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B craTbe mpencraBieHbl pe3yabTaThl TUCTAHIIMOHHOTO JIa3€PHOTO 30HAMPOBAHUS BEPXHETO CJIOSI MOpSI
dbnyopecuenTHbIM TuAapoM YDJI-9 B Kapckom Mope B HeMpepbIBHOM aBTOMAaTUYECKOM peXXuMe ¢ bopTa
nBuKymerocs cynHa B 59-m peiice HUC “Axkanemuk Mcrucnas Kennwiin” B 2011 1. [IpuBoasitcs onuca-
HUe TIpudopa, MoaXoA K MHTEPIPETAlMU TaHHBIX O (PIIyopeclieHIIMM MOPCKOM BOMBI, a TAKXKe HEKOTOPbIE
METOINYECKHE aCTIeKThl KaTMOPOBKY U MpoBeeHNs udMepeHuii. [IpencraBieHbl pe3yabTaThl KaTUOPOBKHU
JIMIapa Ha OCHOBE JaHHBIX JA0OPATOPHOTO aHaJIM3a OTOOPAHHBIX B XOJIe peiica mpod BOMIBI C TOBEPXHOCTH.
[TocTpoeHbl KapThl TPOCTPAHCTBEHHOTO pacTipeie/ieH!s] B BEPXHEM KBAa3MOJIHOPOIHOM CJIOE MOPSI KOHIIEH-
Tpauuii xJopoduia “a”, odlIero opraHM4eckKoro yrieponaa 1 B3pecu. CaejaaHbl OLIEHKHA MacIITabOB MPo-
CTPaHCTBEHHBIX HEOTHOPOJTHOCTEM YKa3aHHBIX BhIIIE MTapaMeTPOB, MOKa3aHbl HEKOTOPBIE CBS3M XapaKTepa
MSITHUCTOCTH BEPXHETO CJI0s1 MOPsI ¢ aTMOChepHBIM (DOPCUHTOM U BIMSTHUEM IPECHOBOAHOTO CTOKA.
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BBEAEHUE

JAWCTaHIIMOHHOE 30HOUPOBAHME BEPXHETO CIIOS
MoDps1 QIyOpeCeHTHBIM JIMAAPOM C OOpTa IBUKYIIS-
rocsl CymHa TIO3BOJISIET TOJyYaThb JTaHHBIE O TPO-
CTPAaHCTBEHHOM pacIipefeICHNN TaKUX BaKHBIX TTa-
paMeTpoOB BOAHOM cpenbl, Kak Xjaopodwul duto-
IUTAHKTOHA, OKpaIlleHHOE OPraHMYecKOoe BEIeCTBO
(OOB), nnu wHave “XeaToe BellecTBO” (B aHIJIO-
s3plyHOM mutepatype — CDOM, “chromophoric dis-
solved organic matter”, mimm “yellow substance”),
a Takke 00II1ast B3BeCh B pesKUMe peaTbHOTO BpeMe-
Hu [9, 12, 19-22].

B ycnoBusix orpecHeHHUs IIPUIIOBEPXHOCTHOTO
CJIOSI MATEPUKOBBIM CTOKOM U IOBBIIIEHHOI BEpTU-
KaJbHOM CcTpaTU(PUKAILIMU IIJIOTHOCTH, OOBIYHO MaK-
CUMAaJIbHbIe KOHIIEHTpAalluM TEPPUICHHBIX BEIIECTB
Ha meiabdax Mopeil UMeeT caMblii BEpXHUIA, 4acTo
OuYeHb TOHKUI 1 HanboJiee MpeCcHBIH c1oi Boabl. Ta-
Kasl cuTyanusi TUOWYHa 1 I OacceiiHa Kapckoro
MOPsI, HAXOASIIETOCs MO, BIMSIHUEM MOIITHOI'O KOH-
TUHEHTaAJIBHOTO cToKa peKk O0b n EHuceit, BBIHOCS -
mux B bacceiitn Kapckoro Mopst 60J1bIire MacChl MU-
HepaJIbHOM B3BECH, BEIIECTB OPraHMYECKOIO IIPOMC-
XOXIIEHUSI U OMOTeHHBIX 3JIeMeHTOB. [l KapcKux
BOJ XapaKTepPHO HaaW4Me MOIIHBIX (DPOHTAIBLHBIX

30H, YaCTO JOCTATOYHO Y3KMX (OT IECSITKOB U COTEH
METPOB 10 NeCATKOB CAHTUMETPORB), OOJIBIIIOE pa3HO-
obpasme Me30MacIITaOHBIX M CyOMe30MacIITaOHBIX
CTPYKTYp, a TAaKXKe 3HAYUTEJIbHOE pacIpoCTpaHeHe
PEYHBIX TUIIOMOB IO MOBEPXHOCTU MOps (CM., Ha-
npumep, [6]).

3oHAMpPOBAHUE JIMAAPOM IIPOMCXOIUT Yyepe3 Mo-
BEPXHOCTh MOPSI, IIO3TOMY CBOM BKJIAI BO (hryopec-
LICHILII0 BHOCUT HaXKe CaMblil TOHKMI1 IIOBEPXHOCT-
HBIH cioii [20]. DTO HEAOCTYITHO JJIS JIIOOBIX IPYTUX
9KCIPECCHBIX METOIOB U3MEPEHMI, NCIOIb3YIOIINX
3a00p MOPCKOI BOIbI ¢ HEKOTOPOTO TOPM30HTA Ha
xomy cynHa. Kpome Toro, 1uaap B3aMMOIEUCTBYET C
HEBO3MYILIEHHOW BOOHOM CPEIOM, ITPU 3TOM OTCYT-
CTBYIOT HexKeJlaTeJIbHbIe OTCTaBaHMWsI U3MEPEHUIl OT
peajbHOTO BpeMeHHU, Hen30eXXHbIe TIPU pellIeHUH 3a-
JTa4y JOCTaBKM 3a00PTHOM BOOHI B TA0OPATOPHUIO, OT-
CYTCTBYIOT TakKxKe MNOTEHIMAJILHO BO3MOXHBIE MC-
KyCcCTBeHHBIE 3(h@MEKThl CIriaXMBaHUS BBICOKOYA-
CTOTHOM wu3MeHYMBOCTU. [lajee, eclim CpaBHUTh
JlJa3epHOE 30HIAWPOBAHUE C APYTMMU IUCTAHLIMOH-
HBIMU CpeACTBAMHU WM3MEPEHUI, CJeIyeT OTMETUTh
OYEeBHIHOE MPEUMYIIECTBO AKTUBHBIX 30HINPYIO-
IIVX METONOB Iepel MacCUBHBIMU (HalpuMep, pa-
JMOMeTpaMy HaJBOAHOIO WJIM CIIyTHUKOBOTO 0a3u-
poBaHMS) B 4acTU 0o0Jjiee BHICOKOM YyBCTBUTEIILHO-
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Puc. 1. ®iyoporpaMma MOPCKOIi BOIbI M CITEKTPaJIbHbIE
KaHaJibl (hiryopeciieHTHoro uaapa YDJI-9.

