHe U Heopra-
HUYECKHE BEIIECTBA), a TAK)KE TNIAHKTOHA M JAPYTUX MHKPOCKOITHYE-
CKHX OpraHu3MoB. Pa3nmuyHbpIME MeTOmaMu 00paOOTKH pe3ylIbTaTOB
m3mepenunii [I0OC undopmanus o cojepkaHuy BEUIECTB MOXKET ObITh
W3BIICYCHA, U TIOJyUeHa OlleHKa OMOONTUYECKOTO COCTOSHUS JTaHHOM
aKBaTOPHH.
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OmuH W3 TakuX METOJOB Tpemjaraercs B AaHHOW pabote. OH
MO3BOJISIET OMPENCTUTh COACPKAHUE B BOJAE PACTBOPEHHOTO OpTaHU-
yeckoro (POB) u B3BEIIEHHOTO BEIECTBA IO JaHHBIM HU3MEPEHHM
I1IOC na aByx nnuHax BoiH (Hampumep, 460 u 625 am s CULIO).

IlepBoHa"abHO BOCCTAHABIMBAETCS CIIEKTPAIBHOE pacmpesee-
nue [IOC ¢ moctaTouyHON JUCKPETHOCTHIO B JMANa30HE AJUH BOJH
416 + 700 HM, HUCHOIB3YsI CUCTEMY OPTOTOHAJIBHBIX BEKTOPOB IS
6a3pl ganablx u3Mepenuit [IOC B Bomax Yepnoro mops. Jlanee B
pacdeTe MCIOIB3YETCS METOJ pa3lelICHUs] CIEKTPAIHHOTO JTHaIa3o-
Ha Ha 00JIaCTHU, COOTBETCTBYIOIINE TOMUHUPYIOIMIEMY BO3JIEHCTBUIO
OTIPE/ICTICHHOTO BEIeCTBa. B mepBoM MpUOIMKEHHN OIpEenseTcs
paccesiHIe B3BECHIO B inana3oHe JuiiH BoiH 506 + 700 HM Oe3 yueTa
POB. 3arem B nuamazone anuH BoaH 416 + 490 HM paccuuThIBacTCI
nornomenre POB Ha ocHOBe M3BECTHOrO paccesHUs B3Becbto. Pac-
YeT MPOBOJAUTCS METOAOM ONTHMHU3AINH B HECKOJIBKO UTEPAITHA.

Haiinennsie 3Hadenus moriomeHus POB u paccesHus B3BEChIO
HETIOCPEJICTBEHHO CBSI3aHbI C KOHILIEHTPALUSIMU HEKHUBOU OpPraHUKHU
W MHHEPAITbHOHW B3BECH COOTBETCTBeHHO. Koah(HIMEHTH Takux
B3aUMOCBSI3€ MOXKHO OTIPEICIINTh, UMEs HATypHBIC NaHHBIC H3ME-
pEHUI KOHLUEHTPALMM 3TUX BEILECTB.

C moMonipio IpeIoKEHHOT0 MeTo1a ObUTH 00paboTaHbl HATYp-
wvele ganabie [1OC, monydeHHBIE B ABYX IKCIEMUIUAX 10 UepHOMY
mopto HUC «IIpodeccop Bonsuuukuii» B 2016 r.: 87-if peiic — ¢
30.06 mo 18.07; 89-i peiic — ¢ 30.09 mo 19.10. ITony4ensl kapTsl
npocTpaHCTBeHHBIX pactnpenenenuii POB u B3Becu. IIpoBeaeHo co-
TIOCTAaBJICHUE C AaHAJOTUYHBIMH BEIMYWHAMH, MMOJTYUYCHHBIMH B pe-
3yJbTaTe 00pabOTKM CITyTHUKOBBIX AaHHBIX ckaHepa MODIS-Aqua.
B memom, moy4eHO MOCTAaTOYHO XOpPOIIee COTIACOBAaHWE MAHHBIX
pacCUMTAHHBIX PA3HBIMH METOJAMH, OCOOCHHO ISl pacCesHUs
B3BEIICHHBIM BEIICCTBOM.

PaGora BBINONHEHA B paMKax roCyAapCTBEHHOTO 3a/IaHUS 1O Te-
maM Ne 0827-2014-0010 u Ne 0827-2014-0011.
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OBIIEE B3BEHIEHHOE BEIHIECTBO B PANOHE
MOPCKOI'O 'MAPOPUINYECKOI'O ITOJIMT'OHA

Jlememko E.M."2, Jlarymkuun A.A."> %, Kyaunos O.B.

'qTTT PAH, nem. Kayueenu, 2. Anma, Poccus
@I'BYH MTHU, 2. Cesacmonons, Poccus

sevsalat@gmail.com

KioueBbie cioBa: o0miee B3BELICHHOE BEIIECTBO, IOKa3aTeib
ociabyieHUs] HAaIpPaBIEHHOI'O CBETa, TeMIepaTypa, OoKeaHorpaduue-
ckas miaardopma, ['omyGoi 3amuB, UepHOMOpCcKuil ruapodusnde-
CKMM ITOJIUTOH.

BaxxHOI KOMIIOHEHTON IIPU OLEHKE COCTOSHMSI BOJHOHN cpenbl
SIBIISICTCSL OOIllee B3BEIICHHOE B BOAHOH Tomme BemectBo (OBB).
Jia ompezneneHus] KOHIEHTPAMi OOIIEro B3BEIIEHHOTO BEIIECTBA
(Cops) 6OJBIIIOE PACTIPOCTPAHEHUE TIONYUYHIH THAPOONITHYECCKHE Me-
TOJIbI, 00ECIIEUMBAIOIINE ONEPATUBHOW JETaNbHON WH(pOpMAIUEH o
MPOCTPAHCTBEHHOHN cTpyKkType noyis OBB B uccnemyemsix akBaro-
pusix. ABTOpaMu, B KayecTBE ONTHYECKOTO MapamMeTpa, KOppenupy-
to1ero ¢ Cogy OBIT BEIOpaH MMOKa3aTeib OCIa0JIeHHUs HAPaBJIeHHOTO
ceera (IIOC) Ha mmyHE BOJHEBI 625 HM.

Konmnentparmuss OBB  ompenensiiack y  okeaHOrpaUIecKoOM
mwiatdopmbl, pacnoioxeHHONH B ['oiyOoM 3aimMBe Ha PacCTOSHHUH
600 M ot Oepera B mepuoanl BpemeHu ¢ 25.05 mo 04.06.2016r.,
¢ 20.09 mo 25.09.2016 r. m ¢ 26.05 mo 31.05.2017 r.

B paiione oxeanorpaduveckoil minarGopMbl CTPYKTypa MOJIS
OBB umMeer 3HaUUTENBHYI0 U3MEHUYMBOCTD, CBSI3aHHYIO KaK C €CTe-
CTBEHHBIMH IIPOIIECCAMHU, TPOTEKAIOIIIMH B MOpE, TaK U C HATHIHEM
B ['oiryOoM 3anmBe JOKaTbHBIX WCTOYHHKOB IOCTYTIICHHS BEIIECTB
AHTPOIIOI'€HHOI'0 MPOMCXOXKIAeHH. B 3aBucHMOCTH OT ce30Ha, TUA-
POJIOTUYECKOTO pPEeKuMa M JMHAMUKU BOJ OTH MPOIECCH B pa3iimd-
HOMW CTENEeHW OKa3bIBalOT BO3JIEUCTBUE HA CTPYKTYpy. K ecTecTBeH-
HBIM TIpolieccaM, XapaKTepHBIM JUIs UCCIEAyeMOro paioHa, MOYKHO
OTHECTH CE30HHOE I[BETCHHE (DUTOIIAHKTOHA, a TAKXKEe H3MCHEHHE
Coss 32 CUET TTOBEMA TITyOMHHBIX BOJI B pe3ysIbTaTe anBesuTuHra. 13
HamboJIee 3HAYMMBIX AHTPOIIOT€HHO-TEXHOT€HHBIX HCTOYHHKOB Ha
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HCCIIelyeMON AaKBaTOPUU MOXKHO BBIACIUTh paloOH MUAUITHO-
YCTPUYHOM IIIaHTaIlUM, paiioH cToka nocenka Kanuenu, nmpubpex-
HYIO 30HY B paiioHe akBanapka «l omy0oit 3anusy.

Paiion pacmonoxeHust miaatGopMbl HAXOAWTCA, TIABHBIM 00pa-
30M, B 30He BiusHUS OcHoBHOro YepHomopckoro teuenus (OYT),
YTO CKa3bIBAETCS HA CIIOCOOHOCTH CTPYKTYPHI BOJ K OBICTPBIM H3Me-
HEHUSAM. 3HAYNTENBHBI HHTEpEC NMPH MPOBEIECHUH OKEaHOJIOTHYe-
CKHX paboT B akBaTopuu ['01y00TO 3a1MBa MPEACTABISLCT H3yUCHUE
BPEMEHHON M3MEHYHMBOCTH OBICTPONPOTEKAIOIIUX MPOIECCOB, KOTO-
pBIe XapakTepHBl W s Oomblel yactu rokHOTO Oepera Kprima.
Lenpro HacTOsIEH pabOTHI SBISETCS BBISBICHHE BPEMEHHBIX OCO-
oennocrelr popmuposanus nois OBB, B 3aBucHMMOCTH OT pa3iny-
HBIX THAPOJIOTO-TUAPOIUHAMUYECKUX YCIOBHUI.

B Becenne-netnuit mepuox 2016 r. mpeobiamano ciabdoe BOCTOU-
HOE TEYCHHUE, B I3TO BpeMs Auana3oH U3MEeHUYUBOCTH Coms KONEOATICS
B mpenenax 0,5 — 2,1 mr/n. B BeptukansHoM pacnpeneneHun Cogg
OTMEYAITNCh PA3INYHBIE BUABI MPOQUIIEH, HO, B I[EJIOM, OHH Xapak-
TEPU30BAIHNCH HATHMYUEM BEPXHETO ONTHYECKH OJHOPOIHOTO CIIOS,
HIKHSIA TPAHULA KOTOPOTO COBIAAANIa C HWYKHEN IpaHULC BepxHe-
ro kBasuomgHopomHoro cios (BKC), mom koTopbiM, B TEpMOKJIHHE,
pacroriarancs OCHOBHOH MAaKCHMYM C TOBBIIIEHHBIMH KOHIIEHTpa-
uusmu OBB. ITox tepmoxianHOM Cops YMEHBIIIATACH.

B ocennuii mepuon Oblia OTMEUEHa BBICOKAs MPO3PaYHOCTDb BOJ,
¢ Hu3kuM cojepxxkanueM Coms. Ilepuos xapaxTepuszoBajicsi Iepe-
CTpoiikoi BepTukanmbHOU crpatuduxanmun OBB BciencTBue mepe-
CTPOHKHU CTpaTU(HUKALMK TEMIIEPaTypbl MOPCKOHW BOJBI, KaK IpaBH-
70, TIO/ ACWCTBHUEM CHJIBHBIX 3allaJIHBIX BETPOB, BHI3BIBAIOIIUX Aall-
BesurHT. O/IHAKO, MOCTIe BBINAIEHUS! HHTEHCUBHBIX WA TPOIOJIKH-
TENBHBIX OCaJKOB M UX CTOKa MEPHUOJUUYECKH MPOUCXOJUIO PE3KOe
yBenuueHue Cogs. Jnana3on u3MeH4nBOCTH Cops KOEOATICS B TIpEIE-
nax 0,2 — 2 mr/m.

AHOMaNTBHBIM OBLT MEepHOJ] KOHIA BecHbl 2017 T., B TeUeHHUE KO-
TOpPOT0 HAOIIOANUCH cTa0MIBEHO BhICOKUE Coss (1 — 3 Mr/m) B BKC,
YTO CBSI3aHO C MEPHOJIOM MHTEHCHBHOTO I[BETEHHS MHKPOBOIOPOC-
JIel — KOKKOJIUTO(QOPH]T B 3TOM TOJTY.
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HCIOJIb30BAHUE OPTATUBHBIX COJTHEYHBIX
®OTOMETPOB B UCCJIEJOBAHUSX ASPO30JbHOM
ONTUYECKOM TOJIIA MOPCKOH ATMOC®EPHI
(AKCHEJIUIINHA 2017 r.)

Cakepun C.M.!, Kaéanos JI.M.!, Kanunckas JI.B.’

'"HOA CO PAH, 2 Tomck, Poccus
@I'BYH MTH, 2. Cesacmononw, Poccus
kalinskaya d v(@mail.ru

Kirouesbie ciioBa: SPM, HYSPLIT, armocdepHslii a3po3oiib, aspo-
30JIbHAs ONTUYECKas TOJILIMHA

Kak un3BecTHO, MPOCTPAaHCTBEHHO-BPEMEHHAs H3MEHYMBOCTD
a’po3onpHON onTmuecko Tommu (AOT) mopckoit atmocdeps B
3HAYUTENILHOU CTeNeHH (POPMHUPYETCsI MO BIUSHUEM BEIHOCOB a3po-
30JIel pa3NnUYHOro THUMa (MBUICBOrO, aHTPOIIOTEHHOTO, ABIMOBOTO) C
KOHTHHEHTOB, TO €CTh 3aBUCHUT OT Ieorpad)u4eckoro pacrpenesieHus
KOHTHHEHTAIBHBIX MCTOYHHKOB adpO30JIsI U MPeodIagaromux nup-
KYJISLWHA B TOM WIA UHOM PETHOHE.

Jns u3mepenuii cnexktpaibHbix AOT U Brarocojaep>kaHusi aTMo-
cdepbl B MOPCKUX IKCTIETUIHSX, B TIOCIETHEE BPEMS CTAIH IIHPOKO
HCTIONB30BaThCsl MOPTAaTUBHBIE CONHEUHBbIE poToMeTphl. B moxnane
MPUBOIATCST XapaKTEPUCTHKH coylHedHoro ¢ortomerpa SPM u 00-
cykaaroTcs pe3ynbratsl n3mepennii AOT B auamazone cnektpa 0,34
— 2,14 MM B HeckobkuX 3kcneaunusax 2017 r.

Hamnbonee MHOroumcieHHele aaHHblE 00 OCOOEHHOCTSX MPO-
cTpancTBeHHOTO pactupeaenerns AOT Han oxeaHOM OBLIH TOTydYe-
HEl B 42-m petice HUC «Axamemuk bopuc IletpoB» (18.01 —
28.03.2017) na mapmpyte ot Cunramnypa no Kanmununrpana (uepes
Cyosrkwmii kaHan). [IpoBoguTcs cpaBHEHHE CTATUCTHICCKUX XapaKTe-
puctuk cnekTpainbHeiXx AOT, M3MepeHHBIX B BOCBMH paiiOHaxX dKC-
eV C YCIOBHBIMHM Ha3BaHUAMH: 1) «MallakkCKuil NpOIUBY;
2) «Cymatpay; 3) «ManbauBbD; 4) «ApaBuiickoe MOpEe»;
5) «KpacHoe Mope», BKIodas AmeHckuid 3amuB U CydsIKWH KaHaT,
6) «CpenuzemHoe Mope»; 7) «Atinantuka» — ot ['ubpanrapa go Jla-
Manua; 8) «CeBepHoe u bantuiickoe Mope».
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ITokazaHo, 4TO camMble BBICOKHE 3aMyTHEHHS aTMOChepsl W ce-
JICKTUBHOCTH criekTpanbHoro xona AOT HaOnroxanuch Hax ApaBuii-
CKMM MOpPEM, B OCHOBHOM, 3a CUET OOJBIIOTO COICPIKAHUS MEIKO-
TUCTIEPCHOTO a3p030JIsA, BEIHOCUMOTO 3UMHHUM MYCCOHOM CO CTOPO-
vl MHanocrana. bombmme 3aMyTHEHHS XapaKTepPHBI TaKOKe IS
«KpacHoro Mopsi», rae orMedeHbl MakcuMainbHble 3HaueHus AOT B
UK mmamazoHe cnekTpa — 3a C4eT BBIHOCOB I'PyOOAHCIIEPCHOTO ITbI-
nmeBoro asposons. Camass uymcras atMmocdepa B Tepuonx peiica
HaOmoanack B CeBepHoM 1 bantuiickom Mope, a B K ATIAHTHKE» —
HU3KUE 3HaYeHUus1 MenkoaucrnepcHo KommoHeHThl AOT um muHm-
MaJIbHBIN MOKa3aTellb CEJIEKTUBHOCTH AHICTpeMa.

IMocpeacteom ¢poromerpa SPM B 2017 roxy ObLIH MPOBEACHBI 2
peiica na HUC «IIpodeccop Boasnunkuii» u 1 skcneannust Ha oke-
aHorpadudeckoil 1miaThopme «UepHOMOPCKHH THAPOPUIHISCKHIMA
nonuron» (nrrt. Kanusenu). Pe3ynbratel n3Mepenuii B OIWH M TOT
xe nepuof 3a 2016 u 2017 roasl B SKCHEIUIMAX HA OKeaHOTrpaduye-
CKOI TuiaTopMe NOKa3alld OTIUYME 3HAYCHM 7% s OoJiee, 4yeM B 3
paza. Cpennee 3a 2016 roa 3HaueHHE 3a SKCHEIULUOHHBIM TIEPUO C
24 no 31 mas 75 = 0,28, a 3a Takol e IKCIETUIIMOHHBIA TTEPHO/
2017 roga 7% = 0,078. D10 MOXeT ObITh OOYCIIOBIIEHO TpaKTHYe-
CKM KaXKIOJHEBHBIMU OCaJKaM{ B IMEPUOJ SKCHEAUIINH, KOTOPHIE,
KaK M3BECTHO, BBIMBIBAIOT KaK KPYITHBIE, TAK U MEIKHE adPO30JIbHEIE
YaCTHIBl YMEHbILAsl 3HAUYEHNE BEIUYUH 7 ¢ .

EnuncTBeHHass 3aKOHOMEPHOCTh, KOTOpas COXpaHWJIAch Kak JUis
nansbix 2016, Tak 1 2017 roza, 5To MOBEINIEHKE 3HaYeHUH 7 31 mas

2016 roma. B 2016 roxgy B 3TOT eHb ObUT 3a)UKCHUPOBaH MEPEHOC TbI-
JIEBOTO a3p030JIs1, KOTOPBIA OB MOATBEPKAEH NaHHBIMH OOpPATHBIX
tpaektopuii Momenn HY SPLIT. beumn npoananm3npoBaHbl 0OpaTHEIE
TPaeKTOPUH TEepEeMEIeHNsI BO3MYIIHBIX Macc, MOJNyYeHHbIE TP II0-
Mot Mogenu HYSPLIT 3a 31.05.16 u 31.05.17, B pe3ynbrate KOTO-
poro craenaH BbIBOJ, uTo 3a 31.05.2017 moaTBep:kaeHUs TepeHoca
KPYITHBIX YaCTHII BIJIEBOTO a3p030JIs1 HE OBLIO MOTyYeHO.

HUccnenoBanus BEIMONHSUIMCH TIpH (PMHAHCOBOH moanepxkke Kom-
IUIEKCHOW MporpaMMbl QpyHAaMeHTanbHbIX HccienoBanuii CO PAH
(mpoext Ne IX.133-3), nmpu noguepxkke Tembl roc3aganus Ne 0827-
2014-0011.
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NIAEHTUOUKANUSA ITBIJIEBOT'O ADPO30JIA
IHHOCPEACTBOM PAJIMOMETPA CALIPSO HAJl HEPHBIM
MOPEM

Kanunckas 1.B., [TankoBa A.C.

OI'BYH MT'U, 2. Cesacmononw, Poccus
kalinskaya _d v@mail.ru

KaroueBbie caoBa: CALIPSO, arMocdepHBIi  a’po30Ib,
AERONET.

CALIPSO (Cloud-Aerosol Lidar and Infrared Pathfinder Satellite
Observation) — aMmepuKaHO-(PPaHITy3CKUI UCCIIEIOBATEIBCKUI CITyT-
HUK, 3aIyIIeHHbIN B paMkax rmporpammbel NASA EOS (Earth Observ-
ing System — Cucrema HabmofeHHs 3emMild) M TpeqHa3HaueHHBINA
JUTS N3y4eHHUs 00IayHOTO MOKPOBA 3EMIIH.

Ocnonoii nensto CALIPSO sBnsieTcs mpoBeneHue ri1o0abHBIX
W3MEPEHUH a’po3ojieii m obmakoB. Takne m3aMepeHUs HEOOXOIUMBI
JUISL JTy4IIero TIOHMMaHUsI CTETIeHU WX BIMSIHUS Ha KIMMAaTHYECKYIO
CHCTEMY, a TaKXe IS YJIy4YlIeHHs BO3MOXXHOCTH IpeCKa3aHMs
JIONTOCPOYHBIX M CE30HHBIX MEXIOJOBBIX W3MEHEHHWI KJInMarta.
CALIPSO pa6oraer B mape ¢ amepukanckoi cuctemoirt CLOUDSAT
(pacumdposeiBaetcs kak Cloud Satellite), mpencrasnstomuii cooon
HamnpaBleHHbIH B Haaup paaap (94 ['T'w), koTopsiil u3MepseT oopat-
HO PacCessHHYIO OT 00JIaKOB YHEPTHIO B BUJE (PYHKIIUU PACCTOSHUS.

OcHOBHBIM H3MepuTenbHbIM HHCTpyMeHTOM CALIPSO sBnsercs
TpeXKaHaJIbHBIA H300paxaromuil paguomeTp (8.65 MM, 10.6 MKM 1
12.05 mxm). [TockonmpKy cUCTEMa SIBIIIETCS JTHIAPOM, C €€ TIOMOIIBI0
MO>XHO BOCCTaHAaBJIMBATh BEPTHUKAIBHYIO CTPYKTYpy aTMOc(epshl.
[punnun neicTBus nuaapa He UMeeT OOJBIINX OTIMYUMA OT pagapa:
HaIpaBJIeHHBIA Jyd WCTOYHHKA W3IYUYEHHs] OTpa’kaeTcs OT Ileliei,
BO3BpAIIAeTCsl K MCTOYHUKY W YJIABIUBAETCS BBICOKOYYBCTBHUTEIb-
HBIM MPUEMHHKOM (B Clly4ae JHIapa - CBETOUyBCTBUTEIBHBIM TIONY-
MIPOBOJHUKOBBIM NPHUOOPOM); BpeMsl OTKJIMKA NPSIMO TPOIOPLHO-
HaJIBHO PACCTOSIHHIO JI0 Ten. KpoMe UMITy TbCHOTO METOo1a u3Mepe-
HUS TUCTaHIIMK TpUMeHsieTcs (a30Bblil, OCHOBaHHBINA Ha OIpesese-
HUH Pa3sHOCTH (a3, MOCHUIAEMbIX  IPUHUMAEMBIX MOyTUPOBAHHBIX
CUTHAJIOB.
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B omimume oT comHEYHOTO CBeTa, «3eleHbIll Jyd» (523 HM)
CALIPSO siBnsieTcsi MOTHOCTHIO TMOJMSPU30BAHHBIM B OJHOM HAIlpaB-
nerand. ATMoc(epHOe paccesiHHe W3MEHSET MaJalollylo MOoJspH3a-
LIMIO, ¥ U3MEPEHHE CTETIEHH JIENOJISIPU3alN PEIOCTABIAET OIPOM-
HOE KOJIMYECTBO MH(OpMALMU O IPUPOJIE YACTUL, B OCOOEHHOCTH UX
FEOMETPUHU.

[Ipu aHanm3e W3MepeHHs TUAAPOM C KyTIPYTUM» OOpaTHBIM pac-
cestHHeM TpeOyeTcsl 3HaHWe JIMIAPHOTO COOTHOIICHHS, XapaKTEPHO-
ro s adpososibHoro tuma [Klett, 1981; Fernald, 1984; Ansmann
and Miiller, 2005; Mromrtep Et al., 2007]. Tumsr aspo3oneit 3aBuCIT
OT MECTOMOJIOKEHHSI N3MEPEHHsI, OT BEIWYHMHBI HHTEIPUPOBAHHOTO
ko3¢ duienTa o0paTHOro paccesHus U kodddunmenTa aenonspu-
3anun yactun [Omar et al., 2009]. Tunsl aspo3onel, UCTIONB3yeMbIe
B CALIPSO, 6putd maeHTH(GHUIMPOBAHBI W3 KIACTEPHOTO aHAIHM3a
AERONET: yucTtbIit MOpCKO# a3po30iib, AbIM (TOpsias Ouomacca),
MIbUTh, 3arps3HEHHAs MBUTb (CMECH MBUTH W JIbIMA), 3arps3HEHHBIN
KOHTUHEHTAJbHBIA U YUCThIM KOHTUHEHTAJIbHBINH a’po30iib [Omar et
al., 2005, 2009]. Kaxaslif THIT adpo30J1s XapaKTepu3yeTcss Habopom
JTUAApHBIX oTHOIEHuH mpu 532 u 1064 HM, KOoTOpbIe OBLIM paccyu-
TaHHBIE W3 THIWYHBIX pacHpeelieHHil pa3MepoB YacTUI] U KOM-
IUIEKCHBIX ITOKa3aTesleld MpPeJIOMJICHHS, B3STHIX W3 HAOIIONeHHH
AERONET.

Hns MunepanbHOU nbUH U3 3anaaHod Caxapbl NpeAbIoYyIIUe HC-
CJIEZIOBaHUS TIOKA3bIBAIOT, YTO OTHOIIEHHWE JuaapHoi nbuid B 40 cp
MOKHO paccMaTpuBaTh Kak 3((eKTHBHOE JINAAPHOE COOTHOIIEHHE,
KOTOpOE BKIIOYaeT 3PPEeKT MHOTOKPATHOTO PacCesHUS Ha OOIBIINX
meUTeBbIX yactumax [Wandinger et al., 2010]. OtMerum, 9TO CIOXK-
Hasi MUHEPAJIOTUS MUHEPATHLHOHN MBUTH BaphbUPYETCS B Pa3HBIX PETH-
OHAaX UCTOYHHMKA U MOXKET MPUBOIUTH K PETHOHATEHOMY U3MEHEHUIO
OTHOILIEHUS JUIAPHON MBIIM co 3HadeHuaMu 10 40 cp npu 532 HM
[Schuster et al., 2012].

B nanHoii paboTe npeacTaBieH aHaIU3 XapaKTePUCTHK MBIJIEBOIO
aTMoc(hepHOro a’po30iis Haj YepHBIM MOpeEM, TOJTYYSHHBIX MOCPE]-
ctBoM usmepenuit CALIPSO.
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MHUKPO U ME3OMACHITABHAS CTPYKTYPA BOPbBI
Edumos B.B.

DOI'FYH MI'U, 2. Cesacmononw, Poccus
vefim38@mail.ru

KuaroueBnie cinoBa: HoBopoccuckasi, HoBozemennckas, Sntunckas
0opa, THIPOAMHAMUYECKHE PEXKHUMBI, MOPBIBUCTOCTh, pPEaHAIIN3,
LUKJIOHUYECKAs HUPKYIISILIUSL.

PaccMoTpeHs! TaHHBIE KIMMATHYECKOTO PEaHaIn3a C MOBBIIICH-
HBIM TIPOCTPAHCTBEHHBIM paspemeHueM i1 UepHOMOpCKO-
Kacnmiickoro pernona ¢ 1enbio BbIACICHUS] 0COOEHHOCTEH CTPYKTY-
PBI TIOJIEW CKOPOCTH M TEMIIEpPATyphbl B IHANa30HE MHUKPO- U ME30-
macmtaboB (1 — 100 xm). [{ng BocmipousBeneHus pa3BUTHS OOPHI U
W3yYeHHs TUAPOMETEOPOJIOTHUECKIX YCIOBHUH, OMpENesiomux 00-
Py, BBIIOJIHEHO YMCIEHHOE MozaenupoBanue Hosozemensckoi, Ho-
BOPOCCHHUCKOW W SITTHHCKOW OOpBI ¢ MCIOIL30BAaHUEM MOJICTH pe-
rHOHANBHON atMocdepHor mupkyssimmn WRF-ARW. Bocnponsse-
JCHBI TOJII CKOPOCTH M TEMIIEpaTypbl, a TaKXKe BBIAEIEHBI 0COOEH-
HOCTH, XapaKTepHble AJsl 110001 OOpHI — MOBBIICHUE TEMIIEPATYPEI
1 CKOPOCTH B OOJIaCTH TNOJBETPEHHOro CKJIOHa rop. JlaHa omeHka
TEMIIEPaTypPHBIX KOHTPACTOB MpPU OOTEKAaHUU ITOTOKOM BO3yXa rop-
HOro Xpe0Ta. DTOT 3P PeKT MOATBEPKACH pe3yabTaTaMu 00paboTKu
nmaHHeIX ASR mns HoBozemenbckoil OOphI M TaHHBIMHU KJIMMAaTH4e-
ckoro peananusa a1 UepHoMmopcko-Kacnuiickoro pernona. ®op-
MHUpOBaHHE 00acTu OOJIBIIMX CKOPOCTEH M IOTOKOB SIBHOTO H
CKPBITOTO TEIIA, CBUIETENBCTBYET O KIIMMAaTHYECKOW POIM apXulle-
nara HoBoit 3emum.

UucneHHoe MOJENHPOBAaHME SMU3010B pa3BuTHA HoBopoccuii-
ckoil m SInTHHCKOH OOpHI MOKa3BIBACT XapaKTepHBIE OCOOCHHOCTH
peXUMOB OOTEKaHUS BO3AYIIHBIM MOTOKOM XpeOToB KphIMCKHX U
KaBkasckux rop. Beigenens! aBa pexuma, Onpeaensonue XxapakTep
00TEeKaHus MOTOKOM BO3yXa FOPHOTo XpeOTa U BpEeMEHHYIO H3MEH-
YUBOCTH (IIOPBIBUCTOCTH) CKOPOCTH IIPUIIOBEPXHOCTHOTO BETpa.
3HaynTeNbHAas POCTPAHCTBEHHO-BPEMEHHAsl U3MEHUNBOCTh SIBIISET-
Csl XapaKTepHBIM NpU3HaKOM YepHOMOpPCKOil OOpBHI.
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Brigenena kpynmHomacmtabHasi ocoGeHHOCTH HoBopoccuiickoi
0opbl — 00pa3oBaHUE 3aMKHYTOH IMKJIOHWUYECKON IHMPKYJIALUU B
I0ro-BocTO4YHON yactu YepHoro mops. Paccmotpensl ¢usmyeckue
MEXaHHU3MBI ee (HOpPMUPOBAHUSI.

WU3MEHEHUE TAPAMETPOB ATMOC®EPHOM
OUPKYJIAIUN HAJ JAJIBHEBOCTOYHBIMHA MOPSIMU

Mesenuesa JI.H., [Ipy3s H.H.

JABHUI'MU, 2. Braousocmok, Poccus
Imezenceva@ferhri.ru

KioueBble ca0Ba: MycCOH, JIenpeccus, MUPKYJSIIUs aTMocdepsl,
AHTULHKIIOH, MHACKC LUPKYIALUH, KIMMaTHYecKas TeHICHLIUS.

UepenoBaHue 1mosiel AaBleHUs ONPEACIICHHOTO 3HaKa ¢ yCTONYH-
BBIM WX TpeoOiialaHueM OT Ce30Ha K CEe30Hy co3aaeT Ha JlampHeM
BocToke 1 Haj qanbHEBOCTOYHBIME MOPSIMH OCOOBIN THIT TUPKYJIS-
LUU — MyCCOHHBIN. CHHONITUYECKHE MPOLIECCH] IPU 3TOM XapaKTepu-
3YIOTCSL SIPKO BBIP2KEHHON CE30HHOCTBHIO, HO HAaXOSTCA B Ompee-
JIEHHOM COTJIACHH ¢ OOIIeTIaHeTapHBIMU (haKTOpaMH.

B pabore uccnenyroortcsa nmapameTpsl MyCCOHHOW LUPKYJIALUU Haj
npubpexxueiMu paiionamu [lansHero BocToka Bo BTOpoii MOJOBUHE
20-ro u B Havane 21-ro BexoB. [[1s1 0OOBEKTHBHON OIIEHKH MapameT-
poB arMoc(epHO LHUPKYJSAIHMUA pacCYMTAHBl MHACKCHI: yCpeTHEH-
Hble HOPMHPOBAHHBIC 3HAYEHUS aTMOC(EPHOTO JABIEHUS U T'eOIlo-
TEHLUAJIbHOU BBICOTHI IO BBIJIEIEHHBIM paiioHaMm JlaneHero BocToka
U HOPMHPOBAHHBIE PA3HOCTH aTMOC(EpPHOrO HaBIECHUS MEXKIY
CMEXXHBIMH paifOHaAMH CYIIIA U MOPSL.

IIpocnexxnBass MHOTOJETHHH XOJ MYCCOHHBIX HHJIEKCOB (CTaH-
JTApTU30BAaHHOW pa3HOCTH aTMOC(EpHOro MaBIEHHS), MOXXHO BBI-
SIBUTb, YTO B TEPUOJ MCCIEIOBaHMS HHTEHCHUBHOCTh MYCCOHHOM
LUPKYJISIUN B MpuOpexkHoit 3oHe JlanmpHero Bocroka ocnabesana;
ocnmabeBana Kakx JISTHSS, TaK U 3UMHSS (a3bl MyCCOHA.

OCHOBHOH NpUYHMHON OcnabneHus JeTHeH (a3bl MyccoHa SBIIS-
eTcsl Aerpajauus IUKIOHUYECKOW aKTHUBHOCTU Haj Aszuel. Asuat-
CKasl ¥ aMypcKas JIETIPEeCCHU B TOCIIEIHIE NECATHIIETHS ObLIH MEHEee
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aKTHBHBI 10 OTHOMICHHIO K 50 — 60-M rogaMm mpoIUIOTO CTOJETHS.
Hauvano nepuona ociabienust npuxonurcs Ha 1968 r., HOCHT Xapak-
TEp CKauKa OT CTaAuH OOOCTPEHHS MYCCOHA K COCTOSIHHIO, OJM3KOMY
K Cp€AHEMY MHOT'OJICTHEMY C HE3HAYUTCIIbHBIMU OTKJIIOHCHUAMHU B
OTACIIBbHBIC I'OALI OT HOPMEI (JII/IIHL H3pCaKa UHACKCHI OTKIIOHAKOTCA
OT HOpMBI OoJiee 4eM Ha OJHO CTaHJapTHOE OTKJIOHeHue). B mo-
cineqaue roael 20-ro Beka W Hawane 21-ro ocnabieHHWr0 JETHETO
MYCCOHA CITOCOOCTBOBAJ CJIA0BIA AaHTHUIIUKIOTeHE3 Hal OXOTCKUM
MOPEM M IIPUWIETAIOIUMHU aKBAaTOPUSIMU THXOro okeaHa.

B xomomnHoe momyromue Omaromapsi XapakTEpHOMY pacIoiOoXkKe-
HHUIO 6ap1/1qec1<1/1x nap — KOHTUHCHTAJIbHAaA 4aCTb 3aHATa O6IlII/IpHBIM
AHTHUIIMKJIIOHOM, a OK€aHMYCCKasd — IHUKIOHOM HJIN CepHCﬁ OUKIIO-
HOB, BCE MIPUOPEKHBIE TEPPUTOPUU HAXOJATCS B 30HE OONBIIUX Oa-
pUYECKHX W TEPMHUYECKHX TPaJUeHTOB, OOpaTHON HAaIpaBIEHHOCTH
MO0 OTHOIICHUIO K TEIJIOMY IIOJYI'OJUIO. COSHaCTCﬂ HUPKYJIALUA,
OnaronpusaTHas s CTOKa XOJIOAHOTO CYXOTO BO3/1yXa C KOHTHHEH-
Ta, HaJ NATHHEBOCTOYHBIMH MOPSMH MpPe0oOIaatoT BETPHI ceBep-
HBIX, CEBEpO-3alaJHbIX M 3alaJHbIX HAIpaBJICHUI (C KOHTHHEHTA),
KOJINYECTBO OCAJKOB H BIQKHOCTh B HEMIOCPEACTBEHHOM OJM30CTH K
MaTepUKy HE3HAYWTEIbHBI. TakoBO TMpOSBICHHE 3UMHEH CTaIuu
MyCCOHa.

CocrosiHEe CHOMPCKOrO MakcUMyMa, OJHOTO U3 OCHOBHBIX PETHO-
HAIBHBIX [IEHTPOB JCWUCTBHSI aTMOC(EpPHl B XOJOJHOE MOIYTOAue, B
90-x rojax MpONLIOro BeKa W Hadyajie HOBOTO THICSYEIIETHS OIICHHUBA-
eTcs Kak Oym3Koe K HopMe win cinabee o0braHOr0. AT™MOC(hEpHOE naB-
nenue Haja OacceiiHoM JleHbl (00ACTh JIEHCKO-KOJIBIMCKOTO OTpPOTA)
TaK)Ke HIDKE CPEeJHUX MHOTOJETHHX 3HaYeHWH. DTH TPOIECCH CIIO-
COOCTBOBAJI OCJAOJIEHUIO 3UMHENH OapHuecKod HamnpsHKEHHOCTH Ha
Hanmsaem Bocrtoke. AneyTtckas aemnpeccusi, HECMOTpPS Ha aKTHBHOE
pa3BuTHE, 3a4aCTyI0 3aHMMaia HEBBITOAHOE JUIS PAa3BHTHS MYCCOHA
BOCTOYHOE TIOJIO’KEHHE OTHOCUTEIHFHO CPETHETO MHOTOJIETHETO.

0060011as moJlyuYeHHbIC B pab0Te MaTepUalIbl, MOXKHO 3aKJIHOYHTh,
YTO BO BTOpoH monoBuHe 20-ro Beka M Hayane 21-ro B peruoHe, B
ToM yucie Hanx SmoHckuM u OXOTCKUM MOPSIMH, OTMEYaJCs Mpo-
mecc ociaabieHNsT MyCCOHHOM ITUPKYJIAIMHA. ITO OTHOCHUTCS K 00erM
CTaJ¥sIM JIETHETO JallbHEBOCTOUYHOI'O MYCCOHA M 3UMHeEW ¢aze myc-
cora. Ocnabnenne OapudecKod HANPSHKEHHOCTH OMPENesIoch Je-

118



rpajanuell perHoHaIbHBIX LEHTPOB ACUCTBUS aTMOC(hEpHl U UX Me-
CTOIOJIOKEHUEM.

BJOKUPYIOIIWI AHTUIIMKJIOH HAJT BAPEIIEBBIM
MOPEM KAK ®AKTOP ITIOXOJIOAAHHUS B EBPOIIE

Coxoauxuna H.H., Cemenon E.K., Cokonuxuna E.B.

MI'Y, e Mockea, Poccus
natalia.sokolikhina@gmail.com

KiroueBble cji0Ba: CHHONTHKA, OJIOKHPYIOLINE aHTULMKIOHBI, I10-
TeIUIeHUE B APKTHKE.

W3ydyeHne CHHONTHYECKHWX ACHEKTOB 3WMHEIO IIOTEIUICHUS B
ApKTHKe BBIIOJIHEHO Ha nipumepe 3uMbl 2011/2012 rr., koTopas ObI-
Ja caMoil Temaoi B ApKTHKE 32 BCIO UCTOPHIO PETYJIAPHBIX METEO-
HaOmoaennit. Tak, Ha 3emine Ppanna-Hocuda B sHBape BIIEPBHIC
Obuta 3adukcupoBaHa temneparypa Beiie 0°C. Tlo aToil mpuunne
3HauMTeNbHas dYacTh akBaTopuu bapenneBa u Kapckoro mopeit
ocTaBajiach CBOOOJHOM 0OTO JIbaa.

HecmoTpst Ha 60JBIIOE KOJIWYECTBO HCCICAOBAHWA WU3MECHECHHMA
KIuMaTa ApKTUKH €lle MHOTHE BOIPOCHI OCTAIOTCS OTKPBITHIMHU.
OcobeHHO 3TO KacaeTcsl MPOLIeCCOB CHHONTHYECKOro Macirtada. B
HacToAlIeH padoTe MpUMEHEHHe CHHONTHYECKOTO aHaIn3a Ui U3y-
YEeHUs KPYMHOMACIITAOHBIX aHOMAaJIMi TeMIlepaTypbl B ApPKTHKE
[TO3BOJIMJIO CUCTEMATU3UPOBATh CHHONTHUYECKUE MPOLECCH B BBICO-
KHX IIUPOTax U 00OOIIMTH CLIEHApUM Pa3BUTHSA 3MMHHUX MOTEILIe-
HHUI.

Bruto mokazaHo, 4To GopMUpOBaHKE BBICOKOIIMPOTHOTO TEILIOTO
U BBICOKOI'O OJIOKMPYIOLIET0 AHTHLUKIOHA 3aCTaBWJIO H3MEHUTH
HamnpapiieHHe BEAyIIero MOTOKa Haj 3aloyiIpheM C 3alagHoro Ha
I0’)KHBIN, YTO MPUBEIO K OECHpeLeeHTHOMY BBIHOCY TEIUIOr0 BO3-
Ioyxa ¢ ATJIaHTHKH B LEHTPaTbHYI0 APKTHKY BIUIOTH 10 82 — 84°c.1.
IOxupie Berper Han Ilmumbeprenom u 3emieit ®panma-Hocuda,
JIOCTUraBIIUE 3HAYEHUH CTPYHHOIO TEYEHUS, TOCIIYKWIH IIPUUUHON
(hopMHupOBaHKs HEOBIBAIBIX AHOMAIIMI TeMIepaTypbl Bo31yxa BOIH-
3u 80-ro rpagyca ceBepHoW mupoThl (10 +18, +20°C) u pe3koit uH-
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teHcudukanuu HInundeprenckoro Témioro TeueHus (Ha ceBepe ba-
penuesa mMopst BOmm3u Llnuubeprena Obiin 3a)MKCUPOBAHBI 3HAYE-
HUSl aHOMANWK TeMIepaTypbl HOBEPXHOCTH OkeaHa Ooipmie +3°C).
Ilnomans nempoBoro nokpeiTus bapeniena u Kapckux mopeit k map-
Ty 2012 1. OblTa HaUMEHbBILIEH 3a BCIO MCTOPHUIO PETYJSIPHBIX TH-
CTaHLMOHHBIX HAOJIIOJCHUH.

OIHOBPEMEHHO ¢ 3UMHEH APKTHKOW TOpa3HTeIbHbIE TTpeodpas3o-
BaHHUS MaKpOMacIITaOHON LUPKYJISIUH TPOUCXOANIN B YMEPEHHBIX
LIMPOTaX, KOTOPBIE CIOCOOCTBOBAIIM BHIHOCY XOJIOMHOTO BO3AyXa U3
Cubupu B Teruible 00JacTH FOKHOW EBPOIBI M YCTaHOBJICHHIO pe-
KOpPIHO HU3KHX TeMIeparyp Ha bankanax u B crpanax Cpenmsem-
HOMODBSI.

Ha rore eBpomnetickoii Tepputopun Poccun Ha mobepesxse UepHoro
MOpsI B 3TO BpeMs Habronanachk cuiibHeHmas 6opa. B HoBopoccwiicke
277 sHBaps TIPU yparaHHOM BeTpe 38 M/C MPOUCXOAMIO MapeHUe MOpS U
ObicTpoe obnenenenue cynoB. 7 — 8 deBpanst B KepueHckom mponuse
CKOpOCTh BeTpa gocturana 26 — 29 m/c, B HoBopoccuiicke — 33 —
44 m/c, B I'emenmxmke — 32 — 39 m/c (http://meteoinfo.ru/news). Ypa-
raHHbIe W OJM3KKME K HUM CKOPOCTH BETpa MPHBEIN K MAaCCOBBIM OT-
KIIIOYEHUSIM 3JIEKTPOIHEPTUH, NOBPEKICHUIO KPBILI U 3/1aHUI, OBaILy
JIEPEBHEB U BBEJICHUIO PEKIMA YpE3BbIYaiHBIX CUTYaINil.

KJIMMATHAYECKHUA ITPOTHO3 BETPOBOI'O BOJTHEHUSA
U BBICOKOM CKOPOCTH BETPA HA YEPHOM MOPE B
XXI B.

Cypkoga I'.B., Apxunkun B.C., Kononiasuukosa I'.B.,
CemenoB E.K., Coxonuxuna H.H.

MI'Y, 2. Mockea, Poccus
galina_surkova@mail.ru

KiroueBble ciioBa: BeTpOBOE BOJHEHHE, IPOTHO3, CKOPOCTh BETPA,
aTMoc(epHoe JaBlicHHe

OxcTpemainbHble sfBiIeHHUA (D) HA MOpe BO MHOTOM CBSI3aHBI C
coctosiHeM atMocdepsl. K TakiuM cOOBITHSIM MOKHO OTHECTH BBICO-
KM€ 3HaYCHMsI CKOPOCTH BETpa U CHJIBHOE BETPOBOE BOJIHEHHE. Mu-
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HAMH3AIUST PUCKOB, CBSI3aHHBIX ¢ DS, BO3MOXKHA MPH MX MPOTHO3E.
st BeIpaOOTKM AOATOMEPUOTHON CTpPATETUH aJanTaluyd OOIIecTBa
Y TPHUPOJBI K KIMMATUYECKHMM H3MEHEHUSM HEoOXOAMMa OIICHKa
MTOBTOPSIEMOCTH W MHTEHCUBHOCTH DSl. Taxoif mporHo3 MOXeT ObITh
BBITIOJIHEH C UCIOJIB30BAHUEM PE3YIbTATOB MOACIUPOBAHUS KIUMa-
ta. CI0XHOCTH 3TOH 3a7auu CBS3aHBI C OCOOCHHOCTSMH MOJEJICH
KJIUMaTa, B TOM YHCIIE C WX MPOCTPAHCTBEHHBIM pa3pelieHneM, Ia-
pamMeTrpu3aieii mpoIeccoB, yIeToM 00paTHBIX CBS3€H B KIIMMAaTHUC-
CKOH cucteme. BemenacTBue 3TOro KiIMMaTHUYECKHE BEIHMYUHBI pac-
CUHTHIBAIOTCSI MOJETISIMHU C PA3HOU CTENEHBIO TOYHOCTH, KPOME TOTO,
MOJICIIA HEIOOIICHUBAIOT BEITMYNHY PEIAKUX IKCTPEMAIIBHBIX METEO-
POJIOTHUECKHX BEJIMYUH U UX MMOBTOPSIEMOCTh. B CBsI3u ¢ 3TUM 1erne-
coo0Opa3Ha pa3paboTka METOJOB HEMPSIMOTO MPOTHO3a IKCTPEeMaib-
HBIX SBJICHUM, B YaCTHOCTH, Ha OCHOBE T'€HETHUYECKHX cBs3eil DS ¢
KpyITHOMACIITaOHBIMH aTMOC(EPHBIMU MPOIECCaMU, 00JIee TOYHO
BOCIIPOU3BOJAUMBIMU MOJEISIMH, YEM JIOKAIbHbIE 3HAUEHHS IKCTpe-
MyMOB. B Takom ciydae mporHoctuueckuM mokazarenem KP Oymer
MTOBTOPSIEMOCTH TAaKHUX MPOILIECCOB B Oy IyIIEM.

Kanennaps mropmoB UepHoro Mops (CO 3HAUUTEIBbHON BBICOTOM
BOJIH />4 M) OBbLI COCTaBJICH JUISl COBPEMEHHOTO KJIMMAaTa 1Mo Pe3yiib-
TaTaM YHCIICEHHBIX SKCIEPUMEHTOB MOJEIU BETPOBOI'O BOJIHEHUS
SWAN (Simulating Waves Nearshore) 3a mepuox 1948 — 2010 rr.,
BBITIOJIHEHHBIX Ha cyrnepkomibiorepe «JlomonocoBy (MIY). [an-
HBIE O TIOJIE BeTpa M DJKCIEPUMEHTOB B3ATHl M3 peaHalIn3a
NCEP/NCAR c¢ muckpeTHOCTBIO 1O pocTpaHcTBY 1,9 x 1,9° mmpo-
THI M JTOJITOTHI, 10 BPEMEHH — 6 4.

Ha ocnoBe pa3paboTaHHOT0 MeTOAa KIMMATHYECKOTO MPOTHO3a
SKCTPEMaIbHBIX SBJICHUNA MOTYUYEHO, YTO pEaKLHed pexuMa BeTpo-
BOTr'0 BOJIHEHUA B UepHOM MOpe Ha MpoaoikeHre noremmieHus B XXI
Beke (aHcamOmb Mojeneit kimmara, crenapuit RCP8.5 mpoekra
CMIPS) craner yBenudeHHE MOBTOPSIEMOCTH CHHONTHYECKUX CHUTY-
aruii (OHM OICHUBAIKCH IO ITOJTFO IPHU3EMHOTO aTMOC(HEepHOro 1aB-
JICHUS), COMTPOBOXKIAIOIINX CHILHOE BOJIHEHHE.

OTtaenbHO MO pe3yibTaTaM Moaenau MHCTUTYTa BEIYUCTUTENBHON
matematuku PAH INMCM4 Obina BHIIONHEHA OIICHKAa TOBTOPSIEMO-
ctu cuHonTHueckux curyammii B XXI Beke (cumenapuii RCP8.5,
CMIP5), compoBOXKAarOMMX BHICOKHE CKOPOCTH BETpa B palioHE ce-
BEpO-BOCTOYHOTO ToOepexbs UepHoro mops. [lockonbky BeIOpaH-
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HBIHA U1t mporHo3a cueHapuii RCP8.5 cunTaercs nanbomee skcTpe-
MaJIbHBIM (TI0 OTHOUICHHUIO K U3MEHEHHUIO PaJrallMOHHOro OajnaHca —
OTHOM W3 BaKHEWIIMX COCTABISIOMINX KIMMAaTHYECKOH CHCTEMBI),
MOXHO 3aKJIIOYWUTHh, YTO JaXXE€ 3HAYWUTCJIBLHBIC HAIIPAaBJIICHHBIC U3ME-
HEHHs KIMMaTtooOpasyromux ¢aktopoB B XXI, 3amaHHbIe B ClieHa-
pUH, MOTYT HE BbI3BaTh CTATUCTHYECKH 3HAYMMOE W3MEHEHUE WH-
TEHCUBHOCTH LUKIOHUYECKON [NESITENbHOCTH BO BHETPONNYECKUX
mrupoTax, 0 4eM CBUACTCIIBCTBYET IMPOTrHO3 MOBTOPACMOCTHU CHUHOII-
THUYCCKHUX CHTyaHHﬁ, IMMOTCHIHAJIIbBHO BbBI3BIBAIOIINX BBICOKHUE CKOPO-
CTH BETpa B 3TOM paiioHe, B TOM YHCIIE, HOBOPOCCHUCKYIO Oopy. On-
HAaKo, B XOJI€ MCCIIEZIOBaHUS O0HapyKeHO, 4To B Kiaumare XXI Beke
MOBTOPSIEMOCTH OOpBI APKTHYECKOTO KJlacca yBETUUUTCA 110 CpaBHeE-
HUIO C KJIMMAaTOM BTOPO# mojoBHHBI XX BeKa, HO YMEHBIIUTCS Ya-
CTOTa BOBHHKHOBEHUS OOPBI CHOMPCKOTO KiTacca.

O®OPMUPOBAHUE TEMIIEPTYPBI JEATEJBHOI'O
CJIOA YEPHOI'O MOPA B IIEPUO/1bI
XOJIOJHBIX BTOPXKEHUI

baankuna T.M., Muxaiisoa H.B., CuzoB A.A.

OI'BYH MT'U, 2. Cesacmonons, Poccus
bayankina_t@mail.ru

KaroueBbie cjioBa: KBa3sHOJHOPOIHBINA CIIOH, BBIXOJIAKUBAHUE,
TeMIepaTypa, apKTHIECKOe BTOPKEHHE XOJIOJHOTO BO3IyXa, TEPMO-
KJIVH.

IIpencraBieHbl pe3ynbTaThl UCCIEIOBAHHS MPOIECCa BBHIXOIAXKH-
BaHUs BepxHero kBazuogHopoaHoro cios (BKC), mpoucxoasiiero B
TE€4YeHHE KOPOTKOTO BpeMeHH (IIpOoIlecC UMITYJIECHOTO BBIXOJIAXKHBaA-
Hus). MccnenoBanue MpoBOAMIIOCH C UCIIONIB30BAaHUEM APUPTEPOB C
TEPMOKOCOH, paboTaBIIMX B 3amagHoi yacTd UepHoro mops B Je-
kabpe — ¢espane 2012 u 2014 rr. Uccnenyemslii BpeMEHHOW HHTEp-
BaJl XapaKTepU3yeTcs OTPHUIATENbHOM (ha30il MEXXT0JOBON N3MEHUH-
BocTH mHHAeKca co 3HaueHussMu CAK > 1. JIns nMpKyIsSiuu aTtMo-
cdepsl B roasl CAK > 1 xapakrepHo nmpeoOnagaHnue aHTHIHUKIOHH-

122



YeCKOW HIUPKYJSAIUN aTMOC(hEPHl M BTOP)KEHHE XOJOAHOTO BO3AyXa
Ha aKkBaTopHio YepHoro Mops (apKTHdeckoe BTOP)KEHHUE).

Pe3ynbrarhel aHanu3a mokasanau, 4TO B CIy4yac MOHM)KEHUS OTpH-
[aTeapbHOM TeMIeparypsl Bo3ayxa Ha 3 °C TemmepaTypa BOIBI Ha
niryoune 0,5 M nonnxkaercs Ha 0,1 °C.

UccnenoBanus mexaHnsMa noHmxeHus Temmeparypsl BKC mpu
APKTHUYECKOM BTOPXKEHUU IIOKa3zald, 4TO BbixoJaxuBaHue BKC
MIPOMCXOANT B T€YEHHE CYTOK. Takas BBICOKasi CKOPOCTh MPOHUKHO-
BEHUsI XOJIOMHON Bojbl Ha Tyouny 40 m (rmybuna BKC) mpeBbima-
eT ckopocTh Au((y3uoHHON KOoHBeKUuH. OTHAKO, €CIN yYUTHIBAThH
OTHOCHUTEIHHO BBICOKYIO CKOPOCTH BeTpa (okosio 10 M/c), Koropas
Habromanack BO BpeMsl apKTU4Yeckoro BropxkeHHss B 2012 wu
2014 rr., MOXXHO TPEANON0KUTH, 4TO NepememmnBanue B BKC npo-
HUCXOIWIO 10 CXeM€ CHHMPaJbHON LMPKYJSIIHHU, IPH KOTOPOH Ko3d-
¢urmenT obMena MoxeT mpesbimarh 1500 — 2000 cm?/c. B momb3y
3TOT0 NPEANOI0KEHUS CBUIETEILCTBYET TO, YTO ApU(TEphl HAXOIHU-
auck B crpye OCHOBHOI'O YEPHOMOPCKOT'O TEUCHHS.

Bo3szeiicTBue BeTpa Ha BEPXHUH CIIOH MOpPS HE TOJIBKO YBEIUYH-
BaeT ckopocThb nepememnBanus B BKC, Ho u 3ameTHO nedopmupyet
CE30HHBI TEPMOKJIHMH U, COOTBETCTBEHHO, BEPXHIOIO T'PAaHHUIY XO-
nmonHOoTO TIpoMmexxkyTouHoro ciost (XIIC). Ora nedhopmarus BeIpaka-
eTCsl B TOM, YTO B MOMEHT MOBBIIIEHNS CKOPOCTH BETpa TEPMOKIUH
n XIIC 3arnyOnsroTcs, a rpaJueHT TeMIepaTypbl B TEPMOKIIMHE
ymenbmaetcs. [Ipu ocnabnennn ckopoctu Betpa TepmorimH u XIIC
MTOTHUMAIOTCSI HA MEHBIINe TITyOnHBI, yBJIeKas 3a coboil 6oree Tem-
Jble BOABI MOCTOSHHOTO TEPMOKIMHA. TakuM 00pa3oM apKTHYecKoe
BTOP)KEHHE IPH OTHOCUTEIBHO CHJIBHOM BETpPE B T€UEHHUE CYTOK II0-
Hmxaer temneparypy BKC na senmuunny 0,1 — 0,15 °C u nmoBsimaer
TeMIepaTypy IMOJ CIOEM CE30HHOTO0 TePMOKJIMHA, pa3pyllas B psje
cnyqae XIIC. Pazpymenne XIIC B 3TOM ciydae MpOUCXOIUT, IO-
BHIUMOMY, B 30HE €T0 aJBEKTUBHOTO NMPOWCXOXKIEHUS, T.€. Ha I0XK-
HOM nepudepun 3anagHol yacTu YepHOro Mop4.
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IMIIUPUKO-CTATUCTUUECKHIA AHAJIN3 COBBITUI
CHUHOIITHYECKOI'O MACIITABA HA IIPUMEPE
ATIBEJUIMHI'OB U CTOHHO-HAT' OHHBIX KOJIEBAHUI
YPOBHS MOPS B IPUBPEKHOM 30HE
A30BO-YEPHOMOPCKOI'O PETUOHA

EBcrurnees B.I1., HaymoBa B.A., Kupunenko H.®.,
JIrbapen E.IN.

Cesacmononvckuti LJITMC, 2. Cesacmononw, Poccus
vald_e@rambler.ru

KiarueBble cjioBa: anBelIMHT, CCOHHO-HAarOHHBIEC KoJieOaHus, A30-
BO-UepHOMOPCKUN PETHOH, TEKOMITO3HITHSI BPEMEHHBIX PSIOB.

B KJIUMAaTOJIOT U 0a30BBIM CUUTAETCsI SMITUPUKO-
CTAaTUCTHUYECKUI aHaIu3 UCTOPUUYECKUX MACCHBOB TMAPOMETEOPOIIO-
TMYECKUX AHHBIX, IMMO3BOJIIIOINMI B TIJI00AJLHOM CHCTEME OKEaH-
atMocdepa BBICNATh M HM3y4YaThb Ha CTaTUCTHYECKH 3HAYMMOM
YPOBHE TMPOIECCH Pa3HBIX BPEMEHHBIX MaclITab0B H3MEHUYHBOCTH H
WX TPOSBICHWHA B pa3nuyHbIX reorpaduueckux permonax (IPCC
2013). Ananu3 sBIEHUN CHHOINTHYECKOTO MaciTaba, TakuX Kak,
HampuMep, anBeJUIMHT WM CTOHHO-HaroHHbIE KOJIEOaHWsI YPOBHA
MODSI, OCJIOXHEH HEOOXOIMMOCTBIO BBIJICIICHHS JTHUX COOBITUH Ha
(hoHE JONTONEPUOHON U CE30HHON M3MEHYMBOCTH paccMaTpHBac-
Moro 3nieMeHTa. He cymiectByeT cTporo ¢bopMalin3oBaHHONW METOJIO-
JIOTHH BBIJEIIEHUS] TaKWX SIBICHUH U3 MCXOIHOTO psifa s (GOpPMH-
pOBaHHA PENPE3CHTATUBHON CTAaTHCTUYECKON BBIOOPKH. [Ipumene-
HUE CTaHJAPTHBIX METOJOB JIMHEHHOU (MIBTpPAIlMH BPEMEHHBIX Pi-
JIOB MOXKET MPUBHECTH JIOXKHYIO WH(OPMAINIO, YTO CBSA3aHO C He-
CTAITMOHAPHOCTHIO CTATUCTUIECKON CTPYKTYPHI PSIIOB THIPOMETEO-
pPOJIOTHUECKHUX JaHHBIX (HAJIM4YUE, HAIPUMEP, CE30HHOW KOMIIOHEH-
Tl W3MEHYMBOCTH). B0 wu30ekaHWe yKa3aHHBIX CIIOKHOCTEH B
HACTOSIIECH padoTe IpeIaraeTcs UCIOIb30BaTh HETMHEHHBIA METO
JIEKOMITO3UIIMYA BPEMEHHBIX PANIOB Ha sMmmupuueckue mMoanl (Huang
et al., 1998). MeTo mMo3BOJIET BBIACIUTH OPTOTOHAIHHBIE KOMIIO-
HEHTHI psia (0T IIYMOBBIX O TPEHIOBBIX) C COXPAaHEHHEM MHOT000-
pasusi CTATUCTUIECKON CTPYKTYPHI KaXI0T0 U3 HUX M XOPOIIIO 3ape-
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KOMEHIIOBAI ce0sl B 3a7adax BBIJEICHHUS HECTAIIMOHAPHBIX MO B
reousnueckux uccienopanusx (Huang and Wu, 2008).

B pabote nokazaHa mpUMEHHUMOCTh YKa3aHHOTO METOJIa K KIIuMa-
TUYECKOMY aHAJIN3y COOBITHI anBEJUIMHIa W CTOHHO-HAarOHHBIX KO-
neOanuil ypoBHA. J[aHBI CTaTUCTHUYECKHUE OLICHKU MapaMEeTpPOB pac-
MIPENIEICHNs] XapaKTePUCTHK ITHX COOBITHI (MHTEHCHBHOCTH, MPO-
JIOJDKUTENBHOCTh W TIOBTOPSIEMOCTH) B TPHUOpPENKHONH 30HE A30BO-
UepHOMOPCKOTO pernoHa, 0coboe BHHMaHHUE yAETEHO dKCTpeMallb-
HBIM O6JIaCTSIM pacnpeneneﬂmﬁ. BrIsiBIeHBEI OCHOBHBIE BPEMCHHBIC
MacmTadbl MHOTOJIETHEH N3MEHUYNBOCTH MTAPAMETPOB alBEIIMHTOB H
CTOHHO-HArOHHBIX SIBICHUH H o6cy>1<z[aeTcs1 COTJIACOBAHHOCTh HX
MHOTOJIETHEH U3MEHYMBOCTH C KPYITHOMACIITaOHBIMU MIPOIIECCAMU B
cucTeMe okeaH-aTMocdepa.

MU3MEHYUBOCTH NEPEHOCOB TEILIA U3 CEBEPHOI
ATJIAHTUKH B APKTUKY IO JAHHBIM API"O-MOJEJIN
HNCCIEJOBAHUS T'JIOBAJIBHOI'O OKEAHA (AMUAI'O)

JleoeneB K.B.

HO PAH, 2. Mockea, Poccus
KLebedev@ocean.ru

KuaroueBsbie cnoBa: ARGO, monenupoBanue, MUPKYJISINS, TCUCHHS,
KJIUMAT, nepeHoc Tema, CeBepHas ATIaHTUKA, ApPKTHKA.

C 2005 1. u3MepeHus: ¢ MOMOILUBIO OpeH(YIOMIMX aBTOHOMHBIX
BeribiBatorux 0yeB ARGO cramu Bectn Ha OOJbIIEH 4acTH akBa-
Topuu MupoBoro okeaHa. I[OCTOAHHO MOMOJHSAIOUIMECS MAaCCHBBI
M3MEPEHUH MO3BOJISAIOT pelaTh 33Ja4d PEKOHCTPYKIMM U MOHMTO-
PHHTa COCTOSIHUSI OKE€aHa B peXHME, OJIN3KOM K PEalbHOMY BpeMe-
HU, U HCCIIeI0BaTh OCOOCHHOCTH OKEaHCKON TUHAMHKH U €€ M3MEH-
ynBocTH. HakomieHHble MacCHBBI U3MEPEHHI MO3BOJISAIOT MOTYIHUTh
pa3yMHbIE OLIEHKH KJIMMaTH4eCKOIO COCTOSHHMsS MHpOBOro okeaHa
JUTS TIOCTIETHETO NECATHIIETHS. U AAaTh OLIEHKY TEKYLINM BHYTpPUKIIH-
MaTHYECKUM TPEHIaM.

B 2015 r. B UHcTtuTyTe okeanonornu um. ILII. Ilupmosa Poc-
cutickoii akagemun Hayk (MO PAH) Oputa pa3paboTana He UMeEro-
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mas aHajJoroB B MHpPE ApPro-Mojenb HCCIeNOBaHHS TII00aTBFHOTO
okeana (AMMUI'O) u Havanock co3faHNe HOBBIX MAacCHBOB OKEaHO-
JIOTUYECKUX NAHHBIX, OCHOBaHHBIX Ha n3mepeHusx ARGO. I'maBHoe
OTIIMYNE 3TUX paboT OT padoT B JaHHOM HaIIpaBIEHUH 3apyOeKHBIX
KOJUJIEI COCTOMT B KOMOWHUPOBAHUM JTAHHBIX APro ¢ MCTOPUYECKH-
MU KIMMaTHYECKHUMH TOJSIMU (paiiOHBl OTCYTCTBUS M3MEPEHUU H
TIyOuHBI OoJtee 2 KM) ¢ HCIIOIh30BAaHUEM BapHAITMOHHONW METOIUKH
WHTEPIOJSAIUN U3MEPEHUH Ha PEryJIPHYIO CETKY M IMOCIEeAYIOIIeH
MOJIETIbHOM TMAPOJMHAMUYECKOW aJanTaluueld MOJYy4YEHHBIX MOJIEH.
Takoif mojaxo/1 mMo3BoJigeT noiay4dars no JaHHbiM ARGO o Temmepa-
Type W COJICHOCTH TIOJHBI HabOp OKEaHOJIIOTHYECKHX XapaKTepH-
CTHK: TEMIIEpaTypy, COJEHOCTh, MJIOTHOCTh M, YTO CaMO€ IJIaBHOE,
CKOpPOCTh Te4YeHHUil. BBIMOIHEHHBIE POCCUMCKUMHU OKEaHOJIOTaMU
pacueThbl ¢ UCIOJIb30BAHUEM JIaHHBIX Apro oxpaThIBatoT 10-meTHUN
nepuon ¢ 2005 mo 2014 rT. u mpeAcTaBIeHbI €KEMECSIHBIMU, CE30H-
HBIMH, TOJOBBIMU M CpEAHEKIMMaTHUYeCKUMH moismMu. Co3gaHHas
0 pe3yibTaTaM 3TUX pacueToB 0aza maHHeix AMUI'O HaxomuTcs B
cBobogHOM noctyre B cetn MHTepHET Ha cepepe MO PAH mo an-
pecy http://argo.ocean.ru/.

Temno INomederpuma mepeHocuTess Ha ceBep EBpombl HopBex-
CKMM TEYEHHUEM, SBIISIOMUMCS TPOAOKEHHEM OHON 13 BeTBeil Ce-
BepO-ATJIaHTHUECKOTO TeueHUs. AHAIN3 C UCTIOIb30BAHUEM JaHHBIX
AMMHNI'O m3amenunBocTH pacxona HopBeKCKOro TeueHUs U MEPEHO-
ca »tuM TeueHueM temiaa B 2005 — 2014 rr. no3BosisieT BBIAECIUTH
aHOMaJBbHO HU3KHE 3MMHHE pacxonbl u TerionepeHocsl B 2010 u
2013 rr. 1 OOMNBIIYIO TMOJOKHUTEIbHYIO aHOMaiuio 3uMon 2012 r.
AHanu3 MaHHBIX METEOHAOIIOIEHHUH MMOKA3bIBAET, YTO TEMIIEPATyPhI
Ha ceBepe eBporeiickoil Tepputopun Poccuu B deBpae 2010 1. m
mapte 2013 1. GBI OJHUMH U3 CaMbIX HU3KHX 3a BCIO UCTOPHIO Me-
TeoHaOMo1eHui, a suBaph 2012 ., HANMPOTUB, OBUT OJJHUM H3 CaMbIX
terubix. B despane 2010 . Ha ceBep eBpONEHCKONH TEPPUTOPHU
Poccun mpunuy aHoManbpHBIE X0JI0Ja, HA CTaHUUKU Xoceda-Xapa B
HeneukoM aBTOHOMHOM OKpyre JOCTUTHYT BTOPOH MHUHHUMYM TEM-
meparypbl Bo3ayxa, 3adpukcupoBaHHEI B EBpore 3a BpeMs HaOIro-
nennii — -56.4°C. Maprt 2013 1. Ha ceBepe eBpOIEeHCKOi TEpPUTOPHH
Poccuu Ob11 caMbIM XOJNOJHBIM 32 mocieanue S0 JeT, cperHeMecsy-
HBIE TeMITepaTyphl BO3ayXa B ApXaHTenbCKOW obmactu u Pecmy0mu-
ke Komu oxazanuce Hrxe HopMmbl Ha 8 — 10°C. B xonme 2011 1. u B
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ssaBape 2012 r. aHOManu# CpeTHEMECTIHON TEMITIEpaTyphl BO3yXa B
poccuiickom cekTope ApkTuku mpesbiman +12...+14°C, a B o6cep-
Baropuu uM. Kpenkens Ha o. Xeiica — +16°C. Bnepssle 3a BClo uc-
TOPHUIO MPOBOIMBIINXCS 3/IeCh MeTeoHaOmroaeHnit B suBape 2012 r.
ObL1a 3apukcrpoBana TemmepaTypa Bo3myxa Beiie 0°C.

CpaBHUTENBHBIA aHAIN3 W3MEHYMBOCTH PacXOZOB U IEPEHOCOB
TeIuTa TeYeHUsIMU U uHeKkca CeBepoaTIaHTHIeCKOTO KOJIIeOaHus 3a
riepuon 2005 — 2014 rr. moka3pIBaeT HATHINE MEXIY HAMH XOPOIIIO
BBIPA)KCHHOU CBS3H.

Pabota BeImotHEeHA TTpH Hoxaepskke rpanTa PH® Ne14-50-00095.

CE30HHAS UIBMEHYUBOCTDb TEMIIEPATYPHBIX
®POHTOB HA TIOBEPXHOCTHU YEPHOI'O MOP4I 11O
CIIYTHUKOBBIM JJAHHBIM

Koamaxk P.B., Apramonos 10.B., Ckpunaiena E.A.

OI'FYH MI'U, 2. Cesacmononw, Poccus
rkolmak26@yandex.ru

Kuarouessble cioBa: UepHoe Mope, CIyTHUKOBBIE JaHHBIE, TeMIIepa-
Typa MOBEPXHOCTU MOPsI, TUAPOIOTUYECKUH (HPOHT, TPAfUCHT TEM-
neparypbl, CE30HHAA N3MEHYHBOCTb.

IIpencraBnensl pe3yNbTaThl HCCIEAOBAHUS OCOOCHHOCTEH BHYT-
PHUTOIOBOTO IMKJIA XapaKTEPUCTHK TeMIIEPaTYPHBIX (JPOHTOB Ha TO-
BEPXHOCTH YepHOro MOpsl Ha OCHOBE COBPEMEHHOI'O MacCUBa CIIyT-
HUKOBBIX J@HHBIX C BBICOKHMM IIPOCTPAHCTBEHHO-BPEMEHHBIM pa3-
pemenuem. Mcnons3yercs maccuB Black Sea High Resolution and
Ultra High Resolution Sea Surface Temperature Analysis, conepxa-
LMK JAaHHBIE CITyTHUKOBBIX M3MEPEHUH TeMIepaTyphbl IOBEPXHOCTH
mopsa (TIIM) 3a mepuon c suBaps 1982 mo mekadpp 2015 rr. co
CpeIHEeCYTOYHBIM OocpelHeHHeM B y3iax ceTku 0,04° x 0,04°.

