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Ororsarenbusil sapuant noaygaes 02.11.2010 r.
Kapral, nocTpoeHHEE HA OCHOBE JAHHEIX CHYTHHKOBOTO MOHHTOPHHTA
TEMIEPATYP NoBepxHOocTH okeana (TT10), painaunofl  epemennofi
OHCKpeTHOCTH (34 CYTOK, HeIeqd, MECHIl, Ce30H, rof) MOMOraKT ONCHHTH
COCTORHHE H IMHAMMKY TEMNEpaTypPHRIX YCTOBHE NpOMBICTOBRIX palioHoR
Hopeeswckoro W bapennesa sopeli. Coapamamft OV «BHHPOw» Gank
cooteetrcTeyiomux Kapt TT10 8 undposom B ananorosom sraax (¢ 1987 r. no
H/B) HCTIOABIYETCH KAK JOTONHHTEIRHLH HEQOPMAIHOHHEDE pecypc npH
AHATHIE H NPOrHO3e NPoMLICACROf 0DCTAHOBKH, NOKCKE MOJOB-INOMOI0r0s (N0
TEMIIEPATYPHBIM  YCIOBHAM), COOTBETCTBYIOUIMX TCKYINEMY BpPEMEHHOMY
nepuoay. Onepateeame xapta TTI0 (3-4 cyToumoro ®H  HeJemsHOIO
OCPETHEHNA) HCTIOMB3YIOTCH B MPOrHOCTHYECKHX MOOEMAX AnA obecneveHHs
OYTHHHOTO NpoMbicia (cxyMOpuN, cenban, myTaccy, MOHBR H OKYHA).
Kuovesste caocea: Hopeesmckoe wsope, bBapenueso Mope, COYTHHEOBRE
AJaHHBIE, TeMnepatypa poasl, Gamk kapt TIIO, MOHHTOPHHI HIMEHYHBOCTH
Cpelnl, MOJeNbHEE PACYETH NpoMEicaoRol ofcTanoBKH.
BBEJIEHHME

B  Tewenme nocaeguux ner QOI'YII «BHHPO» paisusan TexHOJIOIHH
KOMILTEKCHOMO AHANH3IA CHYTHHKOBRIX JAHHEIX AMd [OCTPOCHHA KapT TEMOCPATYphl
nosepxnocTd oxeada ([110) npomuicnossx paffonor B aksatopuax Muposoro oxeana M
smopax Poccufickoft @enepaunn (Bamomun ® ap., 2005, 2007). 3nauenue npaKTHMeckoro
HChonb3oBaHMA onepatuBHoff  wmadopdanne o geeameke TII0 B aksaTopHsax
Hopsexcxkoro v bapenuesa mopeft cyumecTteeHHO BOIPOCIO ¢ NOABACHHEM BOIMOKHOCTH
NOMYHATE M BHATHIMPOBATL JAHHLIE C METEOPONOTHYECKHX MCKYCCTBEHHBIX CIYTHHKOB
3emmn (MC3) cepum «NOAA» B umdposom suae (Bamowma ® gp., 2007, 2008),
MoHETOpHHT TeMnepaTypHeIX YyciaoBuil B Takux pakHellMX B NpPOMLICAOBOM
oTHOWeHHA pafionax Mupoboro okeana jaer HenpephiBHLIE CBENCHHA payTHYHONM
BpeMEHHON DHCKpeTHOCTH (CcHHOMTHYeckoH, mecsqyHofl, celonnoll W mMemrozopoli) ob
wivenunsocTH  TIIO, koTopele B COMETAHHH C JPYIHME  METEOPOIOTHYSCKHME,
THAPONOrHYECKHMHE H OHONOIHMYECKHMH XapAKTEPHCTHKAMH, NOMOraloT YCIEmHO HX
HCTIOMLIOBATE NPH pellendn 3ajad pubonposbiciosoro npornoanposanns (Lllaroxms u
ap., 2007; Bamommn u ap., 2008), PaspabGorannas cneumanacramm HITK «Mopexas
HHpOpMATHESY HHPOPMAITHORHAA TEXHONOMHA NOLISPKKHE NPHHATHA YITPaBIeHYecKHX
pemediit Ha TpoMsICne onHpaeTca Ha Kapthl TIT10, KoTOpEE PEryaspHO ¢ OCpeIHEHHEM
ot 3-4-x cyrox B Gonee noctynaiot B3 GIYIT « BHHPO» B onepaTHBHOM pemHMe MO e-
mail. Tlpn >ToM omwofi W3 OCHOBHBIX NPAKTHYECKHX 3a1a4 ABIAETCH MOBHIIEHAE
MppeKTHRHOCTH paboTH OTedecTBeHHBX Ao0bBaOIAX (IOTOR HEMOCPENCTBEHHO B
paffoHax mpoMEICHA.
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KAPTH CTTYTHHEOBOID MOHHTOPHHTA

MATEPHAJIBI H METOJHKA

Ouiesxa NpOCTPAHCTEEHHO-BPEMEHHLIX 3axkoHoMmepHocTedl aumamuxn TII0O =
aksaTopuax Hopeeswckoro u bapennesa mopelt ocymecreasercs Ha Gase kapr TIIO 3-x
BpeMEHHLIX ypoBRHedl: |-mil ypoBeHs MOHHTOPHHIA COCTABNSIOT ONEPATHEHEIE KapTh
TIO 3-d4-cyrounoil guckpetHocTH; 2-0ff ypoBReHsE MOHHTOPHHTA cocTasnsoT Kaptal TIIO
HenensHof auckperHocTh; 3-uil ypoBeHs — 310 Kapre TIIO mecsunoft, celonnol u
rogo0R0f IHCKPETHOCTH, NOCTPOSHHLIE Ha CYMMHBpPOBAHHH B ocpeanenui kapt TI10 l-oro
H 2-oro yposHeit. Tperuit yposeHs MOHHTOpHHIA BKMOwaeT 8 ceba cosnanue Doaee
MOMHOMD KOMILIEKTa AHATHTHUCCKHX KAPT, TAKMX Kak xapT asomanufl TIIO, Tennenuni
TIIO, kapr Mecaunof, cesonnol 1 Mewrogosoll pasuuust TTIO (Bamomus » ap., 2005).