CTM W TOYHOCTHU TIOJlydaeMbIX JAHHBIX O BOMHOI
cpelle, a TaKKe HE3aBUCUMOCTHU OT COJIHEYHOI OCBe-
meHHocTU. HecMOTps Ha IIMPOKMIT OXBaT U pery-
JISPHOCTh CITYTHUKOBBIX HAOJIIOACHW, OHU MOKa He
MMEIOT CPAaBHUMBIX C IUAAapaMU XapaKTEPUCTUK BCe-
MOTOJHOCTHU Y BBICOKOTO MMPOCTPAHCTBEHHOTO pa3pe-
LIEHUSI, UTO 3aTPYAHSIET U3ydeHNE HAa UX OCHOBE Cy0-
ME30MAaCIITaA0HOM W3MEHUYMBOCTU BEPXHEro CJIOS
MOps, 0COOEHHO B ceBepHBbIX Mopsix. [ToaTomy Oia-
romapsi BBICOKOMY MPOCTPaHCTBEHHOMY paspele-
HUIO, IIIMPOKOMY JUHAMUUYECKOMY IMANa3oHy 4yB-
CTBUTEJILHOCTU U U3BMEPEHMIO TPEX pa3HBIX MapaMeT-
pOB OMHOBpPEeMEeHHO, (hiryopeciieHTHEIN uaap Y®JI-9
JlaeT OOJIbIIIME BO3MOXHOCTU TIPU HCCIEAOBaHUU
cyomezomacmTabHbix (1—10 kM) 1 MeIKoMacITad-
HBIX (1—1000 M) gBieHUI B BepXHEM cj10sI Mops [1,
13, 35].

Ha nporsckenumn nociemaux 30—40 et msITHU-
CTOCTh CBOICTB OKe€aHa MCCJIeAoBaach ¢ IIOMOIIBIO
anmapaTyphbl Ha ABVKYIIMXCS HOCUTEIISIX (cyda, ca-
MOJIETBI, CITYTHUKHW), a pe3yJbTaThl U3MEPEHUI UC-
MOJb30BAJIMCh I pacdyeTa IIPOCTPAaHCTBEHHBIX
CIIEKTPOB KOHIICHTpAlLIMii MpUMeceil U XapaKTepHu-
CTUK cpennbl (CM., HaTripumMmep, [17, 24, 25]). B nutepa-
Type ONUCaHbl MHOTIOYMCJICHHEBIC MCCICOOBAaHUS
MPOCTPAHCTBEHHON W3MEHUYMBOCTU TIJTAHKTOHHBIX
coobmectB [7, 8, 23, 28], OONBIIMHCTBO pabOT MO-
CBSIIIEHBI pacIpeieIeHUIO 300TUIaHKTOHA, TPUYeM B
MaciTabax 6ojiee 1 km (Hanpumep, [25]). B nmyonu-
Kalusix peBaupyeT MHEHUE, YTO MeJKoMaciuTab-
Hasl U3MEHYMBOCTh WJIM MSTHUCTOCTh MpUCYIIA B
MEPBYIO OYEPEIb 300IUIAHKTOHY, B TO BpeMsi Kak (puTo-
IUTAHKTOH U3MEHYMB CKopee B cyome3omaciiuraoe [37].
OnHako BCTpeyaroTcsl HAOI0AeHUST MeJIKOMAacIlITad-
HOM M3MEHYMBOCTU KOHIICHTPAlMii (DUTOILUIaHKTOHA
B IOBEPXHOCTHOM CJIO€ MOPE 1 BHYTPEHHUX BOJIOE-
MoB [18], a Takzke MUKpOMacCIITAaOHOMH M3MEHYNBO-
CTH KOJIMYECTBa 300IUIaHKTOHA [27]. MccnenoBaHus

MSTHUCTOCTU OpraHMYecKux BeuecTs [3, 33] u B3Be-
cu [31, 32, 36] B MaJIbIX IPOCTPAHCTBEHHBIX MACILITA~
0ax BCTpevaloTcsl pelako, MO-BUAUMOMY, U3-3a He-
XBaTKW WHCTPYMEHTAJbHBIX CPEACTB ISl MPOBEe-
HUSI MOAOOHBIX UCCIEAOBAaHUM.

MATEPHAJIBI U METOJbI

B xone 59-ro peiica HUC “Akanemuk Mctucnas
Kenapin” BBIIOJIHSIOCH KBa3MHEIIPEPHIBHOE -
CTaHLIMOHHOE 30HAMPOBaHE IOBEPXHOCTHOIO CJIOS
MOpsI C TIOMOILIBIO (piIyopeclieHTHOro jauaapa YPDJI-9,
YCTaHOBJIECHHOTO B HOCOBOM YaCTH CydHa Ha BHICOTE
8.3 M Hax IToBepXHOCTLIO Mopsl. JIumapsl cepun Y DJI
ObuT pa3paboTaHbl B WMHCTUTYTE OKEaHOJOTUU
uM. I1.T1. HIupirosa PAH B 2001—2009 rr. 1 Ha ripo-
TSDKEHUM TIOCEOHUX JIET YCIICIIHO ITPUMEHSIINCH
OoJjiee yeM B 35 pa3anuHbIX aKcrieauuusax MHCTUTYTa
B IIPECHBIX, COJIOHOBATHIX, COJICHBIX 1 YIbTparaauH-
HBIX BogoeMax. OHU mpemHa3HA4YeHEI IS M3Mepe-
HUSI KOHLIEeHTpaLuii xJijopodmia “a” (xia “a”), OOB,
a TakKe oOIIeil KOHIIEHTPALIMKY B3BEIIIEHHOTO Bellle-
CTBa B BepxHeM ciaoe Mops [1]. TommuHa 3o0HaUpYye-
MOTO CJI0SI, B KOTOPOM U3MEPSIIOTCS KOHLICHTpAILIUU
1 KOTOPBIA MBI YCIIOBHO CUMTAaeM II€peMeIlIaHHbIM,
3aBUCHUT OT CTEIIEHU IIPO3PaYHOCTHU BOIBI Y BAPUPY-
€TCSI OT TIePBBIX JIECSITKOB METPOB B OTKPHLITOM MOpE
JI0 OECSITKOB CAHTUMETPOB B MYTHBIX HPUOPEKHBIX
BOJIaX, HACHIILIEHHBIX MUHEPaJIbHOM B3BECHIO U OpTa-
HUYECKUMU COCTUHEHUSIMU.

