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CTBEHHOI MHPPACTPYKTYpbl MHOIUX cTpaH. OcOOeHHO BelnKa 3HaYMMOCTD 3TON MPOOIEMBI I CTPaH,
VIMEIOIVIX BBIXOZl K MOPIO, TaK KaK IpUOpeXHbIe payloHbI OT/INYAI0TC Harbosiee pa3BUTON XO35ICTBEHHOM
MHPPACTPYKTYPOIL, U STU PAlOHbI SABIAIOTCA Hanbosee YyBCTBUTEIBHBIMI K VI3MEHEHUIO MOPCKOTO KIIN-
MaTa U Pa3IMYHbIM 3KCTPEMAJIbHBIM IIOTOJIHBIM U K/IMMAaTU4€CKVM SIBJICHUAM.

[Tpouecc M3ydeHns M3MEHEHMI K/IMMaTa MPEJIIo/IaraeT BbICOKYIO CTENEHb MEXXIYHAPOJHOTO COTPY/-
HIYeCTBa KaK B IUIaHe cOopa MH(OPMALUI O COCTOSTHUY OKPY>Kalollleil Cpefibl, TaK U B IUIaHe e€ aHam3a
C LeJIPI0 PACKPBITHA MEXaHM3MOB M3MEHEHUIT KIMMaTa ¥ IPOTHO3MPOBAaHA KIMMAaTU4eCKUX M3MEHEHNII
B Pas3/IMYHbIX IPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax. 3ajaya HacTOsIIe pabOThI COCTOUT B OOBERN-
HeHuu ycwmmii crenyanuctos Poccun, CHIA n Ykpanssl fns GopMupoBaHuA 06LIefOCTYIIHONM OKeaHo-
rpadudeckoit 6a3pl JAHHBIX U JOKYMEHTMPOBAHNUA KIMMATHYECKUX M3MEHEHUIT Ha OOLIMPHON MOPCKON
aKBaTOPMM CEBEPHOTO IOTYLIApUA.

Hacrosimiast paboTa oxBarbeiBaeT 60/bliine MOpCKue sKocucteMbl bapenuesa, bemoro, Kapckoro, Jlamn-
TeBbIX, BocTouno-Cubupckoro, YykoTckoro Mopeit Ha ceBepe n AzoBckoro, Yépraoro u Kacrimitckoro mo-
peit Ha 1ore.

Kpome nepBu4HbIX OKeaHOTpadueCcKUX JAaHHBIX, AT/IaC COTEP)XUT Pe3y/IbTaThl UX 00pabOTKM /1S BbI-
ABJIEHMS KIMMAaTU4YeCKOM M3MEHYMBOCTY TUAPOTOTMYECKUX IIPOLECCOB B APKTUKE U B I0)KHOM pETVIOHE.
JIna KnoyeBbIX TUAPOIOTMYECKUX pa3pe3oB bapennesa, YépHoro, AsoBckoro n Kacnmiickoro mopeii mo-
CTPOEHBI BEpTUKAJIbHbIE CPEIHEKINMATUYECKIE PACIIpe/le/IeHNA CONMEHOCTY M TEMIIEPATYPbI BOJ U X aHO-
MaIny I K&KJO0T0 MecsIja KaKIoro rofia, 00eCclieYeHHOTO JAHHBIMYA, U /I XapaKTepHBIX IIePUOTOB.

B ATace BriepBble IIpeficTaB/IeHbl MHOTO/IETHIE JaHHBIE O JIEJOBOM pexXiMe bapeH1ieBa MOps U KapThl
PBIOHOTO IIPOMBICTIA, CBEIEHNS O MHOTOJIETHEI 3MEHUYMBOCTH JIEHOBOTO pexxnma Asosckoro u Kacrmii-
CKOT'O MOpEIL.

B pesynbrate corpynumyectna crnenyamictos Poccun (FOHLL PAH) u Ykpanmner (MO YxkpHUTMI,
r. CeBacToONO/Mb) CYIIECTBEHHO pacliypuiach 6asa JaHHBIX IO A30BCKOMY MOPIO (O 67 TBIC. MOPCKUX
CTAHLIVIT).

B ATrac BK/IIOUEHBI 9KCIIeUIVIOHHBIE HAOMIOEeHNs, BBIIONHeHHbIe B epuog 2001-2013 rr. MMBU
(1 290 cranumit B bapennesom n Kapckom mopsx) u FOHIT PAH (7 169 cranumnit B A3oBckoM, YépHoM n
Kacnnitckom Mopsix).

basa janHbIX 10 IIaHKTOHY bapenniesa Mops fononHena 863 cTaHUMAMM, BIIEPBbIE B AT/IaC BK/IIOYE€HA
0a3a JaHHBIX 10 ITAHKTOHY A30BcKoro Mops (1 411 craHmmit).

ITepBas r1aBa COfEP>KNUT OOLIYI0 XapaKTePUCTUKY OKeaHOrpadmuecKoil 6a3bl JaHHBIX, CCBUIKM Ha MC-
TOYHMKM HONMy4YeHyst nHbopManyy, obcyxaeHne GopMaToB XpaHeHNs ¥ IPOLeAyp KOHTPO/IS KayecTBa
VICTOPUYECKVX U COBPEeMEHHBIX 9KCIIEIUIIVIOHHBIX JJAHHBIX, METOJIOB UX 00pabOTKI.

Bo BTOpOIT 1 TpeThbeii IaBax AaHO OIMcaHMe 6a3 JaHHBIX AJIs APKTUYECKOTO U I0XKHOTO PETMOHOB CO-
OTBETCTBEHHO. JI/Is1 Ka>KIOro MOpsl PaCCMOTPEHBI IIPUCYIINe eMy 0COOEHHOCTH paclpefiee Vsl CTaHIIA,
IpefiCTaB/IeHHbIX B 6a3e maHHbIX. [ BapeHueBa u I)KHBIX MOpel NPUBEIEHbl IPYMepPbl HOCTPOEHMS
BPEMEHHBIX CEpUII TEMIIEPATYPbI M COTEHOCTH BOJ], IEOBOTO PeXXMMa ¥ IIPOMbIC/IA.

YeTBépTas I71aBa COREPXKUT ONVCAHNE CTPYKTYPbI JaHHBIX DVD, Ha KoTopoM pasmelieHs! 06a3bl JaH-
HBIX 11 BCe TpadudecKye MaTepyaibl.
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1. OKeaHorpadmyeckan 6a3a AaHHbIX

1.1. ICTOYHUKM OAHHbIX

JlaHHbIE /1 HACTOAILEro AT/aca IOTY4YeHbl U3 CIeYIOIIX OCHOBHBIX UCTOYHMKOB:

- Kimmmarnaeckne Atmacel, onmy6nukosanabie HOAA [Matishov et al.,, 1998; 2000; 2004; 2006; 2008;
Luchin et al., 2009];

— 6a3a aHHBIX MMPOBOTO IIeHTpa JaHHBIX 110 okeaHorpadu, Silver Spring, NOAA, CIIIA (http://www.
nodc.noaa.gov/OC5/WOD/pr_wod.html);

- 6a3a jaHHbIX EXnHOI (poccmitickoit) TocynapcTBeHHOI cucTeMbl MH(popMaryy 06 o6cTaHoBKe B M-
posoMm okeane (ECVIMO) (http://data.oceaninfo.ru).

YacTh COBpEeMEHHBIX IaHHBIX 3a nepuoy 2001-2013 rr. 6bl1a MoTydYeHa 13 9KCIeANIMOHHBIX OTYETOB
IOHL] PAH n MMBI.

Marepuaibl, 3HaYMMble /I MCCIENOBAHV M3MEHEHNII KIMMaTa OObIINX MOPCKUX 9KOCUCTEM Ha
npoTsDKeHuy nocnenuux 140 jet, 6putn HaliieHsl B 6ubnmorekax Hopsexxckoro ITonspuoro Mucturyra
(r. Tpomcé), JaptmyTt Komnemxk (CIIIA), YauBepcurera mrata Ansicka (r. @eepbenkc), Myses Harypaib-
ot Vicropun (r. Hoto Vlopk), Poccuiickoit akaiemun Hayk (r. Cankt-IleTep6ypr), a Takxe B My6IMIHbIX
6nbmoTekax ropogos Mypmancka, PoctoBa-Ha-/lony, Mockssl 1 CankT-IleTepOypra.

VicTopudeckue faHHBIE O eOBOM pexxyiMe A3oBckoro u Kacnmitckoro Mopeit 6511 IpefRocTaBIeHbl
Jenapramentom Pocruzpomera nmo OO0 n CKDO, ncronb3oBaHbl TaKke HAOMIOAEHNS CHELMaINCTOB
IOHII PAH nocnegnux net B menbre JoHa.

VlcTouHMKaMM IaHHBIX 110 JIEIOBOMY peXXuMy bapeHiieBa MOps ABIAIOTCA efoBble KapThl Hamonanb-
HOTO IIeHTpa JaHHBIX 10 uccregoBanmio cHera u nppa CIIA (National Snow and Ice Data Center, http://
nsidc.org) 3a 1977-1996 rr. 1 0630pHBbIe 1efoBbIe KapThl CeBepHOTo JIefOBUTOrO OKeaHa JIefOBOro LieHTpa
ApKTUYeCKOTO M aHTApPKTMYECKOTO Hay4dHO-VCCIenoBaTenbckoro nuctnryta (AAHUU, http://www.aari.
ru) 3a 1997-2010 rr.

ITepBryHbIe JaHHBIE IO POCCUIICKOMY ppIO0TOBCTBY B bapeniieBoM Mope ¢ 1985 o 2010 rr. mpegocTas-
nensl corpypamkamy HITK «Mopckas napopmatnka» (r. Mypmanck) [I.H. KnoukosbiM 1 .M. IllaToxnHBIM.

1.2. PopMaTbl A3HHDbIX

Jnsa mpencTaBieHNs NMEPBUYHBIX JAHHBIX B 3JIEKTPOHHOM BHJe UCHonb3yercsa NpuHAThI B HOAA
«WOQODselect csv format», rae B kauecTBe pasfe/IUTeNs UCIONb3yeTCs 3amsTas. UTeHue TaHHBIX B 9TOM
¢dbopmare He TpebyeT crieanN3MpPOBAHHOTO IPOTrPaMMHOT0 obecriedeHus. VIMeHHO B 3TOM popmarte JaH-
Hble IpefcTasneHbl HA DVD B manke DATABASE.

dopmat nmeeT 67I04HYIO CTPYKTYPY, cocTosmyo n3 pasnenos GENERAL FIELDS, npefcraBieHHBIX
B Tabnuie 1.1. Kaxxpgas cranuus HaunHaeTcs ¢ kiaoueBoro cinoBa CAST B mepBoM cTonbdie, u €€ onncaHue
pasfienieHo Ha HeCKONbKO cekumit. Huke B Tabmuijax 1.2-1.4 nmpuBefeHo onmucaHMe OCHOBHBIX pasie/ioB
CAST, METADATA, BIOLOGY METADATA, VARIABLES, BIOLOGY.

Ta6muia 1.1. OcHoBHble cexiun popmata « WODselect csv»:

Muapukarop Havama
Mupukarop okonyanud cekuuu | CopepkaHue

CeKIUI
CAST VHAMKATOP HayajIa CIeAyIoLell | paclo/loKeHMe U IaTa CTaHIVIM, UfjeHTIduKa-
CeKLINU LnuA peiica
MHIKATOD Hadata crenviomeii | CTPAH cyaHo/maTdopma, IPOeKT, OpraHm-
METADATA celf[ - p Ayromt 3a1ys, MeTeopoIorys U apyras uHdopmarys,
T OTHOCSIIASCS K POBENECHUI0 U3MEPEHMIA
VARIABLES END OF VARIABLES SECTION | PO Habmonenuit

(ecrm mpucyTCTBYET)

uHdpopmauusa 06 orb6ope npob IIAHKTOHA

BIOLOGY METADATA | BIOLOGY
(ecmu mpuUCyTCTBYET)

PpEe3ynpTaThl Ha6}I}O,IleHI/IH 3a INIAaHKTOHOM

BIOLOGY END OF BIOLOGY SECTION
(ecnu mpucyTCTBYeT)
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Ta6muua 1.2. ®opmar cekuuit CAST / METADATA / BIOLOGY METADATA: Ta6nuua 1.4. ®opmar cekuuu BIOLOGY:
Cronber 1 Cronbers 2 Cronben 3 | Cronber 4 Cronben 5 Howmep Hassauye cronfua | Omucanue cronbua [Tpumep
HasBaHnue nusmepsiemoit cronbua
WHO4EBOE HepeMeHHOI (ITycTo A | 3HaueHue Epuniupt usmepers | Texcrosoe HOPAJKOBBII HOMEP 3aINCcK
CJIIOBO pev yero A VIN TUII KOBVIPOBKI onycaHue 1 BIOLOGY PAA p 1
TIOJIell MeTa/JaHHBIX) B CeKIINU
[Tpumep cexuym «CAST» ) Upper Z BepXHsIs IPaHNuIia c1ost oTéopa 0
CAST 7550947 WOD Unique Station WOD code npo6bL, M
-11. HIDKHAA IPaHnIa c1ost otéopa
NODC Cruise ID GE_9629 | NODC code Latitude - .3338 3 Lower Z 6 200
decimal degrees [IpOOBL, M
ITpumep cexupyn «<METADATA» 4 Value Type i 3H§qe1;m1, YRASAHHOTO Taxon count, Wet Mass, etc.
Country GE ISO code GERMANY B cTonone
Ship/platform 2977 WOD code METEOR 5 ORIGINAL VALUE | ucxonHoe 3HaueHue M3MePEHU (value)
CTD: TYPE 6 F ¢rar xavyecTBa uctouHMKa gaHHpix | WOD code
Dataset Temperature 4 WOD code UNKNOWN Orig Unit VICXOJIHBIE eIV HNLIbI VI3MEepeHUsA #/m?, mg/haul
[Tpumep cekuym «BIOLOGY METADATA» 8 WOD CBV value SHAYCHUE II0C/IE ITEpecieTa B CTAH- (value)
Water_volume 23.4 m?>(cubic meters) AlapTHEIE CAVHIDI MSMEPCHMA
Mesh size 54 um (micrometers) 9 F ¢mar World Ocean Database CBV WOD code
Gear _co de 101 WOD code 10 _unit eVHUILA U3MepeHNs #/m?’, mg/m’, or ml/m’?
- 11 _meth MeTOJI pacueTa WOD code
Ta6muua 1.3. @opmar cexuunu VARIABLES: 12 WOD PGC TPYNIIOBOI KOZ, I/TAHKTOHA 3?&i(;22a(rlzczg)0§>lzgl)<ton,
VARIABLE | Depth F 0 Variable 1 F o) - ; > OPP
- TaKCOHOMMYECKIIT HOMep/Ha3BaHe 3 .
UNITS . :Iliriible 1 13 ITIS TSN/Name ITIS 85272 ( = Calanus finmarchicus )
Prof-Fla (WOD 14 mod TaKCOHOMMYeCKMIT Mopudukarop WOD code ( sp., spp.; -..)
(entire p% ofile) code) (WOD code) 15 sex VIH/[MKATOP TI071a WOD code ( male, female)
sHaverye | drar ¢rar kave- ¢nar kayecTBa 16 lif VHIVMKATOP KU3HEHHOI CTa/[UN WOD c(ci)f[l ¢ (eg)g, larva,
oMe 6 KauecTBa ¢rar 3HaYeHUe CTBa 3HavYe- | UICTOYHMKA COPEPOAIE, ...
HOM ;)0 . r};y OI/IHbI Ot{ 3’1(“)B KaecTBa nepemerHof | Hus mepe- SHAYCHL 17 trp MHANKaTOp Tpoduyeckoit nmpuHag- | WOD code (parasitic,
FOPHSOHT fa rop FOPYSOR™ |y crounmka | Ha TOPM30HTE | MEHHOI Ha | IIepeMeHHOI Ha AEXKHOCTU autotrophic, ...)
30HTe Ta . )
TOPU30HTe TOPU30HTe WOD code (benthic, pelagic,
18 rlm MH/IVIKaTOP Cpefbl OOUTaHNUA dobioti
[Tpumep cexuym « VARIABLES» endobiotic, ...)
19 ftr ¢dbopma TakcoHa WOD code
VARIABLES | Depth F © Temperature | F © 20 spm MeTop onpenenenus uncineHHoctu | WOD code (special dyes or lighting)
UNITS m degrees C 21 min size MVHMMAJIbHBII pasMep WOD code or mm
22 max size MaKCUMaJIbHBIN pa3Mep WOD code or mm
Prof-Flag 0 0 23 ind length JIVHA TaKCOHA microns
24 ind width IIVPYHA TaKCOHA microns
1 12.23 0 2 25.4467 0 2 - .
25 ind rad pajmyc TakcoHa microns
2 30.72 0 2 25.4405 0 2 26 tsv 006beM poOBI used for multi-net samplers
3 50.80 0 2 19.9403 0 2 Bornee noppo6Hoe onucanue copep>xutcs Ha caiitte NODC http://www.nodc.noaa.gov/OC5/SELECT/dbsearch/
csv_info.html. B Tabnuiax 1mcnonb3ywTcsA CrHenyanbHble KOAbI, KOTOpble IpefCTaBlIeHbl Ha caifte http://

www.nodc.noaa.gov/OC5/WOD09/wod_codes.html, a Takxe pasmemensr Ha DVD B manke DATABASE/
WODCODES B Byx ¢popmarax *.pdf u *.txt.

ITpumeyanne. F - dar kagsecrsa WOD nnis otienpHoro ropusonra, O — ¢yiar kadecTBa MCTOYHMKA JIS OT/IEIbHOTO TOPU3OHTA.
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1.3. [loCcTyn K AaHHbIM

Hannble pacrionoxennl Ha DVD B manke DATABASE B Bujie apxusoB *.zip. OHM CTPYKTypUpPOBaHbI
II0 TUIIAM IPUMEHAEMBIX [ M3MepeHM MeTO[I0B (MHCTPYMEHTOB). 3/1eCh COfiep>KaTcs Ik, IMeHa KO-
TOPBIX COBIIAZIAIOT C KOIOM COOTBETCTBYIOIIEIO MHCTPYMEHTA, peacTaBaeHHoro B KomoHke DATASET ra-
6muer 1.5. Hanpumep, manka ¢ umeneMm OSD BK/II04aeT JaHHbIE, IOTyYeHHbIE C IPYMeHeHeM 6atoMeTpa
11t 0T60pa mpo6 Boabl. BHyTpM nanku HaxopATCs (aii/ibl JaHHBIX, MIMEHa KOTOPBIX COCTOAT M3 COKPAIEH-
HOTO Ha3BaHMs MOPsI B COOTBETCTBUU C Tabnuiieit 1.6 1 yepes HivkHee noguepkusane Tun DATASET. Ha-
npuMep, gaitn ¢ umeHeM br_osd.zip OyzeT comepKaTh 3aapXMBMPOBAHHBI HA0Op HaHHBIX opMara *.csv
ns bapennesa u bemoro Mopeii, U3MepeHHBIX C IIOMOIIBIO HATOMETPOB.

JI151 HEKOTOPBIX NAHHBIX, IPEACTABIEHHbIX HA IMCKE, OTCYTCTBYIOT YHUKA/IbHbIE KOMIbI, KOTOPbIE IPU-
ceanBaeT NODC s peiicoB u craniuuii, HanipuMep, none NODC Cruise ID 6yzmeT comep»xaTb IpomycK,
IIOCKOJIbKY Ha MOMEHT M3JaHmsA ATiaca JaHHble Haxomuwmich B o6paborke B NODC. IIpexpe Bcero, aTo
OTHOCUTCSA K OO/IBIIMM MacCUBaM JaHHBIX 110 A30BckoMy 1 KacnmiickoMy MOpsIM, a TaK)Ke HaOMIOf[eHNSM,
KoTopble BbinonHeHbl MMDbBJ B bapenuiesom 1 KapckoM Mopsx B mocneHue rofbl.

Ha pucke Taxoke pasmenteH ¢aiin Databaselnfo.txt, B KoTopoM cofep)XuTcs crpaBodHas nHpopManus
o ¢ariyax ¢ JaHHBIMY U X pa3MepaMy B OajiTax IOC/Ie pa3apXuBUPOBAHYA.

ITpenctaBnenHble Ha DVD maHHbBIe MOJKHO TaKoKe IIPOYUTATD ¢ TpuMeHeHMeM mporpaMmbl Ocean Data
View (http://odv.awi.de/).

Ta6muia 1.5. Tunel MHCTPYMEHTOB B 6a3e JaHHBIX ATIaca
DATASET | SOURCE

OSD baTomeTp u nu3MepeHus IaHKTOHA

CTD 30H/, /151 U3MePEHMIT 9/IEKTPOIIPOBOSHOCTH, TEMIIEPATYPbI ¥ ITyOMHBI BBICOKOTO Pa3pereHys
(high-resolution Conductivity-Temperature-Depth), HeBo3BpaTHBII1 30H[ /151 M3MePEHMIT STIeK-
TPOIPOBORHOCTH, TeMIIePaTypbl U ITyOuHBbI Bbicokoro paspemuenus (high-resolution XCTD)

MBT Mexannyeckuit 6arurepmorpad (Mechanical Bathythermograph), undposoit 6aturepmorpad
(DBT)

XBT Hesosspatnbiit 6aturepmorpad (Expendable BathyThermograph)

SUR Ha6nmroneHns Ha IOBEPXHOCTY OKeaHa (Befpo, TepMocoieHorpad)

APB ABTOHOMHBIe H6aTUTEpMOrpadbl, IPUKPEIIEHHbIE K MOPCKUM CTOHAM

MRB 3aAKOpEeHHbI Oy

PFL [Tpodpumupyrommii 6yit (Profiling float)

DRB [ToBepxHOCTHBII Apeitdyromuit 6yit (Drifting buoy)

UOR JlaHHbBIEe 30H/I0B, YCTAHOBJICHHBIX Ha OYKCUPYEMbIX TPAaHCIOPTHBIX CPEACTBAX, KOTOPbIE MOJHM-

MAIOTCS U OITyCKAIOTCS B TOJIIIE BOABI O0JIee VTN MeHee Pery/IApHBIM 00pa3oM IO Iy TH CIIef0-
BaHM TPAaHCIOPTHOI'O CPeCTBA

GLD Dnanpep

ITpuMeuanue. bonee moppo6HOe oycaHMe TUIIOB MHCTPYMEHTOB fjaHo Ha caiite NODC http://www.nodc.noaa.gov/OC5/
WOD09/docwod09.html.

Ta6muua 1.6. Tabnmuia cokpaieHnit B uMeH ¢aiiioB Jist 60TbIINX MOPCKUX 9KOCUCTEM
BMS LME

Coxkpaiienne B Ha3BaHNM (ailyioB

A3oBckoe Mope Sea of Azov LME az
bapenneso mope Barents Sea LME br
(Bximouas benoe mope) (including the White Sea)

Kacmniickoe mope Caspian Sea LME cs
Yépuoe mope Black Sea LME bl
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IIpooonncenue mabnuyot 1.6.

bMS LME CoxpalleHre B Ha3BaHUM (aiiyioB
Kapckoe mope Kara Sea LME kr

Mope JlanTeBbIX Laptev Sea LME Ip

Boctouno-Cubupckoe Mmope East Siberian Sea LME es

YykoTckoe Mope Chukchi Sea LME ch

1.4. KOHTpPO/1b KayecTBa AaHHbIX

KoHTpob KauecTBa JaHHBIX POBOAVJICS B COOTBETCTBUY CO CXeMOU, TpuHsATOM B JTabopaTtopun Mop-
ckoro Knmmara (Ocean Climate Laboratory) NODC [Ingleby, Huddleston, 2007; Johnson et. al., 2009].

Taxoke Ipy MOATOTOBKE KIMMATUYECKNX aT/1acoB A30Bckoro Mopst 2006 u 2008 IT. 1 B paMKax JJaHHOTO
npoekTa OpUIM paspaboTaHbl 06LIVe OAXOAB K KOHTPOIIO Ka4ecTBa JAHHBIX, KOTOPbIE VICIIO/Ib30BA/INCh
npu ¢opmupoBanvy 6a3 ganubx (Bl]) [Martummos u gp., 2005; MaTtnmos u ap., 2009; Matishov et. al., 2009;
Matishov et. al., 2010; Moiseev et al., 2012].

[Tponenypa KOHTpO/A KadeCcTBa BKIIOYAET:

— aBTOMATH3MPOBAHHBIN 9Tall 00 BEKTUBHOTO KOHTPOJISI Ka4eCTBAa JaHHBIX, BBIIIOJTHAEMBII C IPYMeHe-
HYIeM pa3pabOTaHHBIX 1A 9TUX Ile/lell KOMIIBIOTePHBIX IPOTPaMMm;

— 9Tall CYyOBEKTMBHOTO aHA/IN34, BBIIIOHAEMBIN CIIeIVIaIICTOM.

I[Tpouenypa uMeeT UTepaTUBHBIN XapaKTep, T.K. IIOC/Ie VICIPaB/IeHN HallJleHHbIX OIIVOOK IIpJ TIOBTOP-
HOJI aBTOMAaTIU4YeCKOI1 IIPOBEPKe MOTYT OBITh OOHAPY>KEHBI HOBBIE.

Ha srane 060beKTMBHOTO KOHTPOJIA IPOM3BOAUTCS MOUCK ¥ YYET BOZMOXKHBIX OLIMOOK B TaHHBIX. Pe-
3y/IBTAaTOM SIB/II€TCS OTYET, COfleprKaInil MHGOPMAIVIO O HalIeHHBIX OIIMOKaxX 1 penynpexaeHnsax. Ha-
PANY C 9TUM TaK)XXe OCYIIeCTB/IAETCA aBTOMATUYeCKasl YCTAaHOBKA (/IarOB KayecTBa IS aHA/TU3UPYeMbIX
IaHHBIX.

Bce mpoBepky MOXKHO pa3fennTh Ha HECKOIbKO TPYIIIL:

— KOHTPO/Ib pOPMATOB JAHHBIX;

— IIpOBepKa IIPOCTPAHCTBEHHO-BPEMEHHOTO PACIIONOXKEHNS;

— NIpOBepKa BEPTUKAJIBHO CTPYKTYPbl U3MEPEHMIT;

— IpOBepKa 3HAYEHNI U3MEPEHNII;

— TIONCK AyO/INKATOB.

B cocraBs nepBoit rpymbl, IOMUMO IPOBEPKM COOTBETCTBYA popMary npefcTaBiennsa nHGopmauny,
BXOZIUT HAOOp /IOIMYECKMX MPOBEPOK (IPMHAJIEKHOCTD JJAThl CTAHIUM HEPUOAY IPORO/DKUTENbHOCTH
peiica, HOPSIOK CIeOBaHMs CTAaHIVIL U T.JI.) ¥ KOHTPOJIb HAIM4YMA HeOOXOAVIMBIX JJAHHBIX O CTaHLIMU W/
WIN pelice A coxpaHeHus: B B,

Bo BTOpY!IO IpyIIy BXOAAT IPOBEPKM, Kacaroliyecs MPaBUIbHOCTY KOOPAVHAT Y KOHTPOJISI BpeMeH-
HOJ I'PYIIIBI (HaTa, BpeMs):

— IIpOBepKa COOTBETCTBMS BPEMEHHOTO VIHTepBaia MEXAY ABYMs IIOC/TEOBATeIbHO BBIIIOTHEHHBIMI
CTQHIVISIMM JIOITYCTMMO CKOPOCTY XOJa CY/IHa;

— TIoTafjaHye KOOPAMHAT CTAHIUII Ha CYIIY;

— IpOBepKa ITTyOMHBI CTAHIUY B COOTBETCTBUM C pe/ibepoM JiHa (B CTydae Hamm4ms 3HaA4eHMsI ITyOu-
HbI Ha CTaHIVN);

— KOHTPOJIb Kypca Cy/iHa B TeUeHNe peiica Ha IpeAMeT OIpefe/eHNs Pe3KO MEHIOLIXCS HallpaB/IeHN
IOBVDKEHMA (3Ur3aros).

B TpeTbio rpymiry BXOAAT:

— IIpOBepKa Ha AyOnpoBaHyie TOPU30HTOB;

— IIpOBepKa Ha Ha/ln4lie OTPULIATe/IbHBIX TOPU30OHTOB;

— IpOBepKa COOTBETCTBMUA 3HAYEHUII TOPU3OHTOB M ITyOMHBI CTaHLMY (B C/Tydae HAaMM4Ms 3HAUCHUA
ITyOVHBI HA CTAHIIVN);

— IIpOBepKa MOpsKa CTIeflOBaHNI TOPU3OHTOB (YHOPSLOYMBaHIE 110 ITTyOuHe);

— KOHTPOJIb Ha IONYCTUMbIe TPAANEHTHI ITUAPOTOTMYECKIX Y TUPOXUMUYIECKIX ITapaMeTPOB.
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B 4eTBEpTYIO IPYIITy BXOAUT KOHTPOJIb TAPaMEeTPOB Ha IONa/jaHye B JOMYCTYMbIe Mana3oHs! (0 ak-
BaTOPMAM, BpeMeHM I'ofia, BpeMeHM CYTOK). /11 COBMeCTHBIX M3MepeHMIT TeMIIepaTypbl ¥ COIEHOCTU BOJbI
IIpeyCMOTPEHbI IPOBEPKM Ha MHBEPCUIO IVIOTHOCTY U TeMIIepaTypy 3aMep3aHus. B cryyae Hamu4msa uH-
dbopmanyy 06 M3MepUTETEHOM IIPHOOPeE Y ero MOTPEIIHOCTY OCYILIeCTBIIACTCS IPOBepKa KOIMYeCTBa 3Ha-
qamyx HuQp i1 M3MepeHHbIX 3HAUYeHMIA.

B a1y rpynmy Tax>ke BXOAUT IIPOBEPKa, OCHOBAHHAA HAa CPABHEHNUY METOAVIK OIpefie/ieHN A HEKOTOPBIX
IIapaMeTPOB, HAIIpMMep, PaC4ET 3HAYEHMI] COIEHOCTY BOZIbI HA OCHOBE PE3y/IbTaTOB MU3MEPEHM 3HAYEeHNIL
X/IOPHOCTH.

[ToMyMO pOBepKM KOPPEKTHOCTY HAHHBIX, CYIIECTBYeT IpobyeMa IOsB/IeHus Jyonupyemoit MHQop-
Maryn. [Ipy 60/IbIIOM YMCITe MCTOYHMKOB MHPOPMALIUY BEpOATHOCTD MOTY4YeHNs OHMX U TeX >Ke JAHHBIX
MHOTOKPAaTHO BO3pacTaeT. [I09TOMy IOMCK 1 MCKTIOUeH e JYO/IKATOB SIB/IsIeTCA aKTyanbHOI 3afadeit. Tpya-
HOCTH €€ peleHys 00YC/IOBJIEHBI TeM, YTO YaCTh JAHHBIX IIPeJICTaB/IeHa He B IIepBOHAYAIbBHOM BIJIE, a IOCTIe
HEKOTOPOit 06paboTKM, 0COOEHHOCTI KOTOPOIL, KaK IIPABUJIO, HEM3BECTHBI.

[ BBINOMHEHMA BU3Ya/IbHOTO KOHTPOJIA MPOCTPAHCTBEHHOTO PACIIONOXKeHNA BCe CTAHIIMM HAHOCAT-
Cs Ha KapTy B reoMHQOPMAIMIOHHOI cucTeMe, paspaboTanHoi ¢ momoupio ArcGIS Desktop 9.%. Takxe
BM3Ya/IbHO NPOM3BOJUTCA KOHTPOIb BPEMEHHON M IPOCTPAHCTBEHHON M3MEHYMBOCTU BEPTUKA/IbHBIX
npodueit IMapoIOro-rUAPOXUMIYECKNX IIapaMeTPOB.

C nomouipio pa3paboTaHHbIX TporpaMm [Matishov et. al., 2009; Matishov et. al., 2010] ocymectBnsercs
UMIOPT HaHHBIX B BJI. 9T0 3akm0unTeNnbHBIIN 3Tall 00pabOTKM JaHHBIX. Bce OKeaHONOTMYECKIe TaHHBIE,
VICTIONIb3yeMble JUIS IIOTOTOBKM aTIacoB B paMKax International Ocean Atlas and Information Series, fo-
CTYIHBI 6€3 OrpaHMYeHMIT Yepe3 MHTePHET-IOPTaJI, MoanepxuBaeMblii HarmonanpabiM neHTpoM Okea-
Honmornvyeckux gaHHbix HOAA.

1.5. MeToabl 06paboTKM JaHHbIX

O6paboTka JaHHBIX BKIII0YA/Ia C/IEAYIOIVIe STAIIbL:

— MHBEHTApU3aINIO IAHHBIX;

— CTaTUCTUYECKUIT aHa/IN3, OLIEHKY U MCK/TIOUeHe «BbIOPOCOB» JAHHBIX;

— IIOCTPOEHMe paclpefie/ieHNi CTAaHIUIA 110 KBaZipaTaM, pailoHaM 1 paspesam;

— YyCpelHeHMe NAHHBIX JIA Olpefie/ieHNs KIMMaTU4YeCKOl HOPMBI;

— IIOCTPOEHMe BEPTUKATIbHOTO pacIipefie/ieH) sl TeMIIepaTyphl ¥ CONEHOCTY BOJL Ha pa3pe3ax;

— pac4yéT aHOMaJINIL.

BbInoNHAIOCh HECKONBKMX BUJIOB IHBEHTAPU3ALIMN JAHHBIX:

— IIOCTPOEHME KapT paclipeeNieHNs CTaHIMIA /1A KaXKI0To Mecslia 110 rofiaM;

— IOCTPOEHNE KapT paclpefie/leHNs CTaHIMI [0 MeCsIaM JyLA BCETo Iepyofia HaboeHMIt;

- NIOCTPOEHNME KapT paclpefeneHns CTaHLMII 10 MecsIlaM 3a BeCh Iepyof, HaOMoaeHNIT /11 OKeaHO-
rpa¢uueckux paspe3os (i bapeHiieBa MOpsI 11 F>KHBIX MOpeit).

91U MaTepuasbl YacTMYHO IpeficTaneHbl HA DVD B pasgene INVENTORY.