Kapra TTIO l-oro 1 2-0r0 ypoBHA CTPORTCH HA OCHOBAHMM COBMECTHOID AHAMM3A
JAHHBIX ewecyTodHOR wHdpaxpacHoll cwemikn ¢ HC3 cepum «NOAA» W w3Mepennii
TEMIEparypsl BOIBL win situs, DOCTynaommMx ¢ cyaos, Oyes n Oeperoseix craHumil 3
Lerwtpa Muposbix pasuex (r. Mockea). B 3aBHCHMOCTH OT BHAa ODCAVEHBAEMOro
mposeicia kaprel 1110 umetor cevenne wzorepm 0,5+1,0 “C, nps npocTpascTBeHHOM
paspeenun 0,3+1,0 reorpadmyeckoro rpanyca (Bantounts u ap., 2005).

Kaprat TTIO smoryT ObITE NpeAcTABNEHE! LTS AHATHIA KAK B GHATOIOBOM, TAK H B
undposom Buaax. [Tocnennue HeoOXOAMME! AN NPOBEJEHHA AHATHTHYECKHX PacYeToB
TEKYIULEr0 COCTOAHMA TEMNEPATYPHBIX YCIOBHH # WX AMHAMMKH. BaHK OCHOBHEIX BHIIOB
gapr TTIO exmogaet B ceda kapTel, Hauueas ¢ 1987 r. no w/e, a xapre TIO seicoKOTO
npoctpascTeennore (0,3 reorp. rpan.) paipemeHns # cedeHHs HiorepM uepes 0,5 °C
NpeacTapieHsl B Hem, HaumHasa ¢ 1998 r. no m/e. Hexotopsie samm xapt TIIO,
NeMOHCTpApYyeMbie HAa pucyBkax 1, 2 w ma pucymke 3 (a, 0), nmoT narnagHOe
NpeAcTABTEHHE O TeX BHIAX KapTorpadUYecKWX W aHATHTHYECKHX MATePHATOS,
OTPaNAIIMX TeMIEpaTypasle yenopis aksatoprii Hopeesckoro n bapenuesa mopel 3a
pasTHYHLIE NEPHOAL BPEMEHH, KOTOpLIE HCMIONL30BATHCE B HacTonAwmed paGore,
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Fig. 1. Examples of SST map for areas of Norwegian and Barents seas for 10-13.07.2009.
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Pac. 2. [lpumep matpuus TIO axpavopuii Hopeewckoro w bapenuesa sopell 3a nepwon mapr-
anpens 2007 r. (oOcHOBHAR 30HA HEPECTA TPECKH).

Fig. 1. Example of S5T matrix for areas of the Norwegian and Barents Seas for March-April 2007
{main spawning ground for cod).
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Fig. 3. Distribution of S5T season anomalies of areas in the Norwegian and Barents Seas for May-
October 1999 (a) and 2006 (b).
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EAPTHl CITYTHHEOBOTO MOHHTOPHHTA TIIO

Marepuanu ananusa scex sngos kapt TTI0 B undpoboM K aHANOrOBOM BHAAX KAK
AononHATeasHEH RHpOpMAUHOHELIH pecypc NpPH COCTABACHHH MEPCHCKTHBHEX H
ONEPaTHBHLIX MPOTHO30B OpoMecaoBoll obcTaHoBKH MOTYT OBITH HCHOILIOBAHE
pasIHYHBIM obpasomM.

Tak, ana BLABJEHHA BIHAHHA TeMmepaTypHeIX Yenoeuii Bapenuesa m
Hopeemcxoro mopeii na xonefanma ypomalnocTH nmokonenua (3+) cepepo-socToMHOM
apkrudeckoffl Tpeckn Gadus morhua, 9o nokasano B paborax Bamomuna [IL u ap.,
{2008), Borisova V.M. et al. (2009), 61 Henons308an cAeTyIOMRN NoIX0I.

Ouenka IHHAMHMKH TeMneparypHeiX ycnosrii B axsatopmax  Hopeemckoro n
bapennesa mopefi Benacks He I8 UENOr0 PETHOHA, & JUIA BEUIEJEHHHIX 30H, KOTOpHIe
OTIHYAKOTCA IPYT OT ApYTa no HHONOrMYeck M H MHIPOIOrHYEcKHM 0CODEHHOCTAM, ¢ TOMKH
IpeHHA OOHTAHHA M KHIHEHHRIX [MKIO0B JaHHOrO Buaa Tpecks (Bodinos u ap., 2003).

Tak, B oCHOBHOM apeane oOHMTAHHA TpeckH ORUTH BEIETEHE 4 peMepHEIE I0HE,
A KOTOPRIX JugupepeHUHPOBAHHO PACCMHTRIBATHCE CPeIHHE 33 BeCeHHHH W neTHe-
oceHanit mepoasl 3HadeHHA TTIO M MX AaHOMATHH N0 OJHOIPATYCHEIM KBANPATAM,
KOTOPBIE 3ATEM OCPENHANHCH AnA Kawmnoll 3ounl (puc. 4): 3oma Hepecta (1) — pafion
Jlodorencknx ocTposos, ¢ ananuioM TT10 8 Mapre-anpene (CpokH OCHOBHOIO HEpecTa
TPecKH) M 3 30HH cnpHemay ApefdyIOUHX THYHHOK W [EJArH4MECKHX CErONeTKOB;
3anaguo-Limuanbeprenckan (2), Menpesuncko-1lInuuSeprencras unn Hopaxanckas (3)
¢ aanu3om B HHX TITIC 3a maii-oxradpe B Mypumascko-Hososemensckan (4), no xotopoit
ananusuposanace TIIO 3a mious-oxTR0pe (Borisov et al., 2009). B 4-oft (Mypmancko-
Hososemenscxofl) sone xkapret TIT0 3a Mall He YIRTHIBATHCE MOTOMY, 9TO B 3TOT MecHI]
H3CTh AKBATOPHH €IlIe 38HATA OCTATKAMH NEZ0BOTO Nokpoba. CpelHeceIoHHBIe IHAYEHHA
TIO » anomanuit TTIO B soHe HepecTa M B 30HAX PAHHEro OHTOTEHE3a TPECKH B
aksaropuax Hopeemckoro u Bapennesa mopeli npeacrasnensl B Tafmine za mepHon
1998-2009 rr. Heofxoammo NoM4epkHyTh, YTO MATEPHAAL AHATHIA TEMMNEPATYPHRIX
yenosHH Ane  JaHHMX axkeaTopuil, npeacrasnenHunie B Tabmane, MoryT  OhITh
HCTIONB3IOBAHK! CHEUMATHCTAMHE PhiDHOR OTpaciu mpH oUeHKe WX BIHAHAA W HA OpyTHE
00BEKTEI NPOMBICIA,

