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BeepeHue

NccnepoBaHMA COCTOAHMA W 3arpsA3HEHHOCTM MOPCKOM cpefbl B CeBepo-3amafHON 4YacTu
Kacnuiickoro mopsa B8 2014 roay ctanu npogosikeHnem pabot, HavaTbix B 2012 r. B COOTBETCTBUM C
«[porpaMmon MOHUTOPUHIA TPAHCTPAHMYHbIX BOAHbIX 06beKkToB Kacnuickoro mopa Ha 2012-2014 rr.»,
yTBEpKAeHHON YM3A Pocrugpomera.

O6beKkTOM MccnenoBaHWM B COOTBETCTBUM C AAHHOW MPOrpammoit ABAAETCA ceBepo-3anagHas
yactb Kacnuniickoro mopsa, orpaHMYeHHas co CTOPOHbI cylwn 6eperoBot AMHMen PP, a co cTOpoHbI Mops
—  MeXAYHapoAHbIMU JIMHUAMM pasrpaHUYEHUAs MOPCKOrO [AHA B UeAAX Heapono/ib30BaHMS,
YCTAaHOBJIEHHbIMW B COOTBETCTBMM C COFNALIEHMAMM, KOTopble Poccuiickas Pepepaums 3akaoumna c
Pecnybnukoit KasaxctaH n AsepbaligsKaHckon Pecnybnmkon B nepuog ¢ 1998 no 2002 roa. AdaHHas
aKBATOPMA MMEHYETCA POCCUUACKMM CEKTOPOM HeApononb3oBaHWA KacnuiicKoro mops (CoKpalleHHo
PCHM). CooTBETCTBEHHO K TPAHCTPAHUYHbIM BOAHbIM 0bObekTam Kacnmickoro mopa OTHocATCA
CeBepHblit U CpegHuii Kacnuii — yacTv Mmops, MMetoLme 4epTbl COBCTBEHHOIO peXuma, B npegenax
KOTOpbIX pacnonoxeH PCHIT.

OcHOBHble 3aga4mn «[porpamMmbl MOHUTOPUHIA TPAHCIPAHMYHbIX BOAHbIX 06beKTOB Kacnuiickoro
Mmops Ha 2012-2014 rr.» onpeaeneHbl cieayowmm obpasom:

— BO306OHOB/IEHWNE CUCTEMATUYECKUX HaGﬂI'OAEHMﬁ 3a 3arpAsHeHnem MOpCKOVI cpeabl Ha BEKOBbLIX
pa3pe3ax CEBepHOI'O Kacnua, rae oHun 6b1n npexkpaweHbl B Ha4yane 90-x rogos NPOLWoro CtoneTua,

— paclumpeHue ceTu HabAwaeHW 3a 3arpsA3HEeHMEeM MOPCKOM cpedbl 3a CcyeT CTaHUWi,
pacnonoeHHbIx no nepumetpy PCHI, 1 cTaHUMIM MeXKAyHAapOAHOM NPOrpammbl MOHUTOPUHTA;

— COBEpPLUEHCTBOBAaHME METOLOB M TEXHOJOMMI [MarHo3a 3arpA3HEHHOCTM, OLLeHKWM KayecTsa
MOPCKOM cpeapl;

— yBe/IMYEHME NOHOTbI, 4OCTOBEPHOCTU Y 3HAYMMOCTU MHPOPMALIMKN O COCTOAHUMN U 3arpsA3HEHUN
Kacnuinckoro mops, npegoctaBasemoi notpebutenam;

— BbINOJIHEHME MeXAYHapoaHbIXx obaA3aTenbctB PO no  OCywecTBNEHUIO  COBMECTHOTO
MoOHUTOpUHra Kacnuickoro mops.

B 2014 romy, B OT/AMuMe OT ABYX nNpeablaywmx net, HabaogeHua Ha CceTuM CTaHUMW,
npeaycMmoTpeHHol «porpamMmoit MOHUTOPUHIA TPAHCIPAHUYHbIX BOAHbIX 06beKTOB Kacnuninckoro mops
Ha 2012-2014 rr.» BbINOAHANNCL OAHOKPATHO M BbIIN CUIbHO PACTAHYTbI BO BPEMEHM (C aBrycta no
nekabpb). Bmecte c Tem, Kak W npexae, 6bln BbiNOAHEH 6o0nblWoli 06bem 1abopaTopHbIX
uccnepoBaHnin. Kak M B MNpowsiom rogdy, HayyHO-TEXHMYecKoe obecneyeHMe MOHUTOPUHTA
ocywectananocb PreY «KacnMHULU» Ha ocHOBe KOHTPaKTa, 3aKkato4eHHoro ¢ ®IBY «CK YIMC».

B HacTosAwWeM 0630pe B 0606LLEHHOM BUAE NPeAcTaB/AeHbl OCHOBHbIE pe3y/bTaTbl UCCAEA0BaHUI,
BbINOMIHEHHbIX B 2014 roay. O630p COCTOMT M3 HECKO/IbKMX pasaenos. [epBbli pasgen coaepKut
nHpopmaumio 06 opraHmsaumMm M nposedeHun paboT. [anee ciedytoT pasdesbl, XapaKTepusylolime
rMAPONOrO-TUAPOXMMUYECKNE,  /IMTONIOFO-XMMUYECKME  YCNOBMA,  MPOCTPAHCTBEHHO-BPEMEHHYIO
M3MEHYMBOCTb 3arpsA3sHEHHOCTM MOPCKUX BOA M [AOHHbIX OT/IOMEHW B Mepuod NpoBeAeHUn
3KCNeAMUMOHHbIX paboT. OTaenbHble pasgenbl MNOCBALLEHbl KOMMNEKCHOM OUEHKe 3arpasHeHus
MOPCKOW Cpeabl U pe3y/ibTaTam CneLmasbHbIX UCCAeA0BaHWiA, BbINONHEHHbIX B 2014 rogy B pamkax
Hay4YHO-TEXHWYECKOro obecneyeHns MOHUTOPUHIA TPAHCrPaHMYHbIX BOAHbIX OOBEKTOB. 3aBepluaeTcs
0630p NoaBeseHMEM OCHOBHbIX UTOFOB BbIMOJIHEHHbIX PaboT.

1. OpraHusauuma n nposegeHue pabor

B 2014 rogy 3KcneAMUMOHHble PaboTbl B pamKax MOHMTOPWHIa TPaHCrPaHWYHbLIX BOAHbIX
ob6beKkToB Kacnminckoro mops BbiNnonHAAMCh B 10 paiioHax u Ha 7 pa3pesax (B T.4. 3 «BeKoBbIx»), Ha 106
MOPCKMX NyHKTax (okeaHorpaduyeckmx ctaHumax) (pmc. 1 v 1abn. 1). dkcnegMuUMOHHbIN ce3oH 2014 roaa
HayaNcs B KOHLE aBrycra, a OKOHYMICA B KOHUeE AeKkabps un BKAtoYan B cebsa 3 sTana uccaenoBaHWUi.
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MepBbl 3Tan, B TeYeHWe KOTOPOro paboTbl MPOBOAMAMUCH B OTKpbITOM YacTu CesepHoro Kacnwus,
0XBaTblBa/ nepuoa ¢ 22aBrycta no 9ceHTabpa. Bo Bpema BTOporo 3tana, B nepuog ¢ 100ktabps no
260KTAGBPAPabOTLI NPOBOAUCH B NpUbpexkHoi Yactn CeBepHoro n CpegHero Kacnua. Ha Tpetbem aTane,
Hayaswemca 1lpaekabpsan 3akoHuMBWeMcA 23 aAeKabpsa, paboTbl NpoBOAWANCE B MPUOPEKHON U
OTKpbITOM YacTn CpegHero Kacnua.

C yuyetom dusmnKo-reorpadmyecknx ocobeHHocTen n ansa yaobcrTea pacnpeneneHma paboTt mexay
ActpaxaHckmm n [OarectaHckum LIFMC, akeBatopusa PCHIM ana ueneim MOHUTOPWUHIA TPaAHCTPaHUYHbIX
BOAHbIX 06beKTOB Kacnuitckoro mops 6biia pas3buTta Ha 2 30HblI OTBETCTBEHHOCTM: 1) AcTpaxaHCKUiA
LIMC npoBoaua MOHUTOPUHT HA YCTbEBOM B3MOpbe Bosirv n B oTKpbITOM YacTu CeBepHoro Kacnus; 2)
[OarectaHckuii LUFMC npoBogua MOHUTOPUHE Ha YCTbeBOM B3mMopbe pp. Tepeka v Cynaka (Bkatovas
Kusnspckuin 3anmB), B npubperkHoM 30He M OTKpbITOM YyacTn CpeaHero Kacnus.

JKcneaMLMOHHble paboTbl BO BCEX palioHaX M Ha BCEX CTAHLMAX (33 MCKAtoueHrem 9 cTaHUMI Ha
B3MOpbe BoArn) BbIMOAHWAUCL HA HAy4YHO-WUCCNEA0BATENIbCKOM CyAHe «TaHTan», MPUHAANEeXKallem
Pocrnapomety n 060pyL0BaHHOM BCEM HEOBXOAMMbBIM AN NPOBEAEHMUA IKCNEeAMLMOHHbIX PaboT Ha
akeBaTopum Kacnuiickoro mopa (CNYTHMKOBOM HaBMIaLMOHHOW CUCTEMOW, METEOPOIOTMYECKON
CTaHUMen, rmaponorvyeckoi nebeakoit, npubopamm ansa otbopa Npob M NPoOBEAEHUA XMMUYECKUX
aHanu3oB 1-ro AHs).

Bce cygoBble METEOPO/IOrMYECKUE, TMAPONOTMYECKUE U TMAPOXMMUYECKUE HABNIOAEHNSA, A TAKKe
oT60p Npob BOAbI U AOHHbIX OTNIOXKEHUA NPOBOAM/IUCL B COOTBETCTBUM C TPEOOBAHMAMW HOPMATUBHO-
TexHuyecknx pokymeHtoB (P, TOCT, TOCTP), HacTaBneHUAMMW, PYKOBOACTBAMM, METOAMYECKUMMU
yKasaHuamu. Ona nposeaeHUs HabAlogeHW U U3MEPEHUn UCNOJIb30Ba/IMCb MOBEPEHHbIE CPeacTBa,
aTTectoBaHHble B [OCy4apCTBEHHOM peecTpe CpeacTB U3SMEPEHUA.

XrMmuyeckuii aHanm3 npob Boabl, OTOOPaHHbLIX B 30HE OTBETCTBEHHOCTU AcTpaxaHcKoro LUIFMC, Ha
6uoreHHble 31eMeHTbl, a TaKXe npob BoAbl WU AOHHbIX OT/IOXKEHWA Ha HECTOMKME OpraHuMYeckue
3arpsasHuTenu (Hedptenpoayktbl U CMAB) npoBoauaca B akkpeamMToBaHHOM nabopaTopum AcTpaxaHCKOro
urmc.

XvMnyeckunii aHanms npob Boabl, OTOGPAHHbLIX B 30He OTBETCTBEHHOCTM [arectaHckoro LIIMC, Ha
6MOreHHble 3/1eMeHTbI, a TaKXKe Ha HEeCTOMKMe opraHuyeckue 3arpsasHuTenn (Hedptenpoayktel u CMAB)
NPoOBOAMACA B aKKpeauTOBaHHOM Jnabopatopum [LarectaHckoro LUIMC. AHanms npob [OHHbIX
OT/IOXKEHMN, OTOOPaHHbIX B 30HE OTBETCTBEHHOCTM [arectaHcKkoro LIFMC, Ha HecToliKne opraHuyeckume
3arpAsHUTENM NPOBOAMCA B aKKpeaMToBaHHOM nabopatopum ActpaxaHckoro LIFMC.

AHanNM3 rpaHy/IOMeTPUYECKOro COCTaBa AOHHbIX OT/IOXMEHWA, HE3ABMCMMO OT TOro, rae Obiau
oTobpaHbl Npobbl, Nnposoanaca KacnMHWL, ¢ npuBneyeHnem cnewumanm3ampoBaHHbIX aKKPeaUTOBAHHbIX
opraHu3aumn. AHanms Bcex Npob BoAbl U AOHHbIX OT/IOXKEHUI Ha TAXKeAble MeTa/bl, HE3aBUCUMO OT
TOro, rae oHu bblav oTobpaHbl, NPOBOAUICA aKKpeaAUTOBaHHOM nabopaTtopuii AcTpaxaHckoro LIFMC.
AHanms npob BoAbl U AOHHbIX OT/IOXKEHUI Ha CTOMKME opraHuyeckue 3arpsasHuTenu (AYB, MAY, XON,
MNXB, n dtanatbl) nposoaunca HMO «TandpyH».

MeTeoposiornyeckme HabnwogeHMA MNPOBOAWMAUCL BO BCEX MYHKTaX, [MAOPONOTUYECKME MU
TMOPOXMMMYECKME —TaKKe BO BCEX MyHKTaX B MOBEPXHOCTHOM W NPUAOHHOM C/OSX BOAbl, 3a
WCK/IIOYEHNEM MENKOBOAHbIX PAalOHOB, rae 3T HabAoAeHMA OXBaTblBaAM TO/IbKO MOBEPXHOCTHbIN CNOWA
BOAbl. JIUTONOrO-XMMUYECKME HabAOAEHUA NPOBOAWMIMUCL BO BCeX NyHKTax. OnpenesneHne HecToMKMX
OPraHUYeCcKMX 3arpsAsHUTENEN U TAXKEeNblX METa/IJIoB MPOBOAUIOCL BO BCEX Mpobax BoAbl U AOHHBIX
OTNOXEeHWW. AHann3 npob [AOHHbIX OTNOXKEHWM Ha CTOMKME OpraHWYeckMe 3arpssHUTENN HOCUA
n3bMpaTenbHbI XapaKTep C OPMEHTaLMeEN Ha CTAHLUU MeXAYHAapPOAHOM NporpaMmbl MOHUTOPUHTA.

OpraHu3auMoHHO-METOAMYECKOE M HayYyHO-TEXHMYECKoe obecneyeHne paboT OcCyLLecTBAANOCH
®rey «KacnMHUL». K Hay4yHo-TexHUYecKkoMmy obecrnedeHmto paboT npusnekanmcb PreY «FTOUH», drey
«HNO «TandpyH» n 000 «MHPomap». Hay4yHO-TEXHMUYECKUIN OTYET U HACTOALLMIMN 0630p NOArOTOBAEHDI
CcoBMeCTHbIMU ycunmamm OreY «KacnMHUU» n ®IBY «TOUH» nog pepakumen C.K. MoHaxoBa -
aupektopa ®IreY «KacnMHULLy, KaHgmMaaTa reorpadmyeckmnx Hayk.



R

R
HEAW

3 CeBeP
@
pazp

b
A8
51 ; ;
%.;* O

W
_pn;@@
s RN
i \Q‘
-
R
2288 %
5 -
Y Ny
PRI
- S
N Ve,
.
75,

e

.........

v i

lﬁgamn

o

ok

o

“llpopésn

#o e

navoraln bHbIN

& ',Cynax

ke

9 jaxaukana .-

0

Pcacnuitgic’
S ., - :
pfzoepoam ;-
® geicTeylomue &
sopckine nyHkTel FTHC |

@ BoOCCTaHaBNNBaeMble % o
mopckne nyHkTel THC " -

) BONOAHWTENbHbIE
MOPCKHE NYHKTbI

Puc. 1 Cxema pacnonoxeHusa NyHKTOB HabAt0AeHMIA 338 COCTOAHUEM U 3arpsA3HEHNEM
TPaHCrpaHMYHbIX BOAHbIX 06beKkToB Kacnniickoro mops B 2014 roay



Tabauua 1l

MNepeyeHb PaMoOHOB U NMYHKTOB HabAOAEHWI 33 COCTOAHUEM W 3arpsA3HEHUEM
TpaHCrpaHUYHbIX BOAHbIX 06beKkToB Kacnuiickoro mopa B 2014 r.

HaumeHoBaHue n/ nan Homep NyHKTa KoopanHars!
Aonrota | LUupota
1. NyHKTbI MMM Ha B3mopbe Bonrun
Imn 49° 16’ 05.2” 45° 54’ 56.43”
2mn 49° 08’ 00” 46° 15’00”
3mn 49° 04’ 23.17” 46° 03’ 19.24”
4mn 48° 51’ 25.97” 45° 47’ 06.78”
5mn 48°16’00” 45° 41'04”
6mn 48° 01’ 48.37” 45° 23’ 11.86”
7mn 48° 01’ 00” 45°37' 07"
8mn 47° 43’ 35.46" 45° 20’ 48.50”
9mn 47° 46’ 08” 45° 23’ 07”
2. Pa3pes BocTouHbIit
18 50° 01’ 05” 45°58' 41"
2B 49° 51’ 54” 45°49' 12"
3B 49° 41’ 427 45° 38’ 20”
48 49° 32’ 02” 45°28' 41"
58 49°21' 22" 45° 17’ 35”
68 49° 10’ 30” 45° 05’ 35”
78 49° 09’ 36” 44° 49’ 48"
88 49° 09’ 00” 44° 38’ 35”
98 49° 08’ 17” 44° 30’ 36”
108 (cT.4 paspesa V) 49° 01’ 44° 16’
3. Paspes llI FTHC
3.1 48° 56’ 45° 29’
3.2 48° 56’ 45°21°
3.3 48° 56’ 45° 13’
3.4 48° 56’ 45° 03’
3.5 48° 56’ 44° 53’
3.6 48° 56’ 44° 43’
3.7 48° 56’ 44° 33’
3.8 48° 56’ 44° 18’
4. Paspes CeBepHbIi
1c 48°22' 48" 45° 07’ 08”
2c 48° 24’ 14” 44° 58’ 05”
3c 48° 25’ 55”7 44° 47’ 53”
4c 48° 27’ 25” 44° 37’ 55”
S5C 48° 29’ 06” 44° 28’ 44"
6¢C 48° 30’ 47" 44° 19’ 19”
7c (cT. 3 paspesa IV) 48°38’ 44°09’
5. Paspes llla THC

3a.l 47° 45’ 44°55’
3a.2 47° 48’ 44°49’
3a.3 47° 52’ 44°43’
3a.4 47° 54’ 44°40’
3a.5 47°56’ 44°36’
3a.6 47°58’ 44°30'
3a.7 48° 01’ 44° 28
3a.8 48° 04’ 44°22’
3a.9 48°08’ 44°15'
3a.10 (cT.2 paspesa V) 48°15’ 44°02’
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MpoaonxeHue Tabn. 1

HaumeHoBaHue n/ nan Homep NyHKTa Koopaunarsl
HAonrota | Lupota
6. Kusnapckui 3anus
1k 47° 22’ 01” 44° 25’ 48"
2K 47° 28’ 19” 44° 21’ 14”
3k 47° 35’ 35”7 44° 15’ 54”
4K 47° 43’ 34”7 44° 10’ 08”
5k 47° 49’ 527 44° 05’ 24”
6K (cT.1 paspesa V) 47° 57’ 36" 44° 00’ 00”
7K 47° 22’ 30” 44° 16’ 55”
8K 47° 30" 32” 44° 11’ 53”
9K 47° 37 48" 44° 05’ 35”
10k 47° 24’ 58” 44° 07’ 08”
11k (cT. 8mn) 47° 30’ 32” 44° 00
7. NonatuH
4 47° 43°07” 43°49°08”
5 47°49°07” 43°49°01”
6 47° 54°02” 43°48°02”
8. Mpopesb
7 47° 34’ 20” 43° 34’ 08”
8 47° 33’ 43° 33’
9 47° 34’ 06” 43° 33’
10 (ct.9mn) 47° 38’ 07” 43° 33’
11 47° 32’ 07" 43° 31’ 06”
9. Cynak
12 47° 34’ 60” 43° 18’
13 47° 36’ 43° 17’
14 47° 38’ 43° 16’
15 (ct. 10mn) 47° 40’ 43° 15’
16 47° 31’ 80” 43° 13’
10. Maxaukana
37 47°28°40” 43°05°08”
38 47°29°07” 43°02°06”
17 47°30°05” 43°00°40”
19 47°35°07” 43°00°03”
18 47°32°06” 43°00°05”
21 (ct. 11mn) 47°35°07” 43°00°04”
36 47°32°06” 42°59°02”
35 47°35°03” 42°57°06”
20 47°30°40” 42°59°40”
11. Kacnumiick
23 47° 41° 42° 53°08”
22 47°39°04” 42°55°07”
39 (ct. 12mn) 47° 44°01” 42° 50
40 47° 46°06” 42° 53°06”
12. U36epbaw

24 (ct. 13mn) 47° 55°06” 42° 33°06”
25 47°59°06” 42°30°08”
26 47° 54°08” 42° 35’
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OKOHYyaHue Tabn. 1

KoopauHartbi
HaumeHoBaHue u/ nan Homep NyHKTa
Aonrota Wwupota
13. OepbeHT
27 48°19°40” 42°03°05”
28 (cT. 14mn) 48°19° 42°03°09”
14. Camyp
29 48°33°04” 41° 54°20”
30 (cT. 15mn) 48° 30° 41° 55°40”
15. Pa3pe3 MepugunoHanbHbiii
im 48° 56’ 13” 44° 03’ 50”
2m 48° 56’ 13” 43° 48’ 29”
3m 48° 56’ 13" 43°33" 11"
am 48° 56’ 13" 43° 16’ 44”
5m 48° 56’ 13" 42° 55" 41"
6M 48° 56’ 13" 42° 35 427
7™M 48° 56’ 13" 42°17' 24"
16. Pa3pes LleHTpanbHblIi
1y, 49° 10’ 01” 43° 05’ 56”
2y, 49° 23" 17" 42° 55’ 527
3y, 49°37' 19" 42° 45’ 18"
4y, 49° 53’ 06” 42°33' 22"
17. Paspes KOxHbI
1o 48° 38’ 02” 41° 55’ 55”
210 48° 45’ 18" 41° 59’ 46”
310 48° 53’ 02” 42° 03’ 43”
410 48° 57’ 11” 42° 05’ 42”
510 49° 11’ 28" 42°12' 43"
610 49° 25’ 16” 42° 19’ 34”
710 49° 38’ 49” 42°26' 10”
B uenax o0606uWeHNA MNOAYYEHHbIX AaHHbIX W aHa/AM3a NPOCTPAHCTBEHHO-BPEMEHHOM

M3MEHYMBOCTU MapPaMeTPOB COCTOSHMA U 3arpA3HEeHMUA MOPCKOWN cpeabl 6a3oBble palioHbl NpoBeaeHUn
3KCNeAMUMOHHbIX paboT 6blin 0b6beguHeHbl B 6osiee KpynHble PaioHbl B COOTBETCTBUM CO CXEMOM,

npuseneHHon B Tabanue 2.