J/1s1 IpOBEpEHHBIX NAaHHBIX BBIIONHAICA CTAaTUCTUYECKMII aHA/IN3, Pe3y/IbTaTbl KOTOPOTrO MCIO/NIb30Ba-
JIACB JIJIs1 BBIAIBJIEHNMsI «BBIOPOCOB». Ha TaHHOM aTare KOHTPOJIsI KauecTBa JAHHBIX PACCMATPUBAINCh 3aKOHO-
MEPHOCTHU M3MEHEHMII TOJOBOTO K/IMMAaTUYECKOTO IIMK/Ia TEMIIEPATYPhI ¥ COTIEHOCTH C LI€/IbI0 ONpeeNIeH N
IIpeJieNoB JOIYCTYMbIX 3HAYEHMIT STUX ITapaMeTPOB Ha pa3IMYHbIX TOpU30HTaX. Eciiu n3mMepeHne BbIXOAUIO
32 3TU IPefIeNIbl, TO OHO IIOMeYaIoCh CIIeIVIaTbHBIM KOJOM ((/1aroM) 1 He MCIIO/Ib30BAIOCh TPV TOCTPOCHNN
K/IMMaTUYEeCKIX T107Ieii ¥ BPEMEHHBIX CEPUil TeMIIEPATYPhI U COTEHOCTM.

2. PernoH 1. bonbwime Mopckue 3kocuctembl (BM3) BocTouHOM APKTUKHM

Knumatndeckne n3MeHeHMs B APKTHKe XapaKTepU3YIOTCs HaOOIbIINM pa3MaxoM ¥ BEYT K Cepbé3-
HBIM IOC/IEICTBUSAM /I 9KOCUCTEM VM MOPCKOJI XO35VICTBEHHOII AeATenbHOCTH. [IpuponHas cpena cdop-
MMPOBAJIACh, 10 CYLIECTBY, B IIOCTIE/IEAHNKOBDII IepIOf, KOTOpPbI auTcs 6omee 10 Thic. net. Tombpko 1o
OTHOUIEHVIO K 9TOMY IIePMOJY MOXXHO 00CYXIAaTh IIPMPOIHbIe aHOMA/INY KaK OTK/IOHEHVSI OT CTaTUCTIYe-
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CKYI JOCTOBEPHOJT HOPMBI. B coBpeMeHHOII McTOpyY KIMMaTa CaMbIM TEIJIBIM OB IIePHOJ AT/IAHTIYECKOTO
OINITMMYMa — OKOJIO 6,8 ThIC. /1eT Hasaj [Maruos, ITaBnoBa, 1990]. 3a mociegHMe CTONMETHA OTMEYATNChH
LUK/INYECKMe MSMEHEHNA KIMMAaTa U COCTOSHUA JIE[IAHOTO IIOKPOBa, 3aBeIOMO He CBSI3aHHbIE C AaHTPOIIO-
TeHHbIMU Bo3feiicTBuAMU. Cpeay HUX BbI/IENIAETCA «MaJIblil IEAHUKOBBIN IEPUOMl» B CEpeilIHE MUHYBLIETO
TBICSTYE/IETsI, KOTOPBI ObII OTMeYeH I0XO0NofaHNeM B EBporte, yxy/ieHneM efOBbIX YCIOBUIT B MOPSIX
3amagHolt ApKTUKY, THOe/IbIo II0CeNe NIt eBporelieB B [peHmangum.

YpesBbIuailHO MHTEPECHBIM AB/AETCA BOIIPOC UCTOpUM MccnefoBanna Apktukn. Eme 150 neT Hasan
TOJUTAH/ILBI CBOMMM CbEéMKamy Y HoBoit 3eM/ty 3a/105K1/Ii 0CHOBY Oy yIero MOHMMAaHNA KOmeOaHuIT K-
Mmara B ApkTuke. B konne XIX - Havane XX B. 6/1arofapst yCunysiM IUIesifibl BBITAIOLIVXCS YYEHBIX — MCCTIe-
moBaresieil APKTVMKY — HAlllY 3HaHUA 06 9TOM perroHe 3HaUNUTENbHO pacnpuanch (puc. 2.1).

K xonny XIX B. B MOpsiXx APKTUKM Obl/Ia pa3BEépHYTa CETb METEOPOTOIMYECKIX CTAHIVIL U OPraHu30-
BaHBI peTy/IApHble OKeaHOTpadyeckue u nefoBble CbEMKN. [To aTM maHHBIM cpopMmpoBaHbl MHPOPMa-
IIVIOHHBIe 0a3bl, TO3BOJIAIONIVIE [IeNlaTh 00O0CHOBAaHHBIE BBIBOJIBI O TEHJEHIIMAX IOCTIefHero cTonetus. Cpe-
IV KTMMAaTUYeCKMX MHAMKATOPOB B IPAKTUYE€CKOM OTHOLIEHUY Ba)KHbI M3SMEHEHNA TEMIIEPATYPhbl BOABI U
XapaKTepPUCTUK JIESHOTO MOKpoBa. OT HUX 3aBUCAT COCTOsIHYE OMOPECYPCOB U YC/IOBUSA PbIO0IOBCTBA, a
TaK)Xe BO3SMO>KHOCTH OCBOEHN:A HepTera3oBbIX pecypcos mienbda. /leoBast 06cTaHOBKA BCELIENO Ompefe-
nsieT ycnoBus HaBuranyy o Cesepaomy Mmopckomy mytu (CMIT).

OO1ienpr3HaHHBIM [IOKa3aTe/ieM M3MEeHEHU KIMMATUYeCKOrO PeXVUMa sIB/ISEeTCS BEKOBOI psij Ha-
OmofeHNIT 3a TeMIIEpaTypoit Boabl Ha paspese «Kombcknit Mepupuan» bapenuesa mops (o 33°30' B.11.).

B Teyenne XX B. Hamboee ApKO BBIPAKEHHOI aHOManueyl 6bUIO «IoTerieHne ApKTuku» B 1920-
1930-x rT. TOT PpeHOMEH NPOSBU/ICS B IIOBBIIIEHNY TEMIIEPATyPhl BO3AyXa Ha MIOOepeXbsiX M OCTPOBAX,
COKpAIIleH!Y Ce30HHOTO JIe[STHOTO TIOKPOBa B apKTNUecKux Mopsx [Pponos u ap., 2007]. Cucremarnde-
CKVIX JJAHHBIX I10 JIEZOBUTOCTI MOpeii TOria He ObIIO, HO II0KA3aTeIbHO, YTO €Il IO MOSBIEHMS HOBBIX
JIe[lOKOJIOB OBV Ha4aThl perysipHble peiicel mo CMII (Torma kak sxcmepmums 1914-1915 rr. Ha nefo-
KOJIbHBIX ITapoxopax «TaimMbIp» u «Barirau» He cMOIJIa IPOJITY €0 3a OffHY HaBUTALMIO).
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George
W. Delong

Roald Nils Adolf Erik Fridtjof Aleksandr Stepan Aleksandr Georgy Dmitry
Amundsen Nordenskjold Nansen V. Kolchak 0. Makarov 1. Voeikov Ya. Sedov G. Panov

Pucynok 2.1. Boigaromuecs nccnegopatenu Apktukn XIX — Havamna XX B.
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B 1878 r. Hunbc Hoppenwensy Ha cygHe «Bera» npomen 3a eto ot Crokronbma 1o bepunrosa nponnsa
IpakTIIecKy Bcro Tpaccy CeBepHoro Mopckoro myTu (CMII).

Ilo Havasma 1990-X IT. K/IMMaTH4YecKe YCIOBYS B APKTUKe ObII OTHOCUTENBHO CTaOM/IBHBIMM, C Yepefio-
BaHJeM YMepeHHbIX aHOMa/IMII Pa3HOro 3HaKa. B Teyenye nocnenHnx 20 €T B ceBepHOI MOIAPHOI 061acTn
Ha0/Iof1aeTCA APKO BBIpa>KeHHOE MOTeIUIeHe, KOTOPOe 3aMETHO CKa3aIoCh Ha COCTOSTHMM aTMOC(epbl, OKea-
Ha, MOPCKUX U Ha3eMHbIX /1bf10B [DpornoB u ap., 2007; Levitus et al., 2005; Levitus et al., 2009; Anekcees u fip.,
2010; MaTtumos u fip., 2011; Matumos, [I>xenrok, 2012].

[TpyayHBI KIMMATNYeCKNX QIYKTYalMil B pa3HBIX YacTAX APKTUKM HeOMHAaKOBbIL. B bapeHueBoM Mope
B)XHEMIIMMY (aKTopamMyl BHEIIHETO BO3JEICTBUS SBJIAIOTC Npeobajjaiolye IepeHoChl B atMocdepe
(mMpoTHBIE WM MEPUAVOHAIbHbIE) Y MOCTYIUIEHNE TEMJIBIX aT/IAHTUIECKMX BOJI, MHT@HCYBHOCTb KOTOPOTO
3aBJCUT OT IVI06A/TbHOT OKeaHNYeCKON IMPKY/IALNY 1 crcTeMbl [onbdcTprMa KaK OIHOI 113 €€ CaMbIX [JHa-
MUYHBIX cocTaB/tomux. [l Mopeit Bocrounoit ApkTuky 607bIoe 3HaYeHNe VIMEIOT Vi3MEHEHVsI BOJTHOTO
I TEIUIOBOTO CTOKA BENIMKMX CMOMPCKUX peK. [Ipy MOBBIIIIEHHOM BOJHOM CTOKe YCU/IMBAETCs ONpPeCHEHMe
IIOBEPXHOCTHOTO C/IOSI MOpeii, 4TO YCKOpsieT 06pa3oBaHue JIEfAHOTO IIOKpoBa. BmecTe ¢ TeM 0OMIbHBIII TTa-
BOZIKOBBIN CTOK C €T0 BBICOKVIM TeIIOCOEpKaHMeM CIIOCOOCTBYeT paHHEMY TassHUIO JIbJja.

CywiecTByeT IIMPOKNIL AMANIA30H TOYEK 3peHNA OTHOCUTENIbHO PUPOLbI KIMMATUIECKIX U3MEHEHNIT —
0T 6€30rOBOPOYHOTO IPUHATUS TUIIOTE3bI IJI06AIBHOTO aHTPOIIOT€HHOTO MOTEIIEHMsI 10 HOMTHOTO €€ OT-
punanusa. OTciofa C/efyoT IPOTUBOINONIOXHBIE NOIUTHYECKIE CTpaTernyl. B offHOM cy4yae He0OXOaMMBI
CPOYHBIE COITTACOBAHHBIE MePBI 10 CHVYDKEHNIO BEIOPOCOB MIAPHVKOBBIX IA30B, B IPYTOM — MO>KHO ITOTaraTbCs
Ha CTaOVIBHOCTD U CaMOPETYIMPOBaHye KIMMaTNYeCKOil CUCTeMbI (4TO He VICK/TIoYaeT e€ aHOMaJIbHbIX CO-
CTOSTHMIA, TIONOOHBIX YeTBEPTUYHOMY OJI€fIeHEHNIO) 1 He OTPaHN4YMBaTh 9KOHOMIYECKOe Pa3BUTVIE SKOIOT -
yeckumu 3anpetamu. Cpefyt MUPOBBIX IMJEPOB MepBOIi o3y npuaep>xusaiorca crpansl EC, Anonns u,
¢ HeKoTOpbIMU oroBopKamu, Poccust, Bropoit — CIIA, Kurait, Vingns, k kotopbiM B ekabpe 2011 1. mpum-
kHyna Kanapa.

Mopckie 1 HadeMHbIe 9KOCUCTeMbl APKTHKM 6ojiee YYBCTBUTEIBHBI K M3MEHEHVAM K/IMMaTa U BO3Jeli-
CTBUAIM aHTPOIIOTeHHBIX (PaKTOPOB, YeM SKOCHCTEMBI JPYTUX IPUPOAHBIX 30H. [TocmencTBys moTerieHns st
OOBIIMHCTBA BUIOB CKOpee 0/IaronpysATHBI, HO aHOMAJIVM JIEASHOTO IIOKPOBa HAPYIIAIOT NMIIIEeBble B3aVIMO-
OEVICTBYA B IPYKPOMOYHBIX 30HAX, YXYAIIAETCA SKOMOTMYeCcKasa CUTyalyid NI PsAfia BUIOB )KMBOTHBIX.

[Tpu oTCyTCTBMY Ha/IEKHBIX IPOTHO30B I7I00AIBHOTO K/IMMaTa HeOOXOMMO ObITh TOTOBBIMMU K CTIEYIO-
IIVM BapMaHTaM pa3BUTHUA IIPOLIECCOB B MOPCKOM APKTHKe: IIepBbIIl — POJO/DKeHNe TIOTEIVIEHNS B COOT-
BeTCTBUM C TEHJEHIVEl JBYX ITOCTeTHNX AeCATIIETUIT; BTOPON — CTabuIm3anys Ha YpOBHe, JOCTUTHYTOM
K CepefilHe IOC/IENHEr0 NeCATWIETH; TPETUIl — BO3BPaT K HOPMeE, 3a KOTOPYIO IIPMHATHI YCTIOBUA BTOPOI
1o710BMHBI XX B.; 4eTBEPTHIN — CMEHA 3HAKa AaHOMA/IMY B CTOPOHY IIOHVDKEHMA TEMIIEPATYPhI Y YXYIIIEHN
TIEIOBBIX YCTIOBUIA.

[IpencraBneHHas B ATmace 6a3a JaHHBIX HAOMIONEHMIT 32 MOPCKOI CPEoit U1 pe3y/IbTaThl 00paboTKM 3TOI
nHpopManym B rpapudeckoM Buie Ha DVD matoT ocHOBY 1 mocTpoeHnsA 6oree Hafie)KHBIX IIPOTHO30B
BO3MOYKHBIX KJIMMaTU4eCKNX TeHICHIMIA.

Bo Bropoit yactu Ataca paccMaTpuBaTCs 60/bliie MOpCKue aKocucTeMbl (BMO) ApKTuku, BKII0Yak0-
mye bapenueso u bemoe mops, Kapckoe mope, Mope JlanteBbix, BocTouno-Cnbupckoe n UykoTckoe Mopst
(puc. 2.2).

B vacTp 6a3bl JaHHBIX AT/Iaca [0 CeBEpHBIM MOPSIM BK/I04eHO 337 618 cranumit. VIx pacnpenenenue mo
MOPsIM IpUBEfieHO B TabuLie 2.1, 1o rofjaM U MecsAljaM Ha pUcyHKe 2.3.

B mopsax CesepHoro JIeoBUTOrO OKeaHa, Ije sKCIefuIy BCerga IPoBOsTCA B CI0XKHON IPUPOLHONM
00CTaHOBKe U TPeOYIOT IOBBILIEHHBIX 3aTPaT, BOSMOXXHOCTH CY[OB JJO/DKHBI VICIIONIb30BAaThCsI Hambosee
nonHo. [IpuHIMIaIbHO Ba)KHOE 3HAUYEHE JI/IsI BCET'O KOMIUIEKCa apKTIYEeCKUX UCCIeJOBAHMUII UMeeT cOop
IAHHBIX O Cpefie ¥ 9KOCUCTeMaxX apKTIUecKoro menbda. [I1MrenpbHoe BpeMsa apeHol MOPCKMX SKCIeANIINIA
OB B OCHOBHOM He3aMep3alollyie MOps 3allafiHOl APKTVKY, B KOTOPBIX BEAETCA PHIOHBIN IPOMBICETL.
JlemoButbie Mopst — ot Kapckoro go YykoTckoro — Bcerga mpefcTaB/sIM MHTEPeC, HO ObUIM JOCTYIIHBI
JUIS1 9KCIIEUIIOHHOTO (JI0Ta TOTIBKO B KOPOTKUI HABUTALIVIOHHBIN [IEPUOJ, KaK IPABUIIO, C MIOJS I10 CeH-
TA6pb. Brionornyeckue mporeccel B epyof 3MMHETO IIOKOs 10 TTIOC/IeFHET0 BpeMeHN OblN ¢/1ab0 M3ydeHbl,
VI CYMTAIOCH, YTO OHM MAJIO CKa3bIBAIOTCS Ha OMOIPOXYKTUBHOCTY U BUJJOBOM PasHOOOpasuiu.

3a MHOTMe JecATWIeTV HaydHOU AesaTenbHocT MMBV npro6pen 60/b110it OIBIT MOPCKMX 1 Oepero-
BbIX 9KCIIEIMINIA, OpraHM3aliyl Hay4YHbIX CTAllMOHAPOB B ApKTuKe. KayecTBEHHO HOBBIM 3TAIIOM MCCIIENO-
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Pucynok 2.2. Pacipenenenue cranumii B Mopsax Bocrounoin Apktuku B nepuop, 1827-2013 rr.

Tabmmua 2.1. Pactipenienienye cTaHLmil 1o OO/IBIINM MOPCKIM 9KOCUCTeMaM BocTouHoit ApKTuKn
bonpuine Mopckue sKoCucTeMbI Ymcno craHnmi Ilepmop, rompl
bapenneso mope (Bkmouas bemoe mope) 238 286 1870-2013
Kapckoe mope 38 445 1870-2013
Mope JIanTeBbIX 6 570 1878-2009
Bocrouno-Cubupckoe Mope 3459 1878-2008
YykoTckoe Mope 50 858 1849-2012
Bcero 337618
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Pucynoxk 2.3. Pactipenenenne cranumit mo MecsitiaMm (A) u rogam (B) B 6ase manHbix Mopeit Boctounoit Apkruku (1827-
2013 rT.)
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BaHMII TPYFHOJOCTYIIHBIX MOpell ApkTuku ctamu paborsl MMBI Ha Tpacce CeBepHOTO MOPCKOTO Iy TH C
VICIIO/Ib30BaHMEM aTOMHOTO JIEJOKOTIBHOTO (H/I0Ta.

I[Tepsas sxcnepnumsa MMBU no tpacce CeBmopnyTn 6b1a IpoBefieHa B (eBpaje — Mapre 1996 . Ha
aTOMHBIX JlefoKonax « TaiiMpip» u «Baitrau». E€ ocHOBHOII 3aja4eit ObIIa OlleHKA BO3MOYKHOCTM VICIIONB30-
BaHMA ITOIY THBIX PEVICOB /I HAYYHbBIX MICC/IeIOBAaHMIL. Pe3yIbTaThl SKCIIEANIIY TOSTBEPAVIN, YTO B YCIIO-
BILAIX JIEJOKO/ILHOTO TIJTABAHVA MOYKHO COOMPATh YHUKA/IbHBII Hay4YHBI MaTepua. [ToaToMy Takue pericht
IPaKTUYECKU CPa3y CTaIM IMOCTOAHHON COCTaB/IAOLIEN SKCIIEANIIVIOHHOMN AeATEIbHOCTA MHCTUTYTA.

C Tex mop B MHCTUTYTe NMPOBOAUTCA OT ABYX [I0 YeThIPEX sKcHenuuuit B rofl. Becero 3a mepuop 1996-
2013 rr. 61 BBIIONTHEH 61 petic, B X0fie KOTOPBIX cOOpaH Hay4HBI MaTepyas Ha 2 379 craHnuAx (puc. 2.4).
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Pucynok 2.4. Cranuuu or6opa npo6 B sxcneguuyssx MMBU B 1996-2013 rr., B ToM uncite o Tpacce CeBepHOT0 MOPCKOTO
ITyTY Ha aTOMHBIX JIefloKo/TaX MypMaHCKOTO MOPCKOTO ITapOXOfICTBa

2.1. bapeHueBo n benoe Mmops

UccnepoBanmsa cpenpl 1 skocucreM bapennesa u bemoro mopeit Ha METOOMYECKOM M TEXHUYECKOM
YPOBHe, OTBeYalolleM COBPeMEHHbIM TpeOOBaHUAM, IIPOBOAATCA Yxe 6onmee cronerna. Ha Bapennesom
MOpe OHV BOCXOJAT K paboTaM Hay4HO-IIPOMBICTIOBOII 9KCIeAuIuy mox pykosogctsoM H.M. Kunmosnya,
HavyaThIM B 1899 1. B BetoM Mope aTanmHBIM MOMEHTOM OBIJIO OTKpBITHE OMomornyeckoit ctanuuu Ha Co-
JIOBELIKMX OCTpoBax B 1883 1.

B nocnepyromem passutun Boifensercsa sTan 1970-80-X IT., Korga 6bUI OpraHN30BaH MOTHOMACIITAO-
HBIII MOHUTOPUHT bapeHnieBa u Bermoro mMopedi, BKIIOYAIOIUII perylIsipHble ITTyOOKOBOJHbIE CHEMKM Ha
CTaH/JapTHBIX pa3pesax, paboTsl o mporpamme OOIerocysapcTBEHHOI CHCTeMBI HAaOTIOIeHNIT M KOHTPO-
s 3arpssHeHns okpysxamomeit cpenpl (OI'CHK), HabmoneHns Ha ceTy 6eperoBbIX CTaHII, MHCTPYMeH-
TaJIbHbIE ABUACHEMKIL.

B uctopun nccnegosanmit bapeHiesa Mops mpenMyllecTBEHHOE BHYMAHMe Ye/AI0Ch TEMIIEPATyPHO-
My pexxumy. CBefleH!A O TeMIIepaType BOAbl UMEIOT EPBOCTENIEHHOE 3HaYeHMEe B IPOMBIC/IOBOI OK€aHO-
norvm. [uppodusndeckue u aKycTUdecKye MpoLecchl B BOJHON TOJIIE 3aBYCAT, IIPEX/e BCero, OT TeMIle-
paTypbl BOZIbI, TaK KaK M3MEHUYMBOCTD CONEHOCTU B Ienaruany bapeniesa MOps OTHOCUTEIbHO HEBEIMKA.
JlaHHbIe TEPMOXaIVTHHBIX CBEMOK ITIOCTOSHHO VCIIO/Ib3YIOTCA /IS pacYETOB LIVPKY/IALIMY BOZ U BOZOOOMeHa
AVHAMUYECKIM MeTOAoM. VIMEeHHO 109TOMY Takoe 6OJIbIlIoe 3HaUeHUe IPUAAETC PETY/LIPHOCTH BBINONI-
HeHUs ChbEMOK Ha BEKOBBIX U CTAHJAPTHBIX paspe3ax 1 GOpMUPOBAHNIO 623 OKeaHOMTOTMYEeCKUX TaHHBIX.

OkeaHorpaduueckan 6a3a gaHHbIX U UHBEHTapM3aumsa

B cocraB okeanorpadudeckoii 6aspl ganubix BMO bapeniea u bemoro Mopeii Bkioueno 238 286 craH-
it 3a mepuog 1870-2013 rr., mpu 3ToM Ha akBatopuio beroro Mopst mpuxoputcst 24 156 cranumit (puc. 2.5).
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Pacnipepienenue cTaHLmit IO TofaM M MeCsIiaM IPeCTaBIeHO Ha pucyHKe 2.6. Tabmmubl u KapThl pac-
npefieieHNs CTaHIMI B KKIOM Mecslle KaKIOoro rofia I pacCMaTpuUBaeMoOro Iepyofia IpuBefeHbl Ha
DVD B pasgene INVENTORY.
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Pucynok 2.5. Pactipenenenne cranuuii o aksaropuu bapeniiea u beroro mopeit (1870-2013 rr.)
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Pucynok 2.6. Pacupenenenue crannuit mo Mecsuam (A) u rogam (B) B 6ase manubix bapennesa u Benoro mopeit (1870-
2013 rT.)
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YMeHblIIEHMe YMCaa CTaHIUI 1o cpaBHeHMIO ¢ Kimmartudeckum armacom mopeit Apktuku 2004
[Matishov et al., 2004] cBsA3aHO ¢ TeM, YTO YITE€HBI TOMBKO CTAHIIMM, ITOTAAONINe B TpaHNLbl bapeHIieBa
u benoro mopeit. Bmecte ¢ TeM B 6a3y JaHHBIX B00aB/IeHO 9 572 HOBBIX CTAHIIMII, BBIIIOMHEHHBIX MOC/IE
2000 r., B Tom yucie 1 504 n3 skcneaMIVOHHBIX uccnefgoBanuiit MMBU (puc. 2.7).

B bapen1eBoM Mope crcTeMa ITy6OKOBOJHBIX CbEMOK OPMEHTHPOBAHA Ha CETKY CTAHAAPTHBIX U BEKO-
BBIX OKEaHOJIOTMYeCKIX Pa3pe3oB, CPey KOTOPhIX 0coboe MecTo 3aHMMaeT paspes VI mo Konbckomy me-
punnany (puc. 2.8). Ha HéM BbIepKuBaeTCsA peryIsApHOCTD U oOecIedeHa HarboIbIas IJIOTHOCTD HabIo-
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Pucynoxk 2.7. Cranuuu B 6a3e gaHHbIx bapeHiieBa u beroro mopeii, BoinonHeHHsie B mepuor 2001-2013 rr.
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IeHNI BO BCe MecsIpl rofa. [109ToMy BBIBOIBI 00 M3MEHYMBOCTY OKEaHOJIOTMYECKIX IPOLIeCCOB OOBIYHO
IealoTCs Ha OCHOBe JJAHHBIX 9TOro paspesa [Matishov et al., 2009; Levitus et al., 2009], T.x. mporeccs! B
aTIaHTMYeCKOI BOJHON Macce, KOTOPYIO OH IlepeceKaeT, ONpefe/sioT TeHeHI[Y M3MeHEeHs KIMMaTnde-
CKoI1 cucTeMbl 3Toit yacTu ApkTuku u CesepHolt EBporbl.

Benoe mope B cumy cBoux HeOOIbIINX pa3MepOB U XOPOILeli JOCTYITHOCTY PaBHOMEPHO ITOKPBITO CeT-
KOI1 pa3pe3oB, KOTOPbIE 1O HeJaBHETO BPEMEHM BBITTONTHSIUCH CCTEMAaTU4ecKu. B 1enoBbIii epnop cbém-
KJ He BBIIIOTHS/IVIC, HO TUIPOJIOTMYECKIe YCTIOBYA 3VIMbI OTHOCUTE/IBHO CTaOVIIBHBI U MaJIO CKa3bIBAIOTCS
Ha MOPCKOI1 [1eATE/IbHOCTH.

[ aHanmM3a KIMMaTH4ecKol M3MEeHYMBOCTY IMIPOJIOTMYECKUX XapaKTepuCTUK bapeHiieBa mMops B
Artmace paccMaTpUBAIOTCSA JIBa BEKOBBIX OKeaHOJIOTMYECKMX paspesa:

- Konbckuii paspes, uaymmit o 33° 30" B.1. ot Mypmancka 1o octposa benbiit n Bkmrovatonuit VI Be-
KoBoIT paspes («Konbckuit Mepuaman») u ero npopo/pkenne 1o 80° c.ur. (puc. 2.9);
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Pucynox 2.8. [TonoxeHne 0OCHOBHBIX 1 BEKOBBIX OKeaHOJIOTMYECKIX pa3pe3oB B bapeHnieBoM Mope
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Pucynok 2.9. Pacripepenenne cranimit B momoce 80 kM (A) u penved nHa (B) Brons Kombckoro paspesa
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— MepnBexxXMHCKNII paspes, MAYLIVIT BIOIb napawteny 74°30" c.ur. ot octpoBa MensexmHckuit go Ho-
Boit 3emnu n o6pennusromuit XXIX n XVIII BekoBbie okeaHOmornyeckme paspesst (puc. 2.10).

Kaxpmomy paspesy colnocTaBieHO OIpeeéHHOe KOMMYeCTBO CTaHIII, KOTOpble HAXOAATCA B IOJIOCe
40 KM C Ka)XX[J0Jl CTOPOHBI ¥ MCIIO/Ib3YIOTCS [/Is1 IOCTPOEHVS KIMMATHYeCKUX HOpM 1 aHoMmanmit. Ob1ee
4JCI0 TaKMX cTaHumil 1yt Kosmbekoro paspesa 36 748, MegBexXHCKMIT pa3pes BKIO4YaeT 19 257 ctaHnuit.

B 6a3y nannbix bapeniieBa u benoro Mopeit BK/IIo4eHs! Cliefyolye napamMmerpsl (tabm. 2.2).

ba3a AaHHbIX N0 NNIAHKTOHY

Basa faHHBIX 110 IUTAaHKTOHY BapeHIieBa MOpsI JOIIOTHEHa HOBBIMY CTAHIMAMM € IpobaMu pUTOIIaH-
kToHa (puc. 2.11, Tabn. 2.3) u 30ommankToHa (puc. 2.12, Tabm. 2.4). Ob1ee KOMMIECTBO CTAHINIT C TPOOaMu
GUTOMTaHKTOHA COCTaBWIO 617, 300I/IaHKTOHA — 246.

A ] : 1 la —L
B -
1600 ‘ 750N
# MNs
75°N-1o0. MeaBexwii
1400
1200 70N
70°N- 9
Ly 0, .
< 1000 Mr\ﬂ\
5 19257 cTaHumit-. |~
] ] 1
@ 3 s & s
5 800 20°E 30°E 40°E 50°E
(o)
c
g
> 600
400
200

1 3 5 7 9 1113 1517 19 21 23 25 27 29 31 33 35 37 39

0:::::::::::::::::::::::::::::::::::::
100410k « « -« v c e e e
=
&
§ 2004 WL =« v v e e e e e e 2
O =
E’ b Xaww ¢ s.@m ¢ somw o 5 58 B SN s @ & g § -
C apnd N sz 2
300 28 .0
o 3 o ©
I P T o 3 I c re)
o T O
o8 =5
A e e e e e I o g9 x
400 LleHTpanbHas LleHTpanbHas 2 ® Q
J MenBe>|K|/|HCKV||7|| )KeJ'I06| BOIileILueHl-[IOCTb | Bl'lla,lJ,VIHa | | :E|
0 200 400 600 800 1000

PaccTosHue, kv

Pucynok 2.10. Pactipenenenne crannuit B monoce 80 kM (A) u penved nxa (B) Bgomp MenBexxmHCKOro paspesa
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Ta6mmua 2.2. Ilepeyenn mokasareeii, BKIIOYeHHBIX B 6a3y jaHHbIX bapeHneBa u benoro mopeit
Yucno
ITokasaTenb EpuHuIie! nsmepeHus .
U3MEepEeHMI
HasBaHne O6o3Havyenne | Hasanue O6o03HaveHmEe
TeMIlepaTypa TEMP rpagycsl Llenbcusa C 4956 658
JaBJIeHNIE PRESS merbap DBAR 2163027
37IEKTPOIIPOBOJHOCTD COND CUMeEHC/M SIEMENS/M |1 854 343
conénocts SAL CAMHIULLI MPAKTIIECKON | pgg 4207 207
IIKaJIbI COIEHOCTI
a6COMOTHOE CONEPKAHUE | (yyy M/ ML/L 120 320
PacTBOPEHHOTO KMCIOPOfia
pH PH - - 67 796
IIEI0YHOCTD ALK MUIIUTpaMM-3KBuBanenT/n | MEQ/L 34721
HUTPAThI NO3 MUKPOMOJIb/JI UMOL/L 35610
¢docdarsr PO4 MUKPOMOJIB/TT UMOL/L 70 334
CUJIVIKATBI SIO4 MUKPOMOJIB/JT UMOL/L 42 645
xnopodun CHL MKT/ T UG/L 2011
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Pucynok 2.11. Pactipenenenne cranumit ¢ npobamu ¢uronnaHkrona B bapeniesom, bermom u Kapckom mopsx (1999-

2011 rr.)

25



Ta6mmua 2.3. Pactipenenenne crannmii ¢ npo6amu ¢purtonnankToHa B bapennesom, berom n Kapckom mo-

pax (1999-2011 rr.)

IIpooomscernue mabnuypt 2.4.

Adup |®es |Map |Anmp |Mait |Mion |Mwon |Asr |Cen |Oxr |Hoa |[ek |Bcero
2006 |- - - - - 1 12 38 11 7 - - 70
2007 |- - - - - - - 16 27 - - - 43
2008 |- - - - - - 15 8 - - - - 23
2009 |- - - - - - - 6 - - - - 6
2010 |- - - - - - - - 8 9 - - 17
Bcero | - - - - - 1 105 68 55 16 - - 246

AuB |®es |Map |Anp |Mait |Mion |Mwon |Ar |Cen |Oxr |Hoa |[ex |Bcero
1999 |- - - - - - 7 - - 36 3 50
2000 |2 16 3 4 3 4 3 2 3 7 56
2001 |5 6 - 2 6 1 - - - - - - 20
2002 |6 22 2 6 1 - - - - 13 16 - 66
2003 |- 2 3 8 24 - 14 28 9 3 11 34 136
2004 |1 7 - 1 1 23 16 - - 5 60
2005 |3 8 11 16 3 1 8 11 1 3 22 89
2006 |- 3 2 3 - 1 8 11 8 - - 43
2007 |- - 13 4 1 1 30 20 11 - 2 84
2008 |- - - - - - 3 - - - - -
2009 |- - - - - - - - - - - -
2010 |- - - - - 1 - - 3 5 - -
2011 |- - - - - - - 1 - - - -
Bcero |17 52 47 41 46 9 68 73 72 80 39 73 617
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Pucynoxk 2.12. Pacupenenenue cranmmit ¢ mpobamu soomtankrona bapeniesa mopst (2001-2010 rr.)
Ta6nuna 2.4. Pacnipenenenue ctannmii ¢ mpo6amu 3oomtaHkToHa bapennesa mops (2001-2010 rr.)
AuB |®es |Map |Amp |Man |[UMion |Mion |Asr |[Cerm |Oxkr |Hoa |Iek |Bcero
2001 |- - - - - - 59 - - - - - 59
2004 | - - - - - - 9 - - - - - 9
2005 | - - - - - - 10 - 9 - - - 19
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BpeMeHHble pAabl TeMnepaTypbl U COIEHOCTU BOJ,

Hna Konbckoro m MeBeXMHCKOTO paspe3soB IOCTPOEHDI BEPTUKA/IbHbIE PACIIpefie/ieHns TeMIlepaTy-
PbI ¥ CONEHOCTH, OCpenHEHHDIE 3a nepuox 1870-2013 rr. (kmmarndeckue HOpMBI). [l UX HOCTPOEHNA
BBEJICHBI pacY€THbIE y3/1bl. 10 BepTuKanm ux 1nouokeHne COOTBETCTBYET CTaHAapPTHBIM ropusonTam 0, 10,
20, 30, 50, 75, 100, 150, 200, 250 1 300 M. Jna Konbckoro paspesa 1o Joarore UCIOIb30BaH PaBHOMEPHBIN
mar 55,5 kM (0,5 rpaj), ansa MenBeXXHCKOTro pa3pesa — LIar 110 IIpoTe B 2 pas3a MeHblIe — 27,75 KM.

Jl1 mocTpoeHNA BpeMeHHBIX Cepuil aHOMaIii TeMIIEPATYPbI ¥ COIEHOCTY BOABI ObUIN PacCYNTAHBI CPEf-
HeKBaJIpaTVYHble OTKIOHEHNA (G) OT CPeHIX 3HAUSHNIL, U Be/IVIYMHbBI QHOMAJINI 33/JaBa/llICh B IOJISAX OT G.

Hna Konbckoro paspesa npuBeieHbl IPUMEPDI KapT ¢ KIMMATUYeCKOVl HOPMOJI TeMIlepaTyphl BOJIbI B
ceHTA6pe (puc. 2.13) n TeMneparypHoit aHoManueil B ceHTa6pe 2003 1. (puc. 2.14).