OcobeHHoe IHAYEHHE NPH OUEHKE HIMEHUYHBOCTH cpefn B nepuog 1998-2009 rr.
NpefCcTARNAET AHATHI IHHAMHKH CE30HHBIX 3HAYCHME Temneparypsl BOAL B 30HE 4,
KOTOpas HEAHKOM HAXOAWTCA B BapeHiepoM MOpe M 3aHHMAET ero JOMHHAHTHYIO YacTk
(puc. 4). Kpome Toro, ata yacTs bapennesa Mopa ssnserca camol npogykTHeHON ¢ TOUKH
IpeHnA pbHONO MPOMEICHA, B 9ACTHOCTH, 31eck N00RBAIOTCH POCCHACKHM PEIBOIOBHEIM
noToM OCHOBHEIE 0DBEME TPECKH.

Craegyer OTMETHTB, 4TO MparMaTHYecKHil HHTEpEC, ¢ OKCAHONOTHMECKOH TOUKH
3pCHiA, NMPEACTARMAET BLEIABICHHE HATHYHA CBAIH MEKIY AHOMAUTHAMH TCMOCPATYPh
BOIIbI no rogaM Ha papese «Konsermit MEDHIHAHY
(www.pinro.ruflabs/indexhid htm?top=hid'kolsec4,php) ¢ BHOMATHAMH TEMIEpaTYph
ROOGL M4 TGPHJ-'DHTH ] M, Hﬂﬂ}"iﬁﬂ.ﬂm OIR TEX ¥e JeT Ha OCHOBE AHANTHIA CITYTHHEOBLIX
kapt TT1O nas seeit Mypsmancko-Hososemenscxofl 3oum Bapenuesa mopa (3oua 4), H ee
paiiona, Yepes KoTOpuH mpoxonnT «Koneckui mepuanany. [lannsle, npeacTaBnenHule B
Tabmanie, No3BONAIOT BEINONHKTE TAKOS CONOCTABNCHHE,

OnepaTupHble coyTHMkossle kaprel TIIO u apaneTHYecKHe MaTepHamsl X
AHATH3A IHPOKO Henoab3yrorTca cnenmatncramd HITK «Mopcekas wadopMmaTakas s
PEIIEHHA NPAKTHYECKHX 321284 KOMIUICKCHOMO HHGOPMAIHOHEOTC OOCHYyXHBAHHA
npomelcnios B HopepemcxoMm ® bapesuesoM Mopax, riasHol H3 KOTOPHX SBASETCH
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noesimenne dfupexTHEnocTr paboTsl nobuparommx GIoTOB HENOCPEACTBEHHO B paiionax
npoMeicna. Panee npopefeHnble HoCeI0BAHHA NOKAIATH, YTO OCHOBHEIE IKOHOMHYECKHE
norepn Ao0EBaOUEro (IOTa Ha TPOMEICAE CRAIAHE! ¢ NPHHIHITHATEHON ocofenHOCTEID
HIMEHYHBOCTH NpoMEICnopoll ofcTanOBEM - ee cKauykooOpasHoro Xapaxtepa. Pamee
HWIVYEHHAX [NPHPOIA M MEXAHHIME CKaukooDpasHoH WIMEHYHBOCTH NPOMBICIOBOH
obctanoskn (Illaroxun, 1999; Korenes u gp., 2004) suimsemymm pan tpebosannii x
OPTaHH3IALUNA BEINCHHMA NAHHEIX 00 HIMEHYHBOCTH COCTOAHHA Cpeill B NPOMEICIOBEIX
pafionax, #x oOpaboTke B MOZensHEX pacdeTax. OCHOBHEIM TpeDOBAHHEM DPH ITOM
ARIAETCH  oDecnevenye CHHONTHYECKOTD MOHHTODHHIE 332 HIMEHYHBOCTBIO JAHHEIX O
cpeae. B manbonumedl crenenn 3ToH BOIMOMHOCTH YAOBNETBOPAIOT ONEPATHRHEIE
AAHHLIE O TEMIEPATYpe NoBepxHOCTH okeana (TTIO).

Pazpaborannas CHeHATHCTAMHA HIIK «Mopckas HHpOpMATHED
HHpOPMALHOHHAS TEXHONOHE NOLJIEpHEH NPHHSTHA YHOpaBneHuyecknx pewenunft =@a
npoMeicie onupaeTcs Ha kapTi TII0, xoTophie perynspHo ¢ ocpeaHeHHeM B maciurabe
ecTecTBeHHOMO cHHonTHuyeckoro nepuoaa (ECIL, B cpeamesm 3a 3-4 JHA) ONEpaTHBHO
nepeaaorca no e-mail w3 OIT'YIl «BHHPO». Henonksopanse Taxoro HugopMalHORHOTO
pecypea Kaxk COyTHHKOBRIe Kaptel TII0, oTpakaoiiie HIMEHYHBOCTE BOJHOH cpelbl B
PeaILHOM MaciuTabe BpEMEHH, B MPOrHOCTHYECKHXY MOJENAX CYIIECTBEHHO NOBRINALT HX
TOMHOCTD TIpPH PEIlSHMM 38184 NporHoiuposanus npomeicta. Tak, npusenseman s HITK
«Mopckas — mHGoOpMATHKA» — rOMOJIOrO-pacdeTHad — OpPOrHOCTHYECKAR  MONE.,
NpeiHAIHAYeHHAs [0 [POBEICHHA ABTOMATHIMPOBAHHOIO CHCTEMHONO AHANH3IA H
NPOrHO3A XAPAKTEPHCTHK Nenarmdeckux npomeicios CBA, ucnoasayer nanHkie
MOHHTOPHHIA MAKPOLMPKYIAUMOHHBIX MNpoLeccoB B arMocdepe M TeMneparypHEIX
NapaMeTpos MOBEPXHOCTH OKEAHA C MEPHONOM OCpeIHEHHA OT 1 CyTOK 00 36 MEcHLER
ANd COCTABNEHHA NpoONeMHO-ODHEHTHPOBAHHEIY NPOrHOIOE MNPOMBICHA PAVIHYHOID
HadHaYeHHd. B HacTodies BpeMs OHA HCOONBIYETCA HA MYTHHHLIX NMPOMEICTAX OKYHS,
myTaccy, ckyMOpuH, cenban ¥ Moiiee B Hopeesckom B bapenuesoM Mopax.

