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OBIIAS XAPAKTEPUCTHKA PABOTDI

AKTYa/IbHOCTb HCCI€10BaHuA. Baxneluum yCIOBHEM PpalHOHAILHOTO
HCIIONb30BAHMA MOPCKAX OHOpPECYpCOB ABJSECTCS OLEHKA COCTOSHHMS MOPCKHMX
skocucteM [Kponomoe u Kpusenko, 1999]. Ouenka OHOTIPOAY KLIMOHHOTO
[OTeHIMANa JATbHEBOCTOYHBIX MOPEH, B KOTOPbIX BEJCTCS MHTEHCHBHBIA PHIOHBIH
IIPOMBICEJI, BRXKHA, MPEXKIE BCETO, /I PELICHMA NPAKTHYECKMX IPOMBICTOBBIX H
MPOTrHOCTHYECKHX 3adady. OJHMM U3 OCHOBHBIX IapameTpoB 6HONPO Iy KTHBHOCTH
OKEaHUYCCKHX BOJ SBJAETCS (WMTOIUIAHKTOH — MEPBMYHOE 3BEHO TPOQHUCCKHX
Liemei BOHBIX 3KocHcTeM [Bunbepz, 1960; Bomopociu, 1989], KOTOPBIH € IIOMOIIBLIO
doTocuHTE3a CO31aET OPraHMYECKOE BELIECTBO, ABJLOLICECH IHEPreTHYECKOH
OCHOBOM IS MOCIEAYIOUMAX STANOB MpPOAYKIHMOHHOTO mpouecca [Arumos, 1989,
2000]. J)Ku3HeHHbIH LUK (PUTOIUIAHKTOHA HANPAMYIO CBA3AH C TMPOJIOrMHECKUMH
NpOLIECCAMH B OKCAHAX, MHKPOBOJOPOCIH ABIAIOTCA OJHUM M3 uaeHTU(PUKATOPOB
JMHAMUKH BOA. (OTOCHHTCTHHECKUE IIMTMEHTHI OTHOCATCS K Hambonee 4acto
WCIIONb3yEeMBIM TIOKA3aTe/IIM IPH HM3y4eHHH (PUTOIUTAHKTOHA BOJHBIX JKOCHCTEM.
VCTaHOBKA CIIEKTPOPAAHOMETPOB Ha MCKYCCTBEHHBIX CITHHKAX 3eM/IM MO3BOJIMIA
1OJy4aTh ONEPATHBHbIC H PETYIAPHBIE JAHHBIC O PACTIPE]EICHAN KOHUCHTPALMH
XJOpoQUIIIa-a Ha OBEPXHOCTH.

Pa6oThl 10 W3YYEHHIO KOHIEHTPALMH XJIOpoWlla-a UCTAHIHOHHBIMA
METO/JaMH B IIEPBYIO OYepelb KAcaluCh BepU(HKALMK U KOPPEKIMH CITy THUKOBBIX
OLIGHOK B HEKOTOPBIX paiioHax Oxotckoro Mops [@egunos, 2003; Llmpatixepm,
2008]. Ha ocHoBe 9THX HCCIEIOBaHUMH ObUIA pa3paboTaHbl METOAMKH pacyeTa
PETHOHATBHBIX AITOPHTMOB BOCCTAHOBJICHHA KOHUIEHTPALMH xjopoduia-a 1o
CIlyTHUKOBBIM JaHHbIM [3ewkun, 2003; Byxun u 0p., 2003; Llmpaiixepm, 2008].
OJ(HAKO HeJOCTaTKaMM THX paGoT ObUIH Masblii 00BEM M KPATKOCPOUHBIE IIEPHO/BL
CpABHMBAEMBIX JAaHHBIX. BO BCEX CIyyasX B KAYecTBe CIIyTHHKOBOH uHopMaLUK
GBIIH KCTIOJIB30BaHbI M3MepeHus co ckanepa SeaWiFsS.

B 5T0 ke BpeMs MOABIWIKMCH CTAThH AMOHCKMX YUCHBIX, B KOTOPBIX Ha OCHOBE

CIyTHMKOBBIX ~H3MEpeHMi ObUI NPOBENEH AHAIM3  CC30HHOH  TMHAMMKH



4

KOHIeHTpauK xjopoduura-a B OXOTCKOM MOpe o JaHHBIM CKaHepa CZCS,

ocpennenssix 3a 1978-1986 rr. [Saitoh et al., 1996]. Tawxe 6BUIM MPEATPHHATHL
MOMBITKA M3y4CHHsS MEKIOA0BOM M3MEHYMBOCTH MO AaHHBIM CIEKTPOPaJMOMETPOB
SeaWiFS u OCTS 3a 1996-1999 rr. [Fukuda et al., 2000] u 1998-2001 rr.
[Matsumoto et al., 2004]. DT HCCIENOBAHHA OXBATHIH Henpononmmenwblﬁ
BPEMEHHOH NPOMEXYTOK M NPAKTHYECKH HE 3aTPOHYIIHA [OCIIEIHHE JICCATHIICTHS,
KOrJa HaJd AaKBAaTOPHEH J@IbHEBOCTOYHBIX Mopeif TpoM3OLIIA  TIEpECTpOrKa
KIMMATHYECKHX TIPOLECCOB, MOBIEXas 3a cOO0H W3MEHEHHE OKEaHOJIOTHYECKUX
ycnosuit [ 1e6oéa, 2014].

B nacrosimee Bpems Ha mmebpe OXOTCKOro MOps BEJETCA aKTHBHOE OCBOEHHE
He)TerasoBbIX MECTOPOXK/ICHMA, UTO JeTaeT akTyallbHAIM MOCTOSHHBI MOHMTOPUHT'
KPAaTKOCPOYHBIX M  J0JrOBPEMEHHBIX H3MEHEHHH MOpPCKOH DKOCHCTEMBI TOA
BO3/IEHCTBHEM €CTECTBEHHBIX M aHTPOMOICHHBIX (axtopoB. DPPeKTHBHBIM U
[PAKTHHECKH  CIMHCTBEHHHIM  CPEICTBOM  Takoro MOHMTODHHIa  ABJIACTCA
CIIyTHUKOBast MH(OpMALIHS.

[enb AWMCCEpTALMOHHON paboTBl — HCCIE/0BAHMC MpPOCTPaHCTBEHHO-
BPEMEHHOH H3MEHYMBOCTH  KOHUCHTpAIMH xnopoQuiia-g  Ha  MOBEPXHOCTH
OXOTCKOr0 MOPS 1 IIPHJIEraIONINX aKBATOPHii 110 CIIy THUKOBLIM JIaHHBIM.

JIns MOCTHXEHHs STOH LeNH OBLITH TOCTABJIEHBI CJIEYOLIME 321211

1. Cosnauue (a3l CIyTHAKOBBIX JAHHBIX O KOHICHTPALMN xnopoduiia-a Ha

noBepxHocTH OXOTCKOTO MOPSA M NIPHJICTArOlIAX aKBAaTOPHHi, NOJIyICHHBIX
co ckanepos SeaWiFS u MODIS.

2. CpaBHeHHE CITyTHHKOBBIX JIQHHBIX, MOJTy4eHHBIX CO CKaHepa MODIS, un

CYJI0BbIX H3MEPEHHH KOHICHTPALUH xnopoduiuia-a B TOBEPXHOCTHOM

cI10€e U3y4aeMoi aKBaTOPUHU.

(95)

Onpezxeneﬂﬂe XapakTepa CE30HHBIX M MEXIOJOBBIX 0c00EeHHOCTEH
pacrnpenencHusl KOHLICHTpaLMH xnopodmnna-a C KCIIOJIb30BAHUEM meroaa

€CTECTBEHHBIX OPTOTOHANIBHBIX (hy HKIIHH (EOD).

4. BpiapneHre (AKTOpOB, BIMAIOUMX HA CE30HHYIO H MEXIOJ0BYIO

W3MEHUYMBOCTh KOHIEHTpaluH xsopoduina-a B OXOTCKOM MOpeE.

HayuHyio HOBH3HY HCCIEJOBAHHS COCTABJIAIOT OCHOBHbIE IOJIOKEHMS,
BLIHOCHMBbIE HA 3ALIUTY:

1. Ha npencraButensHom Matepuae 3a nepuos ¢ 2004 mo 2012 r. nokasaHo,
9TO CIIyTHHKOBbIE AaHHbIe ckaHepa useta MODIS xopowo cornacyrotes ¢
JAHHBIMH CyJOBBIX CHEMOK Ha Gonblued dacT akBaTopuu OX0TCKOTO
mops u Tarapckoro nponusa SImonckoro mops. [l ckanepa SeaWiFS
OMpeeNeHbl TPAHULBI PAHOHOB, U8 KOTOPBIX HEOOXOJMMA KOPPEKIHS
CIIy THAKOBBIX JAHHBIX.