HN3mepenue comepxxanus xi1 “a” u OOB npousso-
JIUTCSI HA OCHOBE aHaJIn3a CUTHAJIOB (DJIyopeclieHIIUH
cpenbl, IJIs OMNpenesieHrsl KOJMYeCTBa B3BECHU MC-
MOJIb3YETCSI CUTHAJI OOpPaTHOIO YIIPYroro pacCesHus
JIa3epHOro UMMyJibca Ha YyacTullax B3BecHu. Bce naH-
HbIE HOPMUPYIOTCSI HA CUTHAJ KOMOMHAIIMOHHOTO
paccessaust Boabl [30, 35]. CrekTp mpuHUMAaEeMOIo
CUTHaJla U CHeKTpajbHble KaHajbl Jumapa YDJI-9
npeacTaBieHbl HA puc. 1. U3MepeHMus mpoBoOasATCS C
yacrtoroii 2 'l B aBTOMaT4ecKoM pexxume. OCHOB-
Hble TEXHUYECKUE XapaKTepUCTUKU jugapa YDJI-9
npuBeneHb! B Tadi. 1. Teopus n metognka dayopec-
LIEHTHOTO M YIIPYIOro JIa3epHOIO 30HIMPOBAHUS B
BOJIax IIMPOKOTO Arara3oHa TpOoGHOCTU MTPUMEHMU-
TeabHO K auaapam cepun Y DJI onyGiamnkoBaHbl B [13,
14, 34, 35].

Kpome 3Toro, B xone peiica BHIITOJIHSJIOCH HEMpe-
PBIBHOE 30HAMPOBAHME TEPMOXAJTMHHOI'O COCTOSIHUS
MOBEPXHOCTHOTO CJIOSI MOPSI 110 XOAY Cy/AHAa C [TIOMO-
mpio rmpoTtouHoii CTD-cucrembr. OTOOP BOIBI OCY-
LIECTBJISIJICSI C MOMOIIBIO BCAChIBAIOIIETO LIEHTPO-
6exxHoro Hacoca Grundfos JP-6 MomHocThO 1.5 KBT
yepe3 TMOKU BUTOM IIIJIAHT JUIMHOK 9 M, BhIBEIECH-
HEBII1 32 00pT ¢ pabdoueii manyonsl. Ha xony cymHa 3a-
OOpHBIII KOHell IJJaHTa YyAep>KUBAJICS CUCTEMOit
CBUHIIOBBIX TPY30B M pacTsLKeK Ha TIyOMHE OKoyo 1 M
HIXE MOBEPXHOCTU BoAbl. DakTUUecKas IIPOU3BO-
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MPOCTPAHCTBEHHAS U3MEHYMBOCTb KOHUEHTPALIM 3

Taommma 1. OcHOBHEIE TapaMeTPhl YIbTpadroseToBoro diryopeciieHTHOoro aumapa Y DJI-9

JITMHBL BOJTH BO30YKIeHMS 355, 532 am

CHCKTpaJ'H)HI)Ie KaHaJIbl IpUCMHUKA

355, 385, 404, 424, 440, 460, 499, 532, 620, 651, 685 um

2T
6 HC

YacroTta 30HIUPOBAHMS
JIUTEeTbHOCTD UMITYJIbCa
DHeprusi B UMITyJIbCe
Teneckonuyeckast cuctremMa

AnepTtypa 00beKTHUBa 140 Mmm
HMcTtouHuK nuTaHus

Bec, rabapurnt
doTonprueMHUKI
CnexTtpajbHasl CeJeKIIUs
50 MTI'g

10 6ut

Yacrora muckpern3amum ALTT
PaspsimHocts ALLTT
IIporpaMmmHoOe obecrieueHue

1.5 MIx (355 um), 3 MIx (532 HM)

KeIJIEPOBCKOTO TUIA, PETYJIUPYyEMBbIil IHAMAa30H JATbHOCTU
o oobekTa — 1.5—25 M

220 B, 50 I't, 120 Bt

35 kr, 800 X 550 X 250 MM

DY ¢ MyJTbTUIIETOYHBIM KaTOIOM

4-KaHaJlbHasI ONITUYECKAS CUCTeMa C MHTepDEepeHIIMOHHBIMU ¢/

Windows XP, GPS-nipuBsizka, oHJ1aiiH oToOpaxkeHre npohus
U TTOCTIPOLIECCUHT JaHHBIX B COOTBETCTBUU
¢ TpebyeMbIMU NapaMeTpaMu 00pabOTKM IJIsI KApTUPOBAHUSI palioHa paboT

IuTelrbHOCTh Hacoca — g0 0.8 n/c. Bona momaBanach
B YKPETUJICHHBIN Ha TTay0e CIIeIIUaTbHBII 3aKPBITHIA
KoHTeitHep o0beMoM 70 J1 ¢ yCTaHOBJIEHHBIM B HEM
CTD-30on10M SeaBird SBE911. JlaHHBIE 30HOAMPOBa-
HUS TepenaBaIlich M0 Kabeio Ha KOMITBLIOTEp B Jia-
OopaTopuy BMECTE€ C JAaHHBIMU CYIOBOM CHUCTEMBbI
GPS. Bpems o6HOBIEHUST BOIOBI B 0aKe COCTaBIISIIIO
okoJio 100 ¢, uto npu ckopocTu cyaHa 10 y3710B cooT-
BETCTBYET POCTPAHCTBEHHOMY MacIlTa0y “Crilaxku-
BaHUA” TaHHBIX OKOJIO 500 M.

Ha mipotskeHNU 5KCIeIULIMA BEAPOM C TTIOBEPX-
HOCTH OTOMpAaIUCh ITPOOBI BOALI HA CTAHILIMAX U Ha
XOMy CyJIHa, C TOYHOI CUHXPOHM3ALUEM IT0 BpeMEHU
C NUMIApHBIMU U3MepeHUsIMU. g Gojiee TOYHOTO
B3aIMHOTO COIIOCTABJIEHUSI PEe3yJIbTATOB CO3IaBa-
Jlach MHTerpaJibHas mpoda oobemom S50 J1 1J1s1 pachpe-
JeJeHUSI MEXTy aHATUTUYECKIMU JTAO0PATOPUSIMU.

MaccoBy1o KOHLIEHTpalIU0 B3BeCU (MT/JI) oIpe-
JIEJISUT CTAaHIAPTHBIM METOOOM (bMIBTPALIM IO Ba-
KyymoM 400 MOap ¢ ITOMOIIbI0O MEMOpPaHHBIX SIICP-
HBIX GUABTpoB (D47 MM, nuametp 1op 0.45 MKM).
KoniieHTpamuio onpenessiiii B3BeIINBaHUEM (PHIb-
TPOB € TOYHOCTBIO A0 +0.01 MT, COOTHOCS C 00BEMOM
oTuiabTpoBaHHOUW Boabl. IlogpoOHee MeTomuKa
ornmcana B [11].