B  ocHOBY METOZOMOMMH MONOMEHE! METONH  (HIMKO-CTATHCTHYECKOTO
KOPpPEIALMOHHOTO ®  NOrHKO-KOMOMHHPOBEHHOIO AHATHIA JEHHEIX, @ TaKwe
OPUIHMHANBHEIE  METOIL  JASTEPMHHMPOBAHHOIO  MOHCKA  PANOB-FOMONONOE W
IBPHCTHYECKHE MPOLEIYPL NOPOrOBEIX ABTOMATHIHPOBAHHEIX CPABHHTENBHEIX OLEHOK.
B kauecTBe MCXONHKX JAHHLIX NPEIHKTAHTA NPOrHO32 HCNONBIYETCA CHELMANBHEIM
obpasom obpaboTasnas HHPOPMALNA O EXECYTOYHAIX BhUIOBAX ODBEKTA MpOMEICTA MO
CTAHNAPTHRIM 30-MH/IBHBIM KBAIPATAM NOJBEprasMol HCCNENOBAHHIO AKBATOPHH MOPA.
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EAPTHl CITYTHHEOBOID MOHMTOPHHT A

B MOmenH 3anomed ANTOpHTM ABTOMATHYMECKOTO ONPEACNCHHA TEX HIH HHEIX
[POMBICIOBLIX NAPAMETPOR:

- JATE HAMANA [OPOMBICAR 3ATAHHOR MHTCHCHBHOCTH Ha Hccnegyemol
AKBATOPHH;

= JATA OKOHYMAHHA NpoMEICTa SB.EEH.IIHDH HHTEHCHEHOCTH HA HEE.I'IHI@'EMDE
AKBATOPHH;

= ITP[I-III]-JIJIII.'I’EJ]I:]IH'I’I: npoMbICaR SE.II,HEI'ICI'H. HHTCHCHBHOCTH HA HEEIIH,EI}'EMDH
AKBATOPHH;

- CpeOHas 3a oOnpefeneHHu nepHOA HAM  MOCYTOYHAR MHTEHCHBHOCTD
NpoMbicha (BEUIOB, IPOHIBOIATENLHOCTE, CYIOCYTKH JIOBA) HA HCCNEIyeMOl aKBaToOPHH;

- MHPOTA MECTa MAKCHMANBHOH WHTEHCHBHOCTH TNpOMBICAA 1O  BEUIOBY,
NPORIEOAHTENEHOCTH HIH CYIOCYTEAM HA KOHKPETHYIO JATY;

= DOATOTR MeCTAa MAKCHMATbHOH HHTEHCHBHOCTH [POMBICAZ N0  BHUIOBY,
NPOHIBOAHTENEHOCTH HIH CYIOCYTEAM HAa KOHKPETHYIO JATY;

= HEKOTOPhIE NPOHIBOINEIE XAPAKTEPHCTHEH MPOMBIC/IA.

B kavecTBe BXOJHLIX JAHHLIX TPEIRKTOPA MPOTHO3A B MOJETH HCNONEIVIOTCH:
BEKTOD (Hanpasnedie) NPHIEMHONO BETPA HAL aKBaTopHeli MopR;
MOIY/b BEKTOPA (CKOPOCTE) NPHIEMHOTO BETPA HAT akBaTopHell Mops,
TEMIIEPATYPA BOIYXA PHBOIHOIO CHOA HAJ AKBATOpHEH MOpH;

- TEMTEpaTYpa TOBEPXHOCTH MOpPA N0  BeIOHpaeMOMY  ABTOMATHHECKH
ONTHMATEHOMY HabOpy TOYEK AKBATOPHH.

B monems sanosken atroputM obpabotkm namnofl sxonnoff mereo n TIIO -
HHGOPMALNA AnA pacyeTa HeoOXOAHMEIX NpPOHIBOAHEIX napamerpos. Ilpm stom, kax
meren, Tak ® 1110 - napaMeTphl MOTYT HMETh (Mo XelaHHID HCCNeJOoBATENd) KAk
CYTOUHYHO THCKPETHOCTE, TAK H MOMECATHYIO, HIH OBTE KOMOHHNPOBAHHEIMA,

AAropaTM NPOrHO3A VCIOBHO MOKHO pasbHTs HA 2 OCHOBHBIX Gnoka.

Baok Brbopa NeT-roMoaoros,

CHMcoK Ner-roMojioros COCTABNAETCA MO NPHHUHIY NOMHOMD M MACTHMHOIO
COBNAZEHHA ¢ TEKYIHM TofoM (rofoM npor€osa) kakux-1MGo HX NapaAMETpOs Cpeln
HMEIOUIHX IKBH(HHANEHEE HCXOIE HA NPOrHOSHpYeMEll nepron. Yem snime crenedb
CORMATEHHA, TEM BRIINE {PAHTY MOA4-TOMOTOTE.

BIoK NpPOTHOCTHYECKHX PAcYeToR,

Ha kapom pabodeM HKIe AMTOPHTM CONMOCTARNAET PACCHHTHIBaCMELL Ha NaHHbH
MOMEHT NpOMBICIOBEIH MapaMeTp No BCEMY CIHCKY JET-TOMONOIOB € 3MEMEHTAMH
HHDOPMETHBHLIX MHOMECTE MapaMeTpoB NPEIHKTOPa, METONOM HHTEPNOIALHH M
IKCTPANONAUMH NPOHIBOAMT PAcHeT NPEIHKTAHTA H € NOMOWIBID KOPPeNALHOHHOID
aHanH3a BuOupaeT manbonee penpeleHTATHBHLIE CONCCTARIEHHA N0 KPHTEPHIO
nanboasmero xoadduumenTa KOPPEIAINE H NONANAHKA NTPOTHOIHPYEMOTO NIAPAMETPa B
paspeineHrsifl HacTpofikofl MOJETH HHETEPBAN IKCTPAMOIAIIHHA.