2. Ha ocHoBe aHanm3a GOJBIIOr0 OOBEMa CITyTHHKOBBIX H3MEPEHHH ©
noMorbio Metoga EO® 1aHo omucaHMe 3aKOHOMEPHOCTEH CE30HHOH H
MEKTOZOBON  JIHHAMHKH KOHLEHTPAIMK  XJIOPO(QMIUIa-a,  BBIACICHEI
ce30HHBIe (pa3bl pa3BUTHS M PaiOHbl IOBBILICHHOrO IPOJYIMPOBAHMUSL
(PMTOIIIAaHKTOHA B IOBEPXHOCTHOM €J10€ OXOTCKOr0 MOpS M TIPUIIETAIOLIMX
AKBATOPHIA.

3. VcraHoBeHo, uto B Hagate 2010-x rogos B 3amajHoil yactd OXoTcKOro
Mops u TarapckoM NpONMBE TPOHM3OLUI0 M3MCHCHHE —[MHAMHMKH
KOHIIGHTpAlMK XJOpoQuia-g B JIETHHH TNEPHOJ MO CPAaBHEHUIO C
NpeJBLIYIIAM JeCATHICTHEM, KOTOPOE, BEPOATHO, CTalo CIIEACTBHEM
Ha6JIFO/IABIIEroCcs KIMMaTHYECKOro cABUra (YCUIEHHU F0XKHOTO MepeHoca B
arMoc(epe U yBENHIEHHs TeMIIEPATy Pbl IOBEPXHOCTH BOJBI).

JloCTOBEPHOCTH HAY4YHBIX Pe3yJIbTATOB ONPEICIACTCA 3HAYHUTENLHBIM

00BEMOM M BBHICOKAM KaueCTBOM CITyTHHKOBBIX M CyHOBBIX JaHHBIX. [l M3y4eHHs
NPOCTPAHCTBEHHO-BPEMEHHBIX ~ BapUalii  KOHLCHTPAlUH xjgopo¢uina-a Ha
nopepxHOcTH OXOTCKOTO MOps ObLI NPUMEHEH LIMPOKO pacnpoCTpaHEHHbIH B
METEOPOJIOTMA ¥ OKECAHOJOTMH METOJl €CTECTBCHHBIX OPTOrOHAJIbHBIX yHKIMi
(EO®). Pe3ynbTarsl, NONY4YEHHBIE B XOJE€ MCCIENOBAHUA, XOPOLIO COINACyIOTCA €
pesyJIbTaTaMu IpYTUX aBTopoB [Mopoacosa u Mempesenu, 1997; Mamesees, 2008].
HayuHoe W NMpaKkTHYECKOe 3HAUeHHe HcciieqoBanus. [lonyueHHble AaHHBIC
0 BApHAIHUAX KOHIEHTPALMH XJIOPO(HIITa-a MOTYT ObITh HCIOJIB30BAHBI P aHAJIH3E

NpOJYKIMOHHBIX XapaKTEPHUCTHK Oxo0TcKOro MOop1, HW3MEHEHHUH TUAPOJIOTHYECKUX
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YCJIOBUM AaKBaTOpMM H IMPOCTPAHCTBEHHOTO pacnpe/ieneHus ruApoGUOHTOB B
Tpoduueckoil uemnu. PesynsTarel paboThL U MOTYYEHHBIC B Heii BBIBOJIbI MOTYT ObITH
IPUMEHEHB! [IPH Pa3paboTke MPOrHO30B 3amaca MPOMBICTOBBIX 00BEKTOB M OLEHKE
AHTPOTIOTEHHOTO BO3ACHCTBHA NPU OGBIME MONE3HBIX HMCKONACMBIX HA wesnbde
TATbHEBOCTOYHBIX MOPEH.

Anpo6aunsi. OCHOBHbIE TOJIOKCHHMA AMCCEPTALMH OBUTH MpE/ICTABIEHBl HA
xoudepenumy «MareMaTi4ecKoe MOJETUPOBAHHC 1 HH(OPMALMOHHBIE TEXHOJIOTHH
B HCCIEOBaHUAX OuopecypcoB MHpOBOTO OKeaHa» (Bnagusoctok, 2004), XIII
MexayHapofHO! KOH(epeHIUH 0 TIpOMBICTOBOH  OKeaHonoruu  (CBETIIOTOPCK,
2005), Yrenusx mamatu Biaapmupa SxoBnesuua Jlepanunora (Bnammsocrok, 2005),
MeskTyHApOZHOM —CHMIIO3HyME “Climate Variability and Sub-Arctic Marine
Ecosystems”  (Bukropus, Kanana, 2005), MexnyHaponHOH  KoH(epeHuuH
opranuzauun PORSEC (Ilycan, 2006), orpacnesoii koudepenimy «Maremariyeckoe
MoJie/MpoBaHKe M MH(OPMAIMOHHBIC TEXHONIOTHH B HCCIE/IOBAHMAX OuOpecypcoB
Mupogoro okeana» (BraxuBoCTOK, 2007), Beepoccuiickoit HaydHOH KOH(epEeHLMH
«TeoIMHAMAYECKHE TPOLECCHl M TPUPOJHBIC karactpodsl B JlaTbHEBOCTOUHOM
permone»  (FOxmHO-CaxanmHCK, 2011), MexmyHapogHoif  KOH(epeHIH
«JIMCTaHIMOHHOE 30HIMPOBAHHE OKpYXaroleil Cpe/bl: HAy4HBIC W TPUKIAJHBIC
ucenenosanus B Asuarcko-THXOOKEaHCKOM PErHOHE) (Bmagusoctok, 2013), Ha
Beepoccuiickoil  HayuHOH  KOH(epeHIMH «leonMHAMMYECKHE TIPOLECCHl M
npupozHsle KaracTpodl. OnbIT Hedreropekay (FOxHo-CaxanuHck, 2015).

JIwunbii BKIAA ABTOpa. ABTOD HEINOCPE/ICTBEHHO y4YacTBOBAT BO BCEX
Tanax IUCCePTAUMOHHOM paboTsl: 06paboTKe M aHATH3e CITyTHUKOBBIX M CY/OBBIX
JAHHBIX C TOMOIIBIO CTATHCTHYECKHX M MATEMaTHYCCKHX METOLOB, pa3paboTke
HeOGXOAMMOTO IIPOrPAMMHOTO 00eCTieyeHns Ha A3blKe NPOrpaMMUpPOBAHHA IDL,
06CYXICHHM M MHTCDUPETALMH TOTyYEHHBIX PE3yJIbTATOB. ABTOp TIpHHHMAI
yuacTue B [IOATOTOBKE Pe3yIbTaToB HCCIEIOBAHMH K OITy OJIMKOBAHHMIO B XKypHaIaX 1
JIMMHO MPEICTABIAI KX HA POCCHICKHMX M MEXK/LY HAPOLHBIX KOH(EPECHLMSIX.

TlySanKanuH COMCKATEIHA 10 TeMe AHCCepPTAIHH. Marepualnbl AHCCEPTALMH

IOJIHOCTHIO H3JI0KEHBI B pa60Tax, ony6nmcoaauumx COMCKATEJICM. ITo Tteme
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JMCCEpTaliy oMy 61MKOBaHO 15 paboT, BK/OYas YETbIpe CTAThH B PELICH3HPYEMBbIX
XypHanax u3 cnucka BAK, aBe paGotel — B cOOpHHKAx CTaTeil M JEBATH TE3MCOB
JIOKJIafIOB.

Crpykrypa u o0beM Amccepranuu. Jlucceprauus COCTOMT W3 BBE/CHHS,
HeTRIpeX ~ IVaB, 3aKMIOYCHAS M CNMCKa  LMTHPYeMOH  JIHTEpaTypel M3
145 naumenosaunuii. B paGote conepxkarcs 50 wunoctpamuii u 10 Tabauu. O6wmi
06beM aucceprauuu — 125 cTpauuil.