Tabnuua 2
Cxema YKpynHeHUs paiioHOB NpoBeAeHUA SKCNeAULMOHHDbIX paboT

YKpynHEeHHble paiioHbI basoBble paiioHbI Fny6buHa, m
MpubperkHas akBaTopuUA MyHKTbI MMM Ha B3Mmopbe Bonrm 1.5
CeBepHoro Kacnus Kusnapckuin 3anms

Pa3pe3 BocTouHbIn
OTKpbITasA YacTb Paspes Il THC 5.5
CesepHoro Kacnua Pa3pe3 CeBepHbIi

Paspes llla THC
MpHEpekHas aKksaTopus CeBepHbIit pavﬁOHv(ronaTMH, Mpopesb, Cy/JaK)
Coennero Kacnus LleHTpanbHbIM parioH (Maxaykana, Kacnuick) 5-25

PeA FOKHbIV paioH (U36epr, OepbeHT, Camyp)
OTKDBITAs YACTD Pa3pe3 MepuanoHanbHbIi,
P Pa3pe3 LleHTpanbHbIN, 25-675

CpegHero Kacnua Paspes I0skHbili
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2. Tngponoro-rugpoxmmuyeckme ycnosums

Temnepamypa 800bl

MpocTpaHCTBEHHbIE U3BMEHEHUS TeMMNepaTypbl BOAbl B 3KCNeAMLMOHHbIM ce3oH 2014 roga B BUAY
ero 60nbWON  NPOAOC/IKUTENBHOCTM  XapPaKTEPM30BAJIUCb  LUMPOKMM  AMANa3oHOM  3HAYEHUN.
TemnepaTtypa NOBEPXHOCTHOIO C/10si BOAbl M3MeHANacb B npedenax oT 8 go 27°C, a NpuMAOHHOIO — C 6
00 24°C (Tabn. 3).

B oTKkpbiTol Yactn CesepHoro Kacnus, roe HabaogeHUa NpoBoAUANCE B aBrycte-ceHTAbpe npu
YKAPKOM 1 cyxoi noroge, TeMnepaTypa NOBEPXHOCTHOIO €/10A BOAbl gocTurana 29°C, a NpuA0HHOro cnos
— 28°C. bbicTpoMy BbIXOJIaXKMBaAHUIO BOA, B OKTAGpe crnocobCcTBOBas X0/104HbIA 3anagHO-CMOUPCKUIA
aHTULUMKNOH, BO BPeMsi MPOHUKHOBEHUS KoToporo Ha CesepHbii Kacnuii B NpubpesKHbIX palnoHax cyLuu
Habt04aNCh HOYHbIE 3aMOPO3KUM. o4 BO34EMCTBMEM MPOLLECCOB BbIXOAXKMBaAHMA TeMnepaTypa Boapbl
B NPUOpPEeXKHbIX paioHax mops coctasuna 11-14°C Ha noBepxHocTh 1 11-15°C B npuA0OHHOM cioe.

dKcneanumoHHble paboTbl B OTKpbITOM 4Yactn CpegHero Kacnua nposoaunuce B Aekabpe, B
OTHOCUTE/IbHO Tenyl ANA OAHHOTO BpPeMeHu roga norogy. TemnepaTypa Boabl coctaBuna 8°C Ha
nosepxHoctTm u 6°C B nNpuaoHHOM cnoe. W3-3a 6OAbWON NPOAOIKUTENBHOCTM pPaboT Ha
NPOCTPAHCTBEHHOE pacnpegeneHve TemnepaTypbl BOAbl, NPeACTaB/AeHHOE Ha puUc. 2, 3aMeTHO
NOBANANN ee BPEMEHHbIE U3MEHEHMA.

ConeHocmob 800bI

XapaKTep NpoCTPaHCTBEHHOrO pacnpeneseHna CONeHOCTU BOAbl B CEBEPO-3anagHOM YacTn Mops
[0CTaTOYHO 0A4HOObOpaseH U yCTOMYMB, — CONIEHOCTb BO3PACTAeT B HAMpPaB/IeHWM C CEBEpa Ha tor U OT
b6epera B mope. 3To 06ycnoBAeHO Tem, YTO H60/1bLIAA YAaCTb MOBEPXHOCTHOTO CTOKA B MOPE NPUX0AUTCA
Ha poccuickoe nobeperkbe, a peyHble BoAbl, NOCTENEHHO CMELIMBAACb C MOPCKMMU, ApendytoT BAO/b
b6epera B OKHOM HanpaeaeHun. KapTMHaA NPOCTPAHCTBEHHOrO pacrnpefeneHus CONEHOCTH,
3adMKCMpOBaHHaA B 3KCNEAMUMOHHBIN ce30H 2014 r. (puc. 3), He sBUAacb uckaodeHnem. ConeHocTb
NoBepPXHOCTHOTO cnos BoAabl B PCHI namenanacob ot 0,34 go 12,9%., a npngoHHoro — ot 2,57 go 13,10
(tabn. 3). CneayeT OTMETWUTb LUMPOKMI pasmax MNPOCTPAHCTBEHHOM W3MEHYMBOCTU CONEHOCTU Ha
akBatopum PCHIM B 2014 r., nepeKpbIBLUNIA NPAKTUYECKM BeCb AManas3oH M3MEHEHWI CONeHOCTU B
Kacnuinckom mope.

Ta6bauua 3
TemnepaTtypa 1 CONeHOCTb BOAbl B CEBEPO-3anaaHoM YacTm Kacnuitckoro mopa 8 2014 roay

PalioHbI Temnepartypa Boapbl, °C ConeHocTb BOAbl, %o

Yactb mopa  Akeatopus cp Makc MwuH cp MaKc MMH

MoBepPXHOCTHbIN cnok

CeBepHblii MpubpexHas 13,5 15,5 9,70 3,02 8,31 0,34
Kacnwii OTKpblITan 26,5 29,1 24,2 8,90 10,5 7,04
CpegHuii MpubpexHas 10,8 17,8 3,80 8,46 11,5 3,66
Kacnnit OTKpbITas 7,98 9,40 5,00 12,2 12,9 11,4
MpWAOHHbIN ciok
CeBepHblii MpubperkHas 14,5 16,5 12,9 6,72 9,91 2,57
Kacnwuii OTKpbITan 25,3 28,6 22,0 9,72 12,8 7,25
CpeaHuii MpubperkHas 11,1 17,8 4,00 10,0 12,0 5,39
Kacnuit OTKpbITan 6,13 9,10 4,40 12,5 13,1 11,2
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PacmeopeHHbIl Kuciopoo

B 2014 romy KucnopodHble YCNOBMA B CeBepo-3anmafHoOM 4actu mops 6bliv  A0CTAaTOYHO
6naronpuAaTHBIMK AN MOPCKUX obuTaTeneit (tabn. 4). Ha ropusoHTanbHoe pacnpegeneHune
pPacTBOPEHHOrO KUCA0POAa OKA3blBaIN BAUAHWE TeMNepaTypa BOAbl U NPOAYKLMOHHO-AECTPYKLMOHHbIE
npoueccbl, Ha BepTUKanbHOE — cTpaTUdMKaumMa BOA; B pe3y/nbTaTe KapTMHA MPOCTPAHCTBEHHOTO
pacnpegeneHun oKkasanacb nectpoi (puc. 4).

B npoayKTUBHbIX palioHax 06pa3oBaHMA 30H TFUMNOKCUMM He 3adUKCMPOBAHO; KUCAOPOAHLI
aednumT Habaoganca B NPUAOHHbIX BOAAX OTKPbITOM Yactn CpeaHero Kacnusa, npu aTom Ha riybuHe
6onee 600 MeTPOB KNCIOPOA, OTCYTCTBOBAA (3TOT BaKT TpebyeT NoATBEPKAEHUS).

HanbonblumMx 3HaYeHWI KOHLEHTPaLMA KUCIOpoAa B BOAE [AOCTUMIA B NPUOPERHOM 4Yactu
CpeaHero Kacnus, nccnefoBaHma B KOTOPOW NPOBOAMAUCE MO3AHEN OCEHbIO (BCNeAcTBME MOBbILLEHUS
pPacTBOPMMOCTM KMUCAOPOAA W YCUIEHUA BETPOBOro nepemelunMsaHuA). B oTKpbiTon Yactu CeBepHOro
Kacnus Ha ¢oHe nosbllWEHHOW TemnepaTypbl BOAbl KOHUEHTpaLuMsa Kucaopoga 6blia OTHOCUMTE/IbHO
HWU3KOMN BCMEeACTBME YMEHbLUEHWS ero pacTBOPMMOCTM B BOAE M MOTPEBNEHUA MUKPOOpraHM3Mamu B
npoueccax AeCTPYKLUN OpraHMYeCcKoro BeLeCTBa.

pH

Ha BomopoAaHbIii MOKasaTeNb MOPCKOW BOAbl BAMAET COAEpPXaHWEe PacTBOPEHHbIX rasoB U
OpraHUYecKMUx COeAUHEHUM, ero 3HayeHWe BO MHOIOM Onpeaensercs COCTOAHMEeM KapboHaTHOoM
cuctemMbl. B noBepxHocTHOm cnioe Boabl PCHIM B 2014 r. pH mopcKoi Boabl HaxoAu/cs B npeaenax ot
7,64 no 8,41 en., B npuaoHHOM cioe — B npeaenax ot 8,20 oo 8.41 ea,. (tabn. 4).

Hanbonbluee 3HavyeHMe pH B MoOpckol Boge OblIo OTMEYEHO B OTKpbITOM 4YacTn CeBepHOro
Kacnus (aTo KacaeTcs Kak NOBEPXHOCTHOrO, TakK U NPUAOHHOTO cos BoAgbl). HaumeHblne 3HayeHus pH,
KaK 3TOro c/iief0Baso 0XuaaTtb, HabAAANUCL HA MEIKOBOAbe B3MOPbA BOArM npu HU3KOWM CONEHOCTU
BoAbl (pH peuyHOl BOAbI, HUXKE, YEM MOPCKOW) M B MPUAOHHOM C/loe TNyH6OKOBOAHOW KOT/IOBUHbI
CpeaHero Kacnus (noBblleHWe KOHUEHTPaLMM AMOKCKAa yrnepoaa B Boae).

Tabnuua 4
PacTBopeHHbI Kucaopoa u pH B Bogax cesepo-3anagHoit 4yactm Kacnuiickoro mops 8 2014 roay

PaiioHbl PacTBopeHHbIli Kucnopog, mr/n pH, ea.

Yactb mops AkBaTopuA cp MaKCc MUH cp Makc MWH

MoBepPXHOCTHbIV C0M

CeBepHblii npubpexxHan 10,3 11,4 9,12 8,16 8,38 7,64
Kacnuii OTKpbITaA 7,63 8,04 7,24 8,44 8,56 8,03
CpegaHuii npubpexxHan 10,5 13,0 8,82 8,26 8,39 8,15
Kacnuii OTKpbITaA 10,7 11,50 4,90 8,28 8,41 8,22
MpUAOHHbIN cnoi
CeBepHbiii npubpekHan 9,34 10,1 7,41 8,25 8,32 8,20
Kacnwii OTKpbITas 7,59 8,47 6,52 8,45 8,54 8,31
CpepHuit npubpekHan 10,2 11,9 8,59 8,27 8,40 8,15
Kacnuit OTKpbITasn 3,79 7,86 0,00 8,14 8,41 7,71
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3. Jlutonoro-xmmuueckue ycnoBua

paHynomempuyeckuli cocmas

B npubpexcHoix palioHax CesepHozo Kacnus (B3mopbe Bonrn m KM3Nspckuii 3a1MB) OCHOBHYIO
MacCy AOHHbIX OCAaAKOB COCTaBAANAN aneBpuT u nenut (no 34%); Ha menkuii necok npuxoamnocb 21%,
KpynHble ¢dpaKkuMmM COCTaBnAAM B cymme He Bonee 11% B cymme (pakywa 4,7, KpynHbiA necok 6,1%)
(tabn. 5). OcHOBHble 30HbI AKKYMYAAUUU NEeNUTOBOM GpaKLMM HAaxoAMNUCb B KM3nApCcKOM 3anuBe, a
TaKKe B CeBEPHOM YacTn BonkcKol 60po3amHbl. NoBbILEHHOE coAepKaHMe aneBpuTa Habaoganoch B
LEHTPANbHOM YaCTM MEeNKOBOLHOM 30HbI B3MOPbA Bonrn. Menkuin necok B OCHOBHOM HaKan/aveaaca B
BOCTOYHOM YacTW YCTbEBOrO B3MOpPbA Boaru.

B omkpeimoli yacmu CesepHoz2o Kacrnua AOHHbIE OTN0KEHUA OblNN CNOXKEHbBI KPYNMHO3EPHUCTbIMM
dpaKkumMammn — pakyLen (23%), KpynHbIM U MeNKMM neckom (26% u 25%). MenkosepHuctble dpakumm —
aneBpuUT U NennT— HbIAN NPeacTaB/eHbl B OTHOCUTENIbHO Hebonblom Konndectse (20% mn 5%) (Tabn. 5).
AKKYMYNSILMA KPYMHO3EPHUCTbIX GPakuMii B OCHOBHOM Mpoucxoguna B paioHe MaHrbIWAaKCKoro
nopora, pasgenstouiero CesepHbiii u CpegHuin Kacnuii. ®pakumm mesIkoro necka v aJieBpuTa TArotTenu K
CEBEPO-BOCTOYHOMY M tOFr0-3anagHoOMy paioHam.

B npubpexHoli akeamopuu CpedHezo Kacriua poMuHUpYytowen Gpakumen AOHHbIX OTNOMNKEHUM
6bl1 NennT, coaep’kaHMe KOTOPOro cocTasasno bonee nonosuHbl (54%), octanbHblie ¢pakumm 6binu
paBHOMEPHO pacnpeneneHbl n coctasnann ot 9 ao 14% (tabn. 5). Mnosas ¢pakumMa 4OMUHMPOBAIA B
CeBEepHON YacTu parectaHcKoro wesnbda, rae eé cogepaHve goxoauno o 95% (puc. 8). dpakuus
afieBpUTa KOHUEHTpMpOBasiacb B palioHe Maxaykanbl. PacnpegeneHve MenKOro necka B AOHHbIX
OT/NIOXKEHUAX OblN0 oaHOPOAHbIM. KpynHble dpaKkLuMyM akKKyMyMPOBaAUCb Ha yyacTKe nobepexba oT
Kacnuitcka go AepbeHTa (puc. 6).

B oTKpbIToM YacTn CpepHero Kacnua AOMUHUPYOLLEN dpaKLmMelt AOHHbIX OTNIOXKEHWUN Bbln NenuT,
CoAEeprKaHMe KOTOPOro B CpeaHem cocTaBuao 51%, NouyTM TpeTb AOHHbIX OT/IOXEHMUI COCTaBAsANA
pakywa (28%), cofepykaHue OCTasbHbiX GPaKUMI, NO OTAENbHOCTM, He npesblwano 10% (Tabn. 5).
MNnoBaa ¢paKkuma JOMMHMPOBANA B HOXKHOW YAaCTU CEKTOPA, FAe COAEPrKaHWe HA OTAE/bHbIX CTaHUMAX
aoxoguno po 98%.PacnpeneneHve ¢Gpakumii  aneBpuTa M MEJIKOFO MNECKa XapaKTepu3oBasochb
ofHopoaHOCTbio (puc. 7). KpynHble ¢pakuMM aKKyMyaMpoBaaUCb B CEBEPO-BOCTOMHOM U HOrO-
BOCTOYHOM pailoHax, r4e Ux cofepykaHme Morio goxoauTb Ao 85%.

Obwan KapTMHa pacnpefeneHnsa pPas/MYHbIX [PAHYJOMETPUYECKMX ¢pPaKLuMiA B [OHHbIX
oTnoxeHuax PCHI roa oT roga npakTUYecKM He MeHsAeTcA. Pakyla AOMWMHWMPYET B OTKPbITOM YacTu
MOPS, 33 MCKAOYEeHMeM rnyboKoBOAHOM KOTAoBUHbI CpegHero KacnuAa, M B OXKHOM 4acTu
[HarectaHckoro wenbda (puc.6). KpynHbIii MecoK aKKyMy/ivMpyeTcss B 30He BOZOOOMEHa MeXKay
BOCTOYHOM M 3anagHon yactamu CeBepHoro Kacnms 1 TakkKe B HOXHOM YacTu [arectaHckoro wenbda
(pnc.6). [loHHbIE OTNOMKEHUSA, CMOXKEHHbIE MENKMM MECKOM W afieBPUTOM, TATOTEIOT K MEJIKOBOAHbLIM
palioHam 3anagHol Yactu CeBepHoro Kacnuva (puc. 7). B npeaenax paccmaTpuBaeMon akBaToOPUM YETKO
BbIAENAOTCA TPU PaioHa, B KOTOPbIX MAET HAKOoMIeHWe nenutoBoi ¢pakumm: Boskckaa 60po3amHa,
ceBepHas YyacTb [arectaHcKkoro wenboa n rnybokoBoaHas KoTnosuHa CpegHero Kacnus (pwc. 8).

Mexgy Tem AnA pacCMaTpMBaAaeMOM aKBaTOPMM XapaKTepHa aKTUBHAA AMHAMMUKA [AOHHbIX
HaHOCOB, OHA NPOAB/AAETCA BO BPEMEHHbIX KoNebaHUAX CoAepKaHNA TOM UM MHOM GPaKLUKN B AOHHbIX
OT/IOXKEHMUAX paiioHOoB. Tak oceHbto 2014 roga HEOObIYHO BbICOKOW OKa3asiacb KOHUEHTPaLMA neauTa B
OOHHbIX OTNOXKeHUAX TepcKko-CynakcKoro B3MOpba (4ake Bblle, Yem B AOHHbIX OT/IOXKEHMUAX
[OepbeHTCKOM KOTN0BUHbI).

OpzaHuyeckoe seuw,ecmso

JNHaMMKa OpraHNMYecKoro BELLeCTBA B COBPEMEHHbIX MOPCKMX OCafKax CeBepO-3anafHOM YacTu
MOPSA BO MHOFOM CXOXa C AMHAMMWKOM nenmta. 30Hbl aKKYMyAALMUM OPraHUYecKoro BellecTBa B
CpeaHem Kacnuu nokanusytoTca B ceBepHOM 4Yactu [larectaHckoro wenbda n B [epbeHTcKol
KoTnosuHe, B CeBepHoM Kacnuu — B Bonkckolt 6oposauHe (puc. 8).
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Tabnuua 5

CoaeprkaHue pasINYHbIX rPaHy/IOMEeTPUYEcKUX GpaKLniA U OpraHMYECcKOro BeLLecTBa B A0OHHbIX OcaaKax
B ceBepo-3anagHomn Yyactu Kacnuiickoro mopsa 8 2014 roay, %

paioHbI KOHL,eHTpauumsa

Yactb mopsa AkBaTopuA cp MaKc MWH

Pakywa (pasmep yactuu 6onee 1,6 mm)

. . npubpexHas 4,69 19,0 0,00
CeBepHblit Kacnun
OTKpbITaA 23,2 74,3 0,00
. . npubpekHan 14,0 79,6 0,00
CpeaHuit Kacnui
OTKpbITaA 27,7 85,3 0,00
KpynHbiit necok (1,6-0,4 mm)
. . npubpekHan 6,13 19,4 0,43
CeBepHblit Kacnun
OTKpbITaA 26,3 74,4 1,11
. . npubpekHan 12,8 55,5 0,10
CpeaHunia Kacnuit
OTKpbITasa 7,94 33,6 1,08
Menkuii necok (0,4-0,1 mm)
. . npubpekHan 21,0 61,2 2,08
CeBepHbliii Kacnun
OTKpbITaA 25,1 76,2 1,22
. . npubpekHan 6,19 36,9 0,16
CpeaHuia Kacnui
OTKpbITaA 4,49 27,6 0,63
AnespuT (0,1-0,063 mm)
. . npubpexkHan 34,2 79,0 8,10
CeBepHblii Kacnun
OTKpbITaA 20,0 52,2 0,29
. . npubpexkHan 13,1 89,0 0,04
CpeaHunia Kacnuit
OTKpbITaA 8,67 61,7 0,24
MNenut (meHee 0,063 mm)
. . npubpekHan 34,0 87,9 1,26
CeBepHblii Kacnun
OTKpbITaA 5,45 72,9 0,00
. . npubpekHan 53,9 98,8 0,05
CpeaHuia Kacnuit
OTKpbITaA 51,2 94,4 0,10
OpraHuyecKoe BeLecTBo
. . npubpexkHasn 0,96 2,00 0,15
CeBepHblii Kacnun
OTKpbITaA 0,49 4,15 0,08
npubpexkHasn 1,05 2,75 0,03
CpeaHuii Kacnuia
OTKpbITaA 0,70 2,27 0,06
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KpynHbii
necok, %

[Joai-1s

Pakywa, %

Jo-v

1734 ; [1s-30
E [ 34-51 g D : [ 30-45
P

s -es

I o -5 . o7

Puc. 6 MpocTpaHCcTBEHHOE pacnpeaeneHne pakyLwm U KPYNHOro Necka B LOHHbIX OT/IOXKEHUAX ceBepo-3anagHon Yactu Kacnuiickoro mops 8 2014 roay, %
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Menkui necok, %

[ TJoa-12
[Cl12-24
[ 24-36
B 3640
B <061

Puc. 7 MNpocTpaHCcTBEHHOE pacnpeaeneHne MeKoro Necka 1 afieBpuTa B LOHHbIX OT/IOXKEHUAX ceBepo-3anafHon Yactn Kacnuiickoro mopsa B 2014 roay, %
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OpzaHu4eckoe
eewecmeo, %

Menum, % b
[ Joa-20 4 [TJoo3-09
[ J20-30 [Joo-1s8
[ 30-59 - I 18-27
B 5079 e 273
I 7o Bl 3545

Puc. 8 MNpocTpaHCcTBEHHOE pacnpeseneHne neamnTa U OpraHMYecKoro BeLLecTBa B LOHHbIX OT/IOXEHUAX ceBepOo-3anafHoi Yactn Kacnuiickoro mops 8 2014 roay, %
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4, 3al'p$|3HEHHOCTb MOPCKUX BOA, U AOHHDbIX OTNIOXKEeHUit

Hegpmenpodykmoi

B aKcnegMumoHHbIM ce3oH 2014 roga KoHUeHTpauua HedbTenpoaykTos (HIM) B palioHax mops,
OXBa4yeHHbIX HabnwaeHuamu, Konebanacb ot 0 go 0,19 mr/a (tabn. 6). Mpu sTomM cpeaHas
KOHLEeHTpauua HedTenpoaykTos B Bogax CesepHoro Kacnua, pasHaa 0,06 mr/n (nam 1,2 NAK) 6bina
3aMeTHO Bbillie TakoBoW B Boaax CpeaHero Kacnus (0,02 mr/n uau 0,4N4K).