Temnepatypa. CeHTa6pb
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Pucynok 2.13. TIpumep mocrpoenus st Kombckoro paspesa (A) cpeHEMHOTO/IETHETO BEPTUKA/IBHOTO pacIipeeleHus
TeMIIepaTypbl BOABI B ceHTsA0pe (B)
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Becsp rpadmueckmit MaTepuan npepcrasier Ha DVD B pasgene CLIMATOLOGY.

AHomanun. Temnepartypa. CeHTabpb. 2003
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Pucynox 2.14. IlpuMep paccuuTaHHON aHOMa/INY TeMIlepaTypsl Bopbl Ha KombckoM paspese B ceHTsA6pe 2003 .
HpMMeanme. H}IH KaXX[0To y3/1a aHOMa/INA pacCIMTAHa B TONAX OT BEINYIMHBI CPETHEKBAAPATNITHOIO OTKIOHEHWA (G) OT CpeQ-
HMX 3HaYEHUI.

BpeMeHHble paabl 1e40BUTOCTH

BapeHI1eBO MOpe OTHOCUTCS K YMCTTY JIELOBUTBIX MOPeIi € Tpeo6/IajaHyeM IJIaByYyX JIbOB, HO OHO HM-
KOI7ZIa He 3aMep3aeT IOJTHOCTBIO M3-3a IPUTOKA TEIUIBIX aT/IAHTUYeCKMX Bof, [[Mppomereopornorus...1990;
MupoHos, 2004]. Habmonenns 3a 1efoBUTOCTbIO bapeHIieBa MOpsI IPOBOAATCA yoKe JOCTATOUHO JJINTENb-
Hoe Bpems (puc. 2.15).
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Pucynoxk 2.15. lunamuka negosutocty bapennesa mopsa B 1900-2010 1.
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ITOT pAJ NOCTPOEH Ha OCHOBE JAHHBIX JIMTePaTyPHBIX MICTOYHMKOB 1A mepuopa 1900-1959 rr. [IIpu-
BabcKumit, 1985], a Taxke 6aspl maHHBIX, copmypoBanHoit B MMBJ. Dra 6a3a JaHHBIX COIEP>KUT Bpe-
MeHHbIe PsIIbl eKeMeCSYHbIX 3HaYeHNIT IUTomanm npga 3a 1960-1976 rr. (pesynbrar COBMeCTHOI pabo-
Tl MMBU n YunBepcutera llltaTa Ansacka (CIIA): «Knmumarnyeckue anoMmanvu bapeHiieBa Mopsi», pef.
I[.T. Marumios, 2000) 1 408 e>xxeMecsAYHbBIX KapT 3a nepuox 1977-2010 rr. (pesynbraT onndposku kapt Ha-
1VIoHa/IbHOTO NienoBoro rentpa CIIA 3a 1977-1996 rr. u 0630pHBIX 1efoBbIX KapT CeBepHOro J/leoBUTOrO
okeaHa nefoBoro neHTpa AAHVIN 3a 1997-2010 rr.). ExxemecsiuHbIe KapThl IeROBUTOCTY bapeHiieBa Mops
3a nepuop 1977-2010 rr. npusenens! Ha DVD B pasgene ICE.

s nepuopa 1899-2010 rr. MOXKHO BBIJIEINTD IO [Ba IPOJO/DKUTENbHBIX IIepyoJia ¢ IIOBBIIIEHHO U
IIOHVKEHHOJ IEJOBUTOCTDIO bapeHiieBa MopA.

B TedeHme MepBBIX TPEX AECATUICTUII IPOLIIOTO CTONETHA 32 MCKIIOUEeHeM HeCKOMbKMX feT (1904 r.,
1907 r. 1 1922-1925 rT.) 1efOBUTOCTD IpeBbINIaa HOpMY. B ocnenytommee Tpupnarnnerue (1930-1961 rr.)
B bapeHI[eBOM MOpe Hab/Ioja10Ch yMeHbIIeHVe IIIOIA/IV MOPCKYIX JIBIOB C MUHVIMa/IbHBIMY 3HAYeHUAMU
B 1954-56 rT. Tonpko B oTfennbHbIe ToAbI nepuopa (1932, 1941, 1942 u 1958 rr.) oTMevanach MOBbIIIEHHAS
JIETOBUTOCTb.

Cnepyrommii nepuoy, ¢ HOBbIIIEHHON IEJOBUTOCTDIO MPOAoKacs ¢ 1962 mo 1982 rr. OgHako cpenHaA
JIENOBUTOCTD B 3TU I'OfibI OblIa MEHbIIIE, 4eM B 1899-1929 rT.

PesynbraTsl HaO/MOKEeHUIT CBUETEIbCTBYIOT O 3HAYNTE/IbHBIX QIYKTyalMsxX 1efoBUTOCTY bapeHIieBa
MOpsI 3a MOCTIe[HIEe TIO/IBeKa. B 11e/10M MOXKHO BBIIEMUTH ABa OOIbIIMX Hepuopa: fo Hadana 1990-x ro-
IOB — XOJIOIHBIN MepUOf (IIOBbIILIEHHAs JIETOBUTOCTD), @ IIOC/IE 3TOTO U 0 HAILINX JHE — TeIUIbI epuo,
(mpeobnafanHue IETKNX JIeHOBBIX yCIoBuit). B mepByto fexany XXI B. skocucrema bapeniieBa Mops xapak-
TEPU3YeTCA BBICOKUM TEIIOCOEP KaHMEM BOJ, I HU3KOM JIEIOBUTOCTDIO. [Ipy 3TOM Ha NpOTsXKeHMUM pac-
CMaTPUBAEMOTO IIPOMEXYTKA BPEMEHM IPOMCXOAUIO IIOCTEIIEHHOE YMEHbIIEH)E TUIOIAN Ib/ia 0 MMU-
HYIMaJIbHBIX 3HaueHnit B 2006 r. [MaTtumioB u ap., 2007]. YkazaHHbIe 00CTOSTENbCTBA OOYCTIOBUIN B 9TU
rOJIbI OTHOCUTEJIBHO JIETKIIE YCTIOBUA [ CYOXOCTBA 11 60jiee IPOTSHKEHHBIE HaTy/IbHbIE MUTPALIVN ITPO-
MBICTIOBBIX BUIOB pbi6 [JKmukun, 2009; Matnmos u ap., 2011]. Haunnas ¢ 2007 r. HAMeTUIACh TEHAEHIIVIS
K YBEIMYEHNIO TUIOIIA/IN JIBJA.

BpeMeHHble pAgbl pbibos10BCTBa

Vxtnodayna bapennesa Mops HacuntbiBaeT 60ormee 180 Bumos u mopsupos pui6 [Kapamyruko, 2008].
OCHOBHBIMY IIPOMBICTIOBBIMI BUAMI SIB/ISIIOTCS [JOHHBIE PBIOBI — TPECKa, IIMKIIA 1 ITeJIarndecKiie — MoyiBa
U caifka.

B MMBMU chopmmpoBana 6a3a janHbix [Maruios, Knukus, 2008] 1 OCTpOEHBI KapThl €XKeMecsd-
HOTO IIPOMBIC/IA TPECKM, IMKIIN, MOVBbBI M CaliK/i POCCUIMCKMMM CylaMi B bapeH1ieBoM Mope 3a nepuop
1977-2010 rr. Oun npusenensl B flanHoM Atnace Ha DVD B paspene FISH, Hibke paccMoTpeHbI HEKOTOPbIE
HpUMeEpHL.

B kadecTBe MCXOHOTO MaTepuaa g KApTUPOBAHNA VICIIO/Ib30BA/INCh JAHHbIE CYTOYHBIX JJOHECEHUI
IIPOMBIC/IOBBIX CY[OB Pa3/lIM4YHOIO TUIIA, KOTMYECTBO KOTOPHIX B bapeH1ieBoM MOpe B TedeHMe roja Ko-
nebanoch ot 40-50 o 70-80 B Mecsll, a B OTHe/NbHbIE TOfbI (OCOOEHHO B JIETHIE MECSIIBI) IIPEBBIIIAIIO
100 eguuu,. Taxoke MCIOMb30BANNCh €XKENHEBHbIE CBEfleHN A, IOCTYIABIINE C HAYYHO-TIOMCKOBBIX CY/IOB
IIPOMBICTIOBOJI pa3Befiky (0T 2 O 5 eUHNI] eKeMeCAYHO B TeYeHIe Tojja Ha IIOVICKe IIPOMBIC/IOBBIX CKOIIJIe-
HUI JOHHBIX BUJIOB pbI0). B 6a3e maHHBIX copep>kntcst MHPOPMALMs O IPOMBIC/IOBOM KBafipare, KOmmnde-
CTBe U TUIIE CY/I0B, 00BEMe BBUIOB/ICHHOI PBIOBL.

KapTsl pacnipefieieHns TpOMBIC/IOBBIX CY/IOB IAIOT HAITIAAHOE IIPefICTaB/IeHNe O Teorpadui IPOMBbIC/IA,
IPOMBIC/IOBBIX CKOIUICHMAX PBIO ¥ MY TAX MX Murpanuii (puc. 2.16).

B ropbl ¢ XOMOJHBIM IMAPOIOTNYECKUM pexxuMoM (1977-1982 IT.) Tpecka MUTpUpOBaa IpeuMylie-
CTBEHHO B BOCTOYHOM HampasjeHuu (puc. 2.16A). OgHaxo ganee MypMaHCKOTO Me/IKOBOJbS VI 3aIIa{HOTO
ckoHa CeBepo-KaHMHCKOI 6aHKM TPOMBICTIOBBIE CKOIUIEHNA TPECKN B STU TOAbI He IIPOIBUTA/INC.

Kocsixy, Murpanmm KOTOpBIX CAEpXMBAIOTCS GapbepOM XOJIOHBIX BOJ], He TOJIbKO He JOCTUTAIN TIPK-
OpexHbIx Bog, HoBoit 3eMi, HO 11 He BBIXOAWIN fa)ke Ha CKIOHBI [ycuHoi 6anky. OCHOBHOI IPOMBICENT
OCYIIIECTB/IAJICA Ha I0XKHBIX U I0r0O-3allaJHBIX Y4acTKaX Mops. B To >xe BpeMsA MUTpaljMIOHHbII IIOTOK Tpe-
CKM Ha ceBep Obl1 BecbMa cmabbiM [YKnukns, 2009].
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C HacTyIIeHMeM TEIIoN ¢aspl KIMMaTUYeCKMX Kojebanmit ¢ Hadana 1990-x rogoB XX B. IpOM30LIIO AHanus KapT pacripeyienieHys IPOMBICTIOBBIX CKOIIEHVIT VK 32 TIOCTIeAHNe 25 JIeT II0Ka3aJl, YTo MOf00-

nepepacnpeziefieHie OCHOBHBIX MUTPAIIIOHHBIX IIOTOKOB TPECKM. AKBATOPMSA JI0BAa pacIIVpUIach KakK B HO TPECKe OHa YETKO pearnpyeT Ha M3MEHEHME TEITIOBOIO COCTOSHMA BOJHBIX Macc. B mepnoppl norennennsa
BOCTOYHOM, TaK ) B CeBepHOM HaIlpaBeHMax [Marumos u gp., 2010]. [Tpy 3TOM Ha BOCTOKe CKOIIEHUA IUKIIA paclpoCTpaHsAeTCA 0 aKkBaTopun bapeniieBa Mops, a B IiepyO/ibl IOXO/IOfIaHNUsA €€ apea COKpallja-
TPeCKM B CeHTAOpe — OKTAOpe mocTuram npubpexHslx Box Hosoit 3emmn mexxpy 70-74° c.or., ofHaKo eTca. B pesynbrare norennenusa bapeniiesa Mops B IOC/IegHME IBA IECATUIETA apeasl MMKIIY 3HAYUTETbHO
OCHOBHOJI MUTPALIMOHHBII IIOTOK OBbUI HAaIIpaB/IeH B CeBEPHOM HaIlpaB/IeHUY BIUIOTH O 79° c.11. (paiioH paclMpuICca K BOCTOKY U CEBEpY.
o. Hagexxppl, BosspimenHocu Ilepces) (puc. 2.165). C navanoM T€mI0¥ aspl KIMMaTHYeCKUX Komebanuit ¢ 1990-x rr. XX B. cTamym 0TMeYaTbCs CKOIICHNUS
nuKim Ha ckjnoHax CeBepo-KanuHckoit u [ycuHoit 6aHOK, IZie 10 9TOro MUKIIA B YIOBaX IPUCYTCTBOBAIA
0°E 15°E 30°E 45°E 60°E 75°E . B O4€Hb MaJbIX Ko/mmdecTBax. [laypHeriee yBendeHne IpoMbIC/IOBOI 3HAYMMOCTY 3TOJ aKBaTOPUN 3a-
i goﬂ., ;59 - TOPMO3WJIO JIOKa/IbHOE noxonofganne 1997-98 rr. Ognako B TedyeHne nepsoii gekanbl XXI B. y/ie/IbHbIN BeC
o 4%&?35% 35?53 oo‘l‘&o 3TOTO paiioHa B 061eM 06bEMe JOOBIUYM MMKIIN 10 BCEMY MOPIO IOCTOSTHHO BO3pacTasl M JOCTUT MaKCH-
% % - . 3eMniA®?aH wa- W MajnbHOTO 3HaYeHusA B 2007-08 rr.
IpbernaHdckoe ] Haumnas ¢ 2001 r. mpomcxoanao pacmpenne y9acTKOB IIPOMbIC/IA B CEBEPHOM HaIlpaB/IEHNUN B PaliOH
75°N 2‘;{) Bhae apxunenara [lnnu6epreH, 9To IPUBENO K YBEMMYEHNUIO JOIM BbUIOBA B 9TOM paiioHe. XOpOIIee COCTOSHME
e ,—,e';'('g;HOCTb IPOMBIC/IOBOTO 3allaca IMKIIM 1 MIOBBILIEHHOE TeIIOCOoAepKaHme Bofi Mopst o6ycnmoumm B 2008-09 rr. no-
50N BTOpE€HIe YHUKA/IBbHON CUTYyaluy, Habmofasiueiics B 1975 1., Korga ycremHast fo6bp4a MUK B OCEHHMI
0. Hapexap e nepuoy, Benach B parioHax 3anazgHoro 1 CesepHoro llInumb6eprena mexay 79° u 80° c.u. (puc. 2.17).
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Pucynok 2.16. Cxema Murpanuii 1 pacipesie/ieHre IpOMBICTIOBBIX CKOIIJIEHMIT TpecKu B bapeHiieBoM Mope
B aHOMaJ/IbHO X0/ofHbIe (A) 1 aHOManbHO Témbie (B) romer
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Amnanus cxoluieHmit MONBHI 3a 1977-2010 IT. mOKasasl, YTO pailOHbI €€ MPOMBIC/IA He OCTAITCA IOCTO-
SHHBIMM Y MEHAIOTCA TOJL, OT TOJla B 3aBUCUMOCTH OT TEIJIOBOTO COCTOSAHMA BOJHbIX Macc bapenuesa mops.
B xonopiHbIe TOIbI OCHOBHOJ ITPOMBICEN MOVIBBI BETICA B CEBEPO-3aTIa/IHBIX M CEBEPHDIX PalOHAX, a B TEIIbIE —
3HAUMTE/TbHOE KOIMYECTBO PBIObI CKAIINBA/IOCh B BOCTOYHBIX pailoHaX Mops. Tak, B aHOMa/IbHO XO/IO/{HbIII
nepuog, 1980-1981 IT. 0OCHOBHbBIE CKOIUIEHNSA MOVBBI paclpefe/AniCh Ha aKBaTOpuu paitoHoB o. Hagexppl,
LlenTpanbHOI BO3BBIIIEHHOCTH, BosBbitenHocTn [lepcest u B 3roiiKanckom xemobe (puc. 2.18A).

B ténom 1992 1. cKomneHnnsa MOVBBI IPOJABUHYINCH TOPa3f0 BOCTOYHEE, OCHOBHBIMM pailoHAMM IIPO-
MBICTIa B CeHTs0pe — lekabpe 6pu11 HoBo3eMenbckast 6aHKa, 10ro-BOCTOYHAsE 4acTh BosBaitennocTn Ilep-
ces M palioH n-oBa AxmupanreiicTsa (puc. 2.18B).
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OTpuiaTenbHble aHOMa/IMU TeMIIEPaTypbl BoAbl B coe 0-200 M 00yC/IOBIMBAIOT CMEIlleHNE PailOHOB
HepeCTOBBIX IIO/[XOJ0B MOVBBI Ha 3amaj] K 6eperam Hopsernu. Tak, B xononusiii nepuop 1980-81 rr. ocHOB-
HOJI HepecT IPOXOAW/ y nHobepexxbs 1-oBa Bapanrep u B paiione 6anok Cépe n @yrneit. B cBoro ouepenp
HI0JIOXKITEIbHbIe aHOMAJINM TeMIIEPATYPbl BOSHBIX MAacC CIIOCOOCTBYIOT 60Jiee MaCCOBBIM MOAXOaM MOJi-
BBI K 06epexxbio Konmbckoro nmonyocrposa. Ilogo6nas cutyanys Habmo#amach B TEMIbIE TOMBI TOCTEHETO
necatunetusa [Marumos, JKuukun, 2013].

Pacnipenenenne mpoMBIC/IOBBIX CKOIVIEHMII CalIK/ TECHO CBSI3aHO C MI3MEHEHVAMY TeEMIIEPATYpPhl BOJBL.
YeM cuibHee B OCEHHE-3MMHIE MECAILBI OX/IAXK/JAeTCA Bofla B bapeH1ieBoM Mope, TeM Jja/bllle Ha 3amaj 1
1or oT nobepexxbss HoBoit 3emnm orxoput caiika. Tak, ecny B XomogHoM 1998 I. mpoMbIcerT BE/ICS Ha I0)KHOM
ckoHe I'ycuHoit 6anku n y o-Ba Kosnryes, To B Témtom 2007 T. 0B Cajikyl IPOXOAWII B IPUOPEXXHBIX BOAAX
Hogoit 3emu (paiioH n-oBa AgMupanTeiicTBa) M Ha aKBaTOpuy, npuerawoieit K nponusy Kapckue Bo-
pora (puc. 2.19).
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Pucynox 2.18. PacnpenenieHne HaryIbHBIX CKOIUIEHMII MOJBBI B BapeHiieBoM Mope B xonmopHblil 1980 (A) u Témmblit

1992 (B) rr.
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Pucynok 2.19. YyacTKu IpoMbIca caiiku B Hoss6pe xonogHoro 1998 u témmoro 2007 Ir.
1 - ygacTtku mpombicia B 1998 1.; 2 — yuacTku nnpombicia B 2007 r;
3 - KpoMmKa n1bfia B HOos16pe 1998 1.; 4 — KpoMKa /1bfa B Host6pe 2007 T.

2.2. Kapckoe Mmope
OkeaHorpadunueckasn 6a3a gaHHbIX U UHBEHTapM3aLumAa

B cocras okeanorpadudeckoit 6a3bl ganHbIX BM3 Kapckoro mops BkmoueHo 38 445 crannuii ¢ 1870
o 2013 rr. (puc. 2.20).

Pacmipenienienue cTaHIUII 110 TOIAM U MeCsI[aM MpefCTaBieHo Ha puc. 2.21. Tabauiisl 1 KapThl pacipe-
IeNeHMs CTAaHIMI B KOKJOM Mecslle KaXKIoro Tofia [/l pacCMaTpUBaeMoro nepuopa npusefeHsl Ha DVD
B pasgene INVENTORY.

ITo cpaBHeHMIO ¢ penbIAyIMME Bepcusamu Knnmarndeckoro ataca Apkrideckux Mopeit [Matishov et
al., 2004] B 6a3y gaHHBIX f06aBIeHO 516 HOBBIX cTaHuMiT Toce 2000 r. (puc. 2.22).

B 6a3y manubIx Kapckoro Mopst BKII04eHbI CIefyIolie apaMeTpsl (Tab. 2.5).

33



75°N-

70°N-

65°N-

20°E  30°E 40°E  60°E 80°E 100°E 120°E  130°E
; - 1 1 1 1 1 1 1 1 1 1 1 1
&K /
"
-75°N
~70°N
-65°N
38445 ctaHuunn
>
) ) ) 1
60°E 70°E 80°E 90°E

Pucynox 2.20. Pactipenenenue crannuit B akBaropuu Kapckoro mopst (1870-2013 rr.)

YUeno cTaHUMI, ThICAYM

Pucynok 2.21. Pactipenenenue cranuuit o mecsitiam (A) u rogam (B) B 6ase ganubix Kapckoro mopst (1970-2013 rr.)
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Pucynoxk 2.22. Cranuyu B 6a3e gaHHbIX Kapckoro Mops, BhIIIONMHeHHBIe B nieprog, 2001-2013 rr.
Ta6muua 2.5. IlepedeHs mokasareseil, BKIIOYEHHBIX B 6a3y faHHbIX Kapckoro Mops
Yucno
Ilokasarenb Enviauis nsmepenus .
V3MepeHUN
HasBanne O6o3Hauenne | Hasanue O6o03HayeHne
TeMIlepaTypa TEMP rpagycsl Llenbcnsa C 344 632
IaBJIeHNe PRESS merbap DBAR 100 482
371IEKTPOIPOBOJHOCTD COND CUMEHC/M SIEMENS/M | 1627
conénocTs SAL CAVIHITILDL TIpaciTaeckon PSS 306 184
IIKaJIbI COMEHOCTY
abcomoTkoE COfEPAARUE | (yyy M/ ML/L 52916
PacTBOPEHHOTO KMCIOPOfia
pH PH - - 28 237
L[ETOYHOCTD ALK MUIUTPaMM-3KBUBaJIeHT/ T MEQ/L 15224
HUTPATHI NO3 MUKPOMOJIB/JT UMOL/L 4517
docdarsr PO4 MUKPOMOJIB/ T UMOL/L 17 603
CUJIMKATBI SIO4 MUKPOMOJIb/JT UMOL/L 26 852
XI0poGuIIT CHL MKT/JT UG/L 52
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2.3. Mope JlanTeBbIX

]
w
I

OkeaHorpaduyeckasn 6a3a gaHHbIX U UHBEHTapM3aumAa

g
o
L

B coctaB okeaHorpaduyeckoit 6a3bl faHHBIX BMO Mops JIanTeBbIX BKIIOYEHO 6 570 cTaHIWI 3a Ie-
puon 1878-2009 rr. (puc. 2.23).

Pacripeqienienne cTaHIuii IO rofjaM U MecCsIIlaM IIPeCcTaBIeHo Ha puc. 2.24. Tabmuipl 1 KapThl pacrpe-
JeleHNs CTAHLIMI B KOXIOM Mecslle KaX/J0ro Tofa i pacCMaTpuBaeMOoro nepuoya npuseensl Ha DVD

Ymeno cTaHumn,
ThICAYM
S o

o
w
L

B pasnene INVENTORY. 0.30 e = 5§ T F =
ITo cpaBHeHuIo ¢ mpenbIAyImUMK Bepcuamy Knmnmarndeckoro armaca Apkrudeckux Mopeit [Matishov Mecaupl
et al., 2004] B 6a3y jaHHbIX K06aBIeHO 241 HOBas craHuus mocie 2000 . (puc. 2.25). E
B 6a3y jaHHBIX MOps1 JIaNTeBbIX BKIIOYEHBI C/IEAYIONIE MTapaMeTpsl (Tl 2.6). 0.25 1
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Pucynok 2.24. Pacrpenenenne cranmuii mo Mecsiam (A) u rogam (B) B 6a3e ganubix mopst Jlantesbix (1878-2009 rr.)
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PucyHok 2.23. PacripeneneHne CTaHImit T0 akBaTopyuu Mops Jlantesbix (1878-2009 rr.)
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Pucynok 2.25. Cranuuy B 6a3e aHHbBIX MOPs1 JIalTeBBIX, BbIIOTHEHHbIE B tepruog 2001-2009 rr.
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Ta6mmua 2.6. Ilepeyenn mokasareneit, BKIIOYEHHBIX B 6a3y JaHHBIX Mops /lanTeBbIX

IToxasarenpb Enyanipl nsmepenus Yncno nsmepeHni
Haspanne O603Hayenne | HasBanne O603HaueHne
TeMIlepaTypa TEMP rpagycsl Llenbcusa C 816933
IaBJIEHIIE PRESS meuubap DBAR 465 541
3/IeKTPOIPOBOJHOCTD COND CUMEHC/M SIEMENS/M | 50
conénocts SAL AN 808 478
o S ML 5o
pH PH - - 4030
MIE€TOYHOCTD ALK MWUIMTpaMM-3KBuBanent/n | MEQ/L 1203
HUTPAThI NO3 MUKPOMOJIb/TT UMOL/L 1917
docdars PO4 MUKPOMOJIb/TT UMOL/L 3461
CUIMKATHI SIO04 MUKDPOMOJIB/ T UMOL/L 3723

2.4. BocTouyHO-Cubupckoe mope

OkeaHorpaduyeckasn 6a3a gaHHbIX U UHBEHTapM3aumsa

B cocTaB okeanorpaduueckoii 6a3bl sanubx BM3 Boctouno-Cnbnpckoro Mopst BKmodeHo 3 459 cran-

it ¢ 1878 mo 2008 rr. (puc. 2.26).
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PucyHok 2.26. Pactipenenenne cTaHuuit o aksaropuu Boctouno-Cubupckoro mopst (1878-2008 rr.)
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Pacnipepienenue cTaHIumil 11O TOfjaM U MeCsIaM IPefCTaBIeHo Ha puc. 2.27. TabmuIipl u KapTsl pacipe-
IeeHNsA CTaHIMI B K&KJOM Mecslle KX/I0To Tofja U pacCMaTpuBaeMOoro Ieproza npuseneHsl Ha DVD

B pasfiene INVENTORY.

B 6asy manubIx BocTouHo-Cubupckoro Mopst BK/IIOUEHBI CIefyIolue IapaMeTpsl (Tabom. 2.7).
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Pucynok 2.27. Pacupenenenne craniuit mo MecsitiaM (A) u rogam (B) B 6ase mannbix Boctouno-Cubupckoro mopst (1878-

2008 rr.)

Ta6muua 2.7. IlepeyeHs mokasareieii, BKIIOYEHHBIX B 6a3y maHHbIX BocTouyHO-Crbmpckoro Mmops

ITokxasaTenn Enyanibl usMepenns Yucno nsmepeHmit
HasBanne O6o03nauenne | Haspanue O603HaueHne
TeMIlepaTypa TEMP rpagycol Llenbcua C 30482
IaBJIeHIE PRESS merubap DBAR 2 494
3JIEKTPOIPOBOHOCTD COND CUMEeHC/M SIEMENS/M | 982
COJIEHOCTD SAL CAVILDE H?aKTquCKOM PSS 26785
IIKAJIbI CONEHOCTU
a6CO}'IIOTfIO€ comepKanIe | oy /i ML/L 7 444
PacTBOPEHHOTO KIC/IOPOTa
pH PH - - 2217
L[ETOYHOCTD ALK MITUTATPaMM- MEQ/L 1048
9KBUBAJIEHT/TT
HUTPATHI NO3 MUKPOMOJIb/JT UMOL/L 1108
docdatsr PO4 MMKPOMOJIB/TT UMOL/L 1434
CUJIMKAThI SIO4 MUKPOMOJIb/ I UMOL/L 1321
XM0poduI CHL MKI/ T UG/L 17
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2.5. YykoTckoe Mmope

OkeaHorpaduyeckasn 6a3a faHHbIX U UHBEHTapM3aumAa

B coctaB okeanorpadmueckoi 6a3pr gaHHbIX BM3 UykoTckoro Mops BxmodeHo 50 858 cranium ¢ 1849
o 2012 rr. (puc. 2.28).

Pacnipenenenue craHImii o rogaM 1 MecsALaM IpefcTaBieHo Ha puc. 2.29. Tabmuubl 1 KapThl pacIpe-
JIeTIeHNA CTAHIIUI B KOKJIOM MecsIle KayKIoTo Tofja /I pacCMaTpMBaeMOro Iepuoya mpusefeHsl Ha DVD
B pasziene INVENTORY.

B 6a3y gaHHBIX YyKOTCKOrO MOpsI BK/TIOUEHBI C/IeAyIolIe mapaMeTpsl (Tab. 2.8).
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Pucynok 2.28. PacripenienieHye cTaHIuii o akBaropun YykoTckoro Mops (1849-2012 rr.)
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Pucynok 2.29. Pactpenenenne cranmuit mo Mecsitam (A) u rogam (B) B 6a3e ganubix Yykorckoro mopst (1849-2012 rr.)

Ta6muna 2.8. IlepedeHs mokasareseil, BKIIOYEHHBIX B 6a3y faHHBIX YyKOTCKOTO MOpPS

ITokasarenn Envanirer usmepenns Yncno nsMepeHuit
HasBanmue O6o03nauenne | Haspanue O603HaveHMe
TeMIlepaTypa TEMP rpagycsl Llenbcus C 545 946
IaBJIeHNE PRESS merubap DBAR 99 426
37IeKTPOIPOBOFHOCTD COND CUMeHC/M SIEMENS/M |40 758
COJIEHOCTD SAL CAVIHITDI HP AKTITIECKON | pgg 484 421

IIIKAJIbI COTEHOCTU

recmoptmmors everopona | XY i ML 41105
pH PH - - 855
IEM0IHOCTD ALK Z“I?BIZIBV;P;“?;‘H MEQ/L 314
HUTPAThI NO3 MUKPOMOJIb/ I UMOL/L 4762
¢docdarsr PO4 MUKPOMOJIb/TT UMOL/L 7 080
CUJIVKATBI SIO4 MUKPOMOJIb/TI UMOL/L 7970
X10poduIIT CHL MKT/JT UG/L 16 901
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3. PernoH 2. bosbine Mopckue akocuctembl YépHoro, A3oBckoro u Kacnmmckoro mopeu

B coBpeMeHHOII Hay4HOII TUTepaType yXKe JUINTeTbHOe BpeMsA 00CY)X/JAI0TCs MPOOIeMbl ISMEHEeHMII
TEPMIYECKOTO PeXMMa ¥ JIEASTHOTO IIOKPOBa MOpeli B I7I06a/IbHOM M pernoHanIbHOM Maciitabax [Matu-
moB, [[xeHIok, 2012; Levermann et al, 2012; Matishov et al, 2012]. [Tpun sTom nipegMeToM aHann3a 0OBITHO
ABJIAIOTCA CMeleHNA KIMMaTU4eCKIX HOPM U MHOTOJIETHYE TPEHAbI TUPOMETeOPOIOTNYECKIX XapaKTe-
PUCTUK, HEpeKO He BbIXOAALIYE 3a IIPefie/ibl CTATUCTUYECKON IOIPeIHOCTI. MeX]ly TeM BeleHIe XO3ii-
CTBEHHOJI IeATE/IbHOCTY B MOPSIX VI IPUOPEKHBIX 30HAX, YCTONUMBOCTb Ha3eMHBIX Y MOPCKUX 9KOCHCTEM
3aBUCAT, IIPEXJe BCETO, OT KPYIHBIX ¥ MPOJO/DKUTEIbHBIX OK€AaHOIOTMYECKNX aHOMAJINA, He BCerja co-
BIIQ/JAIOIIMX II0 3HAKY C MHOTO/IeTHUMU TpeHAamu [Matishov, 2008].

B kone XIX B. kumarosnor A V. BoeilkoB, aHanM3upys CBA3b BeTpa C AaB/ICHMEM, IIPULIET K 6a30BbIM
BBIBOJIaM O pasBuTum «6omburoit ocu EBponeiicko-Asuarckoro marepuka» [Boerikos, 1884]. Cubupckuit
AaHTULMK/IOH C OTPOTOM, BBITHYTBHIM Ha EBpoIy, cTanm Has3bIBaTh Ocblo BoelikoBa. OTa KIMMaTHuecKas
OCb BO3HUKAeT KaK «BeTPOpPas/ie/», OTA/IAIONIVI BETPBI C I0)KHOI COCTABIIAOIel (K CeBepy OT OCM) OT Be-
TPOB C CeBEPHOI COCTABIIAIE (K 10Ty OT 0cM). B pesynbrare 3MMOII IIPOMCXOAUT aHOMA/IbHAA a/JBEKIVA
xonopa Cubupckoro aHTUIVKIOHA K [Inpenesam u Terna TonbdcTprMa B ApKTUKY B HAallpaB/IeHUN 3eMIN
®panna-Vocnda. JleTHee 1 0OceHHee YMeHbIIIeHVe IUIOLIAMN JIEASHOTO IOKPOBA B APKTIYECKOM bacceriHe
BBbI3bIBAeT M3MEHEHMe KpYITHOMacITabHolt atMmocdepHoit nupKynaunu [Overland, Wang, 2010], koropoe
IIPUBOJUT K YBe/IMYEHNIO OJIOKMPYIOLINX CUTYyaluii 1 ocagkos B EBpome sumoii [Liu et al, 2012].

B 10 ke BpeMs Ha Tepputopun LleHTpanbHOI 1 10>KHON EBPOIIBI M aKBAaTOPMAX MPUJIETAOIINX MOPEN
(A3oBckoro, ceBepo-BocToKa YépHoro, CeBepHoro Kacrus) ¢ Hauana XXI B. XapakTepHBIM SIBJIEH/EM CTa-
JIa aHOMAJIbHO XOJIOf{Has IIOTOfIa, KOTOpas YCTaHAB/IMBAETCA BO BTOPOII ITOJIOBMHE 3UMBI [MaTuIos u ap.,
2012; Moore and Renfrew, 2012; Tourpali and Zanis, 2013]. Oco6eHHO sIpKO BbIpa)KEHHBIMU ObUIN aHO-
Manuu B sitHBape — ¢espase 2006 n 2012 rr. B suBape 2006 1. TemmepaTypa Bo3ayxa Ha ore EBpormeiickoit
Poccun nmonmxanack o -32...-33 °C, eé cpeHeMecsiuHble 3HaUeHs1 Ob1 okoso —15 °C, yro Ha 12-15 °C
HIDKEe KJIMMaT4eCcKol HOpMBI. AHAJIOTVIYHBIE YC/IOBMS OTMedanuch B ssHBape — ¢eppane 2012 . B ator
nepuof BiusiHue CrO6MpCcKOro aHTUIMK/IOHA PacIpOCTPAaHMIOCh BIVTOTH fo JIa-Mawnura u [Topryrammn.