BaarogapHocti. ABTOp BIpaKAeT yOOKYH0 MPHU3HATENLHOCTb CBOEMY
Hay4yHoMmy pykosoautemo A. ¢.-m. n. I'. B. Illepuenko. ABTop OmaroJapur K. T. H.
, B.II. JlyaxoBa, k.r.H. A.JI. ®urypkuna, JI. H. YynbuekoBa u
apyrux corpyanukos TUHPO-Ilentpa u CaxHUPO, npuHABIIMX yyacTue B cbope u
OATOTOBKE 9KCIICAMIMOHHOTO MaTepuana Uil JaHHOH paboThl. ABTOp Takxe
cepaeuno Gmaromapur k. r. H. I'. B. Xen, k. T. 1. C. [O. ['neGosy u M. E. Ky3nenosa

3a BHUMATEJILHOE OTHONIEHHE H TI0JIE3HBIE COBETHI IIPH MOATOTOBKE TAHHOH PabOTEL.
OCHOBHOE CO/IEP’)KAHUE PABOTBI

Bo Breaenun 1ana o6mas XapakTepUCTHKA paGoThI, B TOM 4ucie 000CHOBaHa
aKTyaJbHOCTb TEMbI, ONPE/E/ICHbl OCHOBHAA LEIb HCCIIC0BAHMA M MOCTABIIEHHbIE
3a1a4d, yKa3aHbl OCHOBHbIC I0JOXKCHHS, BbIHOCHMBIC Ha 3alUTY, AOCTOBEPHOCTDH
TOJIYHEHHBIX PE3yITHTATOR, HAYYHAT M NPAKTHUECKAA 3HAYMMOCTH PabOTHI, JIMUHbIH
BKJIJl aBTOpPA ¥ anpo0Oalus MoJTyIE€HHBIX PE3yIbTATOB.

B I'naBe 1 u3j10keHa M3y9eHHOCTD BONPOCA, OIMCAHBI MaTepUaIbl U METOIbI
uccnenosanud. Pasgeast 1.1-1.3 umeror 0630pHsIi xapakTep. B pasgene 1.1 nana
XapaKTepUCTHKA (YUTOILIAHKTOHA KAaK MCTOYHHMKA Xinopoduura-a. B pasmere 1.2
W3JI0XKCH KpaTKUil MCTOpHYecKuil 0630p uecneoBanui puTomIaHKTOHa B OXOTCKOM
mope u Tarapckom mponuse SImonckoro mops ¢ 30-x rogos XX croneTds H 1o
Hacrosuee BpeMs. [104epPKHYTO, YTO B HACTOAIIEE BPeMs (DyHAaMEHTANbHBIC H
NpPUKTAJHBIE HCCIEN0BaHM (DUTOIUIAHKTOHA B OONblleH creneHu npHoOpeTaroT

nporHocTuueckuit  xapakrep [Cenuna, 1998]. B pasmene 1.3 npuBeieHsl



0COOEHHOCTH CE30HHOM W3MEHYMBOCTH, TOPHU30HTANBHOrO M  BEPTHUKAILHOTO
pacrpezenenus GUTOILIAHKTOHA ¥ XJopodmiria-a B OXOTCKOM MOpe H Tarapckom
nposuge. 110 JTaHHBIM KOMIUIEKCHBIX SKCMEANULHMH, IIPOBEACHHBIX yICHRIMH BHUPO,
TUHPO u VIO PAH B 1990-1994 rr., OX0TCKOE MOpE XapakTepH3yeTcs BbICOKOH
GHONPO/IYKTHBHOCTHI0. JTO 00YCIOBICHO MPHUCYTCTBUEM B BOAC GOINBIIIOTO YHKCIIA
GUOTEHHBIX 3EMEHTOB, Yeil TIOCTOAHHBIH MPUTOK 0GeCIeYMBACTCA 33 CUET CIOKHOH
JMHAMAYECKOM CTPYKTYphl BOJ, BKmovaomed B cebs cucremy BJ0JIbOEPETOBBIX
TeyeHMi, 3HAYMTENLHLIA OOEEM pEYHOrO CTOKAa M 3aTOK THXOOKEAHCKHX BOJ
[Mopoacoea, 1997]. [lms SlmoHckoro MOpA XapakTepHO HEPaBHOMEPHOC
pacmpenenense (UTOMIAHKTOHA, YTO CBfA3aHO C HANMYMEM JBYX (uzuxo-
reorpadudeckux obacrei: GopeanpHOH 1 cy6Tpommueckoii [3eprosa, 1980].

B paspene 1.4 ommcanbl Marepuaibl M METOJbI MCCIICA0BAHMA. B panHOM
paGoTe PACCMATPHBAIACH EXKECYTOYHbIE CIyTHHKOBBIC NAHHBIE O KOHICHTPALMH
xnopoduina-a B paifoHe, OTPAHMYEHHOM KOOpPIMHATAMH 135-163° c.m. u 42—
60° B. 1. ¢ paspemenuem 1000x1022 Touxu:

1. cnexrpopanuomerpa SeaWIFS HCKyCCTBEHHOTO CITyTHHMKA 3emmn (UC3)
OrbView-2 3a mepuox ¢ 2001 mo 2004 r., momydYeHHbIE crannueit TeraScan,
ycranosienHoi 8 CaxHAPO;

2. cmexrpopanuomerpa MODIS UC3 Aqua 3a mepuox ¢ 2002 mo 2013 r.,
npenocrasnennsie Ocean Color Processing Group (http://oceancolor.gsfc.nasa.gov).

JUIs OLIEHKH TOYHOCTH CITyTHHKOBBIX JQHHBIX ObLIM HCTIONL30BAHbI Cy/IOBBIC
JaHHBIC O KOHILEHTPALMH XJIOpO(HiIa-a, MOMyYEHHBIE B IKCICAUIMAX TUHPO-
Ientpa Ha HUAC «IIpodeccop Karanosckuity ¢ 2004 o 2010 r. u CaxHHUPO Ha
HUC «[Imurpuii [eckos» u «IIpodeccop IIpoGaror» B 2001-2002 rr. u 2010-
2012 rr.

[lpu ananuse (AKTOPOB, BIMAIOMMX HA PACTPE]E/CHHC KOHICHTPALMH
X0poQMIIa-g, UCTOIb30BAIACH JAHHbIE MO TEMIIEPAType MOBEPXHOCTH BOLI u
KOHIIEHTPAIMA JIbJa, [OJyYCHHBIE CTaHLMEH TeraScan CaxHHUPO co cmyTHHKOB
cepun NOAA c 2003 mo 2013 r. Heobxomumble OMOXMMHYECKHME MMOKA3aTCIIH

MOpPCKOH Cpesbl ObLIM paccuMTaHbl Ha OCHOBE JaHHBIX «Oxeanorpaguyeckoro
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arnaca 1enb(oBoi 30ub1 octpoBa Caxamum» [[Tuwanenux u booxoe, 2000]. dnsa
KOJMMYECTBEHHOTO  OIMCAHMA  MPOCTPAHCTBEHHO-BPEMEHHOM  HM3MEHYMBOCTH
KOHIIEHTpalMH X10poQuiia-a 6sL1 uerons3osad MeTox EO® [Bazpos, 1959].

B TI'maBe 2 janbl (u3uko-reorpaduueckas XapakTepHCTHKa paioHa
HcclieIoBaHUM, 06IIas XapaKTepucTHKa KiMMara, Ha (JOpMHpOBAHHE KOTOPOro B
G0JIBLION CTENEHH BIUSAIOT reorpaduyeckoe pacrnoiokeHue akBaTOPUH U My CCOHHAsA
udpkyisauus  armocdepst.  Kpome  Toro, onMcaHel  THADOJIOTHYECKHE U
THIPOXMMHYECKHME YCIIOBHMS paliOHa, B TOM YHC/IE cXeMa TeyeHui B OXOTCKOM MOpe
u TarapckoM IpoJiBe U JMHAMHKa BOJOOOMEHA Yepe3 AMYPCKHUH JTMMaH.

I'naBa 3 1noOCBAINEHA CPAaBHECHUIO CIYTHHKOBBIX JaHHBIX, IIOJYy4YEHHBIX
ckanepom MODIS VIC3 Aqua, u Cy[0BBIX JaHHBIX 0 KOHLEHTpALUH Xopoduiia-a.
JIns OLEHKH TOYHOCTH CIIYTHHKOBBIX [aHHBIX HeoOX0AMMa BepU(UKALMI U HX
KOPPEKIMsS Ha OCHOBE CyHOBBIX H3MepeHuil. Ilpu aHanm3e JaHHBIX CO CKaHepa
SeaWiFS psaj uccneioBaHmii MpUBeN K BBIBOY, YTO CTaHAAPTHBIN alfOPUTM pacyeTa
KOHIEHTPAMH XJOPOQHUIIa-a [aeT CYLIECTBEHHO 3aBBINICHHBIE 3HAYEHHA €TO0
conepsxanus st OXOTCKOro MOpS, a 3TO, B CBOIO 0YEPEb, IEIAET HEBO3MOXKHBIM
HCIIOJIB30BAHME ANTOPUTMA UIA JAHHOTO peruoHa [Bykum u op., 2003; Peghunos,
2003; LUImpaiixepm, 2008].