B sasucumocTd or BeifpanHofi HacTpofikH pemEMAE NPOTHO3A ANTOPHTM
BeI0HpaeT, HAH pACCUMTEIBACT, OKOHUATEARHYH) BENHYHHY NPOrHOIHPYEMOTD
MPOMBICIOBOrD NAPAMETPA.

Pe3vasTarsl # NPOMERYTOMHEIE BEBOIL

MOHHTOPHHET TeMOEPaTYPHLIX YCIOBHH TakmX BampelIIHX B NPOMEICIOBOM
oTHomedny axsaropuit Hopsewmcxoro m bapennepa mopelf Wa OCHOBE ONEPATHBHEIX
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AauERX, noaygaemeix ¢ HC3, npeaocrapnser cnennanncrad puiOHofl oTpacnn MBpoKHE
BOIMOKHOCTH MCHONB3IOBATE CcOyTHHKOBee kKapte TII0 B ceoell npaxTHveckod
JesTeNEHOCTH.

B kavecTBe NeMOHCTPAIMOHHOINO NpHMEpa NpHBEIEM PeIyILTATE aHATH3a
MHHAMHKH CPelHECe3OHHHIX cpeaHny iuavennil u anmomanw#l TIIO B 3omax nepecra n
pAHHEro OHTOreHesa TpeckH (puc. 4), mo MaTepRanaM, NpeicTaBMNCHHBLIM B Tabnuue,
BAHANONINX HA YCAOBHA 00HTAHHA H pasBHTHA nokonennii Tpeckn (Bofiuos u ap., 2003;
Bamomrn # ap., 2008), 3a nepuog 1998-2009 rr. Tak, a1s 30HEI OCHOBHOI'O HEPECTA
Tpeckn (puc. 4) B uenoM orMeuancs yeroiunesi poct TIIO # anomanufl TI1O, HaunHas
¢ 1999 r. 7o 2006 r. B 1999 r. 8 3one | cpeauee snavenne TI1O Guino 4,87 °C o 3HaveHne
agoMamun TIIO - +0,20 °C, a saxcemanbibie sHadenns TIIO u anomamaf TIIO
Hadmonanucs 8 2006-2007 rr., sHadenns TeMneparypsl sonkl Owne 6,15 °C n 6,26 °C n
snaveHnn adomanufl TIIO — +1,48 °C u +1,59 °C coorsercreenno. [locne 2007 r. B
sove | nabmopaerca nebomsinoe noxonofanue TIIO0 W TeMneparypHLIe YCIOBHA
pepHyMHCce K 3dadendsM 2003 r, B somax 2 w 3 (pHc. 4), HaXOAAmMXCA TOfg
npeobnanaonmy  sapsnmend  Uinwubeprenckoro ® Hopakanckoro — meuwenmi,
CpelHECEe30HHAS TEMIEPATYPa BOALI H €¢ AHOMAIHH, MOCAE OTMEYEHHOID 3AMETHOrD
pocta ¢ 1998 r. no 2006 r. (rabn.), p sacrosmmi neproa (2007-2009 rr.) saxoasTcs, ¢
HeDONBITHMH OTENOHEHHAMH, Ha JOoCTHTHYTOM K 2006 I, TemMnepaTtypHOM YpOBHE.

Junamuka cpeaHecesoHHmx svadeHuii TIIO n anomannit TTIO B 30ne 4 no rogam
(1998-2009 rr.) noxassisaer WX poct ot 1998 r. k 2004 r. 1 nocnenyoNlee NANEHHE ITHX
noxazarenei nocne 2007 r. (rabn.). IuaveHHA CpeIHECEIOHHBX TEMIEPATYP BOAH M
anomanuft TTIO b 30He 4 bapeniesa MOpA MEHAIHCE B «MOBOPOTHRIEN TOIB CHETYIOUIHM
obpazom: 1998 . — T= 4,37 °C, Tyw=-0,55 °C; 2004 1. = T = 5,70 °C, Ty =+0,78 °C;
2008 r. — T, = 4,82 °C, Ty =-0,10 °C.

Ora sawwHeflnas axpatopus bapenuesa wmopa (oma 4) HaxoguTcs mon
NpeBATHPYIOUIMM BaHAHHeM Mypsanckoro H Hosolemeneckoro Tedenuii, B KOHTPOIL
HIMEHYHBOCTH €€ TIHIPONOTHYECKHX YCIOBHA OCYMIECTBIAETCA TAKKE C NOMOLILIO
NAHHEIN, NOMYY8EMBIX NPH BRNOTHEHHA paspesa «Koneckmil mepramans. CryTHHKOBAS
HHGOPMALIAA NOIBONAET NOCTOSHHO MMETh CBENEHHA O PacnpeleNeHHH NoBepXHoCTHON
TEMIOEpPATYphl Ha papele, 49T0 JaeT BOIMOMHOCTL paccudTars adomanuu TIIO
npakTH4eckH 3a moboll neproa BpeMeHE H BHNOAHATE conocTaBnenne apomanuit TI1O,
MOTYHYEHHHX M0 JAHHLEIM «in Situ» H COYTHHKOBHMIM JAHHLIM, C LElbi0 BhIABICHHA
HANHYHA CBAIH MEeXIy ITHMH nokajarensmd. Jlna 370ro BLNONHEHO CONOCTABRNIEHHE
aHOMaTHi Temmeparypil Boakl mo rofam (1998-2008 rr.) ma paspese «Konbckmui
Mepuarans ana cnos 0-200 M (www.pinro.rulabs/indexhid htm?top=hid/kolsec4.php) u
cpemnecesoHusIX anoManalt TTIO pas >THX ®e fneT, BRIYHCIEHHRIX M0 COYTHHKOBRIM
kapram IT10 gne  3oHE  npoxosaeHdHs  paspesa  «KonbckmB  MepHaHaHy H
bapenueromopckofl soum (30Hu1 4, Tabn.).

