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B craree mpuBeneHs! pe3ynbTaThl CIlyTHHKOBOTO MOHHTOPHHTA HE(TSHOTO 3arpsA3HEHHS MOPCKOW ITOBEPXHOCTH
I0T0-BOCTOUHOM YacTu banTtuiickoro Mopst 3a 2004-2013 rr. MccnenoBana MeXronoBasi M Ce30HHAs M3MEHYHBOCTh
HedTsHoro 3arpsizHenust. C 2005-2006 rr. mo 2011 r. HaOI0JAI0Ch YCTOHUMBOE CHM)KEHHE KOJTMUECTBA HE(TIHBIX
ISITEH U MX CyMMapHOH uromaan. MakcuMyM He(TSHOTO 3arps3HEHHs NPUXOAUTCS Ha BECEHHE-JIETHHH MEepHoL,
4TO, BEPOSITHO, CBSI3aHO, C OJIArONPHUSATHBIMH THIPOMETEOPOIOTMYECKUMH YCIOBUSIMH JUIsl IETEKTHPOBAHUST HEPTS-
HbIX msiTeH no PJIM. PaccMoTpeHbl 0COOEHHOCTH MPOCTPAHCTBEHHOT'O pACIpelielieHNs] HeTSHOTro 3arps3HeHus] U
BBISIBJICHBl OCHOBHBIE PalOHBI JIOKaU3anuu HeTsHbIX nsaTeH. [lo pedynbraTam aHanmusza Gopm oOHaApYKEHHBIX TIsI-
TEH MOYKHO 3aKJIIOYHTh, YTO OCHOBHBIMH MCTOYHMKaMM HedTsiHOTO 3arpsizHeHust FOro-Bocrounoi bantuku sBis-
I0TCsI MOpCKHe cyza. Hanbosee 3arpsi3HeHHbBIM sIBIIsIeTCS paiioH 3aragHee CaMOMICKOTo MOJyOCTPOBA C MOIX01aMH
k nopry banruiick. 3a neprox 2004-2013 rr. Hu oxHOrOo (akra HEPTAHOTO 3arps3HeHHs ¢ HedTeroOBIBarOIIeH
miatdopmer D-6 o6HapyxkeHo He Opio. C 2004 T. MO HacTOsIIee BpeMs CIIyTHHKOBBII MOHHTOPWHT HE(TSHOTO
mectopoxeHnst «Kpasmosckoe» (D-6) sBiseTcss eAMHCTBEHHBIM OTIEPATHBHBIM MHCTPYMEHTOM KOHTPOJISI HE(DTSI-
HOTO 3arps3HEHMsI MOpCKoi moBepxHocTU BoA P®D B roro-soctouHoii yactu bantuiickoro mops.

KoroueBsble ciioBa: bantuiickoe Mope, paaroIoKalMOHHbIE H300paXkeHns, HeQTAHOE 3arps3HEHHe, MEXKI00Bas U
CE30HHAsI KI3MEHUYMBOCTh HE(PTSHOTO 3arpsi3HEHUs, IPOTHO3 Jipeii(a HeTIHBIX MATEH.

BBenenue

Bbantuiickoe Mope — 3TO MEIKOBOHBIN U MOJIy3aMKHYTBIH MOPCKON OacceiiH ¢ BBICOKOU
IJIOTHOCTBIO CYJIOXOJICTBA, YTO JIEJIA€T €r0 OCOOEHHO YSI3BHUMBIM K aHTPOIIOTEHHBIM BO3/IEHCT-
BUSIM, B YaCTHOCTH, K HedTstHOMY 3arps3Hennto. C 2004 r. mo HacTosiee BpeMsi B paMKax Mpo-
U3BOJICTBEHHOT'O JKOJIOTMYECKOTO MOHHUTOPHHra HEPTSIHOro MecTopoxkaeHus «KpaBIoBckoe»
(MopcKkas jenocToiikas craupoHapHas miatpopma (MJICIT) D-6) 000 «JIYKOMJI-KMH» u
psAna POCCUHCKUX M MEXKIYHAPOIHBIX HAYYHBIX MPOCKTOB MPOBOAMTCS CITyTHUKOBBIM MOHHUTO-
puHT He(dTIHOTO 3arps3HeHus Mopckoi nmoBepxHoctu KOro-Bocrounoi bantuku (Kostianoy et
al., 2004, 2005, 2006; JlaBpoBa u ap., 2011; bynsrueBa, Koctsnoit, 2011; HemupoBckas u ap.,
2011; KoctsHott u ap., 2012; byneruea, 2012; Kostianoy, Lavrova, 2014; Lavrova et al., 2014,
Bulycheva et al., 2014). OCHOBHBIMH HamNpaBJICHUSMHU 3TUX PAOOT SBISFOTCA: €KETHEBHBIN pa-
JTMOJIOKAIIMOHHBIM KOHTPOJIb MOSIBJIIEHUS. M PacIpoCTpaHeHHsI He(TAHBIX MSITEH Ha MOBEPXHOCTU
MOps TI0 OTIEPATUBHBIM JaHHBIM C PA3IUYHBIX CIYTHUKOB, OOHApYKEHHE U OIpe/IeTICHIE BEepO-
SITHBIX MCTOYHUKOB HE(QTSHBIX 3arps3HEHHUI C MOMOIIBI0 CUCTEMBbI UACHTU(DHUKAIIMH MOPCKUX