B mHacrosmel paoTe B KauyecTBE MAaTE€pHAIOB CITyTHHUKOBBIX H3MEPEHHH
MCTIONTB30BaHbl JaHHble ckanepa MODIS. B xoxe uccnenoBanus BBIACHUIOCH, 4TO
COIOCTABUTh JI0CTATOYHOE KOJIMYECTBO Map 3HAYEHHUH MO CIIyTHUKOBBIM U CyJOBBIM
JaHHBIM HE MPEeJCTABIIIOCh BO3MOXHBIM. [103TOMY A/ OLEHKH CONOCTABUMOCTH
CIYTHUKOBBIX M CYJIOBBIX U3MEPEHUH OBLIO PEIIEHO NPUMEHUTH METOJ, OCHOBAHHBIN
Ha CpaBHEHWM XapaKTePUCTHUK, OCPEJHCHHBIX IO ONpPEJEICHHOH MIOWaAH, a B
KAyecTBE OMNpE/CNICHUsS JOCTOBEPHOCTH pa3iMYUH  HCIOJIB30BaTh  KPHTEPHH
Cretopenra [Jlakun, 1973]. Cerka cynoBeIX CraHuMH ObUia JOCTAaTOYHO
pelpe3eHTaTUBHA, TaK KaK OXBAaThIBAJa PaiOHbI, B YaCTHOCTH noGepexkne KamuaTku
U ceBepHylo d4acTb OXOTCKOro MOps, B TNEpPHOABI MAKCHMAJIBHOIO CE30HHOTO

POy UPOBaHHUS (PUTOILIAHKTOHA.
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Ha pucyske 1 NokasaHbl H3MEHEHWS KOHIEHTPALMK XNIOPOQUILIa-a B PasHbIe

roJbl BO BpeMs BECECHHEH ChEMKH.
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Pucynox 1. I3MeHYHBOCTb Cpe/iHEH KOHLEHTpaLUA xJjopodunna-a (Mr/v’)

110 CITy THHKOBBIM H Cy/IOBbIM IaHHBIM BO BPEMs BECCHHEH CHEMKH B CIICAYIOLIMX
paitonax Oxorckoro Mops: FOK — FOxubre Kypust; 3K — 3araHo-KaM4aTCKHH
wens; 311 — 3anuB lennxosa; C — ceBepHas yacTs OxoTcKoro mops; C3 — ceBepo-
3amanmas yacts Oxotckoro mops; CB — ceBepo-BOCTOUHBIHA mrensd Caxanuna

3a mepuox ¢ 2004 mo 2012 r. CpaBHMTENBHBIA DA 3HAYEHUH CpeIHEH
KOHLEHTPALMH XIOPOQM/LIA-g O CIyTHAKOBLIM M Cy/IOBBIM JAHHBIM BIIIOTHI B

ceba 67 mabmonennil. KosdduuueHT KoppersumM Mexly — CITy THHKOBBLIMH

——— 2y
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(MODIS/Aqua) u cynoBeiMu u3MepeHusiMu coctapiin 0,88, uro ykasano Ha
JOCTAaTOYHO OJIM3KYIO OLEHKY KOHLEHTpAlMd XJ0poQuiia-g N0 CIyTHUKOBBIM
(MODIS/Aqua) u cyjoBbiM aauHbiM B OxorckoM Mope. Bbicokuii kos(pduuuent
KOpDpENALMM [OKa3al, 4YTO M CyJOBble, M CIYTHUKOBBIC JaHHBIC HMEIOT
OJHOHANPARNEHHYI0 JMHAMHKY M3MCHCHHS KOHIEHTpalud Xjopoduina-a B
3aBHCUMOCTH OT ce30Ha u paiiona Oxorckoro mops. Kpome Toro, B mojasisiomeM
GOJIBIIMHCTBE CIIYYaeB CPEJAHHME 3HAYCHMS M3YYaeMOro IapaMeTpa HaXOJWIHCh B
npe/esax cpeHeKBaApaTHYHOTO OTKJIOHEHHA G CPABHHBAEMbIX PS/IOB.

W3 pucynka 1 BMAHO, YTO AMHAMHUKA W3MEHEHHS COJEPXKAHMS BELIECCTBA B
3aBUCHMOCTH OT paifoHa B MOJHOHM Mepe OTpaKeHa B pe3yJibTaTaX AUCTAHIMOHHOIO
30HaupoBaHus. TOT %ke CaMblii BHIBOJ MOXKHO C/ENATh M MPH aHATH3e MEXIOJ0BOH
W3MEHYHBOCTH. B BECEHHHMI IMEpHO/, OTBEYAOIMHA MaKCHMAIbHOW WHTCHCHBHOCTH
«IBETEHHSA» MHKPOBOJOPOCIEH, CIlyTHUKOBBIE JaHHBIE JAIX NPAKTHYECKH TOUHYIO
M0G0 HECKOJBKO 3aHMKEHHYIO OileHKY KOHLCHTpAlMH XNopoduina-a  BHE
3aBUCHMOCTH OT THJPOJIOTHYECKHX OCOOCHHOCTEH OTIeNBHBIX paHoHOB OXOTCKOro
mopa. JleToM B Ce30HHBI MHHHMYM «IBETECHHS» OLEHKA KOHLEHTPALWH
XJIOpO()HILIa-@ TIO CITy THUKOBBIM HAOIIOICHUAM OBLITH 32BBILICHBI B OTACIBHBIC TOIbI
TOJIBKO B MPHOPEXHBIX paoHaXx.

Hekotopoe pasznuuue Mexay cryTHukoBbiME (MODIS/Aqua) u cynosbiMu
U3MepeHHIMH Habmoaanock y nodepexbs HOxubix Kypuin. Onnako, 10 cpaBHCHUIO
¢ npyrumu paifoHaMu OXOTCKOTO MOps, B IMPUKYPHIbCKUX BO/JAX, 33 HCKIIOYCHHEM
[OxH0-Kypuibckoro  mponuBa, — oTMedanach  ciqabas  OTOCHHTETHUECKas
JEATENLHOCTD, a MPH HU3KHUX 3HAYCHHAX Jaxe HEOOJbLIME MO BEMYMHE Pa3iuius
CTAHOBATCS CTATHCTHYECKM 3HAYMMBIMU. TeM He MeHee, CIyTHHKOBBIC OLCHKH
(paKTHYECKH HAXOMMINCh B OJHOM AHANAa30HE C CyJAOBBHIMH JaHHBIMH M CpPEAHSASA
KOHILIEHTpaus XJI0pouiia-a He npesbiana 1 Mr/n’.

B TaGmuue 1 mpeacraBieHbl pe3ysbTarhl, [OIY4YEHHBIE IIPH  OLICHKE

AOCTOBCPHOCTH paznmuﬁ JaHHBIX C IMOMOLIBK) KPUTCPpUA CrerogeHra. B uenom,
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CYLIECTBCHHBIX OTJINYUH MEXKJY CIIy THUKOBBIMHU H CYA0BBIMH JAHHBIMHU IPH YPOBHE

3gayumoctH 0,01 He Habmoaanock B 74% ciydaes.

Ta6nuna 1. PesynbraTsl OUEHKM JIOCTOBEPHOCTH —Da3IMYMH  MEX/y
crytruKoBbIME (MODIS/Aqua) ¥ CyIOBBIME JaHHBIMH B PaliOHE HCCIIEI0BAHUMA

W OueHka
Paiion IIpumeuanus
COTIOCTABUMOCTH

BrIcokas OTHOCHTEIbHAS
50% MOTPEIIHOCTD IIPH HU3KUX
KOHLIGHTPAIHUSX XJI0podnia-a

CeBepo-3anajHas 4actb
Tuxoro okeana

Bricokas OTHOCUTETbHAS
HOrPEITHOCT PH HU3KUX
KOHIIEHTPALHAX XJI0pOouILIa-a

IOsxubie Kypuist 50%

3anaaHo-KaM4aTCKuH BecHoii crry THUKOBBIE OLIEHKH

60%
mesbg 3aHMKEHBI, JIETOM 3aBBIIICHBI
BecHoli CITy THUKOBBIE OLIEHKH
3anus IllenuxoBa 70% Y &
3aHMKEHBI, JICTOM 3aBbIIICHBI
CeBepHas 4acThb 70% BecHO# CITy THUKOBBIE OLICHKH
0
OXO0TCKOTr0 MOps COIJIACYIOTCS JIyHIIe, Y€M OCEHBIO
CeBepo-3amajiHas 4acThb 80% Beimas u3 o61mel KapTHHBI
0