INpadpuxn xoga vkasanuux awomatuit TTIO, npegcrasieHHnie HA PHCYHKE 3,
NOKA3RBAKIT TECHYH) CBA3R MEWITY 3ITHMH 2 [NOKAZETENAMH @ H 2 BOIMORHOCTRID
HCOONBL3OBAHKS COyTHHKOBMX Kapt TIIO ans oueHkH, B ONpeleneHHOM CcTeneHw,
IHHRAMHER noBepxHocTHON Temneparypul M asomamuii TIIO ma paspese «Konsckull
MEPHIHAHY,
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B uenom marepuans ananuia coyTHHKoBEX xapt TTIO pasaumuuoli spemesHof
JHCKPETHOCTH NOIBONAIOT 0DLEKTHBHO OUEHHBATE (POHOBYIO TEMICPATYPHYIO CHTYALMID
H AHHAMHKY TEMOEPaTYPHRIX YoaoBHH npoMbiciossx palonos Cesepo-Bocrounofl
Arnanmixn (Bamowny 1 ap., 2005; Bamomnn u ap., 2007; Korenes u ap., 2004).

— . —

-
L=

water temperature, *C
2
a | =

[ =]
i

AHOMANMH TEMNEPATYPE BOORL, °C
.I.urlgnd anomalies in
L o

1 —
1998 1888 2000 2001 2002 2 2003 2 2004 2 2005 2006 0 2007 0 2008

Pne. 5. Conocramnenne anomanii Temneparypul no rogas Ha paspeie aKonsckmil Mepuanas» o
Mypuancko-Hososemensckolt 3ome bapenuesa mopa (303 4), noayveHHMX © HCNOTEIOBRHHEM
anuukix HC3 v «in situs,

== CpeiaueronoBhie AHOMATHH TEeMNEPATYPH BOIW Ha paspese «Honeckul  smepuamans,
paccunTaniMe 1A caod 0-200 m (no gasmsy SCYT] « [THHPOw)),

=& Amosmanmy TTIO, paccuranmLie 1o CHYTHHKOBLM KAPTAM N0 OOHOMPAIYCHRIM KBaapataM (13-
347 p.n.), wepes xotopeie npoxoawt Konsexknii Mepianan {ropisont 0 M), ocpeasenHse 3a NepHol
HIOHE-OKTROPE.

=8 Anomgrus TTIO, paccunrannsie ans bapenuesomopekofl (Mypuancko-Hoposemensckolf) som
PAHHETO DHTOPEHEIA TPEcKM (308a 4) Ba ropusonTe 0 M N0 CIYTHHKOBLIM IRHHLIM, OCPEAHEHIBIM 3
NEPHON HEHB-DKTRODS.

Fig. 5. Temperature anomalies (by years) at Kola Merdian and Murmansk-Novaya Zemlya zone of
the Barents Sea (zone 4) compared. (Satellite and in situ data).

== Averaged annual anomalies in water temperature 8t Kola Meridian calculated for 0-200 m
(PINRO data).

—#= SST anomalies based on satellite maps, by 1° squares (33-34°E) where Kola Meridian passes
{0 m laver), averaged for June-October.

=@~ 55T anomalies calculated for Barents Sea (Murmansk-Novaya Zemlya) zone of early
ontogenesis of cod (zone 4) a1 0 m layer (satellite data averaged for June-October).

JonoanureapHefl HHEGQOPMALMOHHMI pecype UpH NPOBEJSHHH  CRIDLERLIN
Hegneopanmi, npH paspaboTke CHHONTHYCCKHX NPOTHO30B,

Ionoxurensibie peIyiIbTaThl MCNOALIOBAHWS CcoyTHHKOBEX kapt TIIO =
MATCPHANIOR HX SHAIH3A MPH MPOBEACHHH HCCNEAOBAHWA BIHSHHA TEMIEPATYPHRIX
yenoeuil HA npombicnoBsle 00beKkTH M opMHpOBAHHE NPOMEICIOBOR ofcTaHOBKH
onyonHKopaHsl B uenomM paae pabor (wanpumep: Korenes u ap., 2004; Ularoxun, 1999;
Ilaroxun 1 gp., 2007).
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[pamoe BanAHRe TemnepaTypukix venosnii Hopsexckoro u bapennesa mopeit Ha
dopMuposanie ypokaiinocTn noxonenni cemepo-pocTOuHON apKTHYecKOl TpecKM
ormedeno B paborax: Boituos u ap., 2003; Bamwowms u gp., 2008; Borisov et al., 2009,
Coxpanenne nonomuTensHex amomamuii TIIO 8 bapenunesod Mope CYUIECTBEHHO
NOBRNHANH HA X0a Mofisesnoff nymansr B 2010 r. » TpaexTOopHH MHTpaiHH MOABK B
npoMBICIOBLIE ce30H 3Toro roja (3unanos u ap., 2010).

Henonwaosanme kapt TTIO (3-4 cyrounofi auckperHocTH) 8 HEQOPMAITHOHHBIX
TEXHONOTHAX NOLISPKEH [PHEATHA  peweHnil 0OpH  YOPasieHHE  [POMBICIOM
JEMOHCTPHPYETCA HA NPHMEPe PacueTa ONEPaTHBHOIO NPOrHO3a HAMMYYIIHX KBAJIDETOB
(MX KOOPIHHATE NPOMBICTA CEMLJH HA KOHKpETHRIA nepHol, KOTOpsif BRINOIHEH Ha
Gopry duarmanckoro cyaHa H nepeiaH Ha cyia orpaga (Texer coobumeHus, puc. 6) ¢
HCTIONB3IOBAHMEM ATTOPHTMA NPEICTARIEHHON B MPEALLUIYIIEM PajIene MOJeH:

K-178%9 (KM Oveaxuny B.@.), K-1965 (KMI Muponoey C.E., KMH Luexare M),
K-1966 KM (Mewepaxosy A.A.), K-2060 (KMIT Pewedewo HA.) K-1864 (KMl
Pagesy O.A., KMH Kumwosy A), K-2147 (KMO Dywuwy OF), K-1749 (KMO
Posmawny A H.), K-2156 (KM Toaybax B.C.), K-2135 (KM Huxonaeay E.T.).

Cm K-2073 « Kanmuman Edemcrutin

Hayunsiit cosem no ceapdu (donainumensio Kk pekomendayiam ¢ Gepeza).