OpOHTHI BBIEJSUIMCH MO SKCTpeMyMaM MepuanoHanbHbIX (MI'T)
u 30HaANBHBIX (3I'T) rpaguieHTOB TeMIlepaTypsl, KOTOPHIC PACCUHTHI-
BAJIMCh MO cpeHEeMeCSYHbIM 3HaueHusM TIIM s kaxxzaoro roaa u
Janee MOMECSIYHO ocpeHsch 3a 34 rona. Unentudukanus ¢Gpon-
TOB IPOBOAMJIACH 11O JHAIIA30HY TEMIIEPATyPhl, COOTBETCTBYIOLIEMY
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JAaHHOMY 3KCTPEMYMY, 3HaKy T'paJHeHTa U IIUPOTHOMY N JOJTOT-
HOMY MOJIOKEHUIO 3KcTpemyma. [lonoxxkurenbHoe 3Hauenue MI'T
(3I'T) moxa3bIBaceT MOBBILICHHE TEMIIEPATYypPhl B HAPaBICHUH C Ce-
Bepa Ha 10T (¢ 3amana Ha BOCTOK).

CoBMeCTHBIN aHanmM3 CpeaHerofoBeIXx pacnpeaeneHuit TIIM,
MI'T u 3I'T nokasan, uro B UepHOM MOpe MOYKHO BBINEIUTH Psift
(pOHTANBHBIX Pa3eNoB, KOTOPbIE UMEIOT Pa3HY0 HHTEHCUBHOCTh U
MIPOTSKEHHOCTh. BOJIBIIMHCTBO (POHTOB pacroyaraercsi Onmke K
OeperaM M SIBJISIETCSl PE3yJIbTATOM B3aMMOJEHCTBUS NMPHOPEKHBIX
11eab(QOBBIX BOJ C BOIHBIMH MaccaMH, NMepeHOCUMbIMH OCHOBHBIM
YEepPHOMOPCKUM TEYCHHUEM.

Ha ceBepo-3ananHoM menbge NpocIe:KUBAIOTCS TPH (POHTAIIb-
HBIX pa3lena, WHTEPIPETUPYEMBIX KaK OTAENbHBIE BETBU OOLIETO
Cesepo-3anagaoro ¢pponra (C3d) — [Ipudpexnas (IIpBC3d), Llen-
TpanbHas (IIBC3®) u FOxnas (FOBC3®). Ha ocransHoil akBaTopuu
Mopsi OblTM  BbLAENEHBl ciepylomue  QpoHTh:  KepueHcko-
Oeonmocuiickuit GppoHT (KOD), Kaskasckmii (KaBd), @poHT 10KHOM
TPaHUIB] TEIUTBIX F0T0-BOCcTOYHBIX BoA (PIOI'), barymckuii (bar®),
IOro-Boctounsnii (FOB®), Anaronuiickuii (AD), bocdopckuii (bD)
u 3anaxseiit npuopexueri (3[1pd).

Kpome xopormio BeIpa)keHHBIX HpUOpPEXHBIX (HPOHTOB, B TTy0o-
KOBOJHOM yactu YepHoro mopsi Oblin 0OHapy>KeHbI (pOHTaIbHBIE
30HBI KBa3U30HANBHOW OpPHEHTALUH, MPEACTABIAIONINe co00i 0bma-
CTH TIOBBIMIEHHBIX 3HaueHUH MI'T 0e3 4eTKO BBIpaKCHHBIX OTICITb-
HBIX 3KCTPEMYMOB, KOTOPBIE MOKHO OBUIO OBl HMHTEPIPETHPOBATH
Kak KnuMaTudeckue GpoHTsl. OfHA Takas 30Ha C TOJI0KUTEIbHBIMU
3HadeHusasMu MI'T pacnosnaraeTcs B LIEHTpallbHOM 4YacTH MOpS —
(poHTanpHas 30HA HeHTpaidbHON udacTu Mopsa (O3L[UM). Bropas
30Ha C MPeOoOJIAAAINUMU OTpUIlaTeaIbHbIMU 3HaueHusIME MI'T nipo-
CIJIC)KHBAETCA B I0OT0-BOCTOYHOM YacTH MOPS — FOT0-BOCTOYHAs (PPOH-
tanpHas 30Ha (FOB®D3).

B pabGote 00cykmaroTcsi BO3MOXHBIE MEXaHU3MbI CE30HHOMN H3-
MEHYUBOCTH MHTCHCHUBHOCTH OTHENbHBIX (hpoHTOB. IlokazaHo, uTO
BerBu C3®, KOO, OIOI, IOB®D, 3[Ipd nambosee oOOCTpEHHI B
3UMHUN TIEPHO, KOTJa yBEIWYHMBAIOTCS KOHTPACTBl MEXIy Ooiee
XOJIOJHBIMU TMPUOPEKHBIMU BOAAMHU M BOJAMH OTKPBITOTO MODPS.
JleroM, KOrJa OBEPXHOCTHBIE BOABI Hanbojee MPOrpeThl U OTHOCH-
TEIbHO OJHOPOIHBI MO MPOCTPAHCTBY, 3TH (DPOHTHI MOTYT IIOJHO-
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CTBIO pa3MbIBaThCs. OPOHTHI B BOCTOYHOW M FOKHOM 4acTH Mops
(Ka®, bar®, A®, b®d), Hao6opot, Hanbosee 000CTPEHBI B JICTHUI
MEepUOJ U 0CIa0JICHBI 3UMOM.

®poHTanbHBIE 30HBI B TIyOOKOBOAHON uacTu YepHOro Mops
TaKkKe TMOABEPKEHBl CE30HHOHW HM3MEHYHMBOCTH. Tak, (pOHTalbHas
30Ha IIEHTPAJIBLHON YacTH MOps Hanboee SpKO BbIpakeHa B 3UMHUM
MIEpUOJ, a JIETOM MOET pa3MbiBaThcs. IOro-BocTouHas (GpoHTaIB-
Has 30Ha, HA00OPOT, UMEET HanOOJIBIIYI0 MHTEHCUBHOCTD B JIETHHUH
NepHoJ, a B 3UMHHI NepHoj ociabeBaer.

T'NJIPOJIOTHTYECKASI CTPYKTYPA BOJ B CEBEPHOM
YACTH YEPHOI'O MOPSI B 2016 I'. (87-11, 89-A 1 91-11
PEMCHI HUC «TPO®ECCOP BOJSIHULIKH»)

®equpko A.B., Apramonos 10.B., Illytos C.A.,
Cxpunanena E.A., Koamak P.B.

OI'FYH MI'U, 2. Cesacmononw, Poccus
vault1 02@gmail.com

KuaroueBble cioBa: UYepHoe Mope, THAPOIOTHYECKHE H3MEpEHHs,
TEPMOXaJIMHHAsA CTPYKTypa Boj, OCHOBHOE YEPHOMOPCKOE TEUEHHE,
CeBacTONONBCKUM aHTUIMKIOH, BEPXHUHA KBa3HOJHOPOIHBIN CIIOM,
XOJIOJHBIN IIPOMEXYTOUYHBIN CIOH, CE30HHAsI U3MEHUYUBOCTD.

IIpencraBnensl pe3yiabTaThl UCCIENOBAHUSA CTPYKTYPHI U JTUHA-
MUKH BOJl ceBepHOW 4dacTH UepHoro mops mo martepuanaMm 87-ro
(uro71B), 89-r0 (OKTAOPH) M 91-rO0 (HOSOPH — Aekadbpb) peiicop HUC
«IIpodeccop Bomsuumkuit» B 2016 1. I'mapomornveckre n3MepeHus
MIPOBOMIINCH C MOMOIIBI0 KoMIuiekca «Sea-Bird 911 plus», ckopo-
CTHU TEYEHUU u3MepsIuch B BepxHeM 300-MEeTpoOBOM CJI0€ C MOMO-
isto m3Mepurens Acoustic Doppler Current Profiler (ADCP).

B pacnpeneneHusix TepMOXaTUHHBIX XapaKTEPUCTUK IO JAaHHBIM
TpPeX ChEMOK XOPOIIO MPOCIEKUBANICA CE30HHBIN curHan. OH mposiB-
JISUICS B TIOCJIEIOBATENIFHOM TOHWKEHHH OT ChbeMKH K CheMKE Cpe/l-
Hel TemnepaTypsl BepxHero kBazuonHopoHoro cios (BKC) (Tgkce),
YBEIUUEHUH TEMIEPATyphl B SApE XOJOJHOTO HPOMEXKYTOUHOTO
ciost (XIIC) (Txnc) v yBennueHnn TiTyOWH 3ajeraHusl HIDKHEH Tpa-
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uuiel BKC (Hgke), simpa XIIC (Hxric) u BepxHell rpaHUIbI cepoBO-
JOopoaHOM 30HHI 10 n3onukHe 16,2 yen.en. (Hie2). Tak, B urone Tric
coctaBisia 24 — 28°C, Hpke — 10 — 20 M, Txnc, Hxnc 1 Hig2 n3me-
HSJTUCh COOTBETCTBEHHO B mpenenax 8,19 — 8,49°C, 45 - 95 mu 90 —
170 m. B oxTs16pe Trke coctaBmsma 17 — 21°C, Hke — 10 — 30 M,
Txmc, Hxrnic 1 His2 M3MEHSINCH, COOTBETCTBEHHO, B mpeaenax 8,32 —
8,52°C, 40 — 90 M u 100 — 160 M. B HOs10pe — nekabpe Terc cocTaB-
JIsJ1a 12 — 14OC, HBKC — 25 — 65 M, TXHC, HXHC n H16_2 N3MCHAJINCH
CcOOTBETCTBeHHO B mpenenax 8,50 — §,58°C, 50 — 100m u 110 —
180 m.

Pacmipenenenne COIeHOCTH B TOBEPXHOCTHOM CIIO€ TTOKAa3ajo
yMEHbIIIEHHE AMana3oHa ee U3MEHYHMBOCTH OT MIONA K jAekabpio. B
HIOJIe COJIEHOCTh u3MeHsack oT 17.0%o0 Ha kpaiiHeM ceBepo-3amaje
ceeMkH 10 18.3—18.4%0 B ee mopuctoii yactu. B okTs0pe MuHH-
MabHas COJIEHOCTh Habmonmanack y 6eperoB Kpbima u cocrapisiia
18.1-18.15%o0, y O’)KHOHM TpaHHMIBl NOJMUIOHA OHA HE IMpEBBIIIANA
18.45-18.5%0. B HOs0pe-nexabpe MPOCTpaHCTBEHHBIE H3MEHEHUS
COJIEHOCTH OBLTH He3HAUUTENbHBI — OT 18.2 10 18.4%o.

AHanu3 OUPKYJAIUN BOJA MO AaHHBIM TPeX ChEMOK IOKa3all, YTo
B MIEpUOIbI U3MEpPeHH cTpekeHb OCHOBHOTO YEPHOMOPCKOTO Teue-
uus (OYT) pacmonarasncst Hag CBAJIOM TIIyOWH, IPH 3TOM MaKCUMYyM
HWHCTPYMEHTAIBbHO U3MepeHHoU ckopocTH (60 — 70 cm/c) Habmoan-
cs y roro-3anagasix 6eperoB Kpemma. B crpykrype OcHOBHOrO 4ep-
HOMOPCKOTO T€UEHHSI POSBISUIACH CHHONITHYECKAst N3MEHINBOCTH B
BHJI€ MEAHJPOB U BHUXpeil. XOpOILIO BBIPAKEHHBIN aHTUIIUKIOHHWYE-
ckuil kpyroBopotr — CeBacTononbckuii aHTHULIUKIOH (CA) ObLT 3a-
(hMKkcHpoBaH O JAaHHBIM HHCTPYMEHTAJIHHBIX M3MEpPEHUH B 3araj-
HOI wactu cheMKu. CA uMen KpalHe acCHUMETPUYHYIO BEPTHKAb-
HYI0 MOIIHOCTh €O clIabo pa3BUTOHW ceBepHOW mepudeprel Haxa
menbhoM 1 Ooliee WHTEHCHBHOM FOKHOW Tepudeprerl HaJl CBaJloM
rryouH. HanGonee getko CA mposiBisuics B oktsiope 2016 r. [1o un-
CTPYMEHTAJbHBIM JaHHBIM B 3TOT TMEpPHOJ CKOPOCTH Ha IOro-
3anaanoi nepugepun CA mpocturamu 40 cm/c, Ha CEeBEPO-BOCTOYHOM
— 1o 20 cm/c. TlposiBierne CA HaOMIOOANOCh M B pacIpeAcIICHUSIX
THIPOJIOTHYECKUX XapaKTEPUCTHK. B ero 30He mpociexuBavCh I10-
BbILIeHHE Temreparypsl (1o 21.25°C) n noHnx’eHue CoIeHOCTH (110
18.22%0) Ha MOBEPXHOCTH, yBEINICHHE TITyOWHBI 3aJleTaHus HIDKHEH
rpanuisl BKC (mo 30 — 32 m) u aapa XIIC (mo 90 — 91 m), mpu aTom
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3HaueHus TeMieparypsl B sape XIIC HEeCKOIbKO YMEHBIIAINCH (10
8.42°C).

B urone 2016 r. mo MHCTPYMEHTAIBHBIM JaHHBIM OB BBISIBICH
elle OAVH aHTULHKIOHUYECKUI KpyroBopoT — KpbIMCKMI aHTUIIMK-
noH. OH pacronarajics HaJ MeIb(oM U CBAIOM TIyOHH MEXIY MbI-
camu Aii-Togop u Meranom.
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CEKIIUA 3 «9KOJOTMYECKHUE ITPOBJIEMbBI U
BE3OITACHOCTB IPUPOAOIIOJIb30OBAHU S

3KOJIOTUYECKHUE ACHHEKTHI MOPCKOI'O
IIJIAHUPOBAHMSI B POCCUICKOM ®EJIEPAIINA

I'eopra-KomyJioc A.A.

OI'BYH MT'U, 2. Cesacmononw, Poccus
apr@mhi-ras.ru

KnaioueBble cjioBa: MOpCKoe IUTAaHHMPOBaHHE, OXpaHa MOPCKOM
OKpY>KaloIeH cpeibl, palioHAIBHOE HUCIIOIb30BAaHUE PECYPCOB MPH-
OpEKHBIX BOJI.

C npunstuem CTpaTeruu SK0oJIorudeckoit 6ezomacuoctu Poccuii-
ckoil denepanun Ha nepuox 1o 2025 roga, yTBEpKACHHON YKa3oM
IIpesunenta Poccun ot 19 ampens 2017 roga Nel76, u Crparerun
Hay4YHO-TEXHOJOTHMYEeCKOro pa3Butusa Poccuiickoin ®Denepanuu,
yrBepkaeHHoH Ykazom Ilpesugenta Poccum ot 1  nexalps
2016 roma Ne642, B Poccun HaumHaeTcs HOBBIA 3Tal HCITOJIB30Ba-
HUS, COXPAHEHHS U PA3BUTHS PECYpPCOB NMPUOPEKHON 30HBI MOpEH
Poccuu, a Takxke BHYTPEHHUX BOJHBIX 0acCeMHOB HaIlCH CTpaHEIL.
IIpu TOM, HOBBIE AOKYMEHTHI CTPATErMUECKOrO IIAHHPOBAHHUS BO
MHOTOM Da3BWJIM ¥ JOIMOJHWINA CYIIECTBYIOIIME aKThl, TaKHe Kak
Mopckas noktpuHa Poccun, Konuenuus pa3BuTHsi ppIOHOTO XO0351Hi-
ctBa Poccuiickoit ®enepanuu Ha nepuon 1o 2020 roga, Ctparterus
pa3BuUTHs MOpCKoM jestenbHOCTH Poccuiickoit dexpepanuu 10
2030 roma, Ctparerusi neATEILHOCTH B 00JIACTH THAPOMETEOPOJIO-
THHM ¥ CMEXKHBIX ¢ Hel obmactsax Ha nepuon 1o 2030 roxa, u npyrue
AHAIIOTUYHBIE IOKYMEHTHI TUTAHUPOBaHUS (eIepalbHOTO YPOBHS.

Opnnrako, HECMOTPS HAa CEPhE3HBI ypOBEHb MPOPabOTaHHOCTH
MHOTHX BBI30BOB, IeJIel U 33/1a4, a TaKKe MEPOIPHUITHH UX peau-
3alliy B CYIIECTBYIOIIMX JOKYMEHTAX CTPATerHYeCKOro IUIaHUPOBa-
HUS, PAIl CYIIECTBEHHBIX NMPOOJIEM B OOJIACTH PAIlMOHATBHOTO WC-
MOJIb30BAHUS PECYPCOB MPUOPEKHON 30HBI OCTAICS HE YPEryJIupo-
BaH WJIH ke 0€3 YSTKOTo IJIaHa JIEHCTBHIA OPraHOB TOCY1apCTBEHHOM
BJIACTH T10 Pa3BUTHIO MPHUOPEKHBIX 30H U TeppuTopuit Poccnn. Kpo-
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Me TOT'0, OCTAIOTCSI Hepa3pelleHHBIMA MHOTOYHCIICHHBIE KOHQINKTHI
HMHTEPECOB PA3JINYHBIX CYOBEKTOB NPHPOIONOIb30BAHUSA PECYpPCOB
Mope# Poccun.

YacTp KOH(IUKTOB MHTEPECOB BBI3BaHA CIIA0BIM YPOBHEM ypery-
JMPOBAHHOCTH COTJIACOBaHMSI MHTEPECOB BCEX CYOBEKTOB U XO3sii-
CTBYIOIIHX CTPYKTYP, OCYILIECTBIISIIOIINX Pa3InUHbIe BUIBl MOPCKOM
Y IpUOpeXHON nesTenbHOCTed. Jpyras yacTh KOH(IMKTOB MHTEpE-
COB W HEpa3pemIeHHBIX NpoOJeM SBISETCS CIEACTBHEM Claboro
YPOBHS MOPCKOTO IJIaHMpoBaHus B Poccum B Hacrosiiee Bpems.
Oco00 CHIIBHO [aHHBIE NPOTHBOPEUHUS TPOSBIAIOTCI B A30BO-
UepHOMOPCKOM pETMOHE W TPHUOPEKHBIX BOAAX U TEPPUTOPHUAX
Kprivmckoro momyoctposa.

OpHUM W3 MHCTPYMEHTOB pa3pellieHHs] MHOTOYHCICHHBIX IPO-
OyleM B OOJIACTH WCIOJIB30BAHU, COXPAHEHUS M Pa3BUTHS PECYPCOB
mpUOpEXHOW 30HBI TOJDKEH CTaTh (pelepabHBI 3aKOH O MOPCKOM
IUTAHUPOBAHUH, IPOEKT KOTOPOT'O YK€ HECKOJIBKO JIET 00CyKAaeTCs
9KCIIEpTHBIM coobimmecTBoM. Eme 6onee 3QGheKTHBHBIM CPEIACTBOM
paspemnieHs] KOH(GIMKTOB HHTEPECOB U 00ECTIEUEHHS ONITUMAIBHOTO
pexuMa TpUOpEeKHBIX 30H B Poccunm MOTYT cTaTh perHoHalbHBIE
JOKYMEHTBI CTpPaTeTMYeCKOr0 IUIAHUPOBAHUSA, OCHOBaHHBIE Ha
MIPUHLIMIIAX y4eTa HMHTEPECOB BCEX CyOBEKTOB MPHUPOAOIOIH30BA-
Hus. Ilpu pa3paboTke MOAOOHBIX JOKYMEHTOB KIIOYEBOE 3HAUYCHUE
urpaet 3¢(eKTUBHOE HCIOIB30BAHUE OpPraHaMH BIACTH PETHOHOB
MTOTEHIIHAIa POCCUHACKUX HAYYHBIX OPTaHU3AINi, OCYIIECTBISIOMNX
KOMIUIEKCHbIE MOpCKHe uccienoBanus. OTCyTCTBHE AOJDKHOW Hayd-
HOW 0a3bl mpu (OPMUPOBAHMU JOKYMEHTOB CTPAaTETHYECKOro Iua-
HUPOBAHUS MOYKET IPUBECTH K TOMY, YTO MIPUHATHIE TOKYMEHTHI Oy-
YT HMETh OJIAHKETHBIH WK JKe JIEKITapaTUBHBIN XapakTep.

Eme omganM 3((heKTUBHBIM MHCTPYMEHTOM pa3pelieHus] MHOTO-
YHUCJICHHBIX MPOOJEM MPUPOAOIOIb30BaHHUS PECYPCOB MPUOPEKHBIX
30H Mopel Poccun MOXKET cTaTh COOTBETCTBYIOUIUN CIIELIMAIU3UPO-
BaHHBII TOKYMEHT CTPaTerHYecKoro IJIaHWPOBaHHS B 00IacTH pas-
BUTHsI IPUOpexHbIX 30H Poccun. Takol HOKyMEHT HOJKEH Hpeay-
CMOTPETh METO] 30HHUPOBAHUS MPUOPEKHBIX aKBATOPHA U TEPPHUTO-
pHii, 4TO CYNIECTBEHHO CHU3UT PUCK BO3HHUKHOBEHHUS KOH(IMKTOB
WHTEPECOB XO3AUCTBYIOIINX CyOHEKTOB.
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NEPEMEIIEHUE KPYITHOM B3BECH B IPUBOMHON
30HE IIPU JBUKEHUU BOJIH BJ1OJIb BEPET A

Awsixman B.3., E¢ppemon O.U.

OI'BYH MT'U, 2. Cesacmonons, Poccus
zaharovich_41@mail.ru

KuaroueBble c0Ba: ammapaTypHbBI KOMIUIEKC «J{OHHas CTaHIU,
puOoifHAas 30Ha, MPHUIOHHAS TYpOYJIEHTHOCTh, pa3MEIB OE€peroB.

KpymHble MUHEpaabHBIC YAaCTHITHI B IPHOOWHONW 30HE HAXOIATCS
1OJ1 BO3JIEHCTBUEM MPUIOHHBIX CKOPOCTEN BOJHOBOTO MPOUCXOXK]IE-
HUS C aMIUIUTyaMu nopsiaka 1 m/c u 6onee. KonreHTpamus kpym-
HBIX YaCTHUL B IPUAOHHOM CJIO€ TOJIIMHON HECKOJIBKO CAHTHUMETPOB
AMeeT MyJIbCUPYIONINI XapakTep ¢ AByMS MaKCUMyMaMH{ Ha TpPOTS-
’KEHUU BOJHOBOIO Teproaa. B OONBIIMHCTBE CiaydyaeB TUApaBIdYE-
CKH KPYIIHBIE YaCTULbl MOTYT CUUTATHCS BIEKOMBIMH, MOCKOJBKY B
(haze MasBIX CKOPOCTEH OHM yCIIEBalOT OMyCTUTHCS Ha JHO. Takoe
NBIDKEHUE TIPOUCXOIUT B HAINIPABJICHUH BOJHBI U SIBJSIETCSI B OCHOB-
HOM BO3BPaTHO-NIOCTYMATEIbHBIM.

Jis obGecrieueHust HATYPHBIX MCCIEIOBAHUI OBICTPOTIEPEMEHHBIX
U HEePeTYJSIPHBIX MpOoIleccCOoB B mpuboitHoW 30He B MI'M1 PAH 651t
pa3paboTaH KOMIUIEKC amnmaparypsl «JloHHas cTaHUuUs», TJIABHOH
OCOOCHHOCTBIO KOTOPOTO SBIISETCS H3MEPEHHE TPEX KOMIIOHEHT
CKOPOCTH TEUYCHHS B BOJIHOBOM U TypOYJICHTHOM YYacTKaxX CIIEKTpa
Ha OCHOBE €IMHOTO MYJIbCALTUOHHOTO MOAYJIA.

[Ipu ¢ppoHTATEHOM pacIPOCTPaHEHUH BETPOBBIX BOJH CTPYKTYpa
BOJIHOBBIX CKOpOCTEW BOJH3M Oepera CTaHOBHUTCS aHU3OTPOITHOM, H
3a/IepKKa B Pa3BUTHH MPUIOHHOTO TypOYJIEHTHOTO CJIOS PUBOJIUT K
pa3HOMY HAMNpaBJICHUIO CYMMapHOrO THAPOTEHHOTO MepeMEelleHUs
KpYIIHOM B3BECH B 3aBUCHMOCTH OT YaCTOThl OCHOBHOU BOJIHBI, IIPU
ATOM JJIsi KOPOTKHUX IMEPUOJIOB MOTOK HAHOCOB SIBIISICTCS aKKyMYJIH-
PYIOILINM, a IPU HU3KOU YaCTOTE BOJIHBI — PA3MBIBAIOIIUM.

Hpyroif MexaHu3M pa3MbIBa MECUAHBIX IUIDKENH XapakTepeH AJis
cnenu(puIecKoro cirydas JBHKSHHUS BETPOBBIX BOJH BIOJbL Oepero-
BOM JMHUU. BO3BpaTHO-MOCTYMATENIBHOE MEPEMEILIECHHE KPYIHOU
B3BECH B 3TOM ClIy4ae TaKKe OPUEHTHUPYETCs BIOJbL Oepera, HO Tpa-
BHUTAIIMOHHBINA ITOTOK MPUIOHHON B3BECH HAIpaBJIeH BCETAa OT Oepe-
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ra Ha NIyOWHY, HE3aBHCHMO OT 9acTOTHI U (pa3bl BOMHEL B pe3ynbra-
T€ CO3AAI0TCA YCJIOBHUS JUIS JIOKAJIbHOTO pa3MbIBa, KOTOPBI MOXKET
MIPUBECTU K CEPBE3HBIM IIOCIEICTBUSAM JaXe IPU CPaBHUTEIBHO
HU3KOIHEPTeTHYECKUX BETPOBBIX BO3/ICHCTBUSAX.

VYkazaHHBIII MeXaHU3M IepeMelIeH!s] HAHOCOB BBI3BaH TeM 00-
CTOSITENILCTBOM, 4TO AW(D(Y3HOHHOE B3BELIMBAHMUE YacTHUI] OCY-
HIECTBIIETCS IO HOPMAIIU K CKIIOHY, @ X TPaBUTAlIMOHHOE OCaXKIe-
HUE MPOUCXOAUT 0 BEpPTUKAIHU. B pe3ynbraTe MUHEpaJIbHbIE YacTH-
LBl IPUOOPETAIOT HAPABJICHHYIO BIOJIb JHA COCTABIIAIONIYIO peay-
LUPOBAHHOTO YCKOPEHHS CHIBI TSDKECTH IPH MaJeHUH B BOJE.
CpenHsa KOHIIEHTpalys KPYMHBIX YacTHIl B IPUOHHOM CJIO€ 3/1€Ch
OIpENETSAETCS NHTEHCUBHOCTHIO OCHOBHOM BOJHBI, a CPENHASA CKO-
POCTh TPaBUTAIIMOHHOTO «CHOCA» 3aBUCHT OT yKJIOHA JTHA.

Oxa3zanoch BO3MOKHBIM JIJIsl TAKOTO CIIEHU(PHUIESCKOTO cIyvast 1mo-
CTPOUTH OTAEIBbHYIO (PU3UUECKYIO MOJENb IPaBUTALMOHHOTO IOTOKA
KPYTHBIX YaCTHUI] HAHOCOB M0 HOpMAaJId K OEperoBoii JTMHUM U COTIO-
CTaBUTh XapaKTEPUCTUKHU MOJEIBHOIO MEepeHOCa C pealbHbIMHU CO-
ObITHAMH pa3MbiBa bakanbcKod KOCHI, 3a)UKCHPOBAaHHBIMU BO Bpe-
MsI OKCTICTUIIUA B KOHIIE aBrycra — Hadajue ceHTsops 2010 r.

B nepuog ¢ ytpa 31 aBrycra 1o Beuepa 3TOTO e 4ucia yCTOWYH-
BBII CEBEpO-BOCTOYHBIN BETep CHIION OKOJO 7 M/c chopMHpOBaAI Ha
BOCTOYHOH CcTOpoHE bakanhCkoil KOCH ABMKYITHECS BIOJL Oepera
BOJIHBI C MEPUOAOM 3,5 ¢ M aMIUIUTYAON MPUIAOHHON CKOPOCTH IIO-
psaaka 1 m/c. 175t 3TUX yCIIOBHI MOJENbHBIE PACUETHl NAIOT BEJINYH-
HYy pa3MBIBAIOILETO TPABUTALIMOHHOTO MOTOKA Ha ypoBHE 0,8 TOHHEI
mecka B yac Ha MeTp OeperoBoi mmHHMU. [locKombKy BeTpoBas
Harpyska coXpaHsulach Ha MpPOTSHKEHUHU NpuMepHo 10 4acoB, MOXKHO
CUMTAaTh, YTO yKa3aHHBIM I'PaBUTAIIMOHHBIN MOTOK OKa3all AOMOJHH-
TEJNBbHOE BIMSHUE HAa CUTYAIUIO THAPOTEHHOTO pa3MbIBa y3KOM 4acTH
bakanbckoil KOChI, MPOM30LIEAMIETO B MOCIEAYIOIINE CYTKH MPHU 3a-
MajHOM BeTpe OOoJbIell MHTEHCUBHOCTH U (PPOHTAILHOM HarpasJie-
HUU BOJH.
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MPOBJIEMbI OBECIIEYEHUS I'EOPKOJOI'MYECKON
BE30OIMACHOCTHU UH)KEHEPHBIX COOPY/KEHUI B
MPUBPEKHO-IIEJTb®OBOM 30HE 3AMEP3AIOIINX

MOPEM

Oroponos C.A., Apxunos B.B., Bepryn A.Il., Kokun O.B.

MI'Y, 2 Mockea, Poccus
ogorodov@aha.ru

KiroueBble cj10Ba: KpHOJIMTO30HA, TepMoaOpas3us, BO3JEHCTBHUE
JeISHBIX 00pa30BaHui, HeQTera3oTpaHCIIOPTHAS HHPPACTPYKTYpa.

Mopckue IbIbl KaK 30HANBHBINA (aKTop SIBISIOTCS BaKHBIM Iac-
CHUBHBIM M aKTHBHBIM penbeooOpa3yromuM areHToM B IPUOPEKHO-
menbGOBOM 30HE APKTUUCCKUX W JIPYTUX 3aMEP3aroluX MOpEil.
[NaccuBHOE BO3/IEHCTBHE MOPCKUX JIBIOB HA JAWHAMUKY OEperoB u
JTHA 3aMep3aloluX MOpEi BBIPAKACTCS B 3alUTHON POIW TpUTas
Iper(yIommX JThI0OB OT BO3IEHCTBHS BOJH W MPHIWBOB. biIokupys
OeperoByro 30HY B T€UCHHE OOJIBIIIEH YacTH T'oJla, MOPCKOH JIeN pe-
TYIUpPYyeT JAEWCTBUE aKTUBHBIX THAPOJWHAMHYECKUX (DAKTOPOB, CO-
KpaIiasi BpeMs MX TPOSIBICHUS M ONPEeIsii TEM CaMbIM HHTEHCHB-
HOCTH abpasum OeperoB u nHa. IIpsiMoe MM aKTUBHOE BO3JICHCTBUC
MOPCKHX JIbJIOB MPOSBISETCA B MpoLecce JIeA0BOM 3Kk3apaunu (BbI-
MaxWBaHWU) OEPEroB W JTHA, TPAHCIIOPTE HAHOCOB MOPCKHMH JIbJa-
MH, (HOPMUPOBAHUHU MEP3IIBIX MOPOJ B KOHTAKTHOMN 30HE «JIE/I-THO»,
SIBJICHHUSIX JIOKQJIBHOT'O Pa3MbIBA JHA BOKPYT CTaMyX M MOJ IPUIIUB-
HBIMH TPEUIHHAMH.

AOpa3us OeperoB W JiemoBast dK3apars OTHOCATCS K KaTeTOpHH
HanOoJiee OMACHBIX MPOIECCOB MPUMEHUTEIHHO K 00BbEKTaM HedTe-
ra30TPaHCIIOPTHOW MH(PPACTPYKTYPHI M, B YaCTHOCTH, IOJBOJIHBIM
TpyOompoBoaaM. Borpoc ompeneneHns onTHMaIbHOTO MECTa BBIXO-
Jla Ha CyIIy ¥ BEJIMYWHBI 3arayONeHus: TpyOonpoBoaa B TPYHT SIBIISI-
eTcs BechbMa akTyalnbHbIM. HemoolieHka BennuuH abpasuu 6eperos u
9K3apaliy JHa MOXKET MPUBECTH K MOBPEKACHUIO WHKEHEPHBIX CO-
OpY’KEHUi1, B TO JK€ BpeMs H3IUIIHEE 3ariTyOjeHrne 00bEeKTOB CHITEHO
YJAOPOXKAET UX CTPOUTENHCTBO. HaliTh ONTUMAaNIbHBIM BApUAHT U, TEM
CaMbIM, CHU3UTh PUCKH BO3SHHKHOBEHHS YPE3BBIUANHBIX CUTYAIUi B
HacTosIIee BpeMsl Hauboee akTyajlbHas 3ajada HAYKA U MTPaKTHKH.
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[Ipruem 3amaga 3Ta yCIIOXKHSAETCS TeM (aKTOM, UYTO AKTUBHOE
HedTera3oBoe OCBOCHHE NPHOPEKHO-IIENB(POBOI 30HBI 3amep3ato-
LIIMX MOpEH B HACTOSILEE BPeMs BEIETCS B YCIOBHAX INIOOAIBHBIX
KJIIUMAaTUYECKUX H3MEHEHW. B pe3ynabTaTe NOTEIJIEHUS OCEHBIO
2012 rona B CeBepHOM MOJIYIIAPUM JAOCTUTHYT MCTOPUUYECKUH MU-
HUMYM IUIOIIAAM JIEASHOTO IOKpOBa C Hadajga CITyTHUKOBBIX
HabmoaeHwit ¢ 1978 roxa.

PocT Temmeparypbl Bo31yXxa U BOJBI, YBEIHUYEHHE JIIMHBI pa3rOHA
BOJIH, YBEJIMYEHHE BEPOSTHOCTH BO3HUKHOBEHHUS JKCTPEMalbHBIX
IITOPMOBBIX HaroHoB Ha ()OHE YBENUYEHHUS IMPOJODKUTEIBHOCTH
TUHAMAYECKHA aKTUBHOTO OE€3JIeTHOTO TMEpHoJia CO3/aloT OJIaronpu-
SITHBIE YCJIOBUS IJIsi YCKOPEHHOTO pa3pyLIeHus: Oeperos, B 0COOEH-
HOCTH, CIOEHHBIX MHOTOJIETHEMEP3IBIMU NopoaaMu. Oronusiiee-
csl B pe3yibTare TepMoadpa3uu WHKEHEPHOe COOpYyKeHHe (TIOABO-
HBIH TPyOOIPOBO) HEU3OEKHO MOJBEPTHETCS JUHAMHUUECKOMY BO3-
JEWCTBUIO MOPCKHX JIBAOB, YTO MOKET BBI3BaTh €ro J1eOpMaLuio H,
B UTOTE, CITPOBOIMPOBATH MTPUPOTHO-TEXHOTEHHYIO KaTacTpody.

Cy1iecTBeHHO MEHSAIOTCA XapaKTep W WHTEHCHBHOCTH IK3apalu-
OHHOTO BO3JICHCTBUS JICASHBIX 00pa3oBaHuil Ha JHO U Oepera. B pe-
3yJbTaTe CHIDKEHUS MPOJOIDKUTEIBHOCTH JIEMOBOTO CE30HA U TOJ-
LIMHBI JEeISHOTO TIOKPOBAa aKTUBU3WPYETCS AMHAMUKA JIbJa, YBEJH-
YHBAETCS €r0 TOPOCUCTOCTh. 30Ha HauOOoJiee MHTEHCUBHBIX JISTOBBIX
BO3JICHCTBHIA CMEIIaeTcs B CTOPOHY CYIIHM Ha 0oJiee MEIKOBOJHEIC
yuacTkd. Ha ¢oHe cokpamieHusi MUPHUHBI W YCTOWYHBOCTH TIPHUITAs
YCHIJIMBAETCs BO3JIEHCTBIE MOPCKHX JIBAOB Ha Oepera.

IloTennenue knuMara Takke MPUBOAUT K aKTUBHU3ALUU AUHAMHU-
KW JIEJIHAKOB, yBeNn4mBasi cOpoc aiicOeproB. CHIDKEHUE JIEJOBHTO-
CTH, B CBOIO OYEpe.lb, CIIOCOOCTBYET Mpeidy uepe3 CBOOOIHYIO OTO
Jb/1a aKBATOPHIO alicOeproB B T€ palOHBI, II€ B MPEALIeCTBYIOUIHMA
repuo OoJiee BHICOKOW JISIOBUTOCTH OHHM HE BCTpedanuch. [losBme-
HHE aiicOeproB B paiioHax, rae HedTerazoTpaHCIOpTHas WHOpa-
CTPYKTYypa Ha 3TO HE PacCUUTaHa, CO3JAeT JUIsl Hee JOMOTHUTEIbHbIC
pUCKH.

HccnenoBanue nposeaeHo npu noanepxke PH®, npoexkt No 16-
17-00034.
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MOJIEJIMPOBAHHUE HLITOPMOBBIX N3BMEHEHU
PEJIBE®A THA U TPAHYJJOMETPHYECKOI'O COCTABA
JTOHHBIX OTJIOKEHUM HA YYACTKE BEPEI'OBOH
30HbI KPBIMCKOTI'O IIOJTYOCTPOBA

I'ypor K.H., Pomun B.B., Yaosuk B.D.

OI'BYH MT'U, 2. Cesacmononw, Poccus
gurovkil@gmail.com

KuaroueBnlie cjioBa: 6eperopasi 30Ha, KpeIMCKuii 1M-0B, JJOHHBIE OT-
JIOXKEHMsI, TPaHYJIOMETPHUYECKUH cocTaB, Mojienb XBeach.

I'panynoMeTpudecKkuil COCTaB JOHHBIX OTJIOXKEHHM BO MHOIOM
ONPENEIAT XapaKTePHUCTUKH HX TEPEMEIEHHs IOJ BO3IEHCTBHEM
BOJIH U TeueHuil. [lepepacnpenenenne pa3nuyHbIX (Pppakinii HAHOCOB
B OeperoBoii 30He MPUBOAUT K IITOPMOBEIM JedopMalusimM Ipoduis
IUISKa U TOABOAHOTO OEpEeroBOrO CKIIOHA, KOTOPBIE MOTYT COXpa-
HATBCSL B TEUEHHE NOCTATOYHO UINTENBHBIX MPOMEKYTKOB BPEMEHH
1, COOTBETCTBEHHO, U3MEHUTHh PEKPEAMOHHYIO MPHUBIEKATEIHHOCTD
ydacTKa noOepesxpsl.

HccnenoBanus mTOPMOBOH MOPQOAMHAMHMKHM Ha ydacTke Oepe-
rooi 30Hb!I KpbIMCKOro 1-Ba B paiioHe nepechinu 03. boraiisl npo-
BOJHJIMCEH C UCIOJIb30BaHreM Mozaend XBeach. B xauecTBe BXOIHBIX
napaMeTpoB MOJENIH HCIOJIb30BaHBl HATYpHBIE AHHBIE O penbede
JHA W TPAHYJOMETPUYECKOM COCTaBE€ HAHOCOB, ITOJIyYE€HHBIE B XOE
BBITTOJIHEHNSI KOMIUIEKCHBIX MOHUTOPHUHTOBBIX HaOmroneHui (uccie-
noBaHMii) OeperoBoii 30HBI 3anmagHoro Kpeima, mpoBomumeix MI'U
PAH.

s paiiona nepecsinu 03. boraityibl XapakTepHO NpsSMOIUHENHOE
pacmosnoxeHre n300aT B HalpaBJICHUH, IapaJIeIbHOM JHHUH ype3a
Bozbl. MccienoBaHne 0coOEHHOCTEH paclpelnesieHusT Pa3MEpPHOro
cocTaBa HaHOCOB TIOKA3aJI0, YTO B IIPUYPE30BOM IOJIOCE U B BEpXHEU
4acTH MOABOAHOTO OEpEeroBoro CKJIoHa, OrpaHu4YeHHON u3obaramu |
— 1,5 M, mpeobnanaetr KpynmHO- ¥ CPEAHE3EPHUCTHIM MECOK C MPHMe-
ChI0 Menko3epHHcTOro rpaBusi. C yBenuueHWeM TINIyOHHBI HOJIS
KpYIHO3EpHHUCTOr0 MaTepuajla COKpalaercsd, a riyoxke 2,5M OH
MOJIHOCTBIO OTCYTCTBYeT. B nuanazone rmy6un ot 2 — 2,5 M 10 4 M B
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nmpobax TpeodIagacT aJeBPUTO-TIETUTOBAS CMECh C HE3HAUNTEIh-
HBIMH BKJIIOUEHHSIMHU MEJIKO3EPHUCTOrO TecKa.

B nannoit pabotre monens XBeach peannzoBana B 1D-Bapuante
U KyCOYHO-JTMHEHHOH anmpokcuManuy npoduist 6eperoBoii 30HsI,
[IOCTPOEHHOTO IO pe3yJibTaTaM HaTYpHBIX U3MEPEHUH U UMEIOIIEro
muay 500 M. Bonnenue 3amaBanock B Bune JONSWAP cnektpa ¢
pPa3IMYHBIMA KOMOWHAIIMSMHU BBICOTHI W TIEpHOAA BOJH. Pacdersl
OCYIIECTBISUIMCH U IITOPMOBOTO COOBITHS TPOJOKHUTEIHFHOCTH
0Ko0J10 48 yacos.

IIpoBenena cepusi YMCIEHHBIX SKCIEPUMEHTOB ISl HCCIEIOBaA-
HUS MeXaHu3Ma JedopMaliu penaseda U mepepacipeeeHns HaHo-
COB Pa3NIMYHON KPYITHOCTH MO MPOMUIIO MPH Pa3IMYHBIX apaMeT-
pax BOJHEHUs, UMEIOLIETO HampaBiieHHe, OJIM3Koe K HOpManu K Oe-
peroBoit nuHUM. HaHOCH 3a1aHbl B BUAE CMECHU U3 TPEX KOMIIOHEH-
TOB (MENKHMH TpaBUM M KPYMHO3EPHHUCTBIA NECOK — CpEeIHE3EepHH-
CTBII IECOK — MEJIKO3EPHHUCTHIN MECOK), PaCIpEACIeHHBIX C pa3iny-
HbIM COOTHOIIEHHEM OOBEMHBIX KOHIICHTpAIlMid Ha Pa3IMIHBIX
y9acTKaxX MPOQHIIS.

[TosydeHHbIe pe3ynbTaThl OKa3aJIx, YTO O] BO3AECHCTBHEM BCEX
TUTIOB BOJIHEHUS TPOHWCXOIUT TepeOopMHUpOBaHHE TPOGWIL ITHA
IyTEM €r0 BBIMOJIAXUBAHUS B IIPHYPE30BOH MOJIOCE M pPa3MbIBa TUIS-
xa. VI3MeHeHrne 00beMHBIX KOHICHTPALU YacTUL] Pa3IMuYHON KpyI-
HOCTH OIpEAeseTCsl HCXOIHBIM YKIIOHOM JIHa Ha Mpouiie U Xapak-
TEPUCTUKAMU BOJIHOBOT'O BO3JeHCTBUS. MEIKO3EpHUCTHIM MaTepuall
MIPENMYIIECTBEHHO TEpPEeMENIaeTcs B MOPUCTYIO YacThb HpOopMiIs H
(hopMupyeT akKyMyJIATUBHOE Telo B Buae Oapa. C yBenmnyeHHEM
IEpHoAa BOJIHBI PACIIUPSETCSA TOJO0Ca INTOPMOBBIX ehopMarluid
pennpeda qHa. I'panuiia pa3mMbiBa TUBDKA CIIBUTAETCSI B CTOPOHY Oepe-
ra, BO3pacTaloT aOCOJIOTHBIE BENWYMHBI AedopManuii JHA, Kak B
30HE pa3MbIBa MPOQHIIS, TaK U B 30HE aKKYMYIISAIIMU MaTepHaa.

PaGora BeImoNHEHA B paMKax rocyAapCTBEHHOTO 33/IaHUS IO Te-
Mme Ne 0827-2014-0010.
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BO3MO’KHBIE U3MEHEHMS BEPETOBOM 30HBI
KAJIAMUTCKOI'O 3AJIMBA B PE3YJIBTATE
CTPOUTEJBCTBA BEPETO3AIIUTHBIX COOPYKEHUM

TI'opsiukun F0.H, Y noBuk B.®., Jlazopenko /I.U., ®omun B.B.

OI'BYH MT'U, 2. Cesacmononw, Poccus
udovik_uvfl@mhi-ras.ru

KuroueBnble cjioBa: Oeperosas 30Ha, KamaMuTCKui 3amuB, Oepero-
3alIUTHBIE COOPYKEHUS, YHCIEHHOE MOJICTTHPOBAHHE BIOJILOEPEro-
BOH MMOTOK HAHOCOB, OeperoBast TMHHUS.

B pamkax peanusanuu HpoeKkTa CTPOUTENbCTBA HaOepeXHOH Ha
nepeceiu 03. Cakckoe (Kamamurckwii 3amuB UepHOTO MOps) mpe-
[IOJIaraeTcsi BO3BEACHHE IMOMEPEUHBIX IUIDKEYECPKUBAIOIINX KOH-
CTPYKIHUH B 30HE MECUAHO-TPABUHHBIX TUISHKEH TIOTHOTO MPOQHIIS.

W3 Teopuu M3BECTHO, YTO B CiIy4ae OJOKUPOBKU YXKE CYIIECTBY-
IOIIETO BIIOJIHOEPETOBOTO MOTOKA HAHOCOB BO3SHUKAET MHTEHCHUBHBIN
HHA30BOW pa3MbIB. JlaHHOE TOJIOKEHHE HEOTHOKPATHO OBLIO TO-
TBEPKACHO Ha MPAKTUKE AJI YKa3aHHOTO paiioHa, I7ie UHTErPaJIbHOE
repeMenieHne HaHOCOB MMPOUCXONT C Fora Ha CeBep.

B gactHOocTH, B 1981 T. 3746Ch OBUIO 3aKOHYEHO CTPOUTEIHCTBO
B0/103200pHOTO KOMILIEKCA, TPEACTABISIONIEro co00i OrpaanuTelb-
HBII MOJI, TOJIOBHAS YacTh KOTOPOTO ObLIa BBIABMHYTa HA PacCTOs-
Hre okosio 70 M oT ypesa Boapl. B mocnemyromtue roapl HabmIOMa-
JIOCh MHTEHCHBHOE OTCTyNaHHEe Oepera Ha pacCTOSHUHU J0 3 KM K
ceBepy oT Mona. OJHOBPEMEHHO MPOU3OIILIO BBIABIDKEHUE Oepero-
BOM 4epThI 10 MOPUCTON OKOHEYHOCTH MOJIa C €r0 FOXKHON CTOPOHBI.
B 2008 1. 31ech ke OBLIO OCYIIECTBICHO CTPOUTEIBCTBO JIBYX Tpa-
BHUTAIMOHHBIX OyH JUTHHO# okoyio 25 M. HaGmronmamack crabunmsa-
WSl TIMPUHBL IUSDKa B MEKOYHHOM TPOCTPAHCTBE W Ha HE3HAYH-
TEIBHOM PACCTOSIHUH K 0Ty OT IUISDKEYACPKUBAIOIINX KOHCTPYK-
uuid. OnHako Ha paccTosauu 10 200 M K ceBepy OT HUX MPOU3OIILIO
CMEIlleHUe JTUHHUH ype3a BOJBI M pa3pylIeHne KOPEHHOro Oepera c
oOpa3oBaHreM ycryma pa3mbiBa. llosBuiach yrposa MOBpeXIeHUS
KalUTANbHBIX CTPOCHHN M JUIA UX 3allUTHI ObLIa BO3BEICHA BOJIHO-
orOoiiHas creHa. Takum oOpazom, B 00OMX ciyyasx HaOmozazach
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KJIacCHYeCKasi KapTHHA HU30BOTO Pa3MbIBA B pPe3yJibTaTe OJIOKUPOB-
KU MIOTOKa HAHOCOB.

Jly1s mony4YeHus IpOTHO3HBIX OIIEHOK M3MEHEHUS IMOJIOKEHUs Oe-
perOBOﬁ JIMHUHA B CJIydac pasMCUICHUA IMONCPECYHBIX TUAPOTCXHHUYC-
CKHUX COOpy)KeHI/Iﬁ HEIIPOHUIACMOI'0 TUIlIa HAMH HCIOJb30BAJICA OT-
KpBITBII Ko wucieHHoW MopdoamHamuueckoit momenu GenCade
vI1r3. PaccmaTpuBanuch BapuaHThl BO3JCMCTBUSI BETPOBOI'O BOJIHE-
HUA, YCPCAYIOIIETOCA 110 HAIIPaBJICHHUIO OTHOCUTCIIBHO HOPMAJIM K
Oepery ¥ UMEIONIEero pa3InyHOe COOTHOIICHHUE BBICOT BOJIH.

Ha srane Banmpmamuym Moeny IpoBEAEHBl PAcYETHl IO BOCTIPOH3-
BC€ACHUIO JUHAMMHKU IIOJIOKCHUSA JIMHUHN YpE€3a BOJAbI IJIsI OIIMCAHHOI'O
BBIILIE CITy4asl CTPOMTENLCTBA IBYX OyH mmHOW 25 M. CpaBHeHHE
PE3YJIBTATOB PacueTOB C JaHHBIMHU HATYPHBIX HAOMIOACHUN U cepueit
KOCMHYECKHX CHIMKOB TIOKA3aJI0 UX XOPOIIlee COBIaICHNUE.

s BapuaHTa, IIPENyCMOTPEHHOIO IPOEKTOM CTPOUTENBLCTBA B
paiione mepechinu 03. CakCKoe BYX HEMPOHUIAEMBIX OYH JIITHHOMN
115 M, paccTosiHre Mexxny KoTtopbiMu 2300 M, MOTy4YEHBI XapakTe-
PUCTUKN U3MCHCHHA ITOJIOKCHUA YpPE3a BOJBI ITOCJIIC NPOXOKIACHUA
CCpUur MOACIIbHBIX IITOPMOB, alllIPOKCUMUPYIOIIUX CE30HHBIN MUK
IITOPMOBOH aKTHBHOCTH. PacdeTsl mokasaiu, 4To K ceBepy OT OyH
007acTh OTCTynmaHusi OeperoBoil JIMHUHM COCTaBIsIET OKoio 600 m.
MaxkcuMalbHbIe 3HAYCHUS CMEIICHMsI JIMHUU ype3a B CTOPOHY Oepe-
ra nocturamt 28 — 29 M. BriaBukeHne 0eperoBoi 4epThl C FOKHOM
CTOPOHBI OYH BO3MOYKHO Ha y9acTKe JITHHOHN 0K0j10 300 M.

Taxkum 00pa3oM, C HCITOJIIB30BAaHUEM COBPEMEHHOW MaTeMaTH4e-
CKOM MOJENW TONy4eHBbl pPacUYeTHBhIC XapaKTePUCTUKH H3MEHEHUN
MIOJIO’KEHUST OEperoBoil IMHUM B Pe3yibTaTe IJIAHHPYEMOTO CTPOH-
TENbCTBA THAPOTEXHUYECKUX COOpYXeHHH. bioknpoBka Broanoepe-
TOBOTO TEPEMEIICHNUS HAHOCOB, BO BCEX PACCMOTPEHHBIX CIydasx
MIPUBOJUT K CYIIECTBEHHOU MEpecTpoiKe ITUTOJUHAMHYECKUX TPO-
meccoB M (hopMUPOBAHHUIO 00JIACTH HU30BOTO pa3MmbiBa. J[aHHBIE 00-
CTOATCIIBCTBA HCO6XOI[I/IMO YUYUTHIBAThL €II€ Ha 3Tale 000CHOBaHMUS
MPOEKTa, a B CIIy4ae €ro peain3aluy MpeayCMOTPETh MEPOTIPHUITHS
10 KOMITEHCAINH yiep0a, HAHECEHHOTO OKPYIKaIOIIel cpee.

Pabora BeIOTHEHA B paMKax rocyagapCTBEHHOI0 3aiaHusd 110 TC-
Mme Ne 0827-2014-0010.
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MOHHUTOPHHI' COCTOSAHUA AKKYMYJIATUBHbBIX
BEPEI'OB 3AIIA/IHOTI'O KPBIMA

Kocbsin P!, Topsukun FO.H.2, T'ogun E.A.2,
Xapuronosa JI.B.2, Kpblienko B.B.!

KOO HO PAH, 2. I'enenoacux, Poccus
@I'BYH MTH, 2. Cesacmonons, Poccus
rkosyan@hotmail.com

KuioueBble ciioBa: Oeperosas 30Ha, aKKyMyJIATHBHBIE Oepera, au-
HaMHKa OeperoBoil TMHUY, OTCTyIIaHHE OeperoB, MOHUTOPHHT, Oec-
MWIOTHBIE JIETaTeNbHbIE anmnapatsl, YepHoe Mope.

o Bropoii nonoBuHbI XX CTONETUS JUHAMHUKA MOPCKHX Oeperos
Kprimckoro momnyoctpoBa onpeaensiachk, B OCHOBHOM BO3AEHCTBIEM
MpUPOIHEIX (pakTOpoB. B mocnmexyromiyie TOABl aKTHBHOE XO3Sii-
CTBEHHOE OCBOEHHE IT0OepeXbsi BO MHOTHX CITydasix BeJIOCh 0e3 yde-
Ta CTPOEHUS U 3aKOHOMEPHOCTEW pa3BUTHs OEperos, 4TO MPHUBENO K
o0melt merpamanuu  OEpPETrOBBIX CHCTEM, OTCTyHaHHIO Oeperos,
YXYALIIECHUIO SKOJIOTUYECKOTO COCTOSHNUSA, (PYHKINOHATIBHBIX U JCTe-
THYECKUX CBOWCTB MPUOPEKHBIX TEPPUTOPHH, a TAKXKE K 3HAUUTEIIb-
HBIM MaTepUAaTbHBIM 1 (DHHAHCOBBIM ITOTEPSIM.

C uenbro HENOMYLIECHUS AAJbHEHIIEro yXyIUIeHUs U UCIpaBlie-
HUSI CJIOXKMBUIIEHCA CHUTyallMd CErojJHs IEpPBOCTENICHHON 3amaueit
MIpeNICTaBIsIeTCs pa3paboTKa JONTOCPOYHON KOHIEHIUH Pa3BUTHS
oeperoB Kpeima. B Hell, ¢ y4eTOM IMPUHIMIIOB YCTOWYHNBOTO Pa3BH-
THS, JOJDKHBI TIOJNYYUTh HAyYHOE OOOCHOBAaHHE IPOEKTHI XO3sii-
CTBEHHOI'O OCBOEHMs OeperoBoil 30HBI M pa3pabaThIBacMbIE CXEMBI
OeperozamuThbl. BeipaboTka HaydHO 0OOCHOBAaHHBIX PEKOMEHIAINN
MIpeanoaraeT, HapsAy C aHaJWu30M HCTOPHH pa3BUTHS Oeperos,
o0ecrieueHre ONepaTHBHOTO MOHUTOPHHTA OEperoBoi 30HBI, JOJK-
HBIl YPOBEHb KOTOPOTO HE MOXET ObITh oOecriedeH Oe3 MpHuBieye-
HHUS COBPEMEHHBIX TEXHUYECKUX cpeacTB. OQHUM U3 TAKUX CPEACTB
SABIISTFOTCS OecruioTHbIe JietaTenbable anmnapathl (BIIJIA). Ilo cpas-
HEHHUIO C IPYTMMHU BUJAMHU CHEMOK (HATYPHBIMU HIIA JAUCTAHIIUOH-
HBIMH) ChE€MKa ¢ Hcmoiyib3oBaHueM BIIJIA mo3BosseT obecnednTh
MOHHUTOPYHT M3MEHEHHMH Oepera WM MOCJIEICTBUI OMACHBIX INPH-
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POIHBIX SIBICHWH B 3aJaHHBIX BPEMEHHBIX WHTEpBajax C OTHOCH-
TEJIBHO HEOOJIBIIIMMU 3aTPaTaMu.

IIpumepom ycmemnoro npumenenust BIIJIA sBnsercs ero uc-
[IOJIb30BaHUE COBMECTHOM KOMIUIEKCHOH sKkcneannuei FOxHoTO OT-
nenennst Muctutyta okeanonoruu uM. [LI1. Ilupmosa PAH u Mop-
ckoro ruapodusndeckoro mHcTUTyTa PAH, cocrosBmieiics 13 —
17 uronst 2017 . B Xome paboT Ha pa3IMIHBIX THIIAX MOPCKHUX Oepe-
roB abpa3smoHHO-00BaNBHBIX (KIH(EI y Toc. PpyH3e), aKKyMYJIISTHB-
HBIX TIEPECHITISIX CUCTEM Mope-JaryHa (03. baraiel, 03. Oi0ypckoe,
03. Jlony3maB), mecuaHo-pakyImedHbIXx Kkocax (bakambckas koca),
AHTPOITOTEHHO M3MEHEHHBIX (1oc. 3ao3epHoe, moc. [lecuanoe) Hapsi-
Iy C ompeneleHHeM MOP()OMETPUYECKUX XapaKTEPHCTHK, 0TOOPOM
nmpo0® Ha TPaHYJIOMETPUYECKUA ¥ MUHEPATOTHYSCKUN aHam3,
Ha3eMHBIM (oTorpadupoBaHreM ObLTa BEITIOJHEHA (OTO- M BHIEO-
ChbeMKa HHTEJUIEKTyaJIbHOM Kamepoi, ycTaHoBieHHOM Ha BIIJIA
Fantom 4+Pro.

[Homyuennsie ¢ momomisio BIJIA ¢doto m Buaeo Mmarepuaisl B
HACTOSAIIEe BPEMsI HCITOJB3YIOTCS B COYETAaHUH C MPSAMBIMH H3MeEpe-
HUSIMH MOP(QOMETPHUYECKUX XapaKTEePUCTUK IJIS: CO3AaHusl opTodo-
TOILIAHOB U3yYaeMBIX OOBEKTOB; ONPEENICHUS INHEHHBIX pa3MepOB
1 00BEMOB MITOPMOBBIX IPOMOUH B aKKyMYJISITUBHBIX TellaX; OICH-
KH 00BbEMOB KOJUTIOBHAJIBHBIX KOHYCOB Ha a0pa3MOHHO-00BAJIbHBIX
Oeperax; onpeeNIeHus COJepKaHMsI U KaUeCTBa IISHKeoOpa3yromiero
MaTepurana B Kin(ax ¢ [eNbl0 OIIEHKH ero OYIyIIero MOCTYIUICHHS B
OeperoByr0 30HY B X07¢ a0pa3uy; OIEHKH O0BEMOB U3BSITHSI TISDKE-
BOrO Marepuajia u3 OeperoBod 30HBI NMPH HECAHKIIMOHUPOBAHHOW
JIOOBIYE TIECKa C TUBDKEH W I0H; OIIEHKH BUIOB U CTENEHH aHTPOIIO-
TeHHOTO MPeo0pa30BaHusl MOPCKOTO Oepera; MOHUTOPUHTA THHAMHU-
KH BBIIIETIEPEUNCIICHHBIX XapaKTEPUCTUK MpPH TOCIEAYIONUX II0-
BTOPHBIX ChEMKaX.

Ha nanGonee mHTEpECHBIX ydacTKaxX MPEATIONaraeTcs MpoIoiKe-
HUE KOMIUICKCHBIX MOHUTOPUHTOBBIX HMCCIICIOBAHUN aKKyMYJISTHB-
HBIX OeperoB 3amagHoro Kpeima B 2018 .

PabGora BEIMOTHEHAa TpH TMoAaepxkKe Poccuiickoro HayIHOTO
dbonma, mpoekt 14-17-00547.
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UCCJIETOBAHUE B3AMMOJIENCTBHA
IHOBEPXHOCTHOI'O BOJIHEHUS C PA3JIMYHBIMU
TUIIAMU BEPETO3AIIUTHBIX COOPYKEHUM B
MOJIEJJTbHOM BACCEVHE NEPEMEHHOM I')TYBUHBI

Muxaiiainuenko C.10., Yaosuk B.®D.

OI'FYH MI'U, 2. Cesacmononw, Poccus
liham1984@rambler.ru

KuroueBsble cjioBa: HETUAPOCTATHUECKAS THAPOUHAMUYECKAS MO-
nenb SWASH, moBepXHOCTHBIE BOJTHBI, BOJTHOJIOMBI, KO3 GHUITHEHT
TpaHnchOpManuy BOJTH, B3aUMOICHCTBHE BOJH.

C UCIOJIB30BAaHUEM HETHUIPOCTATHICCKOW THAPOIUHAMHYIECKON
monenn SWASH (Simulating WAves till SHore) uccnenoBano Biu-
STHUE€ BOJIHOJIOMAa Ha XapaKTEPUCTUKH IMOBEPXHOCTHBIX BOJIH, pac-
MIPOCTPAHSIONINXCA B MOJEIBHOM MPSIMOYTOJIFHOM OacceiiHe mepe-
MEHHO TyOuHbI ¢ pazmMepom 600x600 M. Ha ywacTke qHa riryOuHa
OacceitHa muHelHO yMmeHbmaercs ¢ 10 mo 5 M. BosHONMOM TIpsiMo-
YTOJIBHOW (OPMBI C BEPTUKAJIHHBIMH CTEHKAMH, UMEIOIIUN UINHY
200 M, pacroyioKeH B LIEHTPAIbHON YacTU PAacYeTHOM 00JIacTH, TIe
rryouHa coctapisger 5 M. [IpocTpaHCTBEHHBIH IIar pacyeTHON CETKH
-0,5 M.

IIpoBeneHa cepusi YNUCIEHHBIX IKCHEPUMEHTOB I Pa3lIUYHOIO
TTOJIO’KEHUS TpeOHST BOJTHOJIOMa OTHOCHTEIHHO HEBO3MYIIIEHHOH IT0-
BEPXHOCTH KHUIAKOCTH W PA3NTMIHON IMIUPUHBI MpemsITcTBUA. Ha BXO-
Ie B OacceliH BO BceX SKCIEPUMEHTaX 3aJaBajliiCh BOJIHBI C BHICOTOM
1,5 M 1 mepromoM 7 ¢. Ha ocTambHBIX TpaHUIIAX pacyeTHOW 00IacTH
HCIIOJIb30BAJIOCH YCIIOBHE CBOOOTHOTO TPOXOKACHHUS BO3MYLICHHS
3a MpeeNbl MOJeIFHOTO DaccelHa.

BrnusiHue AMHEHHBIX pa3MEpOB BOJHOJIOMA Ha XAPAKTEPUCTUKU
BOJIHOBOTO TIOJSI OLEHMBAJIOCH IyTeM pacuyera Koddduunenta
TpaHcopMalnuu BoJH. B kauecTBe MCXOMHOTO TOJISI HCIIOJIE30BaHBI
pe3yabTaThl MOACIUPOBAHUS IJIS CIIydasi OTCYTCTBUS BOJIHOJIOMA.

Pe3ynbpTaThl YNCIEHHBIX KCHIEPUMEHTOB MOKA3aIH, YTO B3aWMO-
JEHCTBUE MOBEPXHOCTHBIX BOJH C BOJHOJOMOM BO BCEX PacCMOT-
PEHHBIX CIIy4asX MPHUBOJUT K H3MEHEHUIO MPOCTPaHCTBEHHOU
CTPYKTYPBI U BEIWYMH pa3Maxa KojeOaHUil cBOOOTHON MOBEPXHO-
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ctu. Cyrepno3uIusi Haberaronux BOJH C OTPaXEHHBIMH OT ITPETISIT-
CTBHA NPUBOJUT K USMCHCHHIO UX IMApaMETPOB MECPEA BOJIHOJIOMOM.
[lIupuHa BOTHONIOMA U TIOJIOKEHHE eTo TPeOHs B 3HAYUTEIBHOM CTe-
IIEHA OMPEIEISIIOT pa3Mepsl (HOpPMHUPYEMOM 30HBI TpaHCHOPMHUPO-
BAHHOTO BOJIHCHUA M CTCICHL AUCCHUIIAIMU SHCPIrUU BOJIH. HpI/I
YMEHBIIEHNH aMIUIATYABI TPOXOISAIINX BOJH YBEITUYHBACTCS BKIIA]
s dexTa audpakuu B pacmpeneaecHiue BEICOT BOJTH B 3aBOJHOJIOM-
HOM TIPOCTPAHCTBE.

Pe3ynpTaThl IpoBeIEHHBIX UCCIEAOBAaHUN MOTYT UCIOIB30BAThCA
P pa3pabOTKe MPOEKTOB OEPETO3ANTUTHBIX MEPOIIPHSITHIHA.

PaGora BBINONHEHA B paMKax roCyIapCTBEHHOTO 3a/IaHUs 10 Te-
me Ne 0827-2014-0010.

CE30HHASI UBMEHUMBOCTH CAMOOUYHIIAIOIIE
CIMIOCOBHOCTH YKOCUCTEMBbI NIPUBPEKHOM
AKBATOPHUM I'EPAKJIEMICKOT'O IIOJYOCTPOBA

B OTHOLIEHUY HE®TENPOJAYKTOB

HNBanos B.A., Cosra E.E., Koreabsinen E.A.

OI'BYH MT'U, 2. Cesacmononw, Poccus
plistus@mail.ru

KaroueBbie ciaoBa: ['epakieiickuii MOIyoCTpOB, HEe(OTEHNPOMYKTHI
CC30HHAsA U3MCHYMBOCTDH, aHTPOIIOTCHHAsA Harpys3kKa.

T'epaxneiickuil M-oB — TPEYTONbHBIN BRICTYI CylId B UepHOE Mo-
pe Ha 1oro-3anazne KpsiMckoro m-osa, orpaHnueHHbIH CeBacTONONb-
cKkoit Oyxroii, pexoit UepHoii, banaknasckoii monuHod n banakmas-
cKkoit OyxToi. Ero mpuOpekHas akBaTOpHs WUCIBITHIBAET 3HAYUTEIh-
HyI0 aHTPOIIOT€HHYIO HAarpy3Ky M OIIOCPEIOBAaHHOE BIMSHHUE OyXT
Cesactononsckoro perunona (CeBacrononbekoit, KapantuaHOi,
Kpyrmo#i, Ctpenenxoii, Kazaubeir, Kambimosoit 1 banakiaBckoii).
AHTpOTIOTeHHAs Harpy3ka Ha JaHHYIO aKBaTOPHIO OIPEAETSEeTCS:
BBIMMyCKaMH OBITOBBIX M MPOMBIIUICHHBIX CTOYHBIX BOJ|, PEKpealu-
OHHOHU NIEATEIBHOCTHIO, a TAKXKE MOCTYIJICHUEM 3arpsi3HSIONINX Be-
LIECTB C MOBEPXHOCTHBIM CTOKOM. B HccineayeMoll akBaTOpUu pac-
I10JIO’KEHA MarucTpajb OCHOBHOTO KaHaAJIM3allMOHHOTo copoca Cepa-
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cromos (6oJiee MOJIOBUHEI BCETO TOPOJICKOTO pacxona), auddy3op
KOTOPO# HaxoJguTcs Ha paccTOsSHWUHU 3,3 KM OT Oepera Ha riryOWHe
oko1o 70-80 M.

OCHOBHBIMH 3arpsA3HATENIMHA YepHOro MOps, Kak M Bcero Mupo-
BOTO OK€aHa, OCTAIOTC HeTh U HEQTETIPOTYKTEHL.

[lo pesynpTataM KOMIUIEKCHOH OKeaHOIpadHUUECKOH CHEMKH
HUC «buproza» 20 — 21 mas u 12 — 13 cernrsiops 2016 . onpenene-
Ha Ce30HHAs JUHAMHKA COJAEp)KaHUS HE(PTENPOTyKTOB B aKBATOPHUU
I'epakneiickoro nomyocTpoBa (MHUKpOIIOJIIMIOH) B pailOHE HaXoXIe-
HUSI MarucTpajid KaHanu3auoHHoro copoca Cepactonois. Paccun-
TaHa «CHHONTHYECKHUM) METOJOM aCCHUMUJISAIMOHHAS eMKOCTh aKBa-
TOPUHM MHKPOIIOJIMTOHA 110 OTHOLICHHUIO K HEPTEMPOAYKTaM, ee KO-
Jorudeckoe Ojaromonyyne BecHOW M oceHblo 2016 roma W Bpems
ACCUMWISIMH 3arpsA3HAroNIero Bemectsa 10 ypoBHs [TJIK.

ITonyueHHble pe3ynbTaThl IIOKa3ald, YTO BECHOM HCCIemyeMas
aKBaTOPHUS XapaKTEPU3YETCsI SKOJIOTMUECKUM OJIaromnoayymeM B OT-
HOLIEHNHU He()TENPOIYKTOB, IPU 3TOM OCEHBIO IaHHAs AKBATOPUS I10
pe3yabTaTam oceHHUX cheMOK 2015 u 2016 Tof0B OIeHMBANIACh KaK
9KOJIOTHYECKH HE OJIarOMoIydHasl.

ITokazano, deM OobIlle KOHIICHTpanHus HEPTEIPOIYKTOB IIpe-
BeIaeT yposeHsb [IJIK, Tem Oombliie BpeMeHU MOTpeOyeTcs] SKOCH-
CTeMe JJIi aCCUMWJISIIMK 3arpsA3HSAIONIET0 BELIECTBA U JIOBEACHUS
ero koHueHtpauuu 1o yposHs IIJIK. /Ing ocenn 2015 roga — 3T0
BpeMsl COCTaBWJIO 3,2 CYTOK IpH MaKCHUMalbHOM COJI€pKaHUU
meprenpoaykros 3,2 [I1K, a mst ocernn 2016 roma — 11,2 cyTok mpu
MaKCHUMaJbHOM cofepkanuu HedTenpoaykTos 6 ITJIK.