OXO0TCKOro Mops OJIMH CITyyan

CeBepo-BOCTOUHBIN

100% BHe 3aBHCUMOCTH OT CE30HA
nrensd Caxanuua

3anuB AHuBa 100% BHe 3aBHCHMOCTH OT CE30HA

Tarapckuii mpoauB 100% BHe 3aBHCHMOCTH OT C€30Ha

B paiione IOxnbix Kypun B 2005 m 2009 rojaX J0CTOBEPHBIX pasimuuui
MexIy psilaMu CITYTHHKOBBIX M CYJOBbIX U3MEPCHHH HET, a B 2007 u 2010 romax
OHH CyIIECTBEHHb. VY 3amagHoro mnobGepexns KamuaTku oTMevanach Xoporuas
COMOCTABUMOCTh JaHHBIX B 60% pacCMOTPEHHBIX ClIy4acB BHE 3aBUCHMMOCTH OT
cesoHa. HecMOTps Ha BHAMMYIO pasHMIY 3HAYEHHH BECHOM 2007 rona,
JOCTOBEPHBIMH 3TH pasnwdus Obutd B padione HOxmbix Kypun u y 3amagHoro
noGepexps Kamuarku, B 3ammBe Illemixoa u ceBepHO# HacTu Oxo0TCcKOro Mops
pacxoxIeHus GBUTM CTATHCTHUECKH He3HAYMMbIMU. B CEBEPHOM M CeBepO-3aIajHOH
gactax OXOTCKOr0 MOpS 3HAUYATCNBHBIE DAa3IMYUd MEXIy CIlyTHHKOBBIMM H

CyJOBBIMH JI@HHBIMH HAOJIONATUCH  TOJBKO pecuoit 2009 roma, a B 3aluBe

IlemuxoBa— nerom 2004 roma. Y ceBepo-BocTouHOro mnobdepexps Caxanuna, B
3anuBe AHuBa U TaTapckoM MpoJMBE CHCTEMATHUECKUX Pa3IMyMid He ObLI0 BOOOLIE.

Takum 00pa3oM, CHCTEMAaTHYECKUX Ppa3IM4Ud MEXAy CIly THAKOBBIMU
(MODIS/Aqua) ¥ Cy/OBBIMH M3MEPCHHAMH KOHLEHTpALMH Xinopoumna-a Ha
H3yuyaeMoOM aKBaTOpUM He OOHApYKEHO M HET CYyIIECTBCHHOH HEeoOXOMMMOCTH
BBEJICHUA KOPPEKTHPYIOMMUX KO3((UUHEHTOB B CTaHJApPTHBIA AIrOPUTM pacyeTa
JAaHHBIX C DTOr0 CKaHepa. B pesynprarax HAlllero MCCIEJOBaHHMA [OKA3aHO, HTO
IVMCTAHIMOHHBIE  HAOJIOACHHS  XOPOLIO  OTPAXKAIOT  PEAIbHYI0  CUTYaLHIO
pacrpejienieHus (PUTOILIAHKTOHA B IMOBEPXHOCTHOM coe OXOTCKOTO MOps, H 9TO
HO3BONSET € JIOBEPHEM OTHOCHTBCS K MOIYyYEHHBIM CITyTHHKOBBIM OLCHKAM
CE30HHOM U MEKIOI0BOM AMHAMUKY KOHLICHTPALMH XT0poduiIa-a.

JIns CpaBHeHHs CIyTHHKOBBIX IaHHbIX ckaHepoB SeaWiFS u MODIS none
Pa3HOCTH 3HAaYeHWH KoHUeHTpauuu xiopodmmia-a 3a 2002-2004 rr. Gbuto

pasioxeHo ¢ noMolpio Merona EO® (puc. 2).
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Pucynok 2. AMIUTMTY 12 ¥ pacrpe/iesieHie BeKTopa nepsoii moisl EO®
MaccuBa Pa3HOCTH 3HAYCHUN KOHIEHTPALUH XJlopoduina-a (mr/m’)
co ckanepoB MODIS u SeaWiFS
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3a MCKMOYEHHEM Mas M HIOHA BEIMYMHA AMIUIMTY/Ibl TEPBOH MO/
Bapbupyercs Ha npomexyTke [-0,5, 0]. Ha Gonblued 9acTH aKBaTOPUM 3HAICHUA
BEKTOpA MEPBOit MO/BI TaKXKe OIM3KM K HYIIO, 4TO 03HAYaeT CXOICTBO pe3yJIbTATOB
M3MepeHuit o 060uM ckanepaM. B To jxe BpeMs CyIIECTBEHHbIC PAs/IMiHA B OlCHKAX
KOHIIEHTpAIMK XJI0poduTa-a HabIo1anich B Mae U HIOHE B menb(oBBIX paoHax,
a HMEHHO — B IpuOpexHOi 30He n-oBa Kamuarka, B ceBepHOM 4acTH OXOTCKOTro
Mops, y BocroyHoro CaxanuHa, y THXOOKEaHCKOTO no6epesxbs FOxHBIX 1 CeBEPHBIX
Kypun. Takum 06pa3oM, BO BpeMs BECEHHETO «LBETCHUS? (uTOMNAHKTOHA B 30HAX
r0 TOBBIEHHOTO MPOJYLMPOBAHMS 3HAYECHUS KOHIEHTPAIMH XJopoduiia-a co
ckanepa SeaWiFS ObLIM 3HAYMTENHHO BBINIE, YEM CO CKaHEpa MODIS, u B 3THX
paiioHax TpeGyeTcs KOPPEKIHS CIly THHKOBBIX JIAHHBIX JUTA CKaHepa SeaWiFS.

B I'taBe 4 paccMOTpeHbI 0COOEHHOCTH MPOCTPAHCTBEHHOTO PACHPEACICHUS U
Ce30HHOH HM3MEHUHBOCTH KOHIEHTpamuu xnopodumia-a. B pasmene 4.1 mo
pe3ylbTaTaM aHaNM3a CIYTHHKOBBIX JaHHBIX (MODIS/Aqua) ¢ npUMEHECHHEM
merogxa EO® onpezenens: Haubosee BaXHBIC 3aKOHOMEPHOCTH NMPOCTPAHCTBEHHO=
BPEMEHHOW H3MEHYMBOCTH KOHLCHTPALMK xnopouiia-a  Ha TOBEPXHOCTH
OXOTCKOTO MOpS U MPUJIETAIOIUX aKkBaTopHi (puc. 3).

I'paduk aMIUIATYZABI TEPBOH MOJBI IIOKa3al OCHOBHBIE 3aKOHOMEPHOCTH
Ce30HHON 1 MEXTOOBOH H3MEHUHBOCTH KOHIEHTpALKH Xiopoduina-a. Konebanus
AMIUTATY/Ibl TIEPBOM MOJBI UMENIH JOCTaTOYHO ycToitumBbIi ce30HHBIH xapakTep. C
HOSOPS MO MApT 3HAYCHMS AMIUTMTY /bl NEPBOM MOJBI OblM OJIM3KM K HYJIIO, 4TO
03HAYAN0 C/1abyio (POTOCHHTETHYECKYIO NEATENILHOCTh HA M3y4aeMOW aKBaTOpuH B
XONOXHBIA TiepHoAq roja. B ampene ¥ Mae HMHTCHCMBHOCTb  «IBETCHH
¢urornnankrona Bospactana. [lepblii 1, Kak MpaBuio, MAaKCHMAaJIbHBIH OJOBOH IHK
KOHILEHTpauuK xnopoduina-a Habmojancs B MIOHE. Bonee cnalblii  OCeHHMH
SKCTPEMyM OTMedaics B CeHTAOpe, BO BCe TOAbl €r0 BEIMYMHA H3MEHANACH
He3HaunTeNnbHO. TakuM 06pa3oM, MOTBEPAMICS PAHEE U3BECTHBIA (akT o HaTMUMK
JBYX TIMKOB «IBETCHHA», XapakTepPHbIX JIL Moped Cy0apKTHYeCKOro THIIA

[Benmyens u op., 2000].
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Bce 9/IeMeHTHI aMILIATYIbl ¥ BEKTOpa MepBoil Mojtbl 6buTH ofHOro 3HaKa. Ilo
pacIpe/ieNieHHIO BEKTOPa TEPBOH MOJIbl MOXKHO OIpEIENUTL 30HbI MOBLIIICHHOTO
POAYyUMpPOBaHyus  (PUTOINIAHKTOHA.  BbICOKHE  KOHLEHTpALWUK xJopoduina-a
OTMeYeHB BIONb Mobepexbs m-oBa Kamuarka. 3HAYIMTENLHBIM COACPKAHUEM
[IMIMEHTa XapaKTepH3oBalach ceBepHas YacTh OXOTCKOTO MOpS, B OCOGEHHOCTH

paiion ceBepo-3anaaHoro menbda u 3ams 1llemixoa.
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Pucynox 3. AMIUIUTY 12 ¥ IPOCTPAHCTBEHHOE PACTIPEICTIEHHE BEKTOPOB (Mr/v’)
nepBoii ¥ BTopoit Mo EO®

