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Ha ocHoBe MHOTO/IETHHX /JaHHBIX, HOJYYeHHBIX ¢ eBponefickoro cnyTHuka ENVISAT, BbinosHeH cratuctu-
YecKuil aHAIN3 CoepKaHUs XJI0poUIIa I B3BEIIEHHOTO BelllecTBa B BofaX OG6cCKoil I'yGbl U IeHTPAJIbHON YacTu
Kapckoro mops (ot o-Ba Belblii Ha ceBep 10 BocTouHOro Gepera ceBepHoii teppurtopun apx. Hosag 3emis). Ye-
TaHOBJIEHO, UTO 3MIKpHYecKue (YHKINU paclipefeseHHs KOHIEHTpanuil Xi1opoduiia I B3BecH B 06eHX aKBaTo-
pUsX, BKJIIOUAs MpubpeskHyio 300y OO6CKOIl Ty6bl, TATOTEI0T K HOPMAJbHOMY JorapudMuieckoMy 3akoHy. Omnpese-
JIEHBI CTATUCTUYECKUE MapaMeTPhl PaclpeesieHnil, a TakKe XapaKTePUCTUKU HAMEUAONNXCS MUPOTHBIX TPEHIOB
norapudmoB KoHieHTpaiuit B Kapckom Mope. IosyueHHbIe pe3yabTaThl MPeCTaBIEHbI B BU/le TPAPUKOB U TAGIUIL
U MOTYT GBITh UCIIOJTb30BAHBI MIPH IIOCTPOEHUN MOJI€eN€ell pacIpoCTPaHEHHOCTH ANCIIEPCHBIX COCTABISIONNX B BOJAX

Mccne,:[yeMoﬁ 30HbI CeBepHoro JlemoBUTOrO OKEaHa.

Kntouesvie caosa: xnopoduin, B3BenieHHoe BemectBo, O6ckag ry6a, Kapckoe Mope, crekrpodoromerp
MERIS, nopmasbHbie Jorapudmirdeckue pacnpenenenns; chlorophyll, suspended matter, the Gulf of Ob, the Kara

Sea, MERIS spectrophotometer, lognormal distributions.

BBeaeunue

Bompoc o comepskaHuu mpuMeceil B TPHUPOIHBIX
BOZI0EMAaX OTHOCHUTCS K YUCIY BUKHEHITNX B OKeaHOJO-
THH, 5KOJIOTHU, OXpaHe OKDPYKAaIoIlell cpeabl W T..I.
3HaunMoCTh 31Ol (PyHIAMEHTANIbHOU MPO6JEMbI XOPO-
mo copmyaupoBana B pa6orax A.Il. Jlucuipina u co-
aBTOpOB [1—2].

Wurepec K nccaeoBaHUSAM (DUTOIIAHKTOHA, MUHe-
PATBHBIX U OPTAaHMYECKUX TIpHMecell B OKeaHCKOI Boje
CBsA3aH C TJI06ATBHBIM M3MeHeHHeM KJINMaTa, 0COGeHHO
aKTUBHBIM B ceBepHBIX mmmportax [3]. Ilpoucxoasaee
ToTeTJIeHWe TPUBOAUT K YMEHBIIEeHW0 oO6Ineil Macchl
¢duronmankrona Ha 1% B rox [4]. OGuupHbie cBeieHUs
0 pe3yJbTaTaX WCCJIeTOBaHUN (DUTOTIAHKTOHA U B3Be-
TIIEHHOTO BelecTBa MOXKHO HaliTH, Hampumep, B [5—8].

ITpsimoit ot6op Tpo6 BOABI B CeBEPHBIX NTHPOTAX
OOGBIYHO OCYTIECTBIISIETCS HEPETYIIPHO U OTPAHIMYIBAET-
csa jeTHUM TepuofioM. OHAKO XJIOPO(UIT HMeeT TO-
JIOCHI TIOTJIONIEHNs B BUIUMOM Yy4yacTKe CHeKTpa, OJia-
rofapsl 4eMy ero cojep:XaHHe B BOJe OIpefesseTcs
CO CITyTHUKA B PEKUME MOHUTOPHUHTA. Y CTAHOBJIEHO, YTO
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Cy/IOBbIE Pe3yJIbTaThl U3MEPeHuil XI0podiia B ceBep-
HBIX MOPSIX XOPOIIO COTJIACYIOTCS C JaHHBIME JANCTAH-
IIMOHHOTO 30HAMpoBaHus e [8].