Taxast cuTyanus BIoJiHE 0OBSICHIMA — OCEHBIO 1I0CIIE KypOPTHO-
IO Ce30Ha NPH YBETUYECHWH PEKPEearlMoHHOTO TOTEHIHaia rmobdepe-
Kbsl, CONPOBOXAAIOIIETOCH KaK YBEJIWYEHHEM TPaHCIIOPTHOM
Harpy3KH Ha BOJIHYIO aKBaTOPHIO M TaK pacTyIIUMH oObeMaMH Ka-
HaJIM3aIlMOHHBIX CTOKOB, YBEIMYMBACTCS M COAEp)KaHHE HEPTH B
BOAHOH akBaTtopuu. Kpome 3Toro, B KypOpTHBIH CE30H pacTeT KOJH-
YECTBO MAJIOTOHHAXKHBIX TPAHCHOPTHBIX CPEICTB, COCTOSIHHE KOTO-
PBIX TPAKTUYECKH HE KOHTPOJIHUPYETCSl, OHM SABISIIOTCS IOIOJIHU-
TENBHBIM HUCTOYHUKOM He(TAHBIX yrieBomopoxoB (HY) uz-3za yreu-
KM rOpro4e-CMa30uHbIX MaTepHaJIoB.

PaboTa BhIoIHEHa B paMKaX TOCYyAapCTBEHHOTO 3aJaHus 10 Te-
me Ne 0827-2014-0010.
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INPOCTPAHCTBEHHO-TEOTPA®OHNYECKASA
XAPAKTEPUCTHKA HCTOUYHUKOB AHTPOIIOTEHHOMN
HAT'PY3KHU HA IIPUBPEXKHBIE AKBATOPUH IO KHOT'O

BEPEI'A KPBIMA

Bep:xesckas JI.B., bBakyesa SI.U., baraes A.B.

OI'BYH MT'U, 2. Cesacmononw, Poccus
ludmyla.ver@mbhi-ras.ru

KiroueBble cj10Ba: reonHGOpMaIOHHbIE CUCTEMBI; 3KOJIOTNYECKOE
coctosinue; FOxusiii 6eper Kpeima.

OOmmpHBIe TOOEPEKBS, ABJISIOMINECS PEKPEallMOHHBIMU 30HAMH,
TaKkue Kak npuOpexHble akBaTopuu CeBacTONONBCKOTO PETHOHA U
IOxnHoro Gepera KpbIMCKOTo TOIyOCTpOBa, HCIBITHIBAIOT 3HAYH-
TENbHYIO aHTPOIIOT€HHYIO Harpy3Ky, YBEIMYUBAIOIIYIOCS 0 CBOETO
MaKCHMyMa B KYpOPTHBIH CE30H.

YBeINYMBAIOIIASACSA AaHTPOIOTEHHAsl HArpy3Ka sIBISETCS aKTyallb-
HOM mpobieMon 1Sl MPUOPEKHBIX TEPPUTOPHMA, K PEIIEHUIO KOTO-
poli HE0OXOAMMO TOAKIIOYUTH BCE BO3MOXHBIE MHCTPYMEHTHL. B
LEJIIX Hay4HOro 00OCHOBaHMSA (OPMUPOBAHMS NMPAKTHYECKUX MOJ-
XOJIOB K yTPABJICHUIO PUCKAMHU aHTPOIIOT€HHOTO XapaKTepa MbI CUH-
TaeM BaKHBIM COCTaBUTH IPOCTPAHCTBEHHO-TEOrpaUyecKylo Xa-
PaKTEepUCTUKY MCTOYHMKOB aHTPONOI'CHHOW HArpy3KH Ha IpUOpex-
HEIE aKBaTOPHH FOKHOTO Oepera Kprima.

st pereHusi MOCTaBICHHOM 3a/layil 1IeIeCO00Pa3HO KCIIONIb30-
BaTh QGIS, reonndopmanonnyro cucreMy, SBISIONIYIOCS YIOOHBIM
U JOCTaTOYHO «TUOKMM» MHCTPYMEHTOM, MO3BOJISIOLINM IIPOBOIUTH
Bce HEOOXOIMMEIE pacdeThl, paboraTh ¢ mHbopmammen B mudde-
PEHLMPOBaHHBIX 0a3aX AAaHHBIX W HAIJIAAHO MPEACTABISTH HpOMe-
YTOYHbIE U KOHEUHBIE Pe3yJIbTaThl UCCIEIOBAHUSI.

Hcnonp3ytomasicss nHGoOpMaIiis B3sATa U3 WCTOYHUKOB, HAXOJS-
LIUXCS B OTKPBITOM aocTyme. Ctatuctuka mo trepputopusm Kpeima c
odopmienHsIME KapTamMu mnpenocraBieHa B.B. JlomorosbiM, uH-
¢dbopmanus COLMATBHO-3KOHOMHUYECKOTO XapaKTepa U CBEACHUS O
MYHUIUMATBHBIX OIO/KETax B3SITHI Ha caifiTax aJMWHHCTPaLUil To-
ponoB Ceactonoist u Sntel, geMorpaduueckas XapaKTepUCTHKa
HCCIIEyEeMbIX PETHOHOB OTpa)keHa IO pe3yjbTaTaM IIOCIEeAHEH Be-
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puduIpyeMoi mepenrcyu HaceleH s, JaHHbIe 110 YPOHIO 3arps3He-
HUS B3STHl U3 €XEroJHOro nokiaga MuHHcTepcTBa ODKOJOTHHM H
npupoAHBIX pecypcoB Kpeima (mpenocrasnsiercss Pocnpuponnanzo-
pom).

B nanpHeiimeM Ha OCHOBE yKa3aHHBIX JaHHBIX C IMPHUMEHEHHEM
QGIS co3paHel cneayroLye CIOU: TOPOAA, pailoHBl TOPOAOB, PEKH,
aKBaTOPUU, IPEANIPUATHSL, 3arpsA3HSIOLINE aTMochepy, TPyObl MyHH-
IMnanbHEIX cTOKOB. B crnosix I'MIC Taxoke comepxurcs nHGopManus
0 HaceJeHUHU TOPOJOB MO paifoHaMm, oObeMax pacxo/l0B T'OPOACKOI0
Oro[KeTa, B TOM YHCJIE Ha 3aIlUTy OKPYXKaroLled cpeabl; O INIOTHO-
CTH HaCEJICHUS M O MPEeNNpHuiATHAX, GOPMHUPYIOUMX OCHOBHYIO aH-
TPOTIOTEHHYIO Harpy3Ky Ha aTMOc(epy NpUOPEKHBIX TOPOIOB.

Ucnonb3ys coOpaHHy0 MHPOPMAIHIO, IT0 OAHOM M3 TOCTYMHBIX
METOJIUK JJIsI aKBaTOpui paiioHOB ropoaa Ceactomnoiisi U bosbioi
SAnTel onpeneneHsl CleayoIue HHTerpajbHble HHIUKATOPHI: MJIO0T-
HOCTH NPUOPEKHOTO HACEIEHHsI, PACXO0B M0 OXPaHE OKPYIKAIOLIEH
Cpeabl, OXpaHIEMBIX TEPPUTOPHUH, OOIIEro BO3AEHCTBHS MpENIpHs-
THM.

[TosydyeHHbIe pe3yNbTaThl MO3BOJIAIOT OLEHUTH 3KOJIOTMYECKOe
COCTOSIHHE U CIIPOTHO3MPOBATh, KAK UIMEHHO OYyJleT MEHSThCS CUTYya-
oM TPU W3MEHEHWHM IUIOTHOCTH HACEJIEHUs, 3aTpaT Ha 3alluTy
OKPY’KarOILIEH CPebl U MOSABIEHUU HOBBIX IPEIIPHUITHIH.

CraenyrommM 3tanoM paboTsl OyneT pa3paboTka MHTErpasibHBIX
MHAWKATOPOB, YUYUTHIBAIOIINX CTOKH PEK M aKBANapKOB, 3arpsI3HEHNE
IUBDKEH W CTOKOB TUTACTHKOBBIMHU OTXOJAMH M Y4YeT THAPOAWHAMHU-
YECKUX XapaKTEPUCTUK aKBATOPUH.

PaboTa BeIONHEHA B paMKax rOCyJapCTBEHHOTO 3aJaHus IO Te-
me Ne 0827-2014-0010.
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JUHAMHKA COCTABA U YPOBHSI 3ATPSI3HEHUSI
JTOHHBIX OTJIOKEHUI BAJIAKJTABCKOM BYXTHI B
2005 — 2015 TOJIAX

Koreabsinen E.A., 'ypos K.U., OBcanbiii E.U., Konosasos C.K.

OI'BYH MT'U, 2. Cesacmononw, Poccus
plistus@mail.ru

KuaroueBnle cioBa: bamakinaBckas OyxTa, TSKEIbIE METAJIBI, JTOH-
HbIE OTJIOXKCHHS, FEOXUMHYCCKHUE IT0KA3aTEII.

BanaknaBckas OyxTa, SBISIACH aKBaTOPHEH C OrpaHUYEHHBIM BO-
J00OMEHOM, BBIMOJHSET POJb MOPTa Al MAJIOMEPHBIX CYIOB, YTO
YCHUJIMBAET AaHTPOIIOTCHHYIO HArpy3Ky M HPUBOIUT K YXYIIICHHUIO €€
9KOJIOTUYECKOTO COCTOSHHSL.

JloHHbBIE OTIOXXEHUs, BBIIOIHAS POJb MHIMKATOPa MHTCHCHUBHO-
CTH TEXHOT'CHHBIX BO3JEHCTBUM, SBIISIOTCS BAXKHBIM IT'€OXUMHYECKUM
3BEHOM B IIEMH 3KOJIOTHMYECKOTO PaBHOBECHS MOPCKOW cperdbl. AK-
KyMYJISILUS TOCTYTIAIOIIEro B aKBaTOPUIO 3arpsi3HEHUs, ydacTue B
nporeccax oOMeHa BEIIECTBOM M PHEprHel, BCe 3TO AeaeT u3yye-
HUE JOHHBIX OCAJKOB BAYKHOM COCTABIISIONIECH CUCTEMBI MOHUTOPHH-
ra npuOpEeKHBIX PaiOHOB.

Lenp HacTosAmel paboOTHl — OLIEHUTH U3MEHEHHE YPOBHS 3arpss-
HEHMS AOHHBIX OTJIOKEHHH TSDKEJIBIMH METalJlaMU B 3aBHCUMOCTH
OT WHTEHCHUBHOCTH HAKOILJICHHUSI OPTaHUYECKOTO yTiepoja W rpaHy-
JIOMETPUYECKOTO M MHHEpaJbHOro cocraBa ocaakoB ¢ 2005 mo
2015 rox.

IIpo6BI TOHHBIX OTIOXKEHHH OBUTM OTOOpAaHBI BO BpeMSs dKCIIEIH-
LIMOHHBIX UcclenoBanuil B banaknasckoit Oyxte B despane 2015 r.
Omnpenenenue 3arpsA3HAIOMINX BEIIECTB B JOHHBIX OTIOXKEHHUIX OyX-
ThI TI03BOJIMJIO OLIEHUTh COBPEMEHHBIN YPOBEHb 3arps3HEHUs uccie-
QyeMOH aKBaTOpUH U CPAaBHHUTH C HMCCICAOBAHHUSMH, ITPOBOJUBILIH-
mucs B 2005 roxy.

[Toka3zaHo, 4TO 3a AECATHICTHUN NEPHOA B COCTABE JAOHHBIX OT-
JIO)KEHUH OyXTHl yBENWYMIIACH A0S MENKOAMCIIEPCHOTO WIMCTOTO
MaTepuaiga, OCOOCHHO B KyTOBOW CEBEPO-BOCTOUYHOH M CEBEpO-
3aMaJHON 4acTsIX akBaTopuu. Kpome TOro, yCTaHOBJIEHO, YTO M3Me-
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HHAJIOCh COOTHONICHHWE (paKIMid WINCTBHIX OCAJKOB. 3HAYHTEIHHO
BO3pOca IO MEeTUTO-aJIeBPUTOBOrO MaTepuasa.

Uccnenosanusi, BeinonHeHHbIe B 2015 r., moKasaiu, 4TO YPOBEHb
conepxkanust Copr 32 mocneaane 10 et 3aMeTHO CHU3WIICS U B CpPe-
HeM coctaBisieT 1,40%. B mpenenax OyxTol conepxanne Copr U3Me-
usiercs ot 0,15% B OMOTeHHBIX KapOOHATHBIX 0CAJKaX FOKHOW YaCTH
OyXTHI, 10 2,95% B MENKOIVMCIIEPCHBIX aJIEBPUTO-TIEITUTOBBIX WIIaX B
CEBEPHOM KyTOBOW YacCTU OyXThl. DTO YMEHBIICHHUE COICPKaHUS
Copr, TO-BUUMOMY, CBSI3aHO CO CHIDKEHUEM YPOBHS aHTPOIIOT€HHON
Harpy3kd. B OyxTe mpakTHUecKH IpeKpalieHa TEeXHOTeHHas es-
TEJIHHOCTh, CBA3aHHAS C CYJOPEMOHTOM M JKCIUTyaTaIlieil BOCHHO-
MOPCKOTO U TPaXIaHCKOro (hoTa, 3a MUCKIIOUEHHUEM MaJIOMEPHBIX
CyZIOB U SIXT.

AHanu3 MoTyYeHHBIX JaHHBIX TIOKa3bIBAET, YTO M3MEHEHHUS B CO-
JEPKaHUU TAKETBIX METAIOB B JTOHHBIX OTJIOKCHHSIX OTIHMYAIOTCS
IUI pa3iIM4HBIX 3JeMeHTOB. B mpobax, oroOpanHbix B 2015 roay,
kak u mpo6ax 2005 roma, mpeoOIamaroT TakKue METaIbl KaK CBHHEII,
XpOM, IIMHK, MEIb, MBIIBIK, CTpoHIUH. CpemHee coaepKaHUE
cBUHIIAa B mpobax 2015 roma ymensmwioch moytu B 1,5 pasa mo
cpaBHeHHUIO ¢ 2005 TomOoM. DTOT METallT SIBISIETCST HanboJiee Xapak-
TEPHBIM TEXHOTCHHBIM 3arpsI3HUTEIIEM, CBSI3aHHBIM C (DYHKIIHOHUPO-
BaHUEM TOJBOMHOTO (DJIOTa, NEATEIBHOCTh KOTOPOTO B HACTOSAIICE
Bpems B bamaknaBckoii Oyte oTCyTcTBYeT. B Toke Bpemsi, cpenaHee
coJiep)kaHue KoOajbTa, MEIH, CTPOHIUS HE3HAYUTEIHHO YBEIHUH-
JIOCh TI0 CPABHEHHIO C COJIEPKaHUEM JaHHBIX d7eMeHToB B 2005 ro-
ay.

PaGora BeIITONTHEHA B paMKax rOCyJIapCTBEHHOTO 33/IaHUS IO Te-
me Ne 0827-2014-0010.
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HCCJIEJJOBAHUE 3BOJIIOINUH 3ATPISHEHU
B A30BCKOM MOPE HA OCHOBAHHNU AHAJIU3A
PE3YJIbTATOB YNCJIIEHHBIX PACYETOB U JIAHHBIX
CITYTHUKOBBIX HABJIIOJIEHUI

Mlyasra T.5A.

OI'BYH MT'U, 2. Cesacmononw, Poccus
shulgaty@mail.ru

KuroueBbie cioBa: A30BCKOE MOpE, SBOJIFOLUS [TACCUBHOM MpUMe-
CH, AMCTAaHLUMOHHBIC HAOMIOACHUS, YHCICHHOE MOJEIHPOBaHHE,
YCBOCHHE CIIyTHUKOBBIX IAHHBIX, CPAaBHUTEIbHBIA aHAJIU3 CIIyTHU-
KOBBIX 1 MOACJIbHBIX JAaHHBIX.

B pabore 006cyXmaroTCs METOIBI COBMECTHOTO HCIIOIh30BaHUS
WHPOPMAIUH, TTOyYSHHOH METOIaMH AUCTAaHIIMOHHOTO 30HANPOBa-
HUS MOPCKOM TMOBEPXHOCTU M3 KOCMOCAa U MOJENIbHBIX pELICHUI.
[IpoBoanTCS aHAMN3 WX COTIACOBAHHOCTH, MTO3BOJISIONINI BEISBIATH
HEraTUBHbIE M3MEHEHUSI COCTOSIHUSI MOPCKOHM Cpelibl, MPOrHO3UPO-
BaThb WX BO3HUKHOBEHHE U TOCIEACTBUS aHTPONOTEHHBIX BO3CH-
cTBuil. Ha ocHOBe pa3paboOTaHHBIX HOBBIX MOJEIHHBIX aITOPUTMOB
00001ar0TCsl pe3yabTaThl YHCIECHHOTO MOJCIMPOBAHUS W JTaHHBIX
CIIyTHUKOBBIX HAOJIOJICHHUI O COCTOSTHUM BOJI aKBaTOPHH A30BCKOTO
Mops 3a nepuox 2013 — 2014 rr.

B 4uciieHHBIX UCCNEOBAHUSIX HUCIIOIB30BaIaCh BEPCUS TPEXMED-
HOM HEeTMHENHOU TUIpoAuHAMUYEeCKON Moaenu POM, npuMmeHeHHAS
TaK)Ke JJI YHUCICHHOTO aHalu3a 3BOJIOLUU 3arps3HeHuil. MaTtema-
THYECKas MOJENh OCHOBHIBAETCS Ha YpaBHEHUSIX TYpOYJIEHTHOTO
JABUXCHU S BSI3KOH KHUIKOCTHU B HpI/I6JII/I)KeHI/II/I THAPOCTATUKHU. HpO-
CTPAHCTBEHHOE PA3PEILICHUE CETKU MOJEIH MO ropu3oHTamn — 1,4 X
1,4 kM, 4UCIO pacyETHBIX YPOBHEH MO BEPTUKAIU — OJUHHAALATH.
Wcnonp3oBaHbI pas3in4yHbI€ BPEMCHHBIC IHAaru MJIid HaXOXICHUA
YPOBHS MOPSI U OCPEIHEHHBIX IBYXMEPHBIX COCTaBIISIOIIUX CKOPO-
CTH, W JIJIsl BBIYHUCIICHUS OTKJIOHEHUI OT HalJICHHBIX CPEIHUX U BEp-
THKAJILHOHN cocTaBisromel ckopoctr. Kapra 6atuMerpun U KOHOH-
rypanuu OeperoBoil JTMHUKM A30BCKOIO MOpS IOCTPOEHA HAa OCHOBE
omudpoBku kapT I'maporpaduueckoit Ciry>kObl ¥ HHTEPIIOIMPOBAHA
Ha pacyeTHYI ceTKy. MoJennpoBaHUe paclpOCTPaHEHUS! MPUMECH
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BBITIOJTHEHO HAa OCHOBaHHHM PEIICHUs] ypaBHEHUs nepeHoca u nupdy-
3WH, AJIs1 KOTOPOTO K TPaHUYHBIM YCIOBHSIM OOABISIOTCS YCIOBHS
OTCYTCTBHS ITOTOKOB IIPUMECH 4Yepe3 CBOOOJHYIO NOBEPXHOCTb, 0O-
KOBBIE CTEHKHU U JTHO OacceiHa.

B pabote ncnonp30BaHbl CIIyTHUKOBBIE TAHHBIE BTOPOTO YPOBHS
npubopa MODIS co ciythuka Aqua 3a 2013 — 2014 rr. Ucxonnsle
JaHHBIE UMEIOT KHJIOMETPOBOE MPOCTPAHCTBEHHOE paspelieHue. B
BEPXHEM CJI0€ MOpS IO CIYTHUKOBBIM JaHHBIM PacCYUTaHBI Mapa-
METpBI: OTHOLIEHHE HOPMAalU30BaHHOW sIpKocTU cBeTa Lyn(A), BBHI-
XOJAIIEro MU3-MOJ MOBEPXHOCTH BOABI, B IBYX CIEKTPAIbHBIX KaHa-
nax 531 u 488 uM, 1 K03 uMeHT 0OpaTHOTO paccesHus cBeTa 4a-
CTHUIIaMH B3BECH HA JUIMHE BOJIHBI 555 HM. DTH JaHHBIC OMPEACISIOT
HaJIM4Me B3BecH (HampuMep, MUHEpaJbHOH B3BECH, CBSI3aHHOW C
PEYHBIMH BBIHOCAMH MM MOJBEMOM CO JTHA B PE3YIBTATE CHIIBHOTO
BETpa), M TaKKe B3BeCH OMOJOTMYECKOTO MPOMCXOXKICHHS (HAIpH-
Mep, IBETEHHE KOKKOIUTOPOPHUL).

MoaenupoBaHue CLEHApUEB PACHPOCTPAHEHMS 3arps3HSIONIEH
MIPIMECH MPOBEICHO C HMCIOIH30BAHNEM METEOPOIOTHYECKUX aH-
HBIX CHCTeMBI aTMoc(epHoro MonenupoBanus SKIRON. Cepun uuc-
JICHHBIX JKCIIEPUMEHTOB MPOBOAMINCH A HAYAJIBHBIX KOHIIEHTpa-
LW 3arps3HSIONIed MPUMECH, COOTBETCTBYIOIINX JAHHBIM CITyTHH-
KOBBIX HaONIOJEHUH, COAepKaIINX Hauboee MONMHYI0 HH(pOpMaIIHIO
0 B3BECH PA3IMYHOIO MpoucxoxaeHus. C Lenplo aHaau3a coryiaco-
BaHHOCTH JJTaHHBIX CIIyTHHKOBBIX HaONIOOCHUH U PE3yIbTaTOB MOJE-
JIUPOBAHUS IPOBOANTCS CpPaBHEHHE KOHIICHTPAIMK 3arpsA3HAIONIEH
MIPUMECH B IOBEPXHOCTHOM CJIO€ MOPSI.

CoBMECTHBIN aHAIN3 PE3yIbTATOB YUCIECHHOTO MOAEIHPOBAHHS U
CIyTHUKOBBIX HM300paKEHUI IT03BOJIIET CPAaBHUBATh PE3yJbTATHI
pacyeToB ¢ ONepaTUBHONW 0OCTaHOBKOW, MPUBOIUT K 00OCHOBAHHBIM
BBIBOJIaM TIPH COCTABIEHHMM IPOTHO3a MOCIEACTBUN pacipocTpaHe-
HUS 3arpsI3HEHUM.

PaboTa BbINONHEHa B paMKax rocynapcTBeHHOro 3ananus 0827-
2014-0010.
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KOOPINHAIUA AEATEJIBHOCTH HAYUYHBIX ®OHAOB
U IIPOTPAMM ®UHAHCHUPOBAHMS UCCJIETOBAHUI
APKTUYECKHX MOPEH POCCHUHA

ToroGepuaze I'.T'.', 3a6oa0THUKOB I'.B.%, Manaxosa 10.A.2

'PITMY, 2. Canxm-ITlemep6ype, Poccus
MALY, 2. Mypmanck, Poccus

ggg@rshu.ru

Kurouesble ciaoBa: apkrudeckue mops Poccuu, koopauHanus uc-
cliefoBaHMl, pUHAHCHPOBaHHUE HCCIIEIOBAHHM.

AHanu3 Hay4qHO-HCCIIeI0BaTEeNbCKOM 1eATEeIbHOCTH OCHOBBIBAJICS
Ha MH(OpMAIMU OTKPBITHIX MCTOYHUKOB, BKJIIOYass Eaunyro rocy-
JApCTBEHHYI0 HMH(POPMALMOHHYIO CHCTEMY Y4eTa pe3yJbTaToB
Hay4YHO-HCCIIEJIOBATENbCKUX OIBITHO-KOHCTPYKTOPCKUX U TEXHOJIO-
THYECKUX PpabOT Ipa)kJaHCKOTO Ha3HAYEHHs, 3aTparHBaloOLINX pea-
JIM3aIMI0 HAYYHBIX IPOEKTOB Ha TeppuTopun B A3PO.

Cpenn 3aKa34MKOB BBHITIOJIHIEMBIX HAyYHO-HCCIIEIOBATEIHCKIX
pabot npeobnamator Poccuiickas akamemus Hayk U MuHOOpHayKu
Poccun. Ilo ncTouHuky (pMHAHCUPOBAHUSI MOXKHO BBIIEJIUTH ABE OC-
HOBHBIE TPYIIIIBL:

¢ (¢uHaHCHpOBaHNE U3 (enepaTbHBIX OIOPKETHBIX MCTOYHHUKOB
npoduIbHBIX (eaepalbHBIX OPraHOB HMCIIOJIHUTEIBHOW BIIACTH, B
T.4. B paMKax (peaepanbHbIX LEJIEeBbIX IPOrpaMm;

e (uHAHCHPOBaHWE M3 HAYYHBIX (DOHIOB.

IIpu sToM oTMmedaeTcs aucOanaHc, 9To (UHAHCHPOBAHKE B PaM-
Kax Hay4HBIX (OHAOB MOYTH B 7 pa3 MEHBIIE NMPH CYILIECTBEHHO
0O0JIbIIEM KOJIMYECTBE IPOEKTOB.

B pesynbraTe aHanu3a MPOEKTHOM AEATEILHOCTH MOXHO BBIAE-
JIUTH CIEAYIOUINEe OCHOBHBIE MEPOIIPHATHA I10 MOBBIMIEHUIO (P deK-
TUBHOCTH [IEHCTBYIOIIMX MEXaHHU3MOB (PMHAHCHPOBAHHS IPOEKTOB
ApPKTUYECKOW TEeMaTHKH, B TOM YHCJE HMCCIECHOBAaHMN apKTUYECKUX
Mopeit Poccun:

e pa3paboTka MEXaHM3MOB B3aMMOCBS3aHHBIX IIPOEKTOB apKTHU-
YeCcKOll TeMaTWKU B paMKax OOIIMX «30HTHYHBIX» TEMAaTHK IS He-
CKOJIbKUX Pa3IMYHBIX UCTOYHUKOB rHaHcupoBanus (OLII, POOU,
PH® ut.1.);
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® CTUMYJUpPOBaHHWE IIPUBJICUCHHS MOJIOJBIX CIIELHUAINCTOB K
YYacTHIO B peaM3alliil MPOEKTOB, ITyTEM 3aKpETUICHHs 3a HUMH pa-
004rX JOIDKHOCTE! TP U TIOCIIE peau3alii IPOCKTOB;

® T[OBBILICHHE POJIM MyOJUKAIMK PE3yJIbTaATOB MCCIECAOBAHUN B
POCCHICKNX Hay4YHBIX NEPUOJNYECKUX U HEMEPHOANYECKUX U3/1aHU-
ax (COOpPHMKH, MaTepraibl KOH(QepeHINH U T.1.);

® CTUMYJIMPOBAaHUE y4YacTHS B KOHKYpCax perHOHAJIBHBIX Opra-
HU3AIM{ C MIPUBJICUYCHUEM LEHTPAJIBHBIX MPOQUIBHBIX OpraHu3aIfi
W aKTUBHU3ALMA 3alPOCOB apKTHUECKHX PETHOHOB MpH (HOPMHUPOBA-
HUM TEMATUK IPOEKTOB.

PaboTa BEIMONHATACH TIPH TOJACPKKE mpoekTa 5.4425.2017/5.1,
B paMKax ToCyIdapCTBEHHOro 3amgaHusi MunoOpHayku Poccum mo
IIPOBEIEHUIO HAYYHO-UCCIENOBATENbCKUX PaboT B MHTepecax /[le-
napramMeHToB MuHOOpHayKku Poccum.

KOHIENIUSA MOJIEJIU TIPOCTPAHCTBEHHOI'O
IMJIAHUPOBAHUS MOPEXO3SIICTBEHHOM
JNESTEJBHOCTHU B APKTUYECKHX PETHOHAX
POCCHHU HA OCHOBE KOMIIJIEKCHOI'O AHAJIN3A
YCTONMYHUBOCTHU BEPEI'OBBIX DKOCUCTEM U
BEPEIT'OBOM HH®PACTPYKTYPBI

Torodepuaze I'.I'.', EpmioBa A.A.2

'PITMY, 2. Canxm-Ilemep6ype, Poccus
’MATY, 2. Mypmanck, Poccus

ggg@rshu.ru

KiroueBbie ci1oBa: MOpPCKOE IPOCTPAaHCTBEHHOE IUIAaHUPOBAHUE,
MOPEXO3SICTBEHHBIH KOMILJIEKC, TeONH(OPMALIMOHHASI CUCTEMA.

I'naBHOM 11€71bE0 METOJIOJOTUH KOMILJIEKCHOM OIEHKH yCTONYUBO-
CTH OEperoBBIX CHCTEM U OeperoBoil MHPPACTPYKTYPHI Pa3IHYHOTO
MIPOCTPAHCTBEHHOTO YPOBHSI SIBIISIETCS BBISBICHHE YCIOBHU yCTOM-
YUBOCTH B (DOPMUPOBAHHUS MOPCKOTO TOTEHITHANa (PYHKITMOHUPOBA-
HUS U Pa3BUTHUS OEperoBoil MHQPACTPYKTYPhl MPUMOPCKHUX TEPPHUTO-
puUit KaK TEPPUTOPHAIIBHBIX CUCTEM PA3IHYHOTO MPOCTPAHCTBEHHOTO
YPOBHSI, a TaK)K€ UX B3aUMOJEHCTBUA C OKpyKarolend cpenoi. Ilpu
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9TOM B paboTax M MCCIIEIOBAHUAX MO U3YUYEHUIO OEPETOBBIX CHCTEM
LUIMPOKOE TPU3HAHUE MOJYyUMT HHAWKATOPHBIM TOJXOM, KOTOPBIH
00bEeqMHSACT HMHbIE MOAXOABl K OLECHKE YCTOMYMBOCTH OEperoBbIX
cucreM u OeperoBoil MHPPacTpyKTypsl. VHAMKATOPHBIA MOAXO.
M0/Ipa3yMeBaeT MHCIIOJIB30BAaHUE DPA3JIMYHBIX CHCTEM HHIUKATOPOB
JUIS aHalIM3a U OLIEHKH COCTOSTHHUS YCTOMYMBOCTH M TEHICHIMH pa3-
BUTHSI OEPETOBBIX CHCTEM.

Jns uenell IpOCTPAHCTBEHHOTO IJIAHUPOBAHMSI  MOPEXO3sIi-
CTBEHHOU NIEATEIHHOCTA U KOMIUIEKCHOM OIICHKH YCTOMYMBOCTU Oe-
PETOBBIX CUCTEM U OeperoBoit HHGPACTPYKTYPHl APKTHIECKON 30HBI
Poccutickoit ®@enepanuu paspadorana xourenmus ['MC-o6omouxu
«beperoseie cuctemsl A3P®y», koTopas B JAHHOM clly4yae sIBISETCS
CBOEOOPA3HBIM KaTaJH3aTOPOM, HEOOXOIMUMBIM ISl peIleHHs 3aaad,
CBSI3aHHBIX C MPOCTPAHCTBEHHBIM PACIPEAEIEHUEM KINMaTHUIECKUX,
9KOJIOTHYECKUX, JKOHOMHYECKHX, IOPUIUYECKUX U TeOMNOoJIUTHYE-
ckux acnektoB. B nenom Ttakas 'MC npexacraBiseT coboil ocodyio
“H(GOPMAIIMOHHYIO CHCTEMY, OCYIIECTBIIIONIYIO cOop, 00paboTKy,
XpaHeHHe, OTOOpakeHHWE M PACIPOCTpaHEHHE MPOCTPAHCTBEHHBIX
JaHHBIX, & TAK)Ke JAaHHBIX HETMPOCTPAHCTBEHHOTO Xapakrepa o Oepe-
roBeix cucreMax A3P® m pacmonoXeHHBIX B OEperoBoil 30HE dJie-
MEHTOB MOPEXO03SICTBEHHOTO KOMILIEKCA.

IT'IC «beperossie cucrembl A3P®D» peann3oBaHa Ha Tpex Mpo-
CTPaHCTBEHHBIX YPOBHIX:

- rio0anpHOM (IMPOCTPAaHCTBEHHO-BpeMEeHHas 0a3a MaHHBIX I10
BCell COBOKYIHOCTH OeperoBbix cuctem A3PD);

- PEruoHajJbHOM (IPOCTPAHCTBEHHO-BPEMEHHAas 0aza JaHHBIX
10 TIPUMOPCKUM cyOBekTam A3PD);

- paiioHHOM (TIPOCTPAaHCTBEHHO-BpeMEeHHass 0a3a IaHHBIX I10
MPUMOPCKUM PaiOHHBIM MYHHIUNAIBEHBIM 00pa3oBaHusiM A3PD).

HccnenoBanue BoinoaHeHO npu nogaepxke PODU B pamkax pe-
ann3anuy HayyHoro npoekTa Ne 16-05-00724 «a».
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MOJAEJIbBHASI OHEHKA YA3BUMOCTH ITOJA3EMHBIX
BOJI IOI'O-3ATIAJTHOM YACTH T'OPHOT'O KPBIMA C
YYETOM BEPET'OBBIX 30H BBICTPOI'O TPAH3UTA "
CYBMAPHUHOMU PA3I'PY3KH

Borycaasckmii A.C., Kazakos C.U., Jlememko E.M.

YI'll PAH, nem. Kayueenu, Poccus
science@bshpg-ras.ru

KiroueBblie cjioBa: mom3eMHBIC BOJBI, TOpHEIH KpbiM, Kapcet, cy0-
MapWHHas pa3rpy3Ka, 3allUIIeHHOCTh MOJ3EMHBIX BOJ, BOAOOOMEH,
MOJIETTUPOBaHHE.

Ha ocHoBe pe3ynpTaToB mojeBbIX ucciaenoBanuil, I'MC-ananusa
TOTIOKapT W KOCMOCHHMKOB pa3paboTaHa THUAPOTEOJIOTHYEcKass Mo-
JeTb MOA3EMHBIX BOJ KapcTOBOTO (POPMHUPOBAHHMS IOTO-3aIaHON Ya-
ctu ['opHoro Kpeima u Geperooii 30ub1 (FOxHOTO OGepera Kprima).

l'umporeonormyeckass cxeMaTH3aIlMsl MOJAETH 10 BEPTHUKAIH
BKJIIOYAET JBa YCIOBHBIX BOJOBMEIIAIOIINX TOPH3OHTA: BEPXHEIOP-
CKHUH (M3BECTHAKOBBIE KAPCTOBBIE MACCHBBI SIJT) U JOBEPXHEIOPCKHUI
(TpemmHOBaTass 30Ha (QUIAIIEH TaBPHUYECKOH CEpHH, IPECBSHO-
eOHUCTBIE TPYHTHI M CYTIIMHHUCTHIE U IPECBAHO-IIIEOHNCTHIE 00pa-
30BaHUSl HEPACUICHEHHBIX BEPXHEUETBEPTHUUHBIX M COBPEMEHHBIX
OTIOJI3HEBBIX HAKOIUICHHH). [[0TOK OA3EeMHBIX BOJ UMEET CTPYHHBIN
npedepeHaTbHBINA XapaKTep.

30Ha MUTaHUS KapCTOBBIX MOA3eMHBIX BoJ (A#-IleTpunckas sii-
J1a) XapaKTepU3yeTCsl MAKCUMAIIbHO aKTUBHBIMU MPOSIBICHUSIMH Kap-
CTa, a IOKHBIE TOPHBIE CKIOHBI M OeperoBas 30Ha — Pa3’IOMHBIMHU
HapyIICHNsMH, OTPA3UBIIMMHUCS Ha XapakTepe peiabeda U THAPOTeo-
JOTMYECKUX OCOOEHHOCTSIX TEPPUTOPHUH.

IloTokn pa3rpy3kd MON3EMHBIX BOJ aCCOIHUPYIOTCSA C Pa3JIOM-
HBIMH 30HaMH TI0 TPAHWIIAM BYJIKAHOTEHHBIX KomruiekcoB (Ilmmsaxu-
XbIp, KacTpononbckast ByiakaHuueckas Tpynna), a Takxke 1o Tpaccam
OMOJI3HEH  APEBHUX  HW3BECTHAKOBBIX  MAacCHBOB-OTTOP)KEHIIEB
(r. Komka, Mora6wu, burok Hcap).

BrinonHeHa npenBapuTenbHas MOJENbHAs OLIEHKA YSA3BHUMOCTH
MIOJI3EMHBIX BOJ HCCJIEIyEMON TEPPUTOPUH, KOTOpPas OMHMCHIBACTCS
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MPOTHO3HON OTHOCUTENbHOW KOHLIEHTpAIMEN YCIOBHOTO KOHCEpBa-
TUBHOTO 3arpsI3HUTEIIS, MOCTYMAIONIETO ¢ HHPMIbTpaLnei.

PaccMoTpeHHBIH MOAENIBHBIA MOX0A ONMXKe IMOABOAUT K OLCHKE
TTOJTHOW 3aIWIIEHHOCTH IOA3EMHBIX BOJ KapCTOBOTO (hOpPMHPOBa-
HHUS UCCIIELYEMOU TEPPUTOPUU IO OTHOLICHHIO K BO3MOXKHBIM TEX-
HOTEHHBIM M aHTPOIIOTEHHBIM 3arps3HUTENSIM MO CPAaBHEHHUIO C pas-
pabOTaHHBIMU paHee HHAEKCHO-PEHTHHIOBBIMU METOJAMH.

OTto obecneuynBaeTCsi y4eToM B TPEXMEPHOW MOJEIH HE TOJBKO
HUCXOOAIINX BECPTUKAJIBHBIX, HO W JIATCPAJIbHBIX IMOTOKOB 6I)ICTpOI71
($uIbTPaLIK 1 BO3MOXKHOH CyOMaprHHHOM pa3rpy3Ku MOJ3EMHBIX BOII.

J1st meneBBIX KPYIMHOMACIITA0HBIX OIICHOK 3alllWINEHHOCTH H
YA3BUMOCTHU NNOA3EMHBIX BOA U OpraHU3alliid MOHUTOPHUHIA UX 3alla-
COB M KayecTBa LeJecoo0pa3HO NPUMEHEHHE METOUK, OCHOBAaHHBIX
Ha JIeTaJbHBIX TPEXMEPHBIX MOAEISIX C YUYETOM 30H OBICTpOH (HIb-
Tpalli ¥ MUTPaLUH, TPaH3HuTa 4epe3 OeperoByro 30Hy U cyOMapH-
HOM pa3rpys3Ku.

HeoOxomumo manmpHeElIIee COBEPIICHCTBOBAHUE MOJEIH II0 pe-
3yJIbTaTaM KapTHUPOBaHUWsA, aHalIi3a KOCMOCHHMMKOB U PE3YyJIbTATOB
PEKUMHBIX Ha6)’[IOI[CHHI71 Ha COCHHAJIBHBIX OIMMOPHBIX MOJIMI'OHAX JI€-
TaJIbHBIX UCCIIEIOBAHUII.

SKCHEPTHAS OHEHKA BBIHOCA HE®TSHbBIX
YIJIEBOJIOPO/IOB PEKAMU B YEPHOE MOPE

MunbkoBckasn P.51.

OI'BYH MT'U, 2. Cesacmononw, Poccus
rosmink(@yandex.ru

KioueBbie €10Ba: CTOK HE()TAHBIX YIIIEBOJOPOIOB, PaiOHHpPOBa-
HHUEC.

ITo cTOKYy peK M HEIKBUIUCTAHTHBIM psgam (3a 1992 — 2015 rr.)
HaOroneHui 3a KOHUEeHTpauueil HeQTsaHbIX yriesogoponos (HY) B
HX YCTBhEBBIX CTBOPAX IOJIyY€HB! PETHMOHAJIbHbIE 3aBUCUMOCTH CTOKA
HY (Wuy) ot ctoka Boxsl (W) u momianeit Bogocbopos (F), mpuem-
JeMble As OalaHCOBBIX OIlEHOK. Ha ocHOBe mX aHanu3a BIIEpBEIC
BBITIOJIHEHO paiioHMpoBaHue Oacceiitna YépHOTro MOps 1Mo 0COOEHHO-
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cTsim ¢opmupoBanus ctoka HY (puc. 1) u momy4eHa ero orneHka B
COBPEMEHHBIN IEPUOL.

30 35 40
| |

1. Hukooaer

3

Cenacroridnn 1. Hosopoceriick

Lo

r. Korretanis

|
30 35 40

1. CeBepo-3anagnblii paitoH Mopsi, BKitouas peku uenp (Ykpa-
nHa) u Pe3zoscka (bonrapus);

2. Pexu Kpeima (Poccus);

3. Bocrounsiii pation, Bkiodas peku Cykko n Mseimra (Poc-
cus);

4. Bocrtounslii paiioH, Mexxay pekamu [lcoy (Poccust — Abxazus)
u lanunzra (A6xasus);

5. HOro-Boctounslii paiion, Bkimtodas peku Oxymu (AOxasus) u
Xapuut (Typuus);

6. HOxublii paiion, mexny pekamu XapmuT (Typous) u Pe3os-
cka (boxrapus).

Puc. 1 — PatiormpoBanue BomocOopa U€pHOro Mops mo ocoOeHHO-
cTsiM BeiHOCA HY

Briroc HY pekaMu 3HaYMMBIX TCHICHIIMHA HE UMEN M OBLI paBEeH

44,6 Teic. T (IO OLIEHKE TPATUIIMOHHBIM METOAOM, IMyTEM YMHOXe-
HUS HOPMBI CTOKa BOJIbl Ha CPEIHIOI0 MHOTOJIETHIOIO KOHIIEHTpa-
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o), 46,3 Teic. T (0 3aBUCUMOCTAM Wiy =f (F)) u 35,9 ThIC. T (110
3aBucuMocCTIM Wiy =f(W)).

CpaBHeHHE pe3yNbTaTOB OICHKH BBIHOCA HE(TSHBIX YIJIEBOMIO-
POIIOB ¢ PEUYHBIM CTOKOM B UépHOe Mope, MOJydeHHBIX TPaIUI[HOH-
HBbIM METOJIOM, C PACCUUTAHHBIMU 10 MPEJIOKCHHBIM 3aBUCUMOCTSIM
3HaYCHUSIMH Wiy, IOKa3aJI0 UX YJOBIECTBOPUTEIHHYIO CXOUMOCTb.

CrneioBaTelIbHO, TPU OTCYTCTBHM JAaHHBIX HAONIONCHUHN 332 KOH-
LIEHTpaIUeH B BEPIIMHAX MOPCKUX YCThEB PEK JJIsi OPUEHTHPOBOY-
HBIX OlleHOK BhIHOca HY B U€pHOE MOpe MOmyCTUMO HCHOIh30BATh
IIJTOTIATH BOJTOCOOPOB PeK.

BEPTUKAJIBHAA N3MEHYUBOCTDB [TPODUJIISA
TEMIIEPATYPBI 110 HABJIOJAEHUAM HA
I'maAPOPUINYECKOM IHOJIUMT'OHE (FOBK)

Jlememxo E.M.!, Ilorpednoii A.E.%, Toacromees A.I1.2,
Mapromkun FO.A.!

'qrI7 PAH, nem. Kayusenu, Poccus
@I'BYH MTH, 2. Cesacmononw, Poccust
director@bshpg-ras.ru

KiroueBbie c10Ba: TEPMOKIHMH, TUAPOMOU3NIECCKUI TOJIUTOH, TEp-
MOJIMHYSL, YPOBEHb MOPCKOM IIOBEPXHOCTH.

HpI/IBeI[eHI)I PE3YIbTAaThl CTATUCTUYCCKOI'0 aHaJIn3a MOJIsA TEMIIC-
paTypsl B paifoHe 10KHOTO Oepera KpeiMa BO BTOpOii IMOJIOBUHE
2013 roma. beuti UCTIONB30BAHBI JAHHBIE CHCTEMATHIECKOTO OIepa-
TUBHOT'O MOHUTOPWHTA BEPTUKAIBEHOTO MPOQUIIS TEMIIEPATyPBl MOP-
CKO# BOJBI B COCTaBe MOJUIOHA Ha 0a3e CTAIMOHAPHON OKeaHOTpa-
(uueckoit mmardopmel (moc. Kamueenn) ®I'BYH «YepHomopckmii
ruapodusmueckuii momuron PAH». KommiekcHas m3amepurenbHas
CHUCTEMa BKIIOYaJa TEPMOJUHUIO U3 17 AATUYUKOB TeMIiepaTyphl,
pacIoIOKEHHBIX Ha pa3IMYHBIX [OPU30HTAX, U3MEPUTENb aTMO-
c@epHoro JaBJICHUA U USMEPUTEIIb THAPOCTATUYCCKOI'O JaBJICHUA Ha
riyOuMHe HIYKHErO KOHIA TePMOJIMHUH. Taxke ObUIM MCIIOIB30BaHBI
JaHHBIE 00 YPOBHE MOPCKOU MOBEPXHOCTH — CpeHee 3HAYCHUE TITy-
OMHBEI MOpsSI B paiioHe HWCCIeAOBaHMA ObUTO ~24,5 M. JIUCKPETHOCTH

159



M3MEpPEeHH cocTaBisia | MUH, a MpeJelibl TOMyCKaeMOH OTPENTHO-
CTH JaTUYUKOB TemrepaTypsl He mpesbimanu 0,05°C.

Jnst CTpYKTypUpOBaHUS BEPTUKAIBHOIO PACHpPEAETICHUS MO
TeMIepaTyphl HCIONb30Bajach MOJIENb ABYCIOWHOW cTpaTH(uKa-
LUK, KOT/1a JBa KBAa3MOJHOPOAHBIX CJOsl (BEpXHHU OoJiee TerIbii)
pa3zmeseHbl BHICOKOTPaJUEHTHBIM TepMOKIMHOM. [lonoxenue ypos-
HSl TEPMOKJIMHA OTHOCHUTENIFHO JHA ONPEAEUIOCh 110 MAKCUMYMY
BEPTUKAIBHOTO TpajeHTa TeMIIepaTypbl, ONpeAesieMOro ¢ JHUC-
KpeTtHocThlo  10cM, 3a cyeT TpeABapUTENbHOM  CrUIaiiH-
HMHTEPIOJISIIUY TEKYLIMX BEPTUKAIBHBIX mHpoduiei. Kpome momno-
KEHUSI TEPMOKJIMHA ISl KXKIOro BPEMEHHOTO OTCYETa OIpeseis-
JOCh 3HaYCHHE BEPTUKAIBLHOTO TpaJueHTa TeMIepaTypbl B TEPMO-
KJIMHE, €ro TOJILMHA, CPeJHHE TEMIIEpaTyphl BEPXHETO M HIKHETO
CJIOEB, 3HAUCHHE IIOJIOKEHHS YPOBHS MOPCKOM IOBEPXHOCTH M aT-
Moc(epHOe JaBJICHUE.

AHanmu3upyeTcss M3MEHYMBOCTh TEKYIIMX 3HAUYEHWH Hcciexye-
MBIX napameTpoB. Kpome Toro, npousBeneHsl 0000IIEHHbIE eXeMe-
CSIYHBIE pOOACTHBIE OICHKH MEIUAHHBIX 3HAYCHWUH W JMAIa30HOB
WHTEPKBapTHUILHOH HM3MEHYHMBOCTH, MO KOTOPHIM IOCTPOEHBI IWa-
rpaMMBbl pa3MaxoB.

OCOBEHHOCTHU BEPTUKAJIBHOI'O PACIIPEJAEJIEHUS
KNCJIOPOJA U CEPOBOJOPOJA B UYEPHOM MOPE B
2015 -2016 rr. 10 SKCIIEAUIINOHHBIM JAHHBIM
MOPCKOI'O THAPOPUZNYECKOI'O HHCTUTYTA

Bunnnuyk A.B., Kouaparses C.U., Konosasos C.K.

OI'BYH MT'U, 2. Cesacmonons, Poccus
anna_vidnichuk@mhi-ras.ru

KiroueBble cioBa: cyOKHCIOpOAHAs 30HA, KHCIOPOJ, CEPOBOIOPO,
a’poOHbIe U aHAIPOOHBIE BOJBI, METHPOBBIE U TITyOOKOBOIHBIE paii-
OHBI YepHOro Mopsl.

TTocne Bxoxnenuss B PAH 1 B0O300HOBIIEHNUST aKTUBHON DKCIIEIU-
nnoHHo# nestensHocTd MI'U B 2015 — 2016 rT. B COTpyAHHYECTBE C
NMBHU, MO u TOU na HUC «IIpodeccop Boasaurkmii» ObLTH BEI-
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TIOJTHEHB! 4 3KCIEeTUINK B ITyOOKOBOAHOM yactn YepHOro mops B
Ipeeax 3KOHOMUYECKOH 30HbI Poccun.

B xaxxnom u3 pelicoB mpoObl Ha KUCIOPOA U CEPOBOAOPOA OTOU-
pamuce w3 12 GaroMeTpoB 3oHIUpYIOmEro mpuodopa «Seabird —
Electronics» Tak, 4ToOBl ONMpeNeNUTh MOJOKEHUE BEPXHHUX TPaHUIL
MPOMEKYTOYHOTO CYOKHUCIOPOIHOTO CIIOSL M CEPOBOIOPOTHOM 30HBI,
a TaKKe TOJNIIMHY CyOKHCIOpoaHoro cios. ComepKaHue CepoBOJIO-
polia ompenesuii HOIOMETPHUUECKUM METOJOM, MPHHUMAs HOJI0TO-
TpebiieHne Ha M30MHKHE oy = 15,8 3a HyJeBoe, KOHIICHTPAITHIO KHUC-
Jopoja OIpeneNsuidi MEeToJoM BuHkiepa, MOIM(GHUIMPOBAHHBEIM B
yacT 0TOOpa Mpod C HU3KUM COAEPKAHUEM KHUCIOPO/A.

B xozne aranm3a momydeHHBIX B 2015 — 2016 1T. JaHHBIX OBLTO 00-
Hapy’kKeHO, YTO BO BCEX ChEMKaX yMEHBIIEHHE COAEPKaHHUs KHCIOPO-
na (Hauano OKCHKIMHA) (GHKCHPOBAIOCh HA M30MHUKHE o, = 14,0 Kr/pr.
B uronie 2016 r. ObUT BBISIBIICH MOAMOBEPXHOCTHBIA MAaKCUMYM COJIEP-
JKaHUS KHUCIOpPOJa C MAaKCHMAaIBHBIMU KOHIIGHTpaIlwsiMu Ooliee
350 MkM, B OKTAOpe PTOT MakCHMyM OBLT 3aMeTHO MeHbine (310 —
320 MxM), ueM B HI0JIE, a B HOAOPE MPAKTHUECKU UCUE3.

Ha Bcex BbmonHeHHBIX B 2015 — 2016 rT. «BEKOBBIX» pazpesax
M. XepcoHec — mmposB bocdop mosoxkeHrne HIKHEH TpaHHUIIbI CYOKHC-
JIOpOTHOM 30HKI (M30cyIbGhUAb 3 MKM) OBIIIO TIPAKTHYECKU OJFTHAKO-
BO, OHA PACIIONAranach B IIpeieNax H30muKH o, = 16.10 — 16.15 xr/v’. B
9THX K€ TpeesiaXx HIDKHSS TPaHUIa CyOKHCIOPOIHONW 30HBI pacoia-
rajach Ha «BEKOBOM pa3pe3e U M0 MHOTOJIETHUM JaHHBIM.

Urto kacaeTcs pacroioKeHHs Ha «BEKOBOMY» pa3pe3e M300KCHTe-
Hbl 10 MKM, TO OHO OBIJIO TIOJABEP’KEHO CE30HHBIM M3MEHEHHSM: B
Hos16pe 2015 r. nzookcureHa 10 mkM Ha BceMm paspese Haxouiach
Ha M30IMKHE 0,= 15.5 KI/M’; B HIOJe OHA OCTaJach Ha ITOM K
YpOBHE B MOPHUCTOM YacTh pa3pe3a, HO OMyCTWIach [0
0:=15.65 xr/M’ B menb(GOBOl YaCTH; K OKTAOPIO OMyCTHIACH JIO
YpoBHA 0; = 15.65 KI/M® U B MOpPHCTO} YacTH; a B HOAOpe Mporiecc
3arTyGiIeHns 3aBepIIMIICS Ha H30MMKHE 0, = 15.7 Kr/Mm’.

BnusiHue CMHONTMYECKUX YCJIOBUM Ha IMOJIOKEHHE BEpXHEH rpa-
HUIIBI CyOKHUCIOPOTHON 30HBI MPOSBUIOCH B TIOTHATHH H300KCUT€HBI
10 MKM 110 M30MUKHBI 0; = 15.7 Kr/M° HaJ KOHTHHEHTAIBHBIM CKJIO-
HOM B paiioHe CeBacTOMOIbCKOr0 AaHTHIIMKIIOHA.
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OTHOCHUTENbHAS YCTOWYUBOCTh HIDKHEW TPaHUIIBEI CYOKHUCIOPO.-
HOU 30HBI U MUTpAIUsl BEPXHEU T'PaHULbI MPOSIBUINCH U HA IIUPOT-
HOM paspese 1o 43.5°¢.111., BBIMOTHEHHOM MO 4-M CTaHIUSIM B HIOJC
u oktsa0pe 2016 1. M3ocynbdpuaa 3 MkM mpakTHdeckn He W3MEHMIIA
HOJOXKEHHUs M HaXOIWIach Ha M30MMKHE o, = 16.15 kr/m>. M300KkcH-
rena 10 MkM B mIone pacrosaraiach Ha U30MHKHE o, = 15.60 kr/m’ B
3ammaHoM YacTh u Ha o; = 15.75 Kr/M® B BOCTOYHOM YacTH Mopsl. 3a 4
MecsIlla MeXKIy CheMKaMH OHa Ha BCEM pa3pe3e NPHIIOTHSIACH IO
W30TMHKHBI 0; = 15.55 kr/M°. T1006HOTO MOIBEMa M CIIEI0BAIO OKH-
JIaTh, €CIIA IIPENAIIONIaraTh, 9TO MOJO0KEHNE BEPXHEH T'PaHUIIBI OIpe-
JISJIICTCS. MHTCHCUBHOCTBIO Auddy3un kuciopona uz XI1C u no me-
pe ucromenus 3anacoB B XIIC mocrymieHne KUCIOpOAa AOIKHO
ocltabeBaTh, a BEPXHSS TPAHMIIA TPUTIOTHUIMATHCS.

TEYEHMSI B KEPYEHCKOM ITPOJIMBE 110 JAHHBIM
HATYPHBIX HABJIIOAEHNUU

Mopo3os A.H., Bep:xeBckas JI.B.

OI'FYH MTI'U, 2. Cesacmononw, Poccus
liudmyla.ver@yandex.ru

KuaioueBsle ciaoBa: teuenusi, ADCP, KepueHckuii MpouB.

KepueHckuiil MposuB ABISETCSA BaXKHEHIIEW TPAHCIIOPTHOW Maru-
CTPaJIbI0O U PBHIOONPOMBICTIOBEIM pailoHOM A30B0-UepHOMOPCKOTO
Oacceiina. BaxxHoe SKOHOMHYECKOe 3HaueHHE MPOJIMBA OMpPEIesIeT
AKTyaJbHOCTh IKCIIEPUMEHTAIBHBIX H TEOPETHUECKUX UCCIEOBAHNN
JUHAMMKH BOJ aKBaTOPUU Ha MPOTSKEHUH MHOTUX JECSITUIIETUH.

B nHacrosimee Bpems pH MpOBENEHUHM HATYPHBIX HCCIEIOBaHUH
IIMPOKOE MPUMEHEHHE HAXOIAT aKyCTHYECKHE IOTUIEPOBCKHE TPO-
¢unomerper Teuenuit (ADCP), KoTopble 00ecleunBalOT U3MEPEHHE
CKOPOCTH C BBICOKHM IPOCTPAaHCTBEHHBIM M BPEMEHHBIM pa3pele-
aueM. B mepuox 2008 — 2014 rr. Takue mpuOOPHI HCIIOIH30BATNCH
IUTS TIPOBEACHUS WCCIEeAOBaHUI TWHAMHUKHU BoJ Kepuenckoro mpo-
auBa B 16 skcnenuuusax Mopckoro ruipopu3n4eckoro MHCTUTYTa
PAH. llenp nokiana — NpeaCTaBUTh OCHOBHBIE PE3YIbTaThl BBIIOJI-
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HEHHBIX M3MEpEHHH, C aKIeHTOM Ha BBISBJICHHBIE MEIKOMAcCIITa0-
Hble 0COOEHHOCTH JUHAMUKH BOJ IIPOJIHBA.

B skcnenuuumsax u3MepeHus BBIIOJIHAINCH C 0OpTa MAaJIOMEPHOTO
cynHa. 30HIUPOBAHUS TUAPOIOTUIECKIX MapaMeTPOB MPOBOIMIHCH
Ha JpeHQOBBIX CTaHIMSIX C IOMOIIBIO aBTOHOMHOTO mpubopa
T'Alll6 (T'AII12). Ilpodunu CKOPOCTH TEUSHHS H3MEPSUINCH, KaK
MpaBUJIO, HENPEPHIBHO Ha XOAYy CyAHAa ¢ ucnoib3oBanuem ADCP
(mogens WHM1200 mponsBoacTBa RDI) »KECTKO MPUKPETUIEHHOTO K
6opty. Ilpu 00paboTKe HAaHHBIX YYUTBHIBAIOCH BIMSHHE KOpITyca
CyIHa Ha IIOKa3aHUs MarHUTHOI'O KoMmIlaca mpuOopa Ha OCHOBE CO-
[TOCTaBJICHHSI JTAHHBIX OMIIMH OTCIEKNBaHUA JHA U GPS-TaHHBIX.

CeBepHast y30CTh, 4acTh MpoJHBa MeXy kKocoi Uymka u Kpeim-
CKUM TIOJIYOCTPOBOM, XapaKTE€pPU3yeTCs MPOTSHKEHHOCTBIO OKOJIO
10 kM nipu cpeaHel mupuHe 0Kojo 4 kM. MI3MepeHus1, BhITTOJTHEHHbIE
Ha XOJy CyJHa, Ha pa3pe3e Mbic Enu-Kane — octpoB MckyccTBen-
HBIH BBISIBUJIM HEOJHOPOJHOCTH IPOCTPAHCTBEHHOM CTPYKTYpbI OIS
CKOPOCTH TEUEHHUS C TOPU3OHTANbHBIM pa3zMepoM ~120 meTpoB B
OKpecTHOCTH KkaHana EnHu-Kane. 31ecs XapakTepHbIM SBISIETCA yBe-
JMYEHUE CKOPOCTH T€UEeHHA B ~1,5 pa3a o OTHOLIEHMIO K 3amaJHON
W BOCTOYHOM dYacTsAM pa3pe3a. BepTukaibHBIE MPOQIMIA CKOPOCTH
TEYEeHUS MPEICTABIAIOTCA IOYTH IUIOCKOMApaIIeNbHBIMA W aJIeK-
BaTHO BOCIPOU3BOAATCS Jorapudmuieckoir 3aBUCHMOCTBIO. [lo
JAHHBIM UHTEHCUBHOCTH 3XOCUTHANA, u3mepsemoro ADCP, BbIsBIe-
HO 3HAYUTENHHOE yBEINYCHNE YKBUBAJICHTHOW KOHIICHTPAIINH B3Be-
LIEHHOTO BEIECTBa B MPHUIOHHOM clioe. DTO OOCTOSTEIHCTBO BBI-
3BaHO OTPBHIBOM JOHHOTI'O MarepHaja MOTOKOM BOJBI U MOXKET pac-
CMAaTpHUBAaThCS KaK CIOCOOHOCTh KaHaJIa K CAMOOYHUILEHHIO.

LenTpanpHast 4acTh MPOJIMBA C CEBEpa IPAHUYUT C CEBEPHOU y30-
CTBIO, C tora orpanuuuBaetcs [laBmockoil y3octeio. B aTOM paiione
XapaKTEPHBIM SBIISIETCS BRICTpalBaHUE TEUEHUN BOOIb KepueHckoro
MoIXOoJHOTO KaHana M KaHana Exnu-Kame. B obmactu mepecedenus
KaHAJIOB, KaK TpaBHJIO, HAONIONAEeTCs CIOXKHAS MPOCTPaHCTBEHHAS
CTPYKTypa IOJs CKOPOCTH T€4eHHs. 3HaueHHs uucen Puuapacona
MEHBIIIE KPUTHYECKOTO HAOIIOMAIOTCS C OOJBINOI BEPOSITHOCTHIO,
YTO Ha KaYeCTBEHHOM YPOBHE MOXKET paccMaTpHUBaTbCs Kak ycHJie-
HUE BEPTUKAIBHOTO IepeMelnBaHus. Taxke HaOoaeTcsl yBelu-
YEHHE CKOPOCTH TEUYEHUS B OKPECTHOCTH KaHAJIOB.
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IOxnas yactp Kepuenckoro nponusa, ot [laBnoBckoit y3octu 10
BbIXxoJa B UepHoe Mope sBisieTcs: Haubosee ysI3BUMOM C TOYKH 3pe-
HUS 9KOJIOTHUECKON O€30MacHOCTH, TaK KakK 37eCh KOHLIEHTPUPYIOT-
Csl peiIOBBIE CTOSIHKHU CYZIOB, HA KOTOPBIX OCYIIECTBIISIETCS TIEpeBal
Ipy30B, B TOM 4Hcie onacHbIX. CI0KHOCTh U MHOI000pa3ue NpuiIuH
(opMupoBaHUs TeUeHUH (M3MEHEHHsI YPOBHS, BETEp, CEUIIN U Ap.)
IIPUBOAUT K UX OOJBIION M3MEHYMBOCTH B IIPOCTPAHCTBE U BPEMEHHU.
W3mepenunsi, BHIMONHEHHBIE HA PA3IMYHBIX DPa3pe3ax, MOKa3bIBAIOT
CIIONCTYIO BEPTHKAIBHYIO CTPYKTYypy TeueHuil. Hanbonpime usme-
HEHHUS BEKTOpa CKOPOCTH TEYEHUS MO MOAYJIK W HalpaBICHHIO
HaOMIOJAIOTCSl B CJIO€ CKadyKka IUIOTHOCTH, Pa3JIENSIONEM BOJIBI
A3zoBckoro u UepHoro mopeil. B mpuaoHHOM cj0€ T€UEHUS UMEIOT
TEHJICHLIMIO BBICTPAUBATHCS BIOJb H300aT.

Pabora BrimoHeHa B pamkax Tembl Nel(002-2014-0011 (p/m
HUOKP 115061510036).

MOJIEJINPOBAHHME TPAHCIIOPTA B3BECH
KAHAJIM3ALMOHHBIX BBIITYCKOB CEBACTOIIOJISAA 1
CUMEU3A

HBanoB B.A., Psaoues 10.H.

OI'BYH MT'U, 2. Cesacmononw, Poccus
vaivanov@mbhi-ras.ru

KiroueBble ci10Ba: YHCISHHOE MOOCINPOBAaHUE, B3BECh, KaHAIM3a-
OHUOHHBIC C6POCBI, CTOYHBIC BOJABI, CIIYTHHKOBBIC CHHUMKH, 6ap0-
TpOIIHasA MOJECJb, BETEP.

OKCIeUIIMOHHBIE PaOOThI, BBHIMOJIHSBIINECS B PailOHAX OCHOB-
HBIX cOpocoB crtouHbix Bom CeBacromons um Cumemsa B 2015 —
2016 rr., oOHAPYXWIH TIOJBOAHBIC W TIOBEPXHOCTHEHIE CJIOU IIOBHI-
LIEHHOW MYTHOCTH, COJIEpKalllie XUMUYECKUE 3arpsS3HEHUS, Xapak-
TEpHBIEC Il KaHATU3AI[MOHHBIX COPOCOB B MPHUIIETAIONINX K Oepery
obmactsax. [lo pesympraTam SKCIETUIIMOHHBIX PabOT BBITOIHEHO
YUCJIICHHOE MOJICIHUPOBAHUE PACIIPOCTPAHEHHUSI B3BECH KaHAIM3AIU-
OHHBIX cOpocoB Cumensa u CeBacToIosisi B MPHOPEKHBIX paiioHax
I'epakietickoro momyoctpoBa u B 6yxTe Cumensa. [[ins pacduera Te-
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YeHHWH B3sTa OOOOIIEHHAs Ha CIydail ydera paJIeeBCKOTO TPEHHS
TpexMepHasi 0apoTponHas JuHeiHas Mojens. PaccMoTpeHs! clieHa-
PUH pacrpoCTpaHEeHHUs] B3BECH MpPU BETPax BCEX OCHOBHBIX PyMOOB
IIPH HETIPEPHIBHOM cOpOce KaHAIM3AIMOHHBIX CTOKOB M JJISI BETPO-
BOH CHTyalluM Ha IEPHOJ SKCIEAWIHOHHBIX PaboT MpHU HENpephIB-
HOM cOpoce KaHaJIM3alMOHHbBIX CTOKOB. 10 pe3ynbraTaM Monenupo-
BaHUs IOJIY4E€HO OOBSCHEHHE OOpa30BaHMS 30HBI 3arpsI3HEHUH
BIOJIb 6epera B NOBEPXHOCTHBIX M MOAINMOBEPXHOCTHBIX CJIOAX Y Te-
PpaKIeicKoro NoJyocTpoBa.

IIpoBeneHO cOMOCTAaBIEHUE PE3yIbTATOB PACUETOB U PE3YJIbTa-
TOB 0OpabOTKH CITyTHHKOBBIX CHHUMKOB, COOTBETCTBYIOIIUX pano-
HOB, 3a()MKCHPOBABIINX OCOOCHHOCTH THIPOJIOTUYECKUX CTPYKTYP,
(pOHTOB, CIIMBOB Ha MIOBEPXHOCTH MODSI.

HNCCIIEJOBAHUE BETPOBOI'O BOJIHEHUSA C
OKEAHOTI'PA®UYECKOM IIJIAT®OPMBI B KAIIMBEJIA

Ckuoa E.B., lyaos B.A., Kyapsasues B.H., CmoJioB B.E.,
Po3Banoscknmii A.D.

OI'FYH MI'U, 2. Cesacmononw, Poccus
katerinys87@gmail.com

KiioueBble ciioBa: MOPCKHE HATYPHBIC HUCCICOOBAaHUA, BETPOBLIC
BOJIHBI, aHaJIn3 BOJ'IHOl"pa(bI/I‘leCKI/IX JAaHHBIX, MOJY3MIIMPHUYICCKHUC
3aKOHbI Pa3BUTHUA BOJIH.

PaccMoTpeHs! 3aKOHBI pa3BUTHS BETPOBBIX BOJH B 3aBUCUMOCTH OT
pa3roHa ¥ BpPEMEHU JCHCTBUS BeTpa. BEHIMONHEH aHaIM3 JaHHBIX U3
BoJHOTpaduuecKkoil 6a3bl, CHOPMUPOBAHHON U3 UIUTEIBHBIX (10 He-
CKOJIBKMX MECAIEB) M (hparMEeHTapHBIX (HECKOJIBKO YacOB) HATYPHBIX
3amuceii co CranuonapHoi okeaHorpadudeckoii miardopmsl B Karu-
BeJM, KOTopble ObutM moiydeHsl ¢ 2003 roxa mo Hacrosiee Bpems.
Baza BriovaeT JaHHbIE O BO3BBIICHUAX MOPCKOM MOBEPXHOCTH, pe-
THCTPUPYEMBIX C MOMOIIBIO IIECTHIEMEHTHOM PEIIeTKH BOJIHOIpPa-
¢$oB, a TaKkKe JaHHBIE O CKOPOCTH W HANpaBJICHUH BETpPa BO BpeMs
n3MepeHuil. s anamuza ObUTM OTOOpaHbI PEAKHE «UUCTHIE» (par-
MEHTBI, KOT1a BETPOBbIE BOJIHbI Pa3BUBAIIICH B OTCYTCTBHE 3bIOM.
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ITomy4yeHo, 4TO 3aKOHBI Pa3BUTHSA BOJH IMPH KOHTPOJIHPYEMOM
pasroHe, Korja BeTep AyeT ¢ Oepera, MOJHOCTHIO COOTBETCTBYIOT
KJIACCHYECKUM pe3ynbTaraMm babanuna u ConoBseBa. Ho B curyaru-
X, KOTJla BOJHBI IIPUXOIAT CO CTOPOHBI OTKPBITOIO MOpsI U pa3BH-
BaroTCA ¢ TCHCHUCM BPEMCHU, CBA3b SHCPIUU BOJIH C YacTOTOM CIEK-
TPaJLHOTO MUKa OMHCHIBAETCS CHOBA TOW K€ 3aBUCHUMOCTBIO, UYTO H
JUTS BOJH, KBa3WUCTAIlMOHAPHO pa3BHUBamomuxcs oT Oepera. IIpemmo-
JK€HA MHTEPIIPETAIHsI dTOTO PE3yIbTaTa, OCHOBAHHAS Ha TEOpEeTHUEe-
CKUX paboTax MOCIEIHUX JIET.

HccnenoBanusi nposenensl B MI'U 1o Teme rocyaapcTBEHHOIO
3amaanst Ne 0827-2014-0010 «DdyrnaMeHTaIbHAS OKEAHOIOTHSI.

CPABHUTEJIBHASI XAPAKTEPUCTHUKA COIAEPKAHUA
BUOI'EHHBIX QJIEMEHTOB B ATMOC®EPHBIX
OCAIKAX KPBIMCKOI'O IOBEPEXDBSA YEPHOI'O MOPS
U T.POCTOB-HA-JOHY B BECEHHE-JIETHUI IEPHO/]

Bapenuxk A.B.', ®uinartosa T.B.2

'®I'BYH MTI'U, 2. Cesacmononn, Poccus
’HA3 IOHI] PAH, 2. Pocmos-Ha-/[ony, Poccus
alla_chaykina@mail.ru

KaroueBbie ciioBa: aTMOC(EpHBIE OCaJKH, OMOTCHHBIC 3JICMCHTHI,
HEOpPTaHWYECKHUI a30T, HeopraHuueckuit Gpocdop.

B pabGote npencraBieHa cpaBHUTEIbHAS XapaKTEPUCTHKA COMAEP-
JKaHWsI B aTMOC(EPHBIX OCAJKaX OCHOBHBIX OMOTEHHBIX JJIEMEHTOB
(meopranmueckoro azota u pocdopa) B r. CeBacronomns u 1. PocToB-
Ha-JloHy, a Takxke B 1. KanuBenu kak (OHOBOI TOYKe B Mae — CEH-
Ts6pe 2016 roxa.

3a uccrenyemsiid epuon B T. PoctoB-Ha-JloHy OBUIO 0TOOpaHO
14 enuHUYHBIX P00 aTMOC(EPHBIX OCAIKOB Ha CTAHIMH, PACIONO-
JKEHHOH B 30HE OT/IbIXa Ha JieBoM Oepery [lona. B r. CeBacromouns 3a
COTIOCTaBUMBIN TIepHoa OBLIO OTOOpaHO M 00pabdoTrano 26 mpod
ocankoB, B 1. Kanusenu — 14 npo6.