Odnn uz sepormybny 01m npowmeicta ceasou pationos H33, zonm Wnuybepeena
(yrassiamomen  yewmps  I0-puwtshnix  xeadpamos) wa mepuod 21.09-25.09.2010 -
funcrennsill npocHo3),

Vyacren (30-MuaeHBIe KBAApPATH) NMpoMbIcas ceasaw anu pafionos HI3,
3oubl Hlnnubeprena.

PAHOH H33-1 H33-1 W nwnbepresn - 1 W nnubepren - 2
IOATA | lup an |noe3 | e an |(ne3 | e an (nrP3| WP A1 |TP3
21,09 |TI°45N | 16°09°E | 80.8 | 71°27N | I0°5T'E | 35,1 [73°27'N | 12°15°E | 41,1 | 73°21'N | 13°39°E |42,]

=

2209 729N | 1521°E | 79,1 TI39N | 11°S1'E | 34.2 [ 73°39'N | 12721'E | 37,6 [ 7T3°33'N | 13%45°E [41,0
23,00 |72°39N | 15%21°E | 77,0 | 7T2°03N | 11°39°E | 33,2 | 73%45'N | 13°21'E | 40,6 | T4%03°N | 1Z°33E 4'3.'9“
2409 [72°3¥N | 15°5TE | 81,5 |T2P03'N | 12°03'E | 34,8 [ 735N [ 13°21'E | 39,2 | T3909'N | 1309°E [40,1
2509 [72°39N | 15°39E | 813 |T2°09M | 11°51°E | 32,7 | T4°0%'N | 13°2TE | 39,7 |71 15N

13°15E | 0.0
Hpuvevanue:
1) Hynesvie 3HaueHus & ReNKAX wupom u OoN20m YKAILEdON NG Mo, Ymo
npoMbicel 8 dauHoM patione He ONCUDAEmCH WIN Mo, Mo dIR NpoZHO3a MO OanNOMY
PATORY HA YKAAKNBLI NEPUOD BPEMEHI HE XEAMAEM UCXOONBLX JaNHBIX.,

2) Bpema wavaia pabome cRpozHOIUPOSaNHBX KEadpamos dakmuNecku Moxcem
HIMEHAMBCR & H_pEﬂE,'Iﬂ: MAC-MUNYE  CVIEK, Yo ymaﬂuﬁ'aemc:n & Pﬂlﬂﬁ'ﬂ
RPOSHOCIIUYECKOT MODEAL,

3) @axmuveckuti pafion NPOMBCIA MONCEM HAXOOUMBCA 6 CMENCHEIX K
CRAPOSHOINPOSAHNOMY Pailony Keadpamax, Ymo maxk He VRIGOWeaemcR 6 pPauMxu
APOZHOCIIUNECKO Modeau.

4) Hpu ananuse u oyenre, nanecennsx ha xapme IO (puc. 6) npednonjazaemux
Paiionog  APOMBICAd,  PEKOMEMJVEMICH  VRIONHAML  SEANNUNY  SEPORMNOCHIN  1X
SOIHUKHOSEHIR N0 MABTUNNBIM IHAYENUAM YCI0enoT npouzeodumensrocmu (I1P3).,

Coxpawenug: P - wupoma smecma; [T — dorzoma smecma; TIP3 — yeaosnan
npouzeo0umeENbHOCHE  (MONNB/CYMKY)  —  RAIHEMCA  XAPAKMEPUCTUKON  VPOSHR
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ONCUHOGEMOT  NPONIBOUMETHOCIIN  NPOMBICAG, MAK U HADENCHOCTIN RPOSHO3G  (wem
tansuie ITP3, mem gvitve sepormuochts npocKosa).
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Pue. 6. Ananm TepmogHHaMidecKHx yenosii paloHos NpoMeicid CeNbIM M NPOrHO3 NONMKEHHR
NEPCOCKTHRHEIX YYACTKOB npoMuicna Ha nepmon 21.009-24.09.2010 r. (H33, soua lnunbGeprena) na
ochosapnn  awsasusn TIO, onpeseneswoil no pazmnue nosepxHoCTHON TEMNepaTyphl Mewny
kaprasmu TI1O 33 nepwoam 17-20.09.20010 r. w 14-16.09.2010 .

[Mporuos palionon npeanonaraesMod MAMPALHR CeTbIH:
3 21 09 | =y 3109 ™ 2109 - 24 0%

L=

iy
*=*" BOIMOKHBIC  MCPCOCKTHBHEIC  YHBCTEH  NPOMBICAA,  ONPCICIRCMBIE  KOMITLKITEPHEIME
NPOLEAYPAMHE N0 IBPHCTHUCCKHM NPABHIAM,

——
OTHOCHTENRHD  VeTodivueeiil  (camuit cTafmneneidl no OOBRENMHEHHEIM MPOrHOCTHYMECKHM

pacueTaM) NPpOMMCIOBELIA pafioH.

Fig. 6. Analysis of thermodynamic conditions in herring fishery grounds and projected position of
promising fishing grounds for 21.09-24.09.2010 (Norwegian EEZ, Spitzbergen zone) based on SST
dynamics found from the difference in surface temperature between S5T maps for 17-20.09.2010 and
14-16.00 2010,

Predicted regions of migration of herring

g #oe | =y 2209 pees 2300 [ R

=

et potential fishing grounds (based on computer heuristic procedures),

—
relatively stable (the most stable by integrated prognostications).