cynoB AIS, IporHo3 HampaBJIEHUSI ¥ CKOPOCTH MEPEHOCA TSATEH ¢ MOMOIIBIO O(QUIINATBHO TIPH-
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3HanHoii HELCOM onepaTtuBHoO# ynciienHoM Mozaenu 1lIBeackoro HHCTUTYTa METEOPOIOTHH U
ruaponorun (SMHI) Seatrack Web, c6op u aHanm3 BCIIOMOTAaTENbHON THAPOMETEOPOIOTHYEC-

CKOI MH(OpMAIIIH, CUCTEMATH3AIUS U XpaHEeHEe HHPOPMAIUH.

Pe3yabTaTsl

C 2004 r. nns BbISIBIICHUS] HEPTSIHBIX 3arps3HEHUN MCIOIb30BAIMCH PAAHOJIOKAIIMOHHBIE
m3oopaxkenus (PJIN) ciiytaukoB ENVISAT EBpomneiickoro kocmuueckoro arenrctsa (ESA) (mo
BbIXOJIa U3 cTposi cmyTHuka B ampene 2012 r.), RADARSAT-1 Kanaackoro KocMU4ecKoOro
arenrctBa (CSA) (mo Brixona u3 crpos cinytHuka 29 mapra 2013 r.) 1 RADARSAT-2 Mak/lo-
Hanba, JlerrBunep u Ilaptaepst (MDA, Kanana). I[Ipuem u nocraska 3tux PJIN ocymectBisercs
HOPBEXXCKHM CITyTHUKOBBIM omeparopom Kongsberg Satellite Services (KSAT) B Tpomcé. C an-
penst 2013 r. ucnonp3ytores PJIM co cmytaukoB COSMO-SkyMed-1, -2, -3, -4 MTanssiHCKOTO

kocmuyeckoro areHtcTBa (ASI) (puc. 1).
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Cnythukw: BIENVISAT CIRADARSAT-1 ERADARSAT-2 [DCOSMO-SkyMed

Puc. 1. Konuuecmeo PJIU, nonyyennvlx u npoanaiuzupo8aHHbIX ¢ pasiuyHblx CHYMHUKO8

¢ 2004 no 2013 2.

U3 puc. 1 cnenyer, uto B 2004-2011 rr. (¢ yuerom Toro, yto B 2004 r. MOHUTOPHUHT BEJCS C
UIOHS 110 JieKabph) oOIiee KOIMUeCTBO MpoaHann3upoBanHbix PJIM BapbupoBaiock B mpesenax
181-214, yTo BIOJIHE AOCTAaTOYHO JJIsi KPYIVIOTOAMYHOTO MOHHUTOpHHra. B cpeanem onauH
CHUMOK Ipuxofwicsi Ha 1,7-2 nHs, mpu 3TOM BpeMs MeEXAy AByMs IIOCIEA0BATEIbHBIMU
CbEMKaMHU MEHsUIOCh OT 12 yacoB 10 2 cyTok. B 3TOM ciiydae pgocruranack MUHMMAaJbHas
BEpPOSITHOCTh mpomycka HedTsHeix msaTeH. C 2011 1. obmee komuwdectBo PJIM crano
YMEHBILATHCS, CHayalla B CBA3M C BbIXOJOM U3 cTpost cinyTHuka ENVISAT Becnoii 2012 r. (144

PJIN), 3arem, cnytauka RADARSAT-1 Becnoii 2013 r. (133 PJIM). B Hacrosimee Bpems
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BO3MOXHO YBEIMYEHHE 4YacTOThl CBEMKU MCCIEIyeMOro pailoHa, B TOM 4YHCIE 3a CYET
IPUBJIEUEHHs] JIPYIMX PaJUOJIOKAUOHHBIX CIYTHUKOB, HO 3TO CYLIECTBEHHO YBEJINYMT
(buHaHCOBBIC 3aTpPaThl Ha IPOBEIEHUE MOHUTOPHUHTA.