Bo Bcex myHKTax HaOmoleHUS MPOOBI OTOUPAKCh B OCAIKO-
COOPHHUK, OTKPBIBAIOIIUIICS TOJHKO HA MOMEHT BBITIAJICHUS OCA/IKOB.
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Takum 00pa3oM OBUIO MCKIIOYEHO MOMAaJaHWe B 0CaTKOCOOPHUK, a
3areM B mpoOy a3po30iieii M MOCTOPOHHHMX BEIIECTB B IEpEphIBaX
MEX/y BBIMIQJCHUEM aTMOC(HEPHBIX OCAIKOB.

OcHoBHBIME (hOpMaMH a30Ta, IMOCTYNABIIMMHU C aTMOC(EpHBIMU
0CaJKaMHu, BO BCEX IyHKTaX HAOJIOJEHUS SBJSUIMCh aMMOHUN W
Hutpatel. Ha neBom Gepery JloHa mpOIIEHTHOE COOTHOIIIEHUE HUTpPa-
TOB ¥ aMMOHWUSI OBLITO MPAKTUIECKH PAaBHBIM — Ha JIOJIF0 aMMOHHIHO-
ro a30Ta npunuIoch 52% OT CyMMapHOTO MOCTYIUICHUS HEOpraHude-
CKOTO a30Ta, HUTpaTHOro — 47%. bomibinas KOHIIEHTpaIis aMMOHUS
10 CPaBHEHHUIO C HUTpaTamMu B ocajkax r. PocTtoB-Ha-JloHYy MoOXeT
CBUJICTEIBCTBOBATh O BJIIMSHUM HAa COCTOSHHUE 3arps3HEHHs aTMO-
cepHOTO BO3JyXa HAXOMASIIUXCS HENOJAIICKy OT MecTa OTOopa
po0 PUCOBBIX YEKOB.

Ha ¢onoBoit cranmuu B 1. KarmBenn mpoIieHTHOE COOTHOIICHHE
AMMOHHUS U HUTPATOB B aTMOC(EPHBIX 0CAKaX OBLIO OJIM3KUM K CO-
OTHOIIICHUIO 3JIEMEHTOB B Ocakax Ha JieBoM Oepery JloHa u cocra-
BiIOo 56:43, B TO Bpems Kak B ypOaHM3HPOBAaHHOM paloHE
r. CeBacTononb oHO ObuT0 0OpaTtHBIM — 42:57. Ilpeobnamanue HUT-
patoB B mpobax r. CeBacTONOS MOXET YKa3bIBaTh Ha aHTPOIIOTCH-
HOE MTOCTYIUICHHE JJIEeMEHTa.

Cpemnsis KOHIIEHTpaIws Heopranmdeckoro gochopa Ha cTaHIIAAX
orbopa B paiione KpeiMckoro moOepexbs COCTaBWiIa: B
r. CeBactonoins — 0,97 Mmxmons/n, B n. Kanusenu — 0,76 MkMous/i1. B
r. PocroB-na-Jlony cpemnee comepxanue (hochaToB B ocagkax ObLIO
8,20 MKMOJIB/I.

OOpamatror Ha ceOsd BHMMaHUE 3HAYHUTENBHO OoJiee BBICOKHE
KoHIIeHTparuu (ochaToB B arMochepHBIX ocamkax T. PoctoB-Ha-
JoHy mo cpaBHEHHIO C ocaakaMu y KpeIMckoro moOepexbs. ITo
TaK)KE MOXET OBITh CBS3aHO C HCIIOJIb30BaHUEM (hOoC(aTHBIX YI00-
peHuit A pucoBbix yekoB. [Tomumo 3toro, ¢pocdarsl MOTYT MOCTY-
nath B aTMocepy ¢ BeTpaMi, AYIOIIMMH C IOr0-BOCTOKA, M MIPHHO-
CAIUMHU ATOT diieMeHT 3 Canbckux cremeil. CBOM BKIJIAZ MOXKET
BHOCHTH U JICATEIBHOCTh POCTOBCKOTO 36pHOBOTO TEPMHHAJIA.

PaGora BBIONTHEHA B paMKax MpOTpaMM TOCYAapCTBEHHOTO 3a-
mannss MI'1 PAH mo teme 0827-2014-0010 «KoMmmiekcHbIE MEX-
JUCIMILTMHAPHBIC MCCICAOBAHUS OKEaHOJOTHYECKHX IPOIIECCOB,
onpeaensomux (HyHKIIMOHUPOBAHUE M IBOJIOIUIO dKOocHcTeM Yep-
HOTO W A30BCKOI'O MOpei, Ha OCHOBE COBPEMEHHBIX METOJIOB KOH-
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TPOJSI COCTOSHUS MOPCKOW Cpeabl W TPUATEXHOJOTHID» (mudp
«DynnamenTanbHas okeanonorus») u MUA3 KOHIL PAH o teme 01-
17-03 «CoBpeMEHHOE COCTOSIHUE W MHOTOJIETHSII HM3MEHUYHMBOCTD
MIPUOPEKHBIX IKOCUCTEM FOKHBIX Mopeit Poccrmy.

CHUHOINITUYECKASA U MEJIKOMACIUTABHASA
WU3MEHYMBOCTH BOJI CEBEPO-BOCTOYHOM YACTH
YEPHOI'O MOPS 11O JIAHHBIM HABJIIOJIEHU 1
MOJEJINPOBAHUA

I'puropbes A.B.!, 3auenun A.I'.%, [llanosan K.O.?

'TOHH, 2. Mockea, Poccus
’HO PAH, 2. Mockea, Poccus
‘M®TH, 2. Joneonpyouwiii, Poccus
ag-privat@mail.ru

KiioueBnble ciioBa: OrepaTuBHAas OKeaHOI‘pa(l)I/IH, YHCJICHHOEC MOJC-
JIMPOBAHUEC, NAHHBIC NUCTAHIIMOHHBIX M KOHTAKTHBIX Ha6J'IIOI[CHPII>i,
OII€HKH TOYHOCTH.

[IpuBoasTCS pe3ynbTaThl CPAaBHEHHS NaHHBIX YHCICHHOTO MOJe-
JUPOBaHUS BOJ CEBEPO-BOCTOYHOU dacTu UepHOTro MoOpsl, MOIydYeH-
HBIX B paMKax 3aJay olepaTuBHON okeaHoOrpaduu, ¢ JaHHBIMU KOH-
TaKTHBIX W CITyTHUKOBBEIX HaOJOMeHUN. MOIeTnpOBaHUE OCYIIECTB-
JSUIOCh HA OCHOBe oOIebaccerinoBor Mojenu MI'U ¢ ropuzoHTah-
HBIM pa3peleHueM ~5 KM U pernoHansHod Monaenn POM cesepo-
BOCTOYHOH 00JIAaCTH MOPsI C TOPHU30HTANBHBIM pa3peleHueM ~1 km,
COBMEIIEHHBIX 110 METOAY «BIIOKEHHBIX CETOK». B KaduecTBe JaHHBIX
HaOJIIONEHUH HMCIOJIB30BATNCE CPOYHBIE HAOIIONEHHS Ha MOPCKUX
ruapometeoctannuax (I'MC) Kaska3sckoro mooepexns mopst (Hoso-
poccuiick, I'enenmxuk, Tyance, Coun), JaHHbIE H3MEPEHUI 30HIU-
pytomiero kommiekca AQUALOG (MO PAH, paiion ['omy6oii Oyx-
Thl, ['eNeHIKNK), a TaKKe CIIyTHUKOBBIE M3MEPEHHUS! TeMIepaTyphl
[IOBEPXHOCTH MOPSI U YPOBHSI.
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UCCJEJOBAHUE JUHAMUKU
MPUBPEKHO-IIEJb®OBLIX BOJI COBPEMEHHBIMHA
METOJAMHU

Ky3neunos A.C., UBanos B.A., Mopo3os A.H.,
ManbkoBckas E.B.

OI'BYH MT'U, 2. Cesacmononw, Poccus
kaskasev@mail.ru

KiloueBble cjoBa: IuHaMHKa BOJ, MPHOpEKHO-IIENb(pOBas 30Ha,
“H(OPMAITMOHHBIE TEXHOJIOTHH.

[lepcnekTHBBI HCMONMB30BAHUS 3HAYMTEIHHOTO MMOTEHIMAIa MOp-
CKUX HPUPOIHBIX PECYPCOB, BHITOAHBIX TPAHCIOPTHBIX U KOMMYHHU-
KaIlMOHHBIX BO3MOXKHOCTEW MpHuOpexHo-menbhoBoi 30Hb YepHOTo
MOpSI CITIOCOOCTBYIOT POCTY TEXHOTCHHBIX U aHTPOIOT€HHBIX Harpy-
30K Ha MpuOpexHbIi 5k0ToH KpbiMa. B mocienHue roapl no 1aHHBIM
a3POKOCMHUYECKHX HCCIENOBAaHUH HAa MOPCKOIl MOBEPXHOCTH B MPH-
OpexHol 30He Kpbima 3apeructpupoBaHbl MHOTOYHCICHHBIE KOH-
TPacTHbIC MPOSBICHUS OOJBIINX 00BEMOB BOA, KOTOPHIE JOKAIN30-
BaHBI B paiioHax BeIXoma UG Y30pOB KOJIIEKTOPOB cOpoca 3arpss-
HEHHBIX BOJ| cylH. HarypHble uccienoBaHus Takux oOpa3oBaHUit
HEOOXOIUMBI JUIsl OLEHKH BKJIaJla B U3BMEHUYMBOCTH COCTOSIHUS U Ka-
YecTBa MPUPOIHOM Cpebl.

B nocnenHue roabl sl HOHUMAaHUS 00IIel JHHAMUKH TPUOpeK-
HO-IIENb(OBBIX BOJ MPUMEHSETCS NeTaTM3MpOBaHHBIA MOAXOM, TAC
Hapsdy € TPAAULUOHHO BIMAIOUIMMHU MPUPOAHBIMU (PAKTOPaMU HC-
cliefyeTcs BKJIaJ B PErHOHAIBbHYIO IUHAMUKY MeE30-, cyOMe3o- U
MEJIKOMACIITa0HbIX BUXPE-BOJNHOBBIX 00pa3oBaHMii, BKIOYAsh WH-
TEHCUBHBIC BHYTPEHHHUE BOJIHBl HMHEPLHUOHHO-TPABUTALIMOHHOTO
Inuana3zoHa. B To ke BpeMsi onpenereHHBIH BKIaA B SHEPIETHKY U
PEXUM HM3MEHYHMBOCTH BOJ| MPHOPEKHO-MENHPOBON 30HBI BHOCAT
JUIMHHOBOJIHOBBIE KoyiebaHusi OCHOBHOTO YE€PHOMOPCKOTO TEUEHHUS,
B TOM YHCJIE 3aXBaYeHHBbIE OeperoM BOJHEI. [l HATYpHBIX HCCIIEA0-
BaHUH BKJIala CTOJIb PA3HOMACIITAOHBIX IPOLIECCOB B M3MEHYUBOCTD
JUHAMHUKH PUOPEx)HBIX BOI MopckuM ruapopu3ndeckuM HHCTUTY-
toM (MI'N) y roxxHoro mobepexnsi KppiMa Oblia ncnonb3oBaHa WH-
(opMaLMOHHasT TEXHOJOTMsS KOMIUIEKCHBIX IIOJMIOHHBIX H3Mepe-
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Huil. TeXHOMOTHS COBOKYITHBIX M3MEPEHUMN MO3BOJIMIIA JIETAIU3UPO-
BaTh, YIOPSAAOUUTh M CHCTEMATH3HPOBATh pPa3sHOMACIITAOHBIE NMPH-
POIHBIE MPOIIECCHI B PETMOHE MPU COOTBETCTBYIOIIEM MOBBIIIEHUN
MIPOCTPAHCTBEHHO-BPEMEHHOI'O Pa3pELIECHNS U TOYHOCTH U3MEPEHUI.
HccnenoBanus BBITONHSINCH HETPEPHIBHO Ha YEepHOMOPCKOM TU-
podU3NYECKOM HOJIMIOHE W MHOTOKPATHO B KPAaTKOCPOUYHBIX CYJIO-
BBIX 3KCIEAMLMIX HAa MEJIKOMACIITAOHBIX MOJMIOHax y ['epaxneii-
CKOT'O TTOJTyoCcTpoBa M y Mbica Kukunens B Teuenne 2014 — 2016 1.

B kauecTBe 0OMOPHOTO 3JIeMEHTa OLEHKH IWHAMUKU MPUOPEKHBIX
BOZ OBIIM HCIIONIb30BaHbl JaHHBIE BEPTHKAJIbHON aHTEHHBI BEKTOP-
HO-YCPEAHSIOUIMX H3MEpPUTENIed TEUYEHHWH, YCTAaHOBJICHHONW Ha CTa-
OUOHapHOU okeaHorpaduyeckoil ruiatpopme B ['omybom 3anuBe.
OTH U3MepeHHs MO3BOJIMIN CUCTEMAaTU3UPOBATh U OLIEHUTH BKJIAJ U
BIMSIHUE HHU3KOYACTOTHBIX KoJeOaHWH Ha AMHAMHKY HPUOPEKHBIX
TeyeHUi. [l OnepaTuBHBIX UCCIEIOBAHUN ITPOCTPAHCTBEHHOMN
CTPYKTYPBI THAPO(PHU3NIECKUX MTOJIEH NCTIONB30BAINCH COBPEMEHHBIE
anmapaTypHble paspabotku MI'M, Bkirodas KOMIUIEKC MOIYTHBIX
ONITUKO-TUAPONIOTO-THApOXuMHIYecKuX m3mepennit u CTD-30H1BL.
Jl1g onepaTUBHBIX MOJUTOHHBIX CHEMOK OISl TEUEHUI MCIOIb30Ba-
JUCh AKyCTUYECKUE JAOIUICPOBCKHE INPOGHIOMETPhl TEUYEHUH
(ADCP), xotopsie B couetannu ¢ CTD-30HaMpOBaHUSIMH 0OECTIeUH-
7 TIOJTyYeHNE CUHXPOHHBIX MPOQUIIEH TrOPU30HTAIBHBIX KOMIIOHEHT
BEKTOpAa CKOPOCTH TE€YEHHUH M psAfa TMAPOJIOTHYECKHX MapamMeTpoOB
IIPYU U3MEPEHMSX C cynHa B apeide. V3MepeHus, BBIIOJHEHHBIE Ha
XOIly CyAHA, MO3BOJIMIM IIOJYYUTh CEUEHHUS IOJISI CKOPOCTH TEUECHUIM
U COAEp)KaT KayecTBEHHO HOBYIO MH(POPMAILUIO O MPOCTPAHCTBEH-
HBIX MaciuTabax AMHAMUYECKHUX IIPOLIECCOB.

[lorydeHHbIe HOBBIE 3HAHUS CIIOCOOCTBYIOT PEIICHHUIO 3a/1ad IO
OLIEHKE BEPOATHBIX PHUCKOB JOCTH)KEHHUS MPEIEbHO JOMYCTHMBIX
KOHIEHTpAIUil 3arpsA3HEHUH aKBaTOPUH OCBOEHHUS MOPCKHX pecyp-
COB, COXPAaHEHHIO KauyeCTBA OKPY’KAIOWIEH Cpelbl MPU YCTOHYMBOM
Pa3BUTUH IPUMOPCKUX TEPPUTOPHIA.

PaboTa BbImoHEHa B paMKaX TOCYAapCTBEHHOTO 3aJaHus 10 Te-
MaM Ne 0827-2014-0010 n Ne 0827-2014-0011.
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CEMIINA B CEBACTOIIOJIBCKOM BYXTE
Mannawk FO.B., Cannukos B.®D.

DOI'FYH MI'U, 2. Cesacmononw, Poccus
uvmsev@yandex.ru

KuaroueBble cjioBa: ceiiiii B OyxTe, CBOOOIHBIC BOJHBI, JIMHHBIC
BOJIHBI, BOJIHOBBIE TeueHHs, Mona I enpmronbiia, CeBacTOMOIbCKAS
OyXTa, aHATUTUICCKUE PEIICHHUS.

CeBacromonbckas OyXTa MMeeT BaKHOE 3HAYEHHE IS Topoja
Cesacromons. B Heil pacronoxeHsl TpU KOMMEPUYECKUX TOPTa, MPH-
YaJIbHbIC CTCHKU, NMPEAHA3HAUYCHHBIC IJId CTOAHKU 6OJ'II>HIOFO KOJIHN-
YECTBa CYJOB Pa3IU4YHOIO HA3HAYEHUS, CYAOPEMOHTHBIE 3aBOJBI,
IpyTHe XO34WCTBEHHBIE NpeAnpusaTus. B OyxTe ocymecTBiseTcs
WHTEHCHUBHOE CynoxoncTBo. [maponormueckuii pexum CeBacto-
MOJILCKOM OYXTHI M3yueH HenoctarouHo. HabmomeHnus 3a ypoBHeM
MOpsI BEAYTCSl TONBKO B OJIHOW TOYKE — C TOMOIIBI0 Mapeorpada,
pacrnonoxxeHHoro Ha Mbice IlaBnoBckuil. JlaHHbIE O TEUEHUSAX OYEHD
CKyIHble. B OCHOBHOM, OHM HOJTyY€HBI B pe3yjbTaTe KPaTKOBPEMEH-
HBIX W3MEPEHUH, BBIMOJHEHHBIX BO BpeMs 3Kcreauuuiit Mopckoro
ruapodusmueckoro nactuTyTa B 2008 1 2014 romax.

Celii SABISIIOTCSL OJJHUM M3 CaMBIX PACIPOCTPAaHEHHBIX BUAOB
JBWOKCHUS KUIKOCTH B (CeBacTOMONBCKOH OyXTe W BHOCSAT CyIIe-
CTBEHHBII BKJIaJ B (JOPMHUPOBAHHE €€ THIPOJIOTHUECKUX PEKIMOB, B
TOM 4YHCJI€ OHU ABIAIOTCA HpI/I'-II/IHOI\/'I TAaKOI'o OIIaCHOI'O SABJICHHA, KaK
TaryH. VX uWccrnemnoBaHUIO IMOCBsIIEHA MaHHAs pabora. J{ms sToro
HCIIONB3YETCS] AHAIMTUYECKOE PELICHUE CHCTEMbI JIMHEWHBIX YypaB-
HEHUU JUIMHHBIX BOJH, IMOJIYYEHHOE ISl MPSMOYTOJIBHOTO OacceitHa
MTOCTOSTHHOM TJIYOMHBI C OTKPBITHIM BXOJIOM, IIIMPHHA KOTOPOTO PaB-
Ha mmpuHe OyxThl. [Ipu 3TOM mpeamonaranock, 4To Ha BXOJe B OyX-
Ty pacIoJIOKeHa y3JI0Bas JMHUS YPOBHS U1 Bcex MoA cedm. IIpo-
BEJICHO CpaBHEHHE 3HAYEHHM TEOPETHYECKH PACCUUTAHHBIX MEpUO-
JIOB CEWIl CO 3HAYCHHSIMH, IMOJYYCHHBIMUA B PE3yJIbTaTe 00pabOTKH
OTIM(POBAHHBIX C JAUCKPETHOCTHIO 5 MHHYT NaHHBIX HaOMIOACHUN
3a ypoBHeM 3a nepuon ¢ anpeist 2001 r. mo centsops 2002 r. Ycra-
HOBJICHO, YTO JUCKPETHOCTh C JAaHHBIM LIATOM HE MO3BOJISET BbIJE-
JUTh TepuoAsl ceiimr CeBacTOMONBCKON OYXTHI, T.K. WX 3HAYCHUS
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nmexat B uaTepBaine [0; 13,25 mun]. VckirodeHrne COCTaBIsIeT MOJa
l'enbmromneiia, uMeromas nepuoa okoio 50 mun. IloaToMy, nmst BEI-
JIEJICHUs] TIepHoA0B Oollee BBHICOKOYACTOTHBIX MOA ceiim CeBacTto-
MTOJTBCKOM OYXTHI, HEOOXOAMMO BBITIOJIHUTE M3MEPECHUS C JUCKPET-
HOCTBIO, HE MPEBHIIIAIOIICH HECKOIBKO CeKyHM. laHHble HabmIOe-
HUH Takke YKa3blBalOT Ha CyIIECTBOBaHWE B OyXTe CEHIl ¢ mepuo-
Jamu 2,5 4, 1,25 4, KOTOpble HE OMHUCHIBAIOTCS UCIIONb3YyEMOU MaTe-
MAaTHYECKON MOJENBI0. DTH MEPUOIBI IPUHAIS)KAT BHICOKOTACTOT-
HBbIM MOJIaM CEHIIEBBIX KoJieOannii YepHOro MOps B 1IEJIOM.

Ha ocHOoBe aHamMTH4YeCKOTO pEIIeHHs TMpemIaraeTcsi METOIHKa
pacdera mapaMeTpOB OTICIBHBIX MOJ CEHII 10 pe3yibTaTaM HaOIo-
JIeHHH 3a YpOBHEM B 0J1HOI Touke. C ee MOMOIIbI0 Ha OCHOBE HalJIro-
JICHUH 332 YPOBHEM Ha ITOCTY, PACIIOIOKEHHOM Ha MbIce [1aBIoBCcKkuil,
BBIUMCIIEHBI CKOPOCTH TE€YEHHUH It MOABI [ ebMrosbiia 1 Moy YeHb
OILICHKU aMIUTUTY/bl KojJcOaHWN ypOBHS B KYTOBOH 4YacTh OYXTEHI.
VYcraHOBIIEHO, YTO MpU KOJIeOaHMAX YPOBHA ¢ aMmruiutynoi 20 cM B
OyXxTe BO3MOKHBI CEUIIIEBbIE TEUSHHS CO CKOPOCTHIO 18 cMm/C.

PaboTa BBIMOTHEHA B paMKaX TOCYIapCTBEHHOTO 3aJIaHUA I10 Te-
me Ne 0827-2014-0010 «KomrmuiekcHble MEXAUCIUILUIMHAPHBIE HC-
CJIETIOBAHNS OKEAHOJOTHYECKHUX MPOIECCOB, ONMPENEISTIONUX (yHK-
LIMOHUPOBAHUE U HBOIIOLMIO 3KOocHCcTEM YepHOro u A30BCKOTO MO-
pei, Ha OCHOBE COBPEMEHHBIX METOJOB KOHTPOJIS COCTOSHUS MOP-
CKOM CpeJlbl U TPUITEXHOJIOTUI.
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HEKOTOPBIE PE3YJIbTATHI HCCJIEJTOBAHUSA
T'IJIPOJIOTTYECKOT O PEXKUMA A30BCKOI'O U
KACIUNUCKOI O MOPEM BO BTOPOM IMOJIOBUHE XX —
HAYAJIE XXI BB. 1 EI'O DKCTPEMAJIbHBIX
MPOSIBJIEHUI

Slunkas H.A.!, Tperbsikosa U.A.2, Maraesa A.A.%,
Ilarapos J.M.?, JIeruaruna ¥0.M.2, Jlecnoii A.C.*,
Makaposckuii I'.B.?

IIOH[[ PAH, 2. Pocmos-na-/Jony, Poccus
’HA3 IOHI] PAH, 2. Pocmos-Ha-/{ony, Poccus
3 [pupoonwiii oprumono2uueckuii napk ¢ Mmepemunckoii
nuzmennocmu 2. Couu, Poccus
IOy, 2. Pocmos-ua-/Jony, Poccus
yaitskayan@gmail.com

Kurouessble cioBa: A3oBckoe Mope, Kacniuiickoe Mope, rHposIoru-
YECKUI pEKNM, OMAacHbIE MPHUPOIHBIC SIBICHUS, pEaHalIn3, MaTeMa-
THUYECKOE MOJCIHPOBaHUE.

B pamkax mpomoipkaromierocss LUKJIAa MPOEKTOB, MOCBALICHHBIX
WCCIIEJOBAHNIO THUAPOJIOTHYECKOTO peknMa AzoBckoro u Kacmmii-
CKOro Mopei Bo BTopo# nojioBuHe XX — Hauane XXI BB. U ero akc-
TpPEMaJbHBIX MPOSBICHUN C MOMOIIBI0 MaTEMATUYECKOIO MOJAEIH-
poBaHHA, TEOMH()OPMALNOHHBIX TEXHOJOTHII Ha OCHOBE apXHBOB
OKeaHOTpaUUECKUX JaHHBIX, MOJIyUeH PsiIl pe3yIbTaTOB.

Peanann3 croHHO-HaroHHBIX SIBJICHUH IMOKa3al, YTO €KErOJHO B
Kacnmiickom Mope oTMeJaroTcst HaroHbl 6oj1ee 50 ¢M U CTOHBI Oo1ee
40 cm. HanGonpmmii pasmax CroHHO-HaroHHBIX KOJ€OAaHMH Xapak-
tepeH 11 CesepHoro Kacmmga u cocrasuster 5 — 7 M. 1lITopmoBeie
HaroHbl Yalle BCero HaOJII0JAar0TCs B XOJIOAHBIN O€3/IeIHbIN IepHoa
roga. BennunHa HaroHa Mpw YCTaHOBJIEHHWH MPOYHOTO IpHIAs HE
npessimaer 1 M. HaroHsl y 3amanHbeIX U ceBepo-3amajHbIX mobdepe-
KU BBI3BIBAIOTCA MPOJOJIKUTEIBHBIMU U YacCTO MOBTOPSAIOLIMMHUCA
BETPaMH BOCTOYHBIX U IOTO-BOCTOYHBIX HampasieHHi. CroHsl 00y-
CJIOBJIEHBI JEHUCTBUEM BETPOB 3allaJHOM U CEBEPO-3alaJiHON COCTaB-
JsomKX. [IpoKoKUTETBHOCTE HATOHOB U3MEHSIETCS OT HECKOJIBKUX
4acoB /10 HECKOJIBKHUX CYTOK. B cpenHem Harousl misatcs 36 — 60 ya-

173



COB, IIPH 3TOM MaKCHUMaJIbHas MPOAODKUTENIEHOCTD JocTUTaeT 144 —
192 ygaca. OkcrpemanbHble HaroHsl (1o 1 M) Ha CeBepHoM Kacnuun
BO3HHMKAIOT IPU CKOPOCTH BeTpa oT 10 M/C M MPOAOIKUTENEHOCTH
nerictus ot 10 4. [Ipu TakoM BO37EHCTBUM IMIUPHHA 30HEI 3aTOILIE-
Hus gocturaet 35 u gaxe 50 k.

U3-3a reomopdonorndeckux 0CoOEHHOCTEH CrOHHO-HArOHHbIE KO-
ne0aHusl YPOBHS SIBISIFOTCS XapaKTepHBIM SBICHHEM U1 A30BCKOTO
Mopsi. Pazmax 3KCTpEMyMOB CTOHHO-HAarOHHBIX KOJIEOAHHIA TOCTUTAET
makcumyMma B Taranporckom 3amuBe u coctaBisier 6 M. K Harony B
TaraaporckoM 3anmuBe TpuBOAAT Betpa ¢ 3amandoit (FO3, 3K03) co-
CTaBIIsIOMIEH, K croHam — ¢ BoctouHod (B, FOB). Ilpomomxurens-
HOCTh HaroHOB COCTaBIISIET OT HECKOJBKUX 4YacoB JO 3 CYTOK U B
cpeaHeM He mpeBbinaeT 22 — 24 yaca. CroHsl Oonee JUTENbHBIE H
MOryT aocturath 12 — 14 cytok. HecMoTpst Ha TO, 4YTO HarOHHBIE SB-
JeHus B A30BCKOM MOpE€ XapakTepHbI AJIs TEIUIOro rnepuona roja (c
anpessi Mo OKTSAOPb), PUKCUPYIOTCS 3HAYUTEIbHBIE MTOIBEMBI YPOBHS
Y B 3UMHHUH TepHOJ, KOTAa ITyOOK¥e IUKIOHBI BHI3BIBAIOT CHJIHHEIC
BeTpa 3¢ dexTuBHBIX HampasieHuil. [lo psgy HabmromeHuMit 3a ypoB-
HEM B JienbTe p. JJoH MOXKHO cKa3aTb, 4To 3a nociaennue 50 uer, pery-
nsipHO Habmromatorcst HaroHbl 10% oGecriedenHocTn. Haron B cen-
Ts0pe 2014 roma obecneuenHocteio 0,8% cTam HCTOPUYECKHM.
HauOonpmM 1o 1miomaau 3aTOIUIEHWSM MOJBEpraercs JelbTa
p. doH, TIe mmpuHa pacnpocTpaHEeHHWs HATOHHOW BOJHBI JTOCTUTAET
20 kM. B cmywae skcTpeManbHOro HaroHa (HampuMmep, CEHTSIOPb
2014 r.) 3HaUUTETHHO MOBHIIIAETCS YPOBEHE B T. PocToBe-Ha-/{0HYy.

Ha ocHOBe ycOBepIIEHCTBOBAaHHOM THUIU3AIUHM 3UM IO CTEIICHH
cypoBocTtH 3a nepuos 1950 — 2015 rr. B A30BckOM MOpe BbIesneHo 4
CYypOBBIX, 34 yMepeHHBIX W 28 MATKUX 3UM. [IpOMOIKUTETHHOCTD
JleflocTaBa CoOKpaTmiach Ha Beex npuopexssix I'MC: ot 5 nHelt nng
Taranpora no 22 amei g Ilpumopcko-Axrtapcka. CpeaHEMHOTro-
JIeTHEE 3Ha4YeHue JieqoBuTocTH coctarisier 33%. Ilpu sTom B cypo-
BBIE 3UMBI B CPEIHEM 3a MHOTOJIETHHUI NEpPHO] COCTaBISIET OKOJIO
54%, B yMepeHHbIe — 0Kos10 38%), B MArKue — okoio 28%.

Jns pernoHa A30BCKOTO MOpSI XapaKTEPHO MPAKTHUUECKH exe-
rOJHOE BO3HHUKHOBEHHE CHUTYyallii 3WMHHUX OMACHBIX MPUPOIHBIX
SIBIICHUH C KyMYJISITUBHBIM 3((QEKTOM — COYETaHHEM JIEIOBOTO IO-
KpOBa M CHJBHOTO BETPOBOTO BO3JECUCTBUS. YCTaHOBJIEHO, YTO C
1950 r. ormeuaetcs 137 cimydaeB co CKOPOCTBIO BeTpa 15 m/c u 6o-
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JIee, MIOHMKEHHBIM aTMOC(EPHBIM NTaBJICHHEM, W PA3IMIHBIMU JIE0-
BBIMU yclIOBUsIMU. M3 HUX BhImenseTcs 12 3uM Kilacca CYpOBBIX C
MAaKCHUMAaNbHOU JIENOBUTOCTBIO 95% W HampaBlIeHUEM BeTpa B Jua-
mazone FOB-I03 uepes tor; 19 ymepeHHBIX ¢ MaKCHUMAaJLHOH Jemo-
BHUTOCTBIO 95% W HampaBlieHUEM BeTpa 3alaHON COCTABISIONICH; 16
MSTKUX C MaKCUMaJbHOHM lenoBuTocThio 31.8% U HampaBieHueM
BeTpa B nuanaszone HO-3. BeposTHOCTh BOSHUKHOBEHHUS IKCTPEMAIb-
HBIX INTOPMOBBIX yCJIOBHW HanOoJiee BHICOKA B YMEPCHHEIE 3WMHEI,
Korza JieToBUTOCTh Mops He mpesbiinaeT 40%. Heobxoaumo oTme-
TUTb, 4TO mociie 1986 r. ¢ majieHneM CpeHEeroI0BOM CKOPOCTH BET-
pa KOJMYECTBO CIydYaeB C OJKCTPEMAaJbHBIMH CKOPOCTSIMHU CYIIe-
CTBEHHO HE YMEHBIITIIOCH.

HccnenoBanue BHIMONHEHO MpH (PUHAHCOBOH moxanep:kke PODU
B paMKax HayyHbIX NpoekToB NeNel6-35-60046 mon_a nk, 16-35-
00318 mon_a, 17-05-41190 PT'O_a.

IITOPMOBOE BOJIHEHHUE B CEBEPO-3AIIAJTHOM
YACTH YEPHOI'O MOPSI 1O JAHHBIM HATYPHBIX
U3MEPEHU

T'apmamos A.B."?2, Toaoknos 10.H.!, Kopoymkun A.W.!

'®rFYH MT'H, 2. Cesacmononn, Poccus
2CO I'OHH, 2. Cesacmononw, Poccust
ant.gar@mail.ru

KiroueBble cjoBa: BETPOBOEC BOJIHECHHE, BBICOTA BOJIH, qepHoe MO-
pe, UBMEPCHUEC, BETCP, MOHUTOPUHT .

C nexabpst 1995 r. Ha MOPCKO# CTalMOHApHON ra30400bIBAIOLIECH
miatdopme (MCII) « omunbiHO-4», pPacmoOIOKEHHON Ha CeBepo-
3amagHoOM 1enbpe YepHOro MOpsS B TOYKE C KOOpPAWHATAMH
45°42,5’c.m., 31°52,5’B.11. (pacctosinue ot Oepera npumepHo 50 kM),
OBUIO YCTaHOBJIEHO 00OpYyIOBaHUE I THMAPOMETEOPOIIOTHYECKOTO
MOHHTOpUHTA. JIJI1 M3MEpeHHs BBHICOT BOJIH HCIIOJB30BAJICS BHUTOU
PE3UCTUBHBIN BOJHOTpad ¢ TUCKPETHOCTHIO omnpoca 4 ' 1 Bo3Moxk-
HOCTBIO PETUCTpAaIuH BbICOT BONH 10 10 M. JlaTuuk i nu3MepeHus
CKOpPOCTH W HampaBlieHHs Berpa (M63) pacmonarajics Ha BBICOTE
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37 MeTpoB Hax ypoBHEM Mops. B maHHOW paboTe CKOPOCTH BETpa
MPUBOJIMIIACH K CTaHJIApTHOM BbicoTe 10 M o dopmysie, mpeanona-
raromeldl Haiu4yue Jorapu(@MUYECKOro IOJACIOS W HEUTpallbHOM
crparudukanuu. Peructpammsi BeTPO-BOIHOBBIX XapaKTEPUCTHK
npoBouiIachk B TeueHuu nepuoaa 1995 — 2002 rr. u 2008 — 2011 rr.,
KOTOPBIH C TMepepblBaMH OXBaThiBaeT 12 jer. 3a Bechb NEpUOL
HaOmroAeHW OblI0 HakoruieHo Ooiree 31 000 BomHOTpaMM C TIPO-
JIOJDKUTENBHOCTHIO OT 20 MuH. 10 60 MuH. 1 Gonee 25 000 3amuceit
XapaKTEpUCTUK BeTpa. Ha Texymuil MOMEHT U3MEpEHUs, IPOBEIEH-
Hble Ha M1atdopme « oMUIBIHO-4», SBISIOTCS CAMBIMH IIPOIOIIKH-
TEJTHHBIMH HAOJIOIEHUSIMH 32 BETPO-BOJTHOBBIMHU XapaKTePUCTUKAMHU
B UepHoM mope.

Lenp Hacrosmielr pabOTBl COCTOsIa B aHAIM3€ H3MEPEHHOTO
mropmoBoro BojiHeHus Ha MCII ¢ npuBjedeHneM BETPOBBIX H3Me-
peHuit u naHHbIX peaHannza MERRA.

W3 Bcex ciayuyaeB BETPOBOTO BOJHEHHS OBLIO BBIAEIEHO 226 cH-
Tyanui ¢ BRICOTOW 3HAYMTENBHBIX BOJIH OoJiee 2,5 M, KOTOpbIE OTHO-
carcst K 36 mropmaM. Kakaplii mropM XapakTepHu30BajcCs MakCH-
MajbHOM BBICOTOM 3HAUYMTEIBHBIX BOJIH, MaKCHUMAaJIbHOM BBICOTOM
BOJIHBI, CKOPOCTBIO W HampaBieHneM Berpa. Jms 5 mTopmoB 1o
MIPUYMHE OTCYTCTBUS BETPOBBIX M3MEPECHUN OBLIM MPUBJICUCHEI JaH-
uele peananu3a MERRA. Koaddumment xoppensuun Mexay uzme-
pEeHMSIMH MOJYJIsl BeTpa M JAaHHBIMH peaHanu3a coctaBisier 0,79, a
cMmernienne paBasiercs 0,09 m/c.

ITomyueno, 9To HamOOJBIIEE KOIUIECTBO IITOPMOB (23) OBLIO
BBI3BaHO BeTpaMmH 10kHBIX pymoos (FO — 10, F03 — 12, FOB — 1), Ha
BeTpa CeBEpHBIX pyMOoB npuxomuiaock 10 mropmos (C — 4, C3 — 3,
CB - 3), 3 u B Berpa BBIBBaIM COOTBETCTBEHHO | m 2 mmTopma.
Tonpko B 9 3 36 MTOPMOB BBICOTA 3HAYUTEIBHBIX BOJIH MpEBBIIIAIA
3 M. CkopocTh BeTpa MpPaKTUYECKH AN BCeX ciydaeB ¢ H>2,5 M
Haxonuiachk B mpenenax 11 — 18 m/c. Hambonpmras ckopocTh BeTpa,
3aperuCTPUPOBAaHHAS BO BpeMs ITOpMa, coctarisuia 21,5 m/c. U3
BCEX CIy4aeB HHCTPYMEHTAJIbHO 3apErHMCTPUPOBAHHBIX IITOPMOB
MOXKHO BBIJENUTh HauOoOJlee CHIBHBIA U MPOAOIDKUTENHEHBIA ITOPM
B CeBepo-3amagHoil yacTu UepHOro Mopsi, KOTOPBHIA HAOMIOmaics B
suBape 1998 r. [Inga nanHoit cutyauuu umeercs 46 BOTHOTpPaMM C
BBICOTAMH 3HAYHUTEILHBIX BOJH Oosee 2,5 M. MakcumanbHas pac-
CUMTAaHHAs BHICOTA 3HAYUTENIBHBLIX BOJIH COCTaBiisuia 3,9 M, a MakcH-
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MajbHas BOJIHA JocTurana 8,8 M. DTOT mTopM OBUT BBI3BaH POIOJI-
XKHUTENbHBIM (OoJiee Tpex cyTok) aeiictBuemM CB BeTpa co ckopocTsi-
mu 11 —19 m/c.

BBISIBJIEHUE U KIMMATUYECKHWA IMTPOTHO3
CUHONTUYECKUX CUTYAILIAI, CIIOCOBCTBYIOIUX
OOPMHNPOBAHHUIO 9KCTPEMAJIBHO CHJIBHBIX
BETPOB HAJI BAPEHIHEBBIM MOPEM

KpsuioB A.A., Cypkosa I'.B.

MI'Y, e. Mockea, Poccus
aloshakrylov@bk.ru

KuaroueBsble cioBa: bapeHlieBO Mope, OMAacHbBIC SIBICHUS, SKCTpe-
MaJbHBIE CKOPOCTH BETPa, KIIACTEPHBINA aHAIIN3.

Hccenenyercs CBsA3b SKCTPEMATBLHO BBICOKHX 3HAUYCHUU CKOPOCTH
BETpa W COMPOBOXKIAIOIINX MX CHUHONTHYECKUX CHUTyarui Hax ba-
PEHIIEBBIM MOPEM B YCIIOBHSIX COBPEMEHHOTO KIIMMaTa, a TaKKe pe-
3yJBTATHl KIMMAaTHIECKOTO MPOTHO3a TAKUX CHHONTHYECKUX CHTYya-
i Ha Bech XXI Bek.

BrimonHsamack oeHKa AKCTPEMAIbHBIX 3HAYEHUN CKOPOCTH BET-
pa ¥ TUMH3AIKS COOTBETCTBYIOIIUX UM CHHONTHYECKHX CHTYaIUil
Ha bapeHrieBom Mope B yclioBUsAX coBpeMeHHOTo kimumara (1981 —
2010 rr.) mo pe3yabratam peanaiu3a ERA-Interim ayis 30HanbHOM
U MEpPHUJAMOHAIBHONW KOMITOHEHT CKOpPOCTH BeTpa. s 3Toro ObuI
COCTaBJICH KaJICHAAph COOBITHH C JKCTPEMadbHBIMH 3HAYCHHUSIMU
ckopocTu. JlaTa 3aHOCHIIach B KaJeHAAph, €CIIH B OTKPHEITOM MOpE
3HAYCHUs CKOPOCTH BEeTpa OBLIW BBINIE KPUTHYECKUX 3HaUYeHUU. B
Ka4eCTBE MMOPOTOBOTO KPUTEPHUS HCIIOIL30BATHCH OCPETHEHHBIE T10
aKBAaTOPHUH MOPS MPOIEHTUIIN 3HAYCHUH CKOPOCTH BeTpa s 5-, 1-
u 0,1%-1 obecneuennoctu (Vos, Voo, Vogo). Ilpu Takux ycCIoBHSX
gucio ciaydaes 3a 30 et coctaBuino s Vos 6omee 1200, ais Voo —
240, nyist Vogo — 12 nuelt. [IpoBoamiiacek npoleaypa aHaiau3a U CH-
CTEMAaTH3allUi COOTBETCTBYIOIINX CHHONTHUYECKUX cUTyaruid. Jlms
3TOT0 HKCHOJB30BAJIOCh IMOJIE AABICHUA, OIMPEICISIONIee PEKUM
ckopocTH BeTpa. CUCTeMaTH3aIis IITOPMOBEIX TTOJICH MMPHU3EMHOTO
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JABJIEHUS OCYLIECTBIISUIACh METOJOM HX pa3lIoKeHHA Ha ecTe-
CTBCHHLIC OPTOTOHAJBHBIC COCTABJIAIONINE, IMOCJIC YCro BBINOJHA-
Jach UX TPYIIHUPOBKA METOAOM KJIACTEPHOTO aHaIU3a.

CocTaBreHne KIMMAaTHYECKOTO TPOTHO3a BBISBIEHHBIX Oapuye-
CKMX TIOJIeH 61)1.]10 CBs3aHO C MCIIOJIb30BAHUCM PE3YJILTATOB YHUCJICH-
HBIX 3KCIIEPUMEHTOB MEXIyHapOIHOTO MPOEKTa CPaBHEHMSI MOJe-
neit CMIPS.

ITo pe3ynbpTaTaM KIaCTEPHOTO aHaW3a OBUIO BBISABICHO 4 THUITNY-
HBIX IOJIA JAaBJICHUS, ITPU KOTOPBIX CKOPOCTU BETpa NPECBLIIIAIOT I10-
porooe 3HaueHue (V > Vog). Paznmuums cuTyaruii CBA3aHbI C MECTO-
TTOJIOKECHHUEM ILECHTPOB HHU3KOTO M BBICOKOI'O AABJICHUA U I‘yCTOTOﬁ
n306ap. IlokazaHo, YTO TpU CHHONTHYECKHE CUTYaLUH OTpPa)xaroT
MIPUCYTCTBHE ITyOOKUX IUKIOHOB HaJl akBaTtopueil bapennesra mops,
pa3nryasch PAcloIOKEHHEM WX IEeHTpa M TIIyOMHOMN; 4eTBEpTHIi
THUII XapaKTECPpU3yCTCA HAJIMYNUECM MOIIHOTO aHTUIIMKJIOHA Hal apXu-
nenaroM Hosas 3emia n Kapckum MopeM.

WToroBeIfi cpemHHMiA MO aHCaMONI0 Mojelell OCpeIHEHHBIM II0
MOACIAM XOJ MOBTOPACMOCTH CHHOITHYECKUX CI/ITyaHI/Iﬁ JCMOH-
cTpupyeT cialblil, HO CTATUCTUYECKU 3HAUUMEBIN TPEH/ HA YBEIUYe-
HUE CIy4YaeB SKCTPEMalbHO CHIBHBIX BETPOB, B TOM HYHCIE W Ha
ypoBHE 95%-T0 TOBEPUTEIILHOTO HHTEPBAJIA.

JIb-HUHbBO - IO KHOE KOJIEBAHUE
N APKTUYECKHUE BTOP KEHUSA

T'ymennniii M.M.!, Xosionues A.B.?

1CesI'Y, 2. Cesacmononn, Poccus
2CO I'OHH, 2 Cesacmononw, Poccust
Mx31@mail.ru

KiawueBble cioBa: O6iokunru, ODnb-Hunbo — HkHoe-Konebanue,
CyMMapHasl ITUTeIbHOCTD, TI100aTbHbBIC KIMMAaTHIECKUE HHICKCHI.

OOBeKT uccienoBaHus — apKTUIECKUE BTOPKEHHUS, IIPUBOASIIIIE
K 00pa30BaHHIO MAaJIOTIOJBIKHBIX OapHYECKUX TpeOHEN, COeqMHSIO-
IIMX, KaK MUHUMYM Ha HECKOJBKO CYTOK, APKTUYECKHI aHTHIIMK-
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JIOH, ¢ TeM wiu UHBIM CyOTponndecknuM aHTUIUKIOHOM. [logo6HbIe
Oapuyeckre HEOJAHOPOJHOCTH OJOKUPYIOT 3allaJHbIA IIEPEeHOC BO3-
JOYLIHBIX MAacC U BIMSIOT HA METEOYCIIOBUSA BO MHOTHX pernoHax Ce-
BEpPHOTO TOJyIIapus Hamlel MIaHeThl, a TaKkKe KU3HEeAeATEIbHOCTh
WX HacCeJIeHUs, 4acTO SBIASACh NPUYMHON aHOMAJIbHBIX MOTOIHBIX
PEKUMOB, BOJIH *apbsl u Xonofa. IloaTomy BbisiBIEHHE (AKTOPOB
BIMSIHUS HA MU3MEHEHHS CyMMapHOW AJIUTENbHOCTH CYIIECTBOBAHMS
(mamee CJIC) Takux OJOKWMHTOB B TOM WM MHOM MECSIIE SBIISICTCS
aKTyanbHOU TpoOyieMol (Gu3nuecKod reorpaduu, METEOPOIOTHH U
KJIMMAaTOJIOTHH.

Haunbonpmuii nHTEpeC pemeHne paccMaTphBaeMON IMPOOJIEMBI
MpeICTaBIsgeT B OTHOUICHUH BEIyIIUX MOJ TI00aJbHON ecTecTBEH-
HOM KJIMMAaTU4YeCKON M3MeHUUBOCTU. Cpelu HUX TJIaBHOU SIBISIETCS
Ome-Hunbso — KOxxHOe Konebanue (manee SHIOK).

Tak xak BBISBIEHHE ITOLOOHBIX CBA3€H MO3BOJIMIO OBl UCIIOIL30-
BaTh pPe3yJbTaThl MOHUTOPHHIA COOTBETCTBYIOLUIMX XapaKTEPUCTHK
OHIOK npu nporro3upoBannn Bapuanuii CJ{C OIIOKHHTOB, a TaKke
CBA3aHHBIX C HHUMH THIPOMETEOPOJOTHYECKUX H  (PHUIUKO-
reorpaduyeckux MpOLECcCOB, MPOBEPKa aleKBATHOCTU BBIABHHYTOM
TUIIOTE3bl IPEACTABISET CYIIECTBEHHBIH TEOPETUUECKUI U MPaKTH-
YeCKUI UHTEpEC.

Henp nanHoOl pabOTHI — BBISIBJICHUE YCIOBHM, IPU KOTOPHIX MEXK-
rogoBeie u3MeHeHust CJIC OmokuHroB B kakoM-nmubo cekrope Ce-
BEPHOTO MOJIyIIapHs 3HAYUMO U YCTOHYNBO CTaTUCTHUECKH CBSI3aHBI
C BapHaIusIMHu XapakTepucTuk mporecca DHIOK.

Haunbonee mapopmatuBabiMu Xapakrepuctukamu DHIOK sBis-
FOTCSI MHAEKCHI, KOTOPbIE ONPEAEISAIOTCS TEMU WM MHBIMH OCOOEH-
HOCTAMH PACIpeesIeHUs] TIOBEPXHOCTHBIX TEMIIEpaTyp U atMochep-
HOTO JIaBJ€HMS HaJ dKBaTopuaiabHOM 30HON Tuxoro okeana. Cpeau
TaKUX MHIEKCOB, Hanbosee 4acTo ucmoab3yercss Nino 34, KOTOpbIi
OTIpe/IeTIsIeTCS CPEeTHEMECSYHBIM 3HAYEHUEM TEeMIIepaTyphbl MOBEpX-
HOCTH OK€aHa, OCPEIHEHHOU I DKBATOPUAIBLHOIO paiioHa Tuxoro
okeana (5°N, 5°S; 170°W, 120°W).

Mesxronossle u3MeHeHus coctossHus OHIOK crmocoOHbI oka3bl-
BaTh 3HaunMoe BiusHue Ha Bapuanmu CHC OJIOKMHIOB, TPOIOIIKH-
TENBHOCTh CYIIECTBOBAHHSA KOTOPHIX COCTaBIseT Kak 3 MecsAla U
Oosiee, Tak U 5 Mecs1EB U Oolee.
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Cuna CTaTHCTHYECKOH CBS3M MEXAY NAaHHBIMH MPOIECCAMU TEM
OoJbllle, 4YeM MEHBIIE MPOAOJIKHTENFHOCTh CYIIECTBOBAHHUS Oapu-
YecKUX IpeOHel, coemuusommx Apkrudeckuil 1 CyOTponuuecKuit
AHTHUIHKIIOH, KOTOPBIE OTOKAECTBIISIOTCS C OIOKWHTAMH.

Ha 610xuarn B THXOOKEaHCKOM CEKTOPE 3TO BIUSHHE SBISCTCS
3HAYUMBIM, JIMIIb MPH YCIOBHUH, YTO MX NMPOJOJIKHUTEIBHOCTH pac-
cMatpuBaeTcs B (eBpaie. Jnsa Hanbomasmero xommdectsa ['KU oHO
ABIIsIeTCS] HanboJiee CHIIBHBIM IPU CABUTAX MEXIy ITHMH Ipolecca-
mu 2 mecsina. Bousaue Bapuanuii uaaexkcos JHIOK Ha usmenenus
CJIC tuxookeaHCKHX OJOKWHTOB B meproxa mocie 1977 r. ocnabepa-
eT u B XXI Beke yxe mepecrano ObITh 3HAYUMBIM.

Bnusaue OHIOK Ha 6510KMHTY B ATIAHTUYECKOM CEKTOPE SIBIIS-
€TCsl 3HAYMMBIM JIMIIb NPH YCJIOBHUHU, YTO MX MPOAOJKUTEIBHOCTH
paccmaTpuBaercsi B HOsIOpe u okTsi0pe. OHO SBIAETCS 3HAUYUMBIM
IIpY BPEMEHHBIX CIBUTAX MEXAYy M3y4yaeMbIMH Ipoueccamu 0 —
4 Mecdna, a ero CuiIa MakCHUMasbHA MIPU UX COBINAJCHHU IO BpeMe-
HU. B ATIaHTH4YECKOM CEKTOpE 3HAYUMBIE CTATUCTUYECKHE CBS3H
007a7af0T YCTOMYMBOCTHIO K BPEMEHHBIM caBUTaM W B XXI Beke
YCHUJIMBAIOTCS, YTO TO3BOJISIET MPEAINOiaraTh BO3MOXHOCTh UX (-
(EeKTHUBHOTO HCIIOJIB30BAHUS NPHU NPOTHO3UPOBAHUN BO3ZHHKAIOIIUX
371ech OJIOKMHTOB.
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HHOBBIIIEHUE KOHKYPEHTOCITIOCOBHOCTH
BBICOKOTEXHOJOTHWYHBIX KOMITAHUM ITPU
OCYHIECTBJIEHUU JEATEJBHOCTH B TIOJISIPHBIX
PEI'MTOHAX

Kynpukos H.M.!, Usanos B.B." %3, Jloponun J1.0." 23,
Mosumyk M.A."2%3

TAHO HUIT «llonapuas unuyuamusay, . Mockea, Poccus
MTHMO, 2. Mocksa, Poccust
SCII6rY o. Canxm-Ilemep6ype, Poccus
info@russianpolar.ru

KiioueBble cjioBa: apKTUYECKHE CTPAaHbI, CTAHAAPTU3AIMS, TEXHH-
YeCcKOoe peryJupoBaHue, ApKTHKA, TOJIIPHbIE PETHOHBI.

B XXI Beke noJsspHble PErMOHBI 3aHUMAIOT BAXKHOE U CTPATErU-
YECKOE TOJIOKEHNE B XO3UCTBEHHON IEATENBHOCTH MOJSPHBIX TOC-
yaapctB, B ToM umcie Poccuiickoit ®enepanuun, CIIA, Kananel,
Hopgernwn, Jlannu, a Takke aKTUBHBIX YYaCTHHUKOB JIEATEIHHOCTH B
nossapHbIXx pernoHax KHP, Slnonus, ABcrpanuu, Unnn, ApreHTHHBIL.
B03MOXXHOCTh OCYyIIECTBICHHS XO3IHCTBEHHOW M HH(PPACTPYKTYp-
HOM AEATEIHHOCTH B MOJIAPHBIX PETHOHAX U SABISETCS OOBEKTOM I10-
CTOSTHHOM KOHKYypeHIHH. B ycioBusX rinobanbHOW KOHKYpEHIHH U
CIIOKHBIX (MHOTOYPOBHEBBIX) HHTETPAJIBHBIX MEKIOCYAapCTBEHHBIX
9KOHOMUYECKHUX CBs3€ii OCHOBHBIMH yYaCTHHKAaMH AaKTUBHOW mes-
TEJNILHOCTH B TOJISIPHBIX PETHOHAX CETOJHS CTAHOBATCS B OOJbIICH
CTETEHN BBICOKOTEXHOJIOTHYECKHE KOMIIAHMU U TpaHCHALMOHAJb-
HBIE€ KOPIIOpPALMHY, U YK€ B MEHbILECH CTeNeH! HallMOHANbHBIE U (e-
JIepajdbHbIE OpPTaHbl HCHOJHUTEIHHOW BIIACTH, MHHHCTEPCTBA H
HaIlMOHAJIbHBIE ar€HTCTBA, a TAKXKE CUIIOBBIE BEIOMCTBA.

K monsspHBIM pernoHam M AeATEIbHOCTH BBICOKOTEXHOJIOTUIHBIX
KOMIIaHUH B HUX NMPUKOBAHO BHUMAaHHE HE TOJIBKO IMOJIIPHBIX CTPaH,
HO M KpPYNMHEWIIMX TpaHCHAIIMOHAJIBHBIX KOMITAHWH BCEro MHpa, B
TOM YHCJIE€ HEMOJSIPHBIX FOCYAapCTB U MEXIyHApOIHBIX OpraHH3a-
mui. Kaxknas cTopoHa CTpeMHTCS YCHIUTH 3[€Ch CBOE BIUSHHUE H
3aKpenuTh COOCTBEHHOE MPHUCYTCTBUE, MCIONB3Ysl KaK AUILUIOMATH-
YecKHe M Hay4dHble (MHUpPHBIE) METOIBI, TAaK M arpecCUBHBIE U KOH-
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(bIMKTHBIE MEPOTIPUATHS, MOTEHIIMANBHO HeCcyIIne yrpo3y Oe3omac-
HOCTH.

OpHako, 10 CUX MOp rapaHToM 3(PQPEKTUBHOTO MEXIYHAPOAHOTO
COTPYIHHYECTBA B MOJISIPHBIX PETHOHAX W OajaHca CHI SIBISIETCA
paboTa MeXIyHApPOAHBIX OPTaHM3ALWH, a TaKKe HATHMIHE MEXIyHa-
POIHBIX JAOTOBOPOB M MEKIOCYIAapCTBEHHBIX COMVIALIEHMHA. YTpo3a
KOH(JIUKTa BBIHYXIA€T YYaCTHHKOB IIOJIIPHOM NEATEIBHOCTU BbI-
CTpamBaTh OajaHC CHJI, KOTOPBI MOXET Ha IOCTOSHHOW OCHOBE
yCTpauBaTh BCE 3aMHTEPECOBAHHBIE CTOPOHBI Ha BCEX YPOBHSIX
YIPaBICHHUS.

[lonnmanne maHHOTO (akTa M HEOOXOTUMOCTh ITPOBEACHHS KOM-
IJIeKca MEPONPUATHI IPUBETIO K TOMY, YTO CETOJHS B apKTHUYECKOM
pPErHOHE BBICTPOEHA OTHOCUTENBHO YCTOWYMBAsl MOJMTHUYECKas ap-
XUTEKTYpPa, COCTOAINAs U3 HECKOJIBKUX YPOBHEH YIIPABIEHUS, B TOM
YHUclieé MEKIOCYJJapCTBEHHOT0, HAaIlMOHAJIBHOTO, pPErHOHAIBHOTO,
OTpaciieBOr0 U TEXHOJIOTUYECKOTO.

PaccMoTpuM MOMNSpHBIE PErHOHBI U OEATENBHOCTE B HUX TOCY-
JApCTB M BBICOKOTEXHOJIOTUYHBIX KOMIaHuU. [lonspHbIe peruoHs —
CEBEPHBIN U I0KHBIN, BKIIOYAIOT B ce0s TEPPUTOPUN APKTHKHU U AH-
TapKTUKH COOTBECTBEHHO.

B roxHOM TOJISIpHOM pernoHe AHTapKTHKE U Ha TEPPUTOPUHU AH-
TapKTU/BI, KaK QU3UKO-TeorpadueckoM palioHe B I0KHOM IIOJTyIa-
pUM, HAa MEXIOCYJapCTBEHHOM (HaJHALMOHAIBHOM YpPOBHE) Oei-
CTBYET MEXIYHApOIHBIM AoroBop 00 AHTapkTHKe OT 1 mexaOps
1959 r. BaxxHo OTMETHUTBH, YTO COTIAacHO CT. 1 goroBopa 06 AHTapK-
TUKE — AHTapKTHKa UCTIOJIBb3YETCs TOINBKO B MUPHBIX LIETSX U CT. 2 —
cB00OJa HAYYHBIX MCCIENOBAaHUH B AHTApPKTUKE M COTPYIAHUYECTBO
B 3THX HENAX <...> OyAyT MPOAOJIKATHCS B COOTBETCTBUH C IOJIO-
KCHUSIMH HACTOSILETO JOTOBOpa. TakuM oOpa3oM MOXHO CIENaTh
BBIBOJl O JEMHJINTapU3aLUN aHTAPKTUYECKHX TEPPUTOPUN M TIpe-
MMYIIECTBEHHO HAyYHOW W HMHPPACTPYKTYpHOU HESTENHHOCTH B
F0’)KHOM ITOJIIPHOM PETHOHE.

B coBpeMeHHBIX NMpHUHLMIAX BEIEHUS XO3AUCTBEHHOW IESTEIb-
HOCTH MOJKHO SBHO BBIJEJINTh HECKOJBKO HAIIPABIICHUH NEATEIBHO-
CTH BBICOKOTEXHOJOTHMYHBIX KOMIIAHWW B TIOJIAPHBIX pPErvoHax, B
TOM 4YHCJIE: TPOBEIECHUE HCCIECIOBAaHUN B IOJSPHBIX pPETHOHAX,
obecrieueHre OE30MMACHOCTH M OXpaHa TPaHUI[ B MOJAPHBIX PETHO-
HaxX, MTHPPaCTPyKTypHas AESATENbHOCTh B MOJISPHBIX PETrHOHAX, J10-
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Oblua MUHEPATBHO-CHIPHEBBIX PECYPCOB B TOJAPHBIX PETHOHAX,
HaBuranus Baojbs CeBepHOTO MOPCKOTO MYTH M TPAHCHOJSPHBIC Tie-
peJeThl TPaXAaHCKUX CaMOJETOB U JP.

HecmoTpst Ha TO, UTO U3y4YEHUE CTENEHU y4acTHsl U POJIU BOOpPY-
JKEHHBIX CWJI WM CUJI HAaMOHAJIbHOM I'BapAvH, BOEHHO-MOPCKOTO U
MIOTPAHUYHOTO (IIOTOB SBISIETCS MPEAMETOM OTACIBHOTO HCCIENIO-
BaHUS W TpeOyeT KOHCYIbTAUWH C MPOPUIBHBIMH CIIEIIHATNCTAMH
BBU/Y, TOTO, UYTO OHU MPOUCXOJIAT B HE SIBHOM «BOCHHOM)» WJIA HUH-
(hpacTpyKTypHOM BHUJIE, YK€ CETOJIHS MOXXHO YBEPEHHO CKa3aTh, YTO
BBILIENIEPEYUCIICHHBIE BEAOMCTBA BHE 3aBHCHUMOCTU OT HallMOHAJb-
HOM TIPUHAIJIC)KHOCTH SBJISIOTCS OCHOBHBIMH —ITOTPEOUTEISIMHU
HAayKOEMKOW MPOAYKUMH U TEXHOJOTUH BBICOKOTEXHOJIOTHYHBIX
KOMITaHUH.

Mexay yyaCTHUKaMH MOJISIPHON JEATENbHOCTU MPOUCXOAUT KOH-
KypEHLIUS 3a NEPEAOBBIE TEXHOJOTHM OXPaHbl TPAHUI] U MOAACpPKaA-
HUsL 0E30IMACHOCTH, MOPCKOH M Ie0JIOTOpa3BeKH, KOCMUYECKIX UC-
CJI€IOBaHUN U METObl TUCTAHUMOHHOIO 30HIMPOBAHUS 3€MJIU, HO-
BBIE MaTepuaidbl W CIUIaBBI, HHQPOPMAITMOHHO-TEXHHYECKON II0I-
JEPKKA WHPPACTPYKTYPHOU JEATSILHOCTA HA YPOBHE CO3JaHHS
MEePCIEeKTUBHON MHHOBAIIMOHHOW TMPOAYKIIMU M TeXHoJoruil. B co-
BPEMEHHOH NPAaKTUKE HAYYHO-TEXHUYECKOTO Pa3BHTHsI 00amaTems-
MM TEXHOJIOTUM U NpaBaMU HA pe3yJIbTaTbl UHTEIJIEKTYAJIbHOU Jied-
TEJIBHOCTU SIBJSIIOTCS HAay4yHbIE M MPOU3BOJACTBEHHBIE IMOApa3eie-
HUS BBICOKOTEXHOJOTHYHBIX KOMITAHUM.

I'maBHOW TIPHYNUHOM TOTO SIBISIETCSI OTCYTCTBHE YHUDUITUPOBAH-
HBIX TOJIXOJOB K IMPOBEACHUIO MOJSPHBIX HCCIEIOBAaHUM, OTCYT-
CTBHE €IUHBIX CTAaHAAapPTOB, HA KOTOPBIE MOTJIM OBl PaBHATHCS Kak
peruoHaNbHBIC, TAK U MEXIYHAPOIHBIC UTPOKH. Hanmmune mogo0HbIX
CTaHJIaPTU3UPOBAHHBIX HOPM, B CBOIO OYepe/ib, OyIET CrocoOCTBO-
BaTh TOBBIIEHUIO KOHKYPEHTOCIIOCOOHOCTH U Ka4yecTBa KaK BBICO-
KOTEXHOJIOTUYECKON MPOAYKIMU, WCIOJIb3YEMOM NpHU IPOBEAEHUU
MOJISIPHBIX MCCIIENOBaHUM, TaK U B LIEJIOM MOJIOKUTEIBHO MOBIUSAET
Ha pa3BUTHE JAHHOTO pernoHa. Pa3pa0oTka apKTUYEeCKHX CTaHaap-
TOB KaK Ha HAI[MOHAIBHOM, TaK M Ha MEXIyHAPOTHOM YPOBHSX Oy-
JIET CIIOCOOCTBOBATH MOBBIIMICHUI0 KOHKYPEHTOCIIOCOOHOCTH U Kade-
CTBAa BBICOKOTEXHOJIOTHYECKOW MPOAYKLHH, YTO SIBJIAETCS OCHOBOM
MOBBIIIIEHUS KOHKypeHTocmocobHocTn Poccun.
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TakuM oOpa3zom, TNaBHAs 3ajaya HA CETOAHSNIHMNA MOMEHT 3a-
KIIIO4aeTcs Kak B HEOOXOAMMOCTH PacCMOTPEHHsI BOIPOCOB IMOBHI-
LIEHUS! KOHKYPEHTOCIIOCOOHOCTH BBICOKOTEXHOJOTHYHOH MPOAYK-
IUU 3a CYCT NPUMCECHCHUA HAIMOHAJIBHBIX M MCXKIAYHAPOJHBIX CTaH-
OapTOB, YTO SABJIACTCA 3aJIOTOM BBICOKOI'O Kade€CTBa U HAJCIKHOCTH,
TaK ¥ B pa3pabOTKe YHHU(PHULUPOBAHHBIX MOAXOAOB M €IUHBIX CTaH-
JapTOB KaK Ha HAlMOHAJIBHOM, TaK M HAa MEXTYHAPOIHOM ypPOBHSIX.
Pa3paboTka momoOHBIX CTaHAAPTOB HAa HAIMOHAJIHHOM YPOBHE IO3-
BOJIUT KOHCOJIMAUPOBATH NOAXOAbI U MEXAaHU3Mbl MEKBCIOMCTBCH-
HOTO B3aMMOJICHCTBHS HAIMOHAIBHBIX yYaCTHHKOB IOJIIPHBIX HC-
CJIeJIOBaHMH, YTO OJIATOTBOPHO CKAXKETCS HAa JalbHEUIIeM pa3BUTHU
apkTH4yecKkoro peruona. bonee Toro, pa3spaboTka cTaHZApTOB AT
ADPKTHKH — 3a7ada, KOTOPYIO paHee He NpeanpuHUMaia HA OIHO
rOCy/1apCTBO. DTOT (AKTOP KPUTUYECKH BAKEH B YCUIICHUHU BIIMSTHUS
B PCTrUOHC, TaK KaK MMCHHO HAIMOHAJIbHBIC CTaHAAPTbBl MOT'YT H
JOJDKHBI CTaTh OCHOBHOW ISl MEKAYHAPOIHBIX CTaHAAPTOB HOJAP-
HBIX MCCIIEIOBAaHHUH, KOTOPBIM OyIyT ClIeOBaTh BCE MUPOBBIE HIPO-
KM, 3aMHTEPECOBAHHBIC B IIPUCYTCTBUU B aPKTUYCCKOM PETUOHE.

NPUIOHHBIE TEYEHUA B BEPETOBOM 30HE KPBIMA
I'opsiuxun FO.H.

OI'BYH MT'U, 2. Cesacmononw, Poccus
yngor@mbhi-ras.ru

KuroueBsle cioBa: KpeiM, 6eperopast 30Ha, MPUAOHHEIC TCUCHUS.

Jlo HacTosIero BpeMEeHH WHCTPYMEHTAILHBIX U3MEPEHHN Teve-
HUil B 6eperoBoii 30He IOxHOro 6epera Kpoima (FOBK) kpaitne mano
JUTS aJleKBATHOTO ONHCAHUS WX PEXUMHBIX XapaKTEPHCTHUK U TIPO-
CTPaHCTBEHHO-BPEMEHHON M3MEHUUBOCTH. ENIE MeHbIlIe CBeIeHUH O
MPUIOHHBIX TEUEHUSX OeperoBoii 30HB. Mexay Tem, 3HaHUE UX Xa-
PaKTEpPHUCTUK HMMEET BaXXHOE MPAKTHYECKOE 3HAUEHUE, HAIpHMeEp,
JUTS TIPOEKTHPOBAHUS OEPEro3alUTHRIX COOPYKEHUH U TITyOOKOBO/-
HBIX BBIITYCKOB CTOYHBIX BOJ. [Jlanmee peub MAET O TEYEHHUAX, U3Me-
PEHHBIX B HEMOCPEACTBEHHOW Onm3ocTté OT AHa (He Oomee 50 —
70 ¢cM) ¢ mMOMOIIBIO CTarMOHApHBIX AOHHBIX cranimil (JC). Takue
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W3MEpEeHHsl CIUHUYHBI ¥ CYIIECTBEHHOW MTPOOJIEMOIl TIPH 3TOM SIBIIS-
eTcs MHTEHCUBHOE oOpactaHue umnesuiepoB npudopos (MI'H 1301
u BIIB) u 3acopeHue MX AOHHBIMU OCaJKaMH, OCOOEHHO B IEPHOX
LITOPMOB, KOT/Ia M3MEPEHHS TeUeHNH HanOoJee BasKHBI.

Mopckoii ruapodu3nuecKuii UHCTUTYT COBMECTHO C OOBEIUHE-
HueM «KpbIMMOpreonorus» HMpOBOAMIN NOJATOBPEMEHHBIE H3Mepe-
HUS OpUIOHHBIX TeueHui Ha BocbMU JIC, pacnosnoxeHHbIX oT Cyna-
ka 110 SAnter. ['myOunsr nx ycranoBku coctasisiin 10 — 15 M, paccro-
ssaue oT Oepera 500 — 1000 m. Takue u3MepeHuss — €IMHCTBEHHBIE
BEHITIOJTHEHHBIE B JIAaHHOM paiiOHE W 110 HacTosmiero BpemeHu. [loiy-
YeHHbIE JaHHbIE CBUAETEIHCTBYIOT, YTO HamOoOJee XapaKTepHOU
YepTOoW MPUIOHHBIX TeueHUi B OeperoBoii 3one FOBK sBisitorcs ux
HeBbICOKHE cKOopocTH. B 60 — 90 % Bcex cinyuaeB 3Ha4€HUSA CKOPO-
CTH He TpeBhImIaioT 9 cM/c. TONBKO B OTAETBHBIE TIEPHOABI OHH BO3-
pactator o 10 — 15 cm/c. MakcumasbHble W3MEPEHHBIE CKOPOCTH
cocTaBnsioT 25 — 30 cM/c, 0OJHAKO MX MOBTOPSIEMOCTh KpaiiHe Mana
(menee 1 % Bcex cimydaes).

Heckonbko HEOXKUAAHHO paclpeereHue TEUEHUH 110 HallpaBiie-
uusaMm. Tonbko Ha JIC y M. AliTofop oTMedaeTcs pe3koe npeobdiiana-
HHE 3amaJHbIX TE€YeHUH, coBmaaaromux ¢ HampasieHuem OUT, no-
BOJIBHO OJIM3KO MOIXOJSIIEro K Oepery B aToM paiione. Ha nByx u3
BoceMH JIC (B paiione m. Becenmoe) orMeuaercs OMU3KOe K paBHO-
MEpPHOMY pacIpe/ieieHne TSUYCHUI 110 HAMPABICHUSM, C HEKOTOPHIM
YBEIUYCHUEM BIIOJHOEPETOBOI COCTABIIAIONICH.

