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B Exerognuke-2008 paccMOTpEHO THUIPOXUMHYECKOE COCTOSHUE U
YPOBEHb 3arpsi3HEHHs NPUOPEKHBIX W OTKPBITHIX BOJ Mopeil Poccuiickoi
Oeneparun B 2008 1. ExXerogHuk coaepKuUT 0000IMICHHYI0 HHPOPMAIIUIO O
pesyibTaTtax peryispHbIX HaOJMIOACHUH 3a KauyecTBOM MOPCKHUX BOJ,
MIPOBOJIUMBIX 11 TEPPUTOPUATBHBIMH VYnpaBieHusIMu 1o
THJIPOMETEOPOJIOTUN U MOHUTOPUHTY OKpyxaromeit cpensl (YI'MC) nnm ux
MOJIpa3/ieICHUsIMU B pPaMKax MpOTpaMMbl MOHUTOPHHIA COCTOSIHHSI MOPCKUX
BoJ, a Takke JNaHHbIX CeBepo-3amannoro ¢mnmana ['Y "HIIO "Taiidyn"
Pocruapomera (r. Cankt-IleTepOypr) u pa3nuuHbIX HHCTUTYTOB Poccuiickoi
Axanemun Hayk. Ilo AsoBckomy u YepHOMy MOpSM [IOIOJHUTEIBHO
BkitoueHa uHpopmanus MO YkpHUI'MU (r. CeBacromnoiss) 0 pe3yibraTax
UCCIICZIOBAaHUH, TPOBOJUMBIX B paMKaX HALMOHAJIBHOW IMPOrpaMMbI
MOHUTOpPUHIAa MOPCKOH CpeAbl opraHu3amusMu YKpauHbel. Pabota 1o
noarotoBke ExxeronHuka BbIMOJIHEHA B Ja0opaTOpuM MOHHMTOPUHTA
3arps3HEHUsT MOPCKOM cpeabl ['0CyaapcTBEHHOTO OKeaHOrpadpuuecKoro
uHctutyra Pocrunpomera (I'OUH, r. Mocksa).

EsxeroTHUK COAEPIKUT CpeIHNE U MAaKCUMAaJIbHBIE 32 TOJ WM CE30H/MecsI]
3HAUEHMS OTIEJIBHBIX TMAPOXMMHUYECKUX MOKa3zarenell Mopckux Box B 2008
T., a TAKXKe XapaKTePUCTHKY YPOBHS 3arpsi3HEHUS BOJ U JIOHHBIX OTJIOXEHUN
IIMPOKAM  CIEKTPOM  BELIECTB  NPUPOJHOIO U AHTPOIOTEHHOTrO
MPOUCXOXKACHHUSA. [[J1s1 KOHTPOIHMPYEMBIX aKBaTOPHA, MMO-BO3MOKHOCTH, JJaHA
OLIEHKA COCTOSIHUS BOJI IO OTJENIbHBIM IapaMeTpaM U/UJIH 10 KOMIUIEKCHOMY
MHJEKCY 3arpsi3sHeHHOoCcTH Boj M3B. Jlns oTnenbHBIX pailoHOB BBISBIIECHBI
MHOTOJIETHUE TPEHJIbl KOHLEHTPALMU 3arpsi3HAIOIIMX BEIIECTB B MOPCKOU
cpexe.

ExeroHUK mpenHa3HaueH Ui LIMPOKOW OOIIeCTBEHHOCTH, YYEHBIX-
9KOJIOTOB, (pefepalbHBIX W PErMOHAJbHBIX OPraHOB BJIAcTH, a TaKXKe
aIMUHHUCTPATOPOB MPAKTUYECKOW IMPUPOJIOOXPAHHON AeATenbHOCTH. OLeHka
TEKYILEro THIPOXUMHUYECKOTO COCTOSIHUSL U YPOBHS 3arpsi3HEHUsI aKBaTOPUH,
a TaKKe BBISBJICHHBIC MO JAHHBIM MHOTOJIETHETO MOHUTOPHUHIA TEHICHLUU
MOTYT OBITh HCIIOJIb30BaHbl B HAYYHBIX HCCICAOBAHUAX WIM NpHU
IUTAHUPOBAHUM XO3SICTBEHHBIX H/HIIN MPUPOIOOXPAHHBIX MEPOTIPUATHH.