Ha A3oBckom u Kaciuiickom Mopsix 1€z ctan GpakTopoM, CEpbE3HO OCTOKHMBILNM HaBUTranuio. B ges-
pane — MapTe 2012 I. Ha aKBaTOpMUM U B OpTaxX A30BCKOro Mops 1 KepuyeHCKOro nponmsa 3acTpsAI0 BO
nbgax okono 100 cymos [Matuios u fp., 2012]. Ha Kacnimitckom Mope nperidyroiye IbAbl paclipocTpa-
HVJIVICh BJIOJIb 3aIIaIHOTO ITOOepexbs 1O AIIIEPOHCKOTO ITOTYOCTPOBaA.

B tperpeit yacTu ATaca paccMaTpuBaOTCs OOJbIIE MOPCKIE SKOCUCTEMBI I0XKHBIX Mopell — YépHoro,
Asosckoro u Kacrimiickoro (puc. 3.1).
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Pucynox 3.1. Pactipefienenne craniuit mo akBatopun Yéproro, Azosckoro u Kacnmiickoro mopeii B iepuop, 1884-2012 rr.

42

O611ee 41CI0O CTaHIMI, BKIIOYEHHBIX B 9Ty Y4acTb 0a3bl JaHHBIX ATyaca, coctasiser 196 778. VIx pac-
IpefieieHye 0 MOpsIM IpUBeeHo B Tabmuie 3.1, 10 rofjaM 1 MecslaM Ha pucyHke 3.2.
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Pucynok 3.2. Pactipepenenne cranuuii mo Mecsiuam (A) u rogam (B) B 6ase gannbix YépHoro, Asosckoro u Kacnmiickoro
Mopeii (1884-2012 rr.)

Ta6muna 3.1. Pacipenesienne cTaHImii Mo 6OIBIINM MOPCKMM 3KOCUCTEMAM I0>KHBIX MOpeit
Bonbine Mopckme sKocucTEMBI Ywucno cTaHmmi Ilepuop, rogsl
Yépnoe mope 86 836 1884-2012
A30BCKOe Mope 66 609 1891-2012
Kacniniickoe mope 43 333 1897-2011
Bcero 1o 10>KHBIM MOPAM 196 778

C 1997 r. MypMaHCKuil MOPCKOI OMONOTMYeCKI T MHCTUTYT Havdajl IIPOBOAUTD SKCIEANIVIOHHbIE VIC-
cnefoBaHMA B A30BCcKOM Mope. B 1999 . 6pi1 opranusosan AsoBckuit duman nacturyta (AO MMBU
KHII PAH) u HayuHO-uccefoBaTeNbckas 6asa, OCHAIIEHHASA CY[JaMyl ¥ COBPEMEHHBIM Hay4YHBIM 000pY-
moBaHueM. B 2002 r. B PoctoBe-Ha-JloHy 6b11 cosman FO»xHbI Hay4HbII LeHTp Poccumitckoit akageMun
Hayk (FOHILI PAH). C cospannem Ilentpa HabmofeHns 3a cocTossHueM A30BCKOT0 Mopsi mpuobpenu 6onee
PeryJIspHBIT XapakTep, 6bUIN paciypenbl Ha YépHoe n Kacnmitckoe Mopsi.

B nepuop 1997-2012 rr. 6511 BeinonHeH 281 Mopckoit peiic B A3oBckoe, UépHoe 1 Kacnmitckoe mops,
nepBUYHbBIE TaHHbIe st 8 302 cTaHIMII IpeCcTaB/IeHbl B HacToseM ATaace (puc. 3.3).

43



40°E 50°E
1 1

.

::3 ~45°N
45°N-

~40°N
8302 cTtaHuunmn

40°N-

T T
40°E 50°E

Pucynox 3.3. Mopckue sxkcneguuuy IOHII PAH B AsosckoM, YépHoM n Kacnimitckom Mopsx B iepuog 1997-2011 rr.

3.1. YépHoe mope
OkeaHorpaduyeckasn 6a3a faHHbIX U UHBEHTapM3aumAa

B cocTaB okeaHorpadmueckoit 6aspl jaHHbIX BMO YépHoro Mops BK/IoueHO 86 836 cTaHIMIT 3a Ie-
puon ¢ 1884 mo 2013 rr. (puc. 3.4).

Pacripenenenue cTaHIMiT IO TOflaM U MeCALIAM IIPefICTaBIeHO Ha pucyHKe 3.5. Tabmuipl 1 KapThl pac-
npefiefieHNs CTaHIUI B KaXX/0M MecAlle KaXXJoro rofa /il pacCMaTpyUBaeMOro Iepuojia IpUBeeHbl Ha
DVD B pasgene INVENTORY.
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Pucynok 3.4. Pacnipenenenne cTannuit mo akaropyuy YépHoro Mops (1884-2012 rr.)
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PucyHok 3.5. Pacupenenenne cranumit mo mecsiniam (A) u rogam (B) B 6ase ganupix Yéproro mopst (1884-2012 rr.)

J/11 aHanu3a MHOTOJ/IETHEN M3MEHYMBOCTY TMIPOTOINYECKNX XapaKTePUCTUK BOCTOYHOM YacTu Yeép-
HOTO MOPs B AT/Iace pacCMaTpUBaIOTCA BA OKEAHOIOTMYECKIX paspesa:
- «CamcyH - Kepuencknit mponus» (puc. 3.6);
- «fnta - Barymmn» (puc. 3.7).
KaxxjoMy pa3pe3y cOIOCTaB/IeHO OIpefe/€éHHOe KOMYeCTBO CTAHI[MIl, KOTOPbIe HAXOAATCSA B MOJIOCe
MMpMHOIL 20 KM € KaXKI0J CTOPOHBI ¥ MICTIONIb3YIOTCA I/IA IOCTPOEHNA KIMMaTUYeCKIX HOPM U aHOMaINI.
O61mee ymcno cranumit As paspesa «CamcyH — KepueHckuil mponus» coctaBnseT 1 555, paspes «fnra -
barymmn» Bxmrodaer 9 134 crannun.
B 6a3y janHbIX YépHOTrO MOps BK/IIOUEHBI C/IeAYIOIIVe TapaMeTpsl (Tabm. 3.2).

Ta6mmua 3.2. Ilepeyenp mokasarereit, BKIIOYEHHBIX B 6a3y JaHHBIX YépHOro Mops

IToxasarenp Enyaunp nsmepenns Ymcio nsMepeHmit

HasBanue O6o3nauyenne | HasBanme O6o03HaveHme

TeMIlepaTypa TEMP rpagycsl Llenbcusa C 3870608

IaBJIeHIE PRESS merbap DBAR 3492 296

3JIEKTPOIPOBOHOCTD COND CUMEHC/M SIEMENS/M | 242 807

CONEHOCTD SAL eIVHULBI TpaKTNdecKoit | PSS 3689 684
IIKaJIbI COEHOCTH

XJIOPHOCTD CL IpOMMIITIE PPT 28

a0COMIOTHOE Colep)KaHMe 0):4 MII/7T, MT/ 11 ML/L, MG/L | 142921

PacTBOPEHHOTO KICIOPOTa

oTHOCuTenbHOe coepkanme | OXY SATUR | % PERCENT 421

PacTBOPEHHOTO KUCIIOPOAa

pH PH - - 42 876

IIETOYHOCTD ALK MUIUTPaMM- MEQ/L 18 829
9KBMBAJICHT/ I

HUTPUTDI NO2 MTr/J1, MKT/JT MG/L, UG/L |412
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IIpodonnenue mabnuyot 3.2.

IToxasarenb Enyanier usmMepenns Yucno nsmepennin
HasBanue O6o03Hauenne | HasBanue O6o03HayeHne
HUTPAThI NO3 MUKPOMOJIb/JI, MI'/TI, UMOL/L, 25962
MKT/ 7T MG/L, UG/L
AMMOHMUITHBII a30T NH4 MI/7 MG/L 51
ob1iee cofep)KaHme a30Ta TOTN Mr/ 1 MG/L 70
docdarsr PO4 MUKPOMOB/JI, MI/ 11, UMOL/L, 95 965
MKT/ 71 MG/L, UG/L
copep>kaHue pactBopénHoro | DOC Mr/n MG/L 45
OPraHMYeCKOro yIneposa
cofiep>kaHye B3BeIIeHHOTIO POC MT/71, MKT/TT MG/L, UG/L |53
OpraHMYecKOro yIepoza
CUIMKATBI S104 MUKPOMOJIb/ T UMOL/L 79 902
XmopoduI CHL MKT/JT UG/L 10 041
0611125 B3BeCh TSS MrI/n1 MG/L 20
30°E 35°E 40°E
600 | |
500 { 4°N] .
= 400 1
§ 300 - ,
2 40°N
S 200
7 100 -
0
Camcyn 1 2 3 4 5 & 7 8 9 Kepub
Oe
200
500
1000+
E_
@
g
E
1500+
2000

Pucynoxk 3.6. Pactipenenene crannuit B nonoce 40 kM (A) u penbed gua (B) Boonb paspesa «CamcyH — KepueHncknit Iponus»
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Pucynox 3.7. Pactipenenenue crannuii B monoce 40 xm (A) u penbed nHa (b) Bgons paspesa «Snra — barymm»

BpeMeHHble paabl TeMnepaTypbl U COJIEHOCTU BOA,

Jl/11 OKeaHONIOTMYECKMX pa3pe30B BOCTOYHON YacTu YEPHOTO MOpsA MOCTPOEHBI BEPTMKAIbHBIE pac-
Ipefie/ieHN A TeMIIePaTyphl U CONEHOCTH, OCPeNHEHHDIE 3a Tepuof, 18842012 rr. (kIMMaTH4ecKyie HOpMBI).
[l VX TOCTPOEHN A BBEAEHBI pPACUETHBIE y3/IblL. [10 BepTUKamm 1X I0/I0KeHNEe COOTBETCTBYET TOPU3OHTAM
0, 5, 10, 15, 20, 25, 30, 50, 75, 100, 150, 200, 250, 300, 350, 400, 450, 500 1 ganee yepes 100 m mo 2500 M, a
BJOJIb pPa3pesa OHM PACIIONOXEHBI Ha paccTossHuy 40 KM IpyT OT ipyTa.

[l mocTpoeHMs BpeMEHHBIX Cepuil aHOMa/INII TeMIIEPATYpPhl ¥ COTEHOCTM BOJBI OBUIN PAacCUMTaHbI
CpefHeKBapaTYHbIe OTKJIOHEHNS (G) OT CPeHMX 3HAYEHNI, ¥ Be/IMIVMHbBI aHOMaJINIT 3a/JaBa/IVCh B OJIAX
OT G.

Ilns pacdyeTa aHOManuii paccMarpuBanca nepuog ¢ 1891 mo 2008 rt. Vicxops 13 JaHHBIX 0 MEXTO[0BOM
M3MEHYMBOCTY TEMIIEPATYPBI M CONEHOCTU BOJ, MOPS, KOMYECTBA C/Ty4aeB C «BUXPEBbIMI» OTPUILIATEIb-
HBIMJ aHOMAJIVSIMU COIEHOCTY BOZBI 32 TOJI, TeMIIepaTypbl BO3/lyXa, OCAIKOB U peyHoro ctoka [Tyxmi-
KuH, 2008] 6b1710 BbIJIe/IeHO TPY BpeMeHHBIX nepropa: 1891-1959 rr., 1960-1979 rr., 1980-2008 rr., B mipefe-
JIaX KOTOPBIX ¥ PACCYNTHIBA/INCH AHOMAJINN TEMIIEPATYPBI ¥ CONEHOCTH BOZ, Iy Y€pHOTO MOPpAL.

Hna paspesa «fnrta — barymu» npusefensl MpuMepbl KapT C BEPTUKAIbHBIM paclipe/e/ieHeM KIuMa-
TUYECKOJ HOPMBI TeMIIepaTypbl BOABI B CeHTAOpe (puc. 3.8) ¥ TeMIlepaTypHOI aHOMa/Iuu B CeHTAOpe 1A
nepuopna 1980-2008 rr. (puc. 3.9).
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Beco rpadmuecknuit matepuan npencrasieH Ha DVD B pasgene CLIMATOLOGY.

Temnepartypa. CeHTsabpb
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Pucynok 3.8. IIpumep nocrpoenus s paspesa «SInra — barymu» (A) cpelHeMHOTOIeTHETO BEPTUKAIBHOTO pacipeperne-
HJISI TEMIIEPATypbl BOABI B ceHTsA6pe (B)
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AHomanuu. Temnepartypa. CeHTtsa6pb. 1980-2008

500

my6buHa, m
S
o
o

0 100 200 300 400 500 600
PaccTtosiHue, km

] B | [

HeT gaHHbIX <-1.5-1.0-05 0 051.0>1.5

Pucynok 3.9. TIpuMep paccunTaHHOI aHOMA/IUM TEMIIEPATYPhI BOABI Ha paspese «Snta — Barymmn» B centsibpe s mepuo-
ma 1980-2008 rr.

3.2. A30BCKOe Mope
OkeaHorpaduyeckan 6a3a AaHHbIX U MHBEHTapM13aLua

B cocraB okeanorpaguyeckoit 6aspl JaHHBIX A30BCKOTO MOPsI BKIIOUEHO 66 609 cTaHImil 3a IIePUOZ C
1891 o 2012 rr. (puc. 3.10).

Pacnipenenenne cTaHIuil 10 TOffaM 1 MeCsILiaM IIpeficTaB/IeHo Ha pucyHKe 3.11. Tabmuiisl u KapThl pac-
HpefieNleHNsA CTAaHIUI B KaXKIOM MecALle KaXIOoro rofa Il pacCMAaTpUBAaeMOro Iepuofa NpUBEEHbl Ha
DVD B pasgene INVENTORY.
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Pucynok 3.10. PacripeneneHne cTaHImii 1o akBaropym A3oBckoro Mops (1891-2012 rr.)
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Pucynok 3.11. Pactipenenenne cranuuit mo mecsitiaM (A) u rogam (B) B 6ase ganHbIX A30Bckoro Mopsi (1891-2012 rr.)
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~46°N

ITo cpaBHeHuto ¢ Knmmmarndeckum atmacom Asosckoro Mops 2008 [Matishov et al., 2008] B 6a3y gan-

HBIX BKJTIOUEHO JOTIOTHUTENbHO 31 192 craniun (puc.

3.12), 4TO MO3BOJINIIO 3ATIOTHUTD MMEIOIMECS TIPO-

Oesbl B JaHHBIX Jyist iepuopoB 1960-1970 rr. m 1980-1990 rr.
I aHanusa MHOTONIETHEN M3MEHUYMBOCTY TUIPOIOTMYECKUX XAPAKTEePUCTUK A30BCKOTO MOPS pac-

CMAaTPpUBAKOTCA IBa OKEAHO/IOTMYECKMX pa3pe3a:

- «Kepuencknit nmponus — fenpra [Jona» (puc. 3.13), KOTOPBIIT sIB/IsIeTCS IPOOKeHNeM paspesa «CaM-

cyH — KepueHcknit mponus»;
- «11oc. VIropeBka — pgenbra Kybanm» (puc. 3.14).
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Pucynok 3.12. Pactipenenenne crannuii mo rogam B 6ase ganHsix Knumarudeckoro atmaca A3oBckoro Mopsi 2008 [Matishov

et al., 2008] - 1 u mpupocT Yncna craHIMIT B HOBOM ATace — 2
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Pucynox 3.13. Pacipenenenue crannuii B mojnoce 40 kM (A) u penbed nua (b) Brons paspesa «Kepuenckuit mponus — geb-

ta [loHa»
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Pucynoxk 3.14. Pacnpenenenne cranuuii B nomoce 40 xm (A) u penved gua (B) Bmonp paspesa «moc. Vropeska — genpra

Ky6auu»
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Kaxxgomy pa3pesy CONOCTaB/IEHO ONpefe/IéHHOe KONMNYeCTBO CTaHI[MI, KOTOpble HAXOJATCA B IO-
noce MuUpuHON 20 KM C KaXKJOM CTOPOHBI U MCIIONB3YIOTCA MIA MOCTPOEHNU KIMMATUIeCKUX HOPM U
aHomanmit. O61iee yncno craHuuit s paspesa «KepueHckuit nponus — fenbra JoHa» 27 615, paspes
«tioc. VIropeBka — fienbra Ky6anm» Bxmoyaer 5 619 cTaHumit.

B 6a3y jaHHBIX A30BCKOrO MOPs BK/IIOUEHBI CIefyIoNIye ITapaMeTpsl (Tabm. 3.3).

Ta6mmua 3.3. IlepeyeHn mokasareeii, BKTIOYEHHBIX B 06a3y JJaHHBIX A30BCKOTO MOPS

Yucno
ITokasaTenn EnvHnner nsmepenus .

U3MepeHNnIt
Haspanue O603nauenne | HazBanue O603HaueHNe
TeMIlepaTypa TEMP rpagycsl Llenbcua C 231174
JaBJIeHIe PRESS meuubap DBAR 53 965
3/IEKTPOIPOBOTHOCTD COND CUMEHC/M SIEMENS/M 52 604
CONEHOCTD SAL CAVHILLT HPaKTquCKOM PSS 187 296

IIKAJTbI COMEHOCTH
XJIOPHOCTD CL TIpOMMIITIE PPT 11393
abcomornoe coaepxanme | vy M/, Mr/n ML/L, MG/L  |29593
PacTBOPEHHOTO KICIOPOfa
OTHOCHTEIILHOE CORPHAMNE | Xy SATUR | 9% PERCENT 3213
PacTBOPEHHOTO KMCTOPOaa
pH PH - - 12 458
IE€I0YHOCTD ALK MIJIIUTPaMM-3KBuBaneHT/n | MEQ/L 11 687
HUTPUTDL NO2 Mr/J1, MK/ 1T MG/L, UG/L 691
HUTPAThI NO3 MUKPOMOJIb/JI, MI'/JT, MKT/JT UMOL/L, MG/L, 1 866
UG/L
AMMOHMIIHBIN a30T NH4 MI/N MG/L 54
of1ee comepkaHme a30Ta TOTN MTI/J1, MKT/J1 MG/L, UG/L 127
dbocdarst PO4 MYKPOMOJIB/JI, MI'/JT, MKT/JT UMOL/L, MG/L, 10 004
UG/L

o?mee CONCPMARNE PACTBO™ | proTp MT/JT, MKI/ T MG/L, UG/L 75
péunoro docdopa
obLice COACPIAHMUE BIBEWEH- | pyyiy1p Mr/, MKr/1 MG/L, UG/L |76
Horo docdopa
obiee conepxxanne pocdopa | TOTP MT/TI, MKT/T MG/L, UG/L 85
COfiepyKaHite pACTBOPEHHOIO | - ~ M/ MG/L 115
OPraHNYeCcKOro yriepoaa
COMCPIRATME BIBELICHHOTO | by MI/11, MK/ MG/L, UG/L 154
OPraHMYeCKOTO yIIepoya
CUJIVIKATBI SIO4 MUKPOMOJIb/JT UMOL/L 4639
x0poduI a CHL A MT/T, MKT/TI MG/L, UG/L 307
00111251 B3BECh TSS MI/11 MG/L 219
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BpeMeHHble pAabl TeMnepaTypbl U COJIEHOCTU BOJ,

Jl71 OKeaHO/IOTMYeCKNX pa3pe30B A30BCKOTO MOPSI IOCTPOEHDI BEPTUKA/IbHbIE paclIpefie/IeHs TeMIIe-
paTypsl U CONMEHOCTH, OCpefHEHHDIE 3a mepyuop 1891-2010 rr. (kamMaTdeckye HOpMel). [l14 ux moctpoe-
HIA BBEMIEHBI pacd€éTHBIE y3/1bl. 110 BepTUKaMm UX MOIOKEeHNEe COOTBETCTBYET CTAHAAPTHBIM TOPM3OHTAM
0, 5 1 10 M, a BONb paspe3a OHM PACIIONIOKEHbI Ha paccTogHuyu 10 kM pyr ot fgpyra. IIpumeps! KapT
BEPTUKATbHOTO PacIpefeeHNs KIMMaTUYeCKO HOPMbI COIEHOCTY BOZIbI B aBrycTe Jyid paspesa «Kepuen-
CKIiT IpONuUB — fenbTa [loHa» npuBegeHsl Ha pucyHke 3.15.

[ pacuéra aHoMammit paccMarpuBancs repuox 1922-2010 rr. kak Haubosee 06ecreYeHHbII JaHHbI-
mu. Vicxons us rpaduka MeXrofoBOi M3MEHUYMBOCTI CpefHeil conéHoctu A3oBckoro mMops (puc. 3.16),
PacCYMTaHHOI C IpYMeHeHVeM 6alaHCOBOI MaTeMaTI4ecKoi Mofiert [MaTtnmios u ap., 2006], BHyTpuBe-
KOBBIX (TyKTyaruit kuMara [MaTuiuos u fip., 2008; beppuukos u ap., 2009], nepuop 1922-2010 rr. 6611
pasyienieH Ha 8 BpeMeHHbIX MHTepBanoB (1922-34 rr., 1935-41 rr., 1946-49 rr., 1950-57 rr., 1958-1970 1T,
1971-81 rr., 1982-2000 rT., 2001-2010 IT.), B IIpefieniax KOTOPBIX U PacCUUTHIBAIICH aHOMAIUY TeMIIepaTy-
PBI 1 CONEHOCTY BOJ, i1l A30BCKOTO MOpA. IIpumep aHOManmmy BepTUKaIbHOTO paclpeeneHns CONEHOCTI
IpefiCTaB/IeH Ha pUCYHKe 3.15.

Beco rpadmueckmit MaTepuan npepcrasier Ha DVD B pasgene CLIMATOLOGY.

ConeHocTb. ABryct
347“E 3§°E 3BI°E

1309 craHuwin

46°N

A 45°N =
34°E 36°E

i ~
a® K \)4
@
=10 &=
‘.g -
E1s

0 50 100 150 200 250 300 350

PaccTosHue, km
=
HeTAaHHbIX 0 12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

0@

‘ [ |
2 5
[} _—
= 10-
© ‘ =
.515-‘

0 50 100 150 200 250 00 350

o
®

[&]

ny6wHa,m
& o

50 100 150 200 250 300 350

o

PaccrosiHue, km

Her paHHbix 25 -15 05 0 05 15 25

Pucynox 3.15. [Ipumep mocTpoeHMA CpefHEMHOTOJIETHETO BePTUKAIBHOTO PACIIpefie/IeHI sl COTIEHOCTU BOIbI B aBTYCTE I
paspesa «Kepuenckmit npomms — genbra JoHa» (A), aHOManuii BEpTUKA/ILHOTO Paclpee/ieHNsA COTEHOCTU B aBrycTe i
nepuopa 1971-1981 rr. (b) n nepuopa 1982-2000 rr. (B)

[TpumeyaHue. BBepxy moKa3aHO pacipefeieHie CTaHIWIT C U3MEPEHVSIMY COTIEHOCTH, KOTOPBbIE ObIIM YITEHBI IIPY OCPEFHEHNN
B IIOI0CE MMPUHOIK 40 KM.

54

Vi VII
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PucyHok 3.16. MexxrogoBasi U3MeHYMBOCTD CpefHeit conéHocTu (S) u peunoro croka (R, km’/ron) A30BCKOTo MOps B IIe-
puop 1922-2010 rr.

ITpuMeyaHue. BrieneHbl BpeMeHHbIEe IHTEPBAIBI, I/ KOTOPBIX PACCUMTBIBAINCH AHOMAIMU TEMIIEPATYPBI U CONEHOCTH BOJ,
OTHOCHUTENIbHO KIIMMATNIeCKIX HOPM.

BpeMeHHble psifibl 1e4,0BOro peXxnma

A30BcKOe MOpe OTHOCUTCS K MOPSIM, IJie JIe{OBBIil IOKPOB 00pasyeTcs eXXerogHo. B suMHuit nepuop
CYJIOXOICTBO HEBO3MOXKHO 0e3 yJacTus nefjoKoNIoB. B HacTosmem ATmace 11 XapaKTepPUCTUKY JIELOBOTO
pexxuma A30BCKOTO MOpsi COOpaHbl JaHHbIe HAOMIONEeHNUT Ha OeperoBbIX IMAPOMETEOPOTOIMYECKUX TI0-
crax (puc. 3.17) 1o nare mepBOTO MOSIB/ICHNS JIbJja B IPUOPEKHOII 30He U flaTe, KOTI/ja aKBaTOPpus MOTHO-
CTBIO OCBOOOXXAETCA OTO JIbJIA.

34|°E 361°E 38|°E
TazaHpoe,
5_—/-
//wKéé%an
7 Elick . A8
Py CUCK,. &
N J —
y |/ \
N » N

44

\
”&29 T )ﬁ\/ &
46°N- \§AJ\ ey

>\\\
I'Ipumopcxo-Axmap%, }\Mg%

[F46°N

ng K)
N\ e ’O
<§3// K7%1Ma/;4:?1%/3:%‘/'40 “
36|° E 38I°E

Pucynok 3.17. Beperobble rufipoMeTeOpONOrNYECKIe CTAHINY, U KOTOPBIX COOpaHBI JaHHbIE HAOMIONEHNMIT 3a JIeJOBBIM

pPeXNMOM A3soBckoro MOpA
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91N maHHbIe 0000IIEHBI U IPEACTaBICHDl B BUie IPadMKOB, WITIOCTPUPYIOMINX KINMAaTHYECKYIO V- 3.3. Kacnuiickoe mope
HaMIKY JIeloBOTO pexxuMa A3oBckoro mops. Ha pucynke 3.18 nmpusenén npumep s MyHKTa TaraHpor.

Ocranbubie rpa¢ukn npusenenst Ha DVD B pasnene ICE. OkeaHorpadmyeckas 6a3a faHHbIX U MTHBEHTApuU3aLumsa
B cocraB okeanorpaduyeckoit 6a3sr ganHbix BM3O Kacnuiickoro mopst BkimodeHo 43 333 cranunn 3a
6 \ Sl
1919118 e '\,\ nepuon ¢ 1897 1o 2011 rr. (puc. 3.19).
1918/19 e e —
1921/22 | — = e e |
1922/23 .E_________:l- </
1923124 S S S Y S N R W— F ’
1924/25 | o I O | | > 50' c 55' c
18u2e e —— | o
6, b
1927/28 S [ S — — — I
199/30 === .
— [
1930/31 ____________!
1931/32 = I — e e ]
1932/33 | S o |
1933/34 | R — | |
1934/35 E v
I | wermaWmex | | .
1936137 I il e B o e g 45°N Faeil
1937/38 o o |
1938/39 S |
1939/40 1 ES— — — — —
1940/41 : Ne
- ..-IEEEE----
1945/46 ] S T —— — — — *t
1946/47 T —
1949/50 ___ = "
1950/51 L S o o | ™
1951/52 5 | S o o |
1933/54 5 ) [ T
S SIS S | WSS FSSSSS S . WS  , S. FS | '
1954/55 | || «|
1955/56 | | i s |
1956/57 ) ) B =i ?
1957/58
T, ---IHE -,D,BH I -bIX ---
5 I | W— — N A N — P
1977178 I o e e L
I e e B
1980/81 T T T 0 | all
1981/82 || [ —
s SeSs
»
1502 | | wermaWmex | | | - -40°N
S | S D N N Fo— e °N+
1992/93 || o | | «
1993/94 S | | |
1994/95 | | |
1995/96 [ ) I —
1996/97 5 o [
1997/98 e —
1998/99 I N N———
1999/00 ESEs == E————
2000/01 ot e —
2002/03 .E-HX e ——
»
2004/05 __naH _blx S |
2005/06 !
| HeT maWbbix | |
2008/09 s
1 2 311 2 31 2 311 2 3l1 2 3l1 2 311 2 3|0 40 80 120160
OKTABPb HOABPb OEKABPb AHBAPb DEBPAJIb MAPT AMNPEJb
Hauano v okoH4yaHue negosoro nepuoaa (aatel) lMpopomxuTensHoCTL
negoBoro nepuoga (gHu)
Pucynoxk 3.18. MHOroneTHss AMHaMIKa IPORO/DKUTENIBHOCTH JIEOBOTO IIepIOfa 110 JaHHBIM Hab/iofeHuii B Taranpore Pucynok 3.19. Pactipenenenne cranuuii o akBaropuu Kacrimiickoro mops (1897-2011 rr.)

Pacrmipenienienne cTaHIMIT IO rofaM 1 MecAI[aM IpeicTaBIeHo Ha pucyHKe 3.20. Tabmuiibl v KapThI pac-
npefieNieHns CTaHIUI B KaX/JOM MecsAlle KaXJOoro rofa il pacCMaTpUBaeMOro Iepyojia MpUBeeHbl Ha
DVD B pasgene INVENTORY.
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Pucynok 3.20. Pacripepenenne crannuit mo Mecsinam (A) u rogam (B) B 6ase gannbix Kacnimitckoro mops (1897-2011 rr.)

B KacrmitckoM Mope 60/IbIIMHCTBO M3MePEHNIT BBINIONHAETCA B IIPefie/laX BOCbMI BeKOBBIX OKeaHOJIO-
IMYeCcKNX paspe3oB (puc. 3.21-3.27, tabmn. 3.4).

KaxxoMy paspesy comocTaB/IeHO ONpefieIEHHOE KOMMYECTBO CTaHIMII, KOTOPble HAXOJATCA B IOIOCE
20 KM € KaXK/10¥1 CTOPOHBI ¥ UCIIONIb3YIOTCA IS MIOCTPOEHNA KIMMATUYECKMX HOPM M aHOMAJINIA.

Ta61mua 3.4. XapaKTepI/ICTI/IKa BEKOBBIX paspeSOB Kacmuniickoro MOP}I
Paiton mops
Homep Kon-Bo cranmmin
HasBanne paspesa OnucaHue paspesa
paspesa
«0. 3roiaBectoBas Illanpira —
1 a BocTouHasA yacTb CeBepHoro Kacrmsa 771
o. Kymnanb»
. TIIOTPAaHNYHBIN MEXXITY BOCTOYHOM
2 «o0. HoBunckmit - o. Kynanbm» P . Ay 1092
n 3anapHoit yactamu CeBepHoro Kacnms
«benuHCKMIT KaHaI — Ha 10T O JTMHNUNI
3 A 3anafiHaA yacTb CeBepHoro Kacrimsa 925
0. YeueHp — 11-oB MaHTBIIIITaAK»
«Bonro-Kacnmitcknit KaHas go paspe-
3a pasp 3amagHas 4actb CesepHoro Kacrmsa 2832
3a 0. YeueHb — 11-oB MaHTIBILITAK»
HOrpaHMYHbI MeXy CeBepHbIM
4 «0. YeuyeHp — 1m-oB MaHTBIIITaK» p ny P 1562
u Cpegaum Kacninem
5 «dusnun — Kenpepn» Cpenumit Kacrinmit 962
. HorpaHnYHbl Mexxny CpeqHuM
6 «o0. JKumnoit — m. Kyynn» P AY -PeR 2380
u IO>xupiM Kacinem
«0. Kypuncknit Kamenn — . .
7 YP . IO>xusbiit Kacrimin 1159
0. OrypumHCcKuii»
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Pucynok 3.21. Pactpenenenne cranmuit B monoce 40 kM (A) u penbed nHa (B) Bgoms paspesa 1
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Pucynok 3.22. Pacnpenenennue cranumit B monoce 40 kM (A) u penbed fHa (B) Boob paspesa 2
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Pucynoxk 3.23. Pacnipenenenne cranmnuit 8 monoce 40 km (A) u penbed nHa (B) Boons paspesa 3
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Pucynoxk 3.24. Pacnipenenennue cranumit B monoce 40 kM (A) u penbed gHa (B) Boomb paspesa 3a
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Pucynok 3.25. Pactipenenenue crannuii B monoce 40 kM (A) u penbed nHa (b) Bgons paspesa 4
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Pucynok 3.26. Pacipenenenne craniuit B monoce 40 kM (A, B) u penved gua (B, I') BZonb paspesos 5 1 7 COOTBETCTBEHHO Pucynok 3.27. Pacnpenenenue cranumit B monoce 40 kM (A) u penbed nHa (B) Boob paspesa 6
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B 6asy manbix Kacrmiickoro Mopst BKITIOHEHbI ClIEfiyiolite napamerpsi (1abn. 3.5). Ta6mua 3.6. IlapaMeTpbl MOCTPOEHNS BEePTUKAIbHBIX ITOJIEN pacIpeeneHns ITUAPOTOTMYeCKIX XapaKTe-
pucTuK s paspesos Kacnuiickoro mopsa
Ta6nuna 3.5. IlepeyeHb Moka3areneii, BKIIOYEHHBIX B 0a3y maHHBIX Kacmmiickoro Mops IIlar ceTku BROMD
" Howmep paspesa IlTar cetkn 1o rny6uHe (M)
IToxasarenb Envuuier usmepenns YHuicro usMepenmit JIMHUK paspe3a (KM)
HasBanue O6osHauenre | Haspanue O6o03HaueHne Paspes 1 20 1
TeMIiepaTypa TEMP rpagychl Henbcusa C 216 040 Paspes 2 20 1
IaBJ/IeHNe PRESS meuubap DBAR 41 371 Paspes 3 20 1
3NIEKTPONPOBOJHOCTD COND CMMeHC/M SIEMENS/M 42 814 Paspes 3a 10 1
conérocTs SAL CHVIFLET HPAICTIECKON | pgg 191 620 Paspes 4 20 2
IIKAJIbI CONEHOCTI
oL p— 1647 Paspes 5 40 0, 5, 10, 20, 25, 30, 50, 75, 100, 150, 200, 250, 300, 350,
IOPHOCTD HpoMTe P 400, 450, 500, 600, 700, 800, 900, 1000
a6coanffoe coiepyxaHue OXY M/, Mr/T ML/L, MG/L 59 335 Paspes 6 20 0, 5, 10, 20, 25, 30, 50, 75, 100, 150, 200
PacTBOPEHHOTO KMCTIOPOfa
0, 5, 10, 20, 25, 30, 50, 75, 100, 150, 200, 250, 300, 350,
OTHOCHTEIbHOE COflep>KaHue 0 Paspes 7 40
PacTBOPEHHOTO KMCTIOPOLiA OXYSATUR 1% PERCENT 3633 400, 450, 500, 600, 700, 800, 900, 1000
pH PH - - 49 455
DA I paspesa 6 mpuBemeHBI IIpYMepbl KapT KIMMATHYeCKOJI HOPMBI TeMIlepaTypsl Boabl B (eBpaie
IETOYHOCTD ALK P MEQ/L 19 705 (puc. 3.29) u TemnepaTypHoit aHoManuu B peBpane 1961-1967 rr. (puc. 3.30).
9KBUBAJIEHT/N .
Beco rpadmuecknit MaTepuan npescrasied Ha DVD B pasgene CLIMATOLOGY.
CepoBOIOPOT H2S M/1 ML/L 27
HUTPUTHI NO2 MT/J1, MKT/ 11 MG/L, UG/L 4 668 340
UMOL/L, I
HUTPATHI NO3 MUKPOMOJB/ T, MT/7I, MKT/JT MG/L, UG/L 6185 310- A
AMMOHMUIHBIN a30T NH4 MTI/J1, MKT/JT MG/L, UG/L 407 = 2807
ofl1iiee cofiep>kaHme a30Ta TOTN Mr/J1 MG/L 46 § 2504
s
UMOL/L g
> ~ 220 -
dbocdarer PO4 MUKPOMOJIb/ I, MT/ 11, MKT/TT MG/L, UG/L 30718 o
obiee comepkane pocopa TOTP MTI/T, MKT/TT MG/L, UG/L 30 1901
cofiep)KaHe paCTBOPEHHOTO DOC /i MG/L 19 255
OpraHM4ecKoro yIieposa .
cofiep)KaHIe B3BEIIEHHOTO POC /i MGIL Is
OpraHM4ecKoro yrieposa -26.0 1
CUJIMKATBHI Si04 MUKPOMOJIb/JI, MKI/JI UMOL/L, UG/L | 12645
xnopodunn a CHL A MKT/TT UG/L 28 -26.51
ob11jasi B3BeCh TSS MI/7 MG/L 20 =
T -27.01
-27 .54
BpeMeHHble paabl TeMnepaTypbl U COJIEHOCTU BOA, -28.0
JI711 BEKOBBIX OKEaHOTIOTMUYeCKUX pa3pe3os Kacnmiickoro Mopsi MOoCTpoeHbl BepTUKAIbHbIE pacIpefe- -28.5
JIEHVISI TEMIIEPATYPBI ¥ CONMEHOCT, OCpeHEHHDIE 3a repuox 1897-2011 rr. (kn1umarudeckue HOpMbI). s
VIX IOCTPOEHNSA BBeIeHbI pacuéTHbIE y3/bl (Tabm. 3.6 u puc. 3.21-3.27). [Ina paspesos Cepeproro Kacmmsa -29.0
IIIaT CEeTKY IO BepTUKa/IM BbIOpaH depes 1 M, 1A Try6oKoBORHBIX paspe3oB CpegHero n Oxxuoro Kacnmsa
- CTaHnapTHbIe FOPMSOHTI)I. _29.5 T T T T T T T % T T T T T T T T T T T T
[l mocTpoeHMs BpeMeHHBIX Cepyil aHOMa/IUil TeMIIEPaTyphl ¥ COTEHOCTU BOABI OBUIM PAacCUMTAHbI 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
loapl

a0COTIOTHDBIE Pa3HOCTY 3HAUEHMII B y3/IaX CeTKM JyIA KaKAOTo paspesa 1o nepuopam: 1914-1934 rr., 1961-
1967 rr., 1972-1979 rr., 1984-1991 rr., 2004-2010 rr. [Bepmuukos u ap., 2010; MaTtumos u ap., 2012].