Bompexn ycrosiBiieiicss Touke 3peHus (BIpodeM, He TOJKPerieH-
HOW aHaIM30M KOHKPETHBIX U3MEPEHUN) B TIPUAOHHOM CJIOE B IIEJIOM
npeoOIaTaoT TeUEHHUs, HalpaBlIeHHBIE OT Oepera. He mckimoueHo,
YTO 10 TPOUCXOKACHUIO OHU SIBIISIOTCS KOMIICHCAIIHOHHBIMU, I10-
CKOJIbKY OCOOCHHOCTH TIOJISI BOJTHEHUSI M TIOBEPXHOCTHBIX TCUCHHUHN B
teueHue roaa Ha FOBK co3parot ycnoBus s HaroHa Boa. Jlaxke Ha
JC c Gonee unn MeHee paBHOMEPHBIM PacIpe/IeIeHneM TeUEeHUH 1o
HaTpaBJICHUsIM J0JIs1 TEYCHUH OT Oepera 3HauMTeNbHa. Paccumran-
HBIE TI0 CHHXPOHHOMY MECSYHOMY psny ((peBpaab-MapT) po3bl TeUe-
HHAW TTOKa3BIBAIOT OONBIIONH pa30poC TEUCHHWH IO HANpaBIICHUSM B
3aBUCUMOCTH OT Mectonoiiokenust [IC, omHako MOl TEYEHW OT
Oepera Takxe 3HaUHMTeNbHA. B 3TOT mepuon Ha mobepexbe oTMeua-
JIOCh pe3Koe MpeodiaaHie CeBEpO-3aaIHbIX BETPOB, KOTOPHIE, O-
HaKO, XapaKTepHU30BAINCh MaJOH CKOpOCThIO, HEe Oomee 5 M/c (B
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Anymre B 100 %, B Snre B 95 % ciydae). AHanu3 psoB HaOIrO-
JIEHUI TOKa3bIBAET HAIMYHUE CYIUECTBEHHON CMHONTHUYECKOW U Me-
30MacIITa0HON W3MEHYMBOCTH, CIIEKTPAIBHBIN COCTaB KOTOPOH JIO-
BOJIFHO CIIOKEH. Pacder sHEpPreTWYecKWx CHEKTPOB M3MEHUYHUBOCTH
teueHuit Ha JIC ans OTAENbHBIX MYHKTOB MOKA3bIBAET, YTO, KaK IMpa-
BUJIO, MAKCHUMAJIbHBII YPOBEHb SHEPTUU OTMEYAeTCs] B 3UMHUM Iie-
puoa. BecHO M OCEHBbIO 3HAYEHHUS CIEKTPaJIbHOM IUIOTHOCTU
YMEHBITNIAIOTCS, a B JICTHHM MEPHOJT HECKOJIBKO BO3pACTalOT. MakcH-
MaJbHbIE YPOBHU DHEPTrUM OTMEYAIOTCS B paiioHEe M. MapThsiH u
. Conmaeunoropckoe. Hamboiree CIIOXKHBIA CIEKTPaTbHBIA COCTAaB
KoJIeOaHMI XapaKTepeH I 3UMHETO ce30Ha. B cmekTpax JOMUHU-
pytoT konebanus ¢ nepuogom ot 1,5 mo 3,5 — 4,0 cyTok u uHEpUU-
OHHBbIE. MaKCUMyM SHEpPruM MOCIEIHUX CMEIIEH B BBHICOKOYACTOT-
HyI0 OO0JacTh OTHOCHUTENBHO JIOKANbHON HWHEPIMOHHOW YaCTOTEHI.
Teopernyeckuit ux nepuoj cocraruser 17,1 yaca, HaOMOgaCMBIN —
16,7 4aca.

PaGora BeIONTHEHA B paMKax rOCyJAapCTBEHHOTO 33/IaHUS IO Te-
me Ne 0827-2014-0010.

COBPEMEHHBIE POCCUICKO-HOPBEKCKHE
B3AUMOOTHOLIEHMUSA B OBJIACTH MOPCKOI'O
ITPABA: IIPABOBBIE TPOBJIEMbBI U IIEPCIIEKTUBbI

Ky3nenosa JI.B.

BHIDYull CADY, 2. Apxaneenvck, Poccus
lina.kuznetsova. 14@mail.ru

KirodeBble cjioBa: MOPCKOE TPaBO, pecypchl APKTHKH, COTJIa-
IICHUS] B OOJIACTH PHIOOJIOBCTBA, JCIUMUTALUS ApKTHYECKUX MPO-
CTpaHCTB, He(TsHas IeATENbHOCTb, apX. llImunodepreH, KOHTHHEH-
TaJIbHBIN WeNbQ.

Joxmnan packpbplBaeT CTAHOBJIEHUE COBPEMEHHBIX OTHOIICHUMN
mexnay Poccuiickoit @enepanueii u KoponectBom Hopserus B 00-
JACTH MOPCKOTO TpaBa, & UMEHHO — PHIOOJIOBHOU AESITEIBLHOCTH,
JETUMUTALIMY apKTUYECKUX MPOCTPAHCTB, SIKOJOTHUYECKUX ACTIEKTOB
Ha OCHOBE JEWUCTBYIOIIMX MEXIyHAPOIHBIX OTOBOPOB, a TaKXKe
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paccMaTpHuBaeT OCTphIE MPOOIEMBI, BOSHUKAIOIINE MEXITYy CTpaHAMHU
1 BO3MOYKHBIE TIEPCIIEKTUBBI UX MIPEOO0TICHHUS.

CoBpeMeHHBIE OTHOIIEHHS B OOJAaCTH MOPCKOTO IIpaBa MEXIY
Poccueit u Hopserueil ckiaiplBaINCh B IPOLIECCE HUCTOPUYECKOTO
Pa3BUTHUSL COCEJCTBYIOLIUMX TOCyAapcTB. Tak, BaXHO yKa3aThb Ha
¢axT, yro Poccus siBnsieTcst mepBoii Aep:kaBoi, MPU3HABIIEH HE3aBU-
cuMocTb HopBeruu v yCTaHOBHBIIEH € HEH IUIIIOMAaTUYECKHUE OT-
HomeHus B okTa0pe 1905 r. (B manmpHEilmeM HE3aBHCHMOCTD W Iie-
JocTHOCT, HopBerun ObLIM rapaHTUPOBAaHBI BEIMKUMH JepyKaBaMH )
(Xpuctnanwmiickas koaBeHus 1907 r)

Heo0xonuMo OTMETHTh, YTO Ha CETONHSIIHMK AeHb Poccus u
Hopgerus sBIsI0TCS HE TOJIBKO TOCYapcTBaMu ¢ OoraToi pa3BUTOM
SKOHOMHUKOH, HO TaKKe BBICOKOPA3BUTHIMHU IPABOBBIMU CTpaHaMH,
MIPUHAMAIONINMH aKTHBHOE YJYacTHE B Pa3BUTHH MEXIyHAPOTHOTO
MOPCKOT'0 3aKOHOJAaTeIbCTBRA.

Ha coBpemenHoM 3Tane HaOmrogaeTcsi MOBBIIIEHHOE BHUMAHUE K
ApKTHKE W €€ TPHPOIHBIM OOraTCTBaM, BeIb B JAaHHOM PETHOHE
HAaCUYMTHIBAIOTCS TPaHAMO3HbIE 3amachl He(TH, MPHPOIHOTO Tasa,
JParoleHHBIX METAIJIOB U JAPYTUX PECYpPCOB, B TOM UYHUCIIE U Pa3HO-
obpasne omosornueckux 3amacoB CeBepHOro JlemoBUTOTO OKeaHa.

Hopgerust u Poccust SBRSIOTCS OJHUMH M3 CEBEPHBIX CTpaH, KO-
TOpBIE CTPEMSATCS IKCIUTYaTHPOBaTh pecypchl APKTHKH, KOTOpbIE Ha
HacToslIee BpeMs CTAaHOBSITCS Bce Ooiee JOCTYIMHBIMH B CBSI3U C Ta-
saueM Japaa (http://www.bbc.co.uk). HeobxomuMo OTMETHTB, UTO
MOpCKHE paiioHBI UMEIOT )KU3HEHHO-BAKHOE 3Ha4YeHue it Poccun n
Hopgseruu: Bricokoe conepxanue 3anexeil HeTu, IPUPOJHOTO rasa,
Hann4us peI0onoBHBIX pecypcoB (http://www.geopoliticsnorth.org).

Crnenyer otmeTHTh, 4TO0 MeXay Poccueit m Hopserumeit mo cux
IIOp OCTaeTCsl OCTPBIM BoIpoc Mo MmoBoAy mo3unuu Hopeeruu B oT-
HOILIEHUH poccuiickoro CeBepHoro Mopckoro nmytu: Hopserus aHep-
TUYHO HacTamBaeT Ha mpeBpameHud CeBEepHOTO MOPCKOTO IyTH B
MEXIYHApOIHYI0O MarucTpanib, 4TO, O€3yCIOBHO, OKa3bIBACT BIIUS-
HUE Ha BOCHHO-CTPATETHUYECKYI0 OOCTAHOBKY B apKTHUYECKOM pETrH-
one (¢ 1990 r. CeBepHBIif MOPCKOM ITyTh CTall OOBEKTOM MEXTyHa-
POJHOTO pas3aopa).

Taxke HE0OXOIMMO YKa3aTh CIEAYIOMINH OOBEKT MEKAyHapo[-
HbIX OoTHoleHui Poccun — HopBeruu, o moBoay KOTOPOIO TaKkKe
MIPOJOJDKAlOTCA cropHble cutyanun — JloroBop o IlmmuGeprene
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1920 r. (doroop o HImumoeprene ot 09 derpans 1920 r. (r. Ila-

pUXK)).
CrnoxuBiieecs IMoyiokeHHe BOKpYr npobnemsl llmundeprena u

0COOEHHO ero mienb(da T0CTaTOYHO CIIOKHO M TauT B ce0e yrpo3sl
BO3HHKHOBEHHS CEPHE3HBIX KOH(IMKTOB.
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CTEHJOBBIE TOKJIAJBI

CEKIIUA 1 « COBPEMEHHOE COCTOSHUME "
AKTYAJIBHBIE TPOBJIEMBI OKEAHOJIOT'MN»

3AKOHOMEPHOCTHU ®OPMHUPOBAHUS HAI'OHOB B
BEJIOM 1 BAPEHIIEBOM MOP/X

Apxunkun B.C., Kopadauna A./l., MbicienkoB C.A.

MI'Y, e. Mockea, Poccus
victor.arkhipkin@gmail.com

KuroueBble cioBa: HaroH, IITOPMOBOM HAaroH, MOJEIHPOBAHUE,
puOpeskHas 30Ha, HepeTyJIsIpHas CeTKa.

B cBs3M ¢ aKTHBHBIM YKOHOMHYECKHM OCBOEHHEM MPHUPOIHBIX
pecypcoB Ha apKTHIECKOM Iobepexne Poccnu, nccnenoBanme Haro-
HOB HUMEET BaXHOE HAy4YyHOE M IMpakTHiyeckoe 3HaueHue. Llenn
HacTosAIIeH paboThl — HA OCHOBE PE3YJIbTATOB YHCICHHOTO MOJEIH-
pOBaHUS BBIIBUTH 3aKOHOMEPHOCTH (HhOPMHPOBAHHUS HAroHOB B be-
nom u bapenueBoM Mopsix. s 3TOro MCMOIB30BaIach TUAPOIUHA-
muueckas Moaenb ADCIRC coBMecTHO cO CEKTpalbHON BOJHOBOM
mozensio SWAN. PacueTsl mpoBOIMINCE HA HEPETYIAPHON BBIYHUC-
JTUTENBHON CETKE BBHICOKOTO MPOCTPAHCTBEHHOTO Pa3peIIeHusI, OXBa-
ThIBarolel kak benoe, Tak u bapeHueBo MOpsi ¢ MUHUMAIIBHBIM Ia-
roM 50 M B HEKOTOPHIX MPUOPEKHBIX paiioHax. BeramcmuTenbHAS
0071aCTh UMEeT NIB€ OTKPEITHIC TpaHuIbl. [lepBas mpencTaBiseT co-
00l MONYKPYIIIyI0 TpaHuIly OT ToOepexbs HopBerum B paiione
Kupkeneca 1o meica Xenanusa Ha CeBepHOM OCTpOBE apXuriesara
Hogas 3emmst. Ha Heil npu pacderax 3ajaBaiich NPHIMBHBIE KOJie-
OaHus ypoBHs MOpsi. OHU PaCCYUTHIBAIKMCH C MIOMOIIbIO TAPMOHUYE-
CKUX TIOCTOSIHHBIX, B3ATHIX U3 0a3bl JaHHbIX npunuBoB FES2004. Ha
JIpyTo# rpaHuiie, pacnoioxkeHHo B nponuse FOropckuii [lap, npu-
MEHSJIOCH YCIIOBHE M3TyueHHUs. B kaduecTBe BXOIHBIX JAHHBIX B IIe-
puoxa ¢ 1979 no 2010 rr. ucnonp3oBalIuch JaHHBIE O BETpPE, aTMO-
chepHOM [aBIeHWM W KOHIEHTpAllMM JbJa W3 peaHaln3a
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NCEP/CFSR ¢ npoctpancTBeHHbIM paspemenuem ~0,3125°%0,312°
1 BpeMeHHBIM maroM 1 yac, B nepuoz ¢ 2011 mo 2015 rr. u3 peana-
mm3a  NCEP/CFS2 ¢ mpocTpaHCTBEHHBIM  pa3pelIieHHEM
~0,205°%0,204° u BpeMeHHBIM Imarom 1 gac.

st olleHKH BKJTaja pa3iuyHbIX (GakTOpoB B (POPMHPOBAHHE BBI-
COTBl HaroHa MPOBOAMJINCH CIIEAYIOIINE YUCICHHbBIE SKCIEPUMEHTHI
¢ nomompo Moxenu ADCIRC ¢ pa3iaudHBIM HaOOpOM BXOMHBIX
JIAHHBIX

- IPUJIKB, BETEP, aTMOC(EpHOE aBICHHE, JIEH;

- IPUJINB, JIET;

- IPWIINB, BETEP, JIET;

- IpUJIMB, aTMOc(epHOe JaBleHNE, JIeI.

Jist BBISIBICHHS POJIM BETPOBOTO BOJIHEHHS B 0Opa30BaHUM HAro-
Ha ucnonb3oBanack coBmecTtHas Moaens ADCIRC+HSWAN.

[on BBICOTOM HaroHa MPUHUMAJIOCH MOBBHIIICHHE YPOBHS, MOJY-
YEHHOE NPH BBYUTAHUHM NPWIMBHBIX M HU3KOYACTOTHBHIX (HEPHOA
Ooxpire 35 cyTok) KonebaHui YPOBHA MOpPS M3 YPOBHS, pacCUHUTaH-
HOTO C YYETOM BceX (haKTOpOB.

CpaBHeHHE pe3ylbTaTOB MOJECTUPOBAHUSI C HATYPHBIMH JaHHBI-
MU (MCIIOJIB30BAJIUCh AAaHHBIE Mapeorpad)oB MOPCKUX THAPOMETEO-
craamuii  CeBeponmBuHcK, ComoBku, CoOCHOBEH) IMOKazamo, dYTO
ADCIRC pocToBepHO BOCHPOHM3BOAMT KOJIECOAHWS YPOBHS MOpSl B
MIPOCTPAHCTBE U BO BPEMEHH.

Haronsl aHanu3upoBamich B CIENYIOLMX MMyHKTax: B bemom mo-
pe — ConoBku, Onexckas ryoa, CeBepoIBHHCK; B bapeHrieBom Mope
— UYenickas ry0a, [ledopckas ry6a, Bapangeii, Xalinyasipckas ryoa.

Ha ocHoBe 3THX 3KCIIEpUMEHTOB OBLIO MOIYYEHO PaCcIpeeeHIe
KOJINYECTBA HAroHOB (B Pa3HBIX JHMAINa30HaX BBICOTHI) MO MecCsAIaM
3a 1979 — 2015 rr. B 3TUX MYHKTaX, a TAK)KE UX MEKI0J0Bast U3MEH-
YHBOCTb.

BrisBiiena ponb BeTpa u aTMOC(EpHOTO NaBlIeHUS B (OPMUPOBa-
HUM HAroHOB B pa3HbIX paioHax u3ydaemoi obmactu. Kpome storo
JaHbl OLIEHKU BKJIaJa BETPOBOTO BOJHEHHUS U KOHLEHTPALMUH JbJa B
BBICOTY HaroHa.

Paccunransr ocobeHHOCTH MITOPMOBBIX HaroHoB B bemom u ba-
PEHIIEBOM MOPSIX B 3aBHCUMOCTH OT TPAEKTOPUH LIUKIOHOB.

HccenenoBanue BBITOHEHO TTPH (GUHAHCOBOW MOAMEPIKKE TTPOCK-
ta PH® Ne14-37-00038.
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BJUSIHUE KPYTU3HBI BOJIHBI HA XAPAKTEPUCTUKHA
HAKATA OJJMHOYHBIX BOJIH B BYXTAX
C U-OBPA3HOU ®OPMOM MOMEPEYHOI'O CEYEHUS

baspikuna A.10., ®omun B.B.

OI'BYH MT'U, 2. Cesacmononw, Poccus
aleksa.44.33@gmail.com

KiioueBble ciioBa: HelnWHEWHBIE IIMHHBIE BOJHBI, YHCIEHHOE pe-
menne, y3kue 0yxtel ¢ U-00pa3Hoii hopMoiil mornepeyHoro ceueHus,
3aIlUIeCK AJTMHHBIX BOJIH Ha Oeper.

I/ICCJIGILOBaHI/IC XapaKTCPpUCTHUK HaKaTa JJIMHHBIX BOJIH Ha 6€pCI‘ B
MIPUOPEIKHOW 30HE SBIACTCS BAXKHOH MpaKTHYecKOl 3amadeii. Ha
MEJIKOBOJIb¢ HEIMHEHHOCTh HAaUYMHAET UTpaTh BCE OOIBINYIO pOJIb,
yCcuirBasg BJIMAHUE HU3MCHCHHSA TI'COMETPUUYCCKUX IMMapaMETPOB 6ac-
CeifHa Ha MPOCTPAHCTBEHHYIO CTPYKTYPY BOJIHOBOTO Todis. [lpu pac-
MIPOCTPaHEHUH BOJH B y3KHWX OyXTaX MOIbEM YPOBHS MOPS M HaKat
BOJIH Ha Oeper MOTYT CYIIECTBEHHO OTJIMYAThCS OT CIy4asl TNIOCKOTO
OTKOCa. YMEHBIICHHE CBOOOJHOTO MPOCTPaHCTBAa B OacceliHe W
HapacTaHHe KPyTH3HBI BOJHOBOTO (PPOHTA MPUBOAAT K 3HAYHUTEIH-
HOMY YCWJICHHIO BOJIH IPH HX PaclpOCTPaHEHWU U Hakare Ha Oeper.
[Moaromy cymecTByeT HEOOXOAUMOCTh B W3YYCHHUU JMHAMUKH
JUTMHHBIX BOJH B Y3KUX OyXTax JUIsi OLICHKH BO3MOXHOTO yiepOa u
pa3paboTKH MEPOTIPUSITHH I10 3aIUTE MOPCKOTO MOOEPEXKbSI.

Henuneinas TEOpUA MIMHHBIX BOJIH IMIPUMEHCHA IJIA YUCIICHHOI'O
pElIeHUs] OJTHOMEPHOH 3a/1a4il O PAaCHpPOCTPAHEHHH OIMHOYHOM TO-
BEpXHOCTHOH BOJHBEI B OyxTax ¢ U-00pa3Hoil (hopMoii TTormepedHoro
CEYEHUS C TIOCIEIYIOINM HaKaTOM Ha OEperoBoil CKIIOH B BEpIIIMHE
OyxTbl. OCHOBHOE BHUMAaHHE YJIEIICHO HCCICIOBAHUIO BIHMSHHS T1a-
paMEeTpOB HENWHEHHOCTH W KPYTH3HBI BOJHBI HAa XapaKTEPUCTHKH
HakaTa BOJH Ha Oeper B OyXTax MEPEMEHHOTO IONEPEYHOTO cede-
HHA. Honyqum OIICHKN BCPTHUKAJIBHBIX 3aIlJICCKOB U FJ'Iy6I/IHI>I ocy-
meHus Oepera B BepIIMHAX OYXT C TPEYTOJIbHOH, TapaOOoIHIeCKOr 1
MIPSIMOYTOJILHOH (hOpMO¥ TIOTIEPETHOTO CEUCHUS.

HOCTpOGHI)I 3aBUCUMOCTH MaKCHUMAaAJIBHBIX 3aIlJICCKOB U ITOHUKEC-
HUS YPOBHS MOpsl OT HapameTpoB HenuHehHHocTH. [lokazaHo, uTo
BBICOTA HaKaTa M IIIyOMHA OCYIIEHHs Oepera yBEIHMYWBAIOTCS C PO-
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CTOM IIapaMeTpa HeIMHEHHOCTH, JOCTUTast MaKCUMAJIbHBIX 3HAYSHUN
B OyXxTe ¢ TpeyroibpHON (OpMOIi MONEPEeYHOro ceueHus. BepxHss
rpaHuIla MapaMeTpa HeIMHEHHOCTH, KOTOPasi COOTBETCTBYET HAYAITy
o0OpyIIeHrs BOJH MPU HakaTe Ha Oeper, SBISIeTCS HanOOMbIIeH Ipu
pacrpocTpaHeHUH BOJH B OyXTe ¢ MPsMOYTOJBHOW (opMoil more-
PEYHOTO CeUeHMUS.

[IpencraBieHbl 3aBHCHMOCTA MaKCHUMAaJIbHBIX 3aIlJIECKOB BOJIH Ha
Oeper U MOHWKEHUN YPOBHS MOPS OT KPYTHU3HBI TOIXOAIICH K Oe-
pery BosHBL. C pOCTOM KPYTH3HBI MIEPEIHETO CKIIOHA BOJHBI BBICOTA
Hakata yBenuumBaercs. HamOompimme 3amecku HaOMOmaOTCA B
OyxTe ¢ TpeyroibHOM PopmMoii monepeyHoro ceuenus. B ciydae 6ac-
ceifHa ¢ TPSAMOYroJbHON (OPMOHM cedeHHss KPyTH3Ha OKa3bIBacT
ciaboe BIHMSHUE HA TIyOWHY OTKara BOJH OT Oepera. C yBelnnueHH-
€M KPYTH3HBI BOJIHOBOTO (ppoHTa B OyxTe ¢ mapabomndeckord ¢op-
MO IOTEPEYHOTO CEYEeHHsl MOHWKEHHsI YPOBHS MOps y Oepera u
BBICOTHI HaKaTa CTAHOBATCS OJU3KHMHU IO MOJYJIIO, a B CIIydae Tpe-
YTOJNBHOUW (POPMBI ceueHHsl TIIyOrHA OCYIIEHUsI Oepera MOXET Jaxe
MIPEBBICUTH BHICOTY HaKaTa BOJIHBI Ha Oeper.

PaboTta BhIoTHEHa B paMKax TOCYAapCTBEHHOTO 3aJaHus 10 Te-
me No 0827-2014-0010 «KoMruiekcHble MEXIUCUUILTUHAPHBIE HC-
CIIETOBAHNS OKEAHOJOTHYECKHUX MPOIECCOB, ONMPENEIONUX (yHK-
LIMOHUPOBAHKUE U 3BOJIIOLUIO 3KocucTeM HepHOro u A30BCKOIO Mo-
peil Ha OCHOBE COBpPEMEHHBIX METO/I0B KOHTPOJS COCTOSIHUS MOp-
CKOH CpeJlbl U TPUITEXHOJIOTUI.
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MOHUTOPHHI 3ATPSI3HEHUMN YEPHOI'O MOPS 11O
JAHHBIM KOCMHUYECKHX PAJTAOJOKAIIMOHHBIX
CBhEMOK

Bouayp B.I'.!, Esrymenxo H.B.%, 3ammun B.B.!,
Marpocosa E.P."-3

THUU «ADPOKOCMOCY», 2. Mockea, Poccus
000 UT. 1] « CKAHOKCy, 2. Mocksa, Poccus
IPI'Y negpmu u 2aza (HUY) um. .M. I'voxuna, 2. Mockea, Poccus
Ematrosova95@gmail.com

KitoueBbie cji0oBa: IUCTaHIMOHHOE 30HIWPOBAHUE, KOCMHUYECKAS
paanoNoKaIus, 3arpa3HeHns MOPCKOW MOBEPXHOCTH, yAETbHas 3¢-
(eKTHBHAs TOBEPXHOCTh paccesiHHs, TeOMH(POPMAIIMOHHBIE CHCTe-
MBI.

[IpuBonsTCst pe3ynbTaTbl KOCMHYECKOTO DPaIUOIOKALIMOHHOTO
MOHUTOPHHIA 3arpsi3HEHUH MOBEPXHOCTH YEpHOro MOps pa3inuvHoO-
ro MPOUCXOXJEHUs. B mporiecce MOHHTOPHHTA HCIOIB30BAINCH
KOCMHUYECKHE PaIuOIOKALMOHHbIE H300paKeHHs, MOJYUYCHHBIE CO
cnytHukoB Sentinel-1A/B, TerraSAR-X, TanDEM-X B mepuog c
ntonst 2015 1. mo mrone 2017 1. Kpome TOTO MpHBIEKAINCh MOACITYT-
HUKOBBIE THAPOONTHYECKHE U THJPOAKyCTHUUECKHE IaHHbIE, apXUB
JaHHBIX T'€0JIOr0-re0(H3NIECKHX ChEMOK, a TaKKe CBEJEHHUS O pac-
MOJIOKCHUU TIPOMBIIUICHHBIX U HHQPACTPYKTYPHBIX OOBEKTOB B
UepHOM MoOpe, B YaCTHOCTH, B IPUOPEKHBIX akBaTOpHsix KpbsiMckoro
noryocTpoBa. B mpornecce npoBeaeHUs] MOHUTOPUHTA CUCTEMAaTH3H-
poBaHO, 00pabOTaHO W TpoaHaTM3UpoBaHO OKkoio 180 pammoiroka-
LIMOHHBIX CIEH.

KitoueBoif 3Tam 00pabOTKM KOCMHUYECKHX PaIHOIOKAIMOHHBIX
N300paKEHNH 3aKJII0YasICs B BBIIEJIIEHHHM YYacCTKOB C OTPHLATENb-
HBIMH KOHTpacTaMH yAenbHON 3(()EeKTHBHON NMOBEPXHOCTH pacces-
Hus (YOIIP), coOTBETCTBYIOIIMX 30HaM aKBAaTOPUH, Ha KOTOPBIX
HaOII0aNMCh U3MEHEHUS CIIEKTPOB MOPCKOT'O BOJHEHUS, TPOSBIIS-
IOLIMXCSI B YTHETEHUH TIOBEPXHOCTHBIX BOJH BparroBckoil 4acToTsl.
Brigenenne Takux y4acTKOB IMPOM3BOJAWIOCH Kak B aBTOMaTHye-
CKOM, TaKk W B HHTEpaKTHBHOM (C ydYacTHEM oIeparopa-
nemndposuka) pexumax. Ilpu aBToMaTnueckoM BbIIEICHUH aHO-
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MaJMi MCIOJB30BAIICSA TOIXOMA, OCHOBAaHHBIN HA MPHUMEHEHUH CKa-
HUpPYIOUMX OKOH pa3zmepoM 1o 1000x1000 nmukceneil, kiaactepusa-
LUK, MOP(OIOTHIECKON GUIBTPALIMK  CETMEHTALIUH.

1 oBBITIIeHNsT KadecTBa WHTEPIIPETAIlNH BBIACIAEMBIX aHOMA-
maii YOIIP Obutn copMHupOBaHBI BE TeMaTHYecKHe reonHpopma-
uuonHnble cucteMbl (I'MC): rmobanbHast, oxBateiBarommas Bcé UépHoe
Mope, U JIOKaJbHas, OXBaTblBarouias noodepexne Kpeima n Ceepo-
Kaskazckuii pernon. B stux ['MC uHTErpnpoBaHb MPOCTPAHCTBEH-
HbI€ JJaHHbIE, MO3BOJIAIOLINE MPOBOANTH KOMIUIEKCHBIH aHAIU3 pe-
3yJBTaTOB OOpaOOTKH KOCMHUYECKHX H300pa’keHHUH, MOJCITYTHUKO-
BBIX JIAHHBIX U allpUOPHON HH(POPMAIIUH.

Ha ocHoBaHnu pe3ynbTaTOB TaKOTO KOMIUIEKCHOTO aHANIN3a BBISB-
JeHsl (DaKTBl MPUCYTCTBUS 3arpsi3HEHUH MOPCKOH IOBEPXHOCTH B
palioHax IEHCTBHS 3ariayOJICHHBIX COPOCOBBIX  YCTPOKHCTB Y
r. CeBactonons u T. ['eNeHHKNK, CBUAETENBCTBYIONINE O 3HAUHUTEINb-
HBIX YPOBHAX BO3IEHCTBUS INTyOHMHHBIX CTOKOB B 3THX aKBaTOPHSIX, a
TaKKE COCPEINOTOUCHHOCTh IUIEHOYHBIX 3arpsi3HEHHH B POCCHUIICKOM
(63 1. CeBacromnons), Tpy3uHckoM (01m3 1. [loTi) 1 Typernkom (65u3
r. Puze u r. YHue) cexropax YepHoro mops. bosbloe komndecTBo
IUIEHOYHBIX 3arpsi3HEHUH BBISIBJICHO BOJIb CYJOXOIHBIX TPACC.

Takum oOpa3oM OBUTH yCTaHOBJIEHBI YYaCTKH aKBAaTOPHH, TOA-
Bepraroiecs HanboJjee CUIBHOMY 3arpsi3HCHHIO, TPeOyoIue Ipo-
BEICHUS NAIbHEHIIEr0 MOHUTOPHUHIA M MPUPOAOOXPAHHBIX MEpO-
MPUSTHIH.

HccenenoBanus BBRIOTHEHBI IPH moaepxke Munobpaayku Poc-
cun (yHukanbHbeld uaeHTHdukatop npoekta RFMEFI57716X0234,
HIII-10007.2016.5).
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PEXUMBI TYPBYJIEHTHOT'O OBMEHA HA YPOBHE
OCHOBHOI'O IMKHOKJIMHA

TI'no6una JI.B.

OI'BYH MT'U, 2. Cesacmonons, Poccus
globinaluba@mail.ru

KiroueBbie ciioBa: TypOyJI€HTHOCTb, KOO(Q(QHUINEHT BEPTUKAILHOM
TypOyneHTHoW nuddys3un, dacrora Bscsiing-bpenara, mynscammn
CKOPOCTH, TIPO(HIb YaCTOTHI TIABYUYECTH.

Pu3nuUecKne MPOIECChH TETIOMacCOOOMEeHa B KOHTEKCTE pellle-
HUS TUAPOJIMHAMHUYECKUX 3aJ]ad OKEaHOJIOTHUH, CBOJIATCS K MOHATHUIO
TypOynenTHoi nuddy3uu, o0ycnaBiIuBarmeil 0OMeH CBOWCTB cpe-
el Kak mpaBuio, pemeHne Takux 3aaad 0azupyeTcsl Ha DKCIepH-
MEHTaJIbHOM HCCIIeZIOBaHUU Te4eHUH B okeaHe. COCTOSHUE TeUEHUS
B OKEaHE OMHUCHIBACTCS IOJISIMU ITyJIbCAIMH CKOPOCTH, TEMIIEPATYPBbI,
COJICHOCTH, C IOMOIIBIO KOTOPBIX MOKHO ONPENEeNUTh KO PHULIUESHT
BEPTHKAIBHON TypOyJeHTHOH quddy3um.

B nannoi1 paboTe npencTaBieH aHAIN3 UCCIEAOBAHUS 3aBUCUMO-
cTH KO3 UINEHTa BEPTUKAIBHON TypOylIeHTHOH nuddy3un oT 4a-
ctoTel Bscsitna-bpenara (N) ans rimyOOKOBOIHON 9acTH KOHTHHEH-
TalIbHOTO CKJIOHA, BBIIIE OCHOBHOTO MHUKHOKJIWHA YepHoOro mops
6mu3 ['epakielickoro nomyocTposa.

Iloaxon K HccIeq0BaHUIO OCHOBAH HAa MPSAMOM pacueTe Kodpdu-
LUEeHTa BEPTUKAILHON TypOynenTHol auddysun (K) npu ucmons3o-
BaHUM [BYX T'OPU3OHTAIBHBIX COCTAaBIISIONIMX ITYJIbCALIMH CKOPOCTH
u' nuv.

MaxkcuMyM 4acTOTHI IUTaBYYECTH IJIsI KOHTUHEHTAIBHOTO CKIOHA
B UepHOM Mope Habmogaercsa Ha Tiayoune 70 — 80 MeTpoB U AOCTH-
raeT riayounsl 150 MeTpoB 1Mo Mepe yanaieHus oT bepera.

Jns kaxmoro mpoduiist 4acTOTHI TUIABYYECTH IO TIyOHHE OBUIO
BBIJICJIGHO [[BA HCCIENYyEeMBbIX CTPaTU(UIMPOBAHHBIX CJOS: CIOH
BBIIIIE MAKCUMyMa YacTOTHI IJIaBYYECTH U CJIOM HMXKEe MaKCHUMyMa
YacTOTHl IUIABY4YeCTH (MJIM BEPXHUH CTpaTH(QUIMPOBAHHBINA CIOM
OCHOBHOTO NMUKHOKJIMHA). M3 moMy4YeHHBIX paBeHCTB KO3 dHULIreHTa
TypOysieHTHOH M (y3un U YaCTOTHI TIIABYYECTH yCTaHOBIIEHO, YTO
Mokasarenb creneHu npu N B cootHouieHud K(N) ans ctpatuduiu-
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POBaAHHOI'O CJIOA BBINIEC MaKCHUMYyMa N PaBC€H ABYM, TOTrda KakK ITOKa-
3areib CTENeHH Nmpu N I BEPXHETO CTPaTU(MUIIMPOBAHHOTO CIIOS
OCHOBHOT'O THMKHOKJIMHA W3MEHSETCS B COOTBETCTBHUHM C MOZEJbBIO,
pa3paboTaHHOI HaMU paHee.

Hwxe npusenieH NpuMep pacyeTHBIX 3aBUCUMOCTEN, TI0JIyYE€HHBIX
M0 AKCTIEPUMEHTAIbHBIM JaHHBIM aHal3a MUKPOCTPYKTYPBI THAPO-
(hm3nyecKuX Toyiel Ui HeCKOJNBKUX BBINIECICHHBIX CTaHIMHA U3 DKC-
neaunun «OkcrepuMenT» (Mmai, 2007). Uudopmanusa momydeHa c
MOMOIIBIO 30HAUPYIOIIEro Kommiekca «Curma» B BEpXHEM CTOMET-
POBOM clioe OKeaHa Impu o01mei riayoune okomo 800 m.

cranrms Nel (croii Ha ry6une 60—80 MetpoB): K = 3-107 - N 217
cranus Ne2 (croit Ha r1y6une 68-84 metpos): K = 5-10%. N 153
cranmus Ne3 (crioit Ha rry6une 72-82 metpos): K = 3-107 - N 16
crannus Ned (cnoii Ha rmy6une 73-83 metpos): K =9-107 - N 17
crannus Ne5 (cnoii Ha rmy6une 70-83 mMetpoB): K =9-107 . N 218

CB3b BEpXHEro CTPaTU(GHUUUPOBAHHOIO CJIOSI OCHOBHOT'O ITHKHO-
KJIMHA W CTPAaTU(UIIMPOBAHHOTO CJIOS BBIINIE MAaKCHMyMa YacCTOTHI
Bscsiing-bpenara sBisuiseTcs onpeneieHHO BaKHBIM HCCIICIOBaHU-
€M B IIOHUMaHHMU B3aUMOAEHCTBUSA IBYX BBIIEIECHHBIX CIIOEB, U3ME-
HEHUS THAPO(PU3NIECKNX XapaKTePHCTUK, 3HaYeHHH Koddduimen-
TOB IIpH N, OJTy4aeMBbIX B pe3yJibTaTe pacuera 3aBucuMmocteit K(N),
B TOM YHCJIE ITOTEPb MOTOKOB TeIJa MPH MEPEX0/ie U3 OJHOTO CIIOA B
npyroii. IlomydeHHble pe3yibTaThl MO3BOJAT IOBBICHTH TOYHOCTB
pacyeToB TEIIOMAacCOOOMEHA B pACCMATPUBAEMBIX CIIOSX.
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HNCITIOJb30BAHUE 'TEOMH®OPMALIMOHHDBIX
TEXHOJIOTU B OBGECIIEYUEHUH
OKEAHOI'PA®ONYECKUMU JAHHBIMU

Kyxk E.B., Xanmuyaun A.X.

OI'BYH MT'U, 2. Cesacmononw, Poccus
alenixx@gmail.com

Kiwuesbie ciaoBa: ['ecomndopmariionnas cucrema, 0asza JaHHBIX,
okeanorpaduyeckue qanasie, netCDF.

I'eonndpopmanmonnas cucrema (I'MC) obmamaer 60IBIIUMHI BO3-
MOKHOCTSIMU JUISI OTOOpaKeHUs! MPOCTPAHCTBEHHBIX JAHHBIX, (op-
MHPOBaHUH 3arpocoB kK gaHHbM (B/] u daiinam), BU3yarbHOM Tpe/-
CTaBJIEHUH PE3yJbTaTOB (KapTHI, TPOCTPAHCTBEHHBIE OIS, TAOIUITBI
U TpaduKH), HATOXKEHNH Pa3IMYHBIX HHOOPMAIMOHHBIX cioeB. Oc-
HOBHas 3aja4ya — 00ecre4eHre HHTYUTHBHO TOHATHOTO APYKECTBEH-
Horo uHTepdeiica 11 paboThl C HPOCTPAHCTBEHHBIMU TaHHBIMHU.

Wuctpymentsl 'IC no3BOISIOT BU3yaIbHO CTPOUTH 3aIIPOC, BbI-
Oupas Hy>XHBIH MH(QOPMAIMOHHBIH CJIOH M 3a1aBas HEOOXOAMMBIE
apameTpsl.

I'YIC obecrieunBaeT JOCTY K CIEIyIOIINM JAHHBIM:

- okeaHorpaduueckue faHHele, xpansmuecs B b/1;

- KapThl KIIMMAaTHYECKOro aTiaca

- CITyTHUKOBBIE H300paKeHHS

-IpUOpeKXHBIE JaHHBIE 110 OTJENBHBIM pernoHaM YepHOMOpPCKOTo
noOepexbs

- IPOTHOCTHYECKUE JaHHBIE, IOTy4aeMble B Pe3yJIbTaTe UCIIOb30-
BaHUs Mojienel (pacyeTa HEMMHEHHBIX JUIMHHBIX BOJH TUIIA I[yHAMH H
pacuera pacnpoctpanenus HeTaHoro 3arpssHenust «MEDSLIK»).

JI1s KaKIIoTo THITa JaHHBIX pa3pabdoTaH CBOM MPOrpaMMHBIA MO-
IyJb, KOTOPBIH MO3BOJISIET (POPMHUPOBATH 3aMIPOC U BU3YAIH3HPOBATH
pe3yabTaT B CBOEM HH()OPMAIIMOHHOM CJIOE KapThI.

Hekortoprle maHHBIE, Takue Kak apXHWBHBIE OKeaHOTpaUuecKhe
U3MEPEHHsI, MOTYT OBITh dKcTopTHpoBaHsl B ODV dopmar u 3arpy-
JKEHBI C caiTa.
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Wuctpymenrapuii I'MIC mo3BonseTr HE TONBKO CKAa4MBaTh, HO H
3arpykatb M BU3yaJU3UpOBaTh JaHHBIE Mojb3oBaTens. K mpumepy,
ecTb BO3MOXKHOCTh Bu3yanu3anuu netCDF ¢aiinos.

Otkpsitocts ['MIC mpenocTaBisieT BO3MOXHOCTh HapaIuBaTh e
(YHKIMOHANBHOCTD, A00aBJsisl HOBBIE HMCTOYHUKU HMH(POpPMALUHU U
TUNBI JAaHHBIX B CHCTEMY IyT€M pa3paOOTKU OTAENbHBIX MOIyJEH
1U1s1 pabOThI C ITUMH TUIIAMU TaHHBIX.

CTPYKTYPA BHYTPEHHUX BOJIH B ITPOJIUBE
KAPCKHME BOPOTA: CHHTE3 CITYTHUKOBBIX
HABJIIOJIEHU, KOHTAKTHBIX U3MEPEHUI U
MOJEJNPOBAHUSA

Koznos U.E."2, Moposos E.I'.2, lllyka C.A.}, ®peii 1.1.}

PITMY, 2. Cankm-Ilemep6ype, Poccus
2@I'FVH MTH, 2. Cesacmononw, Poccus
3UO PAH, 2. Mocksa, Poccust
igor.eko@gmail.com

KnaioueBble c10Ba: CIyTHUKOBBIE paluoOOKaIOHHBIE H300pa-
JKCHMSI, KOHTAKTHBIE U3MEPEHUS, YUCIEHHOE MOJECINPOBAHUE, BHYT-
PEHHUI IPWINB, BHYTPEHHHE BOJIHBIL, IpoauB Kapckue BoporTa.

[IpuBoasTCS pe3yabTaThl aHAM3a CTPYKTYPHl BHYTPEHHUX BOJH
B nponuBe Kapckue Bopota, momydeHHble Ha OCHOBE COBMECTHOIO
aHaJM3a CIIyTHUKOBBIX HAOMIOACHUH, KOHTAKTHBIX U3MEPEHHH U MO-
nenuposanusi. [lokazaHo, 4TO B IPOJIMBE T'€HEPUPYETCSl BHYTPEHHUH
MIPWIUB ¢ TiepuoaoM 12.4 9 3a cyeT B3auMOJICHCTBHS TeUeHUi Oapo-
TPOIHOTO MPUIKMBA C MOIMEPEYHbIM XpeOToM. BHyTpeHHuil mpuius
pacrpocTpaHsercsi B 000ux HampasieHusx oT xpedra. Co CTOpPOHBI
bapeHnnieBa Mmopst oOpa3yeTcst BHyTpEeHHUN 00p, 32 KOTOPHIM CICIYIOT
MaKkeThl KOpoTKonepuo HbIX BHyTpeHHUX BosiH (KBB). Co cTopoHs!
Kapckoro mopst o0pasyercsi THAPABINYECKUI CKayOK, CONMPOBOXKIA-
eMbIi TeHepalueld U pacnpoctpaHeHueM naketoB KBB Ha BocTOKk.
Pe3ynpTarel 4MCIEHHOTO MOJAETMPOBAHMSI COTJIACYIOTCS C JKCIIEpH-
MEHTaJIbHBIMU U CITy THUKOBBIMU HAOJIOJCHUSMH.
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Jannas pabora BBIIOTHEHA TIPU (HHAHCOBOW MOANEPIKKE TPAHTa
PODU Nel6-35-60072 mon_a ax, rpanta PH® Ne 14-05-00095, a
TaKXKe B paMKax roCyJapCcTBEHHOro 3agaHus no teme Ne0827-2014-
0011.

AHAJIN3 JAHHBIX, IOJYYEHHBIX C IOMOIIbIO
JATYUKA PACTBOPEHHOI'O B BOAE KUCJIOPOJA
SBE 43 KOMITAHHUMU «SEA-BIRD ELECTRONICS» B
IKCHEAUIIMOHHBIX NCCJIIEJOBAHUAX B YEPHOM
MOPE MOPCKOI'O THAPOPUINYECKOI'O HHCTUTYTA

Konaparses C.W.!, 3uma B.B.!, Illyros C.A.!, Twoabuak J.C.2

'®I'BYH MTHU, 2. Ceeacmononn, Poccust
YTl PAH, nem. Kayusenu, Poccus
skondratt@mail.ru

KuaroueBrblie cjioBa: pacTBOPEHHBIH KHUCIOPO, CyOKHCIOpOIHAS 30-
Ha, MEMOpPaHHBIN TaTYHK.

Hcnonp3oBaHue AaT4MKa KUCIOPOJAA AJISL M3YUECHUS COACPIKAHUS
9TOrO 3JEMEHTa B a’poOHOW 30He UYepHOTO MOps 0COOEHHO aKTy-
albHO, €CJIU IPUHATH BO BHUMAHKE, YTO HAJl CEPOBOJOPOIHOMN 30HOU
CYLIECTBYET CYOKHCIOpOIHAsl 30HA, MOJOXXEHHE BEPXHEW TIPaHULbI
KOTOpPOH IO AAHHBIM MeToAa BHHKIIepa HAaAEKHO ONpenessieTcs Mo
m3ookcureHe 10 MmxM, Torna kak 6e3mMeMOpaHHBIN JaTUYUK KUCIOPO-
Jla IO3BOJISAET (PUKCUPOBATh KOHLIEHTPALUHU Kuciopona 10 1 MxM, a
thoTtomomuHecieHTHBIN U 10 0.02 MKM.

Cencopnas noBepxHocTh Aatunka SBE 43 pearupyer Ha mapum-
aJIbHOE JIaBIICHHE KHCIOPOJIa, KOTOPOE Jajee MepeECUUTHIBACTCS TPO-
IrpaMMHBIM OOECII€YeHHEM B KOHLIEHTPALUIO KUCIOPOJa MII/J WU
WHYI0 T100yi0. BriaBaemblii cUTHAT JTMHEEH 10 OTHOUICHHUIO K KOH-
LIEHTpaluu Kuciopoaa, koppektuposka SBE 43 3axmiouaercs B u3-
MEHEHHM HakKJIOHa MpsAMOH JIMHUM B  KOOpJIWHATAX  CHUT-
HaJI/KoHUeHTpauusa. Cursan u KanuOpoBKa JaTYMKA HE yXyIIAIOTCS
IIpU KOHTAKTE C CEPOBOIOPOAOM, MIPHU HYJIEBOM COJEpKaHUU KUCIIO-
polla MOANEPKHUBAETCA AOCTATOYHO YCTOMYMBBIM CHUTHaJ, MWHHU-
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MaJIbHBIM HAJICKHBIM HUKHUM TIPEIEIIOM OIpEaeSIeHNs KOHIICHTpa-
[IUY CIeNyeT CUUTaTh BeauunHy 1 MxM.

Ha npuenennom macmtabe xonneHtpanuiéi or 0 mo 300 MxM
TOYKH 110 METOy BUHKIIEpa XOpOoIo YKIaABIBAIOTCS Ha BEPTHUKAIh-
HBIH npodunb gaturka. Ho kak OyayT COOTHOCHTBHCS TaHHBIE B 00-
JacTAX ¢ HU3KUM cojepkaHueM kucinopoxaa? [IpakTudeckn Ha Bcex
30HAMPOBAHUAX MPOGIIN JaTINKA TIPH TOTPYKEHUU U TIOTHATHH HE
COBIIQIAIOT, IPUIEM MPOQIIIH TP MOTHATHH OKa3bIBACTCS ONIIKE K
JaHHBIM OaruMeTpuu. Pa3nuuue B 3HAYCHUSX HA TOPU30HTAX, TIC
BBITIOJTHSJIACH OATHMETPHUS B CPEAHEM COCTABIIAET OKOJIO 4,22 MKM.

BiwusiHEE KOHTaKTa C CEpOBOIOPOAOM Ha PabOTy JaTIHKa.

OT0Oop mpoO Ha PACTBOPEHHBIA KHCIOPOJ Ha BCEX CTAHIMIX C
riyounoit mecta 6Gonee 200 M mpoucxomun Ha asmxeHun CTJI-
30Ha HaBepX W TOCIE MOTPYKEHUS JaTdyhuKa Ha TOPH3OHT, TIe CO-
JepaHue cepoBomopona Obuto MuHHMYM 20 MKM. Tak uTto Ha
«OOBIYHYIO» JJI KaXKJOTO JaTyhKa METII0 TUCTepe3nca 3/ech
HaKJIaIbIBAJICSA €IIe W KOHTAaKT ¢ cepoBopopoaoM. llo 3aBepeHmsM
pa3pabOTUYNKOB TaKOW KOHTAaKT HUKAK HE JOJDKEH ObUI CKa3bIBATHCS
Ha TOKa3aHUAX JaTudKa, OJIHAKO IOJYYEHHBIE HAMH Pe3yJIbTaThl
CBUJIETEBCTBYIOT 00 OOpaTHOM.

IIpu KOHIIEHTpAHSIX PACTBOPEHHOTO B BOJAE KUCIOPOJA CTPEMsI-
LIUXCSl K HYJIO, BO3PACTaeT MOCTOSHHAS BPEMEHH JaTUMKa, KOTOpast
JUIS HA4aJdbHOW OO0JIACTH CYOKHCIOPOIHOW 30HBI COCTaBJISET BEJH-
yuny nopsiaka 180 c. Ilpu 3ToM, HOpMHUPOBAHHOE BpEeMs OTKJIMKA, 110
JAHHBIM TPON3BOIUTEIIS, COCTABIISIET BCETO 2 C. DTO 00CTOSATEIHCTBO
CJIeyeT YYWUTHIBATH MPHU aHAIN3E JAHHBIX, MMOJYYEHHBIX I CyO-
KHUCJIOPOJHOM 30HBI.

Ha ocHoBanum npoaenaHHoi pabOTHI MOKHO ITOJIaraTh, YTO JaT-
ynk kucinopoaa SBE 43 okaxercs oueHb MOJE3HBIM MPUOOPOM IS
00Jiee TOYHOTO BBISBJICHUS HUKHEW TPAHUIIBI MOSBICHUS KUCIOPOIa
(MBI TIONIATaeM, YTO MO M300KCHTeHEe 2 MKM), 4eM 3TO TMO3BOJIIET
nenatb metod Bunkiepa (10 MxM).
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W CIOJIb30BAHUE PEIIEHUS CONPSKEHHOM
3AJAYU ITPU IINTAHUPOBAHHUU IKCIIEPUMEHTA

Koueprun B.C., Koueprun C.B.

OI'BYH MT'U, 2. Cesacmonons, Poccus
vskocher@gmail.com

KuroueBble cioBa: comnpspKeHHas 3a1avya, JAaHHBIE U3MEPEHUU, MO-
JIeNTb TIepeHoca, TTaCCHBHAS TPUMeECh, A30BCKOE MOPE.

[Ipu pemennu 3ama4 UACHTU(PUKALUN BXOAHBIX [1apaMETPOB MO-
JIeTId TIepeHOCca MaCCHBHOM MPUMECH MO JTaHHBIM U3MEPEHU BCTaeT
BOIIPOC IMJIAHUPOBAHUA SKCIICPUMCHTOB C TOYKH 3PCHUA TOCTPOCHUA
ONTUMAaNBHBEIX IIAaHOB. C MaTeMaTHYeCKOH TOYKH 3pEHHs, NPH pe-
MIEHNN 06paTHBIX 3aga4d, 1104 OITHMAJBbHBIM IINIAHOM IIOHHMAaCTCs
CeTh TOYEK M3MEpPEHHH, paclpeaeseHHbIX M0 MPOCTPAHCTBY U Bpe-
MEHH, JAI0IIas HAWIYyYLIyI0 00yCIIOBIEHHOCTD PEIIaeMOi 3a/1auu.

B ocHOBe anropuTMOB ONTHMAaIbHOTO IUTAHUPOBAHUS JIEKUT I10-
CTPOCHHE W M3Y4YEHHE CBOWCTB WH(OPMAIIMOHHOW MAaTpHIBI U MaT-
puubl SkoOu, XapakTepu3ylomeil 3aBUCMMOCTb BapHalliK O KOH-
LEHTpaly MPUMECH OT BapHaliil TeX WIW MHBIX TapaMeTpoB 3aja-
qu. CYHICCTBYIOT CIICHIUAJIBHBIC aJITOPUTMBI IMTOUCKa OIITHUMAaJIbHBIX
m1aHoB. Kpome 3Toro, MOXHO cpaBHUBAaTh MEXIY COOONH HECKOIBKO
IJJAHOB, allpUOpH 3alaHHBIX. CpaBHEHHE MPOUCXOAMT IO JAETEPMHU-
HaHTY MAaTpHIbI, KOTOPBII XapakTepu3yeT 00yCIOBIEHHOCTh peria-
eMOH 3a1a4d MACHTU(PHUKAINN MapaMeTPOB YHCICHHOT'O MOJEIUPO-
BaHUsI, UTO SIBJISIETCS] OUEHB Ba>KHBIM IIPH PELICHUH 00paTHBIX 3a1ad.

[Ipu peanuzanuy BapHALMOHHOIO AITOPUTMAa HAECHTH(UKAIIIH
JUIsl OJHOMEPHOM MOJENN IEPEHOCca MACCUBHOW IPUMECH paccMmar-
pHBaeTCs METOX OLIEHKU MpPH BBIUMCICHUH MaTpuubl Jkobu Ha oc-
HOBE HHTETPHPOBAHMS CEPUU CONPSKEHHBIX 3ajad. B pesynbrate
YHCJICHHBIX SKCIICPUMEHTOB IMOKa3aHO, YTO C TOYKH 3PCHUA CXOIU-
MOCTH HUTEpAILMOHHOr0 Ipolecca 0ojiee ONTHUMAJIBHBIM SBISETCA
IUTaH, B KOTOPOM H3MEpPEHHs OCYLIECTBIISIOTCS B OOJIACTH MaKCH-
MaQJIBHBIX 3HAY€HHUH, a MHGOPMALUS O MECTOIOJIOKEHUH TPAHHILIBI
MIATHA 3aTPS3HEHMS] OKA3bIBACTCS MOJIE3HOM i 0ojiee TOUHON HJICH-
TU(QHUKALUU MOITHOCTH MSTHA 3arPsI3HEHUS.
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Ha ocHoBe pe3ynpTaToB, MOMyYE€HHBIX C OJHOMEPHON MOJIENbIO,
MIPOBEICHBI AHAJIOTUYHBIEC PACUETHI C TPEXMEPHON MOJIEIBIO TIEPEHO-
ca MacCUBHOM nmpuMecu B A30BCKOM MOpE.

PeSyanaTBI MOTYyT OBLITh HCITOJIE30BaHEI oA peUICHUs pasjinyd-
HBIX 33J1a4 3KOJIOTMYECKON HANPABIECHHOCTH IIPU U3YyYEHUU BO3/EH-
CTBUS UCTOYHUKOB 3arps3HEHUS] aHTPOIIOICHHOI'O XapaKTepa B aKkBa-
Topusix AzoBckoro u UepHoro Mopeii.

KOHBEKIUA U BEHTHJIALIUA I''TABHOI'O
TEPMOKJIMHA B CYBIIOJISAPHOM CEBEPHOM
ATJIAHTUKE

Kykymkun B.M.

UO PAH, 2. Mockea, Poccus
asevovan@gmail.com

KiioueBble cioBa: KOHBGKLII/IFI, IMOTOKHU IIJIOTHOCTHU, CECBEPHAA At-
JIAHTHKa.

Lenpro paboThI ABISAETCS UCCIEIOBAHNE N3MEHUMBOCTH XapaKTe-
PUCTHK TIEpEMEIIaHHOTO CJIO0S B CEBEPHON YacTH ATIAHTHYECKOTO
OKeaHa T0J] BIUSHUEM MPOLECCOB YHEProoOMEeHa MEXKIy OKeaHOM U
aTMocdepoil. AKILICHT B HCCIIEOBaHUM JenaeTcs Ha Mope Jlabpanop
u Mmope HpmmuHrepa, rie B 3UMHEE BpeMs IPOUCXOIUT TIIyOOKas
KOHBEKIIMS U (OPMUPOBaHHWE MEPHIUOHAIBLHOW SUEHKH TepMoxa-
JTUHHOH nHpKyyauuu B CeBepHOI ATIaHTHKE.

B nanHOi paboTe O HMCCIENOBAaHMS XapaKTEPUCTHK IepemMe-
[IAHHOTO CJIOS W TJIABHOTO TEPMOKIIMHA PACCUYUTHIBAIOTCS TOTOKH
IJIOTHOCTH Ha MIOBEPXHOCTU OKEaHa, ONpeAesieMble BEIMYNHON I10-
TOKa TEIUIa MEXIy OKEaHOM M aTMoc(epoil ¢ yueToM OCaiKoB U UC-
mapenus. Pacuérel mpom3Boamiuck A 1993 roga mo gaHHBIM pea-
Haimm3a NCEP CFSR, oTkyna ObUTH B35THI IOTOKH pajualliH, MOTO-
KM CKpPBITOTO H sIBHOTO TeIu1a. Ha ocHOBE MOTOKOB pajnaluy U JaH-
HBIX TE€MIEepaTypbl IMOBEPXHOCTH BOZBI OblIa pacunTaHa TepMHUe-
CKasl COCTaBJIIOIAs MOTOKA IIOTHOCTH. Ha OCHOBE MOTOKOB CKpBI-
TOrO TeIUla OBUIO PaCYMTAHO HCIApeHHe, KOTOPOe BMECTE C JAaHHbI-
MU 00 0caZKax M COJEHOCTH ITIOBEPXHOCTH BOJBI MO3BOJIMIO pacyu-
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TaTh COJIEHOCTHYIO COCTABJISIIOIIYIO ITOTOKAa IIOTHOCTH. BBIT pac-
CUHTaH OOIIMI MOTOK IJIOTHOCTH 1A KaXIbIXx 6 yacoB 1993 roza.
Ha ocHoBe paccuuTaHHBIX MOTOKOB IJIOTHOCTU KUCCIENYETCS BIUS-
HUe aTMoc(ephl Ha CBOICTBA IIEPEMENIAHHOTO CJI0Sl OKeaHa B PasiIid-
HBIE CE30HBI B pacCMaTpUBaeMblii iepuo Bpemenu. [IpoBenen anamms
BKJIaJa Ka)KI0M COCTABIIAIONIEH B OOIIMI MOTOK IIOTHOCTH. OlLieHeHa
MEKTOJI0Bast U CE30HHAsI M3MEHUYMBOCTD IIOTOKA IUNIOTHOCTH B 3aBUCH-
MOCTH OT aTMOC(EpHBIX (akTOpOB. brlia orieHeHa KOHBEKIIHSI U BEp-
TUKAJIbHBIE IEPEHOCKI, (JOPMHUPYIOIINE BOHBIC MACCHI PETHOHA.

9KCTPEMAJIBHBIE 3HAYEHUWSA YPOBHSA A30BCKOI'O
MOPS 11O JAHHBIM BEPETOBBIX U3MEPEHUIA

Jememko E.E., o030k A.A.

OI'BYH MT'U, 2. Cesacmononw, Poccus
e.lemeshko@mhi-ras.ru

KiioueBble ciioBa: YPOBEHb MOPsA, CTOHHO-HAaroHHbIE ABJICHUA, JKC-
TPEMAJIBHBIC INTOPMOBBIC HAI'OHBI, U3MEPECHHA YPOBH:.

Ilenms pabOTHI 3aKTI0YAIACh B BBIACIICHUH dKCTPEMAIbHBIX 3HAYE-
HUH YpOBHS A30BCKOTO MOPsI 10 pe3yJibTaTaM aHaIu3a JaHHBIX Oec-
PEroBBIX U3MEPEHUN YPOBHSI MOpS U COIOCTAaBICHHH C COOTBET-
CTBYIOITUMU CHHONITUYECKUMH CUTYAITUSIMHU HaJl PETHOHOM.

AHOMaJIbHBIC CrOHHO-HAaroOHHBIC KOJIcOaHWsS B A30BCKOM MOpE
BO3HHUKAIOT MPU CHUHONTHUYECKUX TMpOIeccaX, BHI3BIBAIOIIUX BETEP
3HAYUTEIRHON ckopocth (Oomee 15 M/c). B xonme maprta 2013 . B
pe3yabpTaTe MTOPMOBOTO HArOHA YPE3BRIUANHO OBICTPO OBLIA 3aTOII-
JIeHa BOJIOW 3HAYUTeNbHas Tepputopus B nenbre [loHa. Eme Goree
WHTEHCHUBHBIN TIOAbEeM ypOBHS B aenbTe J{oHa (CBBImIE 3 M 1O JaH-
HbIM B ¢. KaraiapHuK) mpou3somen B KoHIe ceHTs10psa 2014 T.

B cooTBeTCTBHM C JaHHBIMHM HATYPHBIX HAOJIIOJACHUHN 3a MOTOOM
Ha MeTeonocte B cene KaralbHMK M aBTOMaTHYECKOTO ypOBHEMepa
Ha CTaHUUU B XyTope JIOHCKOM KapTHHA Pa3BUTUS SKCTPEMAIBHOTO
HaBOJHEHHUS 3aHsu1a okoio 50 dacoB. Pe3ynbTarhl TUMH3ALMH CH-
HONITUYECKUX CUTyalnud (INMIEMEHTOB aTMOC(EepHOU NUPKYJIISAIIUH)
HaJ A30B0o-UepHOMOpPCKHM 0acceifHOM COIMOCTAaBIISAIOTCS CO Caydas-
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MU 3KCTPEMaJIbHOTO MOJBhEMa YPOBHS B fenbTe JloHa B pe3ysbTaTe
LITOPMOBBIX HATOHOB, H3BECTHBIX U3 TTyOIHKAIINH.

OO0paboransl nanHele 1o 4 OeperoBeiM moctam ¢ 2003 mo
2016 rr. IlocTpoeHs! rpaduku aHOMaIHMd YPOBHA A30BCKOTO MODS,
OIHCHIBAIOIIME MPOCTPAHCTBEHHOE paclpeiiefieHue YPOBHS MOps B
MEepUOJ IITOPMOBBIX HATOHOB.

B pesynprare ObUTH TIOMYYEHBI CTATUCTHYECKHE XapaKTEPUCTUKH
AHOMAJIBHBIX 3HAYEHHUH YPOBHS MODS, OINpENeNeHbl JaThl Havyaja U
KOHI[a 3KCTPEMAJIbHOTO U3MEHEHHUs! YPOBHs, HHTEHCUBHOCTh U JUJTH-
TEBHOCTH JJAHHBIX MTPOIECCOB.

[lorydeHbl ONEHKH TEHASHIMH MOBTOPSEMOCTH CHHONTHYECKHX
CUTYyalui, MPUBOAALINX K WHTCHCHBHBIM CTOHHO-HATOHHBIM SIBJIE-
HusaM, 3a nepuos 2003 — 2016 rr. U UX COMOCTaBICHUE C MEXKIOMI0-
BOM M3MEHUYNBOCTHIO KIIMMaTHdecknx uHaekcoB (NAO, EAWR).

AHOMAJIUU TEMIIEPATYPbBI HOBEPXHOCTH
YEPHOI'O MOPA 1 UX CBA3b C ATMOC®EPHBIMU
MNPOOECCAMUA

Jlememko E.E.!, Penuna U.A.2

'®I'BYH MTH, 2. Cesacmononw, Poccust
U®A PAH, 2. Mocksa, Poccus
e.lemeshko@mhi-ras.ru

KiaoueBble cjioBa: aHOMallMd MOBEPXHOCTHOU TemIepaTypsl, Uep-
HOE MOpe, aTMOC(epHBIE MPOLIECCHI, pe-aHaIN3, KIMMAaTHIeCKIe UH-
JIEKCHI.

Henp paboTsl 3akmioyanach B HCCICIOBAaHUM MEXIOIOBOW W3-
MEHYHBOCTH TEMIIEPATyPhI MOBEPXHOCTH UepHOT0 MOpPS U €€ CBA3ZH C
3JIEMEHTaMH KPyITHOMACIITaOHOH aTMOC(EepHON ITUPKYJIISAIIHH.

AHanu3 JaHHBIX OBUT MPOBENEH Ha OCHOBE METOJa CaMOOpPTaHHU-
sytomuxcs kapt Koxonena (COK) mist HEHpOHHOW CEeTH, KOTOPBIH
MTO3BOJISIET BBIAENIUTH AHOMANBHBIE IPOCTPAHCTBEHHO-BPEMEHHBIE
0c00EHHOCTH TUAPO(UINIECKUX TOJICH U OLEHUTH BIUSHHE Ha HUX
rII00aJbHBIX KIMMAaTHYECKHX IPOIECCOB. B kadecTBe NaHHBIX HC-
TOJIE30BAIMCH IIECTHYACOBBIE 3HAYSHHS TEMITEPATyPbl TOBEPXHOCTH
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mops (TIIM) ¢ paspemenuem mo mpoctpanctBy 0,125 rpamyca pe-
ananmu3a ERA-Interim 3a mepuox 1979 — 2014 rr.

3nauenuss TIIM Ha mensde ceBepo-3amamHoil yactH YepHOTro
MOpsS. MUHHMMAJIBHBI JUISl BCEH €ro aKBaTOPHUU U COCTABIAIOT OKOJIO
10 — 13°C, no 3Ta 00yIacTh ¢ caMOi BBICOKOM M3MEHYHBOCTBLIO TEM-
nepaTypbl CO 3HaYCHUSIMU CPEIHEKBAIPATUUHBIX OTKJIOHEHUH 6,8 —
7,8°C. MexroaoBas naMmeHunBocTh TIIM aHanmu3upoBaiach 1o HU3-
KOYaCTOTHOHM COCTaBIISIIOIIEH, KOTOpas MOTy4deHa (puibTpanueil uc-
XOJHBIX JAHHBIX CKOJB3SIINM CPETHUM 10 12 Mecsam.

CornacHo METOAMKE IMOCTPOEHHUS CaMOOPraHU3YIOIIUXCS KapT,
MPOBOJIMINCH PacyeThl U CTPOUIUCH KapThl BecoB TIIM mns kaxnmo-
ro Helipona (y3ma) ceTku. Jms KaXgoro HeWpOHa pacCUUTHIBATACH
TaKKe MOBTOPSAEMOCTh €r0 CaMOOPIaHU3YIOUIeca KapThl, TO €CTh B
pe3yabpTaTe MOJIy4eH BPEMEHHOU Xoj moBTopsieMocTH kapT TIIM B
MIPOLIEHTaX B T€YEHHE BCEr0 BPEMEHHU aHaIN3a.

BetpoBoe BozzaeiicTBHE sBIIsSIETCS BaXKHBIM (DaKTOPOM IS OmKca-
HUS aHOMAJIWHA TeMIEepaTypbl NOBEPXHOCTH MOPSI, €ro MEXIoAoBast
M3MEHYHBOCThH CBSI3aHAa C BO3JEHCTBHEM TJIOOANBHBIX CTPYKTYp aT-
MOC(EepHOM UPKYJIAIUH. [{JIsi XapaKTEePUCTUKK TaKOT'O BO3JICHCTBHS
B paboTe MCTIONB3YIOTCA JaHHbIE KIIMMaTHIecKuX WHAEKCOB NAO u
EAWR.

Ha ocHoBanuu aHanmu3a MOCIEIOBATEIBHOCTH CaMOOpPTaHHU3YIO-
mxcss kapt TIIM muist cyTOYHBIX JaHHBIX OBLI BBEJACH MECSYHBIN
HWHJEKC NOBTOPSEMOCTH KapThl, U ONPENEICHAa €ro NOBTOPSEMOCTh B
MIPOLIEHTaxX /IS KaXXI0W M3 JBEHAAUATH KapT. MHIeKkc moBTOpseMo-
ctu kapt TIIM comocraBieH ¢ U3MEHYUBOCTBIO KIMMATHUECKUX HH-
nexkcoB EAWR n NAO, 1, COOTBETCTBEHHO, C BIMSIHHEM 3JICMEHTOB
KpyTHOMAcIITabHOM HHPKYJSALIUU Ha MEXTOJOBYI0 H3MEHUYHMBOCTH
IIOBEPXHOCTHOU TeMIiepaTypbl YepHOro Mops.
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CYBUHEPIIMOHHBLIE KOJIEBAHUMS B YEPHOM MOPE
1O PE3YJBTATAM YUCJIEHHOI'O MOAEJIMPOBAHUSA

JIykbanosa A.H.!, Usanos B.A.!, 3anecuniii B.5.2, baraes A.B.!

'®I'BYH MTH, 2. Cesacmononw, Poccust
UBM PAH, 2. Mocksa, Poccust
annieromanenko@gmail.com

KuroueBbie ciaoBa: UYepHoe MOpe, UYHCICHHOE MOJECIHPOBAHUE,
CyOMHEpITMOHHBIE KOJIeOaHUs, TTPUIIUBHI.

B pabote m3ywaroTcs MpOCTpaHCTBEHHO-BPEMEHHBIE CHEKTpPailb-
HBIE XapaKTEPUCTUKU KOJIEOaHUI CKOPOCTeH TEUYEeHHH W YPOBHS,
¢dopmupytommecss MOA BIUSHHEM aTMOC()EPHOro BO3ZEHUCTBHUA U
MIPIJIUBHOTO MOTEHITHAIIA.

Tuapodusnyeckue nosst pacCYUTHIBAIOTCS C TIOMOIIBIO G-MOACIH
uupkysiuun YepHoro u AzoBckoro mopei MuctutyTa Bhruncnu-
tenpHOM Matematuku PAH (MIBM PAH). B kadectBe atMocdepHO-
ro BozneicTBus ucnonb3yorca nanasie CORE, npuimBHOM mOTeH-
L1aJI OMCHIBAETCS MOJyCYTOYHOM JIYHHOHN cOCTaBJIsomel Mo.

Jis u3ydeHus: CHeKTPaJIbHBIX XapaKTEPUCTHK OBbLIM PACCUUTAHBI
@Dyphe-crieKTpsl KoJeOaHni YpOBHS M KHHETHYECKOW JHEPruu Ha
BCEX FOPU3OHTAX C MPUMEHEHHEM OkHa X»MMmuHTa ¢ 50%-HbIM Tie-
PEKPBITHEM U ITOCTPOEHBI AHarpamMMbl XodMiomepa Ui TeUeHUH 1
YPOBHS Ha Ka)KJI0W CTaHIWHU. BBIYKCIeHBI U BU3yaTu3UpPOBAaHbl MaT-
pHULIBI  KOTEPEHTHOCTH MEXAYy KONeOaHUsIMH Ha Mepuojax ¢
HauOounbIei sueprueit (6, 8, 12 u 17 4acos).