B xone anamuza PJIU mosepxnoctu Mopst IOro-Bocrounoit bantuku ¢ 12.06.2004 no

31.12.2013 (Bcero 1737 cuumkoB, puc. 1) 6puto unentuunupoano 1171 HedTaHOE MATHO

(puc. 2).
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Puc. 2. Ceoonas kapma ecex negpmsanwix nsameH, 0OHaApyiceHHbIX 8 X00e ananuza PJIU
¢ 12.06.2004 no 31.12.2013

B manHO# cTaThe MBI IOJIPOOHO OCTAHOBUMCS Ha HE(DTSHOM 3arpsi3HEHUU B pallOHE IKO-
JIOTHYECKOr0 MOHUTOpHHra KpaBIOBCKOro HEPTSIHOIO MECTOPOKIEHUS, KOTOPbIN ObUT BHIOpaH
u3 cooOpaxkeHuit 6osee yeM 70%-HOr0 MOKPBHITUS CITyTHUKOBBIMU CHUMKAaMH (puc. 3) U HEMo-
CPEIICTBEHHOM OJIM30CTH CAaMOT0 MECTOPOXKICHHS, KyJa BOIIET POCCUUCKUN CEKTOp (MCKIIOUH-
TenpHas 3KoHoMHuueckas 30Ha (M33) P®) FOro-Bocrounoit bantuku, a takxe 33 JIuTBel u

MPUJIEraroIasi 4acTh MOJIBCKOr0O ceKTopa 10 18 B.1.
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Puc. 3. IInomnocms nokpvimus FO20-Bocmounou barmuku cnymHuko8ulMu CHUMKAMU,
nonyuennvimu 6 2006-2013 2e.
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Puc. 4. Ceoonas xapma eécex nepmanvix namen, oonapysicennvix na PJIU 6 patione
9Kon02UecKo20 monumopurea Kpasyoscrkoeo negpmsnozo mecmopooicoenusi ¢ 2004-2013 ze.
IIpeocmasnena peanvras popma nsameu
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Ha puc. 4 npencraBnena cBogHast KapTa He(QTAHBIX TSATEH, OOHAPY)KEHHBIX B pallOHE MO-
Hutopunra 3a nepuon 2004-2013 rr. Beero B BeizieieHHOM paiione O0b110 0OHapykeHo 608 Hed-
TSHBIX MATEH pa3nuyHoi GopMel. [IpuMepHO CTOIBKO ke MATeH ObUIO BBISBICHO 3a MpeesiaMu
paiioHa MOHUTOPHHTA, HECMOTpPS Ha MEHBIIIEEe KOJUYECTBO CIYTHHUKOBBIX HabOmroxenuil. IlaTHa,
B OCHOBHOM, JIOKQJTU30BAJIUCH BJIOJIb TJIABHBIX CYJIOXOIHBIX Tpacc bantuku, mpoxonsmux B 193
[[IBeruu ro)xHEe U 1oro-poctouydee o. ['otnana (puc. 2).

AHanu3 pacrpeneseHus miaTeH mo Gopme Mmokasaj, 4YTO OCHOBHBIM MCTOYHUKOM 3arpsis-

HEHUS [IOBEPXHOCTH MOPS SIBIISIETCA CYyA0XOACTBO (puc. 5).
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Puc. 5. Coomnowenue xonuvecmea nsamen npomﬂofceHHOﬁ ¢Oprl K 06M4€My Kojluvecmsey nimeH