ITy epuozab!l ObUIN BbIJIeTIEHB HA OCHOBE IpadyIKOB MHOTOJIETHEI AMHAMMKY YpoBH:A B Kacnmiickom
MoOpe U peqHoro cToka (puc. 3.28).

Pucynok 3.28. VisMeHeHNe pe4HOTO CTOKA (ch) (A) u ypoBHA (HCP) Kacmmiickoro mops (B) 3a mepnog 1900-2010 rr.
[IpnmeyaHve. BoiesieHbl BpeMeHHbIe MHTEPBAIIBI, A1l KOTOPBIX PACCYMTHIBAIVCH QHOMA/IVN TEMIIEPATYPBI M COMEHOCTU BOJ
OTHOCUTE/IbHO KIMMATNYECKUX HOPM.
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PucyHok 3.29. ITpuMep HOCTpOEHNS CpeFHEMHOTO/IETHETO BEPTHKAIbHOTO paclpese/ieHNsA TeMIIepaTyphl BOAbI B ¢eBpae

IJ1d paspesa 6
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Pucynox 3.30. IIpumMep paccuuTaHHO aHOMa/INY TeMIIepaTypbl BOABI Ha padpese 6 B GpeBpae 1961-1967 rr.

BpeMeHHble pagbl 1IeA0BOro pexuma

B KacmmiickoM Mope 71efjoBbIil TIOKPOB eXerofHo GopMMpyeTcs B €ro CeBepHOIl YacTi. B HacTosmeM
ATace 11 XapaKTepUCTHUKIY JIEOBOTO PeXXMMa ceBepHoI yacTu Kacnmitckoro Mopsi coOpaHbl laHHbIE Ha-
OmrofieHNi Ha 6eperoBbIX IMIPOMETeOPOIOTMYecKMX MocTax (puc. 3.31) o gaTe NepBOTo MOSAB/IEHNA Tb/ia
B IIPUOPEKHOI 30He I JjaTe, KOIZIa aKBaTOPYA IIOTHOCTBI0 OCBOOOKIAAETCSA OTO /Ib/IA.

OTu aHHBIe 060011IeHbI U IIPEICTAB/ICHBI B BIJe IPAapUKOB, MITIOCTPUPYIOMINX KINMATUYeCKYIO TVHa-
MIUKY 7lefioBoro pexxnma Kacnmiickoro mops. Ha pucynke 3.32 npusefién npuMep i1 I'UgpOMETEOPOIOTH -
YecKOoJl CTaHIIUY Ha OCTpoBe TioneHmii.

OcranbHble rpaduky npuseners! Ha DVD B pasgene ICE.
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Pucynok 3.31. Beperoseie rufpoMeTeoponIOrnIecKmie CTaHIMY, A/Is1 KOTOPbIX COOPaHbl faHHBIE HAOIIOEHNIT 3 TeOBBIM
pexxumom Kacrmitckoro mopst
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Pucynok 3.32. MHOroneTHAA fUHaMMKa IPOJO/DKATENLHOCTI JIEHOBOTO PEXMMa IO JAHHBIM HAaO/IOleHMII Ha OCTpOBE
Tronenmit
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3.4. ba3a AaHHbIX MO NJIAHKTOHY KXKHbIX MOpEW

B cocTaB 6a3bl JaHHBIX 11O IUIAHKTOHY BOLIM Pe3y/IbTaThl 9KCIIEAVIIVOHHBIX MCC/IEOBAHNI, BBIIION-
HenHbx IOHIT PAH, A3 1 MMBMU B 2003-2011 rr. Ha akBaTopusax A3osckoro, Yéproro 1 Kacnmiickoro
Mopeii [Matishov et al., 2007; Kpenéa u ap., 2008; KoBanésa, 2008; ITopaxxusrit, 2009; Matishov et al., 2011;
Irymenko, 2012; Imymenxo, JIy>xHsak, 2013].

[Tpu BBIIIONTHEHNY pabOT OCHOBHOE BHUMAaHME YA/IANIOCh TPYIIaM IVIAHKTOHHBIX OPTaHM3MOB 11 METO-
AuKam oTbopa mpo6, TPaAUIMOHHO MCIONb30BABLUIMMCS HayYHbIMY opranusanysivu 6siBiiero CCCP mpn
BBINTO/THEHN MOHUTOPUHTOBBIX VICCTIEJOBAHNIT MOPCKOIL cpenibl [PykoBopcTBo ... 1980]. Takumu rpymmna-
MU ABWINCh MUKPOQUTOIVIAHKTOH 1 CETHOJ 300I/IAHKTOH.

Bmecre ¢ TeM nosiBIeHNe B INTAHKTOHE I)KHBIX MOpell BUIoB-BceneHLeB [Shiganova et al., 2001], pa3sn-
TYe COBPEMEHHBIX IIPeJICTaBIEHUII O POJIY MMKPOTeTepPOTPO(dHOI KOMIIOHEHTHI B IIMKJIE YITIEPOfia B MOPSIX
[Azam et al., 1983], a Taxoke MpoBefieHe IO CITY THUKOBBIX HAO/MIOEeHNIT 32 KOHI[eHTpalyeit xopodumna a
[Moses et al., 2009a,b; [IlaBsikuH u fip., 2010; MaTuios u ap., 2010; Gitelson et al., 2011; Moses et al., 2012]
IIPUBEJIO K pacIIMPEeHNI0 COCTaBa M3MepsIeMbIX ITapaMeTPOB U TOIIOTHEHMIO 6a3bl JaHHBIX CBEJIEHVSIMM 110
XKeJIeTe/IOMY IUIAHKTOHY, MMKPO30OII/ITAHKTOHY, IIMKO- ¥ HAHO(DUTOIIIAHKTOHY, KOHIIEHTPaLU XT0podui-
na a. [Tpy BbIIONTHEHNN 9TUX PabOT MPUMEHSUIICD KaK CTaH/JapTHbIE, TaK ¥ OPUTVHAIbHbIE METOIVKIA.

Hioke maHBI KpaTKye XapaKTepUCTUKU MeTOAVK 0T6opa 1 06paboTKy Ipob 1o pasIMyHbIM IPyHIIaM
IUVIAHKTOHA, a TAK)XXe CBEJIeHMA IO TOIHOTE M3Y4€HHOCTH OTZENbHBIX IPYII IVIAHKTOHA B pPaccMaTpuBae-
MBI IIEPUO,.

Muxpogpumonnankmon

TpapyunoHHbIe MeTORbI M3ydeHNA (PUTONNIAHKTOHA, IpMMeHsAeMble B A30BckoM, Yéprom u Kacrmit-
CKOM MOPSX ¢ 1930-X IT., HO3BOJIAIOT HOMY4aTh aHHbIE II0 BIJOBOMY COCTaBY, YMCIIEHHOCTI 1 O61oMacce
OpraHM3MOB MMUKpPOIUIaHKTOHA (pasmepoM 6oree 20 Mkm) [Mopososa-Bogsuunkas, 1954]. IIpo6sr ot6m-
patorcsa 6aToMeTpoM U PUKCHUPYIOTCA PpopMannHOM My KUCIbM pactBopoM JIroronsa (c 80-x rr.). Ot6op
npo6 MpoBOAUTCA ¢ HOBEPXHOCTU (A30BCKOE MOpe), IT0 CTaHAApTHBIM ropusoHTam (0, 10, 25, 50, 100 M)
VUIN TI0 PacIONIOKEHMIO ce30HHOro TepMokanHa (Yéproe u Kacnmiickoe mops). B mocnegHem cmydae ¢
VICTIOZIb30BaHMeM OIlepaTuBHbIX flaHHbIX CTD-30HAMpOBaHNA 0TOMpaeTcs Tpu 6aTOMETPUYECKIX TPOOBI
BBIIIIe, BHYTPM ¥ HIKE TEPMOK/IMHA COOTBETCTBEHHO [PykoBopcTBo ... 1980].

OTto6paHHbBIe TPOOBI KOHIIEHTPUPYIOTCA 0CAIOYHBIM METOZIOM [0 KOHEYHOTro o6bema 50-100 mi. [lia
KO/IMYEeCTBEHHOTO YuéTa GUTOIIAHKTOHA CKOHI[EHTPMPOBaHHbIE IIPOObI IPOCMATPUBAIOT B CBETOBOM MM-
Kpockorie B kamepe Hoxxorra (0,1 M) ipu yBermmuenun x 400 [Abakymos, 1983]. Kpymnubie popmbl MUKpoO-
Bogopociei (6ormee 50 MKM) YIUTBIBAIOTCA BO BCell kamepe HoxkoTTa, B ABYX-TPEX MOBTOPHBIX HAIIO/THE-
HIIAX, IPOYNe BUABI IIPOCYMUTHIBAIOT B HECKOIBKMX IO/10CaxX KaMepsl (o 400 kimeTok). Pacuer 61omaccst
IPOBOJAT 10 (HAKTUIECKUM pasMepaM KIeTOK C IIPUMeHeHJeM MeTOJa reOMeTPUYecKoro mogoous st
BBIYMC/IeHNA 00béMa K1eTky. ONycaHHbIe METORbI MIPUMEHANMNCD [IA TOMy4eHNs CBEIeHNII 10 MUKPO-
(bMTomIaHKTOHy 32 2005-2011 rr., BOIIEmIIINX B 6a3y IAHHDbIX.

Il A3oBckoro Mopsi B 6a3y HaHHBIX BHECEHBI Pe3y/IbTaThl 00paboTKy 184 mpo6 10 MUKPOITTAHKTOHY,
msa Yeéproro mops — 80 mpo6, aia Kacrmiickoro Mopst MMEIOTCS INIIb OTPBIBOYHBIE CBEJIEHNA 110 PAIOHY
menbrbl Bonru (puc. 3.33 u Tabn. 3.7).
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Pucynoxk 3.33. Pacupenenenne cranmmit ¢ npobamu puromtankrosa (2005-2011 rr.)

Ta6mmua 3.7. VinBeHTapusanus cTaHIuii ¢ mpo6amu ¢puronnankrona (2005-2011 rr.)
Mecsip
Tom

1 2 3 4 5 6 7 8 9 10 11 12 | Tonm
AsoBckoe Mope
2006 7 8 12 |5 11 |3 9 55
2007 6 11 17
2009 1 15 5 3 8 32
2010 14 6 9 25 13 |3 70
2011 10 10
Bcero 8 28 |0 38 |11 |30 |28 14 |13 |6 0 8 184
YépHoe Mope
2007 1 1
2008 16 23 13 52
2009 13 13
2010 14 14
Bcero 0 0 0 30 |0 23 |14 0 0 13 |0 0 80
Kacrmiickoe mope
2005 2 3 5
Bcero 0 0 0 0 2 0 0 3 0 0 0 0 5
Bcero no Mmopsam 8 28 |0 68 13 |53 |42 17 |13 19 |0 8 269

ITuxo- u nanonnankmon

Hecmotps Ha TO, 4TO A30BCKOE MOp€ MMeeT MHOTOJIETHIOW MCTOPUIO THAPOOMOTOTMYECKUX MCCIIe-
JOBaHMIT, COBpeMEHHOE COCTOsIHME PUTOIVIAHKTOHHOTO co001IecTBa A30BCKOTO MOPS B II€/IOM ellé IIpo-
TO/DKAeT OCTaBaTbCs HEJOCTATOYHO OCBEIIEHHBIM. Ha IpOoTS)KeHn MHOTUX eCATWIETUI UCCIefOBaHUA
(GUTONIAaHKTOHA CBOAVINCH K U3yYEeHNIO Ka4eCTBEHHDIX U KOMMYECTBEHHBIX XapaKTePUCTUK BOZOPOCTIE,
pasMepbl KOTOPBIX IpeBbhIMaT 20 MKM. MUKpPOBOZOPOC/IN, pasMepbl KOTOPBIX MeHblIe 20 MKM — y/IbTpa-
(bUTOIUIAaHKTOH, KOTOPBIIL B CBOIO OYepeb YCIIOBHO HOApasfieieTcsl Ha MOATPYIIbL: MUKO- (0,2-2 MKM) 1
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HAHOIUIAaHKTOH (0T 2-10 1o 20 MKM), — yIIyCKa/IICh YYEHBIMM U3 BUJQ, XOTA MIMEHHO 3a CUET STUX MUKPO-
OpraHM3MOB MOXeET UATU popMupoBaHMe 10 59-69 % IepBUYHOI MPOAYKINYU 1 061Ieit 611oMacchl Gpuro-
IUTaHKTOHA [Azam et al., 1983].

OTo6paHHbIe 13 TOBEPXHOCTHOTO TOPM30HTA MTPOOBI GMTOIIAHKTOHA ITMKO- U HAHO-(PpaKimit Pukcu-
PYIOT pacTBOPOM IVIIOTApOBOTrO anbfieruaa. IIpo6sl 06pabaThBaIOT C MCHIONIb30BAHMEM SNUPITYOPECIeHT-
HOT'O MMKPOCKOIIA IToc/Ie GyIbTpanuy Ha 4épHble MeMOpaHHbIe pUIbTPBI ¥ OKpaIIBaHMs GIYOPOXPOMOM.
YKa3aHHBIII METOJ, TaK)Xe II03BOJIAET ITOJTY4aTh CBEAEHV 110 001IIell YMCTIeHHOCTH KIIeTOK 6aKTepyoIIaH-
kroHa [CyxaHoBa, 1983; Makapesud, [Ipyxkos, 1989].

Il A3oBckoro Mopsi B 6asy HaHHBIX BHECEHBI pe3y/lbTaTbl 00paboTky 178 mpob 1mo mmko- u HaHoO-
IUIAaHKTOHY (BK/IIouas 6akrepuit), ausa YépHoro Mops — 3 mpo6sl, misa Kacimitckoro Mops cBefieHNS 110
yKa3aHHOII IpyIIie B 6ase JaHHBIX OTCYTCTBYIOT (puc. 3.34 u Tabm. 3.8).
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Pucynok 3.34. PacripenenieHne cTaHIWIL ¢ Mpo6amMyl NUKO- ¥ HAHOIUTaHKTOHA (2008-2011 rT.)

Ta6nuua 3.8. ViHBeHTapu3auys CTaHIUii C Ipo6aMy MMKO- ¥ HAaHOIIAaHKTOHA (2008-2011 rr.)
Mecsiib
Ton

1 2 3 4 5 6 7 8 9 10 11 12 Ton
A30BCKOe MOpe
2008 3 8 11 5 27
2009 10 6 8 14 7 11 7 63
2010 12 6 3 24 18 6 69
2011 19 19
Bcero 10 21 8 22 6 40 29 0 29 13 0 0 178
YépHoe Mope
2008 2 1 3
Bcero 0 0 0 2 0 1 0 0 0 0 0 0 3
Bcero o mopsm | 10 21 8 24 6 41 29 0 29 13 0 0 181

Muxposoonnankmon

Metopuka orbopa mpo6 MUKPO30OIUIAHKTOHA COBIIAfIaeT CO CTAHJAAPTHOI METOAVIKON 0TOOpa mpob
MUKpOQUTOIIAaHKTOHA. [l ukcaumm mpob MCronb3oBancs KUCIb pactBop Yrtepmémasa (Jlroroms).
Omnpepenenne 9MCIEHHOCTI U 6MIOMAacChl MMKPO30OIUTAHKTOHA IIPOBOANUTCS B (PUKCHMPOBAHHBIX IIpobax
HIOCTIe OCAX/IEHNUA KJIETOK U KOHIIeHTpyupoBaHus. Onpefenenne BUJOBOTO COCTaBa OfHOKIETOYHBIX Opra-
HV3MOB IIPOBOJIUTCS TaKXKe B He(PUKCUPOBAaHHBIX IIPOOax.
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VupuBuyanbHble Beca yCTaHAB/IVMBAIOT 110 BECOBBIM XapaKTEPUCTUKAM, ONIPEeTEHHBIM /I OTHEe/IbHBIX
rpymn u Bunos [Moppyxaii-bonrosckoii, 1954; Hopuk, 1968; Mamaesa, 1979]. Hau6onee nontxo B 6ase gaH-
HBIX IIPEZICTAB/IEHBI Pe3y/IbTAThl M3y4eHVsI MUKPO300IUIaHKTOHA A30BCKOro Mops (puc. 3.35 u a6 3.9).

Cemmotl 300n1aHKMOH

IIpu or6ope mpo6 CETHOrO IVTAHKTOHA OCHOBHBIM OPY/AMEM JIOBA ABJIAETCA CeTb JIKemu, peKOMeHMIO0-
BaHHaA 1A A30BCKOro MopsA B KoHIe 1930-x rr. [Oxyn, 1940]. [laHHas ceTb MMeeT JyaMeTp BXOJHOTO OT-
BepCTHA, paBHBI 20 CM, ¥ pa3Mep S9er CETHOTO Mo/0THA 125 MKM. CpaBHUTENILHO KPYIIHBI pasMep A4en
IpefoTBpaIaeT «3a0BaHe» CETHOTO II0JIOTHA KOTIOHMAMY QUTOIUTAHKTOHA B JIETHUI TIEPUOJ, OFHAKO IIPH-
BOIMT K HEJOYYETY M/IAIINX KOIIEIIOAVITOB Y HAYIUIMYCOB KOIIETION, a TAKXKE KOJIOBPATOK. [laHHbIE TPYIIIIbI
300IUTAaHKTOHA YYMTBIBAIOTCA B MPOOAX MUKPOIUIAHKTOHA. IIpy oT6ope mpo6 300IIaHKTOHA BEPTHUKATbHO
0071aB/IMBaeTCs BeCh CTOMO BOABI OT JHA 10 OBepXHOCTHU (A30BcKoe Mope) u croit 0-50 M (UépHoe Mope).
Cetb He 000pyIOBaHa CYETYMKOM IPO(UIBTPOBAHHON BOABL. Y4eT NPOGIIBTPOBAHHOTO CEThI0 00'bEMa Be-
IETCA TI0 JUIVIHE U YI/Iy HaK/IOHA BBITPAaBIEHHOTO Tpoca. [Iy1a ot6opa mpo6 B MeNTKOBOGHOII 30He A30BCKOTO
MOpS1 STIM30ANIECKI UCIONIb3YeTCs CeTh ATIITelHa, Yepe3 KOTOPYIO (pUIbTPYIOT M3BECTHBI 0O'bEM BOZBL.

Ornpepenenne YMCIEHHOCTY CETHOTO ITAHKTOHA IPOBOJUTCA T10 CTaHAAPTHON METOAVKE, IPUHATON B
CCCP n Poccun, B kamepe boroposa [PykoBopctso ... 1980]. Hamie Bcero mpy o6paboTke MOACINTHIBA-
eTCs YMCIeHHOCTD BCeX IUTAHKTEPOB B M3BECTHOI YacTy mpo6sl. Omnpepenenne 6110Macchl 300IUIAHKTOHA
IPOBOJMTCS IO YPaBHEHVM, CBSI3bIBAIOIIMM JUIMHY ¥ 06BEM 0COOM, J/IsI OTHENbHBIX BULOB (K/IaloLephl,
KOIIETIONbI) ¥ TPYII (KOIOBPATKY, MEPOIUIAHKTOH) opranuamoB [[ToBaxkHsiit, 2009].

B 6ase maHHBIX MOJIHEe BCETO IPEACTaB/ICHDbI Pe3y/IbTaThl M3YUeHUs CETHOTO IVITAHKTOHA A30BCKOTO
Mopsi. s YépHOTO MOPst MMEIOTCS OTPHIBOYHbIE JAHHbIE 3a MeTHUI nepuop (puc. 3.36 u tabn. 3.10).
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Pucynok 3.35. Pacnipenenenie cTaHImit ¢ mpobaMy MUKpO300IIaHKToHa (2004-2011 rr.)
Ta6muia 3.9. ViHBeHTapM3anus CTaHIuIL C Mpo6aMu MUKPO300IUTaHKToHa (2004-2011 rr.)
Mecsiib
Top

1 2 4 5 6 7 8 9 10 11 12 | Top
A30BCcKoe Mope
2004 7 63 9 82
2005 16 16
2006 8 7 8 11 11 1 9 55
2007 6 10 1 10 |22 49
2008 13 6 8 5 13 20 65
2009 10 6 6 17 4 43
2010 12 13 25
2011 21 13 |4 38
Bcero 18 38 26 18 136 |38 13 14 |38 |22 9 373
YépHoe Mope
2004 1 1
2007 4 4
2008 1 1
2009 5 5
2011 13 13
Bcero 0 0 9 0 14 |0 0 0 1 0 0 24
Kacnuiickoe mope
2004 33 33
2005 3 14 17
Bcero 0 0 0 3 0 0 47 |0 0 0 0 50
Bcero mo mopsam | 18 38 35 21 150 {38 |60 14 |39 (22 |9 447
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Pucynok 3.36. PacripenenieHne cTaHImit ¢ Mpo6amy CeTHOTO 300IIaHKTOHa (20032008 rT.)

Ta6muia 3.10. VinBeHTapu3anys cTaHIMIii C TPo6aMy CETHOTO 300IIaHKTOHA (2003-2008 rT.)
Mecsipr
Ton

1 2 4 5 6 7 8 10 11 12 Ton
A30BCcKOe Mope
2003 2 3 2 1 8 16
2004 4 13 34 9 11 76
2005 7 14 7 23 1 1 53
2006 5 12 8 7 5 43
2008 1 4 1 6
Bcero 16 0 29 31 63 12 16 11 0 5 194
YépHoe Mope
2004 1 1
2005 3 3
Bcero 0 0 0 0 4 0 0 0 0 0 4
Bcero o mopsam |16 0 29 31 67 12 16 11 0 5 198
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Kenemenviii nniankmon

MaccoBoe pasBuTne rpe6HeBUKOB-BceneHIIeB Mnemiopsis leidyi u Beroe ovata B AsoBckom, YépHOM 1
Kacnnitckom MOpAX B HaCTOALIMI MOMEHT IIPUCTa/IbHO U3y4yaeTcs. /11 MOHUTOPMHTA >Ke/leTesIoro I/IaH-
KToHa ucnonbsyercsa ceTb VIKC-80 ¢ nuameTpoM BxogHoro orsepctuA 80 cM u pasmepom Aden 500 MKM,
aHAJIOTMYHAsA 110 KOHCTpYKLuu cetyt Bogorov-Rass (BR) ms ropusonTtanbHoro nosa. IIpo6sr orémparorcs
B JIETHMII TIEPYOJ] METOLOM BEPTUKATBHOTO JIOBA OT IHA 0 OBepXHOCTU (A30BcKoe Mope) U B crioe 0-50 M
(Yépuoe n Kacrmiickoe mopst). CeTb He 000pyfOBaHa CUETYMKOM NPOPUIBTPOBAHHOI BOABL. YUET Ipo-
GUIBTPOBAHHOTO CeTbIO 00BEMA BEHETCA IO JIMHE M YITIy HAK/IOHA BBITPAB/ICHHOTO Tpoca. VsmMepeHme
CBIPOII 6MOMACCHI >KeJIeTE/IOT0 ITAHKTOHA 110 BUIaM IIPOBOAVTCS MEPHBIM LVIMHAPOM (0ObEMHBII METOR)
TII0CTIe COPTUPOBKY OPTaHM3MOB ¥ OT/le/IeHVsI BOABL B IIpo6ax yunThIBalOTCA TUAPOVAHbIE U CIM(ONTHbIE
Mey3bl, a TAKXKe I'PeOHEeBUKIL.

B 6ase maHHBIX HanboOIIee IOTHO MPeACTABICHBI CBEEH 110 XKeleTe/IOMY ITTAHKTOHY TaraHporckoro
3a1MBa A30BCKOTO MOp, IIOTy4eHHbIE B Xofie 12 aKkcreuumii 1 poccuiickoro cekropa Kacnmiickoro Mmops
B JIeTHMII tepuox (puc. 3.37 u Tabn. 3.11).
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Pucynok 3.37. Pacipepienenne cTaHImii mpobamu >KeeTenoro mwiankTona (2003-2011 rr.)

Ta6muua 3.11. ViHBeHTapu3anusi CTaHIII ¢ Mpo6aMu >KeeTeroro miaHkroxa (2003-2011 rr.)
Mecsanpl
Tog

1 2 3 4 5 6 7 8 9 10 11 12 |Togm
A30BCKOE MOpe
2003 30 30
2004 7 9 16
2005 153 153
2007 2 32 34
2008 11 21 32
2009 19 19
Bcero 0 0 0 0 0 0 0 30 192 |62 0 0 284
YépHoe mope
2008 22 22
2009 12 12
Bcero 0 0 0 12 |0 0 0 0 0 22 0 0 34
Kacnimiickoe mope
2004 2 2
2008 45 45
2009 49 49
2011 47 47
Bcero 0 0 0 0 0 0 45 198 |0 0 0 0 143
Bcero no Mmopsam 0 0 0 12 |0 0 45 |128 |192 |84 0 0 461
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4. Copep>xaHue DVD

JMck MMeeT cnemyoue OCHOBHbBIE Pa3fiesbl:

DATABASE - copepsxut ¢ainpl faHHbIX. CTPYKTYpa IIaIIKy OmMcaHa B pasfene Armaca «1.3. [Jocrym
K JAHHDBIM».

DOC - copep>xuT TeKcT ATIaca Ha aHITIMIICKOM U pycckoM B popmare pdf.

CHARTS - copmep>xut KapThl ¢ penbehoM fHa pa3pe3oB Ayt AsoBckoro, Yéproro, Kacnimitckoro u ba-
peHIeBa Mopeii. Vimena ¢ainos numerot ctpykrypy SS_XX.png. JneMeHTbI nMeHM GaiiioB 03HAYAIOT Clie-
Aylolee:

SS — mope (tabmn. 1.6), XX - paspes (tabmn. 4.1).

INVENTORY - comep>XuT KapTUHKY MHBEHTAPU3ALUY 10 MOPSIM 1 MTHBEHTapHbIe TaOMIIbL. [I/IsT KaX-
IIOTO MOPsI €CTh CBOJI IIOfipasiesl, Ha3BaHue KOTOPOro MpuBefieHo B Tabmuiie 1.6, 1 OT/jebHbII OApa3sern
I TIaHKTOHA. CTPYKTypa NOAPas3/iesioB MMeeT CIeflyIoMINii BULL:

«Mope» — ofipasfiesn 111 VHBEHTApU3aLMy B [IeJIOM 110 MOPIO, COTEP>KUT Crienyromye (aiibr:

tabmuna nHBeHTapu3auyy: SS_inventory.xls

KapTa pacnpefenenns Bcex CTannuit: SS_stations.png

KapTa pacnpefeneHusa CTaHIUi I KOHKpeTHoro mecana: SS_MM_stations.png

KapTa paclpefeneHusa CTaHIMI 711 KOHKpeTHOro rofa: SS_YYYY_stations.png

KapTa pacupefeeHns CTaH U

/11 KOHKPETHOTO MéecAlla KOHKpeTHoro roga: SS_MM_YYYY_stations.png.

OneMeHTBI MMeHU (aiiIoB 03HAYAIOT CIeAYyIOIee:

SS - mope (tabn. 1.6), MM - mecsing (01, 02, ..., 12), YYYY - rop.

Plankton - moppaszen fist MHBEHTapyU3aL My CTAaHINIT ¢ HAOTIOfIeHeM 3a IVTAHKTOHOM, COTIePXKUT Clie-
pyomyie Qaiibl:

KapTa pacripeyie/ieHyisi BCeX CTaHIMIT pUTOIITAaHKTOHA B apKTUYECKMX MOPsX: n_stations_phyto.png

KapTa pacnpefeneHns BceX CTaHIUI 300IUIAaHKTOHA B apKTUYECKIX MOPsAX: n_stations_zoo.png

KapTa paclipefe/ieHs BceX CTaHIMI pUTOIUTAHKTOHA B I0OKHBIX MOPAX: s_stations_phyto.png

KapTa pacHpefiefieHNsa BCeX CTaHLMII MMKO-, HAHO-, (PUTOIUIAHKTOHA B IOKHBIX MOpAX: s_stations_
phyto_piconano.png

KapTa pacrpeie/eHNs BceX CTaHIMI MMKPO30OI/TAHKTOHA B I0XKHBIX MOPsX: S_stations_zoo_micro.png

KapTa pacnpefeieHNs BceX CTAaHIMII CETHOTO 300I/ITAHKTOHA B I0XKHBIX MOPsX: S_stations_zoo.png

KapTa paclipefe/ieHVIsi BceX CTaHIIMII JKeeTe/Ioro 300IUIAHKTOHA B I0XKHBIX MOpsX: s_stations_zoo_jelly.png.

CLIMATOLOGY - comep>XuT MecsAYHbIe KIMMaTIYecKye MO 1 MOJIA aHOMa/INii TeMIIepaTyphl U CO-
NEHOCTY, IPEACTAB/IEHHbIE B BUJE Pa3pe3oB. [Ia KaXKIoro paspesa KaKJoro MOpsl €CTb CBOJ IOJpasfen
Bujia «Mope/Paspes», Ha3BaHUe COOTBETCTBYIOLINX /IEMEHTOB KOTOPOTO IPUBEJeHO B Tabmuax 1.6 u 4.1.
CrpyKTypa nofipasfiefioB MMeeT C/Ie[yIoInil BUJ:

«Mope»/«Pa3pes»/«P»/Climatic — mogpaszgen 11 KIMMaTUIeCKNX MIO/Iell TeMIepaTyphl ¥ COMEHOCTI
KOHKpeTHOro paspesa. VimeHa ¢aitnos nmeror cTtpykrypy SS_XX_P_MM.png.

«Mope»/«Paspes»/«P»/Anomal/«MM» — nofpaszesn Ay 1ojieil aHOMaINii TeMIIEPATYPBI M CONEHOCTH
KOHKPEeTHOTO pa3pe3a KOHKpeTHOro Mecsna. Vimena ¢aitnos msa Asosckoro, Yéproro n Kacmitckoro mo-
peit umerotr crpykrypy SS_XX_P_MM_PER.png, nnsa bapennesa mopsa - SS_XX_P_MM_YYYY.png.

«Mope»/«Pa3pes»/«P»/Anomal/stdev — mogpasgen fns mojeit cpefHeKBaApPaTNIECKOIO OTKIOHEHMS
3HAYEHNII TEMIIEPATYPhI M CONEHOCTH BOJ, KOHKPETHOTO pa3spesa [y bapenuesa n Yépuoro mopeit. Vimena
¢ainos umerot cTpykrypy SS_XX_P_MM_stdev.png.

OneMeHThI MMeHU (aiiioB 03HAYAIOT CIeAyIOee:

SS - mope (Ta6n. 1.6), XX - paspes (tabmn. 4.1), P — mapametp (t - Temneparypa, s — COéHOCTb), MM —
mecsr (01, 02, ..., 12), YYYY - rog, PER - nepuop net (crmcoxk nepnopos st Asosckoro, YépHoro n Ka-
CIIMIICKOTO MOpeIl IPefiCTaB/IeH B Tabmuax 4.2-4.4 COOTBETCTBEHHO).

FISHERY - copep>xut KapThl 1o npombiciy B bapenniesom mope. CTpyKTypa Nofipasfie/ioB UMeeT Crle-
IYIOLIIT BUJ:

Barents Sea/«F» — miopasyen is KapT rOJOBOTO BBIIOBA IT0 OTHOMY 13 4-X BU/I0B pbI0. VIMeHa daiiios
uMeroT cTpyKTypy SS_P_YYYY.png. OnemeHT MMeHN (ail/ioB 03HAYAIOT CIeAyoLIee:

SS - mope (tabn. 1.6), F - Bup ppi6s! (Tabn. 4.5), YYYY - rop.
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ICE - copep>XuT KapThl IeHOBOTO MOKPOBA U IPadUKM eJOBOr0 pexxuMma. [y KaKIoro Mops ecTb
CBOI1 ITOpasiesI, Ha3BaHMe KOTOPOTro NpuBefieHo B Tabmuie 1.6. VimeHa ¢aitnos g bapeHiuesa Mops ume-
10T cTpYKTYpy SS_ice_ MM_YYYY.png, nna Asosckoro n Kacmiickoro mopeii — SS_ice_ST.png. OnemeHThI
yMeHM (aiisioB 03HAYAIOT CTefyIolee:

SS — mope (tabn. 1.6), MM - mecsn (01, 02, ..., 12), YYYY - rog, ST — HasBaHMe cTaHI[MYM HAOTIONEHUS

(Tab. 4.6).