B pesynbTare uccnenoBaHuil ObUTH CHIENaHbI CIEOYIOLINE BHIBO-
JTBL:

* y4eT MPHJIMBHOIO TOJIYCYyTOYHOTO IIOTEHIMala B MOJAEIHU
yJIy4IIaeT TOYHOCTb PacdeTa ypOBHS Ha IPUOPEKHBIX CTAHLIUAX;

* IPH y4eTe MPIJIUBHOTO MOJyCYTOYHOTO MOTEHIIMANA B MOJEIH
TCHEPUPYIOTCST CyOMHEpLUHOHHbIE OapOKIMHHBIE KoJeOaHus, oOHa-
pYyXeHHBIE paHee B UepHOM MoOpe MO0 psiaaM in-situ HaONI0JeHNH;

* crja NMPWIMBHOTO MOTEHIMANIa HE TOJIBKO yBEINYHMBAET JHEp-
THIO KoJieOaTeNbHBIX MPOLECCOB B MOPE, HO U MOPOXKAAET JOIOJIHU-
TEJIbHBbIE OCHMJULIIUH TeYCHUH B paiioHe menb(a U KOHTHHEHTAJb-
HOTO CKJIOHA;
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* Pa3BUTHE TMOJYCYTOUHBIX MPIJIMBHBIX KOJEOAHHWHA TOPOXKIAET
0apOKJIMHHBIC OCHWLISAIMKE TSUSHUI BO BCEH TOJIIIE MOPS HAa 4acTo-
Te 12 4yacoB (T.H. OapOKIUHHBIN MPUINB), KOTOPHIE B CBOIO OYepeIb
TIOPOXKIAIOT JIOKAThHBIC CEHIIEBBIC KOJIEOaHUsI, OTIpeiesieMble KOH-
¢urypanueii 6epera u penbedom THa;

* 3HaueHHE TMepHofa COOCTBEHHBIX HMHEPIIMOHHBIX KoJeOaHui
MOYKET OTJINYAThCA OT TEOPETHUECKOTO 3a CUET BJIMSHUSA 3aBUXPEH-
HOCTH (POHOBBIX TCUCHHUI M BO3ACHCTBHUS KPACBBIX BOJIH.

PaGora BeINONIHEHA B paMKax roCcyJAapCTBEHHOTO 3aJaHus 10 Te-
me Ne 0827-2014-0010.

CTPYKTYPA NOJISI BEPTUKAJIBHOM CKOPOCTH B
30HE KOHTUHEHTAJIBHOT'O CKJIOHA YEPHOTI'O
MOPs 11O JAHHBIM MOJAEJINPOBAHUA

Mapkosa H.B.

OI'FYH MI'U, 2. Cesacmononw, Poccus
n.v.markova@mail.ru

Kuarouessle cioBa: UepHoe Mope, IIyOUHHBIE T€UEHHUS, MAaTEPUKO-
BbIH CKJIOH, MOJEIUPOBAHUE, BEPTUKAIBHAS CKOPOCTb.

HccnenyroTest noast BepTUKAIbHOW CKOPOCTH, MOJYYEHHBIE B pe-
3yJBTATe YUCIICHHBIX SKCIEPUMEHTOB 0 PEKOHCTPYKIIMH ITHPKYJI-
o YepHOro Mops Ha OCHOBE TPEXMEPHOU HEINUHENHOW TMIpOJu-
HaMU4ecKol z-koopauHaTHoH monenmu MI'U (Jlembres, KopoTaes,
1992) ¢ kIUMaTHYECKUM M PEaTbHBIM aTMOC(HEepHBIM (HOPCHHTOM.
[IpoBeneHHBIC pacyeThl C MPOCTPAHCTBEHHBIM Pa3peIIeHUEM 5 KM 10
ropusontanu (Jlembimen, Mapkosa u np., 2007, 2010, 2016) u Ha
Oomee menkoit cetke 1,6 km (Hdemsbimes, JIprmoBa, 2016) mokazanmm
Haau4re 0COOCHHOCTEH B TOJIE CKOPOCTH B BHJE OTHOCHUTEILHO Y3-
KX (MOpsIIKa HECKOIBKUX KIJIOMETPOB B MOTIEPEYHUKE) KBA3UIICPU-
OIMYECKUX TEUYCHUN aHTULUKIOHUYECKOW HANpaBIIEHHOCTH, pac-
MIPOCTPAHSIONMINXCS BIOJIb MaTePHKOBOTO CKJIIOHA YepHOTro MOps B
CJI0€ TI0J OCHOBHBIM IMUKHOKIWHOM. II0 JaHHBIM KIMMAaTHYECKOTO
pacdera, Takue TeUeHHs BO3HUKAIOT Ha TiyOnHax Hike 350 M B ce-
BEpPO-BOCTOYHOM YacTH OacceiiHa B TEUEHHE BCErO Toaa, OTHAKO
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HaI/I60.Hee 4acCTbl B JICTHEC BpPEMs, BPpEMA HX KHU3HHU COCTABJIACT I10-
pAIKa HECKOJIBKUX CYTOK. B pe3ysibraTax pacueToB Ha MEJIKON CETKe
AHTHUIUKIOHMYECKUE TEYCHHS BJIOJb CBajla TIYOWH TaKXe MPHCYT-
CTBYIOT, OJJHAKO HE BO BCEM CYOIUKHOKIIMHE, a JIOKAJIM30BaHHBIC Ha
ropuzonTtax okoyio 1000 m.

[TockonbKy CyIIeCTBYET psiJi HATYPHBIX W3MEPEHUN Ha OOJBIINX
IyOWHAX, Takke 3apUKCHPOBABIINX IMPOSBICHHE TaKUX TEUEHH,
Harpumep, ¢ IOMOIbIO KOMIIUICKCA «AKBajory nmpu I‘JIY6I/IH6 30HAH-
poBanus 6onee 1000 m B paitone ['enenmxuka (OctpoBckuii, 3ame-
UH ¥ 11p., 2013), 1 MOATBEPKIAIOMIHNX Pe3yIbTaThl MOACITUPOBAHMUS,
BO3HHKAET BOMPOC O BO3MOXKHOM MEXaHHM3ME IeHepalluu MOA00HbBIX
rmyOMHHBIX ocoOeHHOCcTeH. B ngaHHOW pabore wuccienoBaHue
HAIpPaBJIeHO Ha aHAIIU3 MOl BEPTUKAIBLHOW CKOPOCTH KaK OJHOM U3
JOCTATOYHO YYBCTBUTENBHBIX XapaKTEPUCTUK OTKJIMKA MODPS HA H3-
MCHCEHUA BO BHCIIHUX IMOJIAX C aKHEHTOM Ha MU3YUCHHUEC €T0 CTPYKTY-
pHI B paiioHaX NpOSBIICHUS ITyOUMHHBIX TeueHuid. Ocoboe BHUMaHue
yAeTseTcs 30He CeBepO-BOCTOYHOTO CBalla TIyOWH, TAE y3KHE TIIy-
6I/IHHLIC TCUCHU S 6LI.HI/I HU3MCPCHEBI U, IO JaHHBIM BCEX IMPOBCACHHBIX
YUCIICHHBIX SKCIIEPUMEHTOB, BO3HUKAIOT HanboJiee 4acTo.

HccnenoBanue BbINONHEHO IO TeMe roc3aganus Ne0827-2014-
0011 «HccrnemoBanusi 3aKOHOMEPHOCTEH W3MEHEHHU COCTOSHUS
MOPCKOM Cpellbl Ha OCHOBE OIEPATHUBHBIX HAONIOACHUA M JAHHBIX
CUCTEMBI JIMarHo3a, MPOTHO3a W peaHaIn3a COCTOSHHUS MOPCKHX
akBaTopui» (mmdpp «OnepaTuBHAS OKeaHOTPADHD»).

208



OINNPEAEJIEHUE ITPUBPEXHBIX 30H YEPHOI'O MOPH],
XAPAKTEPU3YEMBIX HAUBOJIEE D®PEKTUBHOM
TEHEPAIIMEN JJIMHHBIX BOJIH BETPOBBIMHU
BO3MYIIEHUAMUA

MukiaameBckas H.A.

OI'BYH MT'U, 2. Cesacmononw, Poccus
nmikl _107@mail.ru

KuloueBble ciaoBa: 6apoTpornHble KOJEOaHHS, ABIKYIIUICS aTMO-
chepHblii Ppont, UepHoe mope, Deonocuiickuii 3anuB, banaknas-
ckas Oyxrta, CeBacTomonbsckas Oyxra.

B pamkax nuHEMHOW TeOopuUM IJIMHHBIX BOJH M3Yy4yaeTcsl MpoLece
reHepanuu OapOTPONHBIX KOJIEOaHUH KUAKOCTH B TOTYOTpPaHUUYCH-
HOM BpallaroIneMcsi bacceliHe Npy JBUKCHUU HAJ HUM 0apU4ecKoro
(ponTa. ®pOHT MWKPUHON W NBIKETCS B 30HAILHOM HAIIPABICHUH C
MOCTOSIHHOU cKopocThio U > 0. B Moaenu yuyuThIBarOTCSl KBaApaTUy-
HOE MPUIOHHOE TPEHUE M KacaTelIbHBIE HANPSHKEHUS BETPA, CBS3aH-
HbIe ¢ aHOManusMu aTMoc(epHoro aaeneHus. KacarenpHble Hampsi-
KEHHsT BeTpa 3amaroTcs (opMyllaMu, MPEICTABISIONIUMEI COOOM
000O0IIeHHBIN BapuaHT U3BECTHHIX Qopmya Akepbioma. B Hux yun-
THIBACTCS PABHOMEPHOE MepeMeIleHue 0apuieCcKOro MmoJisi B 30Halb-
HOM HalpaBJCHUH. 3a/1aua penaiach YUCICHHO C IPUMEHEHUEM SIB-
HO-HEABHON KOHEUYHO-Pa3HOCTHOW OJTHOIIArOBOM MO BPEMEHU CXEMBbI
Ha pa3HECEHHBIX MPSMOYTOJIBHBIX CeTKaX. B kadecTBe MOJEIBHBIX
OacceliHoB ObuTH BRIOpaHBI Deopocuiickuii 3amuB, banaknaBckas u
CeBacrormonbckas OyXTHl.

AHanmM3 YUCIIEHHBIX JKCIIEPUMEHTOB ITOKAa3all, 9TO BO BCEX pac-
CMaTpUBAEMBbIX OacceiHax yBeIMUYEHHE IMIMPUHBI (POHTA U CKOPO-
CTH €ro MepeMEelEHUs] NPUBOJUT K CYIIECTBEHHOMY YMEHBIIECHUIO
aMIDTATY [T KOJieOaHui ypOBHS.

B CeBacTononbckoil 0yxTte MakcuMallbHbIE OTKJIOHEHHUS! cBOOOI-
HOW MOBEPXHOCTH OT HEBO3MYIIIEHHOTO COCTOSIHUS HAOIIOJAI0TCS Ha
JIeBO# KUAKON rpanmie OacceitHa. C pocTOM IMUPHHBI (POHTA B
3 pa3a aMIUIMTYyABl KoJeOaHWH YpOBHS YMEHBLIAIOTCS B 2 pasa.
CMelieHns ypoBHsI B TIPaBOil TpeTu OacceilHa He MpeTepreBaroT Cy-
IIECTBEHHBIX M3MEHEHHI ¢ pOCTOM MIUPHUHEI PpoHTa. PocT ckopocTh
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IBIOKEeHNs (ppoHTa B 3 pasa BiedeT 3a cOO0H yMEHBIICHHE aMIUINTY-
Ibl KoneOaHuii ypoBHs B 3 paza. Hanbonee HHTEHCHBHBIE KOJIeOaHUS
YPOBHS HaOMIIOJAIOTCS IPU CKOPOCTSX ABMXKeHUs GponTa 1 — 4 m/c.
C poctom ckopoctu ppoHTa 10 9 M/C CMEIIEHUS YPOBHS B IIPABOM
yacTu OacceiiHa MPaKTHIECKH HCUe3aloT.

B y3koii m wm3BmimcToil banakiaBckoil OyxTe MakcHMaJbHBIE
CMEIIEHUs] YPOBHS HAOIIOMAI0TCS Y JIEBOTO Oepera B KyTOBOIl 00ma-
CTU CEBEPHOM MEJIKOBOJHOM ee 4JacTu. PocT CKOpOCTH NIBHKEHHUA
¢poHTa B 3 paza NMPUBOAMT K YMEHBIICHHIO aMIUTUTYJ KoJjeOaHH
CBOOOHOM MTOBEPXHOCTH B 5 pas. Ilpu yBenwmueHnH MMpUHBEI (poH-
Ta B 3 pa3a KosebaHHus ypoBHS B OyXTe NMPaKTHUECKH MCUe3atoT (He
MpEeBBIIAIOT 1 cM).

B ®eonocuiickoM 3ainMBe MaKCHMalbHBIE CMEIIECHHS YPOBHS
HaOJIONAIOTCS B €r0 3alaJHOM YacTd. YBEIMYEHUE CKOPOCTH Iepe-
MelieHus atMocepHoro GpoHTa B 3 pa3a NPUBOIUT K YMEHBIIICHUIO
aMIUTUTY 1 KoJeOaHuii cBOOOHON MOBEpXHOCTH Oojiee 4yeM B 3 pasa
Ha Bcell akBaTtopuu Oaccerina. C pocToM MIMPUHEI GpOHTA B 4 pasa
CMeITeHIe CBOOOTHOM MOBEPXHOCTH B 3amagHoi yactu DeoocwHii-
CKOTO 3aJluBa yMeHbInaeTcs B 1,4 pasza, Toraa kKak B BOCTOYHOHN Ya-
cTH OacceiiHa OTKIOHEHUE YPOBHSI OT HEBO3MYILIEHHOIO COCTOSHUS,
HaIpoTHB, BO3pacTaeT B 2 pasa.

Takum 06pa3oM, BO BcexX HccleqyeMbIX OacceiiHax 6apoTpoIHbIe
KosiebaHusi ypoBHSI Hambojee 3((GEeKTHBHO T€HEPUPYIOTCSA y3KUMH
aTMOoc(epHBIMH (PPOHTAMHU C OTHOCHTEJIBHO HEBBICOKOH CKOPOCTBIO
nx neperoca (2 — 5 m/c). CMenieHust ypoBHS CYILIECTBEHHO 3aBHUCST
HE TOJBKO OT INMPUHBI U CKOPOCTH IMeEpeMeleHHus OapuiecKoro
¢poHTa, HO U — B OOJBILEH CTENIEHH — OT TEOMETPUIECKUX XapaKTe-
PHUCTHK HCclieayeMoro 0acceiiHa (ero AJMHBI, IUPUHBI U TIyOHHEI,
H3PE3aHHOCTH OEperoBOM YepThl, MPOTSIKEHHOCTH OTPBITOW TpaHU-
usl). [Ipy oguHakoBBIX mapamerpax atMocdepHoro ¢ponra B deo-
JIOCHIICKOM 3aJTUBE, UMEIOIIEM CaMble OOJBINHME pa3Mephl U Haubo-
Jee MPOTSDKEHHYIO OTKPBITYIO TpaHHIly, aMIUIATYABl KOJieOaHWi
YPOBHs Ha mopsiok Oonbiue, yem B banakmaBckoit u CeBacTonoib-
CKOI1 OyxTax.
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POJIb CE3OHHOI N3MEHYUBOCTH 3ABUXPEHHOCTH
BETPA B ®OPMHNPOBAHNUA «OYKOB KHUITIOBHUYA»

Hasaymun A.A., Hlamupo H.b., Muxaiisosa J.H.

OI'BYH MT'U, 2. Cesacmonons, Poccus
pavlushin@mhi-ras.ru

KiroueBnle cioBa: ‘-IepHoe MOp€C, 4YUCIICHHasA MOJCJIb, BECTPOBAsAd
LHUPKYJIAUA, «OYKHU Kuaunosuuay.

OO6cyxmaroTcsi pe3yJbTaThl YUCICHHBIX JKCIEPUMEHTOB IO MO-
JIETUPOBAHUIO BETPOBOW IUPKYIsiUMA B UepHOM MOpe B pamkax
JBYXCIIOMHOW BUXpepa3pellarolled MOJEI, OCHOBAHHOM Ha CUCTe-
M€ IPUMUTHBHBIX YPaBHEHUH B MPUOIIKEHUN «TBEPION KPBILITKI).

B monmenum yuuThiBaeTcs peanbHBIA penbed mHa U f-3dpdexr. B
KayecTBe BO30YXAAIOLIEH CHIIBI UCHONB3YIOTCS MOJENIbHBIE IO
TAHT€HIMAJIBHOTO HAIPSDKEHUS BETpa, HWMUTHPYIOIIHE CE30HHBIC
W3MEHEHUS BeTpa HajJ YepHbIM MOpPEM BO BPEMEHH C IOCTOSHHOHU U
MIEPEeMEHHON 0 MPOCTPAHCTBY 3aBUXPEHHOCTHIO. CTOK DHEPTUU B
MOJEIHN NMPOUCXOIUT 3a CUET NMPUAOHHOIO TPEHUs, TPEHHs Ha IIO-
BEPXHOCTH pa3/ieia CI0eB M TOPU3OHTAIBHON TypOYyJIEHTHOH BSI3KO-
CTH, 33J]JaBa€MON OMTapMOHHYECKUM OIIEPATOPOM.

[MapameTpsl Moaenu ObUTM BBHIOPaHBI UCXOJS M3 KaYeCTBEHHOTO
COOTBETCTBHA ycaoBUAM YUepHoro mops. PacdeTsl mpoBoawiInCh Ha
JUTATENBHBIN CPOK, 10 BBIXOJA PEIICHHS Ha CTATHCTUYECKH PaBHO-
BECHBII PEKUM.

B pamkax maHHOW MOAENH HCCIENOBAIUCh MEXaHU3MBI (OPMHU-
POBaHHA LUPKYISIUN U POJH Pa3IUYHBIX (PaKTOPOB, BIUSIOMIMX Ha
3TOT mpouecc. B gacTHOCTH OBITH BBIAETICHBI M PACCMOTPEHBI TaKHe
(bakTOpHI KaK 3aBHXPEHHOCTh BeTpa, CTpaTu(uKanus (IByXCIoWHas
KUIKOCTE), -3¢ dekT, penbed aaa, popma OacceitHa, TpeHUE Ha THE
Y Ha MIOBEPXHOCTH pa3Jielia CIIOeB.

AHanu3 pe3yabTaToB MPOBENECHHBIX YHCIEHHBIX JKCIEPHMEHTOB
MOKa3aJl, YTO BCE MEPEUUCICHHBIE (PaKTOPBI HIPAIOT BAKHYIO POJIb H
JOJDKHBI OBITH TIPABUIIBHO YUTEHBI B MOJIEITH.

B Monenu ynaercst BOCIpPOM3BECTH H3BECTHBIE UEPTHI KPYIHO-
MacHITa0OHOH LUPKYJISIUK, €€ CE30HHYI0 U3MEHYHBOCTh, BUXPEBYIO
CTPYKTYpPY, pacrpocTpaHeHHe IUHHBIX BoimH (PoccOu, 3axBaueH-
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HBIX MaTE€PHKOBBIM CKJIOHOM). B wacTHOCTH, XOpOIIO BOCIPOM3BO-
JIATCSl KPYroBO€ MeaHjapHpyloliee TedeHne — aHanor OCHOBHOIO
YepHomopckoro Teuenus (OUYT), kBa3ucTalmOHAPHBIE aHTHIMKIIO-
nnueckne Buxpu (CeBacTomonbCkuil U baTyMcKuii aHTHIIMKIIOHBI),
HEeCTal[MOHAPHBIE ME30MAaCIITAOHbBIC BUXPH.

OpHaxo, MEepUOIUYECKOE pa3leleHne IUPKYJSIIHA Ha J1Ba OT-
JENbHBIX KPYMTHOMACIITAOHBIX MHUKIOHHYECKHX KpPYrOBOPOTA, W3-
BECTHBIX KaK «04ukr KHHIMOBHYa», IPOMUCXOAUT TOJIBKO MPH MUCTIOIh-
30BaHUHU B MOJENH HECTAI[OHAPHOTO I0JI BeTpa, IpU KOTOPOM 3a-
JaeTcs Ce30HHOE M3MEHEHNE BETMYMHBI M 3HAKa €T0 3aBUXPEHHOCTH.

HABJIIOJIEHUE BUXPEH BBJIN3U APXUIIEJIAT A
INIMUOBEPT'EH ITIO JAHHBIM CITY THUKOBBbIX
PAAUOJIOKATOPOB

Ierpenxo JI.A.!, Koznos HU.E.!2

Y\@IrBYVH MTH, 2. Cesacmononw, Poccust
2PITMY, 2. Cankm-ITemep6ype, Poccus
larcpetr@gmail.com

KiioueBble cJIoBa: CIyTHUKOBBIE paJHOIOKAMOHHBIE H300paxe-
HUs, TIOBEPXHOCTh MOps, BUXPEBBIE CTPYKTYphl, apxunenar Hlnun-
OepreH.

[puBoasTcs pe3ynbraThl HAOMIOJCHUI Me30- B cyOMe3oMaciITad-
HBIX BUXPEBBIX CTPYKTYp B paiioHe apxunenara Lllnuudepren Ha oc-
HOBe 00pabOTKM MaccHBa CIIyTHUKOBBIX PaAHOJIOKAIMOHHBIX H300-
pakenmii B mrone-asrycre 2007 roga. bonpmmHCTBO BUXpei 3aperu-
CTPHPOBAHO B HIOJIE, B MIEPHOJ Hanboyiee HTEHCUBHOTO TasiHUS BbI-
HOCHMBIX B 3TOT pailoH apKTUYECKHX IJIABYYHX JIbAOB, & TAKXKE CHEra
1 Jbpaa Ha Oepery, oOyCIaBIUBAIOIIMX PaclpPeCHEHHE MPUOPEKHBIX
BOA. B32HdMOILCI>iCTBI/I€ BO3HUKAIOIHUX IINIOTHOCTHBIX TI'PAJUCHTOB C
o0IIel cHcTeMOW TeyeHM BOMM3M apxuiienara Ha (OHe CyIIeCTBEH-
HOH BETPOBOM HM3MEHUYMBOCTU CO3Ja€T HEOOXOIMMBIE YCIOBHS AJLI
BO3HUKHOBEHUSI MHOIOUYMCIICHHBIX BUXPEBBIX CTPYKTYp. B ceBepHOI 1
3amagHol 4acTsAX paccMaTpUBaeMOro paiioHa BBIAEICHO 3HAYUTEIIHHO
0oJIBIIIee KOTMYECTBO BUXPEH, YeM B I0)KHOW M BOCTOYHOU. Brinenen-
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HBIE BHXpeBbIE 00pa3oBaHMS HUMenH pa3Mepsl oT 1 kM 10 50 kM B
nuametpe. [Ipu 3ToM OoJjiee HHTEHCUBHBIE BUXPU MMEIH YETKYIO pa-
IUanbHyIo GopMy, a MEHee MHTEHCUBHBIE OBbUTH TOABEPKEHB! aedop-
MAIlMH ¥ BBITSIHYTHI BJIOJIb JIMHWH TOKA.

Jannas pa0boTa BBIIIOJTHEHA MTPH (UHAHCOBOW MOAJEPIKKE TPaHTa
POOU Nel6-35-60072 mon_a 1K, a Takke B paMKax rOCyAapCTBEH-
Horo 3anaHus no teme Ne0827-2014-0011.

CPABHEHUE TAPAMETPU3ALIMI BEPTUKAJIBHOI'O
TYPBYJIEHTHOI'O IEPEMEIINBAHUA ITPU
MOJAEJINPOBAHMHU NUPKYJIALINN YEPHOI'O MOPA

y3una O.C., Mu3iok A.U.

OI'BYH MT'U, 2. Cesacmonons, Poccus
puzina.oksana.ocean@yandex.ru

KuarwueBbie cioBa: UEpHoe Mope, UYHUCICHHOE MOJECIMPOBAHUE,
NEMO, BepTukanpHOe TypOyJIEeHTHOE ITepeMenTnBaHue.

B manHo#t paGote uccnenyercs BIMSHUE Pa3IMYHBIX IapaMeTpu-
3aruii TypOyJIEHTHOCTH Ha TEMIIepaTypy B BepxHeM cioe UepHoro
MOps IIPU YHCIEHHOM MOJEINpOBaHUU. [ 3TO cpaBHMBAIOTCA pe-
3yJbTAaThl YUCIEHHBIX JKCIEpHMEHTOB 3a nepuox 2005 — 2006 rr.
Hcnonp3oBanucs Moxenu Menopa — Smanet (M — S) u k — &. Tak xe
BapbUPOBAIMCH TaKHe MapaMeTphl, KaKk 3HaUeHUe, OTpaHUYUBaloIIee
MacmTab TypOyneHTHOCTH (ipesen [anbnepuna), 1 «pOHOBBIE» KO-
3¢ HUIMEHTHl BEpTUKAIBHON TypOyneHTHOW Muddy3ul U BI3KOCTH.
Pacuérhel mpoBOAMINCH C MCIOJIB30BAHUEM MOJAEIBHOIO KOMIUIEKCA
NEMO. [Ias1 3KCIepuMEHTOB NMPHMEHSUIACh pernoHanbHas KOHQU-
rypanust OacceiinoB YépHoro, A3oBckoro 1 MpaMOpHOTO MOpeH ¢
MIPOCTPaHCTBEHHBIM paspemienneM 9.4 kM. [lo BepTukanm 3amarorcs
34 z-TOpU30HTOB C YIYYIIEHHBIM pa3pelIeHHeM B BEPXHEM CJIOE.

HauanbHeie ycnoBust [y pacyeToB ObUTM MOATOTOBIEHBI Ha OC-
HOBE peaHann30B ruapodusndeckux noiuei lleHTpa Mopckux mpo-
rHo3oB MI'U PAH (http://mis.bsmfc.net/) u ciay»Obl MOHUTOpHUHTA
COCTOSTHUS MOPCKOH cpeabl Copernicus
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(http://marine.copernicus.eu/). B kauecTBe atMochepHOro BO3ACH-
CTBHA OBUIM HCIIONIH30BaHBI JaHHbIe peanann3a ERA-Interim.

PesynbraTtel CcpaBHHBAaIOTCA C JaHHBIMH H3MEpEeHHH C OyEB-
npouIeMepoB «Apro», THAPOIOTHYECKUX CHEMOK H 3aSKOPEHHOTO
npoguieMepa « AKBajIory.

ComocraBieHue pe3ynbTaTOB pacueToOB C AAHHBIMU HAOJIOACHUMA
MTO3BOJIWIIO BBISABUTH clieaytomiee. Jlerom B cioe 0 — 30 M Habmoa-
eTcsl HauOoJblllee OTKJIOHEHHE MOJAETHHON TeMIIepaTypbl OT H3Me-
penuii. [1oBbIIEHHBIE 3HAYEHUS CPEIHEKBAAPATHYHOTO OTKIOHEHUS
(CKO) nabromaroTcs B MIEPHOT JIETO — OCeHb. OTMETHM, UTO B pac-
4yé€Tax ¢ MUCHOJb30BaHHEeM Moaenu k — ¢ 3Hadenns CKO Heckombko
MEHBIIIE.

KavecTBeHHO 3BONIOIMSA  XOJNOTHOTO HPOMEKYTOYHOI'O  CIOS
(XTIC) B pacuéTax u 1Mo JaHHBIM M3MEPEHUH CcoBIazaeT. MoXHO BH-
JIeTh TPOLECCHl 3MMHETO BBIXOJIAKMBAHUS, BECEHHUI Tporpes, Gop-
MHpOBaHHE CE30HHOro TepMokinHa. Hanbomnee 61m3koe k Habmomae-
MoMy nonoxenue rpanuy XIIC B pe3yibTaTax 3KCOEPUMEHTOB BOC-
MIPOM3BOUTCS B OCEHHE-3UMHUI mepuo. IIpu 3Tom HEckompKo Giu-
e K JTJaHHBIM HM3MEPEHUI OKa3aJHCh MOJA TeMIepaTyphl, TOJy4YeH-
HBbIE B pacuéTax C UCIOJIb30BAaHUEM NapaMeTPU3aLUY k — &.

[TokazaHo Tax)ke 3HAYNUTENbHOE BIHMSHHE «(HOHOBBIX» KO3(PH-
LUEHTOB BEPTUKAIBHOW TYpOYyJIeHTHOH Muddy3un u BA3KocTh. [Ipu
3aHW)KEHHBIX 3HA4YCHUSAX npenena ['ajpmepuHa 4ucieHHas MOAEIb
BOCIIPOM3BOJIUT 3UMHEE BBIXOJIaKMBAHNE BECbMa HEAE€KBATHO.

Taxum o0pa3oM, YHCIEHHBIE SKCIIEPUMEHTHI TO3BOJIMIIN BBIOPATh
HanOoJiee NPEANOYTHTENbHBIE 3HAYCHHUS MapaMeTpOB UL MOAETIH
TypOyJICHTHOCTH k — €.

HccnenoBanne BeIMONHEHO NTPH noaepkke rpanTa POOU No 16-
05-00264_A.
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OINEHKA BJIMAHUA BBIBOPA MOJEJIA IUPKYJIALIUN
HA PE3YJIBTATHI ®U3NYECKOT'O PEAHAJIA3A ITOJIEA
YEPHOI'O MOPs

Cyxux JL.HA., Topodeen B.JI.

OI'BYH MT'U, 2. Cesacmononw, Poccus
viktor.dorofeev@mhi-ras.ru

KiaroueBble ciaoBa: MOIEIMpPOBAHWE, ACCUMWIANNA MAHHBIX, -
CTaHILIMOHHbIE U3MepeHus, UepHoe Mope.

B mocnennee Bpems UIE MOHUTOPHHTA COCTOSTHHSI MOPCKHX CH-
CTeM aKTMBHO MPHUMEHSIOTCS COBpEMEHHBIE JAOCTIKEHHUS B 001acTu
MaTEeMaTHYECKOT0 MOJEJINPOBAHUS U METOJOB aCCUMMIJISLMU [aH-
HBIX W3MepeHuil. B wacTHOCTH, TSI WM3YyYEHHS JONTOBPEMEHHBIX
MIPOLIECCOB HCIMONB3YETC PETPOCHEKTHBHBIN aHaiau3 (peaHaiaus),
OCHOBaHHBI Ha aCCUMUJILMM JAHHBIX H3MEPEHUN B YHCIEHHOU
mozenu. [y YepHoro Mopst ObIIM BBINOJHEHBI HECKOJIBKO BapHUaH-
TOB peaHanu3a TUAPOPUINIECKHUX IMOJIEH, MCIIONb30BABIINX Pa3HbIE
MOJIENIM LMPKYJSIIMN M Pa3lddHble HAOOPH! JAHHBIX M3MEPEHHUH M
METOABl UX acCUMWIALMU. Tak aBTopamu Oblla ImpoBeneHa paboTa
[0 aHAJIM3Y MU3MEHYMBOCTH TUApoPHU3mUecKrx nojeil YepHoro Mops
3a nepuof ¢ 1993 mo 2015 rr. Ha OCHOBE aCCUMIISALUU CITyTHUKO-
BBIX JaHHBIX TEMIEpPaTypbl MOBEPXHOCTH MOPS U aHOMAaJIUH BO3BBI-
IIeHUH CBOOOIHOM MOBEPXHOCTH B MOJENN MUPKYJsu. CpaBHEHHE
C TUAPOJIOTUYECKUMM JaHHBIMH HM3MEpEHHH MOKa3ano, YTo MOJy-
YEHHBIE MOJIA JOCTATOYHO XOPOILO OMHMCHIBAIOT PEalbHYI0 TepMora-
JMHHYIO CTPYKTYpy Mops. beina Takxke u3ydeHa 4yBCTBUTEIBHOCTD
pE3yNIbTATOB peaHan3a K NCTIOIH30BABIINMCS TOJISIM aTMOC(HEPHOTO
BO3IECTBUS.

B nactosieii pabote uccnemyercst BIUsIHAE BBIOOpa MOIEIH LUP-
KYJALUN Ha TOJyYaeMble PETPOCTIEKTUBHBIE TUAPO(YHUINIECKHE OIS
UepHoro Mopsi. B mocieqnnx myOnuKamusx 1Mo peaHaun3y aBTOPHI B
Ka4ecTBe OCHOBBI HCIIOJIB30BaU pa3paboTaHHyt0 B MOpcKOM Tuapo-
(bu3MyecKOM HMHCTUTYTE MOAENb LMPKymsinuu YepHoro mops. Ilpo-
CTPaHCTBEHHBIH II1ar CeTKH MOJIENN COCTaBIsIeT 4.8 KM, UTO MO3BOJISET
aJIeKBaTHO OITMCHIBATh CHHONTHYECKHE Npolecchl. BepTukanbHas
JUCKPETH3aLUsl PEeau3yeTcsl ¢ MOMOIIBIO 35 pacyeTHBIX TOPU30HTOB,
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CTYMIAIOIMNXCA K MOPCKOH MOBEPXHOCTH. BepTukansHas TypOyseHT-
Hast IMpPy3ust U BAZKOCTh MApaMETPU3YIOTCS ¢ MOMOLIBI0 Ko3ddu-
LUEHTOB, 3aBUCSILINX OT MIyOMHBI XU BPEMEHHU. 3aBUCUMOCThH OT Bpe-
MEHU HOCHT KJIIMMATHYCCKUU XapakTep, T. €. KOPDHUITMESHTH TypOy-
JIEHTHOTO OOMEHA MEHSFOTCS] BHYTPHU TOJOBOTO LIUKJIA.

B nanHoif paboTe ans mapaMeTpu3alMM IPOLECCOB OOMEHa B
BEPTUKAIbHOM HAIIPABICHUU K YINOMSHYTOW BBIIIE MOJIENIN LIUPKY-
nanun 1o0aBieHa TypOyJIeHTHas MOJeNb. ITO MOJAETbh KBAa3UPaBHO-
BeCHOM TypOyneHTHo# aneprun QETE, Bxonduias B cCeMEHCTBO MO-
nenet Mennopa-fAmazpl, cocrosimas U3 ABYX YPaBHEHUN ABOJIIOIIUU
TypOyJIeHTHOH SHepruu u Macmrada TypOyneHTHOCTH. Tak ke, Kak
U B TIPEABIIYIIEM CiIydae, B KayecTBE TPAHWYHBIX YCIOBHI Ha CBO-
00HOW MOBEPXHOCTH MOPS ISl YPaBHEHUH MOAETH LUPKYISALUH U
TypOyJIEeHTHOW MOJAeny OBLTM BBHIOPAHBI MApaMeTPhl aTMOCQEPHOTO
BO3CUCTBHSA, MOJYYECHHBIC IO pe3ylibTaraM aTMoc(epHOro peaHa-
m3a ERA-Interim (ECMWF): npunoBepXHOCTHBIH BeTep, MOTOKH
TeIJIa ¥ MIPECHON BOABI, COMHEUHas panuanusi. Kpome toro, accumu-
JIUPOBANIHCH T€ K€ TaHHBIE CITyTHUKOBBIX H3MEPEHHH.

[Monyyennsiii B pabote Habop ruapopu3nUecKux nojeir YepHoro
MOpSI CPaBHUBAJICS C aHAJIOTUYHBIMH MOJISIMH, ITOJTYYEHHBIMH IO pe-
3yJbTaTaM IpeIbIAyIIero peananusa. B nemnom, remneparypa BOJIbI B
MIPUIIOBEPXHOCTHOM CJIO€ MOpS OKa3ajach HECKOJIBKO BBIIIE, YEM B
npenpiayieil pabore, a cojeHocTs — Hke. IlojoxkeHue neTHero
TEPMOKJIMHA OIHUCHIBAeTCSl 00JIee TOUHO, YTO JeNaeT OMMOKY B pac-
YETHOI TeMmIepaType HECKOJIbKO HIDKE 10 CPaBHEHHIO C IIPEIbIay-
OIMM CIy4aeM, YTO HOATBEP>KAAETCS CPaBHEHHEM C HW3MEPEHHBIMU
in-situ npoduisiMu Temrepatypsl U coileHocTd. KapTuHa mupKyss-
uus B BepxHeM cioe UepHoro Mops 6im3Ka K TOH, KOTopast oyd4a-
Jach B peaHaM3e Ha OCHOBE 0oJiee MPOCTON MOJEIH. DTO OOBICHS-
€Tcs TeM, UYTO aCCUMUIMPYIOTCS T€ e JAaHHbIE CITyTHUKOBOW aJIbTH-
METpPHH, YTO BO MHOTOM OIIpEAEIAeT oaydaemble TeueHnss. OqHaKo
WHTEHCUBHOCTD HUPKYJISIMH B TIOCIIEAHEM CIy4ae HECKOJILKO BEIIIE.
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CEKIMA 2 <MOPCKHUE PECYPCBI, UX OXPAHA "
HCITOJIbB3OBAHUE»

CBA3b UIBMEHYUBOCTHU OKEAHUYECKUX U
ATMOC®EPHBIX IOTOKOB TEILIA B PANOHE
BAPEHIIEBA MOPs

Bammaunukos U.JL" % IOpoBa A.J0.""%, Becman A.B.>3,
Boobuies JLIT.>*

'criery, o. Canxm-ITemep6ype, Poccus
OOH] «HAHCEH-L[EHTP», 2. Canxm-ITemep6ype, Poccus
JAAHUMU, 2. Canxm-Ilemepbype, Poccus
“NERSC, 2. bepeen, Hopseaus
igorb1969@mail.ru

Kuarouessble cioBa: bapeHneBo Mope, okeaHHYeCKHe IMOTOKH Tera,
aTMocepHble TIOTOKU TeIla, U3MEHYMBOCTh, Moaens MUT, apxus
ARMOR3D

[HomsapHble 0ONacTH SIBIAIOTCS HanOOJee YYyBCTBUTENHHBIMA H
TUHAMAYIHBIMA KOMITIOHEHTAMH TJI00aTbHON KIMMATHISCKON CHUCTe-
MbI. CXOXKHe TI0 MPOJOKUTEIFHOCTH MEKTOIOBBIE IUKINYHOCTH B
M3MEHEHUH Pa3INYHBIX XapaKTEPUCTHK OKeaHa M atMocdepsl mo3-
BOJISTIOT TPEATIONOKHUTh HAJHMYUE CBA3aHHOCTH OKEAHMYECKHUX U aT-
MoOc(EpHBIX IPOLIECCOB B BBICOKHX IUPOTax. B pabore uccnenyercs
W3MEHYHBOCTh U COTJIACOBAaHHOCTh MHTEHCUBHOCTHU ITOTOKOB TEIIA B
OKeaHe U B aTMocepe B perroHe bapeHiieBa Mopsi Ha XapaKTEPHBIX
BpemeHHbIX MacmTabax 1 — 10 met. IlpoBeneHo uccnenoBanue ce-
30HHOW W MEXT0JI0OBOH U3MEHYHBOCTH OKCAHUYECKHX aJIBEKTHBHBIX
moTokoB Teria (dQ,c) ¥ KOHBEPTeHIINHA aTMOC(EPHBIX aABEKTUBHBIX
moTokoB Teria (dQam) B palione bapeHiieBa mops 3a nepuon 1993 —
2012 rr. ¢ UCHONB30BAHMEM BHUXpEpa3peIIaloNIe MOJEIN OKeaHa
Maccauycerckoro Uactutyta TexHonoruit (MUT) n maHHBIX pea-
Hann3a ERA-Interim. BrImmoitHeHO cpaBHEHME MaHHBIX 110 M3MEHYH-
BOCTH TE€MIIEPaTyphl, CKOPOCTEH TEUEHUI U OKEaHMYECKHUX ITOTOKOB
Teria no pesynbraraM moaenu MUT u mo gannsiM MaccuBa AR-
MOR3D.
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ARMOR3D — 3710 cpaBHUTENHHO HOBBII TJI0OOATBHBIN MPOIYKT,
OCHOBaHHBIN Ha HAONIOJCHHUSAX 38 OKEAHOM, KOTOPBIH MpENCTaBIsET
co00i KOMOMHAIIMIO MEXKAY CIIyTHUKOBBIMH JAHHBIMH U in-situ u3-
MepeHUsAMHU. Pe3ynpTaToM 00beIMHEHNS CITy THUKOBBIX HAOIIOIEHHIHA
Y BEPTHKAJIbHBIX IOJIEH TEPMOXaJIMHHBIX XapaKTEPUCTUK SIBIIAIOTCA
«CHHTETHUYECKHE» TOJS TEeMIIEPaTyphl, COJIEHOCTH U TeocTpoduye-
CKMX CKOpDOCTEH TEUeHMH Ha CTaHJIapTHBIX Tropu3oHTax oT 0 10
5500 MeTpoB ¢ IPOCTPaHCTBEHHBIM pa3zpemieHueM 1/4° ¢ 1993 roxa.
ARMORS3D sBnsercs yactpio npoekta CMEMS yepe3 xommoHeHT
GLO-OBS.

Jng  BblIeneHus] CKPBITBIX TEPUOJUYHOCTEH HCIIOJIB30BaHBI
BEMBIIET-aHAJIM3 U aHAJIM3 CUHTYJIIPHOTO cnekTpa. B pesynbrarte, B
pianax dQ,c U dQum BBIAETCHBI CE30HHAS, 2 — 4-MeTHAL U 5 — §-
JeTHSA TepuoangHocTH. B3anMusiit aHamn3 dQoc 1 dQum B palioHe
BapennieBa Mopst mokasai, 4To ce30HHast U3MEHUUBOCTb dQoc U dQaim
noyTH cHH(]a3Ha, a ©X MEXIoJ10Bas H3MEHYHBOCTb — IPOTUBO(Aa3HA.

HccnenoBanne BBIOIHEHO 32 CUET TpaHTa Poccuiickoro Hay4Ho-
ro ¢onrna (mpoext Ne 17-17-01151).

TEXHOJIOTUA U METO/IbI PACUETOB HEKOTOPBIX
IHAPAMETPOB O3KOCUCTEM JMCTAHIIUOHHBIM
30HAUPOBAHHUEM B KOPOTKOBOJIHOBOM
JAUATIA30OHE PAJITMOBOJIH

Beaos C.10.

MI'Y, 2. Mockea, Poccus
Belov_Sergej@Mail. Ru

KuroueBbie cioBa: OUCTAHLIMOHHOE 30HAUPOBAHUE, pPacCEsIHUE
PaIuoOBOJH MOBEPXHOCTHIO, METOMKA U3Mepenus, KB-nuamnasoH.

B pabote paccmaTpuBaeTcs 3a1a4a AUCTAHIUOHHON TUArHOCTHKH
«IIEPOXOBATONW» 3EMHOM MOBEPXHOCTH U IUIIEKTPUYECKUX ITOAIO-
BEPXHOCTHBIX CTPYKTYpP B KOPOTKOBOJIHOBOM JIMANa30HE PaJHOBOJIH.
IIpenioxkeH HOBBI HEKOIEPEHTHBIM METOJ OLICHKU IIapamMeTpa CHUr-
Hay/mryM. KoHkpeTruszanusi ocyuiecTBieHa Uis HOHOC(EPHOro ciy-
yas. /laHHBIN IMana3oH MO3BOJIAET AMAarHOCTHPOBATh M MOANOBEPX-
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HOCTHBIH CIIOH 3€MJIH, TIOCKOJIBKY MapaMeTp paccesHus hopMupyer-
Csl TAaKXKE€ W HEOJHOPOJHOCTAMHU JTUAIEKTPUUECKON MPOHHUIIAeMOCTH
MIOAMIOBEPXHOCTHBIX CTPYKTYp. JJaHHBIM METOJOM MpH OpraHU3aIUH
MOHHTOPHWHTOBOTO 30HAMPOBAHHS BO3MOKHO BBISBIATH 00JaCTH H3-
MEHEHHsI ITHX Cpell, HalpuMep, JUIs OLIEHKH ceHCMUYECKOl OmacHo-
CTH, OIIACHBIX MPUPOIHBIX SBICHUH, H3MEHEHUS IKOCHCTEM, a TAKKE
HEKOTOPBIX 3KCTPEMAIBHBIX COOBITUII TEXHOTEHHOTO Xapakrepa.
Taroke 3T METOIMKH MOTYT UCTIOIB30BATHCA I Pa3BUTHS CHCTEMBI
MOHHMTOPHHTA, KOHTPOJII U MPOTHO3UPOBAHUS YPE3BbIUANHBIX CHUTY-
alyi IPUPOTHOTO M TEXHOT'€HHOI'O XapakKTepa, a TaKkXkKe A1 OLEHKU
PUCKOB BO3HMKHOBEHUS YPE3BbIUYANHBIX CUTYALUH.

Wnes meTona onpeneneHus 3TOro napaMeTpa 3aKkjIIoyaeTcs B TOM,
YTO, pacrojarasi CAHHXpOHHOH MH(opMalueil 0 BOJIHE, OTPaKEHHOM
0T HOHOC(EPHI U 0 BOJHE, OTPAKEHHON OT 3eMJIM B HOHOC(EPHI (WITH
mpoleAaned HoHocdepy ABaXKIIbI IPH 30HIUPOBAHUHU CO CITyTHHKA),
BO3MOXHO M3BJIEKaTh HHPOPMAIHIO O ApaMETPE PACCESTHHUS.

st momy4yeHns: He0OXOIUMBIX SKCIIEPUMEHTAIBHBIX JaHHBIX HC-
TIOJIB3YETCSI IMITYJIbCHBIH METO/ KOTEPEHTHOTO MpHEMa. DTOT METOJ
[I03BOJIIET PErHMCTPUPOBATh HHU3KOYACTOTHBIE KBaJpaTypHBIE CO-
cTaBJsifoIIMe HoHOc(epHOro curHana. [lo HUIM BO3MOXHO ompene-
neHue orubaromieit U ¢aspl, TO eCTh (HYHKIIMA MOAYJISIIAN CUTHAJIA.
g Toro 4ToOBI MPUMEHUTH anmapaTypy KOT€peHTHOTO NMpHuéMa K
HCCIICIOBAHUIO KPAaTHBIX HMOHOC(HEPHBIX OTpaXCHUH, HE0OXO0ANMO
ObUTIO 00ecHeYUTh BO3MOKHOCTH BBIAEICHUS U OJHOBPEMEHHOM pe-
TUCTpAIMH MapaMeTPOB, OTHOCSIIUXCA K CHTHAJIaM Pa3HON KpaTHO-
CTH. B ycTaHOBKE MCHOIB3yeTCs CXeMa PEerucTpalyy HU3KOYacTOT-
HBIX KBaIpaTYPHBIX KOMIIOHEHT MOHOC(EPHOIro curaana. MonepHu-
3anus obecriednsia perucTpanuo Ha OBM ynoMsaHyThIX mapamMeTpoB
CUTHaJa OJHOBPEMEHHO JJISi CUTHAJIOB pa3iIMYHOW KPaTHOCTH. DTO
JOCTUTHYTO NIPUMEHEHUEM CHENATbHOW MHOTOKAaHAJIBHOM CHCTEMBI
cTpoOMpoBaHus U peructpaunu. B pabore mpencraBieHa CTpyKTyp-
Has cXeMa YCTaHOBKM CO CXEMOM perucTpalud U CTPOOMPOBaHUS.
YcTaHOBKAa NO3BOJSET OCYIIECTBIATH OJHOBPEMEHHYIO pPETHCTpa-
LU0 TTAPaMEeTPOB KPATHBIX HOHOC(HEPHBIX OTPAKEHHUH, IPUIEM Aaxe
¢ ucrnoasr3oBanneM DBM c He 0ueHb BBICOKUM OBICTPOAEUCTBHEM 32
CUYET NPUMEHEHMsI OPUTHMHAJIBHBIX aJITOPUTMOB ONTHMH3ALMU: Ta-
teHT Ne RU.2016612172 ot 19.02.2016 1.
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B pab6ote nmpuBeneHsl rpadMKy MOBEAECHHUS aHATUTHIECKUX (OTHO-
CUTEJIBHBIX) TOTPENIHOCTEN ISl pacCMaTpUBAEMBIX METOJIUK B JHa-
Ma30He SKCIEPUMEHTAIBHO HaOJI0IaeMbIX 3HAYEHUH UCCIIEAYEMOTO
napaMmerpa.

3akawuenne. B pabote mpencrarieHa pa3paOoOTaHHAs U CKOH-
CTPYHUpPOBaHHAs aBTOPOM 3KCIEPHUMEHTaJIbHAs anmapaTypa Ha3eMHO-
T0 W3MEPHUTEITHHOT0 KOMIUIEKCa YCTAHOBKH KOT€PEHTHOTO 30HIUPO-
BaHMsI PAaCcCEHUBAIONICH CIIOCOOHOCTH 3€MHOM MOBEPXHOCTH B KOPOT-
KOBOJTHOBOM JIMAalla30HE PaJHOBONH IS OLICHKH MapaMmeTpa CHUr-
Han/myM. [IpenmoskeH HOBBIH HEKOTEPEHTHBIH METOJ OIEHKH ITapa-
MeTpa CUTHAJI/TITyM. BEITIONTHEH CpaBHUTENBHBINA aHAN3 U TIOKa3aHo,
YTO 1O aHAJUTHYECKOU (OTHOCUTEIBHOM) TOYHOCTH OMPEICICHUS
3TOr0 MapameTpa HOBBIM METOJ Ha MOPSIOK IPEBOCXOAUT IIUPOKO
HCIONb3YyEMBId CTaHAAPTHBIA. AHAJINW3 aHAJTUTHYECKUX IOTPEIIHO-
CTEH OIICHKM STOr0 Iapamerpa IMO3BOJWI PEKOMEHIOBATh HOBBIM
METOJ BMECTO CTaHAAPTHOTO.

OBOCHOBAHHUE U PACYET 3KOJIOTMYECKOM
HNPUEMHOM EMKOCTH PAHOHA PASMEIIIEHUSI
AKBAKYJIBTYPBI IBYCTBOPYATBIX MOJJIIOCKOB

Baceuknna E.®.

OI'BYH MT'U, 2. Cesacmononw, Poccus
vasechkina.elena@gmail.com

KiroueBblie ¢ji0Ba: MOJETh DHEPTETHUESCKOr0 OanaHca, MHIAUBHUIY-
YM-OPUEHTUPOBAHHOE MOJICIUPOBAHUE, IPUEMHASI EMKOCTb.

KynpTuBHpOoBaHUE ABYCTBOPYATHIX UMEET KAaK IOJOKUTEIBHBIE,
TaK U OTpULATENbHbIE MOCIEACTBUS IJIsl OKpYXarouledl cpeasbl, uTo
3aBHCHUT OT O00BEMa BbIpalllMBaHWsA, TUAPOANHAMUYCCKOI'O PEXKHUMa
AKBAaTOPUU, OCOOCHHOCTEH MPHUPOJHON IKOCHCTEMBI. Jlsi perieHus
BOIPOCA O IEIeCO00Pa3HOCTH Pa3MEIICHUs TOTO HITH HHOTO 00BEKTa
MapHKyJIbTYPhl Ha BRIOPAaHHOW aKBaTOPHH, MEHEIKEPY HEOOXO0IUMO
3HaTb €€ NPUCMHYIO €MKOCTh IJId KOHKPETHOI'O COCTaBa KYJIbTHUBU-
PYEMBIX BHJOB JKUBOTHBIX WM pacTeHui. Beimensror ¢uszmueckyro,
NPOIYKLUHOHHYI0, SKOJOTMYECKYI0 U COLUUANbHYH) COCTABIISIIOLINE
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MIPUEMHON €MKOCTH akBaTOpuu. PuU3HUECKas €MKOCTb ONpPENEsieT
MaKCHUMaJbHYIO IJIOMIAb Pa3MelIeHUs] KOHCTPYKIUH (epmbl Ha 3a-
JaHHOHM akBaTtopuu. [IpoayKIMOHHYIO MPHUEMHYIO €MKOCTh OMpeEre-
JISFOT KaK TEOPETUYECKH BO3MOXKHBIA 00BEM KyJIbTHBUPOBAHUS MOJI-
JFOCKOB IPH 3aMbIKAHUY MHUIIEBON LETMOYKH «(PHUTOIIIAHKTOH — MOJI-
JFOCKH — HyTPUEHTHI — (QUTOIIIIAHKTOH.

ITox SKOIOTHYECKON MTPUEMHOM €MKOCTHIO IOHHUMAIOT TOT 00beM
KyJbTHUBHPOBAHHA, NMPHU KOTOPOM MPUPOAHAS IKOCHCTEMA HE TIpe-
TEpIIEBAET CYILIECTBEHHBIX M3MEHEHUW M OCTaeTcsd yCTOMYMBON B
TIOJITOCPOYHOM mepcIeKTHBe Oarofaps CIIoCOOHOCTH MOPCKOM cpe-
IBI K CAaMOOYHIIEeHUI0. [IOHATHO, Y4TO AKOIOTHYECKas IPHEeMHAs eM-
KOCTb BCErjJa MeEHbIIe NPOoAYKUUOHHOU. IIpu oneHke conuanbHOR
MIPUEMHOM €MKOCTH, KaK MPaBHIIO, elle OOJbIIe COKpPAIIAeTCs JOIy-
CTHMBIH 00BEM pa3BepTHIBAHUS MAPHUKYIbTYPHI, TOCKOIBKY MPUHH-
MaloOTCsl BO BHUMaHUE KOHKYPHUPYIOIINE BH/IbI COLUANIBbHO-3HAUNMON
SKOHOMHYECKOH aKTUBHOCTH (PEKpEallMOHHBIE HYXIBI, JIaH]-
madTHRIM aAu3aiiH, PHIOOJIOBCTBO M T.M.). YPOBEHb NMPHEMIEMOCTH
OTPHUIATEIHHBIX COLIMATBHBIX MOCIEICTBUI OT Pa3BUTHS aKBaKYJb-
TYpHl CYIIECTBEHHO pa3fM4aeTcs AJs pa3HbIX CTpaH, COOTBETCTBEH-
HO HET YHHUBEPCAJIBHBIX METOJIOB MPOBEIACHHUS OLEHOK COLMAJIBLHOMI
MpHEeMHOI eMKocTH. Takum 00pa3om, IUIaHUPOBAaHHE pa3MEIICHHS
00BEKTOB MapUKYJIbTYPhI TOJDKHO OCHOBBIBATHCSI HA 9KOJIOTUUECKON
MIPUEMHON €MKOCTH C y4€TOM BO3MOXHBIX KOHKYPHUPYIOLIUX BUIOB
JeSATENbHOCTU B ’TOM paloHeE.

AJIEKBaTHYI0 OLIEHKY 3KOJOTMYECKOM NPUEMHON €MKOCTH IOJIy-
YaloT, aHAJIU3UPYS UMEIOLIUECsS JaHHblE KOHTAKTHBIX M TUCTaHIU-
OHHBIX HAONIOZCHHU 3a MapaMeTpaMy BOJHOM CpPEIbl M PE3yJIbTaThl
MMUTAIMOHHOTO MojenrupoBaHusi. COOTBETCTBYIOUINE MaTeMaTHye-
CKHE MOJIeNH pa3pabaThIBAIOTCSA C YYETOM BCEU JOCTYMHON HH(OP-
Mallid O THAPOAMHAMHUYECKON IUPKYJSLUU, UHTEHCUBHOCTU IIPO-
OYKIIMOHHO-AECTPYKIIMOHHBIX XHMHKO-OHOJIIOTHYECKUX ITPOIIECCOB,
MIEPBUYHON MPOAYKLIHHU, CKOPOCTAX MUHEpaIU3alMi OPraHUYECKOTO
BEILIECTBA B MeNlardaiy, NPUJOHHOM CIIO€ U JAOHHBIX OcaJKaX. DTH
MOJIEH JOJKHBI O0BEIUHATE B ce0e THAPOINHAMIYECKAN U THIPO-
XUMUYECKUN OJIOKH, B3aMMOJCUCTBYIONIHE C CyOMOIENBI0O pocTa
KYJIbTHUBHPYEMBIX MOJIIIOCKOB ITOCPEICTBOM BBIYHCIEHHS MOTOKOB
SHEPruu U BELIeCTBa.
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Brruncienne MakCHUManbHO JOMyCTHUMBIX OOBEMOB BBIpaIlUBa-
HUSI MOJUIFOCKOB OCYIIECTBJISIETCS B XOJ€ MMHUTALUUOHHBIX JKCIIEPH-
MEHTOB MPH Pa3JIMYHBIX BHEIIHUX YCJIOBHUSAX U3 MHTEPBAJIA BO3MOXK-
HBIX 3HAYCHUI.

KommbroTepHast uMuTanus pa3BUTUS PA3IUYHBIX CIIEHAPHEB MO3-
BOJISIET TaKX€ BBISICHUTH PEAKIMIO0 MOJEIBHOM CHCTEMBI Ha BO3/CH-
CTBHE HEOIArONpPHUSATHBIX BHEITHUX YCIOBUH U pOCTa aKBaKYJbTY-
pel. Takum o00Opa3oM, MaTeMaTHUECKOE MOJICIMPOBAHUEC SIBISETCS
Ba)XHBIM MHCTPYMEHTOM ILJIAHUPOBAaHUS M ONEPATUBHOIO YIIpaBiie-
HUS 00BEKTaMH aKBaKYJIbTYPBHI.

ATMOC®EPHBIE OTKJ/IMKHA HA /IBA THUIIA JIA-HUHbS
N UX KIMMATUYECKHE ITOCJIEACTBUA

Mapuykosa O.B., Bockpecenckas E.H., JIyokos A.C.

UIITC, 2. Cesacmonons, Poccus
olesjath@mail.ru

KuaroueBnie ciaoBa: Jla-Hunubs, ximaccubukamms Jla-Huubs, rI10-
OaNbHBIN KIIUMAT, KITUMAaTHYSCKUE OTKIIVKH, TaBJICHUE, TeMIIEpaTypa
Bo3ayxa, Tuxuii okean, ab-Hunbo — FOxxHOE Konebanue

Jla-Hunbs — 3T0 XonmoAHbIi snu3on ¢eHomena Onb-HuHbo —
IOxn0e Komnebanre, KOTOPBIN, KaK MPaBUIIO, COIMPOBOXKIACTCS DKC-
TpeMaJbHBIM TIOHM)KEHHEM IIOBEPXHOCTHOM TeMIepaTyphl BOJBI,
poctom umHzekca HOxnoro Konebanus m ycunenumem IlaccaTHbix
BETPOB B dKBaTOpHAILHOM 30He Tuxoro okeana. XoTs coOwrTus Jla-
Hunps nMeroT oOmenprHATOE OnmucaHne (GU3NIECKOr0 MEXaHH3Ma,
ONHMCAaHHOE BBIIIE, OJHAKO, B HUX CaMUX €CTh U pasnndust. CooTBeT-
CTBEHHO, 3TH pa3indus B camux Jla-Hunbst OyayT BBI3BIBATH pa3HbIC
BO3MYIIEHHUS B aTMOc(epe, Kak B e€ TPOITNIECKON YacTH, TaK U 3a e€
IpeJieNaMu.

BrepBble 0 r1o0anbHBIX MOCAEACTBUIX XOJIOAHOTO SIH30a DJlb-
Hunrso — IOxnoe Kosebanue Ob110 cka3ano emie B 1987 r., riae ObLI0
OMHCAaHO KJaccuueckoe BiusiHue coObiTuil Jla-HuHbs kak Ha SKkBa-
TOPUAJIBHYIO 30HY, TaK U Ha BHETPOIMUYECKUE PETHOHBI. B nanmpHEH-
[IeM COBPEMEHHBIMH YYEHBIMH OBLIO TMOKa3aHO, YTO B 3aBUCHMOCTH
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ot tunm3anwu Jla-Huues OyayT u pa3nuyHble KIMMaTHYECKHE OT-
KJIMK{ B Pa3HBIX PETHOHAX 3E€MIIH.

Henp manHO# paboOTHl — M3YUYHUThH MPOSBICHUS Pa3HBIX ABYX THU-
noB Jla-Hunps (Bocrouno-Tuxookeanckoro (BT) u llenTpanbHo-
Tuxookeanckoro (IIT)) B ximMaTHUeCKUX aHOMaIHUAX CEBEPHOTO U
10’KHOTO nosrymapuii B nepuon ¢ 1900 no 2015 rogsr.

B xadecTBe OCHOBHBIX THIPOMETEOPOIOTHIECKIX XapaKTEPUCTUK
JUTS U3yUYeHHs KIMMAaTUIeCKUX OTKIMKOB Ha coObITHS Jla-HuHbS MBI
B35UIM: TPU3EMHOE JaBJIEHUE, TeMIlepaTypy BO3AyXa M CpelHeMe-
CSTYHBIE 3HAYEHUS TeONOTEeHINaNa Ha M300apHUeCKOr MOBEPXHOCTH
500 M6 u3 peananmnza XX (20th Century Reanalysis V2c¢) cronerus ¢
paspernieHneM ceTku 2 Ha 2.

U3 Bcex MaccuBOB CpeTHEMECIYHBIX TaHHBIX ObUIA HCKIIOYEHA ce-
30HHAsI N3MEHYNBOCTh, KAUECTBO KOTOPOU BUAHO HA CIIEKTpe (BCe IMH-
KU — TIOJYTO/IOBBIE, TOZOBBIE HCUE3ITH MOCHE HaIIeH QUIBTPALIH).

s aHanmu3a OTKIMKOB OBbLT BBIOpaH METO[ aHajIi3a KOMIIO3UTOB
C YYETOM CTaTUCTHUYECKOW 3HAYMMOCTH.

ITonyuenst cnenyromue pe3dynbTathl. [Ipu LT Jla-Hunbs ycumnu-
BaeTcs CHMOMpPCKUN aHTHLUUKIOH B siHBape. CeBepo-ATIaHTHYECKOE
koneOanne (CAK) nMeer monoxxutenpHyI0 a3y B Aekadpe, SHBape,
(deBpane u mapre. B ApkTudeckoM paiioHe HabIIOIAeTCs aHOMAaTb-
HOe MoTeruieHue B 3uMHui nepuof (10 +5°C) B CBSA3U C yCUJICHHEM
LUKJIOHNYECKON AEATEIbHOCTH B 3TOM pPalioHE.

Ilpu BT tune Jla-Hunba ungekc CAK ummeeT oTpunateiabHyio
(azy. AneyTtckwii MUHMMYM B 3WMHHUI Tlepuoj ociabeBaer, mpu
9TOM ceBepo-3ananHas 4acTb CeBepHOW AMEPHKH CONPOBOXKIAETCA
HU3KIMH aHOMAJIMSMHU TeMIepaTypsl Bo3ayxa (1o -4°C) ¢ mexadps
10 MapT.

HT tun HamHOTO Sipye BBIpaKEH B aHOMAJIUAX MPU3EMHOIO JaB-
nenus, Hexenu BT tun Jla-Hunbs. Knaccudeckast Teopust BIUSHUS
coOprtuit Jla-HuHbS Ha SKBaTOpHANBHYIO 30HY THXOro okeaHa u ee
BHETPONHUYECKHUE PAWOHBI AJIS IBYX THUIIOB ITOBTOPHO MOATBEPKICHA.

Pabota Boimonnena B denepasbHOM rocyJapCTBEHHOM HayYHOM
yupexaeHnn «MHCTUTYyTe TPHUPOIHO-TEXHUYECKUX CHCTEMY» MpH
yacTHYHOHN nojuepkke rpanta PODU Ne 16-35-00186.
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CPABHEHUE PEKPEAIIMOHHBIX BO3MOKHOCTEM
IMPUMOPCKHNX PANOHOB BOCTOYHOM YACTH
OUHCKOI'O 3AJIMBA U AAIPUATUKN

I'orodepunze A.I'., I'orodepunze I'.T'.

Juyeti Ne 179, . Canxm-Ilemepbype, Poccus
andrew6gog@gmail.com

KiaroueBble cjioBa: MPUMOPCKUE PaiOHBI, PEKPEAIIMOHHBIE BO3MOXK-
HOCTH, OUHCKUH 3aHB, ApuaTHKa.

C TOYKH 3pEHHsS PEKPEANMOHHBIX BO3MOXKHOCTEH IPUMOpPCKHE
palioHbI TPYIHO MEPEOICHUTh. B 3aBUCUMOCTH OT OeperoBoi CTpyK-
TypBI, B TPUMOPCKOH 30HE €CTh OOJIbINIee WM MEHbBIIEE KOJIHMIECTBO
IUISKEH, KOTOpPBIE SIBISIOTCS OCHOBHOW PEKPEAMOHHON OeperoBoit
eIMHHIEH, 00BEKTOM HccileoBaHus. B qaHHOW paboTe paccMaTpH-
BaIOTCS IUISHKHBIE TEPPUTOPUM BOCTOYHOW 4yacTh DUHCKOTO 3anmBa
Bbantuiickoro Mops ¥ IISHKU TOOEPEKbst AIPHATHIESCKOTO MOPSI.

OcHoBHasI XapakTepHas YepTa IUBDKHBIX PaliOHOB BOCTOYHOW da-
ctu OUHCKOrO 3a1MuBa, Kak ¥ Bceil banTuky B LIEIOM — 3TO MOJIOTHIA
cBay nryomH. Bo MHOTHX MecTax rinyonHa 1 M HaGmrogaeTcst TOIBKO
B 100 M ot ype3a Boasl. Kpome TOrO, GONBIIMHCTBO IUBHDKEH 3TOTO
pEeruoHa SBISIOTCS MECUaHbIMHU.

[nsoku AnpuaTHKY TPUHIUIHAIBHO OTIUYAI0TCS HATHYUEM JI0-
CTaTOYHO PE3KOro CBajia IIyOWH, B OONBIIMHCTBE CIydaeB IIyOWHA
1 M JocTUTaeTCs Ha PacCTOSTHUM HECKOJIBKO METPOB OT Oepera. Xa-
paKkTep IUISKEeH B OCHOBHOM TaJIeUHBIH, U TOJIBKO MECTAMU MOXKHO
HaWTH TeCYaHble IUIDKA. BanyHHBIE TUBDKH (DaKTHYECKH OTCYT-
CTBYIOT.

Knaccudukanus misbkeidl ocymecTBisiiach 10 6 OCHOBHBIM Xa-
paKTEepHUCTUKAM:

1 mo cremeHW 3aIMTHI IUIHKA U Oepera, HEOOXOIUMOCTH Oepe-
TO3aIUTHBIX COOPYKCHHI U X HATUYHS,

2 1o MarepwanaM, ClararlyM IULDK (MIECOK, TPaBHi, TajbKa,
OYJBDKHUK, BATYHBI);

3 O MIMPUHE IUISKEBBIX MOJIOC, TPUTOIHBIX JUISl pEKPEallUu;

4 1O Ka4ecTBY W CTENEHH MPUTOJHOCTA TEPPUTOPUH ILISHKEBBIX
TIOJIOC ¥ aKBATOPHUH TSI KYTIAHUS;
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5 10 CaHWTapHO-3KOJOTHYECKOMY COCTOSHUIO IUISKa W TpHIIe-
rarolei TEppUTOpUY;

6 mo oOycrpoiicTBy, 00OpyIOBaHHIO M AapXUTEKTYPHOMY
0(OPMIICHUIO TIISKA.

Kaxnpiii mapametp onennBaetca no 10-6annsHOl cucteme, U 1Mo
CpeAHEMY 3HAuUCHMIO IIOKa3aTesiell MpoBoAWIach OOIIAs OLEHKa
IUSDKA U paclpeesieHne B OJUH U3 5 KJIACCOB, OT BBICIIETO (Cpen-
Huti 6aymt 9 — 10), mo 4 xnacca (cpeaawnii 6amt MeHnee 3).

Ha ocHoBe npoBeieHHBIX HCCIeI0OBaHUI OBLIM MOTyUeHbl OLIEHKH
PEKPEANMOHHBIX BO3MOYKHOCTEH M KayeCcTBA IUIDKHBIX TEPPUTOPHI
KJIFOUEBBIX IPUMOPCKUX PAOHOB BOCTOYHOM yacTh DUHCKOro 3aju-
Ba M CEBEPHOTO U BOCTOYHOTO PaiOHOB MOOEPEkKbs AAPHATHIECKOTO
MOpA.

BBISIBJIEHUE OCOBEHHOCTEM ITY3bIPBKOBOT'O
HEPEHOCA METAHA OT JOHHbIX UCTOYHUKOB
METOJAMU MATEMATHYECKOI'O MOAEJIMPOBAHUS

3arosenkoBa A.Jl, Apxunkun B.C.

MI'Y, 2. Mockea, Poccus
zagovenkova.nastua@gmail.com

KiioueBble ciioBa: METaH, IEPEHOC, DMUCCUA, MOJCIIMPOBAHUEC, NH-
CTAHIIMOHHOC 30HAUPOBAHUC, PAANOJIOKAIIMOHHBIC I/I306pa)KeHI/I}I.

PaGora mocBsIeHa UCCIIEOBaHUIO OCOOCHHOCTEH CTPYHHOM
SMHUCCUU M€TaHa B MOpsiX Poccuu OT JOHHBIX MCTOYHHKOB MOCPE.-
CTBOM MaT€MaTHYECKOT'O MOJEIIMPOBAaHUS Ha OCHOBE ypaBHEHUS CO-
CTOSIHUS U/I€aIbHBIX I'a30B.

M3yueHO H3MEHEHHE XapaKTEPUCTUK Iy3BIPHKOBOIO IEpeHoca
MeTaHa 10 Mepe yaajeHus oT ucrounuka. [Ipu pacyere ydareHna tep-
MOXaJHMHHas CTpyKTypa Boza UepHoro u Kacnmiickoro mopeii B pas-
HBIE CE30HBI T0/1A, a TAK)KE YUTEHBI (DOHOBBIE KOHIICHTPALIMH METAHA.
Becp nmama3oH BO3MOXKHBIX 3HAYEHWH HAYaJIbHOTO paguyca OBLI
pa3buT Ha pa3MepHble Kiacchl. s KaKAOro pa3MepHOro Kiacca
ObUIM TIPOAHANM3UPOBAHBI NpEAETbHbIC TIyOHWHBI, C KOTOPBHIX BO3-
MO’KEH TY3BIPHKOBBII BEIHOC MeTaHa B aTMochepy. BrisaBneHs! pas-
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JIWIHBIC THUIBI 3BOJIONUN My3bIPHKOB MPU MOJABEME CO 3HAUHTEIh-
HbIX M MaJlbIX HAYaJibHBIX TIIyOuH. [IpoaHaiM3upoBaHO BIUSHUE
THUIPOCTATHYECKOTO JABJICHUS Ha YBEIMUYCHHE TUAMETpa W BIUSHUE
¢ Gy3HOHHOTO OTTOKA HAa YMEHBIIIEHHE TUaMeTpa 10 Mepe yjaase-
HUS OT UCTOYHHKA.

Hns vccnenoBaHusl MPOSIBICHUN CTPYHHBIX Ta30BBIACICHUNA Ha
MOpPCKOH TIOBEPXHOCTH TPOAHATH3UPOBAHBl PaJAHOIOKAIMOHHBIE
n3o6paxkenus Sentinel-1A. [loxazaHa BO3MOXXHOCTH OOHapyXeHHS
MPOSIBJICHUI TMY3BIPHKOBOIO MEPEHOCa ra3a 3a cueT abcopOuu Io-
BEPXHOCTBIO TY3BIPHKOB OOJBINIOTO KONWYECTBA 3arps3HUTENEH B
mporiecce moabpeMa. BreisgieH Habop AEMH(PPOBOYHBIX MPHU3HAKOB
JUIsL OJHO3HA4YHOIO OIpelNeleHus MJaHHOro mpouecca Ha PJI-
M300paKCHHUSAX.