B poccuiickom cextope FOro-Bocrounoii bantuku Hanbosbliuee 3arpsizHeHre HabJIto-
naercs k 3anany or CaMOMIICKOTO MOJIyOCTpOBa M Ha nojaxonae Kk KanuHuHTpajackoMy KaHaTy
(B paitone bantuiicka), KyJa CXOISTCS HECKOJBKO CYJIOXOJHBIX Tpacc C CeBepa W 3amaja
(puc. 6) (Bulycheva et al., 2014). Paiion sikopHOii cTOsSiHKM y BXoaa B KanuHuHTrpajackuil ka-
Hajl, B Pa3JIMYHbIC TOJbI U MO PA3HOM CTATUCTHUKE OTMEYACTCS KaKk HamOoJiee 3arps3HeHHas
aKBaTOPHS FOT0-BOCTOYHOW YacTH bamtuiickoro Mops, a, MOKeT ObITh, U BCEro banTuiickoro
mopst (Kostianoy et al., 2006; JlaBposa u ap., 2011; bynsruea, Koctsnoii, 2011; KoctsHoit u
ap., 2012; bynsraesa, 2012; Kostianoy, Lavrova, 2014; Lavrova et al., 2014, Bulycheva et al.,
2014). Kpome Toro, BeIIEIsIETCS CKOIUIEHHE HEPTSIHBIX IATEH K ceBepy oT CamOuiickoro mo-
JyocTpoBa BOJIIM3M MOpCcKoro noprta [lnonepckuii, BEpoSITHBIMU UCTOYHUKAMU KOTOPBIX SIBJISI-
10TCs Hebonblue prI00IOBHBIE Cy/la, HE OCHaIIeHHble o0opyaoBanrem AlS (Bulycheva et al.,
2014), a Takxe B IIEHTPAJIbHON M CEBEPHOM YaCTU POCCUIMCKOI0 CEKTOpa, Yepe3 KOTOPYIO Mpo-
XOJAT CyAOXOJHBIE TPACCHI, HAIIpaBJIeHHbIE B opT Knalinena u B ceBepHyIo 4acTh bantuiicko-
ro mops (puc. 6).

K Knaitnene moaxoaatT HECKOJIbKO CYJOXOAHBIX Tpacc ¢ 3amaja M 0ro-3amnajaa, KoTopbie
OTUETIUBO TPOYCPUMBAIOTCS TOJNOKEHHEM U (QOopMOil OOHAPYKEHHBIX HE(PTIHBIX MATEH

(puc. 6). B mOJIIbCKOM CEKTOpE UCCIIeyeMOTO pailoHa TaKXKe HAOII0AaeTCs 3HAUNTEIbHOE He(-
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TSAHOE 3arpsi3HEHHE, CBA3AHHOE C MPOXO0XKJICHUEM CYAOXOIHBIX Tpacc, HampaBlieHHbIX B Kiiaii-
neny, Kanuaunarpan, ['npiaio u ['1anbck ceBepo-BocTouHEE KOChl Xenb (puc. 6). B Henmocpen-
ctBeHHo# Onm3octu ot MJICIT D-6 3a 10-Tu jeTHUil nepuoa HU OJAHOTO Ciy4as HEPTSIHOTO
3arpsisHeHUs 3aUKCUpoBaHO HEe ObuT0. OTHOCHUTEIBLHO YHUCTOU SBISIETCS MOPCKas MOBEPX-
HOCTb BJIOJIb Bcero nmodepexbst Kypiickoit Kockl. DTO, OUEBUIHO, CBA3AHO C HU3KOW aKTHBHO-
cteio cynoxojactBa (Bulycheva et al., 2014), a Takke ¢ XxapakTEepHBIMH JJIsl TaHHOTO paioHa
TEUEHUSIMU, KOTOPbIE CHOCSAT TOBEPXHOCTHOE 3arpsi3HEHUE, B OCHOBHOM, Ha CEBepoO-3anaj, ce-

BCP, CCBCPO-BOCTOK.

PaitoH MOHUTOpUHTa
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Puc. 6. Pacnonooicenue nepmsanvix nameH, 0OHAPYHCEHHBIX 8 PALIOHEe MOHUMOPUH2A
6 2004-2013 2e. na ¢hone nnomnocmu cuenanog AIS

Ha puc. 7 npencraBien oJuH U3 NIPUMEPOB HE(PTIHOTO 3arps3HEHUS] pailoHa MOHUTOPHH-
ra. Ha PJIU co cnytauka RADARSAT-2, nomnydennoro 13.09.2013 r. B 05:09 UTC, Obina 3a-
¢ukcupoBaHa yrTedka HE(TENPOAYKTOB ¢ CyaHa C KoopauHatamu 55°24'53,73" c.
19°46'58,82" B.n. (1MOKa3aHO KpacHOW cTpenkoi). JlimHa HePTAHOTO MATHA cOcTaBisia 43 KM,
oOmas romans — 72 kM. Ilo naHHbIM AIS MCTOYHHMKOM HE(PTSHOTO 3arps3HEHHS SIBISIIOCH

Ipy30BO€ CYHO «3aMOCKBOpeUbe», clieaytoniee B nopt banruiick (puc. 8).
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Puc. 8. Tpex cyona «3amockeopeuvey ¢ 02:]‘:3”UT Cno 05:33 UTC 13.09.2013 npoxooum 6doib
nsamua, oonapyacennoeo na PJIIU ¢ 05:09 UTC. www.marinetraffic.com