CREDITS - copepXuUT CIMCOK aBTOPOB U 6MOmmorpadmieckyio CChUIKY HacTOsIel paboThI.

Ta6nuna 4.1. Tabnuia cokpauiennii B uMeHN ¢aiiios [iisi pa3pe3oB

Mope Paspes HaspaHue noppasgena i:;izzueﬂme B Haspamin
A30BcKoe Mope 1 Section 1 01
2 Section 2 02
bapenueso mope 6 Section 6 06
29 Section 29 29
Yépuoe mMope 1 Section 1 01
2 Section 2 02
Kacnmiickoe mope 1 Section 1 01
2 Section 2 02
3 Section 3 03
3a Section 3a 3a
4 Section 4 04
5 Section 5 05
6 Section 6 06
7 Section 7 07

Ta6nuia 4.2. Ilepuons! it A30BCKOTO MOpsI

Homep

HPO,E[OTDKI/ITCHI)HOCTI), TOogbl

1922-1934

1935-1941

1946-1949

1950-1957

1958-1970

1971-1981

1982-2000

[o~N N R W RO P RO I S N

2001-2010

Ta6mmua 4.3. Ilepuopnsl s YépHoro Mops

Homep ITponomKnTenbHOCTD, TOfIbI
1 1891-1959
2 1960-1979
3 1980-2008

Ta6nuna 4.4. Ilepuopns! ga Kacnmiickoro Mmops

Homep

HpO,E[OTI)KI/ITeHbHOCTb, Toabl

1

1914-1934

1961-1967

1972-1979

1984-1991

(2 B "> S ) I \S ]

2000-2010
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Ta6mua 4.5. Tabnuiia cokpaniennii B uMeHu ¢Gaitios st BULOB phI6

HasBanne Haspanue nogpaspena CoxpaieHye B Ha3BaHuu ¢aiios
Iukma Had had
Tpecka Cod cod
Caiika ArC arc
MoviBa Cap cap

Ta6nuna 4.6. Crannum HaOI0IeHus 3a TbIoM B A3oBckoM 1 Kacnimitckom Mopsix

Mope

HasBanmne cranmum

Coxkpaiiienre B Ha3BaHUM (aityioB

A30BcKoe MOpe Eitck Eisk
KaranpHuk Kagalnik
[TpumMopcKo-AXTapcK Primorsko-Akhtarsk
Taranpor Taganrog
TamaHb Taman
Temprox Temryuk
Kacmmiickoe Mope AcTpaxanb Astrakhan
0. VIckyccTBeHHbI Iskusstvennyi
0. Kynmansr Kulaly
o Ilemnoix Peshnoi
0. Tronennit Tyulenii

5. MepeyeHb TabauL M pUCyHKOB

MepeyeHb Tabnuy

Tabmuma 1.1. OcHoBHbIe cekunu popmara « WODselect csv»

Tabmuua 1.2. @opmar cekunit CAST / METADATA / BIOLOGY METADATA
Tabmuma 1.3. @opmat cekumu VARIABLES

Tabmuua 1.4. ®opmar cexiuu BIOLOGY

Ta6bmmua 1.5. Tunbl MHCTPYMeHTOB B 6a3e JaHHBIX ATiaca
Tabmmua 1.6. Tabnuua coxpareHuit B uMeHy $HaiioB Aysi 60TbLIINX MOPCKMUX 9KOCUCTEM
Tabnuiga 2.1. PactipenenieHne cTaHIuii 10 OOBIINM MOPCKUM 9KOCHCTeMaM BocTouHOM ApKTHKM
Tabnmua 2.2. [Tepedyenp mokasatesieit, BKIIOUYeHHBIX B 6a3y naHHbIX bapeniesa u beroro mopeii
Tabmuma 2.3. Pactipenenenue craHumit ¢ mpobamu ¢gurommankTona B bapennesom, benom n Kapckom

Mopsix (1999-2011 rr.)

Tabnmuua 2.4. Pacnipepenenne craHumii Hp06aMI/I 300ITAHKTOHA bapennesa Mops (2001-2010 rT.)

Tabmmua 2.5. I[TepeyeHb nokasateseit, BKIIOUYEHHBIX B 6a3y gaHHbIX Kapckoro mops

Ta6muua 2.6. [TepeueHb moKasarerneii, BKIIOYEHHBIX B 6a3y JaHHBIX Mops JIanTeBbIx

Tabmuua 2.7. [lepedennb nmokasareresi, BK/IIOYEHHBIX B 6a3y faHHbIX BocTouno-Cubupckoro Mops

Tabnmua 2.8. [lepedyeHb moKasaTesiel, BKITIOYEHHBIX B 6a3y gaHHBIX YyKOTCKOTO MOpsI

Tabmuma 3.1. Pactipenenenye cTaHIMIA 110 6O/IBIINM MOPCKUM 9KOCUCTEMaM 0)KHBIX MOpeli

Tabmmua 3.2. [TepedeHp mokasateseil, BKIIOYEHHBIX B 6a3y ZaHHBIX Y€pHOrO MOps

Tabmuua 3.3. [lepeuenpb mokasareneli, BKTIOYEHHBIX B 6a3y TAHHBIX A30BCKOTO MOps

Tabnuia 3.4. XapakTepucTiKa BeKOBbIX paspe3oB Kacnmiickoro Mopst

Tab6mumna 3.5. [lepedennb nmokasareresi, BK/IIOYEHHBIX B 6a3y faHHbIX Kacrmitckoro Mopst

Tabmuna 3.6. IlapamMeTpbl MOCTPOEHNA BEepTUKAIbHBIX HOJIEl paclpene/ieHns TUPOIOTNYeCcKnX Xa-
PaKTepUCTUK /1A padpe3oB Kacnmiickoro mops

Tabmuua 3.7. VIHBeHTapusanus cTaHIuii ¢ npobamu ¢guromnnankrona (2005-2011 rr.)

Tabmua 3.8. VIHBeHTapu3anys CTaHINI ¢ Ipo6aMy MMKO- ¥ HaHOIUTaHKTOHA (2008-2011 rr.)

Tabmuua 3.9. VIHBeHTapusanys CTaHINI ¢ Ipob6aMy MUKpPo30oIUIaHKTOHa (2004-2011 rr.)

Tabnuua 3.10. VIHBeHTapu3alus CTaHIuI ¢ IpobaMu ceTHOro 300IUTaHKTOHa (20032008 rT.)

Tabmmua 3.11. VIHBeHTapu3ays CTaHINIL ¢ IpobaMu XKeeTenoro mwiaHkToHa (2003-2011 rr.)
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NMepeyeHb pPUCYHKOB

Pucynok 2.1 Beigaromuecs uccnenopateny Apktuky XIX — Hagama XX B.
Pucynok 2.2. Pacnipesienienne ctaHmii B MOpsAX BocrouHolt ApkTuku B nepuop, 1827-2013 rr.
Pucynox 2.3. Pactipenenenne cranumit mo Mecsiriam (A) u ropam (B) B 6a3e ganHbIX Mopeit Boctounoit Ap-
kTuky (1827-2013 rr.)
Pucynok 2.4. Crannym or6opa npo6 B skcnepunysax MMBU B 1996-2013 rr., B ToM uncie o Tpacce Cesep-
HOT'O MOPCKOTO ITyTY Ha aTOMHBIX JIeJ0KO/IaX MypMaHCKOTO MOPCKOTO ITapOXOACTBa
Pucynok 2.5. Pacipenenenue cranmmit o aksaropuu bapeniesa n bemoro mopeit (1870-2013 rr.)
Pucynok 2.6. Pacipenenenne cranumit mo Mecauam (A) un rogam (Bb) B 6ase gannbix bapennesa u benoro
Mopeit (1870-2013 rr.)
Pucynok 2.7. Crannum B 6a3e nanHbIX bapeHnesa u benoro mopeii, BbinonHeHHble B iepuop 2001-2013 r.
Pucynok 2.8. IlonoxeHne OCHOBHBIX /I BEKOBBIX OK€aHOJIOTMYECKUX Pa3pe3oB B bapeHLleBoM Mope
Pucynok 2.9. Pactipenenenne cranumii B nonoce 80 kM (A) u penbed nHa (b) Brons Konmbekoro paspesa
Pucynoxk 2.10. Pactipenenenne cranumit B monoce 80 km (A) n penbed nHa (b) Bonp MepgBesxXxnHCKOTO pas-
pesa
Pucynox 2.11. Pacnpenenenue cranumit ¢ mpobamu ¢urornankrona B bapeniesom, benom n Kapckom mo-
psax (1999-2011 rr.)
Pucynok 2.12. Pactipenenenne cTanuuii ¢ mpobamu 3oomnankTona bapennesa mops (2001-2010 rr.)
Pucynox 2.13. ITpumep nocrpoenus ansa Konbckoro paspesa (A) cpelHeMHOTO/IETHETO BepTUKA/IbHOTO pac-
IIpefie/IeHNs TeMIIepaTypbl BoAbI B ceHTAOpe (b)
Pucynok 2.14. IIpuMep paccunTaHHON aHOMaINY TeMIepaTypbl Bofbl Ha KonbckoM paspese B ceHTs6pe 2003 T.
Pucynok 2.15. [lunamuxa negoButocty bapenuesa mopsa B 1900-2010 rr.
Pucynok 2.16. Cxema Murpaumii 1 pacipefeneHye IpoMbICIOBBIX CKOIIJIEHNI Tpecku B bapennieBom Mmope B
aHOMa/bHO Xononubie (A) u anomanbHO Témbie (B) romger
Pucynok 2.17. PacipeneneHue NpoMBbICTOBbIX CKOIUIEHNIT VKLY B TE€MIoM 2008 T.
Pucynoxk 2.18. PacnipeqiernieHe HarylIbHBIX CKOIUIEHMIT MOVIBEI B bapeHIieBoM Mope B xonopHbIil 1980 (A) un
rémbiit 1992 (B) rr.
Pucynok 2.19. Y4yacTkn mpombIcia caitku B Hos6pe xonogHoro 1998 u témmoro 2007 rr.
Pucynox 2.20. Pactipenenenne cranuuii B akBaropuu Kapckoro mops (1870-2013 rr.)
PucyHok 2.21. Pacripenenenne cranumit mo Mecsnam (A) u rogam (B) B 6a3e manubix Kapckoro mops (1970-
2013 rr.)
PucyHox 2.22. Cranuuu B 6ase gaHHbIX Kapckoro Mopsi, BblnonHeHHbIe B miepyof 2001-2013 rr.
Pucynok 2.23. Pactipenenenne cTaniuii mo aksaropuu mops Jlanressix (1878-2009 rr.)
Pucynox 2.24. Pactipenenenne crannuii mo Mecsanam (A) n ropam (b) B 6ase manubix Mops Jlanressix (1878-
2009 rr.)
PucyHox 2.25. Craniuu B 6ase JaHHBIX MOPsI JIaNITeBBIX, BBIIOTTHEHHBIE B rieprof 2001-2009 rr.
Pucynox 2.26. Pactipenenenne craniuii mo aksaropuu Bocrouno-Cubupckoro mops (1878-2008 rr.)
Pucynok 2.27. Pacpenenenne cranunmit Mecauam (A) un rogam (B) B 6ase ganubix Boctouno-Cnbnpckoro
Mops (1878-2008 rr.)
Pucynox 2.28. Pactipenenenne crannuii mo aksaropun Jykorckoro mops (1849-2012 rr.)
PucyHok 2.29. Pacmipepienenne cranumit mo MecsinaMm (A) u rogam (B) B 6ase manHbIX UyKOTCKOTO MOpsi
(1849-2012 rr.)
Pucynok 3.1. Pacnpenenenne cranuuii o aksaropuy 4épuoro, Asobckoro u Kacnmiickoro Mopeit B epuof,
1884-2012 rt.
Pucynok 3.2. Pactipenenenne cranumit mo Mecauam (A) u rogam (b) B 6ase ganHbIX YépHOTO, A30BCKOTO 1
Kacmnitckoro mopeit (1884-2012 rr.)
Pucynok 3.3. Mopckue skcnienuuyy JOHILI PAH B AsosckoMm, Yépaom u Kacrinitckom Mopsx B nepuop, 1997-
2011 rr.
Pucynoxk 3.4. Pactipenenenne cranuii mo akBaropuu Yépuoro mops (1884-2012 rr.)
Pucynok 3.5. Pactipenenenue crannuii mo Mecauam (A) u ropam (b) B 6ase ganubix Yéproro mops (1884-
2012 rr.)
Pucynoxk 3.6. Pactipenenenne crannuii B monoce 40 kM (A) n penbed nHa (b) Bgons paspesa «Camcyn - Kep-
YEHCKMUII IIPOINB»
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Pucynok 3.7. Pacipenenenue cranumit B monoce 40 kM (A) un penbed fHa (B) Bonp paspesa «fnra — barymmn»

Pucynoxk 3.8. IIpumep noctpoenus ajs paspesa «Snra — barymm» (A) cpeiHeMHOTO/IeTHETO BepTUKaIbHO-
TO pacIrpefeneHns TeMIeparypsl Bogibl B ceHTs10pe (B)

Pucynok 3.9. IIpumep pacc4uTaHHOM aHOMA/INM TEMIIEPATYPhl BOABI Ha paspese «nra — batymu» B ceH-
Ts16pe it nepuona 1980-2008 rr.

Pucynoxk 3.10. Pactipenenenne cranimii mo akBaropuu Asosckoro mopsi (1891-2012 rr.)

Pucynok 3.11. Pacnpenenenne crannuit mo mecsnam (A) u rogam (B) B 6ase maHHBIX A30BCKOrO MOPs
(1891-2012 Tr.)

Pucynoxk 3.12. Pactipepienienne ctaHumit mmo rogam B 6ase ganHbix Knnmarndeckoro atmaca A30BCKOTO MOPs
2008 [Matishov et al., 2008] — 1 n mpupocT uncia craHuMiT B HOBOM AT/ace — 2

Pucynoxk 3.13. Pactipenenenne craniuii B monoce 40 km (A) u penped Ha (B) Bonb paspesa «Kepuenckmii
IpOINB — fienbra JJoHa»

Pucynoxk 3.14. Pacnpepenenue cranumit B monoce 40 kM (A) u penped gHa (B) Brons paspesa «moc. Vropes-
Ka — menpra Kybanu»

Pucynok 3.15. Ilpumep mocTpoeHUs CpeHEMHOTOJIETHETO BEPTUKATIbHOIO PaCHpele/leHNsA CONEHOCTH
BOJIBI B aBrycTe Jyis paspesa «KepueHckuii mponus — menbra JoHa» (A), aHOManuii BepTUKaIbHOTO pacIpefe-
JIeHVs1 COMEHOCTH B aBrycTe 1yis nepuopa 1971-1981 rr. (b) u nmepuopa 1982-2000 rr. (B)

Pucynok 3.16. MexxrogoBasi U3MeHYMBOCTb CpefiHeit conéHocTy (S) u peuHoro croka (R, km3/roy) A30Bcko-
ro Mops B iepuog, 1922-2010 rr.

Pucynok 3.17. BeperoBble rujpoMeTe0poIorndeckyie CTaHIMy, Il KOTOPbIX COOpaHbl JaHHbIe Hab/ozIe-
HUII 32 JIELOBBIM PEXXMMOM A30BCKOTO MOPS

Pucynok 3.18. MHOroeTHss [UHAMIKA IPOLO/DKUTETBHOCTY JIEIOBOTO IIEPHOJa 110 TaHHBIM HaO/TI0IeHII
B Taranpore

Pucynok 3.19. Pactipenenenne cranimii mo akBaropuu Kacnmiickoro mops (1897-2011 rr.)

Pucynok 3.20. Pactipepenenue cranumit mo mecsitiam (A) u rogam (B) B 6ase gannbix Kacnmiickoro mops
(18972011 Tr.)

Pucynok 3.21. Pactipenenenne cranimii B monoce 40 km (A) u penbed nua (b) Bgonp paspesa 1

Pucynok 3.22. Pactipenenenne craniuii B monoce 40 km (A) u penbed nua (B) Bgonp paspesa 2

Pucynok 3.23. Pactipenenenne cranuuii B monoce 40 kM (A) u penbed gua (B) Bgonp paspesa 3

Pucynok 3.24. Pactipenenenne cranuuii B monoce 40 kM (A) u penbed gua (b) Boonp paspesa 3a

Pucynoxk 3.25. Pactipenenenne craniuii B monoce 40 kM (A) u penbed aua (b) Boonp paspesa 4

Pucynok 3.26. Pactipenenenne cranuuit B monoce 40 km (A, B) u penved gua (B, I') Boons paspesos 5 u 7
COOTBETCTBEHHO

Pucynok 3.27. Pactipenenenne craniuii B monoce 40 kM (A) u penbed nua (B) Bgonp paspesa 6

Pucynok 3.28. VIsMeHeHMe peyHOro CTOKa (chA) (A) n ypoBHs (Hcp‘) Kacnmiickoro mops (B) 3a nepuop
1900-2010 rr.

Pucynok 3.29. IIpumMep moCTpoeHUs CpeHEMHOTO/IETHETO BEPTUKAIBHOTO paclpefie/ieHNsl TeMIlepaTypbl
BOJBI B QeBpase Iy paspesa 6

Pucynok 3.30. [IpumMep paccuuTaHHOI aHOMA/IUM TEMIIEpaTyphl BOABI Ha paspese 6 B peBpane 1961-1967
IT.

Pucynok 3.31. BeperoBble rujpoMeTe0poIorndeckyie CTaHIMy, Il KOTOPbIX COOpaHbl JaHHbIe Haboze-
HUI 3a IefloBBIM pexxuMoM Kacrnmitckoro Mmopst

Pucynok 3.32. MHOTO/IETHSISI AVHAMMKA IPOJO/DKUTENBHOCTY IEOBOTO PEXMMA I10 TaHHBIM HaOTI0IeHII
Ha ocTpoBe TronmeHni

Pucynoxk 3.33. Pactipenenenne cranimii ¢ mpobamu ¢puromnankrona (2005-2011 rr.)

Pucynok 3.34. Pactipenenienye cTaHIuii ¢ mpobaMu MMKoO- ¥ HAaHOITaHKTOHA (2008-2011 rr.)

Pucynoxk 3.35. Pactipenenenne cTaniuii ¢ mpob6amMu MUKpo30oIIankToHa (2004-2011 rr.)

Pucynok 3.36. Pactipenenenne cTanimii ¢ mpobamu ceTHOro 3001IaHnKkToHa (2003-2008 rr.)

Pucynok 3.37. Pactipenenenne cTaHIuii ¢ mpobamu >kejneTenoro mianktona (2003-2011 rr.)

79



6. JintepaTtypa

1. Azam F, Fenchel T., Field J. G. et al. The ecological role of water-column microbes in the sea // Marine
Ecology Prog. Ser. 1983. 10. P. 257-263.

2. Gitelson A.A., Gao Bo-Cai, Rong-Rong Li, Berdnikov S., Saprygin V. Estimation of chlorophyll-a
concentration in productive turbid waters using a Hyperspectral Imager for the Coastal Ocean - the Azov Sea
case study // Environ. Res. Lett. 2011. Vol. 6. Ne 2. DOI:10.1088/1748-9326/6/2/024023.

3. Ingleby B., Huddleston M. Quality control of ocean temperature and salinity profiles - Historical and real-
time data // Jornal of Marine Systems. 2007. Vol. 65. P. 158-175.

4. Johnson D.R., Boyer T.P,, Garcia H.E., Locarnini R.A., Baranova O.K. and Zweng M.M. World Ocean
Database 2009 Documentation // Ed. by S. Levitus. NODC Internal Report 20. NOAA Printing Office, Silver
Spring, MD, 2009. 175 p.

5.Levermann A., Bamber J.L., Drijthout S., Ganopolski A., Haeberli W., Harris N.R.P., Huss M., Kriiger K.,
Lenton T.M., Lindsay R.W., Notz D., Wadhams P., Weber S. Potential climatic transitions with profound impact
on Europe // Climatic Change. 2012. Vol. 110. Iss. 3—4. P. 845-878. DOI: 10.1007/s10584-011-0126-5.

6. Levitus S., Antonov J.I., Boyer T.P. Warming of the World Ocean, 1955-2003 // Geophys. Res. Lett. 2005.
32. P.L02604. DOI:10.1029GL021592.

7. Levitus S., Matishov G., Seidov D., Smolyar I. Barents Sea Multidecadal Variability // Geophys. Res. Lett.
2009. 36. P. L19604. DOI:10.1029/2009GL039847.

8.Liu]J., CurryJ.A., Wang H., Song M., Horton R.M. Impact of declining Arctic sea ice on winter snowfall //
PNAS. 2012. Vol. 109. Ne 11. P. 4074-4079. DOI:10.1073/pnas.1114910109/-/DCSupplemental.

9. Luchin V., Kruts A., Sokolov O., Rostov V., Rudykh N., Perunova T., Zolotukhin E., Pischalnik V.,
Romeiko L., Hramushin V., Shustin V., Udens Y., Baranova O., Smolyar L., Yarosh E. Climatic Atlas of the North
Pacific Seas 2009: Bering Sea, Sea of Okhotsk, and Sea of Japan / Ed. by V. Akulichev, Yu. Volkov, V. Sapozhnikov,
S. Levitus. NOAA Atlas NESDIS 67. U.S. Gov. Printing Office, Wash., D.C., 380 p. (+CD).

10. Moiseev D.V., Kulygin V.V., Berdnikov S.V. Joint MMBI, SSC RAS and NODC NOAA approach
to oceanographic and hydro-biological database organization for the Arctic and Southern Seas of Russia //
Berichtezur Polar- und Meeresforschung. Reports on Polar and Marine Research / Ed. by G. Hempel, K. Lochte,
G. Matishov. 2012. Vol. 640. P. 137-151.

11. Matishov G.G. The Influence of Climatic and Ice Regime Variability on Navigation // Herald of the
Russian Academy of Sciences. 2008. 78 (5). P. 457-463. DOI: 10.1134/S1019331608050043.

12. Matishov G., Dashkevich L. and Kulygin V. Atlases of oceanographic observations as the tool of climatic
analysis. 6-th European Congress on Regional Geoscientific Cartography and Information Systems Earth and
Man EUREGEO (Munchen, June 9-12, 2009). Proceedings. Vol. II. Printed by Landesamt fur Vermessung und
Geoinformation, Munchen. 2009. P. 105-107.

13. Matishov G., Dashkevich L. and Kulygin V. Quality control of oceanographic data with the Sea of Azov
database being exemplified // International Marine Data and Information Systems Conference IMDIS 2010
(Paris, March 29-31, 2010). Paris, France: Book of abstracts. Ifremer: Plouzane, 2010. P. 13-14.

14. Matishov G.G., Dzhenyuk S.L., Denisov V.V, Zhichkin A.P., Moiseev D.V. Climate and oceanographic
processes in the Barents Sea // Berichtezur Polar- und Meeresforchung. Reports on Polar and Marine Research /
Ed. by G. Hempel, K. Lochte, G. Matishov. 2012. Vol. 640. P. 63-73.

15. Matishov G.G., Kovaleva G.V., Gasanova A.S. Effects of changes in the hydrological and hydrochemical
regime of the Caspian Sea on the development of microalgae in the coastal zone // Doklady Earth Science. 2011.
437(1). P. 437-441.

16. Matishov G., Makarevich P., Timofeev S., Kuznetsov L., Druzhkov N., Larionov V., Golubev V., Zuyev A.,
Adrov N., Denisov V., Iliyn G., Kuznetsov A., Denisenko S., Savinov V., Shavikyn A., Smolyar 1., Levitus S.,
O'Brien T., Baranova O. Biological Atlas of the Arctic Biological Atlas of the Arctic Seas 2000: Plankton of the
Barents and Kara Seas. NOAA Atlas NESDIS 39. U.S. Government Printing Office, Washington, D.C., 2000.
350 p. (+CD).

17. Matishov G., Matishov D., Gargopa G., Dashkevich L., Berdnikov S., Baranova O., Smolyar I. Climatic
Atlas of the Azov Sea 2006 / Ed. by G. Matishov, S. Levitus. NOAA Atlas NESDIS 59. U.S. Government Printing
Office, Washington D.C., 2006. 148 p. (+CD).

80

18. Matishov G., Matishov D., Gargopa Yu., Dashkevich L., Berdnikov S., Kulygin V., Archipova O., Chikin
A., Shabas 1., Baranova O., Smoylar I. Climatic Atlas of the Sea of Azov 2008 / Ed. by G. Matishov, S. Levitus.
NOAA Atlas NESDIS 65. U.S. Government Printing Office, Washington, D.C., 2008. 148 p. (+CD).

19. Matishov G.G., Matishov D.G., Moiseev D.V. Inflow of Atlantic-origin waters to the Barents Sea along
glacial troughs // Oceanologia. 2009. 51(3). P.293-312.

20. Matishov G.G., Stepan’yan O.V., Povazhnyi V.V,, Kovaleva G.V., Kreneva K.V. Functioning of the
ecosystem in the Sea of Azov during winter // Doklady Earth Sciences. 2007. 413(2). P. 297-299.

21. Matishov G., Zuyev A., Golubev V., Adrov N., Slobodin V., Levitus S., Smolyar I. Climatic Atlas of the
Barents Sea 1998: Temperature, salinity, oxygen. NOAA Atlas NESDIS 26. U.S. Gov. Printing Office, Washington
D.C., 1998. 130 p.

22. Matishov G., Zuyev A., Golubev V., Adrov N., Timofeev S., Karamusko O., Pavlova L., Braunstein A,
Fadyakin O., Buzan A., Moiseev D., Smolyar I., Locarnini R., Tatusko R., Boyer T., Levitus S. Climatic Atlas of
the Arctic Seas 2004: Part I. Database of the Barents, Kara, Laptev, and White Seas - Oceanography and Marine
Biology. NOAA Atlas NESDIS 58. U.S. Government Printing Office, Washington, D.C., 2004. 356 p. (+DVD).

23. Moore G.W.K. and Renfrew I.A. Cold European winters: interplay between the NAO and the East Atlantic
mode // Atmos. Sci. Let. 2012. 13. P. 1-8. DOI: 10.1002/asl.356.

24.Moses W.]., Gitelson A.A., Berdnikov S. and Povazhnyy V. Satellite estimation of chlorophyll-a concentration
using the red and NIR bands of MERIS - The Azov Sea case study // Geosci. Remote Sens. Lett., IEEE. 2009a.Vol. 6.
Ne 4. P. 845-849.

25. Moses W.J., Gitelson A.A., Berdnikov S. and Povazhnyy V. Estimation of chlorophyll-a concentration in
case I waters using MODIS and MERIS data - successes and challenges // Environ. Res. Lett. 2009b. 4. 045005
(8pp).

26. Moses W.]., Gitelson A.A., Berdnikov S.V., Saprygin V.V., Povazhnyi V.V. Operational MERIS-based
NIR-red algorithms for estimating chlorophyll-a concentrations in coastal waters — The Azov Sea case study //
Remote Sensing of Environment. 2012. 121. P. 118-124.

27. Overland J.E., Wang A. Large-scale atmospheric circulation changes are associated with the recent loss of
Arctic sea ice // Tellus. 2010. 62A. P. 1-9. DOI: 10.1111/j.1600-0870.2009.00421.x.

28. Shiganova T.A., Mirzoyan Z.A., Studenikina E.A., Volovik S.P., Siokou-Frangou T., Zervoudaki S.,
Christou E.D., Skirta A.Y., Dumont H.]. Population development of the invader ctenophore Mnemiopsisleidyi,
in the Black Sea and in other seas of the Mediterranean basin // Mar. Biol. 2001. 139. P 431-445.

29. Tourpali K., Zanis P. Anticyclonic blocking effects over Europe from an ensemble of regional climate
models in recent past winters // Advances in Meteorology, Climatology and Atmospheric Physics Springer
Atmospheric Sciences. 2013. P. 773-778.

30. A6akymoB B.A. PykoBozncTBO 110 MeTOfaM I'MAPOOMOTIOrYecKOro aHa/Ii3a IIOBEPXHOCTHBIX BOJL 1 JIOH-
HbIX oTn0XeHuiL. JI.: Iugpomereonspar, 1983. 236 c.

31. Anekcees I.B., 3axapos B.®., [Intomkos A.B., bamakun A.A. VI3MeHeHNA Kn1MMaTa B MOPCKO ApKTHKe
B Havyaste XXI Beka // IIpobnembr Apkruku n Anrapkruxu. 2010. Ne 3. (86) C. 22-34.

32. bepguukos C.B., Copokuna B.B., Jleutyc C., Cmonap M.B. Onykryanusa knumaTta A30BCKOTO MOps
(aHanmM3 TepMOXa/IMHHBIX AaHHBIX 3a 120 ner) // Tpynpr HOxHOro HayuHoro neHrtpa Poccmiickoit akajeMun
Hayk. Tom 4: MopenupoBaHue IUApOTIOINYECKUX NpolieccoB B A3oBckoM Mope. Poctos H//I: V3p-so IOHIT
PAH, 2009. C. 88-91.

33. beppaukos C.B., fAunkaa H.A., Cmonap V1.B. V3amenenue rupponorndeckoro pexxuma Ceseproro Ka-
crus npy KonebaHuAxX ypoBHsA B XX Beke. MopenbHblit aHam3 // CoBpeMeHHOe COCTOSIHVIE VM TeXHOJIOTYN MO-
HUTOPVUHTA apUIHBIX ¥ CEMUAPUIHBIX 9KocucTeM fora Poccun: CoopHuK Hayunbix ctareit / [n. pex. I.I. Maru-
moB. PocroB u//1: M3g-Bo FOHII PAH, 2010. C. 29-43.

34. BoeiikoB A.J. Knumatsl 3emHoro 1apa, B ocobennoctu Poccun. CII6, 1884. 640 c.

35. Iuppomereoponorus u rugpoxumusa mopeit CCCP. T.1. bapenueso mope. Boin.1. [ugpomeTeoponorn-
yeckue ycnosus. JI.: Iugpomereonspar, 1990. 280 c.

36. Inymenxko I.}O. KonmnyecTBeHHbIe XapaKTepUCTUKM YIbTPadUTOITIAHKTOHa A30BCKOTO MOPs B COBpe-
MeHHbII ntepuog // Bectunk IOHIT PAH. 2012. T. 8, Ne 1. C. 54-59.

81



37. Imymenxko I.1O., JTy>xusak O.J1. Ponb Bogopocieit pasHbIX pa3MepHbIX ¢ppakumii B o011eit 6uomacce ¢u-
ToI/TaHKTOHa Taranporckoro sanusa // Bectauk IOHI] PAH. 2013. T. 9. Nel. C. 42-52.

38. JKuukmn A.I1. Ariac poccuiickoro npomsicia Tpecku B bapenrieBom Mope (1977-2006 rr.). MypmaHck:
Pamura, 2009. 212 c.

39. Kapamymko O.B. BunoBoit coctas u cTpykTypa uxrunodayHns! bapennesa mops // Bonpocs! uxrtuono-
run. 2008. T. 48. Ne 3. C. 291-308.

40. Koanépa I.B. ®urTonmaHKToOH A30BCKOTO MOps U IIPUJIETAIOIINX BOIOEMOB //A30BCKOe MOpe B KOHIle
XX - nayane XXI BekoB: reoMopdo/Iorus, 0cagKOHAKOIUIeHNe, Menarndeckue coobmecrsa. T. 10. AnaTuTsl.
2008. C. 134-223.

41. Kpenéna K.B., Cuctynosa JI.[l., Cémun B.JI. O1jeHKa 9K0O/IOTM4YeCKOr0 COCTOAHMA BOJ, TaTaHPOTCKOTO
3a/Ba A30BCKOTO MOPsI IO PsTy ITOKa3aTenell MMKpO30OIUIaHKTOHa 1 3006eHToca // VisBectns VIT'Y. 2008. T. 1.
Ne 1. C. 85-92.

42. Makapesnd II.P, [Ipy>xxoB H.B. MeTopguueckie pekoMeHgalyu 110 aHAMN3Y KOMNYeCTBEHHBIX 11 PyHK-
IIVIOHA/TbHBIX XapaKTepPUCTUK MOPCKIX OMOLIeHO30B ceBepHBIX Mopeil. YacTb I. PuTOmIaHKTOH. 300I/IaHKTOH.
BsBemnienHoe opranndeckoe Bemectso. Anatutsl: KHII PAH CCCP, 1989. C. 10-12.

43. Mamaesa H.B. udysopun 6acceitna Bonru (sxomornyeckuit odepk). JI: Hayka, 1979. 150 c.

44. Marumos LI, Taproma 10.M., Yukun A.JI. MopenupoBaHue efocTaBa B A30BCKOM MOpe C y4eTOM
K/IMMaTN4ecKoro TpeHysa B Hayasie XXI Beka // [loknagst akagemun Hayk. 2012. T. 445. Ne 5. C. 590-593.

45. Matumos LI, Taproma 10.M., bepgaukos C.B., [I>kenrok C.JI. 3aKOHOMepHOCTY 3KOCUCTEMHBIX IIPO-
1eccoB B A3oBckoM Mope. M.: Hayxka, 2006. 304 c.

46. Matumos I.T., Tony6es B.A., JKuukun A.I1. TemneparypHsie anoManuu Boj bapeHiieBa MOpsi B 1e THUIT
nepuop 2001-2005 ropos // loknaabl akafemun Hayk. 2007. T. 412. Ne 1. C. 112-114.

47. Marumos LI, [Jamxkesuy JI.B., Cmomsap J1.B., 3yes A.H., Iony6es B.A., bepauukos C.B. HoBble Tex-
HOJIOTVY apXVMBUPOBAHMA JJAHHBIX ¥ TIOCTPOEHMA KOMIIbIOTEPHBIX MOPCKUX KIMMATUYECKUX VM OJMOTOIMIeCKIX
armacos // CoBpeMeHHbIe MH(GOPMAIMOHHbIE 11 OMO/IOTMYeCcKe TeXHOTIOTMY B OCBOGHNI PECYPCOB IIeTb(POBBIX
Mmopeit. M.: Hayka, 2005. C. 9-35.

48. Matumos I.T., [lenncos B.B., JKuukun A.II. Teorpadus npombicia Tpecky Kak MHAVKATOP 9KOCUCTEMBI
Bapenuesa mops. VsBectns PAH. 2010. Cepus reorpadmyeckas. Ne 1. C. 112-119.

49. Marumos L.I., [I>xentok C.JI., JKuukun A.Il., Moucees [I.B. Knumat Mopeit 3anafiHolt ApKTUKM B Ha-
qasie XXI Beka // VisBectusa PAH. 2011. Cepus reorpaduueckas. Ne 3. C. 17-32.