B mammx mccaeJOBaHUSIX BBIOJHEH CTATHCTHYe-
CKUIl aHan3 coepsKaHus XJ0poduiia 1 B3BelleHHO-
ro BemmecTBa B OO6CKoii Ty6e n 1eHTpasbHoil YacTn Kap-
CKOTO MOpsI Ha OCHOBE MHOTOJIETHUX CITYTHIKOBBIX
naHHbIX. llenn HacTosMIEl PaboOTHI CJeyIONIIe:

— 060011eHIIe MAKCUMATbHO BO3MOKHOTO 00DbeMa
OTHOPO/THBIX 3KCIEPUMEHTANTbHBIX JAHHBIX 3a CUET MPH-
BJIeYEHUS PSTOB CIIYTHUKOBBIX M3MepeHUi ¢ Hambosee
MIPOJIOJIKUTENBHBIM BPEMEHHBIM OXBATOM;

— ycTaHOBJIeHUe BuAa (QYHKIUI paclpeereHns
KOHIIeHTpaIllii aHAIN3UPYEMBIX BeIEeCTB;

— cpaBHeHHte KoHnenTpartii xaopoduma Cey (Mr/ M%)
u B3Bemennoro BemectBa Cyy, (T/M°) B «MOPCKIX», «ped-
HBIX» W «CMeIaHHBIX» BogaxXx OO6CKoil TyOBI ¢ KOHIIEH-
TpauusaMu B IeHTpaJbHOIl yactu Kapckoro Mops;

— ToJyYeHne TaOJUYHBIX JAaHHBIX W THCTOIPAMM
pacTpeziesieHnsI KOHI[EHTpAINii, HeOOXOAUMBIX JJIsI TI0-
CTPOEHUST MOJieJIeii.

PacueTbl KOHIIEHTPAIUI BBITIOJTHEHDI 10 JaHHBIM Ka-
tamora Coast Colour, chopmMupoBaHHOTO B pe3yJ/ibraTe
06pa6OTKN JaHHBIX CIIyTHHKOBOTO cIleKTpoMeTpa ME-
RIS [9, 10], 6asupoBasmierocs Ha miatgopme ENVISAT
¢ 2002 o 2011 r. B ocHOBY BbIYHC/IEHHUIT I0I0KEHB! GHO-
onTHYecKne agroput™sl [11, 12].
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[Tpu m3B/IeYeHNN JAHHBIX B aKBATOPHUSIX UCIIOIb30-
BaHBI PETYJIIPHbBIE CETKU C PACCTOSTHISIMU MEKIY Y3JIaMu
10—15 kM. OTaespHO HCCAeL0BAHbI 3HAYEHNUS B TOYKAX,
PacIoJIOKEHHBIX BI0Jb Geperosbix jmuuit (puc. 1). /lan-
Hble I3MepeHtii 0XBaTBhIBAIOT BpeMeHHOI mepuoz ¢ 2003
mo 2011 r. ¥ OTHOCATCS KO BTOPOW-TPETbeil /eKajiaM
UIOJIS.

Hater cMeH a3 BogHOro pekuMa (I10J0BO/IbE,
MAaBOJOK, MeKeHb, IePEeXO/IHbIE MPOLECCH) MEHSAIOTCS
or roga K roay. Ilo 3Toil mpuuynHe M3-3a HEPETYJIsIP-
HOIl JOCTYIHOCTH CIIyTHUKOBBIX AaHHBIX (06JadHOCTD,
a’po30Jib W JpyTHe TOMeXH) CJIeAyeT MoJaraTb, 4TO
aHATM3UPyeMble PsIIbI He MOTYT GBITh COMIOCTABJIEHBI HI
C KaKUMH KOHKDETHBIMH (Da3aMi BOJHOTO PpEXUMA.
OHu, cKoOpee, MPEJCTABIAIOT COOOH CMENIAHHYIO BBI-
60pKy mm «c6opHyo npoby» [13]. K uHTepmnperamun
TaKUX JaHHBIX MOKeT ObITh MPUMeHEeH Pa3BUTBHIA HaMU
panee moaxo [14].