V4acTKK MOBBILIEHHOTO COZIEPKaHKs XyIopoduna-a OblIM JOKAIU30BaHbB! B
YOTBAX KpyNHBIX peK OXoToMopckoro Gacceiina, rie HaGmofancs 3HAYMTENbHBIA

BBIHOC OMOTEHHBIX 3JIEMEHTOB C PEYHBIM CTOKOM. MaxkcumanbHbie 110 PETHOHY
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KOHLEHTpALMK X10poduiia-a ObM 3aHKCHPOBaHBL B PailoHE CTOKA KpynHeinei
peku JanbHeBocTouHOro Oacceiina — Amyp. Bbicokoe conepxaHue MNMIMEHTA
HaGMIOAANOCH TAKKE Ha Ienbde y ceBepo-BocTouHOro nobdepesxns CaxanuHa, Kyaa
TIOCTYTIANo 6OJIBLIOE KOIMYECTBO OGMOPEHHBIX BELUECTB U3 HECKONBKMX MCTOYHHMKOB.
Hapsay co cTOKOM U3 PeKH AMYp B MHOTOYHMCIICHHBIX JIaryH J0CTaBKa MUTATEIbHBIX
BELICCTB NMPOMCXO/MNA 3a CYET MPUOPExKHOro anseuunra [Kpacasyes u op., 2000,
Honynanos, 2007]. 30Ha MHTEHCHBHOIO UBETEHHUS» OTMeYaNach B paioHe HOxHbIX
Kypun na rpanuie cMeuenus 804 tedenuit Cost u Otisicno [Heroku Oiscuo, 1997].
Eme ofHa (pOHTATbHAS 30HA C MOBBILICHHOH NPOIYKTHBHOCTBIO (PUTOIIAHKTOHA
pacronaranach ¢ THX00KeaHCKoi cToponst CesepHbix Kypui B pafione Kamuarckoro
TedeHus. B TO xe BpeMs CIEYET 3aMeTHTh, YTO B LIEHTPATbHOH yacth OXOTCKOro
Mops M Ha fore Tarapckoro MNpoJNHBA OTMEYEHO ¢1aboe TEYCHHE IMPOLECCOB
(oToCHHTE3a BHE 3aBHCUMOCTH OT CE30Ha.

AMIIMTYla BTOPOM MOJBI HOCHJIA fPKO BBIPKCHHBIA MEPHOJHYHBI T
xapakrep. OHa NpUHMMana OTpHIATE/NbHBIC 3HAYCHHA B ampene-—Mae, a
[I0JI0)KUTENbHbIE, KaK IPaBWIO, — C MIOHA IO HOAOpb, T. €. B TCUCHHE BCErO
GesnegHoro mepuona. Ilpy 5TOM OTpPHMLIATENBHBIH MHUHMMYM B Mac CMEHAICS
SKCTPEMANbHBIM TONOXKMTEIbHBIM 3HAYEHHEM B HIOHE. B 1pocTpaHCTBEHHOM
pacrpeaeNeHHy BTOPOi MO/IbI OTYCTIHBO BBIAEILUIUCE 00IACTH C TIONOKHUTENILHBIMK
M OTPHUIATEIBHBIMA 3Ha4YeHHAMH (puc. 3). OTpuUaTeIbHbIC 3HAYCHUA OTMEYAINCh B
ceBepHoM wacth Oxorckoro Mops, y Oeperos Kam4yarku H 10r0-BOCTOYHOIO
noGepexnbs Caxanuna. [I0M0XKUTEIbHLIMY BETMYHHAMH XapaKTEPU30BAIICH, MIPEKC
BCETo, NpUOpPexXHbIe PaiioHBl. SHAYUTENbHbIC MOJIOKUTE/ILHBIE 3HAYCHHUS B BEKTOPC
BTOpPO# MOJIBI HAGMIIO/AIICh HE TOJNBKO B AMYPCKOM JIMMAHE, HO U B ApYTUX paitoHax
3aT0oKa MOJAM(UIMPOBAHHBIX aMypckux Boj. Crie/joBaTe/IbHO, aMILIMTY/ia U BEKTOP
BTOPOM MOJIbl ONPE/IETHIM 0COOEHHOCTH JKHU3HEHHOIO LMKIA (UTOMIAHKTOHA B TOH
Wi MHOU 4acTd OXOTCKOTO MOPSL.

TMocieayiomue Moabl pasnoxkenus no EO® nokasany OTIMIUTENbHBIC YCPThI
pasBUTHA (UTOIUTAHKTOHA HA JIOKANBHBIX IPOMEKYTKAX BPEMCHH H yHaCTKax

aKBATOPUH.

117/

Takum 00pa3soM, NpPH HHTEPHPETALMH pPE3YJIbTATOB, MOTYYEHHBIX [PH
Pa3JIoKEHHH MCXOIHOTO IO BapHaluid KOHLEHTPaLMH xnopoduna-a mo EOD,
GbLIM BbLAETCHBl M MPOAHATM3MPOBAHbI cliedyromue (akTopbl, 00yClaBIMBaIOILIKE
pa3BuTHE (UTOIUIAHKTOHA HA MOBEPXHOCTH M3yYaeMOH aKBaTOPHM: TasHHUE JbJa,
TeMIeparypa TOBEPXHOCTH BOJBI M 06€CIEHeHHOCTh OHOTEHHBIMH BEIICCTBAMH
TIOCPE/ICTBOM IIPEHUMYLIECTBEHHO PEYHOIO CTOKA.

3uMOii GMOTEHHBIE IEMEHTHI HAXOJATCSA B BOJE B KOJIMYECTBE, J0CTATOUHOM
IS pa3BUTHA QUTOMIAHKTOHA, HO OHO CAEPXKMBACTCS HM3KOH TeMIepaTypoi BOIBL.
IToBbIIIEHHE TEMIIEPATyPBl BOJBI BHI3BIBACT JIABUHOOOPA3HOE BECEHHEE (IBETCHHE)
¢uronnanktona. Jlerom Ha GobIIeH yacTH akBaTopuu OXOTCKOTO MOPS obpazyercs
CIOIl  TEMIIepaTypHOTO CKauka, KOTOPBI MpENATCTBYET MOCTYNy OHOICHHBIX
yneMeHTOB ¢ rmyOuHBL. O6pasyercs AeMUAT NMATATENbHBIX BEWIECTB, KOTOPBIH,
HECMOTPA Ha GNArONpPHATHYIO TEMIIEpaTypy BOJBI, OOpbIBACT  «IBETCHHE»
¢uronnankTona. [Tporecc pazBUTHA (PUTOIITAHKTOHA HA GOJBIICH YACTH aKBATOPHU
OXOTCKOTO MOPS MOXKHO pa3ouTh Ha TpH (hasbl:

nepsas ()azsa — OXBATHIBACT MEPHOI OT 3MMBI 10 BECCHHETO NOBBILICHHSA
TeMIlepaTypsl TIOBEPXHOCTH BOAsl 0 +2-5°C, Korma pasBuTHe (JUTOILIAHKTOHA
00ycioBIeHO pakTOpPOM TEMIEPATY Phl;

BTOpas (paza — TEPHOX OT BECEHHEr0 JIO OCCHHEro «UBETCHHD)
(UTOIUIAHKTOHA, KOTJa DPasBUTHE MMKPOBOAOPOC/IEH ONpedenieTcs HaluiueM
OUOTEHHBIX BEIIECTB B BOJE;

Tpetha (haza — MOCIe OCEHHEro KIBETEHHS» JO 3MMBI, KOTJA NpA M30BITKE
OUOTEHHBIX JJIEMEHTOB TIOCIIE€ Pa3pyLICHHS TEPMOKJIMHA CHIKEHHE KOHICHTPALMH
XJ0pOo()HILTa-a BEI3BAHO YMEHBIIEHHEM TEMIIEPATYPbI B [IOBEPXHOCTHOM CIIOE.

B pasaeste 4.2 BoiieneHbl 0COOEHHOCTH NPOCTPAHCTBEHHOTO PACHPEe/ICICHIA U
CEe30HHOM M3MEHYMBOCTH KOHIIEHTPAMH XJopoduuna-a MO JaHHBIM CKaHepa
SeaWiFS$ B paiione, npuseraroueM K nponusy Jlanepysa, 1 AMypcKkOM JIAMaHe.

CpaBHenue jaHubix ckanepa SeaWiFS, mpumsateix cranuuedt TeraScan, ¢

pe3yiabTaTaMy aHaIu3a ﬂp06 BOJIbI TIOBEPXHOCTHOI'O CJIOS B 34JTUBE AHuWBa NOKa3aIo,
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YTO0 [0 BCEM CpaBHHABAeMbIM IIEPHOJAM CIIyTHHKOBbIC ¥ CYJOBBIC JAHHBIC
HAXO/IWIACH B OJHOM JMATIA30HE W3MEHEHUH KOHIECHTPALUHU X10poduiia-a.