Me:xkrogoBasi ©3BMEHYUBOCTh He(stmoro 3arpsi3HCHU s

B kauecTBe mokazaTesneil MEXToJ0BOM M MEXCE30HHOW H3MEHYHMBOCTH HE(TSIHOTO 3a-
TPS3HEHHUS] TOBEPXHOCTH MOPS OBLIO BHIOPAHO KOJIMYECTBO M IUIOIIAAb OOHAPYKEHHBIX C TIOMO-
b0 cryTHUKOBBIX PJIN HedTsubix naten 3a 2004-2013 rr. (puc. 9), a Takxke cpenHss IIOMAAb

OJIHOTO HEe(DTSHOTO IISITHA, KOTOPAsi OMPEeIsIach JISJICHHEeM OOIIeH TUTONIAIN TSITeH Ha UX KO-
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muuectBo (puc. 10). Ilnomaau otnenbHbIX nsTeH Ha PJIM ompenensuinch ¢ momouipo mpo-
rpammHoro nakera ArcGIS 9.2.

C 2006 o 2011 r. Habmr0gaI0CH YCTOMYMBOE CHIKEHUE KaK OOIIero KoinyecTBa Hed-
THBIX TATeH (co 113 no 21), obnapyxennsix Ha PJIU, Tak u cymmapHoii miomaan HedTsHOro
sarpsisHenns (mpuMepHo ¢ 370 10 70 kM?) (puc. 9). DTi (Pl COOTBETCTBYIOT HIKHEH OLCHKE
CYILLIECTBYIOIIETO PeaJbHOr0 HEPTIHOTO 3arps3HEHHs] MOPCKOM IMMOBEPXHOCTH B CBSI3U C OTPAHU-
YEHHUSIMU UCTIOJB3yEMOT0 METOJa U MPOMEKYTKAMH MEX]y CIYTHUKOBBIMH MPOJIETaMU, KOTO-
pble MHOT/AA JIOCTUTAIIM JIBYX CYTOK. TeM He MeHee, Ha0JI0JaeTCsl OYeBUIHASI MEKI0/I0Basi TEH-
JICHIINS K yMeHbIeHuto HedrsiHoro 3arpsizaenus FOro-Boctounoit bantuku. Cnexyer oTMeTHTS,
yto 1o nanHbiM HELCOM 3a 1988-2011 rr. aHamoruyHas T€HACHUUS MPOCIEKUBACTCS U IS
Bcero banrtuiickoro mops B nenom (Kostianoy, Lavrova, 2014). B 2012 r. npou3somien pe3kuit
CKA4YOK KOJIMYeCTBAa OOHAPYKEHHBIX HE(PTAHBIX MATEH M, KaK CIEACTBUE, OOIIeH ruomaan Hed-
TsiHOTO 3arpsizHeHus. B 2013 r. mpu HeOonmpmIoM KonmmyecTBe HE(PTAHBIX MATEH HAOIIOAaIach
BBICOKAsl CyMMapHas IUIOIa b He(PTIHOTO 3arpsA3HEHUs, YTO OOBSACHSACTCS KPYIHBIM HEPTSIHBIM

nsaTHOM, oOHapykeHHbIM 13.09.2013 1. (puc. 7).
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Puc. 9. Meswceooosas uzmenuusocmes niowaou HeghmsaHo2o 3a2psA3HeHUs U KOIUYecmed
He@hPMAHbBIX NSAMeEH 8 PatloHe IKON02UecK020 Monumopunea Kpasyosckoeo negpmsnozo
mecmopodrcoenus 6 2004-2013 ze.

[TockonbKy €KEerogHo aHaJM3UPOBAIOCH pa3nuyHoe komudectBo PJIM, To mis Goree mpa-
BWJIBHOM OLICHKU MEKI'0JIOBOM TMHAMHUKU HE(TSHOTO 3arps3HEHUs] HEOOXOIMMO HOPMHPOBATh, Ha-
IpuUMep, KOJIMYECTBO OOHApYKEHHBIX MsATeH Ha KoimndecTBo PJIN. Takas M3MEHUMBOCTh MPE/ICTAB-
JieHa Ha puc. 10, 13 KOTOPOTO CIEIYeT, YTO NECHCTBUTEIBHO KOJMUECTBO HEPTIHBIX TsiTeH ¢ 2005-
2006 rT. mocTeneHHo yMeHbInanoch 10 2011 r., mociie yero npousomen HeKOTopbIid ckadok. [Tomy-
YEeHHBIE HOPMUPOBAHHBIE BEIMUMHBI TOKa3bIBatOT, uTo B 2005 1. Ha ogHoM PJIM Obuio 0OHApykeHO