Oprannyeckuii yrjiepol BO B3BEIISHHOM M pac-
TBOpPEHHO! dopMax ompenessyics Ha aHaIUM3aTope
TOC-Vcph dupmbl Shimadzu ¢ npucraBkoit SSM-
5000A 1o MeToIMKe, MOAPOOHO U3JTOXKEHHOI B padbo-
Te [2]. JlaHHBIE O IMPOCTPAHCTBEHHBIX paclpeesie-
HUSIX opraHuuyeckoro yriepoaa B Kapckom mope
npuBeaeHbl TaM Xe. [IpoObl Boabl (pUIBTPOBAINCH
yepe3 IIpeaBapuUTeIbHO HpokaneHHbIe mpu 430°C
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¢unbprpel Whatman GF/F ¢ yclIoBHBEIM TuamMeTpoM
nop 0.5—0.7 mxMm. CpeaHuit o0beM mpopuIbLTPOBaH-
HOI BOJBI Ha KaXJIOW cTaHUMuU cocTasisi ~10 .
®uabTpaT IS OIpeneeHUs pacTBOPEHHOTO opra-
HUYECKOro yriaeposaa rnoakucisuics 1o pH = 2 u xpa-
HUJICS B XOJOIWJILHUKE, (PUIBTP C COOpaHHBIM Be-
IIECTBOM 3aMopaxkuBacs 1 xpanuics rmpu —20°C mo
MoCeAyIOIINX aHATU30B.

Jnst onpeneneHUsI KOHIEHTpALUM X1 “a” IIpoOkI
BOJBl (PUIBTPOBAIUCH Yepe3 CTEKIOBOJOKOHHBIE
¢unbrpel GF/F nipu paspstckenun He 6osee 0.3 aTt™.,
KOTOpBIEe 3aTeM nomerniaauch B 90% alneToH W mpu
temrepatype +4°C B TeMHOTE BBIACPXKUBAJINCH B TE-
yeHue 24 4. [TomydeHHBIN 3KCTpaKT aHAIM3UPOBAJICS
¢ nomo1bio payopumerpa MET'A-25, 1 paccunThI-
Bajlach KOHLIEHTpalus xJ1 “a” [15, 29]. Takxke npoBo-
IWJINCHh aHAIM3BI 110 CTAaHAAPTHOM CIIEKTPO(POTOMET-
puyeckoit metoauke [5] B mabopatopun MO PAH,
JIJIS 4eTo cpasy Iocjie oToopa MpoObl ObUIN OTHOUIb-
TPOBaHBI Yepe3 CTeKII0BOJOKHUCThIE (putbTpbl GF/F,
BBICYIIIEHBI ¥ 3aMOPOXEHBbl JUISI TMOoc/enyolei
TpaHCOOPTUPOBKU. OOBEM MPOGUIBTPOBAHHON BO-
bl (B 3aBUCMMOCTH OT MYTHOCTH) MEHSIICS OT S5 10
8.25 1. AHanu3 B3BeCH, OCaxkJAeHHON Ha (pUILTPHI, U
pacyeT CyMMapHbIX KOHLEHTpalii MUHEPAJTbHOW U
OpraHmveckKou (pakmuii IIPOBEeIeH MO METOAMKAaM,
onuvcaHHbIM B [10].

KAJIMBPOBKA JIUAAPHBIX U3MEPEHUN

Bepudukanuio JIMIapHBIX U3MepeHUT HeoOX0-
MO TIPOBOINTH JIJTsI KaXKIOM aKBaTOPHUH WIIM Ce30Ha
paboT, B IIEJISIX MMOJIyYeHUS KapT IIPOCTPAHCTBEHHOTO
pacmipeieIeHUsT 3THX ITapaMeTpPOB B aOGCOIOTHBIX,
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Puc. 2. KannbpoBka numapa mo JaHHBIM J1a00paTOPHBIX
n3MepeHuii mpod Boabl Ha XJ1 “a” (a), OOY (0) u macco-
BYIO KOHIIEHTpaLIMIO B3BeCH (B).

BeCOBBIX eanHUIIaX. [IpyHMaeMble TMAapOM CUTHA-
JBI QIYOpPECEHIIMU U OOpPaTHOI'O pacCesTHUS 3aBU-
CSIT, IIOMMMO KOHIICHTpAIIMii BEIIECTB B BOAE, TAKKE
OT MHOXecTBa (haKTOpOB — ST (pIayopecueHIUun
XJaopoduiiia 3To BUIOBOI cocTaB (PUTOIUIAHKTOHA,
ero ¢dasza cykieccur U (PU3NOJIOTMIECKOE COCTOSI-
HUe, abuoTtmyeckue (pakTOpbl BOIHOI Cpelbl; IS
OpraHMYeCcKUX BEIECTB 3TO MX MOJEKYISIPHBINA CO-
CTaB; IUISI MUHEPaJIbHOI B3BECU — €€ TPaHyJIOMETPH-
YECKMI U XUMUYECKUI COCTaB.

JlaHHbBIe TUIapa KaJauOpoBaJHuCh IO pe3ybTaTaM
CTaHJIAPTU3MPOBAHHBIX J1aOOPATOPHBIX W3MEPEHU
KOHILIEHTpaluii X1 “a” [MKr/i], oblero opraHuye-
ckoro yriepoga (OOY) [Mr/i], paBHOTO CyMMe B3Be-
IIIEHHOTO Y PacTBOPEHHOr0, U MacCOBOM KOHIIEH-
Tpauuu B3Becu [Mr/i]. IToydeHHbIe ypaBHEHUS pe-
rpeccum TipeacrtaBlieHbl Ha puc. 2. Heobxommmo
OTMETHUTh, YTO 151 COMOCTABIEHUS C CUTHATIOM b1y~

opecucHuuM 1ipu 440 HM, HaxoOsSIIMMCS BOJIU3U
CIIEKTPAJIbHOTO MaKCHUMyMa (hIyopecleHIIMU opra-
HUKHU, U3 KOHTAKTHBIX U3MEPEHUI HaMM ObLIM MC-
MoJIL30BaHbI JaHHBIE 00 OOY Kak HandoJIee MOJTHBIE
U pelpe3cHTaTUBHBIC CpelIy aHaJIM30B OpraHuYe-
CKHUX BeLIECTB, NPOBOAUBIINXCS B 3KcneauLu. JIio-
6ag opraHuka, B3BellleHHasT WU pacTBOpPEHHAasI,
duyopecuypyeT Npu BO30YXKISHUM JIa3epPHBIM UM-
MyJIbCOM, ciemoBaTenbHo, nMeHHO OOV Hamboee
MOOXOMUT UISI TTOWCKA KOPPENSIIIUOHHBIX CBSA3EH C
curHaiaoMm GJIyopeclueHIINN.