B pe3yJibTaTe aHAIM3a CE30HHOM M3MEHYMBOCTH KOHUEHTPAIMH X10poduiLia-a
110 CIIyTHHKOBBIM H CYJ0BBIM JaHHbIM B paiione nponusa Jlanepy3a ObuUlH BbISBICHbI
JBa MaKCHMyMa — BECHOHM M OCEHbIO. BeceHHHMH MakcuMyM (ampenb—Maii) ObLT
IpUYpOYEH K TASHHIO JIbJa B MPOJIMBE M XapaKTEPH30BAICA 3HAYMTEILHBIMH
MEXKT010BbIMH BapHalMAMU. BBICOKME KOHLEHTpALKMK Xilopoduiia-a Habmonanuch
B ceBepHOM yacTu 3anuBa AHuBa. Hu3koe coiepikaHue BELICCTBA OTMEHAIOCH B
o6macti Teuenus Cos. OceHHmil MakcuMyM Obul Gosee cmaGbiM, HO W Gonee
YCTOMYHMBBIM — KaK I10 BEIMYHHE AMIUTMTY/bl U BPEMCHH HACTYILICHUS (oxT40pB),
TaK U 10 NPOCTPAHCTBEHHOMY PaCIpPEIEIICHHIO.

B 3anuBe AHMBA BECHOM M OCEHBIO COJCPHKAHME BEIICCTBA OTHOCHTEIILHO
PaBHOMEPHO pacnipeielieHo B BepxHeM 30-MeTpoBoM ciioe. JIerom B IIOBEPXHOCTHOM
C710€ KOHILEHTpAlKMHK XJIOpo(uiia-a He3HAYUTENbHbI, MAKCUMAIbHBIC HX 3HAYCHUS
NPUXOJATCS Ha IIyOMHBI BOIM3M XOpOLIO Da3BMTOrO TEPMOKIHMHA, KOTOPBIH
TPENATCTBYET IPOHUKHOBEHHIO OMOTEHHBIX JIEMEHTOB B BEPXHHE CIIOH.

[Ipy COBMECTHOM aHaM3¢ CIYTHHKOBBIX JAHHBIX O KOHUCHTPALMH
xnopoduuia-g  Ha  aKBaTOpUd ~ AMYpCKOro JuMaHa M COILY TCTBYIOIIEH
THAPOMETEOPOJIOTHYECKOH ~ MH(OpMAlMK  BBIABICHBL  CJICYIOLIHE (axropsl,
BIMAIONIME HA pacnpelesicHHe JAaHHOTO BELIECTBA, a  CNENOBATC/bHO, H
()UTOIJIAHKTOHA B LIEJIOM:!

— BBIHOC OMOTEHHBIX BELIECTB peKOd AMyp, KOTOPbIM ONPEACIACT 30HbI
MOBBIIIEHHBIX KOHLEHTPALMI MUIMEHTA;

— HanpaBleHue croka peku AMyp B CaxaJlMHCKMH 3alMB WM Tarapckuit
IPOJIUB B 3aBUCMMOCTH OT NIPE00IaIAI0LIEro CE30HHOTO HANPABIICHAA BETPA;

— pacmpeieNieHHe COJCHOCTH, KOTOPOe 00yClaBNMBAET — CyLIECTBOBAHUE
TOJIEPAHTHBIX K PA3IHYHBIM JMANa3oHaM COJCHOCTH c0001ecTB (PUTOIIAHKTOHA,

pazu4arouuxces no KOHLEHTpALUAM U JTHHAMHKC 06pa3013a1-1m1 xnopodmnna-a;
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— r1y6oKHe [MKIOHBI C BETPAMH IOXKHOTO HAIPABIICHHA, KOTOPHIE BICKYT 32
c060# W3MEHEHHe TPAHMIBI ONMPECHEHHBIX M MOPCKMX BOJ, TEM CaMbiM HM3MCH:A
JIOKATH3aNKI0 c0001IecTB (PUTOMIAHKTOHA.

B pasgene 4.3 BbIABIEHB OCOOEHHOCTH PACHPE/ICNICHUS KOHUEHTPALMH

XIOpoduIIa-a, ONpPEJCNCHHBIE HAa OCHOBE H3MEpECHHH MODIS/Aqua ¢ 2003 no

2013 1. B OTAE/IBbHBIX paiioHax U3y4aeMoii akBaTopuu (puc. 4).

60°N

55°N-¢

45°N-4 | 1

T T 1 1 T
135°E  140°E  145°E  150°E 155°E  160°E

] 3amus Aunsa u nponus Janepysa [[] Cenepuan uacrs Oxorckoro Mopa
D Tarapckwuit nponne D 3anaaHo-KaMUaTCKii webg
B Avypexuit mvan [] Cereprie i Cpesme Kyprms

[7] Cenepo-nocrounrii mems Caxamma  [T] 1O0wubie Kypiisi

Pucynok 4. Cxema patioHoB OXOTCKOTr0 MOPS ¥ PUJIETAKOIIMX aKBaTOpUii
JUIS pacueTa BapHaluii KOHLEHTpaLKK Xopoduia-a metorom EOD
AHanu3  OpPOCTPAaHCTBEHHO-BPEMEHHOM  M3MEHYMBOCTH  KOHIEHTpALMK
X7T0po(MIITa-a MOKa3all, YTO B PAsIMYHBIX paiioHax OXOTCKOro MOpsA CyUIECTBYIOT
JIOKAJIbHBIE 0COOSHHOCTH MPOLECca pa3BUTHs (PUTOMNAHKTOHA. Ero HHTEHCHBHOCTD,
IPOJOKUTELHOCTb U XapaKTep W3MEHEHHs BO BDEMEHH U NIPOCTPAHCTBE 3aBUCAT OT
OKEAHOIOTMYECKHX, THAPOXMMHUECKUX M psja Apyrux ycnosuit [Mameees, 2006].

3HaueHHs AMIUTMTY /] EPBBIX MO — OJHOTO 3HaKa (pHC. 5), B TO BPeMs KaK 3HAYCHHA
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Tarapckoro mponuBa M y 3amagHoro mnobepexbs Kamuarku axrusHas dasa

AMIUTATY L BTOPBIX U TOCJIEAYIOMX MO MOTYT OBITh PasHbIX 3HAKOB (puc. 6), 4To

yKa3blBaeT Ha IIPOLECCHI, IPOMCXOAIINE B IPOTUBO(ase. BECEHHEro «LBETEHHS» (UTOIUIAHKTOHA NpPOTEKaeT MPEUMYIIECTBEHHO B ampelie—
o g s L A Mae, a B CeBEpHBIX aKBATOPHAX OHA CABHIACTCA HA MIOHb. AKTMBHAA (haza OCEHHETO
E / «IBETEHHs» MPOUCXOIMT B CEHTAOPe—OKTAOpE.
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1 J 1 Pucynok 6. AMIITUTY Il BTOPOH MOJIBI B OTAEIBHBIX paHOHAX H3y4aeMON aKBaTOPHH
1
0 A e T T T B SRE (N i e T T
DB n RO Teol NS e S G I e ol S e (g e e, O 5 % &
T s SO e nn e TORASTAR SR S e T e MaxkcuMabHBIH BECEHHUH MUK HauGojee SPKO BBIPAXKEH B CEBEPHOH 4acTH
EEHEEEEEEERS & EEEEEEE &R EE

OXOTCKOr0 Mop#, y 3amajHoro noGepexbs KamuaTku ¥ B paioHE CEBEPHBIX

PrevHOK 5. AMIUIMTYIBI TIEPBBIX MO/ B OTAE/IbHBIX PAHOHAX M3Y9aeMOM aKBATOPUH o
- I P i # P Y P Kypuibckux ocTpoBoB. B paiioHax ¢ CHJIBHBIM TNPHUCYTCTBHEM PEYHOIO CTOKA,

i HampuMep, B AMypCKOM JIMMaHe M Y CeBepo-BOCTOUHOro mobepexnbs CaxanuHa,
B TeuyeHue roja BO BCEX paccMarpuBaeMbiX paifoHax OXOTCKOro Mops
3a4aCTyI0 HHTEHCHBHOCTh OCEHHET0 (L[BETEHHA» BBILIE, Y€M BECCHHETO.
BbIICJIAIOTCA JIBA CE30HHBIX INHKA TOBBILICHMA KOHLEHTpalMu Xjiopoduuia-a —

& o AMIUTHTY Bl BTOPBIX MOJI MMEIOT YETKO BBIPAKEHHYIO CE30HHYIO CTPYKTYDY.
BeCHOM W OceHbl0. B roro-samagHoil 4acTd OXOTCKOro MOpS, HOKHOM HacTH y P P b Y PYKTYPY

Onnako HaumHas ¢ 2010 1. B pasnuuubix paidoHax Oxotckoro mopsa u B Tarapckom
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[POJIMBE €€ CE30HHbIA X0/ MpeTepleBaeT HEKOTOpble M3MeHeHHs (cm. puc. 6). B
YACTHOCTH, B 3amagHod 4yacTd OXOTCKOro MOps B JIETHWMI nepuoji Habmromaercs
yMEHBIICHHE KOHUEHTpauuu Xjaopodumia-a. B To ke BpeMs B BOCTOYHOM 4acCTH
OXOTCKOTO MOPS TAKMX H3MEHEHUIN HE OTMEYAETCs.