MPOrHOHPYEMBIC YHACTRH NPOMBICHE, ONPEACAEHHEIE N0 IKCNEPTHO-RHATHTHYECKOMY METOY,

projected fishing grounds (based on expert analysis),
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JlononHATensHER NOACHEHHA K PHCYHKY 6 YYaCTKH SKBATOPHH MODS MelTWX
KPACHBIX OTTEHKOE — PalH0Hkl NOTENIEHHA MOBEPXHOCTHRIX BOJHEIX MAcC (AJBEKIHA
Tenna), YYMACTKH AKBATOPHH MOPS CHHHX OTTEHKOB ~ pPafioNkl  NOXONOZaHHs
NOBEPXHOCTHRIX. BOAHLIX MACC {_Eﬂﬂﬂmﬂﬂ xﬂ'ﬂﬂﬂﬂ], QUPENETEHHME HA OCHOBAHANA
aanamukn TTIO, sBwuBcnennoll NO pasnMie NOBEPXHOCTHOH TEMNEPATYPR MERIY
kapramu TT1O 3a nepuoaw 17-20.09.2010 1, n 14-16.09.2010 1.

lMpumep nenoasloeanus coyTHAKoBRX kapt TIIO ans npornosa Goasmob
3abnaroBpeMeHHOCTH CTPATErHYeCcKHX MAPaMeTpos NpoMEIcHa (B NPHBOIRMOM clyuae
HPOrHO3 CPOKA OKOHYAHHR npoMelcia ckymOpun 8 @apepckoli sxonoMuueckod 3one)
NPHBOIHTCA HA pHCyHKe 7 (OChH OPIHHAT — HOMEP KANeHAAPHEIX CYTOK C HAYANA Noja; ochk
ablHe — MHTErpaiLHAS TEMNEPaTYPa 338 MapT BCEro TFOMOJONHYHOMO pRE3a ner ans
2010 r.), T wacrommmf npornos (21.08.2010 r) aam ¢ TpexmecauHoR
330 1aroBPEMEHHOCTHIO JI0 CPOKA OKOHYAHHA NPOMBICIA CKyMOpHE, KOTOpRIE HAavanca »
more 2010 r. 8 @apepexofl sxonoMuyeckod 3o8e B no dakty sakosunics 19 asryera,
Taxkum obpazom «ommGKay IPOTHO3a coCTaBHIA 2-0€ CYTOK,
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[ntegrated water temperatures

Puec. 7. llporsoa cpoka okoHYAHHA NpoMbicia ckyMmGpun B Dapepckoil IKOHOMUSCCKON 30HC HA
DCHOBE HHTENPATLHOH TEMNEPATYPH BOIW 38 MAPT (HA OCHORE CPABHCHHN ¢ PAIOM TOMOIOIWMHEN
ropos) wa 20010 r.

& — AATA NPOTHOE OKOHYARHE Npossicna (21.08.2010 r.),

® - CPEHECTATHCTHYECKAR JATA OKOHYAHKA NPOMBICTA (CPABHEHHE © TOMOIOTHYHEIMH TOSEMI),

® — JATA PEANEHOM OKOHYAHMR nposmeicha (19.08.2010 r.).

Fig. 7. Forecasted date of termination of mackerel fishing in Faroese EEZ based on integrated water
temperature in March (compared to homologous years) for 2010,

# — predicted date of termination of fishing (21.08.2010),

® — mean statistical date of termination of fishing (compared to homologous years),

o — date of actual termination of fishing (19.08.2010).

B uenom, Bce nNpeACcTARNEHHHIE MATEPHATH W PACYETH  TEMOEPATYPHEIX
XAPAKTEPHCTHE, BHINOTHEHHBIE HA OCHOBE ananuia cnymiekossix kapr TIIO, ans
axpatopuil Hopeexcroro u bapenuesa mopeit npeasasnadersl, HCX0IA W3 noTpebaocTel
peibHOA oTpachK, N4 OLEHKH BENANA OKEAHONOrHYecKHX (aKTopos (B JaHHOM clydae:
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tonosolt TemmepaTypu, cpemHEx 3HadeHufi TIIO u asomammfi TIIO) wa ycnosus
HEpECTa, BEDKHBAHAA, PAIBMTHA W myTel Murpaiuil npoMeIcI0BRX BHIOR prIb.

Tak, nanpumep, adomamun TII0, B 3nauuTensHod Mepe, XaApPaKTEPHEIYIOT
YCHISHHE HIH OcnabneHHe aNBeXIHH TEMMLIX ATHAHTHYECKHMX BOA, KOTOphle oOpazyioT
MHOWECTEO KPYTOBOPOTOR BIONE CTPYH OCHOBHRIX Temmwx Tewewmil, 4To coagser
OnaronpHATHHE YCHOBHA [NA PAIBHTHA MHYHHOK M MOJOLH NPOMBICAOBEIX pPIb M
obecnieuHBaIOT A4 HEX HeoOX0IHMYIO KopMoByio Hazy.

[Moxasansl MyTH NPAKTHYECKONO HCMNONBIOBAHMA PAMTHYHWX Brios xapr TIIO B

HHPOPMALHMOHHLIX TEXHOTOTHAX NpH palpafoTRe palIHYHLY BHIOB NPOMBICIOBRIX
MpOrHO308 B pexoMenaanuii puGonosroMy GnoTy.

Kpome Toro, Heolxogumo eme pai NOIYEPKHYTh, 9T0 B HACTOALNEE BpeMi
HEMPEPRIBHRIME HEGOPMAINHOHHEIMA HCTOUHHEKAMA JAHHLIX O TEMNEPATYPHBIX YCAOBHAX
B MPOMBICTIOBLIX AKBATOPHAX HBNRIOTCH TOALKO METEPHATE CITYTHHKOBBIX CHEMOK.
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MAPS OF SST SATELLITE MONITORING IN THE NORWEGIAN AND
BARENTS SEAS AS A SUPPLEMENTARY RESOURCE OF INFORMATION
FOR FORECASTING SITUATIONS IN FISHERIES
© 2010 y. G.P. Vanyushin', B.N. Kotenev', B.M. Shatokhin®, A.A. Troshkov',
M.Yu. Kruzhalov', A.IL. Dobrovolskiy’, T.V. Bulatova’

1 - All-Russia Research Institute of Fisheries and Oceanography, Moscow
2 - NPK «Morskaya informatikas
Assessment of the condition and temperature dynamics in the fishing regions
of the Norwegian and Barents Seas in being facilitated by the maps of various
time scale (3-4 days, week, month, season, year) based on SST satellite
monitoring data. Digital and analogue SST map database established at
VNIRO since 1987 is used as an additional information resource for the
analysis and forecast of the fishery situation, for detecting years with the same
pattern of temperatures as in the cumrent period. Operational SST maps
averaging 3-4 day and weekly data are being used for prognostication models
supporting seasonal mackerel, herring, blue whiting, capelin and redfish

fisheries.
Key words: the Norwegian and Barents Seas, satellite data, water temperature,
SST map bank, monitoring of environmental variations, simulation of fishery
situation.
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