MpoCTpaHCTBEHHOE pacnpeAeneHne XapaKTepusoBasocb HaAMYMEM [BYX 30H MOBbILEHHOM
KOHLEHTPALUMN HepTenpoayKTOB B BOAE: a) Me/IKOBOAHAsA 30Ha YCTbEBOro B3Mopbsi Bonru; 6) cpeaHas u
BOCTOYHas YyacTb MaHrblwnaKkckoro nopora (puc. 9). e 3T1 30HbI BNO/IHE ONpeae/IeHHO YKa3blBaloT Ha
ABa UCTOYHMKA nocTynneHma HedTenpoaykTos B PCHI: BOMIKCKMI CTOK M afBEKLMNIO 3arPA3HEHHbIX BOA,
n3 CpegHero Kacnma. Cyga no KapTe NpoOCTpaHCTBEHHOro pacnpegenenua HI, Bo Bpema nposeseHuA
3KCNeaMUMOHHbIX paboT B 2014 r. BTOPO UCTOUYHUK DObl1 MOLLHEE, YEM NEPBbIN.

KoHueHTpauma HedTenpoayKTOB B AOHHbIX OTA0XeHuAx CesepHoro Kacnua, HaobopoT, 6biia
HUXe, 4Yem B [OHHbIX oTaoxeHuax CpegHero Kacnua. [lpocTpaHCTBEHHOE pacnpegeneHue
HedTenpoayKTOB B LOHHbIX OT/IOKEHUAX CEBEPO-3anaHoi Yactu mopsa B 2014 r.(puc. 9) noaTeepxkaaer
3aKOHOMEPHOCTb, OOHAPYMKEHHYIO B XO4€ MOHUTOPUHIA TPaHCrPaHMYHbIX BOAHbIX 06beKToB B 2012-
2013 rr. — noBblWweHMe KOoHUeHTpaumm HI nponcxoanTt B paioHax, akKyMYMPYIOLLNX UAUCTbIE HAHOCHI,
opraHMYyecKoe BeLLecTBO M BMecTe C HUMKM HedTenpodyKTbl (ceBepHasa yacTb [arectaHckoro wenboa,
JdepbeHTCKan KOTN0BUHA).

CI1AB

B 2014 r. cpeaHaa KoHueHTpauma CMAB B MOPCKOM BOAEe B YKPYMHEHHbIX pPaliOHAx CeBepo-
3anagHon YacTM Mops, oxBadeHHbIX HabaoaeHnamu, coctasmna 0,03-0,06 mr/n; Hanbonblune 3HayeHUs
KOHLEHTpaUMK Habnwoganncek B npubperkHoi yactn CpeaHero Kacnua (tabn. 6). B ocTanbHbIX paioHax
NnoBbllIeHHas KoHueHTpauma CMNAB Habatoaanacb Ha oTAeNbHbIX cTaHumAX (puc. 10)

KoHueHTpauma CMNAB B AOHHbIX OTA0XeHUaX coctasuna 3,60-4,69 mkr/r. Hanbonblune 3HaveHus
KOHLEHTPALMKN BblN 3aperMcTpnpoBaHbl B OTKPbITOM YacTu CpeaHero Kacnua u Bblna NpuypoyeHsbl K
OOHHBIM OTNOXEHMAM B KOTOPbIX 4OMUHMPOBAAN KPYNHble GpaKkumu.

Tabnuua 6
KoHueHTpaums HedTenpoayKktos 1 CIMNAB B Boge U AOHHbIX OTN0XEHMAX CEBEPO-3aNagHOM YacTu
Kacnuitckoro mopsa oceHbto 2014 roaa, mr/n

palioHbl HedrenpoayKTbl CnAB

Yactb mops AKBaTOpMA cp MaKc MWH cp MaKc MWH
MoBEPXHOCTHbIN CNoi, Mr/n

CeBepHbIit npubpekHan 0,06 0,14 0,03 0,03 0,07 0,01

Kacnuii OTKpbITaA 0,06 0,11 0,00 0,03 0,07 0,01

CpeaHuit npubpekHan 0,02 0,09 0,01 0,06 0,09 0,01

Kacnuii OTKpbITanA 0,02 0,06 0,01 0,03 0,07 0,01

MpPUAOHHbIA cNoi, mr/n

CeBepHbilii npubpexxHan 0,04 0,04 0,03 0,03 0,05 0,01

Kacnuii OTKpbITaA 0,08 0,19 0,02 0,03 0,07 0,01

CpeaHuit npubpekHan 0,02 0,03 0,01 0,05 0,09 0,01

Kacnuii OTKpbITaA 0,01 0,05 0,01 0,03 0,05 0,01
[OHHble OTI0XKeHUsA, MKr/T

CeBepHbilii npubpexxHan 4,65 7,92 0,57 2,52 4,26 1,43

Kacnui OTKpbITas 4,82 10,4 1,80 4,53 8,71 1,55

CpegHwii npubperkHan 12,4 56,6 1,38 3,60 11,8 1,66

Kacnuii OTKpbITaA 7,99 26,0 2,21 4,69 11,3 2,94
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Hn, ma/n

[Joot-003
[Jo03-006
[ 0.06-008
I o.0s-0.11
o -014

Puc. 9 MpocTpaHCcTBEHHOE pacnpeaeneHne HedpTenpoayKToB B BoAe (Mr/1) U AOHHbIX OTA0XeEHMAX (MKr/T) (chesa — B NOBEPXHOCTHOM C/I0€, B LIEHTPE — B MPUAOHHOM
cnoe, cnpaBa — B AOHHbIX OT/IOXKEHMAX) ceBepo-3anaaHoi Yyactu Kacnuinckoro mops B8 2014 roay
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CIAB, m2/n CIAB, m2/n CI1AB, mKe/2
[Joot-002 [Joot-002 [J1ae-23
[ o02-004 [Jooz2-004 el [ 23-45
[ 0.04-005 [ 0.04-0.08 [ +5-68
I 005007 Devt I 006008
I 007000 E | EXIRCA

Puc. 10 MpocTtpaHcTBeHHOe pacnpeaeneHue CMAB B Boge (Mr/n) n AOHHbIX OTA0XeHUAX (MKr/r) (c1eBa — B MOBEPXHOCTHOM C/10€, B LIEHTPE — B MPUAOHHOM C/10€, CnpaBsa —
B JOHHbIX OT/IOMKEHUSAX) ceBepo-3anaaHoi YacTn Kacnuiickoro mops 8 2014 rogy
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Taxcenoie memarnnsl

B 2014 r. KOHUEHTPAUUA Kesie3a B MOPCKOM BOAE ceBepo-3anafHOoM YacTu MopA M3MeHANach B
npeaenax ot 0,04 go 0,13 mr/n. B OTKPbLITON 4acT! MOPSA KOHLEHTPaLMA Kenesa B Boge bbina Bbille,
yem B MNPUOPENKHbIX palioHax, a B MPUAOHHOM C/I0€ BbIWE, YemM B MOBEPXHOCTHOM. B OOHHbIX
OTNIOXEHMAX KOHLIEHTPaLMA Kenesa Haxoannachk B npegenax ot 1,6 o 23,3 mr/r, npu stom B CpegHem
Kacnuu oHa 6bina 3ameTHO Bbiwe, Yem B CeBepHom Kacnuu (Tabn. 7, puc. 11).

B 2014 r. KOHUEHTPaUMA MapraHLa B MOPCKOM BoAe ceBepo-3anaZHoi YacTu Mopsa M3MeHANach B
npegenax ot 0,2 Ao 9,5 mKr/n. MNoBbiWEHHbIE 3HAYEHUA KOHLEHTPaUUW TATOTENIN K OTKPbLITOM 4Yactu
CeBepHoro Kacnua n kK npubpexkHbim panoHam [arectaHa. B npuaoHHOM c/ioe BOAbl KOHLUEHTpaLus
MapraHua, Kak npasuno, 6bina Bbile, YeM Ha MOBEPXHOCTU. B AOHHBIX OTNOMKEHWUAX KOHLLEHTPALMA
MapraHua Haxoaunacb B npegenax ot 9,7 go 99,0 mkr/r, npu stom B CpeaHem Kacnuu oHa 6bina
3aMeTHo Bblwe, Yyem B CeBepHom Kacnum (Tabn. 7, puc. 12).

B 2014 r. KOHUEHTpPaUMA LMHKA B MOPCKOM BoAe ceBepo-3anafHOM 4acTu MOpA M3MeHsNach B
npegenax ot 0,4 no 45,8 mKr/n. MoBbllWeHHble 3HaYeHUA KOHLEHTPaUUWU TATOTENU K OTKPbITON YacTu
CeBepHoro Kacnua n K npubpexHbiM paoHam [arectaHa. B npuaoHHOM cnoe BOAbl KOHLLEHTpaLmA
LMHKa, Kak NpaBuio, 6bina Bbille, YeM HA NOBEPXHOCTU. B AOHHbIX OTNOXEHUAX KOHUEHTPAUUS LMHKa
Haxoaunacb B npeaenax ot 3,4 Ao 84,3 MKr/r, Npu 3TOM B OTKPbITON YacT Mopa OHa bblia 3aMeTHO
BbllLE, YeM B NPUBpPEXHbIX paioHax (Tabn. 7, puc. 13).

B 2014 r. KOHUEHTPAUMA HMKEeNs B MOPCKOM BoZe CeBepo-3anaZHoM YacTu MopA M3MeHANacb B
npeaenax ot 0,7 A0 38,5 MKr/n. B OTKpbITOM YacTu MOPA KOHLEHTPaLMA HUKeNa B Bode bbina Bbille, Yem
B NPUOpPEXHbIX palioHax, a B NPUAOHHOM C/10€ Bbille, YeM B MOBEPXHOCTHOM. B AOHHbIX OTNOMEHUAX
KOHLIEHTpaLMA HUKeNs Haxoauaach B npegenax ot 1,0 go 49,6 mkr/r, npu atom B CpegHem Kacnum oHa
6bl1a 3ameTHO Bbilwe, yem B CesepHom Kacnum (Tabn. 7, puc. 14).

B 2014 r. KOHUEHTpaUMA mMeaM B MOPCKOM BOAe CeBEpO-3anafHOoM 4acTM MOPA M3MeHANacb B
npegenax ot 0,3 go 18,3 mkr/a. MNpn 3tom B CeBepHom Kacnuu oHa 6blna 3amMeTHO Bbille, Yem B
CpegHem Kacnun. B npMAOHHOM c/ioe BOAbl KOHLEHTpaLMA Meaum, KaKk NpaBuao, 6blaa HUXKe, Yem Ha
NOBEPXHOCTU. B AOHHbIX OT/IOXKEHMAX KOHLUEHTpauua meau Haxoaunacb B npegenax ot 0,5 go 23,7
MKr/r, mMpyu 3TOM B OTKpPbITOM 4actu CesBepHoro Kacnus oHa 6blna 3aMeTHO Bbllle, Y4em APYyrux
YKPYMHEHHbIX paiioHax (Taba. 7, puc. 15).

B 2014 r. KOHUEHTpPAUMA CBUHLLA B MOPCKOM BOZE CeBepO-3amnafHON 4yacTM MopsA M3MeHANacb B
npegenax ot 0,7 go 17,3 mkr/a. Mpn atom B CeBepHom Kacnuu oHa 6blna 3amMeTHO Bbille, Yem B
CpeagHem Kacnuu. B npuaoHHOM cnoe BoAbl KOHUEHTPaLUMa CBUHLA KaK NpaBuao, bbina Bbllle, YeM Ha
NOBEPXHOCTU. B AOHHbLIX OTNOMKEHMAX KOHLEHTPauuMA CBMHLA Haxoamnacb B npeaenax ot 0,9 oo 28,1
MKr/T, Npyu 3TOmM B NpubBpexHbIX paiioHax CpeaHero Kacnua oHa 6bina 3amMeTHO Bbllle, YemM Apyrux
YKPYMHEHHbIX palioHax (Tabn. 7, puc. 16).

B 2014 r. KOHUEHTPALMA KagMMA B MOPCKOM BoAEe CEBEPO-3aMnagHOM 4acTM MOpPA U3MEHANACb B
npegenax ot 0,06 Ao 1,87 MKr/n. B OTKpbITOM YacTy MOPA KOHLLEHTPaUMa Kagmusa B Boae 6bina Bbille,
yem B NPUBPEKHbIX palloHax, a B NPUAOHHOM C/I0€ 3aMETHO Bbille, YeM B MOBEPXHOCTHOM. B AOHHbIX
OTNIOXEHMAX KOHLEHTPaumMa Kagmua Haxogaunacb B npegenax ot 0,02 go 0,65 mKr/r, npu 3tom B
OTKpbITOM YacTn CeBepHoro Kacnua oHa bbina Bbllle, YeM APYrUX YKPYNHEHHbIX paloHax (Taba. 7, puc.
17).

B 2014 r. KOHUEHTpPaUMA LMHKA B MOPCKOM BOoAe CeBepo-3anafHOoM 4acTu MOpA M3MEeHsNach B
npegenax ot Hyaa Ao 0,09 mKr/n. MoBblWeHHbIe 3HAYEHWUA KOHLEHTPALMM TArOTENM K OTKPbITON YacTu
CesepHoro Kacnua n kK npubperkHbim paiioHam [arectaHa. PacnpegeneHne KOHUEHTPAUUKN PTYTU B BOAE
6b1710 4OCTaTOYHO OAHOPOAHbLIM. B OHHbIX OTNIOXKEHUAX KOHUEHTPaUMA PTyTM Haxo4nnachb B npeaenax
ot 0,01 go 0,13 mkr/r, npu 3tom B CpeaHem Kacnum oHa 6bina 3ameTHO Bbille, yem B CeBepHOM
Kacnuwu (tabn. 7, puc. 18).

B 2014 r. KOHUEHTpauusa Tpex TsKesblXx MeTa/a/loB B MOPCKOW Boge npesblwana MAOK pns
pblboX03ancTBEHHbIX BogoemoB: xenesa (MAK = 0,05 mr/n), Hukena (NAK = 10 mkr/n) n mean (MAK =5
MKr/n). MNpesbiweHune MAOK obbacHaeTca cneumdUYecKMMM reoXMMUYeckMmMmm ycnosmamm Kacnumiickoro
MOpA M 0COBEHHO ero ceBepo-3anagHoM YacTu, KOTopas NPUHUMAET OCHOBHYIO YacTb NOBEPXHOCTHOIO
BOAHOMO M XMMNYECKOTO CTOKA, NOCTYNAKLLErO B AaHHbI BOAOEM.
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CpegHAaa KOHUEHTPALMA TAXKENbIX METANI/IOB B BOAE U LOHHbIX OT/IOXKEHUAX
ceBepo-3anagHoit yactn Kacnuiickoro mops 8 2014 roay

Ta6bnuua 7

paioHbI NOBEpPXHOCTHbIN C/oi NPUAOHHDIN coi OOHHDbIE OT/I0XKEeHUA
Yactb
e AkBaTopua cp MaKc MUH cp MaKc MUWH cp Makc MUH
*eneso (ana soapbl —mr/n, ona ocagkos — mr/r)
CeBepHblii NpubpexkHaa 0,08 0,10 0,01 0,08 0,10 0,06 7,97 15,3 2,20
Kacnuii OTKpbITas 0,09 0,16 0,04 0,10 0,17 0,04 3,40 7,12 1,60
CpepHnii  npubpexkHaa 0,08 0,11 0,07 0,09 0,12 0,07 10,7 19,5 2,53
Kacnuii OTKpbITas 0,09 0,12 0,07 0,10 0,13 0,07 10,4 23,3 4,33
MapraHey, (414 BOAb! — MKI/A, 418 0CaAKOB — MKr/T)
CeBepHblii NpubpexHaa 2,80 7,60 0,20 4,69 7,70 2,10 48,5 69,4 37,6
Kacnuii OTKpbITas 4,69 9,90 1,40 4,36 9,50 1,60 58,5 79,1 9,69
CpegHwii npubpekHas 4,43 8,80 2,20 4,82 7,70 3,20 81,3 98,4 42,4
Kacnuii OTKpbITas 3,76 8,00 1,40 3,83 7,40 1,80 76,2 99,0 18,00
LLMHK (408 BOAbI — MKT/A1, NS OCaALKOB — MKr/T)
CeBepHblii  NpubpekHan 14,4 35,9 2,20 16,9 33,3 2,60 25,6 44,9 10,10
Kacnuii OTKpbITas 17,0 45,8 2,39 18,8 38,4 3,35 29,0 80,6 5,30
CpepHuii  NpubpekHan 15,5 33,4 1,23 17,1 42,8 0,40 27,6 69,4 3,40
Kacnuii OTKpbITas 14,5 32,5 2,60 16,0 31,9 6,44 31,4 84,3 2,86
HuKenb (418 BOAbl — MKI/A, A8 0CagKoB — MKr/T)
CeBepHbilii npubpekHas 9,24 22,9 1,43 11,2 16,1 3,90 14,2 19,2 11,2
Kacnuii OTKpbITas 18,5 28,5 3,90 19,7 29,2 3,70 14,6 48,4 3,30
CpepHuit  NpubpexHaa 10,6 18,9 0,72 8,09 18,6 1,18 20,6 49,6 5,60
Kacnuii OTKpbITas 12,2 29,9 5,20 13,1 38,5 1,68 16,2 33,9 1,00
Megp (415 BOAbI — MKI/A, AN 0CaAKOB — MKr/T)
CeBepHblii NpubpexkHaa 3,79 8,50 0,20 3,65 9,40 1,30 11,3 12,8 10,10
Kacnwii OTKpbITas 3,83 15,3 0,30 3,88 18,3 0,50 13,6 19,5 10,80
CpepHnii  npubpexkHaa 3,68 7,40 1,90 3,13 5,10 1,60 11,7 23,7 1,38
Kacnwii OTKpbITas 3,53 8,00 1,90 2,51 3,80 1,40 10,4 21,0 0,50
CsuHel, (a1A BOAbI — MKI/N, ANA 0CaAKOB — MKr/T)
CeBepHblii NpubpexHaa 4,50 8,50 1,30 4,67 8,60 1,85 5,30 9,65 0,90
Kacnuii OTKpbITas 7,76 15,6 1,40 9,02 17,3 1,30 6,39 28,1 0,90
CpepHnii  npubpexkHaa 3,76 7,50 0,80 3,87 7,00 0,72 8,49 17,7 2,00
Kacnuii OTKpbITas 4,33 9,73 1,05 7,81 12,8 3,40 6,06 13,9 1,10
Kagamuii (418 Boabl — MKr/A, ANA 0caAKoB — MKr/T)
CeBepHblii NpubpexHaa 0,43 1,79 0,09 0,75 0,96 0,46 0,14 0,36 0,02
Kacnwii OTKpbITas 0,60 1,83 0,03 0,85 1,87 0,11 0,25 0,65 0,06
CpegaHuii npubpekHasn 0,57 1,79 0,07 0,46 1,50 0,06 0,12 0,32 0,04
Kacnwii OTKpbITasA 0,67 1,71 0,12 0,76 1,63 0,06 0,18 0,45 0,02
PTyTb (408 BOAbI — MKI/A1, A8 0CaAKOB — MKr/T)
CeBepHbiii NpubpexHaa 0,02 0,06 0,00 0,02 0,04 0,00 0,05 0,08 0,01
Kacnuii OTKpbITas 0,04 0,09 0,01 0,04 0,08 0,02 0,03 0,04 0,01
CpepHwii  npubpexHas 0,03 0,06 0,01 0,03 0,05 0,02 0,06 0,13 0,02
Kacnuit OTKpbITas 0,03 0,03 0,01 0,03 0,04 0,02 0,05 0,10 0,02
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XKeneso, me/n

[Joot-0032
[ 0.032- 0,084

| RIBO
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B o.125-0.16

Puc. 11 MNpocTpaHCTBEHHOE pacnpeefieHne }esesa B BOAE M AOHHbIX OT/IOXKEHUAX (c/ieBa — B NMOBEPXHOCTHOM C/10€, B LieHTpe — B NPUAOHHOM Cl0e, cnpaBa — B
[OOHHbIX OT/I0XKEHUAX) ceBepo-3anaaHoi Yactn Kacnuiickoro mops B8 2014 r.
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Puc. 12 MNpocTpaHCTBEHHOE pacnpeaeneHne mapraHua B BOAE U AOHHbIX OT/I0XKEHUAX (cieBa — B MOBEPXHOCTHOM C/i0€, B LieHTpe — B NPUAOHHOM C/loe, cnpaBa — B
[OOHHbIX OT/IOXKEHUAX) ceBepo-3anaaHoi YacTn Kacnuiickoro mops B 2014 r.
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[Jos-s
[s-1e
B 624

Yunk, mka/n

[J1-10 :
[J10-19 1
[ 19-28

[Ja-1
[ 17-34
B

.

| E&Y ¥

Puc. 13 lMpocTpaHcTBEHHOE pacnpeaeneHne UMHKa B BOAE W AOHHbIX OT/IOXEHUAX (CneBa — B NOBEPXHOCTHOM C/10€, B LLeHTpe — B NPUAOHHOM cnoe, cnpasa — B
[OOHHbIX OT/IOXKEHUAX) ceBepo-3anaaHoi YacTn Kacnuiickoro mops B 2014 r.
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Huxkens, mke/n

[Jr-e
[e-1e
I vs-24

Hukens, mka/n

s
[e-12 :
[ 218

Puc. 14 MNpocTpaHCTBEHHOE pacnpedeneHne HUKeNs B BoAE U AOHHbIX OTNI0XEHUAX (cneBa — B MOBEPXHOCTHOM C/10€, B LEeHTpe — B NPUAOHHOM C/loe, cnpaBa — B
[OOHHbIX OT/IOXKEHUAX) ceBepo-3anaaHoi YacTn Kacnuiickoro mops B 2014 r.
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Puc. 15 lpocTpaHCcTBEHHOE pacnpeaeneHe Mean B BOAE W AOHHbIX OT/NIOXKEHUAX (cneBa — B NMOBEPXHOCTHOM C/10€, B LLeHTpe — B MPUAOHHOM C/loe, CnpaBa — B
[OOHHbIX OT/IOXKEHUAX) ceBepo-3anaaHoi YacTn Kacnuiickoro mops B 2014 r.
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Puc. 16 MNpocTpaHCTBEHHOE pacnpedeneHne CBUHLA B BOAE M AOHHbIX OT/IOXEHUAX (CeBa — B MOBEPXHOCTHOM

[OOHHbIX OT/IOXKEHUAX) ceBepo-3anaaHoi YacTn Kacnuiickoro mops B 2014 r.