s x1 “a”, OOY u B3Becu MoaydeHbl Koadhhu-
LMEeHTH! Koppessauuu (R?), pasabie 0.77, 0.77 u 0.86
COOTBETCTBEHHO. OTHOCUTEIBHO HEBBICOKAsI KOppe-
JISIUMS U3MEPEHHOTO JUAApOM CUTHaia diayopec-
LEeHLM OPTraHWKHW U IIOJIydeHHOro Ha mpobax OOY
0o0ycJIOBJIeHA TeM, 4YTO JIa3epHOE M3JIyYeHHUEe MOTJIO-
IIIAaeTCS TOJIBKO OKPAIIEHHOM YaCThI0 OPraHUYE€CKOIo
BEIIECTBA, HAXOMSIIErocss B BEpXHEM KBa3MOIHO-
poaHoMm cioe (BKC). Tak kak MaplipyT peiica mpo-
XOJWJI B OTKPBITHIX U IIPUOPEKHBIX BOIAX, HAXOIS -
IIUXCS MOM BIWSIHAEM MaTepUKOBOI'O CTOKa pas-
JIMYHOTO TeHe3uca, BOIbl Pa3HOro TUIA MOTJIHU
colepXaTb OpraHMYeCcKre BelllecTBa pa3IUudHOIO
MOJIEKYJISIPHOTO cocTaBa. Takke OHM HAXOOWINCH B
pacTBOPEHHOM, KOJUIOUAHOM UM B3BEIIIECHHOM BUIIE
[4, 32] m, cTporo roBopsi, pa3IMIHbICE KOMITOHEHTHI
OpraHvKM BHOCWJIM pa3HbIM BKJIad B IPUHUMAEMBIIA
JquaapoM curHan ayopecueHuuu. st puToriaHK-
TOHA TaKXKe MOXHO OTMETUTh HEITOCTOSIHCTBO BUIO-
BOIO COCTaBa BCJIEACTBHUE CMEIICHUSI BOH Pa3HOTO
TUIIA 10 MaplIpyTy peiica [6]. s B3Becu Koaddu-
LAEHT KOPPEJIILUM TaHHBIX IMAapa U U3MEPEeHUN Ha
npo0bax BHIIIE, YTO OOBIYHO HAOIIOAACTCS aBTOpPaMU
U B IPYTUX COJICHBIX U IPECHBIX aKBATOPUSIX U OTPa-
KaeT MeHee CIIOXHBIN pn3ndecKnii MexaHmu3M (op-
MHUPOBaHUS CUTHAJIA YIIPYTO pacCesIHHOIO Ha3aj Jia-
3€pPHOT0 UMITYJIbCA MO0 CPaBHEHUIO C (hJIyOpecCleHT-
HBIM CHUTHaJIoOM. B 11enoMm, yduThIBas MacuiTtad
aKBaTOPUU MU IIPONOJDKUTEIBHOCTDh 3KCIICOUIINH,
KOppeJsilus JaHHBIX JInapa U KOHTaKTHBIX U3MEpe-
HUIi yIOBJIETBOPUTEIbHAS.

[MPOCTPAHCTBEHHASI U3SMEHYMBOCTb
BNO-OIITUYECKHUX ITOJIEN
KAPCKOI'O MOPA

CybMe3oMacmiTabHast M1 MeJIKOMacITabHasl 13-
MEHYMBOCTH XJIOpo(dULJIa, pACTBOPEHHON OpraHUKU
U B3BECH B JiMamna3oHe OT JECSITKOB METPOB J0 Tep-
BBbIX KWUJIOMETPOB, BEPOSITHO, SIBJSIETCS HauMeHee
W3YYEHHOU BCJIEACTBME HEAOCTaTKa WHCTPYMEH-
TaJIbHBIX METOJIOB IJISI TIOJIyYeHUs TOJOOHON WH-
¢dopmalium, Tak Kak CIyTHUKOBbIE JaHHbIE OOBIYHO
He 00ecreyrnBaloT TpedyeMOoro mMpoCTPaHCTBEHHOTO
paspelieHnsl, a KOHTAaKTHBIMU METONaMU MPOBECTU
TaKue 4acTble U3MEePEHUsI HEBO3MOXKHO.
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Tabmuua 2. PacnipeneneHre MaciitaboB IMSITEH MO MapuipyTy cyaHa. OOlee KOJIMYeCTBO U3MEPEHUI sl KaxkIoro
u3 mapaMmeTpoB — 6osee 600000 wmT. 3HaUeHUS KOHLIeHTpauuii 1 xi1 “a”, OOY u B3Becu MPUBOIASATCSI B MKT/JI, MT/J1

n M]"/J'I COOTBECTCTBEHHO

CpenHmii S % MunumanbHas MaxkcumanbHass | MakcumanpHass/ | KoamdecTBo

macmrTat, M r KOHIIEHTpAITS KOHIIEHTpalvsl | MUHUMaJIbHas MSITEH BCETO
X “a” 72 96 0.06 9 150 136743
ooy 24 53 0.25 20 80 134821
BsBech 46 150 1 33 33 131800

Hamepenus B KapckoM Mope BeIUCh B HeIlpe-
pbIBHOM pexume. [1o pesynbTatam uaMepeHuii ObLIn
IMOCTPOEHBI  MPOCTPAHCTBEHHbIE pacHpeacacHUS
GHMO-ONTUYECKUX ITApaMETPOB B pa3HBIX MacIlTabax,
B TOM 4HCJIie U IS Bceil akBaTopuu Mops (puc. 3).
B 1ieioM MOXHO OTMETUTh, UTO MOBBIIIEHHbIE KOH-
LIEHTPALIMA U3MEPSIEMBIX ITapaMeTPOB ITOBEPXHOCT-
Horo cjosi B KapckoM Mope mpakTHMYecKM Bceraa
CBSI3aHBI C BIUSTHUEM PEYHOTO CTOKA U TIPUYPOUYCHBI
K YCTBSIM pPeK VIV UX miaoMaM. [Ipeaesrbl n3MeHYH -
BOCTHM BeJUYMH B MaclTabax akBaTOpUU, IMPU
yCpeOAHEHUH KOHIEHTPAILMi COOTBETCTBEHHO ITPO-
CTPaHCTBEHHOMY pa3pelleHUI0 PUCYHKOB, COCTABUIU
0.1-5 Mkr/n mns xa “a”, 0.5—11 mr/n nass OOY u
0.1—5 mr/a mrs B3Becu. OmHaKO IIPU pacCCMOTPEHUN
MEJIKUX MAacIITaboB AUaIa30H U3MEeHEHUST KOHIIEH-
TpallMii CyllleCTBeHHO OoJblie (CM. TabJl. 2 U KOM-
MEHTapUU HILKE).

OCHOBHOE BHUMaHHE B 3TOU CTaThe MbI YAesieM
M3MEHYMBOCTHY B MacIITabax OT AECSATKOB METPOB IO
KMJIOMETPOB. MBI HCXOOMM U3 IPEACTaBICHUS O
“ISITHUCTOCTU” pacHpenesieHuit (UTOILUIaHKTOHA,
OpraHMYeCKNX BEIIECTB 1 B3BECU B 3TOM AMANa30HE
MaclITaboB, OITycKas OTCYTCTBHE aHM30TPOIUU
pacnpeneyieHus1, HanpuMmep, (GUJIaMEHTOB Ha IIO-
BEpPXHOCTH Mop#. JlaHHOe yTBepKIeHNEe MOAKpeTLIe-
HO COOCTBEHHBIMM HATYPHBIMM HAOIIONEHUSIMU C
IMOMOIIBIO (hJTyopeclieHTHRIX TruaapoB Y DJI-cepuu B
JIecSITKaxX 3KCIIEAUINI B pa3jIMIHBIX aKBaTOPHUSIX, a
TaKKe HAaXOMUT IMOATBEPXKACHHE B PsIIe OIyOIMKO-
BaHHBIX paboT (Hanpumep [17, 18]). Huke Mb1 nena-
€M IIOIIBITKY ONMCATh XapaKTepPUCTUKHN 1 HEKOTOPEIE
CTAaTUCTUYECKNE OCOOCHHOCTU ISITHUCTOM CTPYKTY-
pbl Ha OCHOBE JIMIAPHBIX JaHHBIX B MajOM IIpO-
CTpaHCTBEHHOM MaciTabe. PaHee mogoOHEBIN aHa-
mm3 g1 Kapckoro Mopst He IIpOBOIMIICSI BBUIY OT-
CYTCTBUSI TaHHBIX HEOOXOIUMOTO pa3pelleHuUsI.