KauectBO MOpCKHX BOJ MO THAPOXMMHYECKMM MOKaszaTensMm. EskerogHuk
2008. — Kopmienko A.H., Matgeituyk W.I'., [Inotaukosa T.U., IlanoBa A.U,
Neanos /1.b., Kupssnos B.C., Kpyros A.H., Kouerkos B.B., Epmakos B.b. -
O6HuHCK, OAO «DOII», 2009, 192 c.
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ABSTRACT

The Annual Report 2008 describes the level of standard hydrochemical
parameters and the concentration of main pollutants in the marine coastal
waters and bottom sediments of the seas of Russian Federation. The state
monitoring programme of marine environmental pollution in 2008 was
conducted by Roshydromet and its 11 Regional Centers on
Hydrometeorology and Environmental Monitoring (UGMS); by North-
Western Division of NPO “Typhoon” in Sankt-Petersburg and by different
Institutions of Roshydromet and Russian Academy of Sciences during non-
regular scientific cruises and expeditions. Valuable monitoring information
on chemical pollution of the Black sea was provided by Hydrometeorological
organization of Ukraine. The Annual Report 2008 was compiled on the basis
of the raw data and text description for each studied region in Marine
Pollution Monitoring Laboratory of State Oceanographic Institute of
Roshydromet (SOI, Moscow).

The Report 2008 has the description of current state of hydrochemical
parameters including nutrients and concentration of natural and artificial
pollutants in the marine water and sparsely in the bottom sediments. Quality
of marine waters was estimated by the concentration of individual pollutants
and by complex Index of Water Pollution (IZV). The interannual variations
and long-term trends, where appropriate, were observed.

The Annual Report 2008 is produced for spreading the marine ecological
information in civil and scientific communities, for practical purposes in
industrial and agricultural activity, and for managers of environmental
protection. The estimation of the current state and the long-term changes of
marine environmental pollution could be used in scientific ecological
investigations, for practical purposes and for planning of environmental
protection actions.

Marine Water Pollution. Annual Report 2008. By Korshenko A., Matveichuk
I., Plotnikova T., Panova A., Ivanov D., Kirianov V., Kochetkov V. -
Obninsk, PC “FOP”, 2009, 192 p.

© Korshenko A., Matveichuk I., Plotnikova T., Panova A., Ivanov D.,
Kirianov V., Krutov A., Kochetkov V., Ermakov V.
© State Oceanographic Institute (SOI)



9. KAPCKOE MOPE

9.1. O0masi xapaKTepUCTHKA

Kapckoe mope - okpaunnoe mope CeBepHoro JlemoBuroro okxeana. Ha
3amane cooOmraercss mpommBamMu Kapckume Bopora m Matoukun I[lap c
bapeHnneBslM MOpeM, Ha BOCTOKE - IIPOJIMBOM BHIIBKMIIKOTO M MpOiIMBaMu
Mexay octpoBamu CesepHasd 3emua ¢ MopeM JlanreBsix. Ilnmomans mops
cocraBmsieT 883 ThIC.kM’, 00BEM BOBI - 320 THIC.KM, CPEIHSs TIyOUHA -
230 M, HauOosbmmas — 620 M. FOxubIii Oeper Mopsi cuiIbHO u3pes3aH. s
3amaJHOM YacTH MOpS XapaKTepHbI Oosee KpymHble (HOpMBbI pacusieHEHUS
Oepera, uem ans BocTOuHOW. Ha Ioro-zamage u ceBepO-BOCTOKE MODS
penbed JHA CIOXKHBIN, a B LIEHTPAJIbHOW yacTu Oosiee poBHBINA. Peunoil crok
coctaBnseT B cpeauem 1300 kv°/ro. KituMaT nossipHblii MOPCKOIA.