34

CeuHeuy, mxa/n

[Jor-a
s

sz
B 26
B -7

choe, B UeHTpe — B NPUAOHHOM C/10e, CnpaBa — B



Kadmui, mke/n

Kadmui, mxa/n
[Joos-04
[Jos-o8
B 0s-12
16
18

Puc. 17 MpocTpaHCTBEHHOE pacnpeaesieHne KagMua B BOAE M AOHHbIX OT/IOMEHUAX (CNeBa — B NOBEPXHOCTHOM C/I0€, B LLEHTpe — B NPUAOHHOM C/I0e, CnpaBa — B

[OOHHbIX OT/IOXKEHUAX) ceBepo-3anaaHoi YacTn Kacnuiickoro mops B 2014 r.
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Pmymb, mxe/n Pmyms, mk2/n Pmyms, mre/2
[Jooo-0018 [ Jo-o002 [Joota-0027
[ o018-0.036 [Jo028-00s3
[ 0.036 - 0,054 ' [ 0.054 - 0,08
bend -0, B o081 -0.11

B o.2-013

I 0072000

Puc. 18 MNpocTpaHcTBeHHOE pacnpeaeneHne pTyTM B BOAE M AOHHbIX OT/IOXEHMAX (C/ieBa — B NMOBEPXHOCTHOM C/10€, B LEHTPe — B NPUAOHHOM C/0€, Cnpasa — B

[OOHHbIX OT/IOXKEHUAX) ceBepo-3anaaHoi YacTn Kacnuiickoro mops B 2014 r.
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Mo xapaKTepy NpPOCTPAHCTBEHHOrO pacnpenenieHna TAXENbIX MEeTaNNoB B BOAAX CeBepo-
3anagHon Yactn Kacnminckoro mopsa UX MOXKHO pa3faenntb Ha Tpu Tuna. [ns Kenesa, HUKeNs U KagMmus
OblNO XapaKTepHO MOBbIWEHME KOHLEHTpaumMm oT bepera B mope. Y meauM M CBMHLUA U3MEHeHue
KOHUEHTPauum Nponcxoamnno BAoib ocu cesep-tor, npu aTom B CeBepHoMm Kacnuum oHa 6b1s10 Bbllle, Yem
B CpeagHem Kacnuu. MoBbiWEHHbIE 3HAYEHUA MapraHua, UMHKa U pTYyTU Habaoaannch B OTKPbITOM YacTm
CeBepHoro Kacnua n B npubpekHbix Bogax CpegHero Kacnus.

Mo xapaKkTepy NPOCTPAHCTBEHHOrO pacnpeseneHuA TAMXKeNbIX MEeTaNNI0B B AOHHbIX OT/J0XKEHUAX
ceBepo-3anagHoM 4actTn KacnMMCKOro MopAa MX TaKXKe MOMKHO pasfenintb Ha Tpu Tuna. [Ons uuHKa,
HUKENa U KaamMusi Obl10 XapaKTepPHO MOBbIWEHNE KOHUEHTpauuu ot bepera B mope. Y Xenesa,
MapraHua M pTyTM M3MEHeHMe KOHUEHTpauuMu MNpPOUCXOo4MA0 BOONb OCUM CeBep-tor, Npu 3TOM B
CesepHom Kacnuu oHa 6bl10 HUXKe, yem B CpegHem Kacnuu. [oBbileHHbIe 3HAYEHUA Mean U CBMHLA
Haboannck B OTKpbITOM YacTn CeBepHoro Kacnua n B npnbperkHbix Bogax CpeaHero Kacnus.

CxoAHble Y4epTbl MPOCTPAHCTBEHHOIO pacnpeaeneHuns B BoAe U AOHHbIX OT/I0KEHUAX 0OHAPYHKUAN
TO/IbKO AiBa MeTaN/la — HUKe/lb U KagMuUn.

Pa3HoO0bpa3sHbIN XxapaKTep NPOCTPAaHCTBEHHOro pacnpeaeneHns U WUPoKKi (40 ABYX NOPALAKOB)
AnanasoH KonebaHui KOHULEHTPAUUN TAXKEbIX METa/N/IOB B BOAE YKa3biBAaeT Ha BbICOKYID CKOPOCTb U
6onbloe pasHoobpasme nyTen Mx BUOreoXMMMUYECKON MUrpauMm B BOAHOM cpeae ceBepo-3anagHol
yactu Kacnuickoro mopa. B AOHHbIX OTNOXKEHMAX AMANa30H M3MEHYMBOCTU KOHLLEHTPALUMU TAXKENbIX
MeTannoB 6bin yXe, Yyem B Boge. [MOBbIWEHHble 3HAYEHUS KOHLEHTpauMM BCeX MeTannosB (3a
WCKNIOYEHNEM Mean U Kagmusa) obHapysKeHbl B palioHax CpeaHero Kacnus, rge npoucxoauno
HaKOM/IEHNEe WJIUCTbIX YacTul, MPUBHOCUMMbIX TedyeHusmmn n3 CeepHoro Kacnua. Takum obpasom,
MeTa//ibl, CBA3aHHbIE C B3BELIEHHbIMKW YacTMLAMK, Oblan 6onee orpaHUYeHbl B MyTAX MUTPaALUK, YeM
METa//bl, PpaCTBOPEHHbIE B BOAE.

5. CToiiKue opraHuuyecKkue 3arpAsHUTENU

XMMUKO-aHaIMTUYECKUE WUCC/Iel0BAHNA OOHHbIX OT/IOKEHUI, OTOBpPaHHbIX B CeBepo-3anagHoM
yacTm Kacnuiickoro mops B aKcneauUMoHHbIN nepuog 2014 roaa, BbinonHeHbl HMO «TalidyH». B npobax
OOHHbIX  OT/IOXEHWN  onpefensann  cogeprkaHue  anudatmyeckux  yrnesogopogos  (AYB),
NOMIMUMKANYECKUX apomMaTMieckux yrnesogopogos (MAY), nonuxnopupoBaHHbixbudeHunos (MXB),
XNopopraHuyecknx nectmumaos (XOM) u npomnssogHbIx GTaneson KMcaoTbl (GTanaTos). HabnoaeHua 3a
AYB u MAY npoBoguav NpaKTUYECKM HA BCEN aKBATOPUM Ha 64 CTAHUMAX, KOTOPble BK/OYAIN TaKKe
palioH mopcKoro Kpas genbTbl u BKK. HabntogeHus 3a copepskaHvem [MXB, XOM wn d¢ranatos
NPOBOAMUNAUCH TONIbKO B NpUbpexkHbIx parioHax PCHIM (ana NXB — Ha 20 ctaHumsx, ana XOMN v ¢tanatos —
Ha 21 cTaHumKn).

Anugpamuyeckue y21e8000po0bl

B npobax, otobpaHHbix B 2014 rogy, onpegenanucb 34 AYB (oT Cyp A0 Cs). CymmapHoe
coaepiaHune AYB B AOHHbIX oTnoskeHuax PCHI konebanock B npeaenax ot 0,00 go 1099,6 MKr/kr u B
cpeaHem coctasnano 192,2mkr/kr (tabn. 9). B npubpeskHbiXx palioHax KoHuUeHTpauua AYB B AOHHbIX
OT/IOXKeHMAX bbina Bbille, YeM B OTKPbITOM YacTu mopsa. Hanbonblwmnm cogepaHnem AYB oTiMyanmch
OOHHblE OT/NIOXKEHUA NPUBpeXKHbIX painoHoB CpeaHero Kacnua. OCHOBHOM BKAaZ B CYMMapHYHO
KOHUEeHTpauuto BHocmam Ci; M NPUCTAH, B CyMMe COCTaBAsAOLWME A0 OA4HOM TpeTu Bcex AYB.

Tabnuua 9
CopepxaHue cymmbl AYB (MKr/Kr) B IOHHbIX OT0KeHuax B 2014 roay

- CesepHbiit Kacnnii CpeaHuit Kacnuin
CTraTUCTUYECKui PCHN
Mapamertp MpubperkHas OTKpbITan MpunbperkHas OTKpbITas B uesom
aKBaTopuA Yactb aKBaTopuA Yactb
CpeaHee 3HayeHue 228,0 113,3 277,9 105,7 192,2
MaKcumym 1099,6 1036,7 606,6 342,6 1099,6
MuUHUMYM 19,1 3,90 13,5 0,00 0,00
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Monuyuknuyeckue apomamuyeckue y2n1e8000po0bi

CymmapHoe cogepkaHue MAY B A0OHHbIX 0TnoXeHusax PCHI meHanocb B AnMana3oHe OT HynA (3a
HY/Ib NMPUHMMANNCL 3HAYEHUA HUXKe npeaena obHapyxeHus) 4o 530 MKr/Kr cyxoro Beca npu cpegHem
3HaveHunn 47,3 mkr/kr(tabn. 10). Hanbonbwmm cogepaHuem MAY OTAMYANUCL AOHHbIE OT/IOMKEHUA
npubpexHoit yvactn CpepgHero KacnuAa. B coctaBe cymmbl npeobnaganv HadTaAuMH U NepUNeH,
COCTaBAAlOWME B CYMME OKO/MO MNo/ioBuHbI Bcex [MAY. CpeaHAasa KoHUeHTpauus 6eH3/a/nupeHa
coctasuna 0,82 MKr/Kr.

Tabauuya 10
CopepskaHue cymmbl NMAY (MKr/Kr) B OHHbIX OT0XKeHUAX 8 2014 roay
CraTuctudeckuii CesepHblii Kacnuii CpeaHuii Kacnnii
napamertp
MpubpexHan OTKpbITan MpnbpexkHan OTKpbITan PCHN & uenom
aKkBaTopuma Yactb aKBaTopuA Yactb

CpepgHee 3HayeHMe 25,5 13,8 170 14,6 47,3

Makcumym 78,3 74,9 530 30,5 530

MuHUMYM 0,30 0,00 2,7 1,10 0,00

lMoauxnopuposaHHbie bugheHunbl

B skcneamumoHHbI nepuog 2014 roga cymmapHaa KoHueHTpauma MXB B AOHHbIX OT/IOXKEHMUAX
PCHIM meHsanacb B gnanasoHe oT 0,10 ao 2,50 MKr/Kr cyxoro seca npu cpeaHem 3HavyeHmm 0,88 MKr/Kr
(tabn. 11). Hambonblee coaep:kaHWe OblIO OTMEYEHO B AOHHbLIX OTNOXMEHUSAX NPUOpPEeXKHOoM Yactu
CpeaHero Kacnua. B coctaBe MXB npeobnaganu kKoHreHepbi#138, #118 n #101, KoTopble COCTaBASAAM
60n1ee N0NO0BMHbI CYMMapPHOWN KOHLLEHTPALUM.

Ta6bnuua 11
CopepskaHue cymmbl NMXB (MKr/Kr) B AOHHbIX 0TAOMeHMAX B 2014 roay
. CesepHblit Kacnuii CpepHuii Kacnuii
CraTUCTUYECKUN PCHN
Napametp MpunbperkHas MpubperkHas O — B L,e/IoM
aKkBaTopus aKkBaTopus
CpegHee 3HayeHue 0,66 1,40 - 0,88
Makcmmym 1,60 2,50 0,70 2,50
MuHUMYM 0,10 0,70 0,50 0,10

XnopopaaHuyeckue necmuyuodsl

B akcneanumoHHbii nepuog 2014 ropa cpefHsa KoHueHTpauma XOI B AOHHbIX OTA0XEHMAX
PCHI cocTtasuna 0,70 MKr/Kr; agnMana3oH nameH4nsocTn coctasua ot 0,10 ao 8,70 mkr/kr (tabn. 12).
Hanbonbluee cogep:kaHue 6biN0 OTMEYEHO B AOHHbIX OT/IOXEHUAX NpubpeskHoi 4yactm CpepgHero
Kacnua. M3 Bcero nepeyHa onpegensembix NecTMUMAOB B AOHHbIX OT/IOKEHUAX OblAN 0B6HapYKeHbI
rekcaxnopbenson, a-rxur, 4,4-A4€, 4,4-0040 v 4,4-AA0T.

Ta6bnuua 12
CopepskaHue cymmbl XOI (MKr/Kr) B AOHHbIX OTn0XeHMAX B 2014 roay
. CesepHbiit Kacnuii CpeaHuii Kacnuii
CraTucTmyeckuin PCHN
napamerp MpubperkHas MpubperkHas Oy . B LUenom
aKkeBaTopuA aKkeaTopusA
CpegHee 3HayeHue 0,025 2,23 - 0,70
Makcmmym 0,20 8,70 0,20 8,70
MuH1MyM 0,00 0,40 0,10 0,10
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Pdmanameol

AHann3 [OHHbIX OT/NIOXKEHMM Kacnuilckoro mopAa Ha npucyTcTBue ¢TanatoB — CTOMKMX
BbICOKOTOKCUYHbIX MPOM3BOAHbIX GTAaNEBON KUCAOTbl — B pamKax Mporpammbl MOHUTOPUHIA BrepBble
nposenn B 2012 roay. [JaHHble cOeAMHEHUA LWMPOKO MCMONAb3YIOTCA B MPOMbIW/IEHHOCTW, F1aBHbIM
06pa3om, B KaYecTBe NIacTMPUKaToOpPoB pPas3INYHbIX NoaMmMepoB. CneayeT OTMETUTb, YTO cpeamn HUX ecTb
BeLLecTBa, oTHocALWMecs K 1-My Kiaccy onacHoCTH, Hanpumep, 6uc(2-atunrekcun)oranat (63rd). Kpome
B3r®, B npobax onpegenann Hanuume pgumetundtanata (AM®P), amstundrtanata (49P), au-n-
b6ytundTanata (46®P), am-n-oktundranarta (4OP), 6ytunbeHsmndpTanarta (66d).

B akcneanumMoHHbI nepmog 2014 roga cpefHsa KOHUeHTpauma GTanaToB B A0HHbIX OT/I0OXKEHUAX
PCHI coctasuia 667 MKr/Kr; Avana3oH M3MEHYMBOCTU Haxoausca B npeaenax ot 70,3 o 2317 mKr/Kr
(tabn. 13). Hanbonblwee cogep:kaHue OblIO OTMEYEHO B AOHHbIX OTNOXEHWUAX MPUOPEKHON YacTu
CpegHero Kacnus. Hambonblimii BKAaZ B CyMMapHyt KOHUeHTpauuto (bonee 95%) BHocun au-n-
6ytundTanar.

Tabauua 13
CopepskaHue dTanatos (MKr/Kr) B JOHHbIX OTA0XKeHUax 8 2014 roay
. CesepHblit Kacnui CpepHuii Kacnuii
CraTUCTUYEeCKUM PCHN
napamerp MpubperkHas MpunbperkHas S B Le/Iom
aKkeaTopusA aKkeaTopuA

CpegHee 3HayeHue 507 1073 - 667
Makcmmym 815 2317 314 2317
MuHUMyMm 176 70,3 99,0 70,3

6. KomnnieKcHas oueHKa 3arpa3HeHnA U KauectBa MOPCKO cpeabl

[ns OueHKM 3arpAsHeHMA MOPCKOWM cpeabl ceBepo-3anagHoi Yactu Kacnuinckoro mopsa B 2014
rogay ucnonbsoBancs paspaboTaHHbli KacnMHMUL, MHOroKputepuanbHbli U MHOronapameTpuyeckuii
MeToA. B COOTBETCTBMM C AaHHbIM METOAOM KOMM/IEKCHAsA OLEHKa 3arpsA3HeHusa npeactasaseT coboi
«aHcambb» U3 TPex OLEHOK: 1) ouEeHKKN KauyecTBa, Kputepmem Kotopoi asasetca MAK (C); 2) oueHku
aKKYMYNALUMKN, KpUTEpUEeM KOTOpoin nABnseTcas ¢oHoBas KoHueHTpauua (Cg); 3) OUEHKM Harpysku,
KpUTEPMEM KOTOPOM ABNSAETCA NpeaenbHo aonyctuman Harpyska (Ag= C — C;). B aHcambneByto OLEeHKY
3arpsAsHeHUn BOBJ/IEYEHbI BCE XMMMYECKME MapameTpbl, A4/1A KOTopbix ycTaHoBneHa MAK (tabn.14).Tak
Kak B Poccum ana 3arpasHAOWMX BELLECTB, COAEPMKALLMXCA B OOHHbIX OTNOMKeHUAX mopen, MAK He
YCTaHOBJ/IEHbI, TO A4/19 aHCaMb1eBOM OLLEHKM MUX 3arpAsHEeHUA UCMo/1b30BanNCh 3apyberkHble HOPMaTHBbI
(tabn. 15).

Tabauua 14
MNpeaenbHO [ONYCTUMAs KOHLLEHTPALMS 3arpAsHAOLWMX BELLLECTB B MOPCKOWN BoAe

HanmeHoBaHue 3arpAsHAOLWEero Bew,ecrTsa NAK B mopcKoit Boae
HedTenpoayKrbl 0,05 mr/n

A30T aMMOHMIHbIN 0,4 mr/n

BMKs 2,0 mr/n

eneso 0,05 mr/n

LnHK 0,05 mr/n

Hukenb 0,01 mr/n

Megapb 0,005 mr/n

CsuHel, 0,01 mr/n

Kagmui 0,01 mr/n
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Ta6bnuua 15
MpeaenbHO AONYCTUMAA KOHUEHTPALMSA 3arPA3HAIOLLMX BELLLECTB B AOHHbIX OT/IOKEHUAX MOPEN

HanmeHoBaHue NAK B AOHHbIX OTNIO}KEHUAX MOopei
HedTtenpoayKtbl 50 mr/Kr

LnHK 124 mr/kr/

Hukenb 15,9 mr/Kkr

Meab 18,7 mr/Kkr

CsuHel, 30,2 mr/Kr

Kagmunit 0,7 mr/Kkr

AHcambneBan ougeHka (E) umeet Tpu pasHosuaHoctu:1) E; = E/n; 2) E; = E/N; 3) Es = Epaofde n—
obuiee YnCIoO HOPMUPYEMbBIX U M3MEpPsieMbIX MOKasaTenel 3arpasHeHnsi; N — uucno nokasartenen
3arpasHeHus, y kotopbix E> 0; E, ., — MaKkcMumanbHoe 3HauyeHue E. OueHKa E; umeHyetca o606uweHHod,
oueHkakE, — npuopumemHoli, a oueHKaEs — akcmpemanoHol. [Ona KnaccuduKaumm M ONMUCAHUA
3arpA3HEeHnss MOPCKUX aKBaTOpPWIA B COOTBETCTBUM C aHCaMb/EBOM OLEHKOW MPUMEHAITCA LWKana,
npueeaeHHas B Tabaumue 16.