50. Matumos I.T., [I>kentok C.JI. ApkTudueckue BbI30BBI 11 IIPo6/IeMBbl TOJIsApHOI Hayku // BectHuk Poccnmit-
ckoit akageMuy Hayk. 2012. T. 82. Ne 10. C. 921-929.

51. Marymos L.I., JKuukun A.II. OnpiT cospannsA 6a3bl JaHHBIX IO reorpaduy prIOOTOBCTBA KaK MHTe-
TPaJIbHOTO IOKa3aTe/Is MPOCTPAHCTBEHHO-BPEMEHHON M3MEHYMBOCTY COCTOSAHMA OONBIINX MOPCKMX 3KOCHU-
crem // Bectuuk FOHII PAH. 2008. T. 4. Ne 4. C. 31-37.

52. Marumos I.T., JKuukun A.Il. Brusaxue knmumarndecknx QayKTyanuii Ha IPOMBICTIOBYIO UXTUO(AYHY
akocucTeMmbl bapenniesa mops // Bectuuk IOHIT] PAH. 2013. T. 9. Ne 1. C. 61-70.

53. Matumos I.T., Marumos [I.I., Taprona I0.M., [Jamkesuu JI.B., bepauukos C.B., Kynbirun B.B., Ap-
xunoBa O.E. MeToponorus u onsiT paspaboTky knumarndeckux arnacos // Tpyast FOHILL PAH. Tom 4: Mope-
NMMpOBaHMe TUAPOIOTNYeCKNX NponieccoB B A3oBckoM Mope. Poctos H/[I: Map-so IOHII PAH, 2009. C. 21-48.

54. Matumos I.I., Matumos [I.I., bepauukos C.B., Copokuna B.B., Jlesutyc C., Cmonap I1.B. Buytpuse-
KOBbIe QIIYKTyaluy Kaumara A30BCKOT0O MOpsI (II0 TepMOXa/IMHHBIM IJaHHBIM 3a 120 seT) //JJokmabl akageMun
Hayk. 2008. T. 42. Nel. C. 106-109.

55. Matumos I.T., ITaBnosa JI.I. O61mas sxonorus u naneoreorpadus noasipHbIx okeanos. JI.: Hayka, 1990.
224 c.

56. Matumios I.I., IToBaxkusiit B.B., bepgaukos C.B., Mosec B.[Ix., Intenbcon A.A. OlLeHKM KOHIJeHTpa-
VM X7I0podU/IIa a ¥ IepBUYHOI MPOAYKIUY B A30BCKOM MOpe C JCIIONb30BaHMeM CITy THMKOBBIX JJAHHBIX //
Hoxmane! akagemuy Hayk. 2010. T. 432. Ne 4. C. 563-566.

57. Matumos I.T., SIunkas H.A., Bepgaukos C.B. Oco6eHHOCTY BHYTPMBEKOBOTO pexkxuma conénoctu Ka-
crimiickoro Mops // loknappl akafgemun Hayk. 2012. T. 444. Ne 5. C. 549-553.

58. Muponos E.Y. Jlenosbie ycnous B [pennannckoM u bapeHiieBoM MOpAX 1 UX JONTOCPOYHbIN IIPOTHO3.
CII6: THII P® AAHNM, 2004. 320 c.

59. Moppyxaii-bonroBckoit ®@.[I. Marepuaisl 1o cpefiHeMy BeCy BOSHBIX 6€CII03BOHOUHBIX OacceiiHa [JoHa
/] Tpynpl mpo6i1. n Temar. coset. 2. IIpo6nemsl rupo6uonorun BHyTpeHHMx sog. M.; J1.: AH CCCP, 1954.

82

60. Mopo3soBa-Bogauunkas H.B. ®utonnankron YepHoro mops // Tpyasr CeBacTononbckoi 6uonornye-
ckoit crannum. 1954. T. 8. C. 11-99.

61. Okyn A.B. K MeTo1Ke KONMMYeCTBEHHOTO M3y4eHNA I/TaHKTOHA B A30BckoM Mope // Tpyabt AzUepHI -
PO. 1940. Beim. 12. C. 3-24.

62. IToBaxkuslit B.B. Ocob6eHHOCTN AMHAMMKY 300IIAHKTOHHOTO coobijectBa TaraHporckoro 3anusa //
Bectuuk IOHII PAH. 2009. T.5. Ne 2. C. 94-101.

63. IIpuBanbcknii B.E. KnumaTtudeckas nsmenunsocts. M.: Hayka, 1985. 156 c.

64. PykoBO#CTBO 1O MeTOZiaM OMO/TIOrMYeCKOro aHaIN3a MOPCKOI BOIBI M JOHHBIX oT/IoXKeHmit / Ilox pen.
A.B. Ilst6anb. J1.: Tugpomereonssat, 1980. 192 c.

65. Cyxanosa JI.H. Konnentpuposanne ¢putormiankTona B mpobe // CoBpeMeHHbIe METO/IbI KOTMYECTBEH-
HOII OLIeHKY pacIpefieNieHNss MOpcKoro InaHkToHa. M.: Hayka, 1983. C. 97-105.

66. Tyxunkun B.C. Ce3oHHas 11 MHOTO/IETHAS 3MEHUYMBOCTb TePMOXAIMHHON CTPYKTYpHI Bof, YepHoro u
Kacnmiickoro mopeit 1 mporeccel ee GopMupoOBaHMS: JUC. ... f-pa. Teorp. Hayk. M., 2008. 313 c.

67. ®ponos N.E., I'yaxosuy 3.M., Kapxmn B.II., Koanés E.I., Cmonauuukuit B.M. HayuHble ucciemo-
BaHMsA B Apkruke. T. 2. KnumaTuueckue MsMeHeHUs JIEAsTHOTO ITOKpOBa Mopeit eBpasuiickoro menbda. CII6:
Hayxa, 2007.

68. Yopuk @.I1. CeobomHOXMBYLIIME MHPY30puK Bogoemos Monpasun. Knmmues: AH Mongasckoit CCP,
1968. 250 c.

69. lllaBeikun A.A., Bepguukos C.B., Caunpsirua B.B., Bepounkuit P.E. HenpeprpiBHbIE M3MepeHNA OKea-
HOJIOTMYECKVX TapaMeTPOB B IPUIIOBEPXHOCTHOM cjoe Taranporckoro 3anusa. 1. Onpenenenne xnopodunia a
dnyopumerpudecknm meroziom // Becthuk IOHILI PAH. 2010. T. 6. Ne 3. C. 39-48.

83






Temperature. January

15°E 30°E 45°E 60°E 15°E 30°E 45°E 60°E

ely island
: -80°N

80°N

T

70°N7

0E

72°N 74°N 76°N

338 339
357 388

338
61 36
o o
ELI Y

Y
374 37e

CYY
%2

Depth, m

400 600 800 1000 1200 600 800 1200
Distance, m Distance, m

L ET I [ [ [

No data Ice cover 10 0 10 20 30 40 50 60 70 80 9.0 (°C)

Pucynoxk IT 1. CpegHeMHOTOTIeTHEE BepTHKa/IbHOE pacIpefie/ieH e TeMITepaTyphl BOAbI B AHBape Ha KonbckoM paspese

Temperature. February

15°E 30°E 45°E 60°E 15°E 30°E 45°E 60°E

|
Bely island _
80°N- -80°N

70°N1

15°

72°N 74°N
335
331

30
3

Depth, m
Depth, m

800 1000 1200 600 800 1000 1200

Distance, m Distance, m

0 EY I | ——

Nodatalcecover 10 0 10 20 30 40 50 60 70 80 90 (°C)

PucyHoxk I1 2. CpegHeMHOTO/IeTHee BepTHKaNIbHOE paclpeielieHNe TeMIlepaTypbl Bofsl B peBpaie Ha KonbckoM paspese

86

Temperature. March

30°E

15°E 30°E 45°E 60°E

ely island

70°N1

45°E

80°N

72°N 74°N 74°N

Depth, m
Depth, m

800 1000 1200 600 800 1000 1200
Distance, m Distance, m

[ EF I | ——

No data Ice cover 10 0 10 20 30 40 50 60 70 80 9.0 (°C)
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Pucynok IT 9. CpeHeMHOrOlIeTHee BepTHKa/lIbHOE paclpefie/ieHNe TeMIIepaTypbl BOAbI B ceHTsAOpe Ha KonbckoM paspese
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Pucynok II 11. CpeHeMHOTOeTHee BepTUKAIbHOE PacIpefieNieHIie TeMIIepaTypbl Bofbl B Hosibpe Ha KombckoM paspese
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Pucynox I1 12. CpegHeMHOrO/IeTHee BepTUKAIbHOE pacIpefie/ieHle TeMIlepaTypbl BOAbI B AeKabpe Ha KonbckoM paspese
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Salinity. January
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Pucynoxk IT 13. CpeHeMHOro/IeTHee BepTUKAIbHOE pacIpefiesieHIte COIEHOCTI B siHBape Ha KonbckoM paspese

Salinity. February
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PI/ICYHOK 11 14. Cpe,T.[HeMHOI‘OHeTHeC BEPTHUKA/IbHOE paclpeneneHmne CO/IEHOCTU B q)eBpane Ha KonbckoMm paspese
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Salinity. March
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Pucynoxk I1 15. CpefHeMHOro/IeTHee BePTUKAIbHOE pacIpefeieHre CONEHoCTH B MapTe Ha Konbckom paspese

Salinity. April
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PI/ICYHOK I116. CPEHHCMHOI‘OTICTHCC BEpPTUKAJIPHOE pacIipefiefieHe COJIEHOCTU B ampene Ha Konbckom paspese
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Salinity. May
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Pucynoxk IT 17. CpeHeMHOTO/IETHee BEPTUKATbHOE pacIpesienieHre COMEHoCTN B Mae Ha KonbckoM paspese

Salinity. June
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Pucynok II 18. CpegHeMHOTO/IeTHEE BEPTUKAIbHOE PaCIpefenieHNe CONEHOCTH B MioHe Ha KombckoM paspese
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Salinity. July
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Pucynoxk IT 19. CpegHeMHOTONIETHEE BEPTUKATbHOE pacpefieNienne CONEHoCT B mione Ha KombckoM paspese

Salinity. August
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P 1120.C K
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Salinity. September Salinity. November
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Pucynoxk I1 21. CpegHeMHOro/IeTHee BEPTUKAIbHOE PaCIpefieNieHne CONEHOCTH B ceHTs16pe Ha KobckoM paspese Pucynox II 23. CpegHeMHOro/IeTHee BEPTUKATbHOE pacIpefielieHne COMEHOCTH B HostOpe Ha Konbckom paspese
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PucyHoxk IT 22. CpeHeMHOTO/IeTHee BepTUKAIbHOE pacHpefienieHre CONEHOCTN B 0KTA6pe Ha KonbckoM paspese Pucynox II 24. CpegHeMHOTO/IeTHee BEPTUKATbHOE pacIpefie/ieHne CONEHOCTH B ieKabpe Ha KonmbckoM paspese
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Temperature. January Temperature. March
15°E 30°E 45°E 60°E 15°E 30°E 45°E 60°E 15°E 30°E 45°E 60°E 15°E 30°E 45°E 60°E

80° N ;

vezhinsky isla

70°N

223 % 263" 234 "
Ry
2% 130% 2% * 257 2% * 2%

I I I I S I S T SR S YTy
49" "232° 251" 240" 232 54123 084

P o o s
f0® 0% 2% ° 258 % 237 228" 1317 1% " 122"

o e e e e e e e e
080" 170" 280 % 2% " 2%2 " 237 * 183" 174 * 00 * 176" 0bs %00

s e s e e e
8% 087 2% ° 2% 2% * 2%2° 192" 0%2 %0

1%2%2%7 %236 231 7251 * 0% * 131120 o%9°0%5" 07 ® 0%

ee e e s s s a0 e ey |
180 °2%3%2%2% 182 % 158 * 030 |

s e s e e e
120" 158 * 158

0 200 400 600 800 1000 0 200 400_ 600 800 1000 0 200 400 600 800 1000 0 200 400_ 600 800 1000
Distance, km Distance, km Distance, km Distance, km
No data lcecover 1.0 0 1.0 20 30 40 50 60 7.0 80 9.0 (°C) No data lce cover 10 0 10 20 30 40 50 60 7.0 80 90 (°C)
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PI/IcyHOK 1T 26. CpenHeMﬂoroneTHee BepTUKaIbHOE paclipefie/ieHne TeMIlepaTypbl BOIbI B d)eBpa)Ie Ha MenBeXXIMHCKOM PI/IcyHOK 11 28. CpeuHeMHoroneTHee BepTUKaIbHOE pacpefie/ieHre TeMIlepaTypbl BOABI B alipesie Ha MenBeXMHCKOM pas-
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98 99



Temperature. May
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Pucynoxk IT 29. CpefiHeMHOro/IeTHee BEPTUKA/IbHOE PacIipeie/ieHIe TeMIIePaTypPbl BOfbI B Mae Ha MeBeXMHCKOM pa3pese
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Pucynok I1 30. CperHeMHOTO/IeTHee BepTUKaTbHOE pacperieieHIie TeMITepaTypbl BOAbI B MIOHe Ha MeIBeXXITHCKOM paspese
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Pucynox IT 31. CpeiHeMHOrO/IeTHeE BEPTUKA/IbHOE PaCIpesielieHNe TeMIIEPaTyphbl BOABI B 10/l HA MeIBeXXMHCKOM paspese
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Pucynoxk IT 32. CpegHeMHOTO/IeTHee BepTUKAIbHOE PaCIIpefie/ieHyie TeMIIePATyphl BOJBI B aBrycTe Ha MeBeXXMHCKOM pas-
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Temperature. September Temperature. November
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Pucynok I1 35. CpegHeMHOTO/IeTHee BePTUKA/IbHOE pacIpefie/ieHNe TEMIIEPAaTyphbl BOAbI B HOH6P€ Ha MenBeXMHCKOM pa3pese

Pucynox I1 33. CpegHeMHOro/IeTHee BEPTUKA/IBHOE PACIIpee/ieHNe TEMIIEPATYPbI BOABL B CEHTsIOpe Ha MeBeXXMHCKOM pas-
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PucyHoxk I1 34. CpenHeMHOTroNeTHee BepTUKaIbHOE pacIpefieieHIte TeMIIepPaTypbl BOABI B OKTs0pe Ha MeIBEeXXMHCKOM pas- Pucynok IT 36. CpegHeMHOrONeTHee BepTUKAIbHOE paclipefieNieHNe TeMIlepaTypbl BOABI B lekabpe Ha MeIBeXMHCKOM pas-

pese pese
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Salinity. January
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P VICYHOK 11 37. CPC,T.[HCMHOI‘O]ICTHCC BEPTUKA/IbHOE pacIpeniesieHne CONIEHOCTU B SHBape€ Ha MenBexxnHcKOoM paspese

Salinity. February

15°E 30°E 45°E 60°E 15°E 30°E 45°E 60°E

vezhinskg? isla

70°N

15°E 30°E .45°E
DFE 30°E 40°E 50°E 0°E 30°E 40°E 50°E

0 vvvvvvwvmvw«.mv.w.
B R A A A A Ar I R AR A AR R F. e
o ii b At At Rt Riniist Rt it A3
b Al il it A Ab b ab Ak A A A ab A 4k 4
S e s e seseceeeeeneseses e s os o
e 0 ® o ® st ® s ® afr * o ® e ® s o % ahe * e * s ® 5 o ® afhe *

e s e s e s s e s e s s s s s s s 8 s e s s e s e s s e
s ® ot ® 3% ® a0 ® aon ® ot ® ot ® e ® ofor ® oz ® ol ® ol ® e ® alro ® are ® ol ® ol * s

100 DI S N SN S ST T ST BTN s e s e e
o7 ® ol ol ® o ® adoe ®aor ® ol ® o o oy als s ® a0 * '

4. 0.8 4 0 s e s o s s e s s 0 s e s s e s e s
i ® ol ® ot ® a2 @ ez ® asor ® ol ® a0 ¢ o ¢ 0t o * o

=
= |
Q * e ot o o e olhr o
[0
o

300 e 3% ® o * s

400

0 200 400 600 800 1000 0 200 400 600 800 1000
Distance, km Distance, km

No data Ice cover 33.0 335 34.0 341 342 343 344 345 346 347 348 349 350
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Salinity. May
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Salinity. July
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Salinity. August

U
s ® s ® 0 ® e ® sder ® sdor * s

e s e s es e s e e s e
S 4.8 s e s e e s e s e s s e s e s s e s e s e e s e s s e s e s s e
a5 ® 'm0 ® adles ® a3 ® a0 ® a0 ® a0 ® a0 ® 2% ® aor ® afes ® adler * oy ® 3 ® e ® alrs * s ® a0

.08 4 8 4 0 o e s s 6 s b o b 0 s 4 6 s 0 s e o s e
s ® o ® afon ® a%oe ® ae ® aste ® 0y ® e * a2 0 ® a0 ® 0l *

st m s e s e . e s
3oz ® 3 ® o ® o ® 3l ®

s 08 e e e s e o0 e e
3% % o ® oo ® o ® ol ® ads ®

0 200 400 600 800 1000 0 200 400 600 800 1000
Distance, km Distance, km

No data Ice cover 33.0 33.5 34.0 341 342 343 344 345 346 347 348 349 350

Pucynox IT 44. CpeHeMHOTo/IeTHee BepTUKA/IbHOE PacIIpefielieH1ie CONIEHOCT B aBIycTe Ha MeIBEKMHCKOM paspese

107



Salinity. September
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Salinity. November
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Temperature. March

Temperature. January
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Temperature. January Temperature. March
34°E 36°E 38°E 34°E 36°E
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. . . o o o D D
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= | _____hammEmas |
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No data lcecover -1 1 3 5 7 9

Pucynox IT 97. CpenHeMHOToIeTHEE BEPTUKAIbHOE PacIIpefielieHlie TeMIIePaTyphbl BOAbI B AHBape Ha paspese «KepueHckuin Pucynok I1 99. CpenneMHoOroneTHee BepTUKa/IbHOE pacIipefieieHe TeMIlepaTyphl BOAbI B MapTe Ha paspese «KepueHckuit
nponus — fenbra JloHa» NponuB — fienbra JloHa»
Temperature. April

Temperature. February
34°E 36°E 38°E 34°E 36°E

r
36°E 38°E

918 922 942 925 957 958 1002

776 75 769 761 154 767 73 702 707 661 708 71 716 788 78 777 784 801 849 867 87 871 878 9

018 018 023 029 031 026

14 189 187 183 102 177 107 147 029 14 14 0

E S %es 2 e 2o s o Cizs o iz “we %

=10 ‘134 ‘102 ‘047 Toas ‘o %o
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| |
No data lcecover -1 1 3 5 7 9 1

No data lcecover -1 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 (°c)

13 15 17 19 21 23 25 27 29 31(°C)

Pucynox IT 98. CpefHeMHOTO/IeTHee BepPTUKaIbHOE paclpefie/ieHNe TeMIlepaTypsl Bofbl B peBpate Ha paspese «KepueHckuil Pucynox IT 100. CpeflHeMHOTO/IeTHEE BEPTUKA/IbHOE PacIipesie/ieH1ie TeMIIEPATYPhl BOZIbI B anperie Ha paspese «KepueHckuit
TpONuUB — JleNibTa JJoHa»

MponuB — JienbTa [loHa»
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Temperature. May

34°E 36°E

150 200
Distance, km

No data lcecover -1 1 3 5 7 9 11 13 15 17 19 1 23 25 27 29 31(°C)

Pucynox II 101. CpegHeMHOro/IeTHee BEPTUKA/IbHOE PaCIIpefie/ieHyie TeMIIePaTyphbl BOAbI B Mae Ha paspese «KepueHckuin
nponus — fenbra JloHa»

Temperature. June
34°E 36°E

Temperature. July

150 200
Distance, km

[ [

No data lcecover -1 1 3 65 7 9 11 13 15 17 19 21 23 25 27 29 31(°C)

Pucynox IT 103. CpegHeMHOro/IeTHee BEPTHKATIbHOE PacIipeie/ieHie TeMIlepaTyphl BOABI B MI0Ie Ha paspese «KepueHckuit
NponuB — fienbra JloHa»

Temperature. August
34°E 36°E

2409 2449 2444 204 ‘2038 ‘2412 *2403 “2390 “2407 “2421 “2400 "9

200
Distance, km

No data lcecover -1 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31(°C)

Pucynoxk I1 102. CpegHeMHOroNIeTHee BEPTUKANbHOE pacIipefie/ieH e TeMIIEpaTyphbl BOfIbI B MIOHE Ha paspese «KepueHckuit
MponuB — JienbTa [loHa»
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150 200
Distance, km

i

Nodata Icecover -1 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 (C)

Pucynoxk IT 104. CpegHeMHOroneTHee BEpTUKANIbHOE PAcIIpefie/ieHIie TeMIIEPATyPhl BOLbI B aBrycTe Ha paspese «KepueHckuit
nponus — fienbra JJona»
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Temperature. September

34°E 36°E 38°E

200
Distance, km

] [
5 7 9 11 13 15 17 19 21 23 25 27 29 31(C)

No data lcecover -1 1 3

Pucynox IT 105. CpegHeMHOrO/IETHEe BEPTHUKA/IBHOE PACIpenie/ieHIte TEMIIEPATyPbl BOABI B CeHTsI0pe Ha paspese «Kepuen-

CKMI1 IpO/INB — fienibTa JloHa»

Temperature. October

34°E 36°E 38°E

Depth, m

150 200

Distance, km

=
1 13 15 17 19 21 23 25 27 29 31(°C)

No data Icecover -1 1 3 5 7 9

Pucynok IT 106. CpenHeMHOro/ieTHee BepTUKAIbHOE paclpefie/ieHne TeMIIepaTypbl BOIBI B OKTsA0pe Ha paspese «KepueHckuil

MponuB — JienbTa [loHa»
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Temperature. November

865 838 778 755 901 957 7147 689 599 573 559 544 567 55 55 551 554 543 554 518 524 549 5

939 96 84
.,
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o e e e e e e e e e e e e e e
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. D . o o o o . . . .
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150
Distance, km

23 25 27 29 31(°C)

E =

No data Ice cover -1

Pucynox IT 107. CpenHeMHOTONIeTHee BepTUKAIbHOE PACIIpefie/ieHrie TEMITEPATypbl BOABI B HOsIOpe Ha paspese «KepueHckuit

1.3 656 7 9 11 13 156 17

NponuB — fienbra JloHa»

Temperature. December
34°E 36°E 38°E

38°E

21 4,
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150 200
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T T

9
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=

Nodata lcecover -1 1 3 5 7 9

Pucynox IT 108. CpegHeMHOro/e THee BepTUKAIbHOE pacipefieNieHie TeMIepaTypbl BOAbI B ieKabpe Ha paspese «KepueHckuir

TpONuUB — JleNibTa JJoHa»

139



Salinity. January

34°E

38°E

1299 1299 1306 1299 13,13 1248 11,83 1163 1162 116 1153 1148 1141 1164 11,61 1141 1281 1264 1251 1108 1031 10,17 10,18 10,01 1017 1007 777 606 574 553 488 455 129 0750570,
o o, o, . . B o, o o . . B B . . . .
13,14 13,14 1315 13,14 1306 1226 12,08 11,69 1199 11,94 1182 1165 11,55 1286 127 1255 1251

B . . . . . .
194 11,77 11,58 1164 11,58 1147 1141

150 200
Distance, km

U3y
[

No data Ilcecover 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Pucynoxk I 109. CpegHeMHOTONIETHEe BEPTUKAIbHOE pacIIpefielieHNe CONEHOCTH B AHBape Ha paspese «KepuyeHckuil mpo-
nuB — fenbTa [JoHax»

Salinity. February

34°E 36°E

1024 1038 104 86 74 649 655 574 572 55 483 199 143 109 104 O

Salinity. March

34°E

[ W N
36°E 38°E

99 136 1334 13,16 13,06 1327 1205 1158 1157 1158 1220 11,73 1236 1287 1287

Distance, km
I

No data lcecover 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Pucynok IT 111. CpegreMHOrO/IeTHee BEpTUKATIbHOE pacIpefe/ieHNe CONEHOCTH B MapTe Ha paspese «KepdyeHCcKmi Iponns —
nenbTa [JoHax»

Salinity. April

34°E 36°E

L W N 4 f wes™ R
34°E 36°E 38°E 36°E 38°E

.88 1446 1342 1284 124 1196 1177 1185 1145 1168 1176 1173 1188 1162 1151 11,39 1111 11,35 1109 1076 992 975 996 963 903 856 778 718 627 591 482 481 339 28 239 1961071

124 "1208 "1197 *11e1 s e “nze *n3e “n2s "z 1083 "4 "

150 200
Distance, km
[ ]

No data Icecover 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Pucynok IT 110. CpegHeMHOTO/IeTHee BEPTUKaIbHOE pacIpefie/ieH1e CONEHOCT B (peBpare Ha paspese «Kepuencknit npo-
nB — menbra JJoHa»
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150 200
Distance, km

No data Icecover 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Pucynox II 112. CpegHeMHOroneTHee BEpPTUKa/JIbHOE paclpefiesieHe CoNEHOCTH B anpere Ha paspese «KepueHcknit mpo-
nuB — fenbTa JloHa»
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Salinity. July

Salinity. May
34°E 36°E

34°E 36°E

S ed
36°E 38°E

875 771 679 622 555 523 441 349 255 202 1720920
o e e e e e
1064 1044 1028 ‘966 915 845 7,

9 13,34 1317 1289 1276 1241 1,8 1191 1250 1229 1239 1263 1222 1254 1201 1151 1148 11,15 1151 1053 092 975 003 905 87
E 5 B o o ., . . B B o o o, o, . . . . . o o o
1682 154 1422 1298 1246 1227 1,67 118 17 1181 1174 1157 1184 115 1166 1145 1126 1122 11,11 1107 1

150 200

150 200
Distance, km

Distance, km
| [ s
No data lcecover 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

W
No data lcecover 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Pucynoxk II 113. CpeHeMHOTo/eTHee BePTUKA/IbHOE paclpene/ieHne CONEHOCTN B Mae Ha paspese «KepueHckmit mponms — Pucynoxk I1 115. CpegHeMHOTOIeTHEE BEPTHUKATIbHOE pacIpefie/ieHe COEHOCT B MIoNe Ha paspese «KepueHCKuMit mponms —
nenbTa [JoHax» nenbTa [JoHa»
Salinity. August

34°E 36°E

Salinity. June

34°E 36°E 38°E 34°E 36°E 38°E

I wes™ N
36°E 38°E

o .
34°E 36°E 38°E

84 779 645 56 538 418 397 319 184 095 07 O

178 167 1141 1167 1159 1114 1009 984 977 952 91

.34 1459 1367 126 1223 1188 1168 12 1197 1202 1195 1179 1178 116

888 814

1132 10,96 11,1 10,84 1061 10,25 10,34 1025 10,03 974 936 01

122 1118 13 N3 12

12,58 12,00 11,75 111

02 13,95 13,1

£ 5 16,75 "14,81 "13,76 "13,34 "12,67 "12419 "11,08 "11,22 "1,02 1116 “1,19 10,99 "11.26 "10.74 11 1061 "1036 "10,27 “10,5 1042 “10,42 ‘91 967 ‘us8 ‘937 ‘a7 %,

S 10 B R T
% 17,17 17, E‘iV 132 ‘:.M 135 1142 11,08 11,19 1

Q15 17,7

: ' 150 200 250 300 350

150 200
Distance, km

Distance, km
|| | R |
No data Ilcecover 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

]

No data lcecover 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Pucynoxk IT 114. CpegneMHoOronieTHee BEpTUKAIbHOE paclpefe/ieHye CONEHOCTH B MIOHE Ha paspese «KepueHCcKnit Iponms — Pucynox II 116. CpeflHeMHOro/IeTHeEe BEPTUKA/IbHOE PacIIpefiefieHlie CONEHOCTY B aBrycTe Ha paspese «KepdeHckuii mpo-
nenbTa JJoHa» nuB — fenbTa JloHa»
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Salinity. September

34°E 36°E

949 894 833 725 653 616 558 487 403 288 231 186 1171270,

99 1476 1426 1338 1285 1262 11,69 117 1209 121 1209 12 1203 1225 1217 1208 1229 1155 11,68 1091 1035 973 97
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Pucynox IT 117. CpegHeMHOrO/IeTHee BEPTHUKAIbHOE PACIIpeesieHie COMEHOCTI B ceHTsIOpe Ha paspese «Kepuenckuit mpo-

nuB — fenbTa JJoHa»

Salinity. October
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Salinity. November
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Pucynok IT 119. CpegHeMHOTO/IETHEE BEPTUKAIBHOE PaCIpefie/ieHre COMEHOCTI B Hosibpe Ha paspese «KepueHckuil mpo-

B — menbTa JloHa»

Salinity. December
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Pucynok IT 118. CpeHeMHOTO/eTHee BePTUKA/IbHOE paclipefie/ieHne CONEHOCTH B OKTs6pe Ha paspese «KepueHckmii mpo-

uB — menbra JloHa»

144

Distance, km

No data Icecover 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Pucynok II 120. CpegHeMHOrOeTHee BepTUKaIbHOE paclpefie/ieHne CONEHOCTH B Aekabpe Ha paspese «KepueHckuit mpo-

nuB — fenbTa JloHa»
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Temperature. January

38°E
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Pucynox IT 121. CpegHeMHOTroNIeTHee BEPTUKAIbHOE pacIpeie/ieHNe TeMIIepaTyphl BOAbI B AHBape Ha paspese «1oc. Vropes-

Ka — genbra Kybanm»

Temperature. February
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Pucynok IT 122. CpefHeMHOTO/eTHee BEPTHUKaIbHOE PaclpefesieHne TeMIIepaTypbl BObI B (eBpasie Ha paspese «moc. Vro-

peBKa — enbra Kybann»
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Temperature. March
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Pucynox IT 123. CpeHeMHOro/IeTHee BePTUKAIbHOE PacIipefie/ieH1ie TeMIIepaTyphbl BOJbI B MapTe Ha paspese «1oc. Miropeska

- penbra Kybanm»

Temperature. April
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Pucynox IT 124. CpenHeMHOTONIeTHee BepTUKaIbHOE pacpefiesieHie TeMIlepaTyphl BOAbI B allperie Ha paspese «I10c. Vropes-

Ka - fenbra Ky6ann»
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Temperature. May
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Pucynox IT 125. CpegHeMHOTONIeTHee BEPTUKATbHOE pacIpefie/ieH1ie TeMIIepaTyphbl BOZIbl B Mae Ha paspese «1oc. Vropeska

- nenbra Kybanum»

Temperature. June
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Pucynoxk IT 126. CpegHeMHOro/IeTHee BepTUKANIbHOE paclipefie/ieHyie TeMIIepaTyphl BOZIbI B MIOHE Ha pa3pese «moc. Mropeska

- nenbra Kyb6anu»
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Temperature. July
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Pucynoxk IT 127. CpeHeMHOTONIeTHee BEPTUKA/IbHOE PacIIpefie/ieHIie TeMIIEpaTyphl BOABI B MI0JIe Ha paspese «moc. Miropeska
- penbra Kybanm»

Temperature. August
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Prcynoxk IT 128. CpenHeMHOro/eTHee BepTHMKaIbHOE paclpefie/ieHyie TeMIIepaTyphl BOAbL B aBIyCTe Ha pa3pese «I1oc. Mropes-
Ka - fenbra Kybanm»
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Temperature. September
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PucyHok IT 129. CpeHeMHOroneTHee BepTHUKAIbHOE PACIIpe/ie/ieH e TeMIIepaTyphl BOJBI B CeHTAOpe Ha paspese «ioc. Vro-
peBKa — fienbra Kybaun»

Temperature. October
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Pucynok IT 130. CpefHeMHOTO/IeTHee BepPTUKA/IbHOE pacIpefielieHIie TeMIIepaTypbl BOfbI B OKTAOpe Ha paspese «moc. Vro-
peBka — fenbra Kybann»
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Temperature. November
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Pucynox IT 131. CpeHeMHOTO/IETHee BepPTIKA/IBHOE PacIIpelie/ieHIe TeMIIEPATyPhI BOBI B HOSIOpe Ha paspese «Ioc. Vropes-
Ka - fenbra Kybanm»

Temperature. December
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Pucynok IT 132. CpefHeMHOTO/IeTHee BepPTHUKaIbHOE pacIipelielieHNe TeMIlepaTyphbl BOABI B ieKabpe Ha paspese «1oc. Mro-
peBKa — nenbra Kybanu»
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Salinity. January
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Pucynox IT 133. CpeHeMHOr0/IeTHEe BePTUKA/IBLHOE pacIpefiefieH1e CONEHOCTH B IHBape Ha paspese «I1oc. VIropeska — fiefb-

ta Kybaun»

Salinity. February
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Pucynok I1 134. CpegHeMHOTO/IeTHee BEPTUKa/IbHOE paclpefesieHne COIEHOCTU B (eBpaie Ha paspese «I1oc. Vropeska —

menbra Kybann»
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Salinity. March
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Pucynoxk IT 135. CpeHeMHOTO/IeTHee BepTUKaIbHOe pacIpesieNieHie CONEHOCTI B MapTe Ha paspese «1oc. Jropeska — fienp-

ta Kybaum»

Salinity. April

34°E
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No data Ioever0123456789101112131415161718

Pucynox IT 136. CpefHeMHOTO/IeTHee BepTHKANbHOE pacIipefie/ieHIie CONEHOCTH B alperie Ha paspese «1oc. ViropeBka — Jienb-

ta Kyb6anu»
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Salinity. May Salinity. July
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Pucynoxk I1 137. CpeHeMHOTO/IeTHee BepTUKa/IbHOE paclpefie/ieHne CONEHOCTY B Mae Ha pa3pese «I1oc. Vropeska — JienbTa Pucynok IT 139. CpenHeMHOro/IeTHee BepTUKa/IbHOE pacpefielieHye CONEHOCTH B MIOJIe Ha paspese «I10c. JropeBka — fenbra
Ky6aum» Ky6aun»
Salinity. June Salinity. August
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PucyHok I1 138. CpeHeMHOrO/IeTHee BepTUKaIbHOE paclpefierieHye COMEHOCTH B MIOHe Ha paspese «I10C. Vropeska — fenbra Pricynok I1 140. CpeHeMHOTrOIeTHee BEpPTHKATIbHOE paclpefieieHne COJIEHOCTI B aBIyCTe Ha paspese «ioc. VIropeska —
Ky6anm» menbra Kybanu»
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Salinity. September Salinity. November
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No data Ilcecover 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 No data lcecover 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Pucynox IT 141. CpefHeMHOroO/eTHee BEPTUKAIbHOE pacIpefie/ieHne COMEHOCTI B CeHTsI0pe Ha paspese «Ioc. Vropeska — Pucynox II 143. CpegHeMHOTO/IETHee BepTUKAIbHOE pacIpefe/ieHne COMEHOCTI B HOsIOpe Ha paspese «moc. Vropeska -
menbra Kybann» menbra Kybann»
Salinity. October Salinity. December
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No data Icecover 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 No data Ilcecover 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Pucynok IT 142. CpefHeMHOrONIeTHee BepTHMKaIbHOE paclpefiefieHne CONEHOCTU B OKTAOpe Ha paspese «1oc. Vropeska — Pucynok II 144. CpepHeMHOrONIeTHee BEepTUKa/IbHOE paclpefieieHNe COEHOCTH B JeKabpe Ha paspese «Ioc. Viropeska —
menbra Kybann» menbra Kybann»
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Temperature. March
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Temperature. January
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No data Ice cover -1 1