AxBaTopus eHTPAJIbHOI YacTH
Kapckoro mops

Wsyvaembplii yuactok (puc. 1, 1) mpocrupaercs ot
o-Ba Deurblii Ha ceBep /10 BocTouHOro Gepera apx. HoBas

BapenieBo mope

Kapckoe mope

3eMyisi U OPHEHTHPOBAH BJOJb TPAEKTOPUH BBIHOCA
TpecHBIX BoJ U3 acTyapusa O6m. Ha ydacTke BbI6paHO
238 touek. O6muit o6beM BIGOpKH 3a 9 J1eT — 685 3Ha-
yeHnii. KoHlleHTpanuu XJopoduiaia U B3BecH [€MOH-
CTPUPYIOT CTaTUCTUYECKUE pacipeenerud (puc. 2, a, 6),
6Ji3KIe K HOPMAJIBHOMY JIOTapU(PMUUECKOMY 3aKOHY.
Ha puc. 2 6, 2 ipeicTaB/IeH MIPOTHBII X0 TorapndMoB
KOHI[EHTpAIuil 3TUX BelecTB, HAGJI0OaeMblil B Impe/e-
JIaX y4acTKa {; OHU UMEIOT JINHeHHbIe TPEH/IbI.

KosmmuectBenHoe omnucanue QyHKIHI pacipesesie-
HUS ¥ [HPOTHBIX TPEHIOB KOHIEHTPAIUN MPUBEIEHO
B Tabauie. CraTmcTudeckas 3HAUYNMOCTh Ko3ahuIm-
€HTOB JINHEHHBIX TPEH/IOB TOATBEPIKIAETCS 10 KPHUTe-
puto Croiomenta (P < 107).

ITapHble KOpPEISAIUN MeXAY 3HAYEeHUSIMU KOH-
[eHTpaIuii  XJI0poduiia W B3BeCH HE3HAYUTEbHBI
(R <0,5), paBHO Kak U MeX/Iy 3Ha4eHUAME Jorapud-
MoB ux KoHuentpammii (R < 0,6). Takum o6pasoM,
€CJTi TOBOPUTH O XapaKTePHBIX 3HAUEHUSIX KOHI[EHTPA-
Uil WccaeyeMbIX TpuUMeceil, To B pacdyerax CJeIyeT

MPUMEHSTh CpeAHereoMeTpuYecKie BeJNYMHbBI, KOTO-
pbIe MOTYT CYIIECTBEHHO OTJIMYATHCS OT CpejHeapud-
MeTudeckux (Tab/uIa), 4To COTJACYETCA C BBIBOJAMU
pabot [15—17].

{ O6ckag ry6a

Puc. 1. Cxema uccrenyembix yuactkoB (7—3) Kapckoro Mops u O6ckoii Ty6b
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Puc. 2. TucrorpaMmbl sMmnupudeckux (yHKIMH pacrpe/eieHuss jorapudMoB KOHIEHTpaluii: ¢ — xuaopoduina;, 6 — B3Becw;
6, 2 — UX NUPOTHOe paclpejenenue B Kapckom mMope

CraTucTHYeCKHe ITapaMeTpbl pacnpe/eseHHii H NIHPOTHBIX TPEH/IOB

Boi6opka Bemrmumua | Crartuctimueckue mapaMeTphbl [Hupornptii Tpenz, Cp. apudm. Cp. reoM.
en. / Tpaj
x=7,73; ¢ = 7,90;
C(‘hl A= 2,06, E= 9’9 7,73 4,37
x = 0,64; 6 = 0,54;
AkBaTopua 1gConi S -0,34 + 0,03
Kapckoro mMops A= 2_%877, E _5 :;’77
N =685 X = 2,85; 6 = 9,97,
[ 1 Con A= 64k E ~ 72 2,88 0,87
=-0,06; c = 0,71;
1gCan A=011: E=22 -0,64 £ 0,04
x =22,2; 6 =12,1;
Cent A= 128 =47 222 19,1
AKBaTOpHS 1gCeni * :: 1_’5 ?5;59 E 3’244; OTCYTCTBYeT
O6cKkoii Ty6bI 3 SYG ! R ’6
= X = 93,006; 6 = 29,065
[N = 4742] Com A= 138 E =49 35,6 27,5
lgC x =144 ¢ = 0,32 OTCYTCTBYET
o A=-0,28, E=28
x = 24,5; ¢ = 13,8;
C(‘hl A= 1,53, E= 5’7 24,5 21,4
[IpubpexHnas 30Ha 1gCeni iz 1_’03?3;3?; 2’244; -0,39 £ 0,002
O6cKoii Ty6BI =30 ’5' ;5 — 3 ’8
[N = 2818] Cin A=180 E-173 30,5 23,4
x=1,37; 6 = 0,33;
1gCan A=-012:E =28 -0,29 £ 0,004

ITpumeyanue: N — o6beM BLIGOPKH; X — Cpe/iHee 110 BbIOOPKe 3HAUeHNE; G — CPeJHeKBaJpaTuieckoe oTKI0HeHne; A — Koad-
¢unuent acummerpun; E — koaddurment skciecca.
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AxBatopus O06CKoii ryobI