Tabnuua 16
Knaccndumkaumsa 3arpasHeHna MOPCKMX aKBaTOPUIA B COOTBETCTBUM aHCamb/1eBOM OLLEHKOM

Knacc sarpasHeHuna Bep6anbHan oueHKa YucneHHan oueHKa
Mepebiid Yucraa (4Y) meHee u pasHo 0,50
Bropoit YmepeHHO 3arpAasHeHHas (Y3) o7t 0,51 go 1,50
TpeTuii 3arpasHeHHan (3) or1,51 no 2,50
YeTeepTbii Fpasnaa (Mp) o1 2,51 go 3,50
MNAaTwii OueHb rpasHana (Olp) Gonee w pasHo 3,51

B cooTBeTcTBUM C 06OOLLEHHON U NPUOPUTETHOM OLLEHKOM MOpCKaa BOAa Ha B3mopbe Boarn B
2014 ropny Oa XapaKTepu3oBasiacb KaK YMCTasd, COMNACHO 3KCTPEMasibHOM OLLeHKe — Kak yMepeHHOo
3arpsAsHeHHasa (Tabn. 17). Boabl B Ku3napckom 3anMBe B COOTBETCTBUM C 0BOB6LLEHHONM OLLEHKOM
XapaKTePM30Ba/INCb YUCTbIE, COTIACHO MPUOPUTETHOM M IKCTPEMASIbHOM  OLEHKEe — KaK YMepeHHO
3arpasHeHHble. [lOHHble OT/IOXeHUs B NpubpexkHbIX parioHax CesepHoro Kacnus mo Bcem OULEHKam
XapaKTePU30BaIMCb KaK YMCTbIE.

Ta6bnuua 17
AHcambnieBas OLEHKa 3arpA3HEeHUss MOPCKOM cpeabl B MPUBPEKHbIX palioHax
CeBepHoro Kacnua s 2014 rogy

KomnoHeHT cpeabl PANHARA ocerb

E, E; E;

B3amopbe Bonaru

Boaa 0,37 0,48 1,00
Ao 0,28 0,33 0,33

Kusnapckuii 3anus
nos 0,38 0,60 1,00
OHO 0,33 0,53 1,00
no 0,22 0,33 0,33
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B 2014 roay mopcKue Boabl B OTKPbITOM 4Yactu CeBepHoro Kacnua oueHMBANUCL KaK UYMCTble
TO/IbKO COrNacHo o0606LUEeHHON OuUeHKe U TO/IbKO B MOBEPXHOCTHOM cnoe. B cooTBeTcTBUMM C
0606LEeHHOM OUEHKOM MpUAOHHbIE BOAbI BO BCEX pPaMOHAX XapaKTepU30Ba/MCb KAK YMEPEHHO
3arpAasHeHHble. COrlacHO NPUOPUTETHOM M SKCTPEMAIbHOM OLEHKe BOAbl OTKPbITON Yactu CeBepHOro
Kacnua xapakTepr3oBanncCb KaK YMEPEHHO 3arpA3HeHHble 32 O4HMM WUCKAKOYEHMEM, OHO COCTOANO B
TOM, YTO COF/1IACHO MPUOPUTETHOM OLLEHKEe BOJbl B MOBEPXHOCTHOM c/ioe Ha pa3spese llla oueHuBanuch
Kak umuctble (Tabn. 18). [loHHble OT/NOMKeHUA Ha AByX pa3pesax (BoctouHom m CeBepHOM) Mo BCem
OLLEHKaM XapaKTepmn3oBa/IMCb Kak ymcTble. [JOHHble OTN0XeHMA Ha pa3pese llla cornacHo 0606LeHHOoM
N NPUOPUTETHOMN OLLEHKE XAapPaKTEPM30BA/IMCb KaK YMCTbIe, @ COM/IAaCHO 3KCTPEeMasibHOM OLLeHKe — Kak
YMEPEHHO 3arpAsHeHHble. [JoHHble OTN0XeHMA Ha pa3pese |l cornacHo 0606LLEeHHON U MTPUOPUTETHOM
OLLEHKE XapaKTepu3oBa/IMCb KaK YMEPEHHO 3arpsA3HeHHbIe, @ COracHO 3KCTPeMasibHOM OLEHKe — KaK
3arpssHeHHble.

Tabauua 18
AHcambnieBas oLeHKa 3arpsasHeHUs MOPCKOM cpeabl B OTKPbITOM YacTu
CesepHoro Kacnua B 2014 roay
2014r.

KomnoHeHT cpeabl

E; E, Es

paspe3 BocTouHbIi
MNos 0,44 0,57 1,00
OHo 0,56 0,71 1,33
no 0,22 0,33 0,33

paspes Il

MNos 0,48 0,54 1,00
OHo 0,52 0,67 1,33
no 0,56 0,56 1,67

paspes CeBepHbIi
MNos 0,48 0,54 1,33
OHo 0,70 0,79 1,33
no 0,28 0,33 0,33

paspes llla

MNos 0,33 0,38 0,67
OHo 0,52 0,58 1,00
no 0,39 0,39 0,67

CornacHo 0606LeHHO aHcambieBOM OUEHKE MOPCKME BOAbl M [OHHblE OT/OXKEHUSA B
npubpexHbIX parioHax CpeaHero Kacnus B 2014 roay oueHMBaAMCb Kak yuctbie (Tabn. 19). CornacHo
NPUOPUTETHON OLEHKE BOAbI NOBEPXHOCTHOrO C/N0S BO BCEX palioHax (Kpome [epbeHTta u Camypa), a
TaK)Ke BOAbl MPUAOHHOIO CN0s BO BCex pailioHax (Kpome JlonaTuHa, Mpopesn, Kacnuiicka, JepbeHTa m
Camypa) XapaKTepu30Ba/iMUCb KaK 4YMCTble. B Ha3BaHHbIX UCKAIOYMTENbHBIX C/y4YasX MOPCKME BOApbl
COrNacHO MPUOPUTETHOM OLEHKE XapaKTeEPU30BA/IMCb KaK YMEpPeHHO 3arpAsHeHHble. [OHHble
OT/IO}KEHUA B COOTBETCTBUM C MPUOPUTETHON OLLEHKOM OLLEHMBANINCH KaK YUCTble, 33 UCKIOYEHUEM
parioHoB Maxaukanbl u Camypa, rae oHu Bbinn ymepeHHO 3arpA3HeHHbIMKU. COrnacHO 3KCTPEeMaNbHOM
aHcambneBOl OLLEHKE MOPCKME BOAbI U SOHHbIE OT/IOXKEHMAX BO BCEX NPUOpPEXKHbIX palioHax CpegHero
Kacnua, 3a ucknodeHnem MaxauKanbl M Kacnuitcka OUEHMBANUCL KAaK YMEPEHHO 3arpA3HEeHHble.
[lOHHble OTNI0XKEHUA B palloHe MaxauKa/ibl OHM OLLEHMBA/INCb KaK 3arpAa3HeHHble, a B paiioHe Kacnuiicka
— KaK ymncTble.
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Ta6bnuua 19
AHcambieBas oLUeHKa 3arpa3HeHMa MOPCKOW cpeabl B MPUOPEXKHbIX palioHax
CpepnHero Kacnua 8 2014 roay

2014r.
KomnoHeHT cpeabl
E; E, E;
NonatuH
MNos 0,33 0,44 0,67
OHo 0,29 0,58 1,00
no 0,33 0,50 1,00
Mpopesb
MNos 0,42 0,48 1,00
OHo 0,21 0,56 1,00
no 0,17 0,50 0,67
Cynak
MNos 0,33 0,44 0,67
OHo 0,33 0,44 1,00
no 0,33 0,50 1,00
Maxaukana
MNos 0,33 0,44 1,00
OHo 0,29 0,47 1,00
no 0,44 0,67 1,67
Kacnuiick
MNos 0,21 0,33 0,33
OHo 0,33 0,53 1,00
no 0,17 0,33 0,33
MN36epr
MNos 0,25 0,50 0,67
OHo 0,25 0,50 1,00
no 0,22 0,44 0,67
Dep6eHT
MNos 0,13 1,00 1,00
OHo 0,13 1,00 1,00
Camyp
MNos 0,17 0,67 0,67
OHo 0,08 0,67 0,67
pile} 0,11 0,67 0,67

I:l Yucrole I:l YMepPEHHO 3arpA3HeHHbIe I:l 3arpA3HeHHbIe I:l rpA3HbIE

B 2014 roay MopcKue BOAbl M AOHHblE OT/IOMEHMA B OTKPbITOW Yactm CpeaHero Kacnus B
CoOTBETCTBUM C 0606LLEHHO aHCaMbBNEBOI OLLEHKOM XapaKTePM30BaIMCb KaK YMCTble, B COOTBETCTBUM C
3KCTPEMA/IbHOW OLEHKOM — KaK yMepeHHO 3arpasHeHHble (Tabn. 20). CornacHo NpvOpUTETHOW OLEHKe
MOPCKME BOAbl OLEHMBAMUCL KaK UMCTble, 32 UCK/OYEHMEM MOBEPXHOCTHOrO C/10A BOA Ha paspese
FOXHbI M NPUAOHHbBIX BOA, Ha pa3pe3ax MepuamoHanbHbli 1 LieHTpanbHbIN, KOTOpble Bblan OTHECEHbI K
YyMepeHHO 3arpA3HeHHbIM Bogam. CoriiacHon NpuopuUTeTHOM aHCaMb1eBOI OLLEHKE [OHHbIE OT/IOMKEHUA
Ha Bcex paspesax CpeaHero Kacnusa oueHMBannCh Kak YnCTble.
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Ta6bauua 20
AHcambieBas oLUEHKa 3arpA3HeHMa MOPCKOW cpeabl B OTKPbITOM Yacth CpeaHero Kacnus 8 2014 roay

2014r.
KomnoHeHT cpeapbl
E E, E;
pa3pe3 MepuANOHaNbHDIM
MNMos 0,46 0,46 1,00
OHo 0,42 0,56 1,00
oo 0,33 0,40 0,67
pa3pes LleHTpanbHbIit
MNMos 0,33 0,38 0,67
OHo 0,33 0,53 1,00
oo 0,22 0,44 0,67
pa3spes HOxKHbIA

MNos 0,29 0,58 1,33
OHo 0,38 0,43 1,00
no 0,28 0,42 0,67

I:’ YNCTblE I:l YMePEHHO 3arpA3HEHHbIE I:’ 3arpA3HeEHHbIE I:l rpA3HbIEe

KomnnieKkcHaa oOueHKa KayecTBa BOA, MNPOBOAMIACbL B COOTBETCTBUM C  «MeToamnyeckmmm
pekoMmeHZauMAMM Mo GOPManN30BaHHOM KOMMAEKCHOM OLEHKE KayecTBa MOBEPXHOCTHbIX M MOPCKUX
BOJ, NO rMApoXMmmyecknm nokasatenam" (M., Pocruapomert, 1988). Mpu pacyeTe UHAEKCa 3arpsA3HeHUA
Boa (M3B) yuuTbiBanacb KOHLEHTpaUMA B BOAE PaCTBOPEHHOrO KMCAopoda, HepTenpoyKTos,
aMMOHMMHOIO a3oTa M Meaum. PesynbTaTbl pacyeToB npuBegeHbl B Tabn. 21. Kak cneagyet u3
npuBeAeHHbIX AaHHblX, B 2014 r. mopckuMe BOAbl B CeBepo-3anafHOM 4actu Kacnmitckoro mops
NPemMyLLEeCTBEHHO OLLEHMBA/IACh KaK YNCTble, B OTAE/NbHbIX PAalOHAX — Kak YMEepPEeHHO 3arpsisHeHHbIe.

Ta6bnuua 21
NHaeKebl 3arpsasHeHma mopckux Bog (M3B) B ceBepo-3anaaHon YyacTn Kacnuiickoro mops B 2014rr.

PaiioH uccneposaHuii lopusotimel
losepxHocmb AHo
1 2 3
MpubpexcHas akeamopus CesepHoz2o Kacnus
B3amopbe Bonaru 0,65 -
Kusnapckuin 3anms 0,50 0,44
Omkpoeimasa 4yacme CesepHoz2o Kacnus
BocTouHbIN 0,52 0,87
Paspes Il THC 0,82 0,85
CeBepHbIi 0,84 0,91
Paspes Illa THC 0,66 0,72
MpubpexHaa akeamopus CpedHezo Kacnus
NonatunH 0,41 0,49
Mpopesb 0,52 0,36
Cynak 0,44 0,44
MaxauKana 0,46 0,41
Kacnuiick 0,47 0,43
MN3bepr 0,36 0,38
OepbeHt 0,41 0,33
Camyp 0,45 0,42
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Ta6nuua 21, npogoakeHue

1 2 | 3
OmkKpbimas yacme CpedHezo Kacnusa
MepuanoHanbHbIN 0,38 0,81
LleHTpanbHbIN 0,43 0,63
HOXHbIM 0,43 0,71

lMpumeyaHue: Ucrnosnb308aHbLI cnedyfouwe 0603Ha4yeHus usemoes

302pA3HEHHbIe 800bl

YMepeHHO 3aepPA3HEHHbIE

Hucmeie

B Tabn. 22 npuBeneHbl cpefHue 3HaveHna 3B MOPCKUX BOA, B YKPYMHEHHbIX PalOHax ceBepo-
3anagHon vyactu Kacnwuitickoro mops B 2012-2014 rr. (cpegHuMe 3HAYeHUs Henb3A UCMNO/b30BaTb ANS
OLeHKM KayecTBa, HO OHW NO3BOAAOT CyAUTb 06 ero U3mMeHeHMAX B NPOCTPAHCTBE U BpemeHu). Kak
cnepyet u3 NpuBedeHHbIX AaHHbIX, B 2014 r. Ka4ecTBO MOPCKUX BOJA, YAYYLIMAOCb MO CPABHEHUIO C
npeablaywmm rogamun. B otnmume oT npeablaylimx net Hanbosee 3arpasHEHHbIMM OKas3aanCb BOAbI
OTKPbITOM YacTu MOpS.

Tabnuua 22
CpeaHue MHAEKCbl 3arpssHeHna Mopckux Bog, (M3B) B yKpynHEHHbIX paiioHax
ceBepo-3anagHon Yactu Kacnuinckoro mopa 8 2012-2013 .
2012 2013 2014
Yactb mops,
aKBaTOpMA CeHmsAbpeb- Hosa6peb- CeHmsAbpeb- Hosa6pe- Agz2ycm-
0KMAb6pbL deKkabpb 0KMAbpbL dexkabpb 0eKkabpb
nos OHO nos OHO nos OHO nos OHO nos OHO

CeBepHbIi
Kacnum, 0,92 = 1,2 = 1,15 0,85 - 0,57 0,44
npubpexHas
CeBepHbIit
Kacnua, 0,88 0,88 1,02 1,12 0,78 0,77 0,54 0,55 0,69 0,82
OTKpbITan
CpeaHum
Kacnui, 0,97 0,96 1,22 1,23 1,07 0,86 1,03 0,81 0,46 0,42
npubpexkHas 1
CpegHuit
Kacnui, 0,92 0,9 0,83 0,81 0,89 0,74 0,91 0,66 0,43 0,40
npubpexHan 2
CpegHunit
Kacnui, 0,84 1,03 0,81 1,09 0,66 0,88 = = 0,41 0,73
OTKpbITan

CpeaHnii U3B 0,91 0,94 1,02 1,06 0,91 0,81 0,83 0,67 0,55 0,60

.
MpumeyaHue: CpepHuii Kacnuiti, npubperkHaa 1 (ceBepHas YacTb [arectaHckoro wenbda) BKAOYaeT B cebs
6as3oBble pakoHbl JlonatuH, Mpopesb, Cynak, Maxaukana; CpeaHuin Kacnuii, npubpexHana 2 (loxHaa 4acTb
[HarectaHckoro wenbda) BKAoUaeT B ceba b6asosble paioHbl Kacnuiick, N3bepr, AepbeHT, Camyp

7. OueHKa BoA006MeHa 1 TPAHCTPAHMYHOrO NEPEHOCa 3arpPA3HAIOLLMX BELLECTs

PacnonoxeHue CTaHUMI MOHWUTOPUHIa Ha rPaHULE POCCUIACKOrO CEeKTopa Heapomno/b30BaHMA
(puc. 1) no3sonseT AaTb OLEHKY TPAHCIPAHMYHOTO NEePeHOCa 3arpA3HAIOLLMX BELLECTB NPU YCI0BUK, YTO
[AaHHble XMMUWYECKMX aHaIM30B ByayT A0NOHEHbl AaHHbIMW O BOAOOOMEHE, CKOPOCTU U HanpasBaeHUN
TEYEHUN BAONb TPaHUUbI B MEpUoZ NPOBEAEHUA TUAPOXMMWUYECKMX HabatodeHui. Takue [aHHble
HEBO3MOKHO MOIYYUTb MHCTPYMEHTANbHbIMW MEeTOAaMM, eAUHCTBEHHbIM CMocOoboM pelueHus 3Tow
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334341 ABNAETCA WCMNOMb30BaHWE BepUPULMPOBAHHON MAPOAMHAMUYECKOM MOLENN B CBA3KE C
pernoHanbHO mogenbto atmocdepbl. PocrngpomeT obnagaet Takon TEXHONOTMEN, OHA UCNOb3YeTCA B
OnNepaTUBHOM peXMMe A5 NPOrHo3a Noaen ypoBHA 1 TedeHnin Kacnumiickoro mops.

B HacTofAwee BpemMAa B aBTOMATM3MPOBAHHOW CUCTEME OMepaTMBHON 06paboTKn MHopmauum
MmapomeTueHTpa Poccum HaxoamTca onepaTMBHaA rmapoanHammyeckasa mogenb Kacnmnckoro mops c
paspeweHnem 3x3 mopckue muan. OAHOBPEMEHHO C Hel MNPOXOAMUT OMbITHble MCMbITAHWMA HOBaA
mozenb C paspeweHvem 1x1 mopckas munaa. [loBblleHHOe paspeweHne no3sonuno 6onee
peanncTM4yHoO onucatb beperoBoit U AOHHbLIA penbed. Kpome TOro, B MeTOAUKY PacyeToB BK/HOYEHbDI
CpefHecyTo4Hble pacxodbl B BeplMHe fAenbTbl Boarn. B Lenom noBbieHHOEe paspelleHne U
OONONHUTENIbHbIE MAapaMeTpbl HOBOM MOZENN MO3BONAIOT NoayvyaTb Hosiee afeKBaTHble pacyeTHble
XapPaKTEPUCTUKM YPOBHA U TeYeHUn KacnmiMckoro mopa 1 paclumMpsatoT BO3MOXKHOCTU ee NPUMEHEHUSA, B
T.4. A1 pelleHna 3a4a4 MOHUTOPUHIA U OXPaHbl MOPCKOWM Cpesbl.

B 2013 rogy KacnMHMWL, coBmecTHO ¢ mapomeTueHTpom Poccum npuctynun K paspaboTke
TEXHONIOTUKN pacyeTa BOAO0OMEHA M NepPeHOCa 3arpA3HAIOLLMX BELLLECTB MEXAY Pa3MUYHbIMU YacTAMMU U
cektopamn  Kacnuitickoro mopa  (puc.19), 6Gasupytowenca Ha WUCNONb30BAHUM  OMNEpPATUBHOM
rmgpoamMHammyeckoin moaenmn Kacnmiickoro mops B cBsizke ¢ HabaoaeHUAMM, NPOBOAMMbBIMM B PaMKax
roCyfapCTBEHHbIX W KOPMOPATUBHbIX MPOrpaMm MOHWTOPMHIA 3arpA3HEHMA MOPCKOM  cpeapbl.
CxemaTtnyeckoe n3obparkeHne yKasaHHON TEXHONOTMN [aHO HUXKE.

s A

PMM JIM
CkopocTh i
I'™M |==  HampaBiaeHHe = Bomoobmern = Ilepenoc3B
TeYeHI

- =

Puc. 19 TexHosorma pacyeta BOA0OOMEHA M NEepPeHOCA 3arpA3HAIOLWLMX BELWECTB MEXKAY Pas3/IMUYHbIMU
yactamm Kacnuitckoro mopsa. PMM — pervoHanbHas meTeoposiorMyeckaa mogenb; M —
rmapoanHamuydeckaa mogenb; M — gaHHble MOHUTOPUHIA; 3B — 3arpA3HAOLLME BeLLecTsa

AfanTauma MOAENM BbICOKOTO paspelleHna K AMAarHOCTUYECKMM pacyeTam BOA00OMeHa w
TPaAHCTPaHMYHOrO MepeHoCa 3arpAsHAIOLWMX BELLECTB Oblla BbIMNOJHEHA B KOMMaHUM «UHbomap». B
X0/ pacyeTa BOA0OOMEHa MexAay POCCUNCKMM U azepbaliarKaHCKMM cekTopamm Kacnuiickoro mops B
KauecTBe rpaHuLbl MeXAy HUMKW UCNO/Ib30BaNacb NPAMAN JIMHUA Pa3rPaHUYeHNA MOPCKOro AHa B Lenax
HeApPONONb30BaHMA, HauMHaKLWAACA OT ype3a BoAbl B TOUYKe € KoopauHatamu 41 rpag 50 muH 5 cek
ceBepHOM WupoTbl M 48 rpas 35 MUH 6 CeK BOCTOYHOM AOArOTbl M 3aKaHYMBAOLWLAACA B TOYKE C
KoopAanHatamm 42 rpag 33 MUH 6 cek ceBepHOM WKpoTbl U 49 rpas 53 MUH U 3 CEK BOCTOYHOM AONTOTbI.
[aHHbIN yyacToK 6bin pa3buT Ha 7 6osiee MeKMX KOHTPOJIbHbIX Y4aCTKOB.