Temneparypa Bo/bl HEBBICOKAsl M IOHM)KAETCS C IOr0-3amazia Ha CEBEpO-
BOCTOK. 3UMOM B MOAJIEHOM cJIO€ OHa OJNM3Ka K TeMIepaType 3aMep3aHus
(-1,5°...-1,7°C). Jletom B cBOGOHOI OTO JTbJa YACTH MOPS IOBEPXHOCTHBIC
BOJBI HArpeBarOTCA [0 3,0-6,0°C. M3menenue TeMIIepaTypbl BOJBI C
rTyOMHONW TPOUCXOJUT HEOJUHAKOBO. 3MMOM OHAa TOYTH Ha BCEX
rOPU30HTaxX OTpHUIaTedbHass M OnM3Ka K TeMIepaType 3amep3aHusl.
Hckmouenne npeactaBisiior xkenoba Cestoid AHHBI W BopoHuHa, 1o
KOTOpPBIM B MOPE INPOHUKAIOT aTJIaHTHYECKHE BOAbI. TemmepaTypa BOJbl B
xKenobax TMOBBIIACTC HayMHas ¢ ropu3oHTa 50-75 M M CTaHOBHUTHCA
nonoxurensaoit (1,0°...1,5°C) B cioe 100-200 M. [my6xe TemmepaTypa
CHOBa TOHWXAaeTcs. BecHON TOoJIMHA MOBEPXHOCTHOTO CJIOS IPOrPETOM
BOJIbI Ha IOro-BocToke paBHa 10-12 M, a B roro-zanagHoit yactu - 15-20 m.
Hwxe temneparypa pe3ko mnoHmkaercs. JleToM B 3amagHbIX palloHax
BBICOKasi TeMIepaTypa BoJbl HalOmromaeTcs a0 rimyounsl 60-70 M, a 3aTem
OHa TJIaBHO TOHIKaeTcs c¢ rayomHoi. Ha BocToke TemmepaTypa BOJIBI
TIOHMKACTCS C ITyOHHOM OT BBICOKHX 3HaueHnit 1,7°C Ha MOBEpXHOCTH 0 -
1,2°C na ropusonte 10 M, a y aHa oxa cocrasnser -1,5°C.

ConeHOCTh NMOBEPXHOCTHBIX BOJ M3MEHsIETCA OT 3-5%o0 B HOKHOW 4acTH
Mops 10 33-34%o Ha ceBepe. CONEHOCTh YBEIMUMBAETCS OT OBEPXHOCTH 0
JHa. 3UMOM OHa paBHOMEpPHO noBblaercsa OT 30%o Ha MOBEPXHOCTH 0
35%o y nHa. BecHo#l onpecHeHHe 3aMETHO JIMIIb y Oeperos, Iie COJIEHOCThb
PE3KO BO3pacTaeT A0 IIyOuHBI 5-7 M; B BOAAX HIKE 3TOTO CJIOS COJIEHOCTh
YBEJIIMYMBAETCSI IIOCTENEHHO. JIETOM COJIEHOCTh OT HM3KUX 3HAUYEHUN Ha
noBepxHocTd (mpuMepHo 10-20%0) pe3ko yBennduBaeTCs ¢ TIIYOMHON U Ha
ropuzonte 10-15 M gocturaer 29-30%o.

CtpykTypa BOJX Ha BOCTOKE MOps oOecneuuBaeT HX OOJBIIYIO
BEPTUKAIbHYIO YCTOMUMBOCTb, W LHPKYJIALUS 3aXBaTbIBAET TOJIBKO
noBepxHOocTHhIM 10-15-meTpoBelil cnoii. Ha 3amame u ceBepe Takux
IPENSTCTBUM HE BO3HMKAET, IIO9TOMY KOHBEKTUBHOE NEPEMEIIUBAHUE BOJ
pacripocTpansieTcs npuMepHo a0 rinyounsl 50 M. Ha menkoBoapsix Oonee
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IUIOTHBIE BOJBI OMYCKAIOTCA IO CKJIOHAM IOABOJHBIX BHAAMH KO IHY,
BEHTHJIUPYSI TakuM 00pa3oM NpuioHHBIE ciou Ha rinybumHax 400-500 m.
OOmmii xapakTep LUPKYISIIMUA IUKIOHHYeckuil. TeueHust oOpas3yioT nBa
koJbia. CKOpPOCTh TMOCTOSIHHBIX TEUEHUH OOBIYHO cocTaBisier 5-15 m/c.
[TpunuBel BeIpakeHbl crabo (mepenazbl YpoBHS 0 1 M) M HEpPEOKO HX
3aTylIeBBIBAIOT CTOHHO-HArOHHBIE KOJIEOaHHUs YPOBHS, KOTOpHIE B INIyOUHE
3aJMBOB MOT'YT IpeBbIath 2 M. Jlemoobpa3zoBaHue HaUMHACTCS B CEHTIOpe
B CEBEpHBIX pailoHaX MOps U B OKTIOpe-HOs0pe Ha tore. 3UMOM MIMpUHA
Ipunasi yBeJIM4MBaeTcsa C 3amaja Ha BocToK. Tommmua sbna 1,5 m. Jlen
paspyliaercs B KOHIIE Masl - Ha4aJle UIOHS.