Uccnenosanpr akBatopun OG6ckoii u otyactu Ta-
30BCKOil Ty6 1o BBIXOAAa B Kapckoe Mope B6JU3N
o-Ba Beubrii, or 66,35° mo 72,78° c.ur. (puc. 1, 2). Bbr-
6pano 260 Touek, KOTOpBIe yIaJeHBI OT 6eperoBoii Jin-
HUU Ha paccTosgHme He MeHee 3 KM. OO6mmii o6beM BBI-
6opku 3a 9 et — 4742 3navenus. ['paduueckoe mpe-
CTaBJIeHNe Pe3yJIbTaTOB WMeeT IIPUMEPHO TOT Ke BUJ,
YTO W Ha pHC. 2. IMOuUpHyeckue (GyHKIUU pacipejie-
JIeHUST KOHIIEHTpaIuil XJopoduiia U B3BeCH OJIU3KU
K HOPMAJBbHOMY JIOTapu(pMUYeCKOMY 3aKOHY. AHaIN3
mmporHoro xoja Besmuun 1gC. u 1gCy, moKa3bIBaerT,
YTO OHHM HAYUHAIOT yOBIBaTH mpu ¢ =70,6° c.mi., 4TO
B IleJIoM corJacyeTcs ¢ gaHHbiMu [8]. Boubimoit pas-
6poc JaHHBIX WM3MEpeHWHl He IO3BOJIET YEeTKO OIIpe-
JIeTUTh TPAHWULBI MEXIy <PEYHBIMI> M <«MODPCKUMHI>
Bomamu. /lyig Takoil (puKcanum HYKHO HCIOJb30BaTh
AQHAJIOTUYHBINT 06beM [aHHBIX, HO MOJyUYeHHBIX eIIMHO-
BpeMeHHO, a He 3a 9 jeT. Pa3HOBpeMeHHOCTh JAHHBIX,
CKOpee BCero, M «CMa3bIBaeT» TPAHUITY, KOTOpasd, B CH-
JIy eCTeCTBEHHBIX TIPUYIH, He MOKET OCTaBATHCS HA O[-
HOM MecTe.

AKBaTOpusi MPUOPEKHOI 30HbI

Boumm mpoaHaTM3MPOBAHB! JaHHBIE, OTHOCSIINECS
K NpUOPEKHBIM yyacTKaM akBatopuii TazoBckoit u O6-
ckoii Ty6 go BBIXOMa B Kapckoe Mope B6IU3N
o-Ba Beusrit, ot 66,35° 10 72,78° c.m1. (puc. 1, 3). Bor-
6paHo 193 Touku, ymajeHHbBIe OT 6€pPeroBBIX JUHWI He
6osee ueM Ha 300 M. MeXrosoBasi I3MeHYNBOCTb PYyC-
Jla, Ce30HHBIE MOJbEMBI U CIIaJIbI YPOBHS BOJABLI HE MO3-
BOJISTIOT Ge3 TIPUBJIEYEHUsT [IOMOJHUTETbHBIX JaHHBIX
TOYHO YCTAHOBUTD, HACKOJIBKO ObLIA yaTeHa TOYKa M3-
MepeHH OT 6epera B TOT WM MHOI rof. O6uHit 06beM
BbIGOpKY 32 9 seT — 2818 3Hauennii. Kak u B npeapiay-
meM cjydae, sMIupuieckre (GYHKIIMH paclipeeseHis
kourentpanuit Cey u Cy, 0OKa3aauch OIU3KUME K HOP-
MaJbHOMY JIOTAaPH(MIUECKOMY 3aKOHY.

W3 paHHBIX Ta6IUIBI CJAeIyeT, YTO XapaKTepHble
3HAUYEHUs KOHIIEHTPAINil OIpe/lesisieMbIX BeIleCTB B OT-
KpbITOil yacTn akBaTopunm OO6cCKoil Ty6BI B Ipelesax
CTaTUCTUYECKOTO Pa3bpoca COBMALAIOT C COOTBETCTBYIO-
MUMI 3HAYEeHUSIMU Ui IpubpeskHoil 30HbI. Ha mmpo-
tax 67,5—70,0° c.11. B IpuOpeskHOl 30He HAGJII0IAt0TCS
TIOBBINIIEHHbIE 3HAUYEHUS KOHIIEHTPAINil XJopoduiia.
AHaJIOTHYHbIE TOBBINIEHHbIE 3HAUYEHUS HaGJI0AI0TCS
7 B OTKPBITOI 9actu akBatopuu OG6CKoif TyOBbI, HO HILKe
1o TedeHuto — Ha muporax 69,0—71,0° c.ur. B cosenbix
Boax Kapckoro Mopsi KOHIIEHTPAIUU OIpeeJisieMbIX
BeniecT (xJ0poduLIa U B3BeCH ) HUXKeE, YeM B HCTyapuul
OO6u, 1 oHM YOBbIBAIOT 110 Mepe yBeJINYeHUs COJIEHOCTH
BOJl U TIOHIDKEHUSI TeMIepaTypbl B 6oJiee BBICOKMX IITH-
poTax.