PacueTbl BOgoOOMEHA M TPAHCTPAHUYHOIO NepeHoca BbINOJHANNUCL ANA nepuoa ¢ 18 yac mck 14
Aekabpa no 21 yac mck 15 gekabpa 2014 roga. B TeyeHme yKkasaHHOro nepuoga Ha rpaHuue mexay
poccuiickum u azepbaiaKaHCKMM cekTopamu Kacnuickoro mopa MpPOBOAWMAUCH 3SKCMEAMUMOHHbIe
paboTbl Ha pa3pese «HOXHbIN» (B CBA3WM C 3TUM Aanee BblOpaHHbIN y4acTok rpaHuubl PCHI Takke 6yaet
MMeHOBaTbCA pa3pe3om «HOXkKHbI»). Ba3oBbIMM  pe3y/nbTaTamu pacyeTa SABU/UCH CKOPOCTb U
HanpaB/ieHMEe TEeYEeHMUA, a TaKKe KOMMNOHEeHTbl X M Y CKOPOCTU TEYEHWA, PaCcCUMTAHHbIE AR KaXKO0M
Avelikn mopenm (1852 x 1852 x 5 meTpoB), pacrnosioKeHHOM Ha pasrpaHUYUTENbHON JIMHUK, C
BPEeMeHHOMN AMUCKPeTHOCTbIO 1 yac.
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Mo pesynbTaTam BbIMOJIHEHHbIX PAcyeTOB B pacCcMaTpuBaeMblli NMepuos BpemMeHM Ha paspese
«HOXKHbIM» Npeobiagany Te4eHUs BAOIb OCU, HaNpPaBAEHHOW C Ioro-3anaga Ha ceBepo-BOCTOK (puc. 20).
Mo pe3ynbTaTam pacyeToB, CyMMapHbli BogoobmeH B nepuop 14-15 aekabps 2014 roaa (Bcero 3a 28
yaco) cocTasun 37,2 KM®, pesynbTupyowmii — 4,8 KM® (33 nNpesenbl PoCcCUCKOro CekTopa 6bi1o
BbIHECEHO 21,0 Km® BOAbl, @ NPUBHECEHO B Hero 16,2 KM3). Hanbonee MHTEHCMBHbIM BOA00OMEH Obin B
BOCTOYHOW M 3aMafHoM YacTax paspesa «OxHbIA» (puc. 21).

% c Cnoii5-10 m % c Cnoii 20-25 m % C Cnoii 45-50 m

% C Cnoit 95-100 m % ¢ Cnoii 145-150 m %

Puc. 20 MoBTOPAEMOCTb TEYEHUI MO HanpaBAeHUAM (%) B Pa3/IMUHbIX C/I0AX BOAbl Ha rPaHULE MeXAay
pPOCCUMCKMM U a3epbaliaKaHCKMM cekTopamm Kacnuiickoro mops 14-15 aekabpa 2014 roaa

Km3 BopooobmeH
12

COa Ed =——bh e

Puc. 21 BogoobmeH (KM3) MeXKay POCCUUCKUM 1 azepbanaKaHCKUM cekTopamm Kacnuinckoro mops 14-
15 nekabps 2014 rofa Ha PasNYHbIX KOHTPO/IbHbIX y4acTKax B cnoe 0-200 m. 1 — KpalHuMiA 3anagHblit
YYaCTOK; 7 - KpaHWUI BOCTOYHbI Y4aCTOK; @ — CYMMapHbIli BOA00BMEH; b — NPUTOK; C - OTTOK BoAbl; d —
pesynbTUpyoLWwmii BoA4o0bMeH
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Pacuet TpaHCrpaHWUYHOro MepeHoCa OCYLLEeCTBAANACA B OTHOLIEHUM 9 3arpAsHAKLWMX BeLLecTs:
HepTenpoAyKTOB, Meau, CBUHLA, KagMUA, PTYTHU, XKene3a, MapraHLua, LMHKA U HUKena. TpaHCrpaHUYHbIN
MepeHoC TaK e, KAk BOAOOOMEH, XapaKTepu30BaiCsA YeTblpbMA MapameTpamm: CYMMApPHbIM
NepeHocoMm, OTTOKOM, MPUTOKOM 3arpsA3HAIOWMX BELecTB M pesy/ibTUPYHOLWMM NepeHocom (MpUTOK
MWHYC OTTOK).

MoKasaTenu TPaHCrPaHMYHOrO MepeHoca 3arpAsHALWMX BelecTB (3B) mexay POCCUMCKUM U
asepbaiarKaHCKMM cekTopamu KacnmiMckoro mMopAa B OCHOBHOM OMPeAenannCb XapaKTepUCTUKamMM
BogoobmeHa. B uyactHoctn, B cnoe 0-200 M BenMYMHA pPe3ynbTUMPYHOLWEro nepeHoca Ans Bcex 3B
NpUHMManNa oTpuLaTe/ibHble 3HaYeHUs (OTTOK MpeBbIlWan NPUTOK), COCTaBAAs 6-28% OT CyMMapHOro
nepeHoca. [lapameTpbl TPAHCTPAHUYHOrO MEPEeHOCa WCMbITbIBAAM KAK TOPU3OHTANIbHYIO, TaK M
BEPTUKAIbHYO M3MeHYMBOCTb. CymMapHbIi nepeHoc 3B 6bia Hanbosee MHTEHCUBHBIM B BOCTOYHOMN M
3anagHon yactax paspesa «HOXKHbIM», a ero BeJIM4nHa, Kak NpaBuIo, CHUXKaNack ¢ rnybuHoun. Mpu sTom
B cnoe 10-100 m B ocHOBHOM Habntogancs oTTok 3B, B cnoe 150-200 m — npuToK, a B cioax 0-10 m 100-
150 M — KaK NpUTOK, Tak 1 oTToK 3B (puc. 22).

8-ron-u-| TpaHcrpaHuyHbIN NepeHoc HeTenpoayKToOB
[CCJa EEEd =) e——C

1 2 3 4 5 6 7
5-rouu TpaHcrpaHnyHbIA NepeHoC HepTenpoayKTOB
Ca mmmd b c
50 /N

Puc. 22 TpaHcrpaHu4HbIA NepeHoc HedTenpPoLYKTOB (TOHH) MeXAy POCCUCKMM M asepbaiasKaHCKUM
cekTopamm Kacnuiickoro mopa 14-15 aekabpsa 2014 roaa Ha pas3/IMYHbIX KOHTPO/IbHbIX y4acTKax B c/ioe
10-100 m (BBepxy) u 150-200 m (BHM3Y). Ha ocu abcumcc — Homepa y4acTKOB C 3anafa Ha BOCTOK; a —
CYMMAapHbI NepeHoc; b — NpUTOK; ¢ — OTTOK; d — pe3ynbTMpYoLWMii NepeHoc

PaspaboTaHHana TeXHO/MOMMA pacyeTa TPAHCrPaHMYHOTO NEepPeHoCa 3arpAsHAILWMX BelecTs C
MCMNO/Ib30BaHNEM [aHHbIX MOHWTOPMHIA M MOAENMPOBaHMA MpeacTaBaAseT coboil APKWUA npumep
pacWMpPAOWEroca MCNoNb30BaHMA METOA40B W TEXHONOTMA  OMnepaTUBHOM  METEeOopPOosorMn U
oKeaHorpadumM An8 oxpaHbl OKpy:Katoweln cpedpl. OxKuaaercs, yto Ha Kacnuiickom mope oHa byaert
BocTpeboBaHa A1A pa3paboTKM COBMECTHbIX Mep MO 3allMTe MOPCKOMN Cpeabl O 3arpA3HEeHNA B paMKax
TerepaHCKO KOHBEHLUMN.
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8. MexKroaoBble U3MEHEHUA COCTOAHUA U 3arpA3HEHMA MOPCKOI cpeabl

Ona  XapaKTePUCTUKM BPEMEHHOM W3MEHUYMBOCTM HAPAZY C YKPYMNHEHHbIMM panoHamMU
MCMNO/Ib30BasICA elle OAMH OOBEKT — NEePUMETP POCCUMIACKOTO CEKTOPA HeApPOno/ib3oBaHMA Kacnuiickoro
MopsA. B Hero nocnefoBaTenbHO (B HanpaB/ieHUM NPOTUB YaCOBOM CTPEJIKU) BKAOYANUCL NpUbpeXKHble
CTAHUMK, PACMONOXKEHHbIe HAa B3MOpbe Bonru, B Knsnapckom 3anmee, Ha Tepcko-CynakCKOM B3MOpbE, B
pavioHax Maxaukana, Kacnuiick, N36epbaw, JepbeHT, Camyp, a TakKe CTaHUMU pa3pe3oB «HOMKHbINY,
«LleHTpanbHbIMY, «MepuamMoHanbHbIi» U «BoCTOYHbIA» (cM. puc. 1). JaHHble, BKAOYEHHbIE B 3TOT
NMPOCTPAHCTBEHHbIA PAA, CrAAXKMBANUCL CKOMb3AWMM cpegHUM. o crna)KeHHbIM psaam CTPOMAUCH
Kpyrosble AuarpamMmbl, MNpuv 3TOM AAA  TOro, 4YTOObl 3aMKHYTb Kpyr, K KOHLY MCXOAHOIO
NPOCTPAHCTBEHHOrO psga OblM NOBTOPHO «MPMBA3aHbI» CTaHUMM B3mopba Boarn. Kpyrosble
auarpammbl 3a 2013 u 2014 rog pacnofiara/iMcb Ha OAHOM PUCYHKe, bnarogapAa 4Yemy ferko
NPOCNEKMBAIOTCA MENKIOAOBblE M3MEHEHWss MOPCKOM cpeabl BAOAb nepumetpa PCHIM. [Ona
CPaBHUTENIbHOM XapaKTEPUCTUKM UCMOIb30BaAIMCb AaHHbIE HAabOAEHWI, NPOBOAMBLUMXCA B CeHTAbpe-
oKTabpe 2013 roga (Tak Kak B 3TO Bpema roga OHW 0XBaTblBa/IM BCIO pPacCMaTpMBaeMyto akBaToOpuUIo) U
asrycre-gekabpe 2014 roga. Pasnunuma B cpoKax npoBeAeHWs HAbAOAEHWI HAWAW OTpaxeHue B
MEXKro0BON M3MEHUYMBOCTW.

Tudponozo-2udpoxumuyecKue U aUMoOA020-XxumuvecKue yca08us

Ha 6onbluei yactn paccmaTpMBaemMol akBaTopuK (3a UCKIOYEHNEM CEBEPO-BOCTOYHOIO palioHa)
TemnepaTtypa Mopckoin Boabl B 2014 r. okasanacb HuMKe, yem B 2013 r. (puc. 23), uTo 0b6bBACHAETCA
pPas3/IMYHbIMM CPOKAMM MpoBeaeHUs HabatogeHnn. COOTBETCTBEHHO, KOHLEHTPAUMSA PacTBOPEHHOrO
KMCN0pOaa, B CBA3M C MOBbILEHMEM €ro PacTBOPUMOCTM B BoAe, HaobopoT, Bo3pocna. Hambonee
BEPOATHOM MPUYMHOMN onpecHeHMA NpubperkHbix Boa CeBepHoro M CpeaHero Kacnva M 0COMIOHEHUA
CEeBepOo-BOCTOYHOM YacTU paccmaTpuBaemol akeatopum B 2014 r. no cpaBHeHuto ¢ 2013 r. asnAaetca
yCUNEHNE UMKNOHNYECKOW LIUPKYAALNKN BOA,
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Puc. 23 MexrogoBble W3MEHEHMA TemMnepaTypbl W COJMIEHOCTM BOAbI, a TaKXe CcoAeprKaHuA
pacTBOPEHHOro KMcnopoaa B ceBepo-3anagHol yactu Kacnuiickoro mopsa B 2013-2014 rr.
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B 2013-2014 rr. 4OHHblEe OT/IOXKEHUA ceBepo-3anaHoi Yactn Kacnuinckoro mops oborauianmch
MENKO3EPHUCTBIMU dPaKUUAMMK (aNIeBPUTOM U NEAUTOM) U 06eAHANNCH KPYMHO3EPHUCTbIMU (KPYMHbIM
N MenKMM rneckom). B 2014 r. no cpaBHEHMIO C NPeablayLMm rogoM Pe3Ko BO3pocaa A0S aneBpuTa B
OOHHbIX 0TN0XKeHUAx CeBepHOro Kacnus 3a cyeT CHUMKEHUA 40U KpynHoro necka (taba. 23, puc. 24).
CopeprkaHue nenmTa B AOHHbIX OT/IOXKEHUAX NPUBpPeErKHbIX palioHoB CpegHero Kacnma nosbicuaoCh 3a
CYET CHUKEHMUA A0AN MENKOro necka. 3amneHune, no-BMANMOMY, HOCUT TEPPUTEHHbIN XapaKTep, Ha YTo
YKa3blBaeT yMEeHbLUEHME KOHLEHTPALUM OPraHNYEeCKOro BELLECTBA B AOHHbIX OT/IOXKeHUAX JepbeHTcKoM
KOT/NIOBMHbI, KyZa HanpasaeH OCHOBHOM NMOTOK MUIUCTbIX HAHOCOB.

Tabauua 23
MeKrofoBble MU3MEHEHMA B FPaHY/IOMETPUYECKOM COCTABE AOHHbIX OT/I0XKEHUN
B ceBepo-3anagHon Yyactn Kacnuiickoro mopsi 8 2012-2014 rr.

YacTb mops, Pakywa KpynHbiit necok Menkum necok
aKsaTopus 2012 2013 2014 2012 2013 2014 2012 2013 2014
CKn 7,1 9,2 4,7 8,6 16,0 6,1 42,8 29,0 20,9
CKo 23,6 20,2 23,2 27,0 32,6 26,3 33,7 311 25,1
CpKn 9,2 9,6 14,0 11,3 11,0 12,8 18,5 17,7 6,2
CpKo 24,7 22,5 27,7 6,3 5,6 7,9 8,5 10,8 4,5
Yactb mops, AneBput Nenut OpraHuyecKoe BeL,ecTBo
2012 2013 2014 2012 2013 2014 2012 2013 2014
CKn 17,8 17,1 34,2 23,7 28,5 34,0 0,96 0,86 0,96
CKo 10,0 11,0 20,0 5,5 4,9 5,5 0,53 0,28 0,49
CpKn 9,5 8,6 13,1 51,4 52,7 53,9 1,01 0,93 1,05
CpKo 3,6 4,3 8,7 58,3 56,6 51,2 1,44 1,84 0,70

CKn — CeepHbiit Kacnuii npubpeskHbiit paioH; CKo — CeBepHblit Kacnuii oTKpbITbIi paitoH; CpKn — CpeaHwuit Kacnuii npubpeskHblii paiioH; CpKo — CpeaHuii Kacnuit
OTKPbITbIN paiioH

pakywa KPYMH necok
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Puc. 24 Mexroaosble U3MEHEHUA TPaHyOMETPMYECKOro cocTasa (%) M cogepKaHua opraHUYecKkoro
BELLLECTBA B AOHHbIX OT/IOXEHUSAX CeBepo-3anagHoi Yactm Kacnminckoro mopa B 2013-2014 rr.
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3azpasHeHue mopckoii cpedsl

CpeaHAs KoHUeHTpauua HedTenpoayKTOB B BOAaxX CeBepo-3anagHon Yyactu Kacnuickoro mops B
2014 roay cHM3MAACh MO CPaBHEHMIO C ABYMSA Npeablaylimnmmn rogamm (Tabn. 24), npyu 3ToMm U3MEHUACA
XapaKTep MX NPOCTpaHCTBEHHOro pacnpegenenus (puc. 25). CHUKeHue, oyeBnaHo, 66110 06ycnoBAEHO
YMeHbLUEHMEM NOCTYNAEeHUA HePTENPOAYKTOB C BO/IIKCKMM CTOKOM B YC/1IOBMAX MaJIOBOAbA — B OT/INYME
OT NpeablayLmnx NeT 30Ha C NOBbILWEHHON KOHUEHTPauuen He Bblliaa 3a Npeaebl MeJIKOBOAHOMW YacTu
B3MOpbA Bonrn. B 3TUX ycnoBMAX OCHOBHbIM WMCTOMHMKOM 3arpAasHeHuMs HedTenpoayKTaMu CeBepo-
3aMaZHoOM YacTK MopA ABUAACb aABEKLMA MOPCKUX BOA U3 BOCTOYHOWM YacTn CpeaHero Kacnus, ypoBeHb
3arpA3HEHHOCTM KOTOPbIX Obl/1 OTHOCUTENbHO BbICOK. ITa afBEKLMA XOPOLUIO MNPOC/EeKUBAETCA Ha KapTe
(puc. 9), kKpyrosoi pguarpamme (puc. 25) M noaTBepHKAAETCs TMAPOSIOTMYECKUMW  AAHHbIMM,
YKa3bIBaOWMMKN Ha YCUNEHNE LLMKNOHMYECKOW LUMpKynsaunmn Boa B CpeaHem Kacnmum B 2014 r. CHUXKeHMe
KOHUEeHTpauun HedTtenpoayktos B 2014 r. No CpaBHEHUIO C ABYMA NpeablayWwMmu rogamu TaKKe
3aPUKCMPOBAHO B [AOHHbIX OT/AOXEHMAX. HaMmeHbMM 3TO CHUXKeHWe Oblno B ceBepo-3amnagHOM
CeKkTope, a HaMbo/blWMM B OFO-BOCTOYHOM CEKTOPE aKkBaTopuWu. M3 3TOro cneayet, YTO MeKroaosble
M3MEHEHMA MNPOCTPAHCTBEHHOIO pacnpefeneHns HedTenpoAyKToB B OOWMX YepTax COBMAAZaAN C
M3MEHEHMAMM NPOCTPAHCTBEHHOTO pacnpeaesieHnsa OPraHMYeCcKoro BeLLeCTBa B AOHHbIX OT/IOXKEHUSAX.

B 2014 roay 3apernctpMpoBaHO MOBblleHMEe cpeaHel KoHueHTpauum CMAB B Bogax ceBepo-
3anagHon 4yactu Kacnuitickoro mopsa (Tabn. 24), HO, Kak 3TO BWAHO Ha KPYroBoi Auarpamme, 3TO
NoBbIWEHME KOCHYNOCb To/bKo CpeaHero Kacnua (rnaBHbiM 06pa3om, NpubpeskHbIX paoHoB), Toraa
Kak B Bogax CesBepHoro Kacnus KoHueHTpauus CMAB, HaobopoT, cHu3sunacb (puc. 25). MoxHo
npegnonaaratb, YTO BMecCTe C ymeHbweHnem noctynneHua CMAB c Boskckum ctokom B 2014 roay
YBEIMYMIOCb WX MOCTYN/AEHUE W3 HA3eMHbIX WCTOYHWMKOB, pPaCMOJIOKEHHbIX Ha JlarectaHcKom
nobepexbe. KoHueHTpauusa CMAB B AOHHbIX OTAOXeHUAX B 2014 r. No cpaBHEHUIO C NpeablayLmMm
roAOM CHWM3MNACb, HO XapaKTep MPOCTPAHCTBEHHOrO pacnpedeseHna MNpu 3TOM He npeTepnen
CYLLEeCTBEHHbIX U3MEHEHWIA.

B 2014 roay no cpaBHEHWIO C ABYMA NpeablayliyMmM rogaMmu B BoAax CEBepO-3anaZHoMn Yactu
MOPA CHM3UMAACh KOHLUEHTPaUMA Kenesa, LMHKA, HUKeNa 1 Mmeam, NOBbICMNACh KOHLUEHTPALUMA Kaamua m
PTYTM, @ KOHLEHTpauMA MapraHua M CBMHLLA COXpaHMAacb Ha npeablayuiem yposHe (Tabn. 24). B
OOHHbIX OT/IOXKEHUAX CeBepOo-3anafHOM 4YacTM MOPA CHU3MNACb KOHUEHTpauMA MapraHua, LMHKa,
HUKeNs U Megu, NOBbICMAACb KOHUEHTPAUMA CBMHLA, Kagmua W PTYTM, a KOHLEHTpauua »Kenesa
COXpaHWNacb Ha npeablayuem yposHe (Tabn. 24).