B kauecTBe KpuTepus LISl oNpeaeaeHUs] TpaHuIl
OTHEJBbHBIX “TISTeH” (B aHTJIOSI3BIYHOM TUTEpaType —
“patches”) mjIst KaxKmoit TOYKM N3MEpeHNI aBTOpaMu
ObLIIO TIPUHSITO TEpBOe BCTpeueHHoe (Oiumxaiiliiee)
U3MEHEHHE COOTBETCTBYIOLIEH KOHLEHTpallMu Ha
OIHY JECSTYIO BETMYNHbBI CTAHIAPTHOTO OTKJIOHECHUS
U 00Jiee, paCCUMTAHHOTO IO BCEMY MaCcCUBY TaHHBIX
BIOJIb MapIIpyTa caegoBaHus cyaHa. Kpurepuii ObLT
BbIOpaH M3 KauyeCTBEHHBIX COOOpakKeHWil, pacyeThl
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TIPOM3BOIVUIMCH IJIST KaXKIOM TOYKU psima o KaXKImo-
My OTIeJIbHOMY MapamMeTpy. CTaTUCTHKA MSTHUCTO-
CTH TIpUBeicHA B Ta0JI. 2. B Hell mpuBoasATCS cpeaHme
pasMepsl TISITeH, MUHUMAaJIbHbIC, MaKCUMAaJIbHBIC 1
cpeaHre KOHIIEHTPAIUK O MapIIpyTy CyIaHa, a TaK-
K€ OTHOCHUTEJIbHOEe CTaHAapTHOe OTKJIoHeHue (S,)
JUTST KaXXJI0W KOHIEHTpaluu, paBHOE OTHOIIEHMIO
CTaHJAPTHOTO OTKJIOHEHUsS K CpelHeMy 3HauyeHUIO
Mo psiny JaHHBIX. [1py 3TOM BBIOpaHHBIM HAMU KPHU-
Tepuii paseH 0.1,

KonuuecTtBo n3MepeHnil KaxkKa0i KOHIIEHTPaLT
coctaBuio Oojiee 600 THICSIY Ha BCE aKBATOPUU
Kapckoro Mopsi. Pasmepnl ompeneeHHBIX TaKAM
CITOCOOOM IISITeH U3MEHSIIOTCS B Iuaria3oHe oT 10 M
no 10 km. CremyeT oOpaTUTh BHMMaHHE Ha 3HAYM-
TEeJIbHYIO Pa3sHUILY MEXIY NUKOBBIMU 3HAYCHUSIMU
KOHIIEHTPALIMi1 IJTST KaXKI0ro U3 ImapaMeTpoB (OTIn-
yue B 150 pa3 mist x1 “a”, B 80 pa3 mist OOY u 33 pasa
IUIsT B3BecH). JlaHHBIC 3HAYCHUS HE SIBIISIIOTCSI BBI-
OpocaMu, KOTOPbIE MOXKHO OBLIIO Obl OTHECTU K TOM
VJIA MHOM TOTPEIIHOCTU, a, HAIIPOTUB, IPEACTaBIISI-
IOT CO0O0I1 3HAYUTEIBbHBIII MaCCUB U3MEPEHMIT, OTHO-
CAIIUIACS K IPUYCTHEBBIM 00IaCTSIM IJIsI BEpXHETO, U
y4acTKaM OTKPBITOTO MOPS JUISI HIDKHETO Ipenelia
U3MEHYMBOCTM KOHIeHTpauuii. Kak TroBopuiioch
BBIIIIE, HA KapTax pacIipeaeeHus, TIOCTPOSHHbBIX JJIsi
BCceli akBaTOpUU, TTIOAOOHOI N3MEHYMBOCTU HE BUJI-
HO M3-3a HEeM30EeXXHOro yCpeIHEHMSI, OJHAKO OHa
MPUCYTCTBYET B MaJIbIX MacluTabax, M Kaxkaasi HeOoI-
HOPOJIHOCTb TIOATBEPXAAETCS COTHSIMH JIHIapHBIX
n3MmepeHnii. Heo6xognuMo OroBOpUTHCS, UTO OITOP-
HbI€ HaTypHbIE JaHHBIE, ITOJYYeHHbIE Ha Mpo0ax mJIs
KaJauOpOBKHU JIMIapa, JieXKaT B 3HAYUTEJILHO OoJjiee
Y3KOM Juaria3oHe KOHIIEHTpalluii, MO3TOMY TOBO-
PUTHh O JTOCTOBEPHOCTU M3MEPEHUII B aOCOIIOTHBIX
€IMHUIIAX B CTOJIb IIIMPOKOM IMHAMMYECKOM Iuara-
30HE€ MOXHO JIMIIIb JOMYCKas IMHEHHOCTDb MOTyUYeH-
HBIX PEerpeccuii, 4To MajJoBeposITHO. VI3BeCTHHI Ta-
Kue HaOMIomeHMs, KaK HEJIMHENHOCTh ypaBHECHUS
perpeccum Ipu OOJbIINX KOHIIEHTPALUSIX OpTaHU-
Ku [34], s>ddekr HaceleHus diayopecueHunu |16,
22] m mpoune pakTopsl. OMHAKO IpUBEICHHBIC T(]-
pBl MOTYT TOBOPUTH O IIOPSIIKE BEIMYMH, a TaKKe
MOMYEPKMBAIOT BasKHOCTH 0OJIee IEeTaJIbHOTO M3yde-
HUS MeJIKoMacIITabHoii rsaTHucToct B BKC.
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Puc. 3. [IpocrpaHcTBeHHBIE pactipeneaeHus X1 “a” (a), OOY (6) u B3Becu (B) o Mapuipyty 59-ro peiica HUC “Axkanemuk M.
Kenmpir”, 2011 r. HenpepbIBHOI JIMHUEH TTOKa3aHa TPaeKTOPHs CyIHa, KPYXKKaMU OTMEUYESHBbI TOYKU OTOOpA MPOG BOIBI IJIsT

KaTMOpOBKY JInaapa.