Teppuropuaibuo 06001 EeHHbIE
pe3yJIbTaThl

Ha puc. 3 mpuBesieHbI THCTOTPAMMBI paclipejieie-
HUA JIoTapu(MOB KOHIleHTpanuil Xjopodmita u B3BecH

no BceM 691 ToukaM 3a Bce rojbl HaOjogeHuii. OHU
pacCYuTaHbl AJI eIUHOI BBIOOPKH TIO BCEM yYacTKaM
obmmM ob6beMoM 8245 3naueHnsd. /[aHHbIE MOTYT OKa-
3aThCS TIOJIE3HBIMU TIPH TTOCTPOEHUH KPYITHOMACIITa6-
HOU Mo/eJii ipuMeceil B IIeHTPaJIbHON YacTu MOp4.
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Puc. 3. Bruaazx kaskaoro yuacrka (1—3) B 0606IIeHHbBIE THCTO-
rpaMMBbl pacipeieseHns Jorapug)MoB KOHIIEHTpAIUii: @ — XJI0-
poduiiia; 6 — B3BEIIEHHOrO BellecTBa

TicTorpaMMbl acCUMMETPUYHbBI: MMeIOT 6oJiee pas-
BHUTOE JIEBOe KPBLIO, MPOCTHUpalolieecss B 00JacTh Ma-
JIBIX 3HAYeHWii JoTapim(dMOB KOHIEHTpalnii. ACuMMeT-
pust o6ycsoBJieHa TPHUCYTCTBHEM B 0O0Iieil BBIGOPKe
3HAUEHWH, OTHOCSIIUXCS K PAa3JIUYHBIM yYacTKaM aK-
Baropmil. ['mcrorpaMMbpl A1 KaXAOTO ToJa B OTIENb-
HOCTH WMEIOT aHAJOTHMYHBIA BHA. [HCTOrpaMMBI JloTa-
pudMOB KOHIIEHTpAITHNil, TOCTPOEHHbIE OTAEeTHHO I
KaXXJOTO y4yacTKa f—3, TpaKTHYeCKH CUMMETPHYHBI.
O BKJIaZle KaXX[IOTO YYacTKa B OOOOGIIEHHYIO THCTO-
rpaMMy MOKHO CyIUTb IO JaHHbIM puc. 3. Buano, uTto
JIleBoe KPBLIO OOOOIEHHBIX THCTOTPAMM BO3HHKAeT W3-
3a TOHWKEHHOTO cofep:KaHWsd XJIopodiiia U MuHe-
pasbHO# B3Becu B KapckoM Mope (yuacTtok 7).

3akouenue

BeimosiHeH  cTaTHCTHYECKUil aHAJIM3 KOHIIEHTpa-
nuit xysopodusia u B3BelleHHOTO BellecTBa B OGCKOI
ry6e 1 B IIeHTpaJIbHOI YacTH Kapckoro Mopst Ha OCHOBe
MHOTOYNCJIEHHBIX CIYTHUKOBBIX JAHHBIX, ITOJYYeHHBIX
ONTHYECKNMU MeTojaMu. /[l He CJINIIKOM KpYII-
HBIX aKBaTOPUil MOKHO KOHCTaTHPOBATh, UYTO (PYHKINH

DyHKIUM pacnpe/iejeHusl KOHIEeHTpaluii X10poduiia U B3BelIEHHOTO BenlecTBa B Bogax OGckoi ry6pr... 981



pacrpesie/ieHnsI KOHIIEHTPALUII 10 YHCTY CIy4YaeB U3-
MepeHIil 6/M3KH K HOPMAJIBHOMY JOTapu(pMIdecKoMy
3aKOHY. JTO TI03BOJIIeT PEKOMEH/I0BAaThb TPH IIOCTpPoe-
HUU Pa3JINMYHBIX PerHOHAJBHBIX MojeJieil B3Beceil uc-
T0JIb30BATh CpeJIHeTeOMeTPUYeCKIle BeJNUUHBI.
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