Tabnuua 24
CpeaHAA KOHLLEHTPaLIMA 3arpA3HAIOLLMX BELLECTB B MOPCKOM Boae
W OOHHbIX OTAOXeHUsX B npegenax PCHIM paHHel oceHbto 2012-2014 rr.
2012r. 2013 r. 2014 r. 2012r. 2013 r. 2014r.
Mokasarenb
Boga [OHHble OTNOXeHuA
HM (mr/n; mKr/r) 0,07 0,07 0,04 34,6 14,3 7,7
CNAB (mr/n; mKr/r) 0,01 0,03 0,04 6,2 11,4 3,9
Cu(mKr/n; mkr/r) 7,6 6,7 3,5 26,4 14,5 12,0
Pb(mkr/n; mkr/r) 4,7 9,6 5,8 5,7 3,6 6,8
Cd(mKr/n; mkr/r) 0,14 0,25 0,62 0,11 0,07 0,18
Hg(mKr/n; mKr/r) 0,01 0,02 0,03 0,03 0,03 0,05
Fe(mr/n; mkr/r) 0,14 0,13 0,09 7781 5986 7705
Mn(mKr/n; mkr/r) 4,1 4,0 4,3 120 84 67
Zn(MKr/n; mer/r) 27,4 16,8 16,4 49,3 28,6 28,3
Ni(mKr/n; mkr/r) 37,4 23,1 13,1 30,0 19,2 16,7
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Puc. 25 Mexrozosble U3mMeHeHUs cogepaHusa HedpTenpoayktos 1 CIMAB B BoAe U AOHHbIX OTAOMKEHUAX
B ceBepo-3anagHon YyacTn Kacnuiickoro mops paHHein oceHbto 2013-2014 rr.
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Puc. 26 MexxrogoBsble M3MeHEeHUA COAEPKAHMA TAXKESIbIX METANN0B B AOHHbIX OT/IOXKEHUAX B CEBEpO-
3anagHon yactn Kacnuiickoro mops paHHen oceHbto 2013-2014 rr.
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Ha KapTax, XapaKTepu3yowWwmnx NpoCTPaAHCTBEHHOE pacnpesenieHme TAXKeNblX MeTalJIoB B BOAE U
[OOHHbIX OT/IOXEHUAX ceBepo-3anagHoi yactn mopsa B 2014 roay (puc. 11-18) BUgHO, YTO B yC/IOBUAX
yMeHblleHNA obbema peyHOro CToKa M, COOTBETCTBEHHO, MOCTYM/IEHMA METaNN0B B MOpPE C PeYHbIMMU
BOAAMM, WX pacnpegeneHve npuobpeno «nATHUCTbIM» XapakTep. B 2014 rogy B HemM noytn He
NPOCAEKMBACA, KaK 3TO BbIJI0 paHee, OCHOBHOM NMyTb MUFPaLMM TAXKENbIX METAIZI0B, HAaNPaBAEHHbIM OT
aenbtbl Bonrm B rybokoBoaHyto KoTioBuMHy CpeaHero Kacnua. Ha KpyroBbiX Auarpammax,
XapaKTepU3yoLWmx pacrnpegeneHue TAaxesblX MeTannoB B AOHHbIX OT/IOXeHMAX no nepumetpy PCHI,
3TOT NYTb MUTPALMN OTPAXKAETCA B BUAE OBasa, BbITAHYTOrO B HanpaB/JeHUM € cesepa Ha tor. Ha puc. 26
BMAHO, 4TOo B 2014 r. NO CpaBHEHUIO C NpeablayLMM rog4oMm, pacnpegeneHue TAXKeAblX MeTannos, 3a
WUCKNIOYEHNEM Xene3a, YTpaTUAO «OBaJibHble» 4epTbl. [lpM 3TOM KapTbl MNPOCTPAHCTBEHHOrO
pacnpegeneHus Taxenblx metannos (puc. 11-18) ykasbiBaloT Ha pasnyHble, NOPON CoYeTaemble APYr C
ApYyrom nyTW MUX NOCTYNJeHMA B BOAHYIO cpeay: c conpeaenbHol aksatopuu (Ni, Pb), n3 HasemHbIx
WUCTOYHMKOB (Zn, Hg)u AoHHbIX oTnoxeHwuit (Mn, Cu, Cd). TunuuHbli nyTb murpaumm (BosrKcKan
bopo3anHa — Tepcko-Cynakckoe B3mopbe — [epbeHTCcKas KOT/N0BMHA) MPOCAEXKMBAETCA TONbKO B
pacnpeneneHnmn xenesa B 4OHHbIX OTNIOMXKEHUAX.

B Tabn. 25 npuBedeHbl [JaHHble O COAEP!KAHMU  MOJIULMKAMYECKUX  apOMaATUYECKMX
YyrN1eBoAopoMiIOB N CTOMKUX XnopopraHuyeckmux coeguHeHuit (XOM u MNXB) u ¢TanatoB B AOHHbIX
OTNOXEHMAX ceBepo-3anagHoi Yyactu Kacnuiickoro mops B 2012-2014 rr. N3 3TUX AaHHbIX ceayeT, 4To
KoHueHTpaumsa MAY n MNXB B A0OHHbIX O0TA0XKeHUaX B 2014 r. 6bina Bbille, YeM B NpeablayLem roay, Ho
HUKe, yem B 2012 r. YpoBeHb cogepaHua PpTanatoB B AOHHbIX OTAOXKeHMax B 2014 r. cHM3MACA
OTHOCUTENbHO ABYX npeablgywmx net. B 2014 r. 3apernctpnpoBaHO NOBbIWEHME KOHUEHTPALUU
X/IOPOPraHMYeCcKUX NecTULNAOB B AOHHbIX oTaoKeHuax (OAT, TXLI, rekcaxnopbeHsona), npu sTOM OHO
HOCWU/IO NNOKa/IbHbIN XapaKTep M KOCHY/0Cb TO/IbKO Tepcko-Cy/lakcKoro BamopbsA, rae oceHbto 2014 r.
6blna 3apernctpMpoBaHa HambOsblIAA KOHUEHTPAUMA WAUCTbIX YacTWUL, B AOHHbLIX OT/IOMEHUSAX.
CooTtHolienne AOAT wn ero metabonutos (OA44 w AOAE) yKasbiBaeT Ha OTHOCUTENIbHO «CBeXee»
3arpA3HeHne AOHHbIX OT/IOXKEHUIM AaHHBIMW XIOPOPraHNYECKMMM NECTULUAAMM.

Tabnuua 25
CopepskaHue yrnesogopoaos (MAY) n CO3 (MXE u XOM) B AOHHbIX OT/I0MKEHUAX
ceBepo-3anafHol Yactn Kacnuiickoro mops 8 2012-2014 rr.

3arpRsHAloLLLEe BELLeCTBO CeHTA6pD - :z::gg:b CeHTA6pDb - ABrycr-gekabpb
OKTA6pb 2012 . 2012 1. OKTA6pb 2013 T. 2014r.
Cymma MAY, mKr/Kr 2,4-242 17,3-699 <0,03-309 <0,03-531
Cymma MXB, MmKr/Kkr <0,03-6,70 0,35-10,8 <0,03-2,12 0,10-2,50
Cymma XOr, MKr/Kr <0,03-1,06 <0,03-4,87 <0,03-2,04 <0,03-8,70
F'ekcaxiopbeH30/, MKI/Kr <0,03-0,2 <0,03-0,25 <0,03-0,3 <0,03-0,40
Cymma OAOT, MKr/Kr <0,03-1,15 <0,03-4,72 0,11-1,74 <0,03-6,50
Cymma XU, mKr/Kr <0,05 <0,05 <0,05-0,21 <0,05-1,80
dTanaTbl, MKr/Kr 380-3920 130-17210 70-2320

PesynbTaTbl UccneaoBaHWi, BbINOAHEHHbIX B 2014 roay, NOATBEPKAAlOT BbIBOAbI, CAENaHHble B
npeablaywem ob3ope 0 TOM, YTO 3arpAsHAloLLIME BellecTBa, nonaswme B Kacnuinckoe mope ¢ pedyHbim
CTOKOM W C TpaHCrpaHWYHbIMK BOJAaMW, BOB/IEKAIOTCA 34eCb B Pas/iMuHble PpU3UKO-XMMUYECKUE U
buoreoxmmuyeckme npoueccbl. ECAM cyguTb MO pasmaxy Ce30HHbIX U MEXrogoBbiX KosebaHui
KOHLEHTpaLMM 3arpA3HAIOLLMX BELLECTB B Pa3/IMUHbIX KOMMOHEHTax cpedbl, Macca 3B, BOoB/leyeHHas B
3TV NPOLLECChbl, BO MHOTO pa3 6o/blie Macchl 3B, eXXeroaHo NocTynatoLmx B Mope.

52



3akaoueHune

NccnepoBaHMA COCTOAHMA WM 3arpsA3HEHHOCTM MOPCKOM cpefbl B CeBepo-3amafHON 4vacTu
Kacnuitickoro mopa 8 2014 r. ctann npogonxeHnem paboT, Havatbix B 2012 r. B COOTBETCTBUM C
«[porpaMmon MOHUTOPUHIA TPAHCIPAHMYHbIX BOAHbIX 06beKkToB Kacnuickoro mopa Ha 2012-2014 rr.»,
yTBepxaeHHo YM3A Pocruapometa. B 2014 roay skcneaMUMOHHbIE paboTbl B paMKax MOHUTOPUHIA
TPaHCrpPaHMYHbIX BOAHbIX 06beKTOB Kacnuitckoro mops BbinoaHaaAncb B 10 palioHax 1 Ha 7 paspesax (B
T.4. 3 «BeKoBbIX»), Ha 106 MOpPCKMX MyHKTax (oKeaHorpaduyeckmx crtaHumax) (puc. 1 u Tabn. 1).
IKCNeaMLMOHHbIM Ce30H Havyasica B aBrycTe, a OKOHYMACA B Aekabpe 2014 r.

Kak u B npowsnom roay, 6onbwoe mecto OblNO yaAeneHO npoBeAeHUt0 HabawaeHuin 3a
COCTOSIHMEM M 3arpA3HEHMEM MOPCKOM Cpefibl Ha MOPCKOM rpaHULEe POCCUMCKOrO CEKTOPA M CTaHLMAX
MEMXAYHAPOAHOW MNporpamMmmbl MOHUTOpPUHra Kacnuickoro mopsi. B 2014 roay 6bl1M NpoaoKeHbl
3KCMNepmMMeHTasibHble PaboTbl MO pacyeTy TPAHCrPAHMUYHOIO MepeHOCa 3arpA3HAIWMX BeLLecTB
MCNO/Ib30BaHMEM  OMepaTUBHOM TMAPOANHAMUYECKON MOAENNM W C  YYETOM  peasbHbIX
rMAPOMETEOPONOTMYECKUX U TUAPOXUMUYECKUX YCIIOBUN.

CTok Bonru, coctasmBwnii B 2014 r. 212 Ky6. KM, OKa3asnca CyLecTBEHHO HUKe, yem B 2013 r. (257
Kyb6. KM ) u 2012 r. (230 Ky6 KM). ManoBoabe NOYTU He MOBAUANO Ha pacnpefeneHne CONeHOCTU B
ceBepo-3anafHoON 4acTu MopA, MOTOMY YTO OCEHbHD AKTMBM3MPOBAJACh LIMKJAOHMYECKAA LMPKYyNAUnA
Bos B CpeaHem Kacnuu, pacnpocTpaHuBLIascs Ha riybokoBogHyto 4vactb CesepHoro Kacnus.
Bcneacrtene 3toro B NpUOBperKHbIX paloHax Habsoaanocb OnpecHeHWe BoOA, a OCO/MIOHEeHMe 6blno
OLLYTUMbIM TO/IbKO B pPailoHe aABeKUMU CPpenHEeKACNUMCKUMX BOZA, HaZ CKNOHOM MaHrbIWNaKCcKoro
nopora.

NccnepoBaHMamMM, BbinoAHeHHbIMM B 2014 1., noATBEP)KAEHO, 4YTO 06Wasa KapTUHA
pacnpeneneHuns pPasfiMyHbIX rPaHyOMeTPUYECcKUX GpaKkunii B 4OHHbIX oTaoxeHuax PCHIM rog oT roaa
NPakKTUYeCcKM He MeHseTcsa. Pakylia AOMWMHMPYET B OTKPbITOM 4YacTMu Mops (3a MCKAOYeHuem
rnybokoBogHoM KoTnoBuHbl CpeaHero Kacnus) m B toXKHOW 4YacTu [arectaHckoro wenbda. KpynHbii
MEecoK aKKYMy/MpPyeTcA B CEBEPO-BOCTOYHOM UM HOr0-3anmagHOM CEKTopax aKBaTopuu. [OHHble
OT/IOMKEHUA, CIOKEHHbIE MENKUM MECKOM M afieBPUTOM, TATOTEIOT K ME/IKOBOAHbIM palioHam 3anagHoii
yacTtm CeepHoro Kacnua. B npeaenax paccmaTpMBaemoi akBaTOPMKM YETKO BbIAENAOTCS TPU palioHa, B
KOTOPbIX MAET HAaKOMIEHWE NeIMTOB N OpraHMYEeCcKoro BelecTsa: Boskckaa 6opo3anHa, ceBepHan 4acTb
[JarectaHckoro wenbda n JepbeHTcKan KOTA0BUHa.

B TO Ke BpemA oA paccMaTpMBaeMOlM aKBaTOPWUM XapaKTepHa aKTMBHAA AUHAMMUKA AOHHbIX
HaHOCOB, KOTOpPas MNPOABASETCA BO BPEMEHHbIX KONEbaHUAX COAEPKAHUA TOW UM UHON paKkuuKn B
OOHHbIX OTNOXeHuAX. B 2014 r. no cpaBHEHMIO € NpeablAyLWnMm ro4oM pe3Ko BO3pocaa A0NA afieBpuTa B
OOHHbIX OTNoXeHuAX CeBepHoro Kacnusa (3a cYeT CHUMKEHMA A0AM KPYMHOro Mecka) U gons nenvta B
OOHHbIX OTNOXKEHMAX NPUOPeXKHbIX parioHoB CpeaHero Kacnua (3a CYET CHUMKEHWUA [0N MENKOro
necka). Kpome Toro, B 2014 r. Haubonblwee copepkaHue nennta m OB Habnoganocb He B
TEPMUHAIbHOM 30HE UX aKKyMynaumn ([epbeHTcKas KOTI0BMHA), KaK 3TO 6blI0 paHee, a B TPAH3UTHbIX
30Hax (nenuTa Ha JarectaHckom Lwenboe, a OB — B BoKcKol 60po3anHe).

CpenHAsa KoHLUeHTpauma HedpTenpoayKTOB B BOAAX CeBEpPO-3anafHoON YyacTn Kacnuitckoro mopsa B
2014 roay cHM3MAAcb MO CPABHEHMUIO C ABYMA MpeablaylmMmmn rogamm (8o yposHs Huxke 1 NAK), npu
3TOM M3MEHUCA XapaKTep UX NPOCTPAHCTBEHHOIO pacnpeaeneHuns. CKkopee BCero, 3To CHMXKeHue 6b110
00YyCNIOBNEHO YyMeHblUEHMEM MOCTYN/IEHUA HepTENPOAYKTOB C BOJIKCKMM CTOKOM B YC/10BUAX
MasoBoAbA — B OTAMYME OT MNpelblayLimx SeT 30Ha C MOBbILLEHHON KOHLIeHTpauMel He Bblwia 3a
npeaenbl MeNKOBOAHOW YacTu B3MOpbs Boarun. B 3TUX yCNOBMAX OCHOBHbIM UCTOYHMKOM 3arpsasHeHus
HedTeNnpoAyKTamMun ceBepo-3anaZHolM YacTu MOpPA ABUAACh aABEKLMA MOPCKUX BOZ M3 BOCTOYHOM YacTu
CpenHero Kacnus, ypoBeHb 3arpsa3HEeHHOCTM KOTOPbIX HedTenpoAyKTamMu b6bl1 OTHOCUTE/IbHO BbICOK (40
2-x NAK).

B 2014 rogy 3apernctpupoBaHO MOBbIWEHWEe cpegHein KoHueHTpauuu CIMAB B BOoAax cesepo-
3anagHon Yactm Kacnmickoro mops, HO 3TO NOBbIWEHWE KOCHYNOCb TObKO NPUOpPEKHbIX panoHoB
CpeaHero Kacnua, Torga Kak B Bogax CesepHoro Kacnusa koHueHTpaums CIMNAB, Haob6opoT, CHM3MAACh.
BO3MOXHO, UYTO BMecTe C ymeHblueHMem nocTtynneHua CIAB ¢ Bo/mKCcKMMm cTtokom B 2014 roay
YBE/IMYMIOCh WX MOCTYyN/JeHUe U3 Ha3eMHbIX WCTOYHWMKOB, PaCMO/IOXEHHbIX Ha [larectaHcKkom
nobepexbe.
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B 2014 roay no cpaBHEHUIO C ABYMA NpeablayLMMM rogaMn B BoLax CEBEPO-3anafHON YacTu
MOPA CHM3UNACh KOHLUEHTPALMA Kene3a, UMHKA, HUKeNA U Mean, MOBbICUAACh KOHLLEHTPALUMA KaaMna u
PTYTW, @ KOHLEHTpauMA MapraHua M CBMHLUA COXpPaHMAacb Ha npeablaylwiem ypoBHe. B AOHHbIX
OTNIOXKEHUAX CHU3MIACb KOHUEHTPALUMA MapraHua, UMHKa, HUKeNna 1 meaum, NOBbICUIACh KOHUEHTpaLma
CBUHLQA, Kagmuma W pPTYyTM, a KOHLEHTpaumMA »Kenesa  COXpaHWIacb Ha npeablayllem ypoBHe.
KoHueHTpaLma Tpex TAaxKeNblX MeTaNNoB (Kefesa, HUKena U meam) B MOPCKol Boae npesbicuna MAK
Ans pblbOX03ANCTBEHHDBIX BOAOEMOB, 3TO 06bACHAETCA cneudUYECKUMMN FEOXMMUYECKMMU YCNOBUAMM
akeatopumn PCHI, KoTopasa npuHMMaeT OCHOBHYIO 4YaCTb MOBEPXHOCTHONO BOAHOIMO UM XMMWUYECKOTO
CTOKa, MOCTYMAOLLErO B LAHHbIN BOLOEM.

B ycnoBuax ymeHbleHna 06bema peyHoro CTOKa M, COOTBETCTBEHHO, NOCTYMN/IEHUA METANNI0B B
MOpEe C PEYHbIMM BOAAMMU, UX pacnpeaeneHne npnobpeno «nNAaTHUCTbIN» xapaKTep. B 2014 rogy B Hem
NMoYTM He MNPOCNENKMBANCA, KaK 3TO OblLIO paHee, OCHOBHOM MyTb MUFpPaUMKU TAXKENbIX METaNNoB,
HanpaB/fieHHbIN OT AenbTbl Bonrm B [epbeHTCKyt0 KOTNOBMHY. XapaKTep  MPOCTPAHCTBEHHOrO
pacnpeaeneHua TAXeAbIX MeTanN0B YKa3bIBAOT Ha pa3/IMuHble NYTU UX NOCTYMN/IEHNA B BOAHYIO cpeay: C
conpeenbHOM akBaTOPUK, N3 HAa3EMHbIX UCTOYHMKOB U JOHHbIX OT/IOKEHUW. TUNUYHbINA MYTb MUTPALUK
(Bonxkckaa 6oposauHa — Tepcko-Cynakckoe B3mopbe — [epbeHTCKana KOT/I0BMHA) Hallesn OTpakeHue
TOJIbKO B pacnpefenieHnu enesa B LOHHbIX OT/IOKEHUAX.

KoHueHTpauma 6onblimHcTBa cynepTokcnkaHTos (MAY, MXB n ¢TanaToB) B AOHHbIX OTAOMKEHUAX
ceBepo-3anagHon Yyactu mopa B 2014 r. He NpeBbICKNA YPOBHSA, 3aperncTpmposaHHoro 8 2012-2013 rr.
NcKkntoyeHnem cTtanm  xnopopraHuyeckne nectmumabl (OAT, XUI, rekcaxnopbeHson) ypoBeHb
3arpsA3HEHUA KOTOPbIMW [OOHHbIX OT/OXEHUN noBbicuacA. 3arpssHeHne XOIM Hocuao oKanbHbIN
XapaKTep W KOCHYA0Cb TOnAbKO TepcKko-Cynakckoro B3moOpbA, rae oceHbio 2014 r. 6bina
3aperucTpupoBaHa Hambonbllad KOHLEHTPALMA WANCTbIX YacTUL, B AOHHbIX OT/AOXeHuAx. Mpu aTom
cooTHoweHne AOAT wn ero metabonutos (AA4 w AAE) yKasbiBaeT Ha OTHOCUTE/IbHO «CBeXee»
3arpA3HeHne AOHHbIX OT/NIOKEHUI XN0POPraHNYECKMMM NECTULMAAMM.

Pe3ynbTaTbl UcciefoBaHUi, BbINOAHEHHbIX B 2014 roay, NoaTBEpP)KAAlOT BbIBOAbI, CAeNaHHble B
npeabiaywem obsope o Tom, YTo 3arpssHsowme Belectsa (3B), nonaswwue B Kacnuiickoe mope ¢
PEYHbIM CTOKOM W C TPAHCTPaHMYHbIMM BOLAaMM, BOBIEKAIOTCA 34€Chb B Pa3finyHble PUINKO-XMMUYECKME
n buoreoxmmmnyeckme npouecchbl. MNMpu 3Tom macca 3B, BOBAeYEHHAA B 3TM NpPOLECChbl, BO MHOIoO pas3
60/bLIe macchl 3B, exkerogHo NOCTYNatoLWMUX B MOpE.

Ona KOMNAEKCHOW OLeHKM 3arpA3HeHMA MOPCKOM cpefbl CeBepo-3anagHoM vactu Kacnuiickoro
mops B 2014 roay ncnonb3oBasnca paspaboTtaHHbii KacnMHULL aHcambneBblli (MHOrOKpUTEPUANbHbIN U
MHOronapameTpuyeckmit) meTos. B COOTBETCTBMM C AaHHbIM METOAOM KOMIJIEKCHAA OUEHKa
3arpsAsHeHns npeactaBaseT cobolt «aHcambab» U3 TpPex OLEHOK: 1) OLEeHKM KayecTBa; 2) OLLEHKM
aKKyMynaumK; 3) oueHKM Harpysku. CornacHo aHCamb/ieBOW OLeHKe paccMmaTpyMBaemas akBaTopusa B
OCHOBHOM OLLeHMBAETCA KaK YMepeHHO-3arpA3HeHHas U YncTas.