IIpn mompoOGHOM pacCMOTPEHUM IIATEH MaJIbIX
macimraboB (10—1000 M) OBUIO YCTaHOBJIEHO, 4YTO
MPOCTPAHCTBEHHOE pacHpeaeiacHe (GUTOILIAHKTO-
Ha, a TaKXXe OPraHUKU U B3BECU B MOBEPXHOCTHOM

CJIOE MOPSI MOXKET OBITh IPEACTABJIEHO B BUE CyIep-
MO3ULIVH TISITEH B IIMPOKOM IMana3oHe MacIuTaboB.
Pacripenenenne MacmrTaboOB ONMMCHIBACTCS CTEIEH-
HBIM 3aKOHOM, KaK CJIEIyeT U3 puc. 4, 4TO COrjiacyeT-
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Puc. 3. (OxoHuaHue.)

cs1 ¢ BeIBoJIaMu paboThl [ 18]. 'mctorpaMmmel Ha puc. 4,
5 ToCTpOEeHBI Ha OCHOBE BCero MaccuBa rnsiteH B Kap-
ckoM Mope (0Ko10 130 TBICSY ISITEH 10 KaXXIOMY U3
napaMeTpoB). Kak u cieayeT U3 cTerneHHOTro xapak-
Tepa CEKTPaJIbHOTO pacnpeaeeHns: MacIlITaboB He-
OIHOPOJIHOCTE, IJIs1 BCeX IapaMeTpoB CIIpaBeIIUBO
HaOJrogeHue, 4To OKoJio 80% NgaTeH COCTaBIJISIOT
MsITHA MacllITAOOB MEHEE CPEAHETO.

Ha puc. 6 mokazaHa CBsI3b MACIITA00B IIATHUCTO-
CTH paccMaTpUBaeMbIX IIapaMETPOB U COJEHOCTH.
OHa yKa3bIBaeT Ha CYIIeCTBOBaHMUE OIpeaeIcHHOMI
3aBUCHMMOCTH MacilTada ISTeH OT yAaJeHHOCTU OT
PEYHBIX YCThEB U pacIIpeCHEHHBIX 00JIacTeli, UTO CO-
IJ1aCyeTCs C HEKOTOPBIMU paHee ONyOoIMKOBAHHBIMU
maHHbIMU [3]. B 30HaxX aKTUBHOTO TIepeMellTMBaHUSI,
BOJIM3U YCTHEB peK U IPYTUX MCTOYHUKOB KOHTH-
HEHTaJIbHOIO CTOKa MacluTaObl HEOOHOPOIHOCTEM
MEHBbIIIe, YeM BIaJIM OT YCTheB, a TaKXe B 0oJiee o/~
HOPOJHBIX OTKPBITBIX MOPCKMX BoAax. AHaIN3 pa3-
pe3a HemocpelncTBeHHO B EHmcelickoM 3aiauBe, K
fory oT JIukcoHa, o6mieit mpoTssKeHHOCThIO 50 KM
MOKAa3all, YTO B BOJAX C COJIEHOCThIO MeHee 18 %o co-
OTHOIIIEHHE MACIITA00B MSITHUCTOCTU U3MEHSIIOTCS
OTHOCHUTEJILHO YCPEIHEHHBIX IO BCeMY MaplIpyTy,
NpUBEeASeHHBIX B Ta0a. 2. 1T naHHOI IIPpUYyCTheBOM
30HBI XapaKTepHBI MHUHUMAaJIbHbIE MAaCIITAObI JIJIS
MsTeH xJiopodusja U OpraHuKU U MaKCUMaJlbHbIe
JIJIST B3BECH.

OKEAHOJIOTHUA Ne 1

TOM 57 2017

Hakonen, Ha puc. 7 mpUBOAUTCS 3aBUCUMOCTD
Maciitaba IISITEH OT HaIlpsDKeHMsI TpeHMs BeTpa.
BunHo, 4to ripu ci1aboM BeTpe MacluTadbl MSTEeH OT-
HOCUTEJILHO OOJIbIIINE, TaK KaK HET BHEITHUX (hU31-
YeCKMX BO3MIEMCTBUI1, MPUBOIIINNX K IIEpeMeIlInBa-
HUIO BOJ Pa3HOTO THUIIA, OTIMYAIOIINXCS II0 TeMIIe-
paType, COJIEHOCTH U coaepKaHuio npuMeceit. I1pu
YCWJIEHU! BeTpa MPOMCXOOUT “KyCOYHOe”, WJIN al-
BEKTUMBHOE, CMEIIIMBaHue (B aHIJIOSI3bIYHOM JIUTEpa-
Type — “stirring”), KpyIHbI€e IIsITHA (hparMeHTUPYIOT-
cs1, 1 00pa3yIoTcs MITHA MEHBIINX MacIITaboB. DTOT
mnpoliecc onvcaH B [18], mpryeM B mocienHeit yro-
MSTHYTOI paboTe MPUBOIUTCS MaTeMaTU4eCcKoe MO-
JIeTMPOBAHME 3TOTO SIBJICHUS C yUeTOM (PU3NMISCKUX
1 OMOJIOTMYECKUX (paKTOPOB, BIMSIOIINX Ha Cpemdy.
PesynbraThl MogeIMpoBaHus IIPUNKUCHIBAIOT HAOJIO-
JTaeMble B HATYPHBIX YCIIOBHUSIX MEJIKOMAaCIITaOHbIE
HEOTHOPOIHOCTU (DUTO- U 300IJIAHKTOHA aABEKTUB-
HOMY CMEIIMBAHUIO BOIHBIX MacC Ha ITOBEPXHOCTU
Mmops. Bo3Bpamiasich K MHTEpIipeTalluu puc. 7, MBI
KOHCTaTUpyeM, 4YTO MpU JaJbHEHUIIeM YCUISHUU
BeTpa IMPOUCXOIUT OKOHUYATEIbHOE TIepeMeIlInBaHe
OTIEJIbHBIX MaJIbIX IISITeH, WM (hparMEeHTOB BOJ pa3-
Horo Ttuna. MacmTtadbbl HEOAHOPOMTHOCTEI OISITh
YKPYITHSIOTCS, YTO IIPU AaJIbHEMIIIeM YCUJIEHUU BET-
pa BeIeT K TOMOT€HHOCTHU ITOBEPXHOCTHOI'O CJIOSI MO-
psi. B o0mux 4yeprax 3TOT IIPOIIECC COOTBETCTBYET
KJIACCMYECKMM TMpeacTaBAecHUSAM “stirring and mix-
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Puc. 4. 'mcTorpaMMbl MaJIbIX MaciTaboB (mo 1 KM, 1mar
10 M) msaTen xa1 “a” (a), OOY (6) u B3BecH (B) AJIsI BCETO
Mapuipyra peiica B akBatopuun Kapckoro mops. Konu-
YECTBO MSITEH MPEACTaBIEHO B JIOrapuMUIECKOM Mac-
mrabe.
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Puc. 5. I'uctorpammsbl nsiteH B Maciutabe m1o 10 km, ¢
marom 100 m, xi1 “a” (a), OOY (0) u B3Becu (B) 1JisI Bce-
ro Mapiuupyta peiica B akBatopuu Kapckoro mopsi. Ko-
JIMYECTBO TISITEH TMPEACTaBIEHO B JiorapupMuiyeckom
maciirtabe.
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Puc. 6. 3aBucumocTh MacmTaboB TisiTeH X1 “a”, OOY u
B3BECH OT COJIEHOCTH (Ha OCHOBE COKpallleHHOI BbIOOP-
KU U3MEPUTENIbHBIX TaHHBIX, PABHOMEPHO pacnpeaesieH-
HBIX 110 aKBAaTOPUU MOPSI).

ing” [26], omHaKO B HATYpHBIX yCI0BUSIX Ha Kapckom
MoOpe OH HaOJIogaeTCsl BIEPBLIE.