9.2. 3arpsizHeHue BOA B npoJsmBe Bera

HabGmronenuss B mnponuBe Bera Kapckoro wmops mnpoBOIMINCH
I'mopomereoposiornueckoit  oOcepBatopueir 1 paspsma  «JMKCOH»
Apxanrensckoro LITMC-P ua onmoii peiimosoit crammuu (73°28,3° c.ur,
80°28.,8” B.x1., rmyGuHa 13 M) Ha Tpex ropuzontax 0(2), 5 u 11 M. 3a 2008 r.
6bu10 otoOpano 30 mpoO, U3 HUX 22 cO JbAa B MEPHOJ SIHBAPb-HIOHb U
HOsIOpb-ekaOpb ¢ ucmosb3oBaHUeM cHeroxona "bypan", a 8 mpo6 mo
OTKPBITOM BOJIE C MAJIOMEPHOTO KaTepa. B kommiekc HaGIr01eH!H BXOAUIO
OlpeNieieHue  TeMIepaTypbl  BOJbI,  COJEHOCTH,  KOHIIEHTpPALUH
pPacTBOPEHHOr0 KuCIOpojaa, pH, HUTPUTHOrO M aMMOHHHHOIO a3oTa,
docdato, obmero dochopa u kpemHHs. M3 3arpsA3HAOMNAX BEIIECTB
OTIpEeNIeISITUCh He(TSIHBIE YIIIEBOJOPOJIbI, (EHONbI, aMMOHUIHBIN a30T H
XOII.

'unpoxuMudeckuii peXUM W YpOBEHb 3arpsi3HeHHMs IpoiuBa Bera
OTIpe/IeNsIeTCs B OCHOBHOM IIPECHOBOHBIM CTOKOM p. EHMcel, ocoOeHHO B
NEpUOJ TOJIOBOJbS, U B MEHbIIEH CTENEeHW AHTPOIOICHHBIM BIHMSHUEM
CTOKOB JKMJIBIX TTOCEJIKOB, Cy/laMH MOPCKOTO W PEYHOTO (IIOTOB, U MHOM
JeSITeTbHOCTBIO YeJIOBEKa.

Cpennss xkonnentpaius HY B 2008 r. cocrasmna 0,05 mr/a (1,0 I[T1K); a
makcumanbHas nocturana 0,14 mr/n (2,8 I1IIK) B deBapane u nosope. 1o
cpaBHeHHIo ¢ 2007 r. Mpou301UI0 HEOOJIBIIOE MOBBIIIEHUE CPEAHEr0J0BOI
KOHIICHTpAaLUH.

Cpennee conepxanue ¢enosnoB (5 IIJIK) ocramoch mpakThdeckd Ha
NPOILIOrOJHEM YpoBHE. MaKkcuMallbHasi KOHLIEHTpALHs (PEHOJIOB JOCTUTaIa
0,014 mr/n (14 TIIAK) u 6buta otMedena 17 uronst Ha MOBEPXHOCTH, YTO B 2
pas3a MeHbIIEe MPOLUIOrOIHEH AKCTpeMaIbHON BEJIMYHMHBI TOXKE B CEpEeIUHE
UIOJISL.

B teuenue roga B 30 mpobax MOpPCKOM BOJBI U3 MOBEPXHOCTHOTO CIIOS
XJIOpPOpPraHUYECKUe MeCTHINABI OOHAPYKEHbI HE ObUIH.

Jluamna3oH KOHIIEHTpallMd aMMOHUHHOIO a30Ta COCTaBWJI OT HYJIEBBIX
3HaYeHUH B KOHIE MIOHA 10 593,2 MKI/n B KOHIE Mas B IEpPHOA
MHTEHCUBHOTO JIEIOTASHUS; CPEIHEr0I0BOE coAepikaHue 72,8 MKr/a Obu1o
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MOYTH B TpU pasa Oompiie mnpouutoroanero (25,7 wmxr/m). CpenHee
coJiep)KaHWe HUTPUTOB cOCTaBWIO 1,7 MKr/m; makcumyM (5,8 MKr/im) ObLI
OTMEYEH B sIHBape, a B UIOJIC-aBTyCTEe OHH MOJIHOCTHIO OTCYTCTBOBAJIH.