B pa6ote C. 0. I'neGosoit [2014] 6b110 Moa4epkHyTO, 4TO Ha py6exe 2010-x
rogos Hajg JlaneHuM BOCTOKOM NPOW30LUIM UMPKYJIALUMOHHbIE M3MEHEHUA B
arMmocepe, NpHBEJUIME K YBEIHYCHHIO IOXKHOIO MNEPEHOCa M OCIablieHHIo
cepepHoro. CreicTBHEM CMELIGHMS LEHTPOB JeHcTBUA —atMocepbl  cTaiu
yMeHbIIIeHHe 00LIeH HHTEHCHBHOCTH LIMKJIOHOB ¥ aHOMAJIbHO BBICOKAs TEMIEpaTypa
HOBEPXHOCTH BO/bI B OX0TCcKOM Mope [/ 1e6o6a, 2014]. Takum o6pasoM, U3MEHEHHUS
aTMOC()epHOM IUPKYIALMM U TEPMHYECKOTO PEXHMMa BOJ MOIJIM CTAaTh NPHYUHOM
CHIKEHHS MHTEHCHBHOCTH IpoleccoB (oTOCHHTE3a B 3amaaHoH yacTd OXOTCKOro
Mops.

B 3akmouenun copMyIHpOBaHEI OCHOBHBIE PE3yJIbTAThl AMCCEPTALMOHHON
paboThI.

1. B pesymbrare CpaBHEHHMs CIIyTHHKOBBIX M CYJOBBIX JaHHBIX O
KOHLIEHTpanuu Xjopodumia-a Ha axBaTopud OXOTCKOrO MOpA IIOKa3aHO. dYTO
JMCTaHIMOHHbIE HAOJIIOACHHS B MOJHOMW Mepe OTPaXKaroT CE30HHYI0 M MEXIOJ0BYIO
JMHAMHUKY KOHIEHTpaluu Xi1opodumna-g. CHCTEMaTHYECKHX pPasIuyMi  MExXy
CHYTHUKOBLIMH M CyJOBBIMM H3MEPEHHAMH KOHLEHTPalMH XIopoduiia-a Ha
akBatopuut OXOTCKOT0 MOpPS HE 0OHApPYKEHO.

2. [To MHOTOJIETHMM CITyTHUKOBBIM HAOJIFOACHUAM Ha MOBEPXHOCTH OXOTCKOrO
MOpS M TPUIIETAIONIMX AKBATOPMM BBIICNICHBI JBA CE30HHBIX IIMKA aKTHBHOM
()OTOCHHTETHYECKOH MEATENLHOCTH — BECHOM M OCeHbl0. B mepuox BeceHHEro
«UBETEHUS» (DMTOMIAHKTOHA KOHIEHTpAUUs XJIOpo(QuiUia-a JOCTHrajga CBOETO
MaKCHMAJIbHOTO BHYTPHIOJ0BOIO 3HAYEHMs, IOKA3blBas MNPU TOM 3HAYUTE/IbHBIC
MEXIO0Bble KoeOaHus. Bapualuu OCEHHEro MakcuMyMa, Kak npasuio, 6osee
crabble, HO B TO ke BpeMs 6osiee y CTOMYMBBIE.

3. 30HBI MAaccoBOro pasBUTHA (PMTOIIIAHKTOHA HPHYPOHYEHBI K palOHaM

BECEHHETO TasfHMS JIbJd, PEYHOrO CTOKa (OCOGEHHO BEIHKO BIMAHKE P. AMYp),
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HEKOTODBIM aNBEJUTMHIaM M 30HaM (PPOHTAJIBHBIX PA3ENOB HA IPAHHLE OCHOBHBIX
teuenuii. JlaHHble (paKTOPBI OOBICHSIOT BHICOKYIO MHTEHCHBHOCTD TPO/1y IUPOBAHHMSA
(uTonnaHKTOHA B perHoHe. B TeueHwe Bcero roga cnabas QorocuHreTMyecKas
JIeATENPHOCTh OTMEYANach B IEHTPATbHON YacTH OXOTCKOro MOpS M IOXKHOW 4acTH
Tarapckoro  mponmMBa. B 30HAX  AMCKOrO,  HOHO-KAaIUEBAPOBCKOTO M
CPEIHEKYPHILCKOTO — ANBEJUIMHIOB  aKTHBHBIX  NPOLECCOB  (oTOCHHTE3a 1O
CIy THAKOBBIM JIaHHBIM HE HAa0II0aJI0Ch.

4. TIpu ananuse (axTopoB, 00y CIaBIMBAKMIMX U3MEHYHBOCTb KOHUCHTPALMA
XJIOpOHIIIa-a, OTIpeNeNieHbl Ce30HHbIe (ashl PasBUTHA (PMTOIUIAHKTOHA. 3MMOH
GHOTEHHBIE HTIEMEHThI HAXOAATCSA B BOJE B KOJNMYECTBE, JOCTATOYHOM I PA3BUTHA
MUKPOBOJIOPOCIEH, KOTOPOE, TeM He MeHee, TOPMO3HTCSA HHM3KOH TeMIeparypoH
Bosibl. TasHUE JIbJA ¥ MOBBILICHHE TEMIIEPATYPbl MOBEPXHOCTH BOABI 10 ONTHMYMa
BBI3HIBAIOT JIABMHOOOPA3HOE «IBETEHHe» (PUTOMIAHKTOHA B INENb(OBBIX paifoHaX
Oxotckoro Mops. JletoM Ha GonblIeH YacTH ero akBaTOpHK 00pasyeTcs TEPMOKIHH,
KOTOPBIi MPENATCTBYET JOCTYNY OHMOTEHHBIX JJIEMEHTOB C TJIyOWHBI. AKTHBHBIC
npouecchl (POTOCHHTE3a B ITOT NIEPHO/] BPEMEHH JIOKAIM3YIOTCS IIPEHMY IECTBEHHO B
paiioHax peuHoro croka. OcCeHHee IOBBINICHHE KOHIEHTPALMK XJopoduiia-a
00YCIOBIIEHO BO3pAacTaHUEM COJEPXKAHHA OMOTCHHBIX BELICCTB B MOBEPXHOCTHOM
CII0€ KaK B pe3yJIbTaTe PeUHUKIMHTA, TAK U IPH pa3py IEHAN TePMOKIIMHA.

5. BhIABIICHB! PErHOHAIIBHbIE OCOOEHHOCTH MPOCTPAHCTBEHHON M BPEMEHHOH
M3MEHUYMBOCTH KOHUEHTPALUMH XJopoduiuia-a B pasiuuHbIX paiioHax OxoTckoro
Mops. B roro-3anazHoii wactn OXOTCKOro Mops, toxHOH gactu Tarapckoro u y
3amagHoro mobepexbs Kamuyarku akTHBHAaA (hazsa BECEHHETO  LBETCHMA»
(MTOMIaHKTOHA TMPOTEKAaeT MPEUMYLIECTBEHHO B ampeie—Mae, a B CEBEPHBIX
AKBATOPUAX C/BMraeTcs Ha HMIOHb. B paloHaX MHTEHCHBHOIO DEYHOr0 CTOKA, H
0Co06EHHO B 30HAX MPOHHKHOBEHHS MOIM(UIMPOBAHHBIX aMypCKHX BOJ, OCEHHEE
«IBETEHHE» MMKPOBOJOPOCIIEH MOXET ObITh G0JIee OOUIIBHBIM, YEM BECCHHEE.

6. B nauane 2010-x rogos B 3ananHoi act OxoTckoro Mops u Tarapckom

TIPOJIUBE OTMEUYCHO U3MECHEHHE CE30HHOW JUHAMHUKH KOHICHTpAllUH xnopoq)ymna-a B
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JIETHUH MEPHOJ 10 CPABHCHUIO C MPEAbIAY UM JECCATHIETHEM, 4TO, BEPOATHO, CTAJIO

CJICACTBHEM U3MCHCHUA KIMMATHYCCKUX yCHOBHﬁ Hajg aKBaTopueﬁ Ox0TCKOTO Mops.
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