B cpennem 0,65 msatHa, a B 2011 1. - 0,11, T.e. Ha 9 PJIV npuxoannock 0 JHO He(TIHOE MSTHO.
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Puc. 10. Mesxxceooosas usmenuugocms Koiuuecmea Hepmsauvix nameH, HOpPMUpOBAHHOE HA KOJIU-
yecmeo npoananuzuposannvix PJIH ¢ 2004-2013 2e.

[TpakTudeckuii UHTepec MpeCTaBIsIeT BOMPOC: KAKOBA CPEIHSIS IUIOMIAlh He(DTIHOTO MATHA
N KaKOBa €€ MCXKIOA0Bass AWMHaMUKa. Ha puc. 11 IOKa3aHO, 4YTO CPpCAHAA IIOIAAb OJHOIO IIATHA
BapbUpOBaJIach B npeaenax ot 1,9 no 5,4 kM. Y BeIIMUeHHE CpeaHel TuIomaan HeTIHOTO 3arps3-

HeHus B 2013 r. 00bsACHSETCS €JMHUYHBIM KPYIHBIM paziauBoM ¢ cyana 13.09.2013 (puc. 7).

»
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Puc. 11. Meoicz00osas usmenuugocms cpedreti niowadu (km’) 00Ho2o nepmanozo namua
6 2004-2013 2e.

Ce30HHasi H3MEHYHUBOCTH HeQTSIHOIO 3arPsA3HEHUS

[Tpu ananmsze ce30HHOW M3MEHYMBOCTH HedTsHOTO 3arps3HeHust FOro-Bocrounoit ban-
TUKU 32 TIEPUOJ UCCIIEIOBAaHUI OBLIO OTMEUEHO 3HAYUTEIBHOE YMEHBIICHHE KOJIMYecTBa OOHa-
PY>KEHHBIX ISITEH B XOJOAHBIA M IITOPMOBOM MEepUO rojia (OCeHb-3MMa) IO CPABHEHUIO C Tell-
JBIMHM Ce€30HaMH rojia (puc. 12), 4To, NO-BUAUMOMY, CBSI3aHO C OI'PAHUYEHUEM PAIUOJIOKAI[UOH-
HOTO MeToza 1o ckopoctu Berpa (2-10 m/c) (JIaBpora u ap., 2011). Kpome Toro, cunpHOE BOJI-
HEHHUE CIIOCOOCTBYET Oosiee OBICTPOMY 00Pa30BaHUIO IMYJIBCUU «BOJIAa B HEPTU» U «HEPTH B BO-
JIe», YTO MPEMSITCTBYET BO3HMKHOBEHHMIO IMOBEPXHOCTHHIX HedTsHBbIX miueHok (Hemuposckas,

2004, 2013).
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SIBHBI MakCUMyM IUIOIIAAM HE(TSIHOTO 3arps3HEHUS TaK K€ IMPHIIENCS Ha BECEHHe-
netHuid niepuon (puc. 13). Hambombiee 3arpsizHeHne HaOm01a10Cch BecHOW 1 jietom 2006 T.
Jlanee MpoOUCXOAMIIO MOCTENIEHHOE YMEHBIIEHUE IUIOMAAN HEe(TSIHOrO 3arps3HEHUsl, MUHUMYM
koToporo 3adukcupoBan B 2010-2011 rr. B 2012 r. mMakcuMyM CyMMapHOW IUIOIIAIH

HEPTSIHOTO 3arps3HEHHS MTPHIIEIICS Ha BecHY, a B 2013 r. — Ha oceHb.
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Puc. 12. Ce30nnas ounamuxa Koiuuecmea HepmsHulxX NsmeH, 0OHAPYICEHHBIX 8 Pe3Ybmame
ananuza PJI ¢ 2004 no 2013 2z.: a) mesnceo008as; 6) CymmapHas 6HYMpUCe30HHAS