Nodata Icecover -1 1 3 5 7 9 11131517 19 21 23 25 27 29 30 (°C)

Pucynox I1 145. CpegHeMHOrO/IeTHee BEPTUKA/IBHOE pacIpefie/ieHNe TeMIIEPaTyphl BOBI B IHBape Ha paspese 1 Pruicynok IT 147. CpefHeMHOTO/leTHee BePTUKa/IbHOE pacIpefieieHie TeMIIepaTyphbl BOZIbI B MapTe Ha paspese 1

Temperature. April
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Nodata Icecover -1 1 3 5 7 9 11131517 19 21 23 25 27 29 30 (°C)

Nodata Icecover -1 1 3 5 7 9 11131517 19 21 23 25 27 29 30 (°C)
PucyHox I 146. CpenHeMHOTroIeTHee BepTUKaNIbHOE pacIpefe/ieHyie TeMIlepaTypbl BOIbI B eBparie Ha paspese 1 Pricynok IT 148. CpefiHeMHOTO/IeTHee BepTUKa/IbHOE paclpefieieH)ie TeMIIepaTypbl BOLbI B allperie Ha paspese 1
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Temperature. July
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Pucynox IT 149. CpegHeMHOrO/IeTHee BEPTUKA/IbHOE pacIIpefie/ieHe TeMIIEPATyPhl BOABL B Mae Ha paspese 1 Prucynok IT 151. CpefiHeMHOTO/leTHee BepTUKa/IbHOE pacIIpefie/ieHlie TeMIIepaTyphbl BOJIbI B MI0/Ie Ha pa3pese 1
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Nodata Icecover -1 1 3 5 7 9 11131517 19 21 23 25 27 29 30 (°C)

PucyHox I 150. CpenHeMHOroleTHee BepTUKalIbHOE pacIpefie/ieHIte TeMIIepaTyphl BOMIBI B MIOHe Ha paspese 1 Pricynok IT 152. CpefiHeMHOTO/IeTHee BEPTUKa/IbHOE pacIpefie/ieHie TeMIIepaTyphbl BOJIBI B aBIyCTe Ha paspese 1
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Temperature. September Temperature. November
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Nodata Icecover -1 1 3 5 7 9 11131517 19 21 23 25 27 29 30 (°C)

PucyHox I 153. CpejHeMHOTOJIeTHee BepPTUKaIbHOE paclIpefie/ieHNe TeMIlepaTypbl BOABI B CEHTAOpe Ha paspese 1 Pricynok IT 155. CpefiHeMHOTO/IeTHee BepTUKa/IbHOE pacIpefie/ieH1ie TeMIIepaTyphl BOIbI B HOAOpe Ha paspese 1
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Nodata Icecover -1 1 3 5 7 9 11131517 19 21 23 25 27 29 30 (°C)

Pucynox I1 154. CpegHeMHOrO/IeTHee BEPTUKA/IBHOE PACIIpee/ieHNe TEMIIEPATyPhl BOABL B OKTsIOpe Ha paspese 1 Prucynok IT 156. CpefHeMHOTo/leTHee BepTUKa/IbHOE paclIpefieieH e TeMIIepaTypbl BOfibI B iekabpe Ha paspese 1

162 163



Salinity. March
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No data Ice cover 012345867 8 91011121314
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PucyHoxk I 157. CpeHeMHOTrOIeTHee BepTUKaIbHOE pacIpefie/ieHyie CONEHOCTH B AHBape Ha paspese 1 Prucynok IT 159. CpeiHeMHOTO/leTHee BepTUKA/IbHOE pacIpefielieHie COIEHOCTI B MapTe Ha paspese 1
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PucyHox I 158. CpenHeMHOTrOIeTHee BepTUKaNIbHOE pacIpefieieHie CoEHOCT B (eBpaje Ha paspese 1 Pricynok IT 160. CpegHeMHOTro/eTHee BepTUKa/IbHOE PacIIpefie/ieHIie COJIEHOCTH B alperie Ha paspese 1
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Salinity. July
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PucyHoxk I 161. CpeHeMHOTrolleTHee BepTUKalIbHOE pacIpefie/ieHIie COIEHOCT B Mae Ha paspese 1 Pruicynok IT 163. CpeHeMHOTO/IeTHee BepTUKa/IbHOE pacIpefie/ieH1ie COTIEHOCTI B MIoJIe Ha paspese 1
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Pucynoxk IT 162. CpemHeMHOroeTHee BEPTUKAIbHOE pacpe/e/ienne COIEHOCTI B MI0He Ha pa3pese 1 Pucynox I1 164. CpenHeMHOro/IeTHEE BEPTUKAIbHOE pacIIpefie/ieHle COIEHOCTIL B aBIyCTe Ha paspese 1
YH i i
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Nodata Icecover 0 1 2 3 4 5 6 7 8 9 10111213 14

Nodata Icecover 0 1 2 3 4 5 6 7 8 9 1011121314

Pucynox I1 165. CpenHeMHOro/IeTHee BEPTUKA/IbHOE pacIpefie/ieHne COEHOCTH B CeHTA0pe Ha paspese 1 Pucynox I1 167. CpenHeMHOro/IeTHee BePTUKAIbHOE pacIipefie/ieHNe COMEHOCTH B HO0pe Ha paspese 1

Salinity. October Salinity. December
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No data Ice cover 0123456 78 91011121314

Nodata Icecover 0 1 2 3 4 5 6 7 8 9 10111213 14

Pucynox I1 166. CpegHeMHOTO/IETHEe BEPTUKA/IBHOE PaCIIpefe/ieHNe COIEHOCTH B OKTAOpe Ha paspese 1 Pucynox IT 168. CpenHeMHOro/IeTHee BEPTUKAIbHOE paclipefie/ieHNe COMEHOCTH B ieKabpe Ha paspese 1
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Nodata Icecover -1 1 3 5 7 9 11131517 19 21 23 25 27 29 30 (°C)

PI/ICYHOK 11 169. CpenHeMHoroneTHee BEPTUKAJIPHOE pacCIIpefie/IEHNIE€ TEMIIEPATYPbl BOJBI B AHBAPE Ha pa3pese 2 PI/ICYHOK II171. Cpe,uHeMHoroneTHee BEPTUKA/IPHOE paACIIpENie/IEHNE TEMIIEPATYPBI BOIBI B MAPTE Ha paspese 2
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Nodata Icecover -1 1 3 5 7 9 11131517 19 21 23 25 27 29 30 (°C)

PucyHox I 170. CpenHeMHOTroleTHee BepTUKaIbHOE pacIpefie/ieHIte TeMIIepaTyphl BOIbI B peBpasie Ha paspese 2 Pricynok IT 172. CpefHeMHOTO/IeTHee BePTUKa/IbHOE pacIIpefie/ieH1ie TeMIIepaTyphbl BOZBI B alperie Ha paspese 2
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Pucynoxk IT 173. CpegHeMHOTO/IeTHee BepPTHUKaIbHOE pacIipefie/ieHNie TeMIIepaTyphl BOSBI B Mae Ha paspese 2 Pucynox IT 175. CpenHeMHOTO/IeTHee BePTUKaIbHOE paclipefieNleHNe TeMIepaTyphl BOABI B MIOJIe Ha paspese 2
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Nodata Icecover -1 1 3 5 7 9 11131517 19 21 23 25 27 29 30 (°C)

Pucynok IT 174. CpegHeMHOTro/IeTHee BEpPTUKAIbHOE paclipeie/leHNe TeMIIepaTyphl BOBI B MIOHE Ha paspese 2 PucyHok IT 176. CpenHeMHOro/IeTHee BEPTUKaIbHOE paclpefie/ieHNe TeMIIepaTyphl BOIBI B aBIyCTe Ha paspese 2
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Nodata Icecover -1 1 3 5 7 9 11131517 19 21 23 25 27 29 30 (°C)

PucyHoxk I 177. CpeHeMHOTOIeTHee BepTUKaNIbHOE pacIpefie/ieHyie TeMIIepaTypbl BOIBI B CEHTAOpe Ha paspese 2 Prucynok IT 179. CpeHeMHOTO/leTHee BepTUKA/IbHOE paclpefieieHle TeMIIepaTyphl BOZbI B HOSAOpe Ha paspese 2
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Pucynox I1 178. CpegHeMHOr0/IeTHee BEPTUKA/IBHOE PaCIIpefie/ieHNe TEMIIEPATyPhI BOBI B OKTsIOpe Ha paspese 2 Pucynoxk IT 180. CpenHeMHOro/IeTHee BEPTUKA/IbHOE PacIipefie/ieHNe TeMIIepaTy sl BOABI B flekabpe Ha paspese 2
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Salinity. March
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PucyHox I1 181. CpenHeMHOro/IeTHee BepTUKaNIbHOE pacIpefe/ieHyie COIEHOCTI B AHBape Ha paspese 2 Pruicynok IT 183. CpeHeMHOTO/leTHee BePTHKA/IbHOE pacIpefie/ieH1ie COTIEHOCTI B MapTe Ha paspese 2
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Pucynox I1 182. CpenHeMHOro/IeTHee BEPTUKA/IBHOE PacIIpefie/ieHne COEHOCTH B (eBpasie Ha paspese 2 Pucynox IT 184. CpegHeMHOro/IeTHee BEPTUKA/IbHOE PacIipefie/leHne COEHOCTH B allperie Ha paspese 2
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PucyHox IT 185. CpenHeMHOTrolleTHee BepTUKa/IbHOE pacIpefieieH1te COIEHOCT B Mae Ha paspese 2 Prucynok IT 187. CpefiHeMHOTO/leTHee BePTUKA/IbHOE PacIIpefielieHie COTIEHOCTH B MIOTIe Ha paspese 2
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Pucynoxk IT 186. CpenHeMHOro/IeTHEE BEPTUKATIbHOE paclIpee/ieHre COEHOCTH B MIOHE Ha pa3pese 2 Pucynox IT 188. CpenHeMHOro/IeTHEe BEPTUKA/IbHOE pacIIpefie/ieHlie COMEHOCTI B aBIyCTe Ha paspese 2
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PucyHox IT 189. CpenHeMHOTrolIleTHee BepTUKalIbHOE pacIpefie/ieH1te COIEHOCTI B CeHTAOpe Ha paspese 2 Pricynok IT 191. CpefiHeMHOTO/IeTHee BePTUKa/IbHOE pacIpefieieH1ie COTIEHOCTI B HosA6pe Ha paspese 2
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PucyHox IT 190. CpenHeMHOroleTHee BepTUKaNIbHOE pacIpefieieHye COIEHOCTI B OKTAOpe Ha paspese 2 Pricynok IT 192. CpefiHeMHOTO/IeTHee BEPTUKa/IbHOE pacIpefie/ieH1ie COTIEHOCTH B iekabpe Ha paspese 2
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== Temperature. January

45°N 5°N

40°N 0°N

1027 1087
10.27 10.87
10.05 1067
963 10.24
9.77 10.49
083 1064
983 1064

50

150

100 150
Distance, km

50

50 100 0
Distance, km

Pucynox I1 289. CpenHeMHOro/IeTHee BEPTUKA/IbHOE paclpefe/ieHne TeMIIEpaTyphl BOABL B ssHBape Ha paspese 6

Temperature. February

50 100
Distance, km

50 100
Distance, km

Pucynox IT 290. CpenHeMHOro/IeTHee BePTUKA/IbHOE paclipefie/ieHNe TeMIIepaTyphl BOBL B (peBpasie Ha paspese 6

230

=t Temperature. March

50

150

100 150
Distance, km

50

50 100 0
Distance, km

Pucynok IT 291. CpenHeMHOro/IeTHee BEPTUKAIbHOE paclipefie/ieHNe TeMIepaTypbl BOABI B MapTe Ha paspese 6

=t Temperature. April

45°N

40°N

50°E

1013 10.25
10.12 10.24
992 10.03
9,60 0.78
9.49 963
0.28 047
926 9.45

50 100
Distance, km

50 100
Distance, km

Pucynox IT 292. CpegHeMHOro/eTHee BEpPTUKaIbHOE paclpefie/ieHNe TeMIIepaTypbl BOMBI B allperie Ha paspese 6
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50°E 50°E

Temperature. May Temperature. July

45°N 5°N

40°N 0°N

50°E

257 Baa 285 121 2088
25,42 2820 ‘282 2092 2047
23.10 206 ‘265 20,64 2003
22.11 218 245 10.67 10.07
2008 2008 2070 17.00 17.20
16.60 less  tods 17.05 1627
18.09 18.15 .19.29 16.90 15.57

1383 14.02 1460 1433 14.04 1413

6o 1390 14,54 14.30 14.03 4.1
B e 14.30 13.08 1364 1368
12.10 1252 13.23 1284 1240 12.38

1168 *1205 12,55 12.50 12.06 1187

10.64 :11.10 11.47 11.56 11.08 1065
10.20 10.75 11.36 1138 10.97 1057

50 50

150 150

50 100 0 50 100 150 50 100 0 50 100 150
Distance, km Distance, km Distance, km Distance, km
Pucynoxk IT 293. CpeflHeMHOT0/IeTHee BEPTUKa/IbHOE pacIipeie/ieH1e TeMIIepaTyphl BOAIb B Mae Ha paspese 6 Pucynoxk IT 295. CpenHeMHOTrO/IeTHee BEPTUKa/IbHOE pacIipefieieHe TeMIlepaTypbl BOLbI B MI0JIe HA paspese 6

50°E

Temperature. June Temperature. August

45°N

40°N

50°E

%45 a3 %25
25.42 2536 2523
25.07 2004 2484
2418 2007 74
2141 245 2122
10.30 062 1026
19,06 1022 870

582 857 1563
648 ‘1847 16,08
o2 ‘w79 17.38
ese ‘658 16.28
550 551 15.28
ase ‘428 14.44
14,05 1381 1398

50 100 50 100 50 100 50 100
Distance, km Distance, km Distance, km Distance, km
Pucynoxk IT 294. CpefiHeMHOT0/IeTHee BEPTUKA/IbHOE PacIipeiesieH1 e TeMIIepaTyphl BOfIbI B MIIOHE Ha paspese 6 Pucynoxk IT 296. CpenHeMHOTrO/IeTHEE BEPTUKA/IbHOE pacpefie/ieHe TeMIlepaTyphl BOABI B aBI'yCTe Ha paspese 6
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50°E

Temperature. September

50°E

Temperature. November

Pucynox IT 297. CpenHeMHOrO/IeTHee BePTUKA/IbHOE paclpefie/ieHNe TeMIIepaTypbl BOLBI B CEHTs0pe Ha paspese 6

2401
23.95
23.83
'22.56
'21.40
2043
19.89

50

45°N

40°N

2436
28
243
247
221
21.41
B
'21.03

2425
'24.00
23.49
2271
2138
19.65
19.23

1415
14.15
14.15
14.20
13.87
13.68

1367

50

.
10.78

150

100 150 0 50 100 150

Distance, km Distance, km

50°E

Temperature. October

5°N

0°N

.
1001

. .
10.22 10.53

50

1651
16.51
16.52
16.66
16.36
16.04
16.03

100

Distance, km

50°E

50°E

50

150

100
Distance, km

150 0 50 150

Pucynox IT 299. CpenHeMHOro/IeTHee BepPTUKAIbHOE pacIipefie/ieHNe TeMIIepaTypsl BOABI B HOsIOpe Ha paspese 6

Temperature. December

19.98
19.96
19.66
18.97
17.73
16.56
16.16.

Pucynok IT 298. CpenHeMHOrO/IeTHee BEPTUKA/IbHOE pacIIpefie/ieHe TeMIIePaTyphl BOMIBI B OKTOpe Ha paspese 6

50

991
9.94
993
0.78
9.96
10.08
10.09

.
10.10

100 50 100

Distance, km Distance, km
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GED 1253
1141 12.53
12.45
1242
12.13

50

100
Distance, km

50 100
Distance, km

Pucynok IT 300. CpegHeMHOro/IeTHee BEpPTUKAIbHOE pacipefie/ieHNe TeMIIepaTypsl BOABI B ieKabpe Ha paspese 6

235



=t Salinity. January == Salinity. March

45°N 5°N 45°N

40°N 0°N

263 258 277 282
1263 1250 277 ‘262
1262 1250 276 281
1264 1261 276 281
1265 1263 276 Sr2s
1266 1267 276 282
1268 1267 1276 .12.51

1230 1287

12.31 12.87

12.35 12.92 13.05
12.40 12.96 . 13.00
12.45 12.98 1 13.10
12.49 13.02 X 1311
12.51 13.02 X 1311

50 50

. .
12.72 12.78

. .
12,63 13.05

150 150

50 100 0 50 100 150 50 100 150 0 50 100 150
Distance, km Distance, km Distance, km Distance, km

PucyHoxk I 301. CpenHeMHOroIeTHee BepTUKaNIbHOE paclpefeieHyie COIEHOCTI B AHBape Ha paspese 6 Prucynok IT 303. CpeHeMHOTO/IeTHee BePTUKA/IbHOE pacIpefieieHyie CONIEHOCTI B MapTe Ha paspese 6

Salinity. February =t Salinity. April

45°N 45°N 5°N

40°N 40°N 0°N

50°E

1261 1264 1266 1269 1273 1276 12.80

262 272 277
1262 1272 1277 1261 ‘o4 r2ee ‘rzee ‘2z ‘umr *ns0
1263 1273 1278 ‘e ‘res  ‘eer ‘ee ‘um ‘nm ‘s
1265 1275 12,60 ‘263 ‘tzee ‘tzes ‘270 ‘s ‘s ‘reo
1267 1276 1281 ‘res ‘e ‘e ‘um ‘e ‘mre f
1260 1278 1263 ‘266 ttzes  Stzro ‘2z ‘emr ‘et
1260 1208 %1270 %1272 277 1280 s

12.70 12.78 12.83

. .
12.78

.
12.75

50 100 50 100

Distance, km Distance, km Distance, km Distance, km

50 100 50 100

Pucynox I1 302. CpenHeMHOrO/IeTHee BEPTUKA/IbHOE pacIpefie/ieHne CONEHOCTH B (eBpasie Ha paspese 6 Pucynox IT 304. CpenHeMHOTO/IETHEE BEPTUKA/IbHOE pacIpefieieHe CONEHOCTH B allpesie Ha paspese 6
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== Salinity. May =t Salinity. July

45°N 45°N 45°N 5°N

40°N 40°N 0°N

50°E

1285 1310
12.85 13.09
12.85 13.00
12.86 13.07
12.86 13.07
12.86 13.06
12.86. 13.06

1273 1259 1270
12.73 12.59 12.70
1273 12,60 12.71
12.74 12,62 12.72
12.75 1266 1275
12.75 12,66 12.77
12.75 12,69 12.80

50 50

.
12.77

150 150

50 100 0 50 100 150

50 100 0 50 100 150
Distance, km Distance, km Distance, km Distance, km
PucyHox I1 305. CpeHeMHOroNeTHee BepTUKaIbHOE pacIpefielieH e COJIEHOCT B Mae Ha paspese 6 Pricynok I1 307. CpeHeMHOTO/IeTHee BepTUKA/IbHOE pacIIpefieieH e COTIEHOCTY B MIOTIe Ha paspese 6
Salinity. June =t Salinity. August
45°N: 45°N 45°N: 5°N
40°N: 40°N 40°N: 0°N

50°E

1275
12.75
1276
12.75
12.76
12.77
12.77

271 1277
12.72 12.77
1274 1277
12.77 12.77
1278 1278
12.82 1277
12.82 12.79

.
12.81

50 100 50 100

Distance, km Distance, km Distance, km Distance, km

50 100 50 100

Pucynoxk IT 306. CpeHeMHOroIeTHee BepTUKaIbHOE pacIipefiesieH1ie COTIEHOCT B MIOHe Ha paspese 6 Pucynox IT 308. CpelHeMHOTO/IeTHee BepTUKAIbHOE pacIpefie/ieH1ie COEHOCTI B aBIyCTe Ha paspese 6
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45°N

40°N

50°E

50°E

5°N

0°N

1285
12.85
12.85
12.85
12.86
12.80
12.80

.
12.75

Pucynox I1 309. CpegHeMHOrO/IeTHee BepPTUKAIbHOE paclpefesieHne COEHOCTH B CeHT6pe Ha paspese 6

1285
12.86
12.86
12.85
12.85
12.86
12.85

50

100

Distance, km

45°N

Pucynox I1 310. CpenHeMHOrO/IeTHee BEPTUKAIbHOE pacIipefie/ieHNe COEHOCTH B OKTAOpe Ha paspese 6

12.75
12.76
12.76
12.78
12.78
12.79
12.80

.
1281

50

1281
12.82
12.83
12.86.
12.87
12.89
12.90

1291
1291
1292
12.94
12.95
12.95
12.94

100
Distance, km

Salinity. September

50°E

Salinity. November

45°N

1257
12.57
12,59
12,64
1263
12,65
12,65

50

150

50 100 150

Distance, km

Salinity. October

1269
12,69
12,69
12.70
12.71
12.73
12.73

.
12.78.

50

1272
12.72
1273
12.76.
12.77
12.75
12.75.

1283
1283
1284
12.87
1288
12.86
12.86

50

150

100 0 50 100 150

Distance, km Distance, km

50°E

Pucynox IT 311. CpegHeMHOro/eTHee BepTUKAIbHOE paclipefieNieHNe COEHOCTH B Hos6pe Ha paspese 6

Salinity. December

45°N

50 100
Distance, km

240

50

1293
12.93
12.93
12.93
12.92
12.92
12.92

50 100
Distance, km Distance, km

100

Pucynok IT 312. CpegHeMHOro/IeTHee BepPTUKAIbHOE pacIipefie/ieHNe CONEHOCTH B ieKabpe Ha paspese 6
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NYBJMKAUM ABTOPCKOTIO KOJIJIEKTNBA
MO MNPOBJIEMATHVKE ATJIACA

1. Marumos I'I', Marumos JI.I., bepgaukos C.B., Copokuna B.B., Jleuryc C., Cmonap V.B. Bayrpu-
BeKOBble (IyKTyanyy KamMaTa A30BCKOro Mops (IO TepMOXaIMHHBIM JaHHBIM 3a 120 yeT) // Jlokmams
akagiemun Hayk. 2008. T. 422. Ne 1. C.106-109.

2. Marumos I, Matuos [I.I%, Tapromna 10.M. KnumaToreHHble M3MeHeHMA 9KOCKCTEM I0XKHBIX MOpeit
B YC/IOBUSIX aHTpOIIOTeHHBIX Bo3zericTBuii // VisBectus PAH. Cepus reorpadpmyeckast. 2008. Ne 3. C. 26-34.

3. Marumos I'I. Bimanme n3MeHYMBOCTM KIMMATUMYECKOTO M JIEOBOTO PEXMMOB Ha CYHOXO[-
cTBO // BecTHuk Poccuiickoit akagemun Hayk. 2008. T. 78. Ne 10. C. 896-902.

4. Matrumos I[.I, Matumos [I.I., Cremaubsa O.B., Akcenon [I.C. KommekcHbie uccieqoBaHuss A30B-
ckoro, YépHoro n Kacrmitckoro Mopeit Ha Hay9HO-VCCIeOBAaTeNIbCKOM CyfHe «[lene6» B 2007 r. // OxeaHo-
norus. 2009. T. 49. Ne 2. C. 313-318.

5. Maruwmos I'I%, banbikun I1.A., Kapnenko B.J. bonbume Mopckne skocuctemsl Poccun: sanagnas
vyacTb bepunrosa mops // Bectauk I0>xHoro Hayynoro nentpa PAH. T. 5. Ne 2. 2009. C. 49-58.

6. Matishov G.G., Matishov D.G., Stepanian O.V., Aksenov D.S. Complex Studies of the Azov, Black,
and Caspian Seas Performed on the Deneb Survey Vessel in 2007 // Oceanology. 2009. Ne 2. P. 290-295.

7. Matishov G.G., Matishov D. G., Moiseev D.V. Inflow of Atlantic-origin waters to the Barents Sea
along glacial troughs // Oceanology. 2009. 51(3). P. 321-340.

8. Marumos I'I', Mummnna H.H. PesynbraTsl rugpoXuMmdecKnx UCCIEeNOBaHNUI CeBepHOIT yacTu ba-
peHIeBa Mops (keno6 @pani-Bukropus) B netHuit nepuoyp, // [Joxmane! akagemuy Hayk. 2010. T. 430. Ne 5,
C.712-714.

9. Matrumos I\, leancos B.B., JKuukun A.II. Teorpadus npombicia Tpecky Kak MHAMKATOP SKOCU-
cremb! bapennieBa mops // VisBectust PAH. Cepust reorpadmueckas. 2010. Ne 1. C. 112-119.

10. Maruuos I'I%, Maruos [I.I%, Taprona 10.M., Jamkesny JI.B. 3amep3anne A30BCKOr0 MOps 11 KJIU-
Mat B Hadajie XXI Beka // BectHuk IOxxHoro Hayunoro nentpa PAH. 2010. T. 6. Ne 1. C. 33-40.

11. Matumos LI, [Tonomapesa E.H., banpikun I1.A. AkBakynbTypa: MUPOBOJ OIBIT ¥ POCCUIICKME
paspaborku // Ppi6HOe X03s171cTBO. 2010. N 3. C. 24-27.

12. Maruuos I'I%, bepecrosckuii E.I., MapTbinos B.I\, banbikun [1.A. IlepcriekTiBHbBIE METOBI COXpa-
HEHVs NONY/IALMOHHOTO Pa3HOO0PasNsi MPOXOJHBIX BUJOB JIOCOCEBBIX PbIO B CEBEPHBIX U [a/IbHEBOCTOY-
HbIX pernoHax Poccun // Bectauk MI'TY. 2010. T. 13. Ne4/1. C. 647-654.

13. Matumos LI, [Ixxentok C.JI., Moucees [I.B., JKuukun A.Il. Knumarnueckue n3MeHeHUA MOPCKUX
aKocucTeM eBporrerickoit Apktuku // IIpobnema Apktuku n AnTapkTuku. 2010. Ne 3 (86). C. 7-21.

14. Marumos I.I. u gp. KoMmitekcHble nccienoBanus 601bINX MOPCKUX 9KocucTeM Poccun. Anaru-
Tol: VI3g-Bo KHII PAH, 2011. 516 c.

15. Dxonornyecknit armac Azosckoro mopsi / In. pen. I.I. MaTtumios; ots. pen. H.J. Tony6esa, B.B. Co-
poknHa. Poctos-Ha-Jlony, Vsn-so IOHII PAH, 2011. 328 c.

16. 3onH .C., Kocranoit A.I. bapennieso mope. Ounuknonenus. Ilox pepakuuert akagemuka [.I. Ma-
tumosa. M.: MexpgyHapoq. oTHomenns, 2011. 272 c.

17. Matumos LI, [I>xentok C.JIL., JKuukun A.IL., Moucees [I.B. Knumar mopeit 3anagHoit ApKTUKY B
Havase XXI Bexa // VIsBectusa Poccuiickoit akagemny Hayk. Cepus reorpagmdeckas. 2011. Ne 3. C. 17-32.

18. Matumos I.I', Moucees [I.B., Tro6una O.C., Knuxun A.IL., [Ixentok C.JI., Makapesny I1.P., ®po-
noBa E.A. Tuppobuonornyeckue MHANKATOPHI UKINYECKNX M3MEHEHMIT KuMara 3anafiHoil APKTUKY B
XX-XXI BB. // Bectauk IOxHoro Hayynoro nenrpa PAH. 2011. T. 7. Ne 2. C. 54-68.

19. Maruuos I'I., Jenucos B.B., JKuukun A.I1., Moucees [I.B., [pomos M.C. CoBpeMeHHbI€ KIMMaTH-
yeckue TeHjeHuu B bapennesom Mope // loknanel akagemun Hayk. 2011. T. 441. Ne 3. C. 395-398.

20. Matishov G.G., Denisov V.V., Zhichkin A.P, Moiseev D.V., and S. Gromov. Recent Climatic
Tendencies in the Barents Sea // Doklady Earth Sciences. 2011. Vol. 441. Part 1. P. 1602-1606.

21. Matumos [T, banbikun I1.A., JKnuknun A.II1. buonornyeckne pecypcbl MOps M IPECHOBOJHBIX BO-
moémos // boratctBa Poccun. Mocksa, OOO «Kanenpma», 2012. C. 218-223.

254

22. Marumos [T, fAunkas H.A., bepgankos C.B. Oco6eHHOCTY BHYTPUBEKOBOTO PeXXMa CONEHOCTI
Kacninitckoro mops // Jloknanst akagemun Hayk. 2012, T. 444. Ne 5. C. 549-553.

23. Marumos I, Iaproma 10.M., Ynkun A.JI. MogenuposaHue nefocTaBa B A30BCKOM MOpE C y4eTOM
KJIMMaTN4YecKoro TpeHpa B Hauajne XXI Beka // [loknanel akagemun Hayk. 2012, T. 445. Ne 5. C. 590-593.

24. Matishov G.G., Dzhenyuk S.L., Denisov V.V, Zhichkin A.P., Moiseev D.V. Climate and oceanographic
studies: past and present // Berichte zur Polar und Meeresforschung. Reports on Polar and Marine Researsh.
640/2012. Edited by Gotthilf Hempel, Karin Lochte, Gennady Matishov.

25. Matishov G.G., Moiseev D., Lyubina O., Zhichkin A. Climate and cyclic hydrobiological changes
of the Barents Sea from the twentieth to twenty-first centures // Polar Biology. 2012. Vol. 35. Iss. 12.

26. Marumos I.I., Marumos [I.I', Crenanpan O.B. Mopckue sxkcnefnuyoHHble nccnefoBanns fO0x-
HOro Hay4Horo neHTpa PAH n VIHCTUTyTa apuiHBIX 30H Ha HAYYHO-UCC/IEOBATENbCKOM CyAHe «[leHe6» B
2008-2011 rr. // Oxeanonorus. 2013. T. 53. Ne2. C. 276-278.

27. Marumos LI, Knuknn A.I1. Bimsane knrMatideckux QIyKTyannii Ha IpOMBICTOBYIO MXTHOday-
HY 9Kocuctembl bapennesa mops // Bectauk I0>xHoro nayynoro nentpa PAH. 2013. T. 9. Ne 1. C. 61-70.

28. KommnekcHble uccnenoBanus B YépHoM u AzoBckom Mopsax ietoMm 2012 ./ IL.I. Matumos, M.B. Ha-
6oxenko, V1.B. Illoxusn [u gp.] // Oxeanonorus. 2013. T. 53. Ne 3. C. 418-420.

29. Maruwmos [T, Matumos [I.I. OcHOBHble HalpaB/eHMsI MOPCKMX 9KOCUCTEMHBIX MCCIIeOBaHMII
MypMaHCKOro MOPCKOTo 610/1orn4eckoro nHCTUTyTa B Apkruke // Tpyabl Konbckoro Hay4HOro IeHTpa
PAH. 2013. Ne 1 (14). C. 25-42.

30. YueT BeKkoBOIf IMHAMMKM KIMMaTa bapeHleBa MOps IpM IVTAHMPOBAHUYM MOPCKOI JieATeNbHO-
ctu / I.I. Marumos, C.JI. [Ixentok, B.B. [lenucos [u ap.] // Tpyner Konbckoro Hayunoro neatpa PAH. 2013.
Ne 1 (14).C.56-71.

31. CoBmectHbie niopxonsl MMBU, IOHII u naboparopuu xnmmara okeana HOAA (CIIA) k opra-
HM3aLMU OKeaHOTpapUuecKuX U IUApOOMOIornieckux 6a3 JaHHBIX apKTUYeCKNX 1 IKHBIX Mopeit Poc-
cvm / I.I. Matumos, [I.B. Moucees, C.B. bepguukos [u np.] // Tpyner Konbckoro Hayynoro nentpa PAH.
2013. Ne 1 (14). C. 135-152.

255



Hayunoe uzdanue

Armac KIMMaTUYeCKUX M3MEeHEeHMI
B GO/IBIINX MOPCKUX SKOCHUCTEMAaX
CesepHoro monymapus (1878-2013)
Pernon 1. Mops BocTo4Hoit ApKTUKU
Peruon 2. YépHoe, Asosckoe u Kacriniickoe mops

Pepaxrop /I.H. Ycnenckas
Opurunan-maket A.10. fxosnesa
Odopmnenne obnoxxn A.B. Kopxos
Ilepesop PI. Muxantox

Iogmucano B neyats 17.02.2014. ®opmar 60x84/8
Bymara odpcernas. [apuurypa Minion Pro
[Teuats odcerHas. Yo ned. 1. 9,8
Tupaxx ak3. 3akas Ne

Msparenscto FOHI] PAH
344006, r. PocroB-Ha-[lony, np. Yexosa, 41
Ten. (863) 250-98-21



	БАЗА ДАННЫХ
	Участники проекта
	Благодарности
	Аннотация
	Введение
	1.1. Источники данных
	1.2. Форматы данных
	1.3. Доступ к данным
	1.4. Контроль качества данных
	1.5. Методы обработки данных
	2.1. Баренцево и Белое моря
	Океанографическая база данных и инвентаризация
	Временные ряды температуры и солёности вод
	Временные ряды ледовитости
	Временные ряды рыболовства
	2.2. Карское море
	Океанографическая база данных и инвентаризация
	2.4. Восточно-Сибирское море
	Океанографическая база данных и инвентаризация
	2.5. Чукотское море
	Океанографическая база данных и инвентаризация
	3.1. Чёрное море
	Океанографическая база данных и инвентаризация
	Временные ряды температуры и солёности вод
	3.2. Азовское море
	Океанографическая база данных и инвентаризация
	Временные ряды температуры и солёности вод
	Временные ряды ледового режима
	3. Каспийское море
	Океанографическая база данных и инвентаризация
	Временные ряды температуры и солёности вод
	Временные ряды ледового режима
	3.4. База данных по планктону южных морей
	4. Содержание DVD
	5. Перечень таблиц и рисунков
	Перечень таблиц
	Перечень рисунков
	Литература