HNCCIEJOBAHUE HCTOYHUKOB ATMOC®EPHOI'O
AJPO30JIA HAJ YEPHBIM MOPEM U OLIEHKA UX
BJINSAHUSA HA 3JOPOBBE YEJIOBEKA

Kanunckas /I.B., IIankoBa A.C.

OI'FYH MI'U, 2. Cesacmononw, Poccus
kalinskaya _d v@mail.ru

KiwoueBbie caoBa:  Atmocdepnsiii  asposonb, AERONET,
HYSPLIT, cratuctuueckuil ananus, a3po30JIbHbIe YACTHUIIBL.

AKTyaNbHOCTh UCCIIE0BaHUI aTMOc(epHOro a’po3oist 00yCIoB-
JICHa TEM, YTO OH SIBJIACTCS OAHHUM U3 BaXKHBIX (DAKTOPOB, BIHSIONINX
Ha KIUMaT. A3p030JiM, Ta30BbIe U 3arpsA3HSIONIME KOMIIOHCHTHI,
MIPUCYTCTBYIOLINE B aTMOc(epe, JHODKHBI YUYUTHIBATHCS KaK B IJIO-
OaJIbHOM, TaK M B pETHOHAILHOM MacITabax.

I/I3BGCTHBIM (I)aKTOM ABIIACTCA HpOHeHTHOG COOTHOILICHHUC CYHH/I nu
okeana Ha 3emie: cyma — 30%, okean — 70%. [lockonbky B HACTOSI-
mee BpeMsl TIOBBIIIEHHOE BHUMaHHE yAesSeTcs MpodiieMe aHTPOIIo-
TEHHOTO a’p0o30Jis, CIEAyeT OTMETUTh HEOOXOJUMOCTh MPOJOIIKE-
HUS Pa3BUTHUS UCCIEIOBAHUI MPUPOIHOTO adp030Jisi, BKJIaJl KOTOPO-
ro B II00anbHOE COepPIKaHUE adPO30JIs COCTABIISIET B CPEIHEM OKO-
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10 70%, mpudeM TJIaBHBIC JOJHM B 3TOM BKJIAJIEe MPUHAIICKAT MOP-
CKOMY COJIEBOMY U MUHEPAJIILHOMY TIBIJIEBOMY a3PO30JISIM.

IIpoayKThl cropaHus W apujHble YaCTHUI[Bl OTHOCATCS K KaTero-
pUH «CyIIay, CIeI0BaTEIbHO, OKUIAEMOE MPOIICHTHOE pacIpeeiie-
HUe JaHHBIX: «cymay — 70%, «Boma» — 30%. [lpu cunpHOM OTKIIO-
HEHUHM OT OXHJIAEMOTO PAaCIpEeeIICHUsT MOXXET MPOU30UTH aucOa-
JIAHC a’PO30JFHOTO COOTHOIICHHUS M HENMPABUIBHBIN YUYET a3p030iIhb-
HOM COCTaBJISIOMIEH TNPH MPOBEACHUH aTMOC(EpPHOW KOPPEKIHH
CIIyTHUKOBBIX JAHHBIX. bblTa TONlydeHa CTaTHCTHKA KOJIHMYECTBA
CIIy4yaeB IepeHoca a’po30Jisd, 00pa30BaBIIETrOCs HAI CyIIed W Haxd
BOJHOW TOBEPXHOCTHIO IIAHETHI. AHAIIN3 BEHITIONHSIICS 1O JaHHBIM
monenert AERONET wu HYSPLIT gns crannuu — Sevastopol
(44.615833°N, 33.517333°E).

Juis cyMMapHO# OIIEHKHM OTKJIOHEHHUS 0’KHJAeMOTO pacrpeiesie-
HUS a’pO30JIbHOTO COOTHOIICHHUS K HUMEIOUIEMYCS PAaCIpPECICHUIO
o nanaeM Moaeneit AERONET u HYSPLIT B nannoit pabote uc-
nojs30Bajicsi kputepuil cornacus Ilupcona. Kpurepuii coriacus
[Tupcona (Xu-KBaapatr) MpoOBEPSIET 3HAYUMOCTh PACXOXKICHUS YMITHU-
puuecKuX (HaOJI0JaeMbIX) U TEOPETUYECKUX (OKUAAEMBIX) YacTOT.
Bri6op xum-xBampara [lumpcoHa B kadecTBe OIGHKH HaOIr0omaeMoit
CTaTUCTUKU OOYCIIOBJICH TEM, YTO JAHHBIC 10 KOJMYECTBY CIydacB
IepeHoca a’po30iis1 yA0OHO aHAIM3UPOBATh KaK YaCTOTHOE pacrpe-
nenenue. JlaHable Mojienelt OyayT SABISATHCS IMIIUPUIESCKUMHU YacToO-
TaMH. AHaJIU3 KPUBBIX paclpeeicHus KpuTepus coriacus [Iupcona
UL IBYX Mozelnei moka3zai, 9to kpuBas HY SPLIT menee ycToiuu-
Ba. UeM BelMYMHA XUM-KBaJpara MEHbIIe, TeM OJIKe NaHHbIE K Ma-
TEMaTHIECKOMY OXKHJAHHIO, CIIEOBATENIbHO, OHU O0Jiee YCTONIHBEI.
B mamnom ciydae nanasie AERONET mokassiBaroT mommycTamMoe
3HaueHue napametpa [lupcona B ommmune or HYSPLIT.

Ilo maHHBIM aHaIW3a CTATUCTHYECKOM OOpaOOTKH MaHHBIX C yde-
ToM Kod(dummenta [Tupcona MOKHO clieiaTh BEIBOM, UTO JJISA PETH-
ona YepHoro mMops 0oJiee KOPPEKTHO UCIIOJIB30BATh JaHHBIC 00paT-
HBIX TPaeKTOPUH TIEPEHOCOB aTMOC(EpPHOrO a’po30iii CEeTH
AERONET, a nanapie HYSPLIT nuimib B cliyyasix aHOMaJbHBIX Iie-
PEHOCOB, HAIPUMED, MBEUICBOTO a3PO30JIs M TOpsIIei OMOMacCHI.

PaznuyHbIe TOKCUKOIOTHYECKUE U PU3UOJOTHUCCKUE BIIMSHUS Ha
OpraHU3M CBHAETEIHCTBYIOT, YTO MEIKHE YAaCTHIIBI a’dpo30jIei Wr-
paroT HauOOJBINYIO POJIb B OOCCIICUCHUH 3I0POBhsI UeJoBeKa. Meil-
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KH€ YaCTULBl MPEUMYIIECTBEHHO COCTOST M3 MPOAYKTOB TpaHC(Op-
Malyy CyJIb(QaTHBIX ¥ HUTPATHBIX YaCTHI, KOTOPhIE [€HEPUPYIOTCS
13 TIEPBUYHBIX BBIOPOCOB CEphI U a30Ta, a TAaKXKe M3 OPraHu4ecKOro
a’p0o30JIs C JIETYYNMHU OpPraHMYecKUMHU coenHeHusMu. Jlnna ¢ xpo-
HUYECKUMH CEplIeYHO-JIETOYHBIMH 3a00JIEBaHUSAMU, TPUIIIOM U acT-
MOW SIBJISIIOTCSL HanOoJiee BOCIPUUMUYUBBIMU K OCTPOMY IOBBIIICH-
HOMY BO3JIEHCTBHIO MEIKOW a’po30JIbHOU (pakiuu. B maHHOi pa-
00Te MPUBOAMTCA MOAPOOHBIA aHAIM3 BO3JAEHCTBHA MENKOH a’po-
30/IbHON ()pakIMU Ha OpraHM3M 4eJOBeKa: Ha JIeTKHe, Cepale,
KpPOBB, COCYJIBI M MO3T.

AHAJIN3 OIITUYECKHUX XAPAKTEPUCTHUK
ATMOC®EPHOI'O A3P030.I5 3A BECEHHUI NIEPUO T
C 2017 I'OJA HAL YEPHBIM MOPEM ITOCPEJICTBOM
®OTOMETPA SPM

Kamunckas JI.B.', Ka6anos JI.M.%, Cakepun C.M.%,
Jlarymkun A.A'., Kyqunos O.B.!

'®I'BYH MTI'U, 2. Cesacmononn, Poccus
HOA CO PAH, 2. Tomck, Poccus
kalinskaya _d v@mail.ru

KiroueBbie cioBa: arMocepHBI a3p030I1b, a3pO30JbHAs ONTHYE-
ckas romuuHa (AOT), mapamerp Aurctpema, AERONET

C 4.12.2015 no nactosimee Bpems (ceHTs10pb 2017 rona) Ha Tep-
putopun Mopckoro ruapodmndeckoro nHCcTUTYTa PAH M OokeaHo-
rpaduaeckoii miaThopmbl, pacoiaokeHHo# Ha TeppuTopuun @PI'BYH
«YepHomopckuit runpodusnueckuii  momuron» (nrrt. Kaunsemn),
MIPOBOJSATCS HAONIOJIEHNS 32 CHEKTPaJbHONH MPO3PavyHOCTHI0 aTMO-
chepsr Hax akBaTopuedl UepHOTO MOpS C TOMOIIBIO (PpOTOMETpA
SPM, 4TO MO3BONSAET ONPEAETUTh OHOBBIE ONTUYECKUE XapaKTEePH-
CTHKH AJISl HCCIIEAYEMOTO NIEpro/ia HaJ BEIOPaHHBIM PETHOHOM.

IlopratuBHBINA conHeuHBIH (oToMerp SPM mpemHazHaueH s
H3MEPEHHH CIIeKTPaJIbHOM MPO3pavHOCTH aTMOC(ephl B IKCIIEANUIIH-
OHHBIX ¥ MOOWJIBHBIX YCIOBHSX. JlaHHbIE M3MEPEHUH, MOyYeHHBIE
nocpenctsoM SPM it AaT ¢ aHOMaJIbHBIMU 3HAYEHHUSIMU OCHOBHBIX
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OTNITHYECKUX XapaKTEPUCTHK aTMocdepbl Ha craHIU Sevastopol
CpaBHHMBAJINCH C JAHHBIMH Y€PHOMOPCKUX CTaHIIUH MEXITyHaPOIHON
cetu AERONET. Ilo cpaBHEHHIO C MOPTaTUBHBIM (OTOMETPOM
Microtops II (http://www.solar.com/sunphoto.htm), umerorum e xe
5 xananoB kak u ¢oromeTpsl Cimel cetn AERONET, SPM umeer
MIPEUMYIIECTBO 10 JHMAla30Hy CIEeKTpa M YUCITY W3MEPHUTEIbHBIX
ka"ayoB (12 ¢puIsTPOB BMECTO ).

Pesynprarer u3MepeHnit B onMH U TOT ke mepuon 3a 2016 u
2017 roapl B SKCHOEAMIMAX Ha OKeaHorpaduueckoi miardopme
«YepHOMOpCKHUH THAPOPU3NIECKUNA MOaUTroH» (mrt. Kanusenun) mo-
Ka3alll OTIW4YMe 3HaueHwil 7% s Oomee, ueM B 3 pasa. Cpennee 3a
2016 ron 3HavyeHWE 3a HKCHEAUIIMOHHBLIM mepuon ¢ 24 mo 31 mas
7%,5=0,28, a 3a TakoW »xe SKCHeAUIMOHHBIN mepuon 2017 roma
1%,5 = 0,078. 3T0 MOXeT ObITh OOYCIOBIEHO MPAKTHUECKH KaXKI0-
THEBHBIMU OCaJKaMU B TIEPUOJ AKCIIEANUIINHN, KOTOPbIe, KaK H3BECT-
HO, BBIMBIBAIOT KaK KPYIHBIE, TAK U MEJKHE a3pO30JIbHbIC YaCTHIIbI

yMEHbIIIast 3HAYCHHE BEIMIUH T, .
EnuHcTBEHHAs 3aKOHOMEPHOCTh, KOTOPas COXPaHWJIACh KaK IS
maaabeIx 2016, Tak m 2017 Toma 3TO MOBEINICHUE 3HAYCHHM TZ 3a

31 masg 2016 roma. B 2016 roxy 3a 3TOT eHb OBLT 3apUKCHPOBAH Tie-
pEHOC TBUICBOTO adPO30JisA, KOTOPHIA OBUT MOATBEPXKICH TaHHBIMU
obpatHbIx Tpaekropuil Monenu HYSPLIT. beutn nmpoananu3upoBaHsl
00paTHBIE TPACKTOPUH MEPEMEIICHHST BO3YIIIHBIX MAacC, ITOIyYSHHBIC
npu oMoty moaenu HYSPLIT 3a 31.05.16 u 31.05.17, B pe3ynbrare
KOTOpOTO cjienaH BhIBOJ, 4To 3a 31.05.2017 moaTBep:KaeHus nepeHo-
ca KPYITHBIX YaCTHII ITBUIEBOTO a3p030JIsi HE OBLIO MOTYyYEeHO.
3axuwdenue: 3a mnepuona wuccieaoBaHud ¢ 23.05.2017 mo
1.06.2017 roma ObUTH TIOTYYEHBI HU3KWE 3HAYCHIS adPO30JHHOM OTI-
TUYECKON TOJNIIMHBI, YTO OOYCIOBIEHO MPAKTHUYECKH KaXKIOIHEB-
HBIMH OCaJKaMH B TEPHUOJ IKCHEIUINH, KOTOPbIe, KaK W3BECTHO,
BBIMBIBAIOT KaK KpPYIHBIC, TaK M MEJKHE a’pPO30JIbHBIC YaCTHUIIBI

yMEHbIIIast 3HAUYCHHE BEIMYUH T, .

PaboTa Obl1a BBIMONHEHA C WCTONB30BAaHHEM JaHHBIX MEXKIyHa-
ponnoit cetu AERONET, nanHbple 4epHOMOPCKHUX CTaHIMM mpeno-
craBuu Giuseppe Zibordi n Sabina Stefan.
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PaGota BrImoNHEHa MpH MoAAEepKKe TeMbl roc3ananus Ne 0827-
2014-0011, koMIIEKCHOM MPOrpaMMBbl (yHAAMEHTAIBHBIX UCCIIEN0-
Banuii CO PAH (mpoekt Ne IX.133-3).

METOIUKA IIOUCKA IISITEH HE®TAHOI'O
3ATPA3HEHMUSA B BOJAX A30BO-YEPHOMOPCKOTI'O
ITIOBEPEXDBSA

Jomakmun IL ., Yenbikenko A.U., YenbikeHko A.A.

OI'FYH MI'U, 2. Cesacmononw, Poccus
annachep87@yandex.ru

KuaroueBbie ciaoBa: A30Bo-UepHOMOpPCKUI pErHoH, THUAPOJIOTO-
onodusnueckuii 3001 «KoHI0p», onepaTnuBHOE 00HApY>KEHHUE MSTCH
He(TSHOTO 3arpSA3HEHUS BOJ B 30HAUPYIONIEM PEXKHIME.

OCHOBHBIMHY 3arpsi3HUTENSIMH UepHOro MOpsi, B YaCTHOCTH aKBa-
TOPH 3aJIMBOB U OYXT, aKTUBHO HCIIOJIB3YEMBIX B XO3SHCTBEHHOM
JesITeNnbHOCTH, sABistoTcesl HedrenpoaykTsl (HIT). JomuHupyromummu
ncTouHnkamu nocryruieHuss HII B Mopckyto cpeny sBISIOTCS ped-
HOM CTOK, COPOCHI CTOYHBIX BOJI MYHHUIIUITATIBHBIX CTAHIINNA OYHCTKH
W TPOMBIIUIEHHBIX 00beKTOB, Auddy3Hble mocTymnenus. Mubie uc-
ToyHMKH (aTMocdepHble BbimaneHus, notepu HII mpu tpancmoprtu-
POBKE M MEperpy3Ke) XapaKTepU3yIOTCAd HEe3HAYUTEIHHBIM BKJIAI0M.
Haxoxnenue HII B pa3ianuHBIX COCTOAHUAX (IIIEHOYHOM, SMYJIBCH-
OHHOM, PacTBOPEHHOM M OCaXIEHHOM) C y4eTOM UX TpaHchopma-
WU U Jerpaflallii ¢ MOMEHTA MOMNaJaHus B BOJHYIO Cpefy, MPH KO-
TOPOM U3MEHSETCS HE TOJIBKO cocTosHue Haxoxaenus HII B BonHoi
cpelie, HO M UX ONTHYECKHE CBOMCTBA, 3aTPYAHAET UX ONpeAcIcHHE.
TpanunoHHble METOIBI, OCHOBaHHBIE Ha O0TOOpe mpol ¢ mociexny-
IOIIMM OIpPEAEIECHUEM KOHLIEHTpaluui, TPYJOEMKH U 3aTPATHBIL.
OmnepatuBHbIe MeTOIBI onpenenenus HII B BogHOU cpeqe 0OCHOBaHBI
Ha ONTHYECKUX (CHEKTPOPOTOMETPHUUECKHX U (DIIOOPECLIEHTHBIX )
MPUHLNIIAX U3MEPEHUS BapHallil CBOMCTB BOJBI IIPH COAEPKaHUU B
ueit HII (rmaBHBIM 00pa3oM pacTBopeHHBIX). Ompenenenue nieHod-
ueix HIT manonadopmMaTuBHO BCenCcTBHE UX BBHICOKMX MHTPALIOH-
HBIX CBOMCTB M 3aBHCUMOCTH OT METEOPOJIOTMYECKHX YCIOBHUI.
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OmnpeneneHue IMyIbCHOHHBIX COCTABIAIOMUX (AMYIBCHH «HE(DTH B
BOJIE» M «BOJA B HETHU») BBHIIOIHACTCS IPU OUEHb OJArONPHATHBIX
YCIIOBUSIX TpaauLMOHHBIM MeTofamu. PactBopennsie HII sBndroTcs
HambOoee WHGPOPMATHBHON COCTABISIONIEH, XapaKTepu3yroUencs
YCTOMYMBBIM HaXO0XJIE€HHEM B MECTaX IMOCTYMJIEHHS U JalbHENIIEero
pacrpocTpaHeHus, OOYCIOBJICHHBIX CYIIECTBYIOIIEH B aKBaTOPUHU
CHUCTEMOM TeueHHUs. B CB3M ¢ BBICOKOH 3aBHCHUMOCTBIO CIEKTPOB
tdmoopecuennmun HIT ot dpaknmoHHOr0 cocTaBa W BpEeMEHU HX
HaXOXKAEHUS B BOZE, aBTOPaMU BBIOpaH CIIEKTPOPOTOMETPHUUECKHUIA
moaxox onenku HII, oGecmeumBaromuii MHTETPATBHOCTH OIICHKH
kouuentparuu HII (MHII) u ¢mroopectieHTHBIN — TIpH OlLIEHKE I10-
muuukinndeckux apomatudeckux HIT (ITAY), kak Hanbonee Tokcud-
HBIX JJI1 BOAHON DKOCHUCTEMBI. BBINOJHEHHBIE CPABHEHUS INaHHBIX
HUHII ¢ npsambiMm K MeTo0M mokazai XOpOIIYH CXOIUMOCTb
(R?=0,78) npu aysctBuTensHocTH 0.01 Mkr/n. K HemocTaTkam Me-
TOA CJIEAYyeT OTHECTH DPETHOHAIBHYIO 3aBHCHMOCTH, HW3MEpEHHE
mumb pactBopeHHod yactu HITA u He yuer agcopOupoBanHbix HII
Ha B3BECH, KOTOPbIC YUUTHIBAIOTCS MPSAMBIM METOAOM (PKCTparupo-
BaHHWEM pACTBOPHUTENEM YETBIPEXXJIOPUCTHIM yriepoaoM). Merox
oueHKH nonunukiandeckux apomarumdeckux HIT (ITAY, polycyclic
aromatic hydrocarbons) crangapTeH U OCHOBaH Ha U3MEpPEHUH (ITFO-
opectieHITN B Y ® 001acTH CIIeKTpa.

MN3mepurensHble kaHanbl uHTerpainbHbeix HII u ITAY BkiItoueHsl
HapsAy ¢ OCHOBHBIMH THIPO-OHO(DU3NIECKUMHE TTapaMeTpaMH CpPEIbI
(CTH, OBB, CDOM-fDOM) B cocraB xomiuiekca KOHJIOP, mmpo-
ko npuMmensieMoro MI'U npu uccnenoBanuu 3arpssHeHus Bog Azo-
Bo-UepHOMOpCKOTO mobepexbst. MeToanka KapTUpOBaHHsl HEPTSHO-
rO 3arpsA3HEHUS ¢ BO3MOXHOCTBIO JIOKAJIW3allUM WCTOYHUKOB U IIy-
teir pactipoctpanenus HII ampoOupoBana Ha akBatopusax CeBacrto-
MoJILCKOH OyXThl U KepueHcKoro mposiMBa W MpearnoiaraeT BbIIOJ-
HEHHE C 0OpTa MaJOMEPHOI'O CyAHA CEPHM 30HIUPOBAHUH MO CETKE
CTaHIIMM, OXBaThIBAIOLIECH MPEANONIOKUTEIbHBIA UM PETUCTPUPYE-
MBIl BU3YaJIbHO y4acTOK 3arps3HEHUs. BO3MOXHOCTh KOMIUIEKCA B
peXUMe in-situ U PeabHOTO BPEMEHU OTCIEKUBATH BEPTUKATIBLHOE U
ropusoHTanbHoe pacnpenenenue HII maet BO3MOKHOCTB JOKamM30-
BaThb MCTOYHUK 3arpsA3HEHUs, KapTupoarh pacnpeaeneHue HII c
3aJJaHHON JMCKPETHOCTHIO, TOTyYast MH(OOPMAIUIO O HAOII0JaeMbIX
Ha TIOBEPXHOCTH MOpS M PAaCHOJIOKEHHBIX B TOJILE BOJ «3acTape-

231



JIbIX», HE UMCIOIINX BU3YaJIbHBIX NPHU3HAKOB Ha ITOBEPXHOCTHU IIAT-
Hax He(i)T}IHOFO 3arpA3HCHUA.

HOJIE KOHHEHTPAIMH OBIIEI'O B3BEIIEHHOI'O
BEIHIECTBA B BOJAX KEPYEHCKOI'O ITPOJIMBA HA
BA3E OIITUYECKHWX HABJIOAEHUAM

Jlomaxun ILJI., Yenbizkenko A.U., YenbikeHko A.A.

OI'BYH MTI'U, 2. Cesacmononw, Poccus
annachep87@yandex.ru

KualoueBble cioBa: KepueHckuil mpomnuB, o0Iee B3BEIIEHHOE Be-
IECTBO, AHTPOMNOTCHHBIE HMCTOYHUKU 3arpA3HCHUSA BO, A30BcKkoe
Mope, UepHoe Mope, PpOHTANILHBIN pa3aed.

Ha ocHoBe ananu3a nanHbix cepuu skcrequnmii (2001 — 2014 rr.)
BBISIBJICHBI UCTOYHHKH U OCHOBHBIEC NMPU3HAKUA CTPYKTYPHI OIS CO-
Jep>kaHus OOIIETo B3BEIICHHOTO BEMIECTBAa B Bojax KepueHckoro
MIPOJIVBA.

ITokazaHo, 9TO OCHOBHBIE aHTPOIOTEHHBIE HCTOYHUKH OOIIETO
B3BEIICHHOTO BEIIECTBA CBSA3aHBI ¢ (PYHKITMOHHPOBAHHUEM PACIIOJIO-
YKEHHBIX Ha Oepery mpojuBa U B A30BCKOM MOpE IOPTOB, TPOMBIII-
JICHHBIX TPENPUATHH, C KOJUIEKTOPAMU CTOYHBIX BOJI, TPY30BBIMH
TepMUHAIAMH, TUIOIMIAJKaMU PEHIOBON TEPEBAIKH T'PY30B, TPYHTO-
BBIMU CBaJIKaMH.

Wcrounuku 3arps3HeHus NehOpMUPYIOT CTPYKTYPY MPHPOTHOTO
TIOJIsI KOHIIEHTPAIMU 00IIero B3BelmeHHOTro BemecTBa. Ha ydacTkax,
MTOABEP>KEHHBIX aHTPOMOTEHHOMY BO3MIEHCTBUIO, B TIOJIE pacCMaTpH-
BaeMOro 3JieMeHTa (POPMHUPYIOTCS JTUH3bI C MaKCHUMaJIbHBIM COMEP-
’KaHHEM OOIIero B3BEIIEHHOro BellecTBa, 4.5 — 36.4 Mr/i, 11 KoTo-
pBIX TaK)Ke CBOMCTBEHHA BBICOKAsS KOHIICHTPAITUS PacCTBOPECHHOTO
OpraHU4ecKoro BemecTBa. MIX XapakTepHBI TOPU30HTAIbHBIA U
BEPTHKAIBHBIH MacIITa0bl OIIEHUBAIOTCS COOTBETCTBEHHO — OT COTECH
METPOB JI0 HECKOJIbKUX KUJIOMETPOB U OKOJIO 1 — 3 M.

B KepueHnckoM mposuBe B MoJie KOHIGHTpAIMu OOIIEro B3Be-
IIEHHOTO BEIIeCTBA OOHApyXeH (POHTANBHBIA pa3iel, KOTOPBIH
COBIIAJ]a€T C OCHOBHBIM TEPMOXAIWHHBIM (PPOHTOM, pa3rpaHUIHBA-
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IOIUM B3aUMOJICHCTBYIOIINE B IPOJHBE a30BOMOPCKHE M YEPHO-
MOpCKHE BOJBI. B 3aBUCMMOCTH OT CTeNeHH 3arpsA3HEHUs BOJ Mpo-
JUBa, KOTOpPOE, MPAKTUYECKH, HE CKa3bIBAECTCS B TEPMOXATUHHOM
royie, PPOHTANBHBIN pa3fen B MoJie COoAepKaHMs OOIIEro B3BEIICH-
HOTO BEIIEeCTBa HE BCErla AOCTaTOYHO BhIpaxkeH, OH U3MeHseT pop-
My, CIBHTaeTCS OTHOCHUTEIILHO TEPMOXAIMHHOTO (POHTA, HHOTIA
MEHSET 3HaK TOPU30HTAIFHOTO TPajMeHTa.

[Iponukarome B MpoONHMB BOABI A30BCKOTO M YepHOTro Mopei
KpOME M3BECTHBIX TEPMOXAIMHHBIX TPU3HAKOB HMEIOT COOCTBEHHYIO
KOHIIEHTPAIIHIO O0IIero B3BEIIEHHOTO BemecTBa. B He3arps3HEHHBIX
A30BOMOPCKHX BOJaxX HamOoJiee 4acTO BCTpedaeMas KOHIIEHTPALUs
3TOro 27eMeHTa paBHa 2.4 mr/im u 0.8 Mr/nm — B He3arpsI3HEHHBIX BO-
JaX YEPHOMOPCKOTO MPOUCXOKIACHHUS.

BrisiBeHO, YTO B3aMMOAEWCTBYIOMIME B IMPOJIMBE BOJBI HMEIOT
KaueCTBCHHO Pa3JIMYHbIC MPU3HAKU BEPTUKAIHHOW CTpaTH(UKAIMH
nonst koHneHTpauuu OBB. Boasl A30BCkOoro Mops, He MOJBEPKEH-
HbIE aHTPOIIOTEHHOMY BO3JEHCTBHIO, OTIMYAIOTCS HEMOHOTOHHBIM
podIeM KOHIIEHTPAIMH OOIIEro B3BEMICHHOTO BemecTa. [loToku
B3BEIIEHHOTO BELIeCTBA U3 A30BCKOIO MOPSI COAEP)KAT HACHIIIEHHBIE
B3BECHIO JIMH3BI, KOTOPBIE YEPEAYIOTCS C IMH3aMHU BOJ C HU3KUM CO-
JepKaHueM OOIIero B3BEIIEHHOTO BemecTBa. HesarpssHeHHbIE BO-
I6l YepHOTro MOpst OAHOPOAHBI M0 BepTuKanu. KoHIeHTpauus B3Be-
CH 3]IeCh — HE3HAYUTEIBHO BO3pacTaroniasi PyHKIHS TITyOHHBI, KOTO-
past ckauko0oOpa3HO yBENTNYUBAETCS B TOHKOM IPUIOHHOM CIIO€.
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INPOCTPAHCTBEHHO-BPEMEHHAS CTPYKTYPA
MOJIEH CTIJTIOYEHHOCTH MOPCKOT'O JIbJIA B
BAPEHIIEBOM MOPE B 3UMHUM NMEPUO/I 11O
CIIYTHUKOBBIM JAHHBIM

Mpuxaiisosa H.B., FOpoBckuii A.B.

OI'BYH MT'U, 2. Cesacmononw, Poccus
Nataly.Mikhailova@mail.ru

KiarwueBble cjoBa: BapeHueBo MOp€, CINUIOYCHHOCTH MOPCKOI'0
JbJa, aHaJIW3 I''TaBHBIX KOMIIOHCHT, aTMOC(i)epHLIG XapPaKTCPUCTHUKHU.

B pabore 1mo JaHHBIM TTACCUBHOTO MHKPOBOJIHOBOTO 30HIMPOBA-
HUS MOPCKOTO JIeZIOBOTO TTOKpoBa Apktuku (National Snow and Ice
Data Center, 1978 — 2016) BBITIOTHEHO pa3IOXKEHHE MOJEH CIUIOYCH-
HOCTH MOPCKOTO JibJia bapeHiieBa MOpsi METOJOM TJIaBHBIX KOMIIO-
HEHT. BBUIO BBIZIETICHO TPW TIIaBHBIX KOMIOHEHTHL [lepBas riaBHas
KOMITOHEHTa OMUChIBaeT 65,4% cymMMapHON IUCHEPCUU CILIOYEHHO-
CTM MOPCKOTO JIbJid M XapaKTepU3yeT MHOTOJIETHUI TpeHA. Bropas
rnaBHast komrnoHeHTa (10,8%) cBsf3aHa ¢ CHHXPOHHBIM W3MEHEHUEM
a/IBeKIINU TeIIa C TEUYEHHMsIMU Ha IOr0-BOCTOKE M ceBepo-3amaje ba-
perueBa Mopsi. Tpetbs rnaBHas komnoHeHTa (7,8%) conpsbkeHa ¢ u3-
MEHUYMBOCTBIO CYMMApHOTO MOTOKA TEIUIA U3 OKeaHa B aTMoc(epy B
o0JIacTH TpaHUIIBI KPOMKH JbJia Ha ceBepe bapeHiieBa Mopsi.

Taxxe paccMaTpUBaIOTCS OCOOEHHOCTH TPOIIECCOB B3aMMOICH-
CTBUS B CHCTEME OKEaH — MOPCKOH jiell — atMocdepa, KOTOpbIE BIIH-
SIFOT Ha MHOTOJISTHIOIO TUHAMHUKY JIeIOBOTO IMOKpoBa bapeHnesa mo-
ps. Hapsimy ¢ Temmeparypoil Bo3ayxa, KOTopas peryinpyeT Iporec-
CBl MECTHOTO JbJ000pa30BaHuUs, BAKHYIO POJIb Urpaer Berep. Ha
ceBepe bapenreBa Mopsi M3MEHYMBOCTH CIUIOYEHHOCTH MOPCKOTO
npna Ha 42% oOycrmoBiieHa M3MEHYNBOCTHIO MEPUAMOHAIBLHOU CO-
CTaBJISIONIEH CKOPOCTH BETpa, a Ha IOTO-BOCTOKE Mopsi — Ha 37%
HW3MEHUYMBOCTBIO 30HAIIBHOM COCTaBISAOLIEN ckopocTH BeTpa. Iloka-
3aHO, 4yTOo mociie 2005 r. Npou30IUIM CYIIECTBEHHbIC U3MEHEHUS B
IUPKYISIIH atMocdeps! Hax bapeHIeBbIM MOpeM.
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N3MEHYUBOCTDB BETPA HAJI A3OBCKUM MOPEM B
2006 — 2015 rr.

IHerpenko JI.A.

OI'BYH MT'U, 2. Cesacmonons, Poccus
larcpetr@gmail.com

KioueBble ciaoBa: A30BCKOE MOpEC, OaHHBIC 6epCFOBLIX MCTECO-
CTaHI_II/II\/'I, IIOBTOPACEMOCTh BETPA, UBMCHYHNBOCTb CKOPOCTH BETpPA.

Jns aHann3a M3MEHYMBOCTH BETpPa B PErvoHE A30BCKOTO MOPS
OBUTH WCIIONB30BAaHBI JAaHHBIE CPOYHBIX HAONMIOJNEHHWH OeperoBhIX
I'MC 3a gecsatunernuit nepuop ¢ 2006 mo 2015 rox B mynkrax Ma-
puynois, ['eanyeck, [Ipumopcko-AxTapck, MpicoBoe. PaccMoTpeHbI
pPEXKMMHBIE XapaKTePUCTUKH BETpa Ha Pa3UYHBIX BPEMEHHBIX Mac-
mradax.

B cpeanem 3a paccmaTrpuBaeMblil IEpHOA B PErHOHE Ipeodnana-
U BEeTpa BOCTOYHOIO HANPABJIEHHUS C IOJIOKUTEIBHBIM TPEHIOM
CPETHEeTrONOBBIX 3HA4YeHWH moBTOpseMocTH. Hambonee pexaxo
HaOJII0ANKCh BETpa I0KHOTO HapaBJICHHS.

N3 necsartunetrHero psiaa Beiaensercs 2006 r. MHONW KapTUHOU
neiictByromx BeTpoB. 2011 r. xapakTepusyeTcs TOHH)KEHHOU II0-
BTOPSIEMOCTBIO BOCTOYHBIX BETPOB Ha ()OHE aKTHBU3AIMH BETPOB
ceBepo-3ananHoro HanpasiaeHus. C 2014 r. BHOBb OTMEUEHO pe3Koe
YBEIWYEHHE KOINYECTBA CIy4aeB C BOCTOYHBIM BETPOM.

3a nmepuoxa 2006 — 2015 rr. cpeaHue 3HaYEHHUS CKOPOCTH BeTpa
coctaBwiu: B ['ennuecke — 3,6 m/c, Mapuymnone — 4,6 m/c; [Ipumop-
cko-Axrtapcke — 2,5 M/c, MpicoBom — 5,3 M/c. Tlpm sTOoM 3aperu-
CTpUPOBaHBI OT/IEBbHBIE TTOPHIBBI BeTpa A0 43 m/c.

PaboTta BbImoNIHEHa B paMKaxX TOCYyAapCTBEHHOTO 3aJaHus 10 Te-
me No 0827-2015-0001 «PyHnaMeHTaIbHbIE HCCAEAOBAHUS MpOLEC-
COB B cHCTEMe OKeaH — aTtMmoc(epa — nuTochepa, OmpemesTIONInX
MIPOCTPAaHCTBEHHO-BPEMEHHYIO M3MEHUUBOCTb MPUPOJTHONW Cpelbl U
KJIMMaTa T700ajbHOTO M PErHOHAIBHOr0 MacTaboBy (mmdp «Kmu-
Mar»).
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CE30HHASA NBMEHYUBOCTD IIOJISA TEMIIEPATYPBI
KPYIIHOMACHITABHBIX ®POHTOB B BAPEHIIEBOM
MOPE I10 JAHHBIM PEAHAJIN3A OI SST

®equpko A.B., Apramonos 10.B., Ckpunanesa E.A.

OI'BYH MT'U, 2. Cesacmononw, Poccus
vaultl 02@gmail.com

KiroueBbie cioBa: bapeHueBo Mopsi, Temmeparypa IOBEPXHOCTH
OKeaHa, Ce30HHAasI M3MEHYMBOCTh, CPEIHEKBAPATUIECKOE OTKIOHE-
HUE, AaMIUIUTYJHO-(Qa30Bble XapaKTEePUCTUKH, TEeMIIEPaTyPHBIH
(pPOHT, TOPU3OHTANIBHBII I'PaJANEHT.

Ha ocnoBe pannbix peananuza NOAA OI SST c 1982 mno
2015 rr., comep)Kamero cCpeaHeMecSYHble 3HAYeHHS TEeMIEpaTyphl
noBepxHocTH okeaHa (TIIO) B y3max ogHOrpagyCHOW CeTKH, Mpo-
aHaJM3UPOBAaHBl PETHOHANIBHBIE OCOOCHHOCTH KIMMAaTHUECKOH ce-
30HHOH M3MeHunBOCTH Toyst TT1O 1 TemmepaTypHbIX GppoHTOB B ba-
penmieBoM Mope. s oneHku cezonHoil m3menunBoctu T1IO pac-
CUUTHIBAINCH €€ BHYTPUTOJOBBIE CPEIHEKBAAPATHUECKHE OTKIIOHE-
Hus (CKO) u ammmatygH0-(ha30BbIe XapaKTEPUCTHKH, ONpeaessiiach
3HAYUMOCTB TOT0BOH (Aros) ¥ TTOTYTOAOBON (Aronron) TApMOHHK. [10-
J0KeHue (QPOHTOB OMPEAEISUIOCh IO MaKCHMyMaM IIOJIHOTO TOpH-
30HTaNbHOrO rpaguenta TIIO Ha ero mpocTpaHCTBEHHBIX pacrpese-
JICHUSIX U 0 3KCTpeMyMaM MepuauoHaidsHbIX (MI'T) u 30HAmBHBIX
(3I'T) rpanneHTOB Ha MEPUIUOHAIBHBIX U 30HAIBHBIX MPOQHIISIX.

ITokazaHo, 4yro mpocTtpaHcTBeHHbIE pacnpenenaeHus CKO u Ao,
Ka4eCTBEHHO OIMHAKOBO OTPaXal0T PErHOHAJIbHBIE OCOOEHHOCTH
WHTEHCUBHOCTH TOJOBOTO CHTHAJIa, YTO MOATBEPKIAECT AOMUHHUPY-
IOUMKA BKJIAA TOXOBOM TapMOHHMKH B OOIIyI0 BHYTPUTOAOBYIO H3-
meHurBOCTh TIIO. Ha Bceit akBaTopun MOpsi BHYTPUTOJIOBbIE BapH-
aruu HamboJsee YeTKO MPOCIICKUBAIOTCS IoxKHee 75°c.im. Bwicokmii
ypoBeHb ce30HHON n3mMeHunBoctu (CKO ~ 2.4 —3.4°C, Aroy ~ 3.4 —
4.6°C) nabmogaercss HaJ OOIIMPHBIM MIENH(OM B FOTO-BOCTOYHOM
gactu bapenneBa mops, makcumymbl CKO (3.6°C) u Aroy (4.8°C)
BBISIBJIEHBI B benom mope. 3HaunMas MoiayrogoBasi IEepHOJUIHOCTD
(Arnomron ~ 0.8°C) oOHapyskeHa B LieHTpaJIbHOH 4acTH Mops. OCHOB-
Hoit MakcumyM TIIO HacTymaer B aBrycTe-ceHTIOpe.
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ITo pacnpeneneHuo MOJHOTO TOPU3OHTANBHOTO Tpaauenta TI1O
ObUTH BBIZICTICHBI OCHOBHBIE (DpOHTaNIbHBIE 30HBI BapeHieBa Mopsi:
Apkrnueckas, [lonsgpuas u [IpuOpexnas ¢ppoHTansHble 30H6I. Mak-
cumyMbl rpaaueHToB TIIO BHyTpH 3TUX 30H COOTBETCTBOBAIH ApK-
tuaeckoMy (AD), [onspuomy (I1D) u [Mpudbpexnomy (IIpd) dpon-
TaM. Y CTaHOBIJIEHO, YTO CTPYKTYypa U MHTCHCUBHOCTH ()POHTOB B Te-
YEHHE TOJa CYIIECTBEHHO U3MEHSETCH.

ApkTudeckuil (poOHT MPOCIIEKUBAETCS B TEIUIOe Bpems rona (c
HIOHS — WIONA TI0 HOSIOpB) U pacmonaraetca Mexay Lnunbeprenom
u 3emuteit @panmna-Mocuda. @porT Hanbdonee pa3BUT B aBTyCTE.

[onsapHsIit GPOHT Ha 3aMmagHON TpaHHIIE MOPS HamOoOJiee pPa3BHUT
B (eBpane, mexay 20° u 25°B.0. — B uiosne. B meHTpansHON vacTu
Mops (30 — 45°B.1.) I1d ycunuBaercst B UI0JIe-aBrycre, B BOCTOYHOM
(50 — 55°B.1.) — B HOsIOpE — Aekabpe.

B nenTpanbHoii yactu Mopst Mexxay 30° u 45° B.1. BbIsIBIIEHa Ou-
MonainbHasd cTpykTypa I1d. OcHoBHas BeTBb [1® npociexuBaercs B
TE€4YEeHHE BCEro rojia, C UIOJIA OHA 3aMETHO CMEIIAETCs Ha 0T U ocia-
OcBaeT («TeKymmit» Ce30HHBIH [uKiI). Clemsl 3TOW BETBU, Kak
OCTaTKH «IPEIIECTBYIONIET0» CE30HHOTO IHKIIA, 0OHAPYKUBAIOTCS
HECKOJILKO I0KHEee OCHOBHOM BETBH B sSHBape-enpaire. K cepepy ot
OCHOBHOM BETBH, HaUMHAA C MIONA, popmupyercs apyras BeTb 11D,
MHTEHCUBHOCTH KOTOPON HECKOJIBKO BBIIIE. DTa BETBb K KOHILYy Tofa
TaKKe CMeIaeTcsl Ha 10T («HOBBIN» Ce30HHBIA LuKm). Takum oOpa-
30M, B IIEHTPAJILHOW 4acTH MOpA B Ha4aJle rofja MOKHO IPOCIIEANTh
OTHOBPEMEHHO BETBU 1D «TEeKyIlIero» U «IpeauieCTBYIOLIEr0» Ce-
30HHOTO IIMKJIA, & BO BTOPYIO — «TEKYIIET0» CE30HHOIO IMKJIA H
BHOBB (DOPMHUPYIOIIETOCS.

[Ipubpexuplii GpoHT HambOoJIee YETKO MPOCIEKUBAETCS Haa 00-
mHpHBIM 1enbdoM Mexny Konbckum nomyoctpoBoM u HoBoit 3em-
aeid. B teyenue roma Bo QpoHTE MPOMCXOAUT CMEHA 3HAKAa MAKCH-
MaJbHBIX MEPHUINOHANBHBIX TPAJNEHTOB B 3aBHCHMOCTH OT IPOTpe-
Ba M BBIXOJIAXKMBaHMsI NpUOpekHbIX BoJ. [Ipd xapakrepusyercs oT-
punarenbHbIMU 3HaUYeHUsIMU MI'T ¢ gexaOps mo maii ¢ MakCcUMalb-
HBIM pa3BUTHEM B (eBpane-anpese, Koraa npuOpexHble BOIbl MaK-
CUMAaJIbHO OXJIAXJEHBI, 1 MAKCUMAJIbHBIMU MONOXKUTENbHBIMU MI'T
B HI0JIe-CEHT0pe, Kora NpuOpeKHbIe BOABI HanboJee MPOTrPeTHI.
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CEKIIHUA 3 «9KOJOT'MYECKHE ITPOBJIEMbBI U
BE3OITACHOCTB IPUPOAOIIOJIb30OBAHU S

METO/IbI ONIPEJAEJIEHASI OCHOBHBIX
XAPAKTEPUCTUK MUHEPAJIBHOM B3BECH,
OCHOBAHHBIE HA OBPABOTKE M30BPAKEHUN
BOJIHOM CPEJIbI

AntoHenkoB JI.A.

OI'FYH MI'U, 2. Cesacmononw, Poccus
dmitry science@mail.ru

KioueBble cj10Ba: TeXHUYECKUE CPEICTBa, MPUOOPHI, KOHIIEHTpa-
LUl B3BECH, pa3MEpHBIH cocTaB, 00paboTka QoTom3zo0paxkeHui,
TPAHCIOPT HAHOCOB.

B Hacrosimee BpeMst MOIydYEHUE CHCTEMATH3UPOBAHHBIX JAHHBIX
0 XapaKTEepPHCTUKax MepeHoca JOHHOTO MaTepHalia U CBI3aHHBIX C
HUM HM3MEHEHHSX OeperoBoi JTUHHMU M penbeda JHA, SBISETCS Bax-
HOM W aKTyallbHOW 3ajaueil. OMHUMHU U3 OCHOBHBIX XapaKTEPUCTHUK
BOJHOH CpeIbl, BO MHOTOM OTPEAEISIONIMMU TTOTOKH HAHOCOB, SIB-
JISIIOTCSL KOHLIEHTPAIUS M pa3MEpHBIM COCTaB B3BEIIEHHOTO B BOJE
BEIIECTBA U X BEPTHKAJIbHBIE pacnpeaenacHus (popuin).

OcCHOBHOI1 3a/1auell py MPOBEICHIH U3MEPEHUH SIBIIAETCS OIpe-
JIeJIeHHe UMEHHO MTHOBEHHBIX 3HAUYE€HUI KOHIIEHTpallMH U pa3Mep-
HOTO COCTaBa B3BECH B PsiJie TOUEK Ha Pa3HbIX TOPU3OHTAX.

Jls peanmuzanuy TaHHOH 3a1a4qu OBLT pa3paboTaH METOM OIpee-
JICHUsI TTapaMeTPOB B3BEIIEHHOTO B MOPCKOW BOJE BEIIECTBA, OCHO-
BaHHBII HA MPOrpaMMHOM 00paboTKe U aHamu3e (HOTOM300paKEHUH
B3BECH, IOJIyYEHHBIX C IOMOLIBIO CIIELHATU3UPOBAHHOTO (OTOPETH-
cTpaTopa.

CymHOCTh pa3pabdOTaHHOTO METO/a 3aKJII0YaeTcs B MOTYYCHUH
«MT'HOBEHHBIX» (DOTOM300pakeHUi (BpeMs SKCIO3MLMH Kajapa Io-
psinka 4 MKC) TOHKOTO CJIOS BOJIbI C YaCTHIIAMHU B3BECH, HETOCPEl-
CTBEHHO IPHUMBIKAIOIIETO K WUIIOMHHATOPY («HEpeaHero IjIaHay),
UCTIONB3YS CO3IaHHbIA QoTopeructpartop. Janee, c momomipio obpa-
OOTKM MOJYYEHHBIX CHMMKOB IIPH IOMOILIY HAaIMCAaHHOTO IIPO-
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TpaMMHOTO O0eCIIeUeHUS, ONPEEIIOTCS KOHIICHTPAUS U pa3Mep-
HBIH COCTaB B3BECH.

Jns ampobanmu MeTojga ObUT CKOHCTPYMPOBAH HCIBITATENLHBIH
CTEH/I, TTO3BOJISIFOIIHI CO37]aTh IT0JIE B3BECH C HEKUM BEPTHKAIHHBIM
pacmpeneneHueM e€ KOHIICHTPAIIUU U TMOJIYYUTh CEPUU DKCIIEPUMEH-
TaJIbHBIX (POTOM300pa’KEHUI CPEbI.

BrimonmHeHHass TpoBepka padOTOCTIOCOOHOCTH METOIUKH ITyTEM
CpaBHEHUS JaHHBIX, TOJYUYCHHBIX C IMMOMOIIBIO pa3pabOTaHHOTO Me-
TO/A, C JAHHBIMU, MMOJTYYECHHBIMU CTAHIAPTHBIMU, aTTECTOBAHHBIMHU
METOJIJaMH CHTOBOTO TIPOCEWBAHMS W B3BEIIMBAHMA TOKa3ana JA0CTa-
TOYHO BHICOKOE COBIAJICHHUE PE3YIhTATOB.

Takum 00pa3oM, pa3paOOTaHHBI METOJ| MO3BOJIAET IOJYYUTh
JAHHBIE O pa3MEPHOM cocTaBe yacTull B quanazoHe 50 — 1000 mxmM, a
TaK)Ke ONpPEAENIUTh KOHIEHTPALUIO B3BECU C MOTPEIIHOCThIO ~ 12%.
JlaHHBIN METOJ MOXKET OBITh TeXHHYECKH Peajr30BaH Jyis MmpuOo-
pPOB, TpeIHAa3HAYEHHBIX IS MPOBEICHUsI M3MEPEHW in situ, mpu
WCTIONb30BaHUH CIEIMATN3UPOBAHHBIX TEXHUYECKUX CPEACTB, T03-
BOJISIONIUX IOJIy4YaTh KOPOTKHWE 3HAYEHHUS BPEMEHHU JKCIIO3UITUH,
HaIpUMep, MCHOJB3YIOIIUX 3JICKTPOHHO-ONTHYCCKHUN MpeoOpa3oBa-
TeNb, ACUCTBYIOMIMNA KaK yCHIIUTENb SPKOCTH (image intensifier) u
OBICTPOIECHCTBYIOIINH SJIEKTPOHHBIHN 3aTBOP.

OIEHKA BJIMAHUSA OIITUYMECKU AKTUBHBIX CJIOEB
HA CIHHEKTPAJIBHBIE XAPAKTEPUCTHUKHU U3JTYYEHUSA
(HA ITIPUMEPE YEPHOI'O MOP)

I'ypos K.H., Cycaun B.B.

OI'BYH MT'U, 2. Cesacmonons, Poccus
gurovki@gmail.com

KaroueBsblie cioBa: riy00KoBOHAS 4acTh YEPHOTO MOpS, MOAEITH-
pOBaHME, ONTHUYECKHM AaKTUBHBIE CIIOHM, BOCXOJAIEE H3ITYyUYEHHUE,
CIIyTHUKOBBIE CKaHEPHI 1IBETA, KBa3UOAHOPOAHBIN CIIOH.

Haunnas ¢ xkoHna 90-x romoB HaAOMIOAECHUE OKEaHAa B BUIMMOM
JUarma3oHe C TMOMOIIBI0 ONTHYECKHX CKAaHEpOB IBETA IEpPecTaso
OBITh (hparMeHTapHBIM M TPOAYKTHI, TOJXYYEHHbIE TPpU 00paboTKe
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mMepennii ckanepoB 1Beta (SeaWiFS, MERIS, MODIS, VIIRS),
Teneph HIMPOKO HMCIIOJB3YIOTCS B SKOJIOTHYECKUX MOJEISIX Pa3HOro
ypoBHs. OHAKO MOJIy4YeHHE HOBBIX NPOIYKTOB U MOBBIIICHHE Kaye-
CTBa CTaphIX 3aBHCHT OT TOYHOCTH BOCCTAHOBJICHHS CIEKTPAJIHLHOTO
COCTaBa M3ITyYEHUS, BBIXOJALIET0 U3-I0J MOBEPXHOCTH BOJBI, T. €.
ko3 durmenta sspkoctd Mopsi (Rrs) WIH, C TOYHOCTBIO JIO COJIHEY-
HOH IOCTOSTHHOW, HOPMAaJTM30BaHHOH SPKOCTH CBeTa (Lyn).

B YepHoM MOpe CYLIECTBYET psili SBJICHHUN, UMEIOIIUX SPKO BbI-
PaKEHHBI BEPTHKAIBHBIN TPOQHIb, KOTOPBI MOXET OKa3bIBaTh
BIIMSIHAE HA TOYHOCTH BOCCTAHOBJICHHUS Rrs (MITH Lyy).

Lens nHameil pabOTBI — CMOAETUPOBATH ONTHYECKH AKTHBHBIMA
CJIOH U JaTh OLIEHKY €r0 BIHSHUS Ha CIIEKTpaJIbHbIe XapaKTEPUCTUKU
Rrs (mmu Lyy). MiccrienoBaHbl BETUYUHBI OTHOIICHUS Lyy JUTS PA3HBIX
CHEKTPaJbHBIX KaHAJIOB CITyTHUKOBBIX CKaHEPOB I[BETA U €€ M3MEH-
YHBOCTH B 3aBHCUMOCTH OT BEJIMYUHBI albOe0 W TIyOHHBI 3ajera-
HUS ONTUYECKU aKTHBHOTO CJIOS HA MpuMepe YepHoro Mops.

B nmannoif pabote mns pacu€ra mepeHoca M3IY4YEHHS OJHOBpE-
MEHHOTO BO BCEeX TpEX cpemax ObUT BRIOpaH aMEepUKAHCKUN TIpO-
rpammuslid mpoaykte COART (Coupled Ocean and Atmosphere Ra-
diative Transfer).

OnTHueckne cBOMCTBa aTMOC(hEpHI, COCTOSHUE MOBEPXHOCTH MO-
psi, HaOOp TMEPBHYHBIX THUAPOONTHYECKUX XaPaKTEPUCTHK CTOJIOA
BOJBI MEXIy HOBEPXHOCTBIO M JTHOM BBIOMpAIHMCh OJIM3KUMHU K Xa-
pakrepHbM B UEpHOM MOpe.

J1a BBIYHMCIEHHS CIIEKTPAIBHOTO COCTaBa M3IYUYECHHS, BBIXOIS-
LIEr0 M3-M0J MOBEPXHOCTH BOJBI OBl MCIIOIB30BaHA OMLMS pacué-
ta «Water-leaving radiance», Ly. Criektp Ly paccUUTHIBAJICA C IIa-
roM 1 HM, 9TO TO3BOJSLIO C(HOPMHUPOBATH CIEKTP H3ITYyUEHHUS I
KOHKPETHBIX XapaKTePUCTHUK CHEKTPaIbHBIX KaHAJIOB I[BETOBHIX CKa-
HepoB SeaWiFS (c nentpamu mmmH BoH 490, 510 1 555 HM U ¢ no-
aymmpuHOod Kaxkmoro 20 am) m MODIS (¢ menTtpamu AJWH BOJH
488, 531 u 547 HM U ¢ IONYIIHUPUHON KaXKJ0ro 8 HM).

Bbnok nna atmocdeps! Bkiaouan B cedst Mmoaenb artMocdepst (Mid-
Latitude Summer), tum npoduis asposons (MODTRAN Maritime),
U adpOo30JbHYI0 ONTHYECKYIO TOJIMHY Ha aiauHe BOJHBI 500 HM
(AOT (500)), xotopas coctaBuia 0,2. Mopckasi TOBEpXHOCTb CUH-
Tanach HEBO3MYIIEHHONH. MojenbHble IKCIEPUMEHTHI OBUTH BBITION-
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HEHBI s anbOeno qHa paBHoro o =0, 0,5 u 1 ans rny6un z=1, 3,
5,7, 10, 30, 50, 70, 100, 150 m.

3HaueHWe KOHIEHTpauuu ximopodwuia-a (C,) coOCTaBUIIO
0.2 Mr M™, a BeTMUMHA NOKA3aTeJIsl TOTJIOMIEH s PACTBOPEHHEIM Be-
mecTBoM (apom (440)) paBHsmace 0.2 M.

Hab6mronenust mpoBogwiich B Hamup. 3eHUTHBIA yron CoiHIa
ObI1 paBeH 20°. Jlnsg paccMaTpuBaeMOlW HaMH T€OMETPHH BBIYHCIIC-
HUN TpeAnosiaragoch BbHINOJIHEHHWE CIEAYIOLUIET0 paBeHCTBA:
Ly(M):Lw(A2) = Lwn(A1):Lwn(A2).

IIpu mHTEpHIpeTanuu pe3ybTaToB MPOBOJWIOCH CPaBHEHHUE pe-
ANBHO HAOJIOaeMOTro SIBJICHUS WHTCHCHBHOTO I[BETCHUS KOKKOJIH-
todopun B UEpHOM MOpe ¢ pe3ynbTaTaMy YHCICHHBIX YKCIIEPUMEH-
TOB B ABYMEPHOM IPOCTPAHCTBE OTHOWIEHUH {/r=Lwn(555):Lwn(510),
L[=Lyn(510):Lun(490)} nmns SeaWiFS u  {L=Lwu(547):Lwn(531),
5=Lyn(531):Lwn(488)} mis MODIS. B paboTe HUCIOIb30BAIACH €Ke-
JTHEBHBIE CITYTHUKOBBIE IaHHBIC BTOPOTO YPOBHS, IOJTYYEHHBIE C
noMoIIsio 11BeToBbIX ckaHepoB SeaWiFS u MODIS-Terra B Hauaie
nera 2000 roxa B rryOokoBogHON YacT YEpHOTO MOpAI.

YUucneHHple OKCHEPUMEHTHl JUIT  CHEKTPAThHBIX  KAaHAJIOB
SeaWiFS u MODIS aiis Bcex Tpéx 3HaUYCHUH allbOEI0 MOKA3aH, YTO
Uit TiryOuH Oomee 30 M BIMSIHHMEM OINTHYECKH aKTUBHOTO CJOS Ha
BOCCTAHOBJICHHE KOHIIEHTPAaLMU XJOpodniia-a M TOKa3areis IIo-
[JIONICHUSI HEXKHUBBIM OPTaHUYECKUM BELIECTBOM MOXHO TpEeHe-
Opeub.

ITokazano, yTo HanOOMbIIAasT U3MEHIYUBOCTD TONYYCHHBIX 3HaUe-
HAW OT TIIyOWMHBI HaOMrOmaeTcs il oTHomIeHUs /), MIcronb3yst TOT
(hakT, 9TO M3MEHYUBOCTH /i OT TryOuHbl (B uHTEpBaie 0 <z< 12 M)
c1abo 3aBUCHT OT 0L I IMEET BU IMHEHHON (HyHKIINH Ha OCHOBE I10-
JY4YEHHBIX PEe3yJbTaTOB AJI CIEKTpalbHBIX kKaHaioB MODIS nam
yAaIoCh paccyuTaTh TIYOMHBI 3ajeraHusl ONTUYECKH aKTHBHOTO
CIIOSI.

PaGora BeIONIHEHA B paMKax rocyAapCTBEHHOTO 33/IaHUS IO Te-
me Ne 0827-2014-0011 «MccnenoBanusi 3aKOHOMEPHOCTEN M3MEHe-
HUHN COCTOSHUSI MOPCKOW CpeZbl Ha OCHOBE OTIEpATUBHBIX HAOIO/E-
HUW W JTaHHBIX CHUCTEMBI AMArHo3a, MPOTHO3a M peaHamn3a COCTOs-
HUAS MOPCKHX aKBaTOpWil», a TaKKe YaCTHUYHO IPH MOAIEPIKKE
P®OU, rpant Ne 17-05-00113.
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HCHOJb30BAHUE MAJIOTJTYBUHHOMN 'EQO®U3UKN
JJISA BBISIBJIEHUS OTACHBIX I'EQJIOT'MYECKHUX
MPOIIECCOB B IPUBPEKHOM 30HE IOT'O-3AIIATHOT'O
KPBIMA

Hrunaros E.N.!, 3arockun A.J1.2, HoBukos A.A.’

'MI'Y, 2. Mockea, Poccus
2@uauan MT'Y ¢ 2. Cesacmonone, 2. Ceeacmonons, Poccust

KiroueBble cjioBa: reopagapHo€ 30HIUPOBAaHHUE.

AktyanbHOCTh paboTel: Ha cerogHsmHuN A€Hb MCHOJIH30BaHHE
MaJIOTTyOMHHON TeO(QH3UKH C MPUMEHEHHEM reopagapHoOro 30HIU-
POBaHUs MO3BOJISET MOIYYUTh Pa3HOOOPa3HYI0 HH(OPMALIUIO O MOA-
CTHJIAIONICH MOBEPXHOCTH H3Y4aeMOil TEpPUTOPHH, MPOBOIUTH HC-
CJIEJIOBAHUA IO OMPEECIIEHUI0 MOIIHOCTH OCaJOYHOTO Yexja, Iiy-
OMHBI 3aJieTaHNsl KOPEHHBIX MOPOA, ONpenesICHHE apXEeOoJIOTHIECKUX
00BEKTOB, OINpeeNieHHe TPEIIMHOBATOCTH M MHoOroe apyroe. Oc-
HOBHBIM OTJIMYHEM OT JIPYTHX METOJOB SIBIAETCS TO, YTO METOJ T€0-
panuosnokanuu He TpeOyeT OypeHus: 1 PacKOIOoK.

JlanHbIe Teopanapa UCTIONB3YIOTCS B DKOJIOTUHU ATl OOHAPY KEHHS
3aXOpPOHEHUS 3KOJOTHYECKH BPEIHBIX OTXOJ0B, HEpa3pyIIArOIIEro
KapTHUPOBAaHMSI 3apBITBIX €MKOCTEH, CKPBITBIX TpaHIIEW, TPaHull 3a-
TPA3HEHHBIX [TOYB, MECT MIPOTEYEK; B FEOJOTHH JUIsl IIOUCKA B TPYHTE
MIOJIOCTEH MCKYCCTBEHHOTO M €CTECTBEHHOTO MPOHMCXOXACHUS (Kap-
CTOBBIE IOJIOCTH, ITyCTOTHI), IOCTPOEHUS I'€OJIOTUYECKUX pPa3pe3oB,
OIIpE/IETICHNs] TTOJ0KEHN YPOBHS IPYHTOBBIX BOJ; B apXCOJIOTHMH —
Hepaspylatoniee 00ciIeJ0BaHIE apXeOJ0rHIECKUX 00BbEKTOB, IIOMCK
Y YTOYHEHHE MECT PacHoJIOKeHHs] OOBEKTOB JI MPOBENEHUS pac-
Konok. HemocpencTBeHHO B 3THX MCCIIEIOBaHMAX reopanap ObuLI 3a-
JEeWCTBOBAH B LIEJAX ITOMCKA apXe0JOIHYECKHX OOBEKTOB, MECTOHA-
XOXKJICHUS MTOTPEOEHHBIX 00BEKTOB, OMPENCICHUS MOITHOCTH YeXJia
PBIXJIBIX OTJIOKEHUH Ha IUIHKax, a TIIaBHOE JUTSI BBISABIICHUS dJIEMEH-
TOB TPELIMHOBATOCTH HA OIOJI3HEBBIX CKJIOHaX C MOCIEAYIOIIEM
[IPOTHO3UPOBAHUEM Pa3BUTHSI OOBaJIbHO-OMOJI3HEBBIX IPOLIECCOB B
npuOpeXHO 30HE 10T0-3anmaaHoro Kpeima.

Bce paboTbl o U3y4YeHHIO U KapTUPOBAHUIO OOBEKTOB IPOBOAU-
JUCh Ha OCHOBE METOJA N€OpPaJHOJIOKalu C IPUMEHEHUEM pPaaHo-

242



JIOKAIIMOHHOTO TpHUOopa MOAMOBEPXHOCTHOTO 30HAMPOBAaHUS (reo-
pamap OKO-MI1), a Takxke mnpu OlLEHKE pa3BUTHA OOBaJIbHO-
OTIOJI3HEBBIX MPOLIECCOB ObT 3aJeHCTBOBaH NPUOOP-MHIUKATOP
€CTECTBEHHBIX HMITyJIbCOB 3JEKTPOMArHUTHOTO TOJS  3eMiln
(EDMIT3). [IpodunupoBaHue 3TUM METOJIOM MIPOBOJMIOCH TOIBKO
B HamOoJyiee AMHAMHYHO DPAa3BHBAIOLIMXCS y4YacTKax MOOEpekKbs, U
MIPU3BAaHO OBLIO MOATBEPIOUTH AAHHBIE T'€OPAlapHONW CHEMKHU B 3THUX
MecTax.

PaboTsl mpoBOAMIKCE COBMECTHO ¢ MOPCKHM THIPOPU3NUECKIM
HHCTUTYTOM T. CeBacTomnounsi, YIpaBlIeHUEM OKOJOTHH U NPUPOI-
HBIX pecypcoB T. CeBactonons u ¢ MHcTHTyTOM «KphIMreomorus»
r. Cumoepormnonns.

O KPYITHOMACIHITABHOM U3MEHUYUBOCTH
K/IIMMATA B CPEJHUX HIUPOTAX (PE3YJIBTATbBI
AHAJIU3A CITYTHUKOBBIX CHUMKOB AQUA/TERRA
JIJISI PAHOHA APAJIBCKOI'O MOPS)

Ky3pmuuépa T.D.

OI'FYH MI'U, 2. Cesacmononw, Poccus
yanart01.81(@yandex.ru

KaroueBble  ciaoBa:  Apanbckoe  Mope, JIEN,  CIIyTHHUKH
AQUA/TERRA, ckanep MODIS.

B Hacrosmeit paboTe aHaTM3UPYIOTCS CHUMKH APallbCKOTO MOPS,
norrygeHHbie B 2008 — 2016 rr. co ciytHukoB AQUA/TERRA cxaHe-
pom MODIS (Moderate Resolution Imaging Spectro-radiometer —
CKaHUPYIOUINHA CHEKTPOPaTuoOMEeTp cpeaHero paspemenus). Orcre-
JKUBAETCSI MOMEHT IIEPBOTO TOSBIEHUS JIbJa ¥ MOMEHT, KOTZa JIEN
MIOJTHOCTBIO PAcTasil, IS KaXA0TO U3 3TUX JeT. CTposTcs TaOInIIbl,
KOTOpBIC CPAaBHUBAIOTCS C TaOJIMIIaMH, TOJYYCHHBIMH B YCJIOBHO-
ecTecTBeHHBIN nepuoa (1o 1960-ro rona, 50 net Hazan). [emnatorcs
CJIEYOIIIE BHIBOJIBI:

1) panHss, cpeaHsis U MO3AHSSA AaThl IEPBOTO MOSIBICHUS JIbJa B
3anuBe Capol-Ueranak (CeBepHBI Apail) B YCIOBHO-€CTECTBEHHBIH
riepuon (1940 — 60 rr., 50 JeT Ha3a:) XOPOIIO COBMANAIOT C paHHEH,
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CpelHeW W MO3MHEH MaTaMy MEePBOTO IMOSBICHUS JIbJIa B COBPEMEH-
HbIi epuox (2008 — 2017 rr.);

2) paHHSIsI, CPeIIHSSA U TIO3IHSS JaThl IOJHOT'O OCBOOOXKACHUS OTO
JIbJla B YCIIOBHO-€CTECTBEHHBIN MEPHUOJ XOPOIIO COBIAJAIOT C paH-
HeW, cpenHel U Mo3AHeH 1aTaMu MOJIHOTO OCBOOOXKIEHHUS OTO JIbJa B
coBpeMeHHbIH nepuon (2008 — 2017 rr.).

Ob UBMEHYNBOCTU BOJAHOI'O 3EPKAJIA
BOCTOUYHOI'O APAJIA B TPETHM ITEPUO/]
BBICBIXAHUA (2008 — 2017 rT.)

Ky3pmuuépa T.D.

OI'FYH MTI'U, 2. Cesacmononw, Poccus
yanart01.81(@yandex.ru

KuaroueBsbie cioBa: Bocrounsrii Apai, 3amoiHEHUE BOJIOW C ora,
BozHOE 3epkaio, ciyTHUKU AQUA/TERRA, ckanep MODIS.

B 2010 rony ucnomnmiock 50 jeT ¢ Hayajga Tak Ha3bIBAEMOIO
Mepro/a BEICEIXaHUSI U OCOJIOHEHUsT Apanbckoro Mops. Bo BpemeHa
CCCP Apan Op11 ogaEM M3 Hambosiee U3ydeHHBIX Mopel. Perymsp-
HO BBIMOJIHSJIMCh HAy4YHBIE PEHCHl MCCIENOBATENBCKUX CY/IOB, Be-
JUCH HENpPEephIBHBIE THIPOMETEOPOJOTUYECKUE U3MEPEHUsl Ha TMpU-
OpEKHBIX U OCTPOBHBIX METCOCTAHITUAX, TIPOBOAMINCH aBHAPA3BE]I-
Kku JefgoBoro pexkuma. K coxxanenuto, B Hauane 1990-x rr. nesremns-
HOCTB I10 UCCIIEOBAHUIO APabCKOTO MOPS OBLIA ITOYTH MOIHOCTHIO
CBEPHYTA B CBSI3W C M3BECTHBIMHU IMOJMTUYECKIMH U SKOHOMHUYECKH-
MH pealisMH TeX JeT. B 1menoM 00bEM TaHHBIX O TEKYIIEM COCTOS-
HUU Apanbckoro Mopst B 1990-e rr. cokpaTuics HOYTH Tak XKe KaTa-
CTpodHIecKH, KaKk U CaMo MOpeE.

ITo muenuio 3aBwsiosa [1.O. [3aBesioB [1.O. u np. Bbombimnoe
Apanbckoe Mope B Hauane XXI Beka: (usuka, OMOJIOTHS, XUMHS. —
M.: Hayka, 2012. — 229 c.] nonssiii nepuon Beicbixanus (1960-e ro-
el — 2011 rT.) MOKHO pa3fenuTh Ha TpH meprona. [lepBuIid, BKITIO-
gatonuit okono 3-x nmecaruietuit (1960 — mo3zguue 1980-¢ romml),
MOJXKET OBITh Ha3BaH «PaHHUM IMEPHOAOM BBICHIXaHUs». OH XapakTe-
pu3yeTcs TOCTENEeHHBIM HAaKOIUIGHHEM, OTHOCHUTENBHO CIa0BIM |
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OJTHOPOJIHBIM, JOBOJIbHO JIMHEHHBIX WM3MEHEHWH (U3NIECKHX
CBOWCTB BOJBI CO BPEMEHEM.

B nawane 1990-x rr. mpomsomén OBICTPHIA IEpexoa K Kade-
CTBEHHO HOBOMY, BTOPOMY 3Tamy BbIChIXaHHs. lIpomomxkarommecs
oOMeNieHHe W OCOJIOHEHHE MOpS MEePECEeKIH HEKOTOPYIO KpUTHUE-
CKYI0 4epTy. ApallbCKOE MOpE CTaJO0 KadyeCTBEHHO ApyruM. W stot
9Tar, K COKaICHUI0, MPAKTUIECKH COBCEM HE 3aJOKYMEHTHPOBAH.

Hakonen, k KoHITy epBoro gecsatuieTrus 21-ro Beka, o MHEHHUIO
3aBwsyona [1.0., Hawancs HOBBIM, TPETH 3TAIl BLICBIXaHUSI.

Ilensto maHHON PaOOTHI SBISACTCS M3YUCHHE COCTOSHUSA Apab-
CKOTO MOpSl Ha COBPEMEHHOM, TPETheM ITarie, depe3 50 et mocie
Hayana BhICHIXaHMs. B paboTe aHaNM3MPYIOTCS CHUMKH, TOJTYy4YeH-
uele B 2008 — 2017 romax co cmytHukoB AQUA/TERRA ckanepom
MODIS. Jlenatorcst BBIBOABI 00 M3MEHYUBOCTH BOJTHOTO 3epKayia Bo-
CTOYHOTO Apasa B 3TOT NEPUOI.