CpaBHEHHE KOJIMYECTBA OOHAPYKEHHBIX HEPTSIHBIX IATEH (puc. [4) W uX MIomanen
(puc. 15) Ha yTpEeHHUX U JHEBHBIX/BEYEPHUX CHHMKAX HE BBIBUJIO 3HAUUTEIHHOM pPa3HUIIBI, YTO
TOBOPHUT O PaBHOW BEPOSITHOCTH MX OOHapyxeHus. Haumnas ¢ 2010 r. BeposSTHOCTH OOHAPYKUTH
HE(TSIHOE 3arpsI3HCHUE HA YTPEHHUX U BEUCPHUX CHUMKAX OJJMHAKOBA. ITOT (DaKT CBUICTEIILCTBYET
0 TOM, YTO Y4aCTHJIUCh CiTydan cOpoca HeTepOILyKTOB C CYy/IOB B THEBHOE BpEMsI CYTOK, XOTS pa-

Hee ¢ 2008 o 2011 rr. GonbMHCTBO cOpOCcOB nporcxoauiio Houbto (bynbuesa, Kocrsanoit, 2011).
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Puc. 13. Ce3onnas ounamuxa niowaou Hegpmsanozo 3aepszuenus ¢ 2004 no 2013 ze.:
a) mexnceo006as,; 6) CyMmapHas HYmpuce30HHAs.
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Puc. 15. Junamuka niowaou negpmanoeo 3acpsazuenus, 0OHAPYHCEHHO20 HA YIMPEHHUX U
seueprux PJIU 6 2004-2013 e2.: a) meance0006as,; 6) cymmapHas 3a nepuoo Ucciedo8aHus

IIporuo3 apeiipa HeGTAHOIO 3arpsi3HEHUS

HaubGonee ymoOHBIM M MPOBEPEHHBIM WHCTPYMEHTOM MPOTHO3UPOBAHUS IUHAMHKHU H
IBOJIIOIIMH HEPTSIHBIX MATCH B bantuiickoM mMope sBIsieTcsl YnucieHnas moaeis LlIBenackoro un-
CTUTyTa MeTeoposioruu u ruapoioruu (Seatrack Web, SMHI). Dta uHTepakTHBHAS ONEpaTHB-
Hasi MOJIEJIb UCTOJIb30BAIaCh HAMH B IPOrpaMMe KOMITJIEKCHOTO 9KOJIOIMYECKOT0 MOHUTOPHHTA
Kpasnosckoro mectopoxaenus (D-6) ¢ 2004 r., a Takke JJi1 OLICHKU BIUSHUS MOTEHIIUATBHBIX
pa3nuBOB HE()TH HA OCHOBHBIX CYIAOXOIHBIX TPACCAX W MPU CTPOUTEIHCTBE MOPCKOTO Ta30Ipo-
Boga Nord Stream Ha okpyxkaromiyto cpeny banruiickoro mops (2006-2010) (Kostianoy et al.,
2006; JlaBpoBa u np., 2011; bynsrueBa, Koctsanoii, 2011; Koctsnoit u np., 2012; Kostianoy, La-
vrova, 2014). Mogenp Searack Web ucnonbp3oBanach JUuisi OLIEHKH PUCKOB 3arpsi3HEHUSI OKPY-
KaroIel Mopckoil cpenbl, modepexbs CamOuiickoro nomyoctpoBa u Kypiickoi KOCHI pH 10-
TEHITMAILHO BO3MOXKHOM aBapuu Ha HedTsHOU maTdopme D-6 (Kostianoy et al., 2006; Jlaposa
u ap., 2011; Kostianoy, Lavrova, 2014).

Pesynbrarhel exxenHeBHOro npsiMoro mnporHo3a Ha 48 udacos B nepuon ¢ 01.01.2013 mno
31.12.2013 mokazanu, 4To MpU NOTEHIMATbHON aBapuu Ha uardpopme D-6 HegTh B OG0NbIIMH-
CTBE citydaeB jApeiioBana Obl Ha ceBepo-3armajl, CEBEpPO-BOCTOK, Ha CEBEP, U B MEHbILIEM KOJIU-
4yecTBe ciy4aeB - Ha tor. [Ipu 3ToM HU B 0JTHOM ciy4yae He(Th 3a BpeMs MOJIEIbHOIO MPOTrHO3a
He pocturio 6s1 mobdepexbs Kypiickoit kocsl (puc. 16).