Konnenrpauus coeaunenuii ¢ocgopa Oblia MaKCUMaIbHOW 3UMOM U
MuHUManbHON netoM. Coxpepkanue docdaros 0,6-33,0 Mkr/n (B cpeaHem
16 mkr/m); obmero docdopa — 2,1-36,0 mxr/a (20,0 MKT/11); IO CpaBHEHUIO C
2007 r. BX KOJMYECTBO HEMHOIO CHU3WIOCh. Conep)kaHue KpPeMHHUsSI B
MOPCKHX BOJaX PE3KO MOBBIIIATIOCH BECHOM BO BpeMs MoJioBoAbs EHuces,
MackumyM gocturai 4350 mkr/n (5 mas); a MuauMyM 560 MKr/1 (6 aBrycra)
Obu1 cBsi3aH ¢ MopckuMHu Bojgamu Kapckoro mops. Cpeanee conepxaHue
coctaBmwio 2138 MKI/1 1 ObUTO MOYTH AHAJIOTHYHBIM 3HAYEHHIO MPOILIOrO
roja.

Cpennee conep)kaHHe PACTBOPEHHOTO KHCJIOPOAA B BOJAaxX IMPOJIMBA
coctaBusio 11,14 mr/m, yto 4yTh MeHble 3HadueHus 11,65 Mr/a mpomnuioro
rojna. OTHOCUTENbHOE HAachIlleHHe BojA Kuciopoaom (69-103%) ocrainock
NPAaKTUYECKU MPEKHUM.

KommuiekcHbli  MHAEKC 3arps3HeHHoctH Box M3B  (¢denons, HY,
aMMOHUIHBIN a30oT u kuciopon) B 2008 r. cocraBun 1,11 (III kmacc
Ka4yecTBa, «yMEpEHHO-3arps3HeHHbIe». [lo cpaBHEHMIO € NpenblIyHIMMU
roJIaMHi Ka4eCTBO BOJI HE U3MEHHMIIOCH (TaoI. 9.1)

Tabnuma 9.1.
Onenka kayecTBa NpuOpeXHbIX BoJ nposmBa Bera Kapckoro mops no 3B
B 2006-2008 1T.

2006 T. 2007 r. 2008 1. Conepxanue 3B B
Paiton mops 2008 r. (B [1JIK)

3B |kmacc |U3B |xmacc| U3B |kmacc

[Iponus 1,21 O (1,20 1T | 1,11 | OI | HY — 1,0; peronsr —
Bera 5,0, aMMOHUMHEIH
azot - <0,1
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ITpunoxxenue 1.
ABTOPBI U BJIaJIeJbIbl MATEPUAJIOB, HCMOJb30BAHHBIX NPHU
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Kacnmuiickoe mope
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Konecnukos M.B., Kopmenko A.H., KongpareeBa C.T.; T'Y «HIIO
«Taitpyn», r. O6nunck: Jlykpsnosa H.H., I'Y «/lar{I'MC», r. Maxaukana:
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ycrbeBoit cranimu (IM30C JAYC, 1. A30B) I'Y «PocroBckuii [II'MC-Py»:
Cynumenko E.A., Xopowenskas E.A., IBanosa JI.JI., [loropenosa T.A.
2). JlaGopaTtopus MOHHUTOpPHHIA 3arps3HEHUs TOBEPXHOCTHBIX BOJ
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T.M., 3araiinas O.b., Cebax JI.K., llleneneBa C.M., Tpouenko b.I".

YepHoe Mope
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2). Tunpomereoposioruueckoe O6ropo Tyamce (r. Tyamce): Canera I'.®.,
Koctenko T.M., [Tanuenko A.B.
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(Ykpauna, . CeBacronons): Psounun A.U., Knumenko H.II., Unpun FO.IL
4). KOxnoe ormenenue Muctutyra okeanosoruu uM. ILILIHupmosa (T.
I'enenmxuk): YacoBuukoB B.K., Copokun FO.U., Sxymes E.B.

Bbantuiickoe mope
1). TY «Cankr-IlerepOyprckuii 1HEeHTp MO THUAPOMETEOPOJOTHH U
MOHUTOPHUHTY OKpY)Karolleil cpepl ¢ peruoHanbHbIMU QyHKIusMu» (CII6
LI'MC-P, r. Canxkr-IlerepOypr), Otnen uHbopManmuu M METOIUYECKOTO
PYKOBOJICTBA CEThI0 MOHUTOPHHIA 3arps3HeHus: npupogHou cpensl (OMC
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