BbIBOJbI

3oHaupoBaHre (IIYOpPeCIeHTHBIM JUIApOM Ha
XOJly Cy/IHA C OTHOCUTEJBbHO BBICOKOI YaCTOTOM MO3-
BOJISIET YBUACTh TOHKHE CTPYKTYPHI M3MEHUYMBOCTU
xnopoduiita GUTOIUIAHKTOHA, OPTAaHUKH U B3BECH B
MMOBEPXHOCTHOM CJIO€, a TaKXKe OLEHUTb KapTUHY
IIPOCTPAHCTBEHHOI'O pacHpeaesIeHUSI 3TUX ITapaMeT-
POB C BBICOKMM MIPOCTPAHCTBEHHBIM pa3peIIcHUEM.
DTO JaeT BO3MOXKHOCTh IMTPOBOJUTH PaObOTHI Oe3 He-
00XOAMMOCTH OTOOpa OOJBIIOTO KOJWYECTBA IIPOO

e e
N R O 0 O N A
T T T T T 1

Cpenauii MaciTab M3MeHIMBOCTH, KM

BOIbI, COOMpasi O0JbIINE 00BbEMbI JAHHBIX 32 KOPOT-
Koe BpeMdl.

Jist TIoJrydeHusl pe3yIbTaTOB B aOCOJTIOTHBIX €U -
HULIAX KOHIIEHTPaLUii HEOOXOONMO TSI KasKI0M aK-
BaTOPUM BO BpeMs pabOTHI MPOBOIUTH KATUOPOBKY
Jmaapa 1Mo JaHHBIM KOHTAaKTHBIX U3MEPEeHUIi, 4TO B
pe3yJbTaTe MO3BOJSIET TTOCTPOUTh KapThl pacIpe/ie-
JIEHUS X1 “a”, opraHuku (HaIlpumep, OpraHn4ecKo-
ro yrjiepoja) i MUHepPalTbHOIT B3BECHU.

AHammM3 MeJIKOMAaCIITAaOHBIX HEOTHOPOTHOCTEH
pacripenesieHusi KOHILIEHTpallMii B MOBEPXHOCTHOM
cJIoe ITIOATBEPAMJI IIPEAIIONOXKEHUE O BO3MOXHOM
MpeacTaBICHU 3TOTO paclpeieIcHUS B BUIE CyIep-
MO3ULIMH MSATEH B IIMPOKOM AMANa3oHe ITPOCTPaH-
cTBeHHBbIX MaciuTadoB ot 10 m 1o 10 kM. CpegHue
MaclITaObl MSITHUCTOCTHU, MOJIYyYeHHbIE C IIPUMEHE-
HHEM BBIIIIEOIIMCAHHON METOAUKNA 00pabOTKU IIpO-
CTPAHCTBEHHBIX PSIIOB KOHIEHTpauuit xi1 “a”, O0Y
U B3BECHU, COCTABJSIOT 24—72 M JJISl pa3JIAYHBIX Ma-
paMeTpOB U CUJIBHO 3aBUCST OT pailoHa MCCIeaoBa-
HU, Tp1 3TOM 0K0J10 80% TISITEH COCTABJISIOT IATHA
macmTaboB MeHee cpegHero. I[Ipm ycuieHun BeTpa
MaciTadbl MITEH CHayaja YMEHBIIAIOTCSI, a 3aTeM
CHOBa YBEJIIMYMBAIOTCS 1O OJHOPOIHOCTU IIPUIIO-
BEPXHOCTHOTIO CJIOSI. MaciTabbl yBeIMUMBAIOTCS T10
Mepe yaaJeHUsI OT UICTOYHUKOB MPECHOBOIHOTO CTO-
Ka U MPpUOPEXKHOI 30HBI K OTKpbITOMY Mopto. [Ipu-
YMHBI TAKOTO XapaKTepPHOIO pacIpeAciieHUsl Mac-
mTaboB TpeOYIOT AajbHelilero nydyeHus. Hacros-
masi paboTa, MOCBSIIIEHHAas! BONIPOcaM MSITHUCTOCTU
pacripenejieHuss OMOONTUYECKUX TIOJiel B TMOBEpPX-
HOCTHOM CJIOE MODPSI, SIBJISICTCS MUJIOTHOM IJIST KOJI-
JIEKTMBa aBTOPOB M OyAeT MpoAoKeHa Ha OCHOBE
HaKOIUIEHHOTO YW BHOBb COOpPaHHOro MaTepuaja
CpelcTBAMU BBICOKOYACTOTHOTO JIMIAPHOTO 30HAV-
pOBaHUSL.
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Hanpsokenue tperne Betpa, H/m?

Puc. 7. 3aBucrMOCTb MacIITaboB IaTeH X1 “a”, OOY 1 B3BeCH OT HAIIPSIXKEHUSI CUJIBI TPEHUS BeTpa (Ha OCHOBE COKpaIlleHHOI
BBIOOPKY M3MEPUTEIBHBIX JAHHBIX, PABHOMEPHO pacipee/IcHHBIX 10 aKBATOPUK MODSI).
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Spatial Variability of Chlorophyll-a, Dissolved Organic Matter and Suspended Matter
in the Surface Layer of the Kara Sea in September 2011 as Derived from Lidar Data

V. V. Pelevin, P. O. Zavjalov, N. A. Belyaev, B. V. Konovalov, M. D. Kravchishina, S. A. Mosharov

The article presents results of remote laser sensing of the upper layer in continuous automatic mode onboard
a moving ship obtained by the fluorescent LIDAR UFL-9. Investigations were conducted in the 59th cruise
ofthe RV “Akademik Mstislav Keldysh” in the Kara Sea in 2011. The description of the LiDAR, the approach
to interpretation of seawater fluorescence data, and certain methodical aspects of instrument calibration and
measurement are presented. Calibration of the LiDAR is based on laboratory analysis of water samples taken
during the cruise from the sea surface. Spatial distribution of chlorophyll-a (chl-a), total organic carbon (TOC)
and total suspended matter (TSM) concentrations in the upper quasi-homogeneous layer are mapped and the
characteristic scales of the variability are estimated. Relations between scales of spatial variability of TOC,
TSM, and chl-a in the upper layer on the one hand and the atmospheric forcing and the influence of fresh-

water runoff on the other are investigated.
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