OcHoBHBIE HampaBieHHs Aperida XOpoIo COrIacyloTcs ¢ JAaHHBIMH aBTOMATHYECKON
runpomereoposiornueckoii cranuuu (AI'MC), ycranosnenHoir Ha MJICII D-6. [ToBTopsiemocthb
BETPOB OT OCHOBHBIX pyMOOB pacrpezenuiach cieAyomum odpa3zom: 3amnajanbie Berpa 17,8%,

BocTouHbIe 16,2%, ceBepHbie 14,8%, 1oxubie 11,2% (puc. 17).
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Puc. 17. Poza éempos 6 2013 2. no oannvim AI'MC na D-6

BriBoabl

C 2004 r. mo HacTosIIIee BpeMs CIIyTHUKOBBII MOHUTOPUHT HE(PTIHOTO MECTOPOKICHUS
«Kpasuosckoe» (D-6) siBisieTcss eJMHCTBEHHBIM ONEPAaTUBHBIM HHCTPYMEHTOM KOHTPOJIS Hed-
TSHOI'O 3arpsi3HEHMsS] MOPCKOM MOBEPXHOCTH BOJ Pd B r0ro-socTouHoi yactu bantuiickoro mo-
psl, IOCKOJIBKY B paMKax roCyAapCTBEHHOI'O IKOJIOTMYECKOT0 MOHUTOpUHIa banTtuiickoro Mops
(Bxirouast Boibl PO B OUHCKOM 3ajKBe) CITyTHUKOBBIE U aBUALIMOHHBIE HAOJIIOACHUS HE IIPOBO-
JSTCs. 3a BECh MEPUOJI CITyTHUKOBBIX HAOIIOEHUI HU OJTHOTO ciy4ast HETSHOTO 3arpsi3HeHus,

ucxonsuiero or MJICII D-6, 3apeructpupoBano He 0bu10. Paiionamu Hambosee yactoro oOHa-
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pyXeHHs He()TSHBIX TUICHOK SIBIISTFOTCS. OCHOBHBIE CYJIOXOHBIE Tpacchl banTuiickoro mops. Jlis
IOro-Bocrounoii bantuku Hanbosiee 3arps3HEHHBIM PAaiOHOM SIBIIIETCSI aKBATOPUS K 3amaay OT
CamOuiickoro m-oBa, BKJItouas moaxojbl kK nmopty banrtuiick. [1o pesynpratam anamuza Gopmbl
HC(i)TSIHbIX IIATEH U JAaHHBIM AIS moxHo 3aKIIIOYUTh, YTO OCHOBHBIMH UCTOYHUKAMU 3aIPA3HC-
HUSI MOPCKOH TMOBEPXHOCTH HE(PTETIPOTYKTAMU SIBJISIOTCS CyJa Pa3IMYHBIX THITOB.

C 2005-2006 rr. mo 2011 r. HabmOAATIOCH YCTOMYNBOE CHIKEHHUE KOJMYECTBA IISATCH U
WX CyMMapHOM 1uiomaau. MakcumyM He(pTSHOTO 3arpsi3HEHUs MPUXOJUTCS HA BECEHHE-JIETHUN
nepuon, 4ro, BEPOATHO, CBA3aHO C 6HaFOHpI/I${THLIMI/I TUAPOMCTCOPOJIOTUICCKUMU YyCIIOBUSIMU

JUTSL ISTCKTUPOBAHUS HEPTAHBIX 1siTeH 1o PJIN.

BaarogapaocT: ABTOpHI BBIpaxatoT OnarogapHocts OO0 «JIYKOWJI-KMH» 3a npe-
JIOCTaBJICHHbIE paJloJIOKallMOHHbIE JaHHble. KocTsHOl A.I'. BBINOJHAT UCCIIEJOBAHUE 3a CUET

rpanta Poccuiickoro Hayunoro ¢onna (mpoekt Nel4-17-00555).
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The results of satellite monitoring of oil pollution in the Southeastern Baltic Sea in 2004-2013 are discussed in the
paper. Interannual and seasonal variability of oil pollution is investigated. From 2005-2006 to 2011 there was a
steady decline in the number of oil spills and their total area. Maximal oil pollution is observed in spring and sum-
mer, which is probably due to favorable hydrometeorological conditions for the detection of oil spills in radar im-
ages. Peculiarities of spatial distribution of oil pollution and areas of oil spills location are revealed. The most pol-
luted area are waters west of the Sambian Peninsula, including the shipping routes to the Port of Baltiysk with ap-
proaches. According to the analysis of the shapes of detected oil spills, it was concluded that the main polluters of
the sea surface in the Southeastern Baltic are vessels. No oil spills originated from the oil platform D-6 was detected
in 2004-2013. From 2004 to the present time satellite monitoring of the “Kravtsovskoe” (D-6) oil field is the only
operational tool for oil pollution control of the sea surface waters of the Russian Federation in the Southeastern Bal-
tic Sea.

Keywords: The Baltic Sea, radar images, oil pollution, oil spills, interannual and seasonal variability of oil pollu-
tion, oil spill drift forecast.
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