Honroe BpeMsi cUUTANOCh, YTO, MOCIE TOTO KaK I0XHAs IpaHuLa
ApasbCKOTO MOPS yIIa HA HECKOIBKO COTEH KHJIOMETPOB OT YCThA
AMynapbH K ceBepy, BOJIbI AMyapby O0Jblle HE MOTYT HAIOJIHSTH
BocTounslit Apan. Ha rore BoctouHoro Apasa B pe3yJbTaTre BBICHI-
XaHUS 00pa3oBajICAd IONYOCTPOB, KOTOPBIA SIBIISETCS Kak OBl Tpo-
nmoinkeHueM Berianma J[xwireip-bac-2 w1 KimHOM BHAaéTcs B BOJBI
BocTtounoro Apana. ¥ ocHOBaHHs 3TOro KJIMHA, B TOUYKE C KOOPIH-
HaTaMu npuOIn3nuTensHO ~ 44° 11' c.ur., 59° 40' B.4., Bpems OT Bpe-
MEHH TIOSABIIAETCSA BOAOEM (03€p0), KOTOPBIA BIEpPBBIE OBLT 3aMeUeH
aBropoM 22.09.2009 roma. Y BogoéMa ecTh MOA3EMHBIA UCTOYHUK,
kotopbiit B 2010, 2012, 2015 rr. 3amonHun ¢ wora Becb BocTouHbIi
Apan.

B 2017 r. atoT Bomoém (o3epo) mosimics 14.05.17. K 15.06.17
BOJBI 3TOTO 03€pa, CTeKas 1Mo u300aTaM BHU3 Ha CEBEp, JOCTUTIHU U
o0BeIMHWINCE ¢ BojgaMu BocrouHoro Apana, HaXOASIIUMHCS Ha
ceBepe (mpuOIM3UTENbHO B paiione 44.82°c.mi). 3a 32 mHSA BOIBI
MPOILIN PACCTOSIHUE MPUOIUZUTENIBLHO B 77.7 KM, T.€. JIBUTAIUCH HA
ceBep mpuOIM3UTENsHO co ckopocThio 0.1 km/4. Ecu B 2014 1. Bo-
CTOYHAS YacTh OBIBIIETO ApPajbCKOTO MOPS BBICOXJIA TIOTHOCTBIO, TO
Kk 30.06.17 r. Bo#BI B HEll MPAaKTUYECKH CTOJIBKO K€, CKOJIBKO B ca-
MOM TOJTHOBOAHOM 32 nocnenuue 10 et 2010 romy.

PaGora BeIIONTHEHA B paMKax rOCyJIapCTBEHHOTO 3a/IaHUS 1O Te-
me No 0827-2014-0011 «MccnemoBanust 3aKOHOMEPHOCTEH M3MEHe-
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HUH COCTOSHUS MOPCKOW CpeIbl Ha OCHOBE OTIEpAaTUBHBIX HaOIO/E-
HUW W JTaHHBIX CHUCTEMBI JAMarHo3a, MPOTHO3a M peaHaau3a COCTOs-
HUSI MOPCKMX aKBAaTOPUI».

PEJKUM OCAJIKOB B IPUBPEXKHOM 30HE MOPSI
IOKHOT'O BEPET'A KPBIMA

MaiiGopoaa C.A.!, Mernk-/luonosa B.B.!, Cumonona 10.B.!,
Kasakos C.H.!, Kopcakos I1.B.2

'qrTT PAH, nem. Kayusenu, Poccus
@I'BY «Kpvimcrxoe YI'MCy, e. Anma, Poccus
sergey.mayboroda.72@mail.ru

KimoueBnble ciioBa: aTMOC(l)CpHHe 0CaJIKv, UHTCHCUBHOCTb, CYMMbI
0CaaKOB, ITUKJIOH, CCJIb, HATYPHBIC AAHHBIC, MOHUTOPUHI', TPCHIBI,
MCXKToA0oBasi U BHYTPUIOoO40Basd U3MCHYUBOCTDH, SKCTPEMAJILHBIC 3HA-
YCHU.

HabOmonenne 3a atmocdepHbIME OCaJKaMH Ba)KHO, TaK Kak
rrt. KanuBenn u OKpecTHOCTH HaxXOJSATCsl Ha WHTEHCHBHO pacuJie-
HEHHOM DPO3MOHHO-OIMOJI3HEBOM CKJIOHE. AKTHBHU3AIHS IPOIIECCOB
OIOJI3HEOOpa30BaHMsl HA CKIOHAX HEMOCPEICTBEHHO CBs3aHA C HMH-
TEHCUBHOCTBIO aTMoc(hepHbIX ocaakoB. DopMbl penbeda H3IMEHSFOT-
CiA 110 BO3I[CI>'ICTBPI6M AKTHUBHBIX OHOH3HCI>II, BO3MOXHBI CCJICBBIC I10-
TOKH, BBICOKA cedcMUYecKas OmacHOCTh. OCaJKu WrparoT 3HAYU-
TEJNBHYIO POJIb B BOJHOM OaiaHce YepHOTO MOpPS U SBIISIFOTCSI OJHUM
13 BaXHBIX (PAKTOPOB, BIMAIOIMUX HA THAPOIOTUIECKYIO U THUIPO-
XUMHUYECKYIO CTPYKTYPY BOJ MOPA.

PerynsipHoe n3mepenne arMochepHbIX ocaakoB B mrT. Kanusenn
npomsBomsITcs ¢ 1984 roga. B pabote paccMoTpeHbl BpeMEHHBIC Psi-
IIbI MECSIIHBIX CyMM 0CankoB 3a mepuon ¢ 1984 mo 2016 rr. Uccne-
JIOBaHa MEXr0JI0Basi U3MEHYHUBOCTh aTMOC(EPHBIX OCAIKOB, KOJH-
YyecTBa JIHEH ¢ 0caJKaMH, a TaK)Ke MX WHTEHCUBHOCTH M TPOIICHTHOE
COOTHOIIIEHHE TOJIOBBIX CyMM aTMoc(hepHbIX ocaakoB. VccienoBana
CC30HHAasd IMCPUOIUYHOCTE MAKCHMAJIbHBIX aTMOC(l)CpHI)IX 0OCaJKOB
>30 MM B CYTKH, KOJIMYECTBO CIy4aeB, MPEBHIMIAIONINX CpPEeIHEME-
CSYHbIE 3HaueHHsS. BBISBIEHBI JKCTpeMallbHBIE MaKCHMAalIbHBIE WU
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MHHHUMAJIbHEIE 3HAYSHUST aTMOC(EPHBIX 0caakoB B NrT. Kanueenn 3a
uccnexyeMorii nepuon ¢ 1984 — 2016 rr. U3yueHa M3MEHYUBOCTH
TOJIOBBIX aHOMaJHMH OCaaKOB M MX KBaapaTuuHbli Tpena. Hccneno-
BaHA 3aBUCHMOCTEH KOJIMYECTBA aTMOC(HEPHBIX OCAJKOB Ha IOKHOM
Oepery KpbiMa oT pasHbIX (ha3 CEBEpOATIAHTUYCCKOTO KOJICOaHUS,
ONPEIEISIIONINX TPACKTOPHUIO MPOXOKICHUS aTIAHTUYECKUX LUKIIO-
HOB. BBISBIIEHBI perHOHANbHBIE KIMMATHYECKHE YCIOBHS Ha CTHIKE
MOpE — TOPUCTHIN Oeper, CIIOCOOCTBYIONINE BHITIAJCHUIO OOMIBHBIX
aTMOC(EPHBIX 0CAJIKOB B 3UMHUII IEPHUOI.

HawnGonpiiee komM4ecTBO BHIMAJEHUS OCAIKOB OTMEYAeTcs B
HavaJie ¥ KOHIIE T'0Jla B OCEHHEee-3UMHUN TIEPHO]], HAaUMEHBIIIee 3Ha-
4yeHue — B JIeTHUM mepuos. CyMMBI OCaJIKOB HAaXOHAATCS B MPSMOM
3aBUCUMOCTH OT KOJIMYECTBA JHEH C OCaIKaMU U Majo 3aBUCST OT UX
WHTEHCHUBHOCTH.

CpenHee MHOTOJIETHEE KOJIMYECTBO OcaakoB B mrT. Karmsenu c
1984 o 2016 r. cocraBnsger 516,6 MM, cCpeTHEMECIYHbIE MHOTOJIET-
HUE 3HAYEHUS COCTABIAIOT 43 MM, MHHUMYM OB 3aperHCTPHPOBAH
B 1993 1. — 280,2 MM, makcumyM B 1997 1. — 817,6 MMm. Makcumais-
HO€ KOJINYECTBO OCAJKOB 3a CyTKH — 69,7 MM, BbInano 27 oKTA0p4
2007 r. Bcero 3a Bech mepuoj HAOMIOACHUA OBLI 3aperUCTPUPOBAH
51 cmyd4aii BBIIQZEHHUSA SKCTPEMAIBHBIX aTMOC(EpHBIX 0CagKoB 00-
nee 30 MM B cyTku. CpelnHee KOJIMYECTBO AHEH ¢ aTMOCQHEpPHBIMU
ocankamu B rony — 83,6 aus. MakcuMaiabHOE KOJIUYECTBO JHEU C
ocaJKaMH 3a roj HaOmromaioch B 1995 r. — 110 gHell, MUHMMAJIBbHOE
3aron— B 1984 r. u cocraBuio 48 gHEN.

3a uccneayeMblil MEepHoj OTMEUYEHA TEHICHIMS POCTa KOJIU4Ye-
CcTBa 0cajkoB J0 KoHIa 90-x rogoB XX BeKa U yMEHBIICHUS UX B
TocNenyIonme roapl. llepHoAMYIHOCT, MaKCHMAJIBHBIX TOIOBBIX
0CaZKoB ~ 5 ner. MakcuMyM aTMOC(EpHBIX OCaJKOB BEHINAJacT B
XOJOHBIH mepuoj. KoinduecTBo ciydyaeB, MPEBHIMIAIONUX CPEIHE-
MECSYHbIE 3HAYEHHS COCTABHJIO B TEIUIBIA MepHoJ (Mai-OKTIOpS) -
55, B xonoaHblii (HOsAOpb-ampens) — 102 ciyyas. DKcTpeManbHbIe
ocagku 6onee 30 MM HAONFONAIOTCS B OCHOBHOM B TEIUIBIA MEPHO.
N3 51 ciyvast BeImageHus aTMOC(EpPHBIX ocamkoB Ooiee 30 MM B
CYTKH, Han0oJee 9acTo O4YeHb CHJIbHBIC JTOKIN HaOII0AaNCh B JIET-
HUe mepuonsl (Mai — oKTS0ph) — 33 ciyyast, B XOJIOTHBIC TIEPHO/IBI
(HO510pH — ampenp) — 18 coydaes.

PaGora BeImonHEHa B pamkax roc3ananus Ne0835-2015-0002
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AHOMAJIMM TEMIIEPATYPEI BOJIBI 1O
HABJIIOJIEHUSM HA THAPOPU3NYECKOM MOJIMTOHE
(IOBK)

Metuk-Juonosa B.B., Cumonosa F0.B., Maii6opoaa C.A.

YI'll PAH, nem. Kayusenu, Poccus
margodiul @rambler.ru.

KuaroueBrble cjioBa: Temreparypa MOps, paclpeielieHne aHOMaIHii,
CTaTUCTUYCCKHUE JaHHBIE, KIUMAaTHYCCKUN IEPHOJ, OCpPEIHCHHBIC
3HAYCHUSI, AITBEJUTUHT.

Ha ocHoBaHnu apXWBHBIX JaHHBIX, IMOMYYEHHBIX B UepHOMOpPCKOM
runpodmrdeckoM nomurode (UI'TI PAH), pacmomokeHHOM Ha FO’KHOM
oepery Kprpima, . Kanusenu, nmpoBenieH aHaqu3 aHOMalUil TemIiepa-
Typsl Mops (ATB).

ConocraBieHbl CPEOHEMHOTOJICTHUE [aHHBIE IO TeMIIEpaType
MOpcKoO# Bojbl 3a nepuoa 1931 — 2016 rr. co cpeaHero0BbIMU 3Ha-
YEHUSAMH TIOCIENIHUX ISATH JIeT yKa3aHHOro mepuoja. McciemoBaHsl
JaHHbIE CPEIHEMECSYHBIX 3HAUCHUH Uil KIMMATUYECKOro Mepuoja
1982 — 2011 rr. u cpeaHemecsuHbix 3HaueHud 2012, 2013, 2014,
2015, 2016 rr. PaccMoTpeHo pacmpesiesieHHe CpeaHEeCYyTOYHBIX aHo-
MaJIui 1O rojaMm M no Mecduam. lIpoaHanu3npoBaH KIMMAaTHUYECKUN
TOZIOBOM IIMKII CPETHEKBAIPATUIECKUX OTKIOHEHUH CPEeIHECYTOUHBIX
3HAYEHUI TeMIepaTypbl BOJABI OT CPEIHETO MHOTOJIETHETO 3HAUYCHHS
3a mepuon 1931 — 2016 rr. [lokazaHo, 4TO MOBLIIIEHHBIE CPEIHEKBA/I-
patudeckre 3Ha4eHUs OTKIOHEHHH TeMIepaTypbl BOJBI CTATHCTHYC-
CKH CBSI3aHBl C MX MUHUMAJIBHBIMUA CPETHECYTOUYHBIMH 3HAYCHUSM,
YTO CBHJIETEIHCTBYET O MPe0odIaatoieM aBeUIMHTOBOM MEXaHU3Me
renepanun cuHontrueckux ATB. SIBnenue anBemmuHra (crosa) Bo3-
HUKaeT, Korja BeTep, MYIOMUN BHONb Oepera (Oeper ciieBa OTHOCH-
TEBHO HAIPABJICHUS BETPA) WU IOJ HEKOTOPHIM OCTPHIM YTJIOM K
HEMY, CHOCUT ITOBEPXHOCTHBIC BOJBI B MOpPE, @ HA CMEHY UM IOJIHU-
MaIOTCsI IPUIOHHBIE, KaK PaBUIIO, O0JIee XOJIOIHEIE.

PaccMoTpeHsl maHHBIE W3MEpPEHHH TeMIepaTyphl BOIBI B IPH-
opexnoit 3oue UI'TI PAH 3a nepuon 1980 — 2016 rr. ¢ mas mo Ho-
sI0pb. 3a uccleyeMblil TeIUIblid IepruoA CroHbl Habmopanucs 184 pasa,
o011as uX MPOJOJDKUTENTFHOCTE cocTaBmiia 532 cyrok. B OonpImmHCTBE
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CITy4aeB IMPOJIODKUTENIFHOCTh CrOHA COCTABISIET 2 — 3 CYTOK, pexe —
6onee 8 cyTtok. o konia 80-X ro1oB HaOIIOAAIOCH HEOOBILIOE YBEIHU-
YeHHe KOJIMYECTBA CTOHOB, a ¢ 90-x romoB A0 2016 r. oTMedaeTcst SBHOE
YMEHBIIEHHE KOJIMYECTBA CTOHHBIX SBICHMI. DTOT MPOIECC CBSI3aH C
yYMEHBLIEHNEM BEIMYMHBI 3aIlaJHON COCTABIAIOIIEH BETpa, BHI3bIBAIO-
mieil crousl. OTHOBPEMEHHO C 3THM, HaOIIOAAeTCsl TEHICHIMS pocTa
TeMIIepaTypbl OBEPXHOCTU BOIbl. COMOCTABICHUE ABYX KIMMaTHUe-
CKHX TPUANATIICTHUX mepruoaoB 1952 — 1981 rr. m 1982 — 2011 rr.
[I0Ka3aj0, YTO MPEBBILIEHUE CPEeIHEMECSUHBIX 3HAUEHUH Temrepa-
Typhl MOpSI BO BTOpOM KimMaTudeckoMm mepuozae (1982 — 2011 rr.)
nocrurano B asrycte 1,18°C, B urone 0,83°C, a B ssHBape, despane u
nexabpe 3Tu mpupaimieHus ObuiM oTpuuarensHsiMu, 10 —0,3°C.
CpaBHeHHE OCPEAHEHHBIX NaHHBIX 3a MOCICIHUN MATHICTHUN NepH-
oxn (2012 — 2016 rr.) IO OTHOWICHWIO K TMPENBIIyIIEMy TPHUALATH-
JeTHeMy KimMaTHueckomy nepuony (1982 — 2011 rr.) BeIsIBIIIO TTO-
CTOSTHHBIE ITpeBbILIEeHH: B fekadpe — gespaine ot +0,5°C no +0,8°C,
B MapTe, amnpeie, ceHTsaope, Hosope ot +0,9°C mo +1,3°C, B uroHe —
ntoire +3°C, B mae u aBrycte +2°C.

MaxkcumanbHas TemiepaTypa 3a Bech nepuoa Hadmonenuit (1931
— 2016 tr.) — 29,5°C ObUTa 3adukcupoBana 13 asrycra 2010 roma B
17-00. MuHnMManpHas TeMIepaTypa MOpsS HE OIyCKajlach HIDKE
4,1°C (deBpans 1976 1.). DxcTpeManbHble 3HAYCHUS! TEMIEPATyphI
MOpCcKo# Bobl 3a nepuo 2012 — 2016 rr. cocTaBIAIOT: MAKCUMYM —
B 17-00, 12 aBrycra 2016 r. — 28,5°C, muaumyM — B 17-00, 7 despa-
a1 2012 1. — 5.9°C. OtMedeHo, 9TO TOCISAHUN MATUICTHUH TTePHOT
OTIMYaeTcsi HAauOOJBIIUM KOJMYECTBOM CPEIHECYTOUYHBIX MAaKCH-
MaJbHBIX 3HAYCHHH 3a Bech nepuoy HaomoaeHwi (1931 — 2016 1T.).
2012r. - 31, 2013 1. — 1, 2014 1. — 15, 2015 1. — 10, 2016 T. — 18
3HaueHUU. UMCII0 MUHUMAJIBHBIX CPEAHECYTOYHBIX 3HAYEHUM TEM-
nepaTypbl BO3AyXa U MOPCKOH BOJBI B TIOCIIEHHE TOAbl YMEHbIIACT-
csl.

CpenneronoBas Temreparypa mops 3a nepuog 2012 — 2016 rr.
MIPEBBICHIIA CPETHEMHOT OJIETHEE 3HaueHue Ha 1,3°C.

PaGora BeIMoONHEHAa MO rocygapcTBeHHOMY 3amaHuto Ne 0835-
2015 — 0002.

249



KINMMATHYECKASA U3SMEHYNBOCTDB OCAIKOB IOBK
HA IMPOTSKEHUMU XIX — XX BEKOB

Hosunkas B.I1., Mapromkun F0.A.

YI'll PAH, nem. Kayusenu, Poccus
doronina.viktori@mail.ru

KuaroueBble cjioBa: 0caJiku, KIUMaTHYECKash H3MEHYHBOCTh, YepHoe
mope, CeBepoariaHTHYeCKOe KojieOaHue, BOCTOYHOATIAaHTHYECKOE
konebanne, CAK, BAK, IOBK.

Ponp ocaakoB oueHp BaxkHA B TJI00ATBHOM KPYTOBOPOTE YHEPTHUU
u Bojbl. M3yueHue KiaumaTa, M3MEHUYUBOCTH OCAJIKOB, BBIMAIAIOIINX
Ha nioBepxHOCTh Yeproro mops B Kpeimy u Ha FOBK nmeer 6omnpmoe
3HAYCHHE, KaK PETHOHA C BRICOKUM PEKPEANIMOHHBIM TTOTESHITAATIOM.

HaGuroenue 3a OTKIMKaMU TII00aIbHBIX KITMMATUYSCKUX CHTHA-
JIOB U aHAJIU3 KJIMMAaTUYECKON U3MEHUYMBOCTU OCAJIKOB 3a AOJTOBpE-
MEHHBIN TTepPHOJ] TIO3BOJISET IIPOTHO3UPOBATH M MPEAyIIPEeKIATh IKC-
TpEMabHBIE THIPOMETEOPOTIOTHIECKUE SIBIICHU.

Paccmotpensl paznuuHble (QaKTOPHI, BIUSAIONUE HA HU3MEHYH-
BOCTh OCaJKOB M KJIMMaTa C y4eTOM OCOOEHHOCTEH TeppUTOpHAaTh-
HOTO PACIIOIOXKEHHUS PETHOHA.

BrisiBneHa cBsi3b M HEMOCPEICTBEHHOE BIUSHUE BAXKHBIX HHJICK-
COB, OTBEUAIOIINX 33 KPYIMHOMACIITA0OHBIC CUTHAIBI B CHCTEME OKe-
aH-atMocdepa, Takux kak: CeBepoarinanruueckoe konedbanne (CAK)
u Bocrounoatnantuueckoe koiebanue (BAK) Ha Temmnepatypy
YepHoro mops, konuuecTtBo ocaakoB Ha KOBK u Bo3HHMKHOBeHHE
IITOPMOBBIX CUTYaIHi.
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AHOMAJIMU CUTHAJIA OBPATHOI'O
AKYCTHYECKOI'O PACCESIHUSA 11O JAHHBIM
CTAIIMOHAPHOTI'O ADCP B BJIN)KHEH IIEJTb®OBOM
30HE YEPHOI'O MOPSI

Iuotyx B.B.!, Anexcanaposa A.I'.!, 3anenun A.T'.!,
Meabaukos B.A.!, Meicienkos C.A.!, ConoBbesn JI.M.?

"HO PAH, 2. Mockea, Poccust
@I'BYH MTHU, 2. Cesacmonons, Poccus
vbp@ocean.ru

KuaroueBnie caoBa: nouublii ADCP, ruapoduznyeckuii MONHTOH,
o0paTHOE aKyCTHYECKOE paccesiHre, OIeHKa BIHAIOMIX (DaKTOPOB.

PaccmaTpuBatoTcsl JUIMHHBIE CEpUM M3MEpPEHHUI CHrHama oopat-
HOTO aKyCTHYECKOTo paccesinus, nomydeHneie B 2011 — 2014 rr. ¢
nomotipio 1oHHOrO0 ADCP, ycraHoBineHHOTO B OnmkHEH mienbgho-
BOH 30He Ha UepHOMOpPCKOM THApodu3ndeckoM noaurone MO PAH
(r. I'enenmxuk). AHANMM3UpyeTCs BpEMEHHAs M3MEHUYMBOCTH YPOBHS
cUrHajga oOpaTHOrO aKyCTHUECKOIO paccesHusl B BepxHeM (3 — 6 M)
u npugoHHoM (19 — 22 M) cnosax mopsa. IIpoBenenHas aMIoIuTyaHAS
KauOpoBKa Npod el CUTHAIOB 0OPAaTHOTO aKyCTHYECKOTO pacce-
SIHUSI TIO3BOJIAET OOBEKTUBHO CPaBHUBATh YPOBHH JXO-CHUTHAJIA BO
BceM amanasoHe pabounx rayomH ADCP. IlomydeHHble 3HaueHHS
YPOBHS 3XO-CHTHaJa, KaK MPEATOoNaraercs, )KeCTKO CBS3aHBI C KO-
3¢ HUIUEHTOM 00BEMHOr0 aKyCTHUECKOTO PacCesHUs Ui pabodeit
gactotel ADCP, oqHako mapameTpsl Takoi (yHKIMOHAIBHON CBS3H
erie TpeOYIoT AKCIIEPUMEHTAITEHBIX TTOATBEPKISHHIHA.

AHanu3 BpeMEHHOW M3MEHUYMBOCTH aKyCTHUECKHUX 3XO-CHUTHAJOB
OT MOPCKOH cpezpl MMoKa3aj, 4TO MHTEpPBajIbl MAJIOW aKyCTUYECKON
MYTHOCTH BOJBI YEPEAYIOTCS C OTHOCHUTENBHO KOPOTKMMH (0 He-
CKOJIBKHX CYTOK) CHTYaIMsIMH PE3KOTO YBETWYEHHUS aMIUINTYH (IH-
KaMM) 5XO-CHTHajla, OCOOEHHO XapaKTepHBIMU Ul BEPXHETO CIIOA
mops. [loBTOpsieMOCTh, aMIIIUTYABI, MPOAOKUTEILHOCT MUKOB, a
TaK)Ke COOTHOIICHNE MX aMIUIUTY/ B BEPXHEM H HIDKHEM CJIOSX MO-
P CYLIECTBEHHO pa3IMyaloTCs, B T.4. B pa3HbIe CE30HBI Toja.

st BbIENEeHNs TTMKOB YCUJICHUS aKyCTHYE€CKOM MYTHOCTU pas3-
paboTaHa METOAWKa MX aBTOMAaTHU3WPOBAaHHOW WACHTHU(UKAIIMU OT-
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HOCHTEIILHO MOPOTOBBIX 3HAYEHWH M BBIYHCIICHUS OCHOBHBIX Mapa-
MeTpoB. Jlanee MpoBOAUIOCH UX COMOCTaBIIEHHE C OCHOBHBIMHU BITH-
SIOIMMHU (haKTOpaMHU BHEIIHEH cpelbl — CKOPOCTBIO W HaIlpaBJIeHU-
€M BeTpa, MOIIHOCTHIO BETPOBOTO BOIHEHHUS, OCAJKaMH BOJIH3H
r. [eneHmKuK, THIPOJIOTHIECKUMH YCIOBUSIMH, B T.4. C HCIOJbB30-
BaHUEM CIIyTHUKOBBIX AAaHHBIX. Pa3sHOPOAHOCTh HCTOYHUKOB HH-
(dbopManyu Ha ITOM dTaIe UCKITI0YaIa BO3SMOKHOCTh aBTOMATH3aLIUH
aHaM3a M WHTEPIPETAINH HX BIUSHHS HA aMIUTHTY]Ty aKyCTHYECKO-
r'0 9XO-CHT'HAJA.

BeIsBI€HBI HEOMHO3HAYHOCTH M CIOXKHOCTH B3aMMHBIX CBSI3EH
MEX]y BHEITHUMHU (GOPMHUPYIOMIUMHU (AKTOPAMH U U3MEHYHBOCTHIO
napamMeTpoB MHKOB CUTHAIa OOPaTHOTO aKyCTUYECKOTO PaCCEsHUSI.
[TpuBonsATCS MPUMEpPHI OLEHOK BIUSHUS Pa3NWYHBIX BHEIIHHUX (ak-
TOPOB Ha (YOPMHUPOBAHUE MHKOBBIX 3HAYCHUH XO-CUTHAJIA.

Pabora BbimonHeHa npu ¢uHancoBoi noanepxkke PH® (mpoext
Ne 14-50-00095) u PO®U (npoekt Ne 14-05-00159).

CHHEHUAJIN3NPOBAHHAS BA3A IAHHBIX YPOBHSA
MOPA IO JAHHBIM MAPEOT'PA®A UI'Tl PAH

Cumonosa 10.B., Kazakos C.U., bep3osa U.I'., Xamuuesuu H.B.

YI'll PAH, Kayueenu, Poccus
science(@bshpg-ras.ru

KaroueBbie ciaoBa: 0aza mgaHHBIX, mapeorpad, THAPOPUINIECKUIA
MIOJINTOH, YPOBEHb MOps, WH(QOPMAIMOHHBIE CHUCTEMEI, JTaHHBIC
HaOIOACHNM, TIpOrpaMMHOE ObOecrieueHne, yCBOCHUE TaHHBIX, WH-
Tepeiic mporpaMMei.

CoBpeMeHHBII 3Tall M3y4YeHHs] U OCBOEHHS PEeCcypcoB Mopeil u
OKEaHOB XapaKTEPHU3yeTCs HapacTaroIlUM MOTOKOM HMHGOPMAILUH O
COCTOSITHIM MOPCKOW Cpe/ibl B pEaIbHOM BPEMEHHU U OOJIBIINMH 00b-
eMaMH 3HaHUH, OoJyuYeHHBIMU B MpeIIecTBYyIoMmKe roapl. [ omne-
PaTHBHOTO HCIIOIB30BAaHUS 3TOM MH(POPMALUK HEOOXOOUMO CO37a-
HUE U pa3BUTHE HHPOPMALMOHHBIX CHCTEM cOopa, mepelnadu, xpa-
HeHHUs, oOMeHa, 00paboTKH, aHAIM3a U 00EeCTICUeHUS TI0Ih30BaTeIeH
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OKeaHoTrpaUIeCKUMU TaHHBIMHU. LleHTpaqbHBIM 3JEMEHTOM TaKHX
cucreM ABJstoTcs 06a3bl nanHbix (B/1) HaOmoneHni.

[IporpammHuoe obecnieuenue b/l ypoBHS MOpsi, MOTYYEHHBIX Ma-
peorpadom, Mo3BOIIAET ClEAyIOIIee:

— TOTOBHTH JaHHbIe HaOmoneHWid K HeoOxoamMomy Qopmary

JUIs aBTOMAaTUYECKOM 3arpy3KH UX B 6azy;

— OCYIIECTBIISITH IIPENBAPUTEIbHBIM KOHTPOJIb KauecTBa MaH-
HBIX;

— HMIOPTUPOBATH JAaHHbBIE B 0a3y;

— MPOCMAaTpUBaTh M IMPOU3BOIUTH KOPPEKIHIO ITaHHBIX HEIO-
CPEICTBEHHO B TalJiWIle WIM B 33JJaHHOM OTpe3Ke BPEMEHH,
€CJIM BO3HHUKIIN OIIMOKH;

— TPOCMAaTPUBATh XapPaKTEPUCTHKH 0a3bl C 3JIEMEHTaMHU CTaTu-
CTHKH;

— TPOBOJUTH BPEMEHHbIE OCPEAHEHUS TaHHBIX (CpeHeYacoBoe,
CPEAHECYTOYHOE, CPEAHEMECSIYHOE, CPETHETOZI0BOE);

— TPOU3BOIUTH PacyeT MECSYHBIX M FOJIOBBIX aHOMAJINI YPOBHS
MOpS;

— TpeACTaBIATh HCXOJHBIE M PACCUMTAHHBIE JaHHBIE B BUJE
YHCJIOBBIX PSIIOB U Ipaduyeckoro MaTepuana,

— OJKCIIOPTHPOBATH BHIOpAaHHBIE JAaHHBIE B BHJI€ TEKCTOBBIX JIHOO
excel- ¢aiinos.

J1d MCXOOHBIX JaHHBIX MPOCMOTpP coaepxkumoro b/l mpousso-
IOUTCS B IIpefenax roaa, s OCPETHEHHBIX JAaHHBIX — 3a BECh Bpe-
MeHHOW uHTepBasi. B BJ/[ peanuzoBaHa BO3MOMXHOCTb MOJYyYEHUS
MPOCTEHIINX CTaTUCTUYECKUX XapPAaKTEPUCTHK IAHHBIX, TAKHX KaK
00beM MH(pOPMALMK 38 KOHKPETHBI BPEMEHHOH CPOK, KOJINYECTBO
M3MEpPEeHH, MHUHHMAaJIbHOE, MaKCHUMaJbHOE W CpeqHee 3HAYCHHS,
JUara3oH U3MEHEHMUs.

B nponecce coznanus u pazsutus b/l pemraercs u 3agaua cnace-
HUS UCTOPHYECKUX M TEKYLIMX JaHHBIX Mapeorpada, mpeicTaBicH-
HBIX Ha OyMa)XHBIX IHArpaMMHBIX JEHTaX.

OcHoBHBIM opMaTOM XpaHeHus gaHHbIX B B/l saBnsercs ¢popmar
.db mporpammsl "Paradox". BJ1 «Mapeorpad» mnpeacTaBiser codoro
JaHHBIE 110 YPOBHIO MOPS C TUCKPETHOCTHIO | MHUHYTAa.

B nactosimee Bpemst BJ] mapeorpada BkiIo4aeT 1aHHBIE YPOBHS
Mops ¢ 1991 mmo 2017 rT., ¥ OHA TTOCTOSIHHO ITOTOJTHSAETCS ITyTeM 00-
pabOTKM apXUBHBIX M TEKYIINX NaHHBIX. L[EHHOCTh apXMBHBIX IaH-
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HBIX BO3PACTaeT C IIONBITKAMHU OICHHUTH BO3MOXXHBIC W3MCHCHHS
kinumata. Jlanneie B/l ypoBHs Mops mo naHHBIM Mapeorpada JaroT
BO3MOKHOCTh OLICHUTb TEHIEHLUU W3MEHEHHs YpOBHS Ha yKa3aH-
HOM TIPOMEXYTKE BpEeMEHH. Takas OIleHKa IoKa3ajga TeHICHITHIO
pOCTa YPOBHS MOPSI CO CKOPOCTBIO Mopsiaka 2,7 MM/T. DTO 3HaUYCHUE
HECKOJIBKO TPEBBIIIAET OLEHKH POCTa ypoBHsS UepHOro mMops B Lie-
oM. OmgHako otMeTnM, uTo KanmuBenbckuii Mapeorpad HaXoIUTCS B
CcaMOM IIEHTpE FO’KHOTO KpbUTa TopHOTro KphiMa, Ha KOTOPOM IPOWIC-
XOJIUT TIPOLIECC OITYCKAHUS 3€MHOM KOPHI.

ABtopbl Omarogapsat cotpyaanka MI'M PAH Jlonorosa B.B. 3a
co37aHue mporpamMm onuppoBKH rpa@uuecKux MaTEpPHAIOB U MaTe-
Matnyeckoro obdecreuenus b/

PaGora BeImoHEeHa B pamkax roczananus Ne 0835-2015-0002.

BJIMSAHUE AHTPOIIOI'EHHOT'O UBMEHEHUS
BEPEI'OBOW JIMHUU U PEJBE®A JTHA HA
JAHAMMNYECKHUE U MOPO®OJINHAMUNYECKHUE
MPOIIECCHI B 3AIIATHOM YACTHU KPBIMCKOI'O
HOJYOCTPOBA

Xapuronosa JI.B., ®omun B.B., Anexkcees [.B., UBanua E.B.

OI'BYH MT'U, 2. Cesacmononw, Poccus
lukharitonova@rambler.ru

KiroueBble ciioBa: BETPOBBIC BOJHBI, TMHAMHWKAa HAHOCOB, YHUCJICH-
HOC MOJCIIMPOBaHUE.

B macrosmeit pabote TpoBeEeHB pacdeThl IMapaMeTPOB IOJICH
BOJIHEHUS U MOP(HOTUHAMHUYECKUX XapaKTEPUCTUK B OEperoBoii 30He
3anagHoro Kpeima B paiioHe o3epa boraiinsl. B HenaBHee Bpems cy-
MIECTBOBAI MPOEKT CTPOUTEIHCTBA TIIyOOKOBOJIHOTO IOPTAa B aKBa-
Topun o3epa. CormacHo MPOEKTYy MOpTa, IIAHUPOBAIOCH U3MEHUTH
KOH(UTYpannio OeperoBoil TUHUH W TMOCTPOUTH MPOXOTHONW KaHA
KaK MHHAMYM TIIyonHO# 20 — 25 M.

UucneHHOE MOJCIUPOBAHUE MMApPaMETPOB BETPOBOTO BOJHEHUS
BBIMIOJIHEHO Ha ocHOBe Monean SWAN. JIns moBBIIIEHUs IPOCTPaH-
CTBEHHOTO pa3pemIeHus] pacueThl MPOBOIMINCH METOJIOM BIIOXKEH-
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HBIX CETOK JJIsl TPEX IOCIEN0BATEIbHO YMEHBIIAOMUXCA 00IacTei.
st TpeTbelt pacueTHOM 00JaCTH pacueThl BBIMOJIHEHBI JUIs 2-X Ba-
pHaHTOB penbeda IHA: AT COBPEMEHHOW CHTyalUH W U CIlydas
W3MEHEHHUS KOHUTypanuu OeperoBoil JTUHHHM W THOYTITyOJeHHS
noaxoHoro ka"ana g0 20 — 25 m. [TapameTpbl BETpOBOro BOJHEHUS
TIOJTyYeHBI JUIsl TUMIOBBIX Hampasienuit Betpa (1O, 103, 3, C3, C) u
ckopoctHu BeTpa 10 m/c.

[IpoBeneHHbIE YUCIIEHHBIE SKCIEPUMEHTHI IOKA3alH, YTO MpH
BO3/IEIICTBMM BETPOB OT 3alaja 1 Ioro-3amaja B UcciaeayeMblil pailoH
MIPUXOIAT BOJIHBEI OT IOro-3amaja. IIpu r0)KHOM BETpe HalpaBIcHUE
BOJIHEHUS HA TpaAHHUIE MHCCIETyeMON aKBaTOPHUH COBIAJAaeT C
HanpaBiieHHeM BeTpa. BoiHbl Hanbombmei BeicoTH (10 1,5 M B Mo-
pHcTOii yacTu pailioHa) GopMupyer roro-3ananHslii Betep. Ilo mepe
IIPOABIKEHUSI K Oepery BOJHOBBIE (POHTHI Pa3BOPAYMBAIOTCS,
CTpEeMsICh 3aHATh MOJOXKEHHE, MapaiensHoe uzobaram. I[Ipeamnona-
raeMoe M3MEHeHHe KOH(UTypanuu OeperoBO JUHUHM U JHOYIITYO-
JEHHE HE OKaXyT 3HAYUTEIBHOIO BIMSHHSA Ha HANpaBJICHUE BOJH.
Ho 310 mpuBeneT Kk M3MEHEHUIO TIOJIOKEHHS U30JIMHUH BBICOT BOJIH.
Hapn noaxoaHbIM KaHaioM NP BCEX PaCCMOTPEHHBIX HAIIPaBIICHUSIX
BETpa M30JIMHUM BBICOT BOJH M30THYTHI B CTOPOHY Oepera. A mpu
HanboJIee BOJHOOIACHBIX FOT0-3aMaJHOM M FO’KHOM HAaIIPaBIICHUSIX
BeTpa clelyeT OXKHIAaTh YBEJIWYEHHUS BHICOT BOJH BOJM3M BXOIA B
nopT Ha 8 — 10 % OTHOCHTENBHO BHICOT BOJIH, 0Opa3yIOLIUXCs MPH
COBPEMEHHOM CUTYaIlUH.

BaxxHoil XapaKTepHCTHUKOW SBISETCS MPHIOHHAS OpOWTaNIbHAS
CKOPOCTh BOJIH. 3HA4€HMs NPUIOHHBIX BOJIHOBBIX CKOPOCTEH BO3-
pacTaroT ¢ yMeHbIIeHHeM TITyouHb!I oT 0 10 60 cM/C, 9TO MPUBOIUT K
B3BEIIMBAHUIO M MEPEHOCY JTOHHOTO MaTeprajia Ha MEJIKOBOJbE MPH
JNeHCTBUM BOJHEHUs. HauMmeHbllie 3HAYCHHS TNPUIAOHHOW OpOH-
TaJIbHOH CKOpOCTH OyIyT IpH BOJHEHHH, 0OPa30BaHHOM BETPOM OT
ceBepa. Hamboupiyie BeMWYMHBI MONMYYEHBI ISl CHTYaIllil C IOTo-
3amajgHbIM U 3amagHbeiM BeTpamu. Haj noxOnHON MoaxoIHOro KaHa-
Jla MOYKHO OXWJIaTh CHI)KEHUE BEIMYUH MPHUIOHHBIX BOJIHOBBIX CKO-
pocteit no 2 cm/c. CHIKEHHE BEIMYHUH NMPUIOHHBIX BOJHOBBIX CKO-
pocTeit 10 CTOJIb MaJIBIX BEIMYUH OyJeT MPUBOANUTE K aKKyMYJISIIUT
HAHOCOB B caMoOi JIOKOMHE, TO €CTh K 3aHOCHMOCTH MPOXOIHOTO
KaHaJja.
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Takxe OBLJIO BBIMOJHEHO MOJCIMPOBAHHME IOJCH BOIHOBBIX TE-
YCHHMI M MPOCTPAHCTBEHHOTO pacrpeesicHUs] HWHTCHCUBHOCTH TPO-
LIECCOB IPO3HH-CEIUMEHTAIINA HAHOCOB B paiioHe o3epa boraiiisl 10
U TOCJe TPEANOaraeMoro CTPOUTEIbCTBA MOpPCKOro mopta. Jlms
aToro MopdoauHamudeckas moaeiab XBeach Obiia amanTupoBaHa K
TPeThel pacueTHOM CeTKe, MCMONb30BaBINEHCS PH pacyeTax BETPoO-
BOro BonHeHus. [Ipeamonaranoch, 4To BOJHBI HAOETAIOT ¢ 3amaja, a
JTHO CJIOKEHO M3 CpeIHErpaHyIMPOBAHHOIO MECKa C AUaMETPOM Ya-
crur 5x107* M 1 mwotHOCTBIO 2650 KI/M>.

[TokazaHo, YTO CTPOUTEIBCTBO TOPTa BBI3OBET CYIIECTBEHHOE
HU3MEHEHHE CTPYKTYPHI IMOJI BOJHOBBIX TCUECHUH M MPUBEICT K WH-
TEHCU(DUKAIMKM CETUMEHTAIMOHHBIX IMPOIECCOB B pallOHE BXOJa B
mopt. Tak e OTIIoKeHHEe HAHOCOB MHTEHCUBHO OYAET MPOUCXOIUTh
U B caMOil aKBaTOPUU MOPTA.

PACITPOCTPAHEHMUE 3ATPABHAIOIUX BEIIECTB
AHTPOIIOTEHHOT O ITPOUCXOKJIEHUA
B IIOJIY3AMKHYTbBIX BOAOEMAX

Xmapa T.B.

OI'BYH MT'U, 2. Cesacmonons, Poccus
xmara@mhi.ras.ru

KuaroueBbie cjioBa: MOAETUPOBAHME, 3arps3HAIONICE BEILIECTBO,
pe4YHOM CTOK, TUBHEBbIE CTOKH, /[HenpoBcko-byrckuii numan, Cea-
CTOIIOJIbCKAsA OyXTa

B cBs3u ¢ Bo3pacTaroleil aHTPOIIOT€HHOM Harpy3Kol Ha 3KOCH-
CTeMBI MIETb(OBBIX 30H MOPSI O0COOYIO aKTyaJIbHOCTHb MpHoOpeTraer
3ajaya YIpaBiICHUS KAaueCTBOM IPUOPEKHBIX MOPCKUX BOX IyTEM
HOPMHUPOBAHUS M ONTHMHU3ALNN COPOCOB 3arPSA3HAIONINX BEIIECTB.

OOBEKTOM SKOJIOTMYECKUX HUCCIEAOBaHUN B JaHHOH paboTe sB-
JISIFOTCS IBA YaCTUYHO M30JUPOBAHHBIX OT MPUIIETAIOLIEN aKBAaTOPUH
MOPCKHMX BOJOE€Ma, 3KOCHCTEMa U KadyeCTBO BOJ KOTOPBIX IOABEp-
YKEHBI CUJIbHOMY aHTPOIIOT€HHOMY BIIUSHHUIO.

BriOpannsie mist uccnenoBanust J{HenpoBcko-byrckuit numan u
CeBactononbckasi OyxTa XapakTepH3YIOTCSI BBICOKMM YPOBHEM 3a-
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TPA3HEHHS BOJ, OOYCJIOBJIEHHBIM PEYHBIM CTOKOM (pexu JlHemp u
IOxuep1it byr B numane u peka YepHas B OyXTe), a Takyke HHTECHCHUB-
HOM aHTpOINOreHHON Harpy3koil. OJHaKO eciIu YPOBEHb 3arps3HEHUS
Box J[HempoBcko-byrckoro numana B OONbIIEH CTENIEHH OIpenes-
€TCsl pEYHBIM CTOKOM, TO Ka4ecTBO MOPCKHUX BoJ CeBacTONONIbCKON
OyxThl (hopMHUpYETCS MOJ HEMOCPEACTBEHHBIM BIUSIHUEM JHUBHEBBIX
1 X035 ICTBEHHO-OBITOBBIX CTOKOB IOPOJa.

JlaHHBIM aKBaTOPWSAM TMPHUCYIIM TAKHE YEPTHl UMIAKTHBIX panio-
HOB NPUOPEKHON YacT MOpSsi, K&K MEIIKOBOJHOCTH U, CIIEJ0BATEIb-
HO, aKTUBHOCTb T'MIPOJMHAMUYECKUX IPOLECCOB, 00YCIOBIEHHBIX
BETPOBOI N1eATENHOCTBIO; 3aTPyIHEHHBIN BOJOOOMEH C OTKPBITOM
(MeHee 3arpsa3HEHHOM) YaCThIO MOPAL.

Baxubm akTopom GopMUpOBaHUS S3KOCHCTEMBI MOTY3aKPBITHIX
BOZOEMOB, MOABEPKECHHON aHTPOIIOTEHHOMY BO3ACHCTBUIO, SIBISET-
Csl UX TUIPOJIOTUYECKUI PEXUM, KOTOPBII pacCUUTHIBAJICSA MPH HUC-
MOJIb30BaHUH THAPOAMHAMHUYECKOTO OJIOKAa YHCICHHOW TPEXMEPHOM
HECTaIMOHApPHOW THUIpOTEpMOJAUHAMUYECKOor Monenu. biok camo-
OYHIIEHUSI MOPCKHX BOJ OT 3arPSA3HAIONINX BEIIECTB aHTPOIIOT€HHO-
r0 MPOUCXOKACHUS OBbUI MCIIOJIb30BaH Ha NpHUMEpE NIBYX Hambolee
pacnpoCTpaHEHHbIX TUIOB — HE(PTENPOLYKTOB M IaTOI'€HHBIX MUKPO-
opranu3moB. IIpm pacderax ydYWTBIBAJIOChH CAaMOOYHIIEHHE BOJ OT
yKa3aHHBIX TUIIOB 3arpsA3HSAIONINX BEIIECTB B PE3yJIbTaTe MPOLIECCOB
uxX (GU3NYECKON, XMMUYECKOM M OHMOJIOTHUECKOW TpaHc(hOpMaLuy.
KoHuenTpanust 3arpsA3HAIOMNX BEIIECTB, KOTOPBIE CUUTAIOTCS MPH-
MECBIO HEHTPaIbHOH IIaByYECTH, B MOCTYNAIOIINX BOJAX CUMTAIAChH
pasHoii 100 ycioBHbIM eauHUIAM (%).

OcHoBHas Macca 3arps3HSIOINX BEIIECTB, MOCTYHAOMUX CO CTO-
koM /JlHempa, KOHIIEHTpUpyeTcs B Mpefenax BepxHero cios 3 M. B
TIOBEPXHOCTHOM CJIO€ BOJ| B IIEHTPAJIbHOM YacTH JMMaHa KOHIIEHTpa-
st HeTEenpOyKTOB MOXKeT nocturath 30 — 45 % (0T KOHIIEHTpaIuu
B JIHEMPOBCKHX BOJAX), MATOT€HHBIX MHUKpoopranuzmMoB 20 — 25 %.
o Mepe npuOIMKeHNsT K MOPCKOH TpaHUIe KOHIIEHTPALMSI CHIKAET-
cst 10 20 % 1 HedTenpoAyKTOB U 10 5 % 11 MATOTEeHHBIX MHUKPO-
OpPTraHU3MOB.

Jna uccrnenoBaHusl BIUSHASA JMBHEBBIX CTOKOB Ha (OpPMHpOBa-
HUe KauecTBa Boj B CeBacTOINMOILCKON OyXTe OBLIO MPOBEAEHO HC-
CJIEJOBAHNE PACIHPOCTPAHEHMsI 3arpsi3HAIONIMX BEIIECTB B CaMoOd
rpsa3Hoit ee yactu — FOxHO# OyxTe. B KyToBOif wactu FOxHO# Oyx-
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THI GBIT 3a7aH MOTOK MPecHHIX Boj ¢ pacxonom 0.1 m’/c, comepxa-
LIUX 3arPSA3HAIONIEE BEIIECTBO.

MogenupoBanue pacupoOCTPaHEHHS 3arpsi3HSIOMIMX BELIECTB B
akBaTopun FOHOUM OyXThI TIOKa3aJ10, YTO TPH THUIWYHBIX IS BOJIO-
eMa 00beMax MOCTYIUICHHS JIMBHEBBIX CTOKOB IPH BETPax CEBEPHBIX
PYMOOB MaTOreHHbIE MUKPOOPTaHU3MBI OYAyT HaKaIIUBaThCs B BO-
JoeMe, yXyAllas KadecTBO ero BoI. sl OCTalbHBIX HAIpaBICHUH
BETpa 3arps3HSIONIee BEIECTBO JAHHOTO THIA OYAeT BBIHOCHUTHCS
BETPOBBIMH TEUEHUSIMHU 32 MpeAenbl akBaTopuu FOKHOH OyXTHl u
IIPY MPEKPAIIEHUH TOCTYIUICHUS IUBHEBBIX CTOKOB IIPOUCXOIUT OT-
HOCHTEIBHO OBICTpOE ounIIeHne akBaTopun KOxHOM OyXTHI.

PaboTa BbIoTHEHA B paMKaxX TOCYAapCTBEHHOTO 3aJaHus 10 Te-
Mme 0827-2014-0010.

IBOJIIOLIUA THAPOPPOHTA, OBYCJIOBJIEHHOI'O
CTOKOM PEK U JEHCTBAUEM BETPA B IIEJIb®OBOM
30HE YEPHOT'O MOPA

Ipiranosa M.B.!, Jlememko E.M.2

'®I'BYH MT'HU, 2. Cesacmononn, Poccust
YTl PAH, nem. Kayusenu, Poccus
m.tsyganova(@ mhi-ras.ru

KaroueBsblie ciioBa: menb(, OapOKIMHHOE TEUEHHE, CTOK PEK, THJ-
POQPOHT, UUCIEHHOE MOICTHPOBAHHE.

PeuHo#i cTOK OKa3bIBa€T CyIIECTBEHHOE BIUSHHE HA TUAPOPHU3IU-
YeCKHEe U OMOJIOTMYECKHE XapaKTEPUCTUKU MOPCKHUX OKOCHCTEM.
Peunsle Bogbl yuacTBYIOT B ()OPMUPOBAHUM COJEBOrO OanaHca Mo-
pell, UX TepMOXAIWHHOW CTPYKTYpBI, OHOJOTHYECKOTO DPEeXUMa B
MPUOPEKHBIX pallOHAX, 3HAYUTEIHFHO BO3ACUCTBYIOT Ha ONTHYECKUE
cBoiicTBa BoJ. ONPECHEHHBIN CIOW TaK)K€ MOXKET BBI3HIBATH Pa3BH-
THE XAIMHHOW IUPKYJSINHA U BIUATH HA JIOKAIBHYIO TUHAMHUKY pe-
ruora. OcoOeHHO 3TOT (GakTOp BaKEH I TeX 0acCEeHHOB, B KOTO-
phI€ BIAJAIOT KPYIHBIE PEKH, K KOTOPBIM OTHOCUTCS UepHoe Mope.
Lenp paboTsl 3akimt04YaeTCs B UCCIEAOBAHUU BIHSHUS HAPABICHHS
BETpa Ha pacnpocTpaHeHUs BoJ peku JlyHail B ceBepo-3araHoi ya-
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ctu YepHoro mops. Panee mccnenoBanuch AMHAMEKA, (OPMUPOBA-
HHUE W 3BOJIIOLUS TUAPO(POHTA M MPHOPEKHOTO TEUECHUS C YUETOM
CE30HHOH HM3MEHYMBOCTH, PacXxoja PEeKH W CTpaTu(UKALUHA BOJX
menbha. Mopckasi TpaHUIla yCTHEBOTO B3MOpPHs peku JlyHail cooT-
BeTcTBYeT u3oranuue 17,8 %o.

IIpu BO3EHCTBHM IOT0-3aM1aJHOTO BETpa MEPEHOC PEUHBIX BOJ K
0Ty BIONh Oepera OJOKUpyeTcs, OOpa3oBaBIIHMACA THUAPOPPOHT
pacmpocTpaHseTcs K CeBepO-BOCTOKY W BOCTOKY B CTOPOHY CBaja
ryOuH. [Ipu 3TOM pacrnpecHEHHbIE BOJBI IBMKYTCS B AHTHUIUKIIO-
HUYECKOM HAalpaBJICHUU M BBIHOCITCS B INIyOOKOBOIHYIO 30HY 3a-
nagHoi yactu Mopsi. CeBepo-BOCTOUHBIN BETEp MPIKUMAET TUTIOM K
3amaJHoOMy Oepery, B pesylibTare oOpasyeTcs paclpecHEHHOE TpH-
OpexkHOE TeueHHe, KOTOpOe BBIHOCHUTCS B I0KHYIO 4acTh Mops. Be-
TEP CEBEPO-3aMaJHOrO HAIIPABIICHUS CMEIIAET FPaHULy paclpecHe-
HBIX BOJI B BOCTOUHOM HaIlpaBJICHUH.

Mogenbs COBMECTHON AMHAMUKU MEJIKOTO MOpS JaeT KaueCTBEH-
HO BEPHOE I0JIOKEHHE CTOKOBOTO THAPO(POHTA B paiioHe ycTbs Ly-
Has W aJeKBaTHO OMNHKCHIBAET €r0 IBOJIOLHUIO B NMPHUOPEKHON 30HE
menbGa U OpMUPOBAHHE BAOJNBOEPETOBOTO IUIOTHOCTHOTO Teue-
HUS, TTO3BOJIAET OLIEHUTH €T0 PacXol Ha Pa3sHOM YJAJIIEHUH OT yCTbA
pPEeKY TpU pa3IUYHBIX HANpaBJIEHUAX BeTpa. Pe3ymbraTsl MOaennpo-
BaHUsI TO3BOJIMIIH MTOJYYUTh XapaKTEPHbIC BEPTHKAIBHBIE MaCIITAObI
U paccTOsHUS OT Oepera JO BHEIIHEH I'paHMIBI CTOKOBOTO (poHTa
pexu JlyHail. OTU BETWYUHBI MOJTBEPKIAIOTCS aHATM30M apXUBHBIX
THAPOJIOTHYECKUX W3MEpeHHH Ha mienb(de, KOTOphIe AAI0T aHaJo-
THYHBIE XapaKTEPHbIE PACCTOSIHUA A0 BHELIHEH IPaHUIBI CTOKOBOTO
rUapoQpoHTa Ul TUIMYHBIX YCJIOBHM CTpatuuKaluyd BOA Ha
menb(he 1 BeTUYHUH pacxoa BoAsl peku yHait.

PaboTta BbImoNHEHa B paMKax TOCYyAapCTBEHHOTO 3aJaHus 10 Te-
MaM Ne 0827-2014-0010 u Ne 007-01314-17-001.
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NEPEYEHH OPTAHU3ALIMI

AAHHUMU - DenepanpHOE TOCYAAPCTBEHHOE OIOKETHOE YUPEKIe-
HUE  «ApKTHYeCKMH M AHTapKTUYecKHM  HayyHO-
UCCIIeIOBATEILCKUI HHCTUTYT», T. CaHkT-IleTepOypr.

AHO HUL «Iloasipuasi MHUIMATHBA» — ABTOHOMHAs HEKOMMED-
yeckas opranmsanus Haydrno-unhopmarmonHsiid neHTp «Ilo-
JsipHasl UHULMATHBAY, I'. MockBa.

AO «'HUHT'W» — AxkumonepHoe oOmecTBo «l'ocymapcTBEHHBIH
Hay4YHO-HCCIIEI0BATEIbCKUN HaBUTallMOHHO-
ruaporpadudecKkuiit THCTUTYT», T. CankT-lleTepOypr.

BHIDYull CA®Y - Bricmasg mKoia SKOHOMUKH, YIPaBICHHUA H
npaBa denepabHOrO roCyAapcTBEHHOIO aBTOHOMHOI'O 00pa-
30BaTENIBHOTO YUpeXAeHUs Bbiciiero oOpasoBaHus «Cesep-
HBIN (ApKTHYecKHit) (henepanbHbI YHUBEPCUTET
uM. M.B. JIoMoHOCOBa», I. ApXaHTeJIbCK.

I'OHUH - ®enepanbHOE rOCYIapCTBEHHOE OIOKETHOE YUPEKICHUE
«I"ocynapCTBEHHBIN oKeaHorpahuIeCKuit UHCTUTYT
um. H.H. 3y6oBa», . Mockaa.

JABHUI'MMU — depepanbHOe rocyIapCTBEHHOE OIOIKETHOE yupe-
)KJaeHue — «JlaJbHEeBOCTOUHBIM  pPErMOHAIbHBIA  HAay4yHO-
UCCIENOBATEIbCKUNA T'UAPOMETEOPOJIOTUYECKUN HHCTUTYTY,
r. Bnagusoctoxk.

HA3 IOHII PAH - ®eaepanbHOE TOCYAapCTBEHHOE OFOIKETHOE
yupexaenue Hayku «HCTUTYT apunnbix 30H FOxHOTO Hayu-
Horo nieHTpa Poccuiickoii akajgemMuu Hayk», T. PocToB-Ha-
Hony.

HUBM PAH — ®denepaiibHOE TOCYIapCTBEHHOE OIOMKETHOE yUpe-
KACHUE HAYKH <<I/IHCTI/ITYT BBIYHCIINTEILHON MaTeMaTHKHA
Poccuiickoii akagemun Hayk», r. Mockaa.

HUBIIC KapHIl PAH — denepanbHOE TOCYIapCTBEHHOE OFOIKET-
HOE yupexaeHne Hayku «MHCTHTYT BoAHBIX mpobiem Cesepa
Kapensckoro Hayunoro nentpa Poccuiickoil akageMuu HayK»,
r. IleTpo3aBoick.
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UI'nJl CO PAH — ®enepanbHOEe TOCYIapCTBEHHOE OIOKETHOE
yUpexJIeHIE HayKH «MHCTUTYT THAPOINHAMUKA
uM. M.A. JlaBpentbeBa Cubupckoro otneneHus Poccuiickoit
aKajgeMun Hayk», T. HoBocubupck.

M3 CO PAH - ®epepanbHOEe rocynapcTBEHHOE OIOIKETHOE
yupexaeHue HayK{ «MHCTHTYT MEP3JI0TOBEACHUS
uM. IL.1. MensaukoBa Cubupckoro oTaeneHust Poccuiickoi
aKaJeMHH Hayk», T. SIKyTck.

HUHIT CO PAH - ®enepaibHOE TOCYIapCTBEHHOE OFOKETHOE
yupexaeHne Hayku «HCTHTYT HedTerazoBOH TeoNorMH U
reopmsukn  uM. A.A. Tpopumyka CHOUPCKOTO OTIOCICHUS
Poccwiickoii akagemun Hayk», r. HoBocuOupck.

HNHO3 PAH — ®enepanbHoe rocyIapcTBEHHOE OIOIKETHOE ydpe-
)kaeHue Hayku «HCTUTYT o3epoBenenus Poccuiickoii akane-
MuHu HayK», . Cankt-IletepOypr.

HOA CO PAH - ®enmepasibHOE TOCYIapCTBEHHOE OFOIKETHOE
yupexaenne Hayku —«MHCTHTYT omTmKH  atMocdeps
uM. B.E. 3yeBa Cubupckoro otnenenust Poccuiickoii akane-
MHH HayK», . TOMCK.

HO PAH - ®epnepanbHOe TOCYIapCTBEHHOE OOKETHOE YUPEKIe-
Hue Hayku «MHcTuTyT Ookeanonmorun um. I1.I1. [llupmosa Poc-
CUICKOH akaJeMuu Hayk», . Mockaa.

HUIII' — DenepanbHoe rocylapcTBEHHOE OIOHKETHOE YUpEkKACHHUE
«MHCTUTYT npUKIagHON Treo(U3MKH HMEHH aKaJeMHKa
E.K. ®énoposay, r. Mockaa.

HUIITC — denepanpHOE TOCYIAPCTBEHHOE OIOHKETHOE YUPEIKICHHE
«AHCTUTYT NPUPOTHO-TEXHUIECKUX CHCTEM»,
r. CeBacTonoms.

NDA PAH — DenepanbHOE TOCYIAapCTBEHHOE OIOKETHOE yUpe-
KACHHE HayKH «HCTHTYT bU3NKH aTMocdepsl
uM. A.M. O6yxoBa Poccuiickoii akagemun Hayk», T. MockBa.

K® I'MY — ®unuan OenepalibHOr0 TOCY1apCTBEHHOTO OFOIKETHO-
ro 00pa30BaTENBHOTO YUYPEKIACHHUS BBICIIETO OOpa30BaHUS
«l"ocyapcTBEHHBI MOPCKOM YHUBEPCUTET UMEHHU aJMupaia
®.®D. Ymakoay, r. CeBacTOIOJIb.
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MATI'Y - OepaepanbHOE TOCYIAapCTBEHHOE OFOKETHOE 00pa3oBa-
TeNbHOE YUYpeXJeHHEe BbICIIEro oOpa3oBaHus «MypMaHCKUN
apKTUUYECKUH TOCYJapCTBEHHBINH YHUBEPCUTET», T. MypMaHCK.

MI'UMO — ®enepansHoe rocyqapcTBEeHHOE aBTOHOMHOE 00pa3oBa-
TEJIFHOE YYPEeXKACHHE BbIcUIET0 00pa3oBaHusl «MOCKOBCKUH
rOCYJapCTBEHHBI HHCTUTYT MEKAYHAPOIOHBIX OTHOLIEHUH
(yHuBepcureT) MuHKCTEpCTBAa HHOCTPAaHHBIX Aen Poccuiickoit
®epepauun», r. Mockaa.

MI'Y — ®enepanbHoe TOCyIapcTBEHHOE 010 KeTHOe 00pa30oBaTeb-
HOE YYpeXIeHue Bbicuiero oopazoBanus «MOCKOBCKHI ToCy-
JIapCTBEHHBIN YHUBEPCUTET uM. M.B. JloMmoHOCOBaY,
r. Mockaa.

MMBH KHII PAH — ®enepanbHoe rocy1apcTBEHHOE OFOKETHOE
yupexaeHne Hayku «MypMaHCKHH MOpPCKOH OHOJOTHYECKUN
uHCTUTYT Konbckoro Haydnoro neHTtpa Poccuiickoil axane-
MUU HayK», I. MypMaHCK.

M®THU — DenepaibHOE TOCYIAPCTBEHHOE 00pa3oBaTeIbHOE yUpe-
JKJIEHUE BBICIIErO IMpodeccnoHaIbHOro obpasoBaHus «Moc-
KOBCKHUH (DU3UKO-TEXHUICCKUH HHCTUTYT (TOCYIapCTBEHHBIM
YHHUBEPCUTET)», T. JlOATONpY THBIH.

HUHU «AIPOKOCMOC» — ®denepanbHoe TOCyIapcTBEHHOE OIO-
J)KETHOE Hay4Hoe yupexjeHue «HayuHo-uccienoBaTenbCKuil
MHCTUTYT a’pokocMuyeckoro MoHuTopuHra "ADPOKOC-
MOC" MuHnucrepctBa o0pa3zoBaHusi U Hayku Poccuiickoit
®Penepannn NMoJ HAyYHO-METOAWYECKUM PYKOBOACTBOM Poc-
CUICKOH akaJeMuu Hayk», . Mockaa.

000 UTH «CKAHOJKC» — OOmecTBo ¢ OrpaHHYEHHOW OTBET-
CTBEHHOCTBIO N HXeHepHO-TEXHOIOrMYECKU I LIEHTP
«CKAHBKC», r. Mocksa.

Ilpupoanplii opHUTOJIOTHYecKHid Mapk B HMMepeTMHCKOW HH3-
MeHHoOcTH — ['ocyapcTBeHHOe Ka3zeHHOe yupexjaeHue Kpac-
Homapckoro kpas «[IpupoaHblii OpHUTOJOTHYECKUN MapK B
HmepeTuHckoit HU3BMEHHOCTHY, T. Coun.

PITMY — ®enepanbHoe rocyaapcTBeHHOe OOKeTHOEe 00pa3oBa-
TEeTBHOE YUPESKICHHE BBICIIEro oOpa3zoBaHusa «PoccHickuit
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TOCYJapCTBEHHBI T'MAPOMETEOPOJOTNYECKUN YHUBEPCUTETY,
r. Cankt-IlerepOypr.

PI'Y veprn m raza (HUY) um. U.M. I'ydoxkuna — DenepanbHoe
roCyJapCTBeHHOE OIO/KETHOE 00pa3oBaTeNbHOE YUPEKICHUE
BhICIIEr0 00pazoBaHusi «PoccuiicKuii rocy1apCTBEHHBIH YHU-
BepcuTeT HedTH M raza (HanmmoHanpHBIA HCCIEIOBATETHCKHMA
yauBepcutet) umenn .M. I'ybxuna», r. Mocksa.

POPU — Poccuiickuit ®onn dynaameHTanbHbix MccneaoBanuid,
r. Mockaa.

CeBacronojbcknii IITMC — CeBacTOnoNbCKUNA LIEHTP MO THUIPO-
METEOPOJIOTHH U MOHUTOPHHTY OKpY>KaroImieu cpemsl, r. CeBa-
CTOIIOJIb.

CeBl'Y — ®enepanpHOE TOCyJapCTBEHHOE aBTOHOMHOE 00pa3oBa-
TeNbHOE yupexaeHue Bricuiero oopa3zoBanusi «CeBacToNob-
CKHI rOCyJapCTBEHHBIH YHUBEPCUTET», I CeBaCTOMOIIb.

CO I'OUH - Cesacromosbckoe otneneHue demepasbHOTO TOCY-
JTAPCTBEHHOTO OIOKETHOTO yupexaeHus «['ocymapcTBeHHBIN
OKeaHOTpadUIECKHIA UHCTUTYT M. H.H. 3y6oBay,
r. CeBacToONOMb.

CO®ATI OH3 PAH — CekIust 0KeaHOJIOTHH, (U3UKHA aTMOC(HEPHI H
reorpaduu Otnenenust Hayk o 3emiie Poccuiickol akajgeMun
HayK.

CIIoI'Y — depepanpHOE TOCYymapCTBEHHOE OIOHKETHOE 00pa3oBa-
TETPHOE YUpeXKIEHHe BhIcIIero oOpa3oBaHusi «CaHKT-
[etepOyprckuii rocynapCcTBEHHBI yHUBEpCUTET», I'. CaHKT-
ITerepOypr.

CIIO TOUH - Cankr-IlerepOyprckoe otaencHue DenepanbHOrO
roCyJapCTBEHHOro OMOKETHOTO yupexkaeHus «l ocynap-
CTBEHHBIN OKeaHorpaduuecknii nHCTUTYT uM. H.H. 3ybGoBay,
r. Cankt-IletepOypr.

TOU [ABO PAH - ®enepambHOE TOCYIapCTBEHHOE OFOKETHOE
ydpexacHue Hayku « TUXOOKEaHCKUM OKEaHOJIOTMYECKUN UH-
ctutyt uM. B.W. UnpudeBa J]aabHEBOCTOYHOTO OTACNIECHUS
Poccuiickoit akaneMuu HayK», . BiaauBocTok.
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Yuupepcurer Mapumnaa, Komnemxk [lapk, CLIA.

DAHO Poccnu — OenepanbHOe areHTCTBO HAYUHBIX OpraHu3aliuii,
r. Mockaa.

PI'AOY BO K®Y — denepanbHOE TOCYJapCTBEHHOE aBTOHOMHOE
o0Opa3oBaTeiqbHOE  YUPEXKACHHWE BBICHOIETO  OOpa3OBaHU
«Kpbvmckuit (benepanbHbIi YHHUBEPCUTET
uM. B.1. Bepnazackoro», r. Cumdeponons.

®I'bYH UMBU - denepanbHOE TOCYIApCTBEHHOE OOIKETHOE
yupexaeHne Hayku «HCTUTYT MOPCKMX OHMOJIOTHMYECKHX HC-
cegoBannii M. A.O. KoBaneBckoro PAH», r. CeBacTomons.

®OI'BY «KpbiMckoe YI'MC» — ®DenepanbHoe TOCYIapCTBEHHOE
OromkeTHOEe yupexaenue «KpbIMcKkoe yrnpaBieHHe MO THAPO-
METEOPOJIOTHH M MOHHTOPHHTY OKpPYXaloIel cpenmb», ATrpo-
MeTreoposiorndyeckas ctaHnuus Hukurckuii can, r. Snra.

®I'BYH MI'M - denpepanpbHOe TOCYAapCTBEHHOE OOKETHOE
yupexaenne Hayku «Mopcko TUApOPU3NIECKHH HHCTUTYT
PAH», r. CeBacTomos.

@uaunan MI'Y B r. CeBactonosie — Oumnan OexepaibHOTO TOCY-
JApCTBEHHOI'0 OIOHKETHOTO 00pa3oBaTENFHOTO YUPEKACHUS
BEICIIIETO 00pa3oBaHus «MOCKOBCKHI TOCYIapCTBEHHBIN yHU-
Bepcuter  uM. M.B. JlomonocoBa» B 1. CeBacrormoue,
r. CeBacTomnoms.

®OHJ] <HAHCEH-IHEHTP» — Hayunsii dboumx «MexmyHapon-
HBIM LIEHTP N0 OKPY>KArOUIEH cpelle U AUCTAHUHOHHOMY 30H-
nupoBanuio nMenn Hancenay, r. Cankr-IletepOypr.

IOHII PAH - ®enepanpHOE TOCYIapCTBEHHOE OIOKETHOE yUpe-
xkaeHne Hayku «FOxHbIN HayuHBIH neHTp Poccuiickoil akazne-
MHH HayK», . PocToB-Ha-J[oHy.

OO UO PAH - lOxHoe otaenenue PenepanbHOro TrocyJapCTBEH-
HOTO OIO/KETHOTO yupexaeHus Hayku « MHCTHTYT okeaHOJ0-
run  um. ILIL. upmoBa Poccuiickoil akageMuu Hayk»,
r. 'eneHKuK.

IO®Y — denepanbHOE TOCYTapCTBEHHOE aBTOHOMHOE 0OOpa3oBa-
TEJILHOE yUYpEeXJIeHHEe BBICIIEro MpodecCHOHaIBHOr0 00pa3o-
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BaHus «HOXHBIN (enepanbHBIl YHHBEPCUTET», T. PocTOB-Ha-
Hony.

UI'Tl PAH - ®epnepanpHOE TOCYIapCTBEHHOE OIOMKETHOE yUpe-
xaeHue Hayku «YUepHoMOpckuid TuApodU3nYecKuid TOIUTOH
PAHy, nrr. Kanmsenu.

ENS de Lyon — Bricuias HopMaibHas mikosa JInona.

IFREMER - HHCTHUTYT u3yuYeHHS M OCBOEHHsA Mops, T.bpecr,
Dpannys.

NERSC - Nansen Environmental and Remote Sensing Centre,
r. bepren, Hopgerus.
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