KomnneKkcHaa oueHKa KayecTBa BOJA NPOBOAMAACHL C MUCMOAb30BaHMEM WHAEKCA 3arpAsHeHuA
mopckmx Boa (M3B). B 2014 r. mopckaa BoAa B ceBepo-3anagHoOM 4actu Kacnumidckoro mops
NPenMyLLLECTBEHHO OLLEHMBANACh KaK YNCTAA, B OTAE/bHbIX PAMOHAX — KaK YyMepeHHO 3arpAasHeHHas. Mo
CpaBHEHMUIO C NpeablayLLMMM rogamMm KauyecTBo MOPCKMX BoA, B 2014 r. yayylimnnocs.

B 2014 rogy KacnMHWLL, npogonxun nccnefoBaHUA TPaHCrPAaHUYHOIO NepeHoca 3arpA3HAOLWNX
BeLecTB No AaHHbIM MOHUTOPUHIA 3arpA3HEHNA MOPCKMX BOJ, B CBA3KE pe3ybTaTaMn MOAe/IMPOBaHUA
nonAa TeYeHU C y4vyeTOM peasbHOM noroabl. [Ana pacyeTtoB 6bln BbiIOpaH pa3pe3 «HOXKHbINY,
pPa3rpaHUYMBAIOLLMA POCCUIMCKMA U a3epbaliarKaHCKMI ceKTopa. PacyeT TpaHCrpaHMYHOro nepeHoca,
XapakTepusoBasllierocd 4 napameTpamu (CyMMapHbIM NEpPeHOCOM, OTTOKOM, NPUTOKOM 7
pPe3ybTUPYIOLWMM NEePeHOCOM), OCYLLECTBAANCA B OTHOWEHUN 9 3arpAsHAOWLMX BewecTB. CyMMapHbIi
nepeHoc 3B 6bln Hanbosee MHTEHCMBHBIM B BOCTOYHOM M 3anafHOM YacTax pa3pesa «HOXkHbI», a ero
BE/IMYMHA, KaK NPaBM/IO, CHUMXKanacb ¢ rnybuHoi. Mpu atom B cnoe 10-100 m B ocHOBHOM Habntogancs
oTTOK 3B, B cnoe 150-200 m — npuToK, a B cnoax 0-10 n 100-150 m — KaK NpUTOK, TaK 1 OTTOK 3B.

Pa3paboTaHHAA TEXHONOIMA pacyeTa TPAHCTPAHWYHOrO NepeHoca 3arpA3HAIWMX BeLEecTB C
MCNONb30BaHMEM [AHHbIX MOHUTOPUHIA W  MOAENMPOBAHUA MOXKeT ObiTb BocTpeboBaHa anA
pa3paboTKM COBMECTHbIX Mep MO 3alLUTe MOPCKOW cpeabl OT 3arpA3HeHMA B pamMKax TerepaHcKoM
KOHBEHLMW.
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Introduction

The study of the state and pollution of the marine environment of the Caspian Sea north-western
part in 2014 is the follow-up of the work started in 2012 in accordance with the “Monitoring programme
of transboundary water bodies of the Caspian Sea in 2012 - 2014” adopted by the Department for
Managing Environmental Monitoring, Polar and Marine Activities of Roshydromet.

In accordance with this Programme, the monitoring was focused on the north-western part of the
Caspian Sea, bordering on the RF coastline on the land side, and on international bottom delimitation
borderline established for the purpose of subsoil management and adopted in accordance with the
agreements signed by the Russian Federation with the Republic of Kazakhstan and the Azerbaijan
Republic from 1998 to 2002. This water area is called the Russian Subsoil Management Sector of the
Caspian Sea (RSMS). Consequently, transboundary water bodies of the Caspian Sea include North
Caspian and Middle Caspian, which are sea sectors having specific regime features. The RSMS is located
within this water area.

The main objectives of the "Programme of monitoring of transboundary water bodies of the
Caspian Sea in 2012-2014" were identified as follows:

- renewal of systematic observations of marine environmental pollution at century cross-sections
of the North Caspian, where they were stopped in early 90s of the past century;

- extension of observation network of marine environmental pollution with help of the stations
located along the RSMS perimeter and the stations of the International Monitoring Programme;

- improvement of methods and technologies of pollution diagnosis and assessment of marine
environment quality;

- improvement of completeness, validity and significance of information on the state and
pollution of the Caspian Sea submitted to the customers;

- implementation of the RF international commitments on carrying out of joint monitoring of the
Caspian Sea.

In 2014, in contrast to the two previous years, the observations at the stations indicated by the
“Monitoring programme of transboundary water bodies of the Caspian Sea in 2012 - 2014” were carried
out only once and were long-extended (from August to December). Alongside with this, a large scope of
laboratory research was implemented. As well as in 2013, FSBI "KaspMNIZ" provided research and
technical support of the monitoring activities in compliance with the contract concluded with FSBI
"North Caucasian Department for Hydrometeorology and Environmental Monitoring".

This review summarizes main results of the research implemented in 2014. The Review consists of
several sections. The first section covers the information on management and implementation of
activities. These sections are followed by the materials describing hydrological and hydrochemical
conditions, lithological and chemical conditions, spatial and temporal variability of water and bottom
sediments pollution throughout the field work period. Special sections are devoted to the integrated
assessment of marine environmental pollution and the results of the special research implemented in
2014 within the framework of scientific and technical support of the monitoring of transboundary water
bodies. In conclusion, a generalized summary of the implemented activities is presented.

1 Management and implementation of activities

In 2014, field activities within the framework of the monitoring of the Caspian Sea transboundary
water bodies were carried out in 10 areas and at 7 cross-sections (including 3 "century" cross-sections),
and at 106 marine observation points (oceanographic stations) (Fig. 1 and Table 1).
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The field survey of 2014 started in late August and lasted to late December. It consisted of 3
research stages: The first stage, which comprised research activities in the open part of the North
Caspian, covered the period starting from August 22 to September 9. The second stage which lasted
from October 10 to October 26 comprised the research activities in the coastal area of the North and
the Middle Caspian. The third stage which lasted from December 11 to December 23 covered the
activities in the coastal and the open sectors of the Middle Caspian.

With account of physiographic features and to distribute research activities between Astrakhan
and Dagestan hydrometeorological centres, RSMS water area was subdivided into two areas of
responsibility with the purpose of transboundary water bodies monitoring: 1) Astrakhan HMC carried
out the monitoring in the Volga estuary and in the open part of the Caspian Sea; 2) Dagestan HMC
monitored the estuaries of the Terek and the Sulak (including the Kizlyar Bay) and the coastal and open
sectors of the Middle Caspian.

The field operations at all the stations (with the exception of 9 stations in the Volga estuary) were
carried out by the research vessel "Tantal", which belongs to Roshydromet and is equipped with all the
instruments required for field work in the Caspian Sea water area (satellite navigation system,
meteorological station, hydrological hoisting device, sampling tools and tools for 1-day chemical
analysis).

All meteorological, hydrological and hydrochemical observations as well as sampling of water and
bottom sediments were carried out in accordance with the requirements of technical regulations and
specifications (RD, GOST, GOSTR), guidelines and methodical instructions. Tools certified by the State
Register of Measurement Tools were used for observations and measurements.

The chemical analysis of the water samples taken in the area of responsibility of Astrakhan HMC
for biogenous elements and the samples of water and bottom sediments for non-persistent organic
pollutants (oil products and synthetic surfactants) was carried out in the certified laboratory of
Astrakhan HMC.

The chemical analysis of water samples taken in the area of responsibility of Dagestan HMC for
biogenous elements and non-persistent organic pollutants (oil products and synthetic surfactants) was
carried out in the certified laboratory of Dagestan HMC. The analysis of the bottom sediment samples
for non-persistent organic pollutants taken in the area of responsibility of Dagestan HMC was carried
out in the certified laboratory of Astrakhan HMC.

The analysis of granulometric composition of bottom sediments irrespectively of sampling
location was performed by KaspMNIZ with help of special certified organizations. The analysis of all
samples of water and bottom sediments for heavy metals irrespectively of sampling location was
performed by the certified laboratory of Astrakhan HMC. The analysis of water and bottom sediment
samples for persistent organic pollutants (AHC, OCP, PCB, PAH and phthalates) was carried out by SPA
"Typhoon".

Meteorological observations were carried out at all the points, while hydrological and
hydrochemical observations were held at all the points in the surface and near-bottom layers, with the
exception of shallow areas, where the observations covered only the surface water layer. The
lithological and chemical observations were carried out at all points. All water samples were analyzed
for non-persistent organic pollutants and heavy metals. Bottom sediment samples taken at the stations
of the International Monitoring Programme, as well as random samples, were analyzed for the presence
of persistent organic pollutants.

Organizational, methodical, research and technical activities were supported by FSBI
"KaspMNIZ".FSBI "SOI", FSBI "SPA "Typhoon" and "Infomar" Ltd. were involved in research and technical
support of the activities. The Research and Technical Report and the Review were prepared through the
joint efforts of FSBI "KaspMNIZ" and FSBI "SOI" and edited by S.Monakhov - Director of FSBI
"KaspMNIZ", PhD. in Geography.
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Fig. 1 Location map of observation points of state and pollution
of transboundary water bodies of the Caspian Sea in 2014
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List of areas and observation points of state and pollution
of transboundary water bodies of the Caspian Sea in 2014

Table 1

Coordinates

Point name and/or number

Longitude | Latitude
1 IMP points in the Volga coastal area
lip 49° 16' 05.2" 45° 54' 56.43"
2ip 49° 08' 00" 46° 15' 00"
3ip 49°04' 23.17" 46° 03' 19.24"
dip 48°51' 25.97" 45° 47' 06.78"
5ip 48°16’00” 45°41' 04"
6ip 48°01' 48.37" 45°23'11.86"
7ip 48°01' 00" 45°37' 07"
8ip 47° 43' 35.46" 45° 20' 48.50"
9ip 47° 46' 08" 45°23' 07"
2 "Eastern" cross-section
le 50° 01’ 05” 45°58'41"
2e 49° 51' 54" 45° 49' 12"
3e 49° 41' 42" 45° 38' 20"
4e 49° 32' 02" 45°28'41"
5e 49°21' 22" 45°17' 35"
6e 49°10' 30" 45° 05' 35"
7e 49°09' 36" 44° 49' 48"
8e 49° 09' 00" 44° 38' 35"
9e 49°08' 17" 44° 30' 36"
10e (station 4 of cross-section V) 49° 01’ 44° 16’
3 Section Ill of SON
3.1 48° 56’ 45° 29’
3.2 48° 56’ 45°21°
3.3 48° 56’ 45° 13’
3.4 48° 56’ 45° 03’
3.5 48° 56’ 44° 53’
3.6 48° 56’ 44° 43’
3.7 48° 56’ 44° 33’
3.8 48° 56’ 44° 18’
4 "Northern" cross-section
1n 48°22' 48" 45°07' 08"
2n 48°24' 14" 44° 58' 05"
3n 48° 25' 55" 44° 47' 53"
4n 48°27' 25" 44° 37' 55"
5n 48°29' 06" 44°28' 44"
6n 48° 30' 47" 44°19' 19"
7n (st. 3 of cross-section 1V) 48°38' 44°09’
5 Section llla of SON

3a.1 47° 45’ 44°55’
3a.2 47° 48’ 44°49’
3a.3 47° 52’ 44°43’
3a.4 47° 54’ 44°40
3a.5 47°56’ 44°36’
3a.6 47°58’ 44°32’
3a.7 48° 01’ 44° 28’
3a.8 48° 04’ 44°22’
3a.9 48°08’ 44°15’
3a.10 (station 2 of cross-section 1V) 48°15’ 44°02’
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Continuation of table 1

Point name and/or number Coordinates
Longitude Latitude

6 Kizlyar Bay
1k 47°22' 01" 44° 25' 48"
2k 47°28' 19" 44°21' 14"
3k 47° 35' 35" 44° 15' 54"
4k 47° 43' 34" 44° 10' 08"
5k 47° 49' 52" 44° 05' 24"
6k (station 1 of cross-section 1V) 47°57' 36" 44° 00' 00"
7k 47°22' 30" 44° 16' 55"
8k 47°30' 32" 44°11' 53"
9k 47°37' 48" 44°05' 35"
10k 47°24' 58" 44°07' 08"
11k (station 8ip) 47°30' 32" 44° 00’

7 Lopatin
4 47° 43°07” 43°49°08”
5 47°49°07” 43°49°01”
6 47° 54°02” 43°48°02”
8 Prorez
7 47° 34' 20" 43°34' 08"
8 47° 33’ 43° 33’
9 47° 34' 06" 43° 33’
10 (st. 9ip) 47°38' 07" 43° 33’
11 47°32' 07" 43°31' 06"
9 Sulak
12 47° 34' 60" 43° 18’
13 47° 36’ 43° 17’
14 47° 38’ 43° 16’
15 (st. 10ip) 47° 40’ 43° 15’
16 47°31' 80" 43° 13’
10 Makhachkala

37 47°28°40” 43°05°08”
38 47°29°07” 43°02°06”
17 47°30°05” 43°00°40”
19 47°35°07” 43°00°03”
18 47°32°06” 43°00°05”
21 (st. 11ip) 47°35°07” 43°00°04”
36 47°32°06” 42°59°02”
35 47°35°03” 42°57°06”
20 47° 30°40” 42° 59°40”

11 Kaspiysk
23 47° 41" 42°53' 058"
22 47°39°04” 42°55°07”
39 (st. 12ip) 47° 44°01” 42° 50°
40 47° 46°06” 42° 53°06”

12 I1zberbash
24 (st. 13ip) 47° 55°06” 42° 33°06”
25 47°59°06” 42°30°08”
26 47° 54°08” 42° 35’
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End of table 1

Point name and/or number Coordinates
Longitude Latitude
13 Derbent
27 48°19°40” 42°03°05”
28 (st. 14ip) 48°19° 42°03°09”
14 Samur
29 48°33°04” 41° 54°20”
30 (st. 15ip) 48° 30° 41° 55°40”
15 "Meridional" cross-section
Im 48°56' 13" 44° 03' 50"
2m 48° 56' 13" 43° 48' 29"
3m 48° 56' 13" 43°33'11"
4m 48° 56' 13" 43° 16' 44"
5m 48° 56' 13" 42°55'41"
6m 48° 56' 13" 42° 35' 42"
7m 48° 56' 13" 42°17' 24"
16 "Central" cross-section
1c 49°10' 01" 43°05' 56"
2c 49°23' 17" 42°55' 52"
3c 49°37' 19" 42° 45' 18"
4c 49° 53' 06" 42°33' 22"
17 "Southern" cross-section
1s 48°38' 02" 41°55' 55"
2s 48° 45' 18" 41°59' 46"
3s 48°53' 02" 42°03' 43"
4s 48°57' 11" 42°05'42"
5s 49°11' 28" 42°12'43"
6s 49°25' 16" 42°19' 34"
7s 49° 38' 49" 42°26' 10"

To summarize the obtained data and analyse the spatial and temporal variability of parameters of
state and pollution of the marine environment basic field areas were merged in larger areas in
accordance with the scheme presented in Table 2.

Table 2
Scheme of merging field work areas
Merged areas Basic areas Depth, m
Coastal water area of the IMP points in the Volga coastal area 15
North Caspian Kizlyar Bay
"Eastern" cross-section
Open part Section Il of SON 595
of the Caspian Sea "Northern" cross-section

Section Illa of SON

Northern area (Lopatin, Prorez, Sulak)
Central area (Makhachkala, Kaspiysk) 5-25
Southern area (Izberg, Derbent, Samur)

Coastal water area
of the Middle Caspian

"Meridional" cross-section
"Central" cross-section 25-675
"Southern" cross-section

Open part
of the Middle Caspian
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2 Hydrological and hydrochemical conditions

Water temperature

The spatial variability of water temperature had a wide range of values as a result of the long field
survey in 2014. The temperature of the surface water layer varied from 8 to 27°C, while that of the near-
bottom layer ranged from 6 to 24 °C (Table 3).

The temperature of the surface water layer reached 29°C, and that of the near-bottom layer -
28°Cin the open part of the North Caspian, where observations were held in August and September and
the weather was hot and dry. A cold West-Siberian cyclone quickly cooled the water in October. It
caused the air temperature in the coastal land areas of the North Caspian to fall below zero. As a result,
the water temperature in the coastal sea areas made 11-14 °C on the surface and 11-15°C in the near-
bottom layer.

The field survey in the open part of the Middle Caspian was implemented in December, the
weather being relatively warm for the season. Water temperature measured 8°C on the surface and 6°C
in the near-bottom layer. The temporal changes of water temperature affected its spatial distribution
presented on Fig. 2 as a result of the long field survey duration.

Water salinity

The spatial distribution of water salinity in the north-western part of the sea is quite
homogeneous and stable: the salinity rises southwards and in the direction from the coast to the sea.
This is conditioned by the fact that the Russian coast contributes a greater part of the surface runoff,
and the riverine water mixes with the marine water and drifts along the shore southwards. The spatial
distribution of salinity observed throughout the field trip in 2014 (Fig. 3) was not an exception. The
salinity of the surface water layer in the RSMS varied from 0.34 to 12.9 %o, and that of the near-bottom
layer ranged from 2.57 to 13.10 %o (Table 3). One should note the wide range of salinity variability in the
RSMS in 2014, which covered almost all the range of salinity changes in the Caspian Sea.

Table 3
Water temperature and salinity in the north-western part of the Caspian Sea in 2014
Areas Water temperature, °C Water salinity, %o
Sea sector Water area mean max min mean max min
Surface layer
North Coastal 13.5 15.5 9.70 3.02 8.31 0.34
Caspian Open 26.5 29.1 24.2 8.90 10.5 7.04
Middle Coastal 10.8 17.8 3.80 8.46 11.5 3.66
Caspian Open 7.98 9.40 5.00 12.2 12.9 11.4
Bottom layer
North Coastal 14.5 16.5 12.9 6.72 9.91 2.57
Caspian Open 25.3 28.6 22.0 9.72 12.8 7.25
Middle Coastal 11.1 17.8 4.00 10.0 12.0 5.39
Caspian Open 6.13 9.10 4.40 12.5 13.1 11.2
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Dissolved oxygen

The oxygen conditions in the north-western sea part in 2014 were quite favourable for marine life
(Table 4). The horizontal distribution of dissolved oxygen was affected by water temperature and
production and destruction processes, while the horizontal distribution was influenced by water
stratification. As a result the spatial distribution was varied (Fig. 4).

No hypoxic zones were identified in productive areas; oxygen deficit was registered in the near-
bottom layer of the open part of the Middle Caspian, and oxygen was completely absent at the depths
exceeding 600 m (the fact is to be proved).

Oxygen concentration in water peaked in the coastal area of the Middle Caspian, which was
studied in late autumn (as a result of increased oxygen solubility and increased wind-induced
circulation). Oxygen concentration was relatively low in the open part of the North Caspian under the
conditions of higher water temperature. It resulted from decreased oxygen solubility as it was
consumed by microorganisms in the process of organic matter destruction.

pH

The pH value of marine water is affected by the content of dissolved gases and organic matter. It
is also dependent on the status of the carbonate system. The pH value of sea water in the RSMS in 2014
ranged from 7.64 to 8.41 in the surface layer and from 8.20 to 8.41 in the near-bottom layer (Table 4).

The pH values of marine water reached its maximum in the open part of the North Caspian (both
in the surface and near-bottom layers). The minimal pH values were registered in the shallow part of the
Volga estuary under low salinity conditions (pH of riverine water is lower than that in marine water) and
in the near-bottom layer of the deep depression in the Middle Caspian (increased concentration of
carbon dioxide in water).

Table 4
Dissolved oxygen and pH in the water of the north-western part of the Caspian Sea in 2014

Areas Dissolved oxygen, mg/| pH, units

Sea sector Water area mean max min mean max min

Surface layer

North coastal 10.3 11.4 9.12 8.16 8.38 7.64
Caspian open 7.63 8.04 7.24 8.44 8.56 8.03
Middle coastal 10.5 13.0 8.82 8.26 8.39 8.15
Caspian open 10.7 11.50 4.90 8.28 8.41 8.22
Bottom layer
North coastal 9.34 10.1 7.41 8.25 8.32 8.20
Caspian open 7.59 8.47 6.52 8.45 8.54 8.31
Middle coastal 10.2 11.9 8.59 8.27 8.40 8.15
Caspian open 3.79 7.86 0.00 8.14 8.41 7.71
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Fig. 4 Spatial distribution of dissolved oxygen (surface layer on the left, near-bottom layer on the right) in the north-western part of the Caspian Sea in 2014, mg/I
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3 Lithological and chemical conditions

Granulometric composition

In the coastal areas of the North Caspian (the Volga estuary and the Kizlyar Bay) the bottom
sediments were mainly constituted by aleurite and pelite (34% each); fine sand made 21%, while coarse
fractions constituted not more than 11 % (shell - 4.7, coarse sand - 6.1%) (Table 5). Pelite mainly
accumulated in the Kizlyar Bay and in the northern part of the Volga depression. Increased content of
aleurite was registered in the central part of the shallow Volga estuarine zone. Fine sand mainly
accumulated in the eastern part of the Volga estuary.

In the open part of the North Caspian the bottom sediments were made up of coarse fractions -
shell (23%), coarse and fine sand (26% and 25% respectively). Fine fractions - aleurite and pelite were
found in smaller quantities (20% and 5%) (Table 5). Coarse fractions generally accumulated in the area
of Mangyshlak Threshold which separates the North Caspian from the Middle Caspian. Fine sand and
aleurite were for the most part found in the south-western areas.

Pelite dominated in the coastal area of the Middle Caspian constituting 54%. Other fractions were
distributed evenly and accounted for 9-14% (Table 5). Silt prevailed in the northern part of Dagestan
shelf, where its content reached 95% (Fig. 8). Aleurite fraction concentrated off Makhachkala coast. Fine
sand was evenly distributed in the bottom sediments. Coarse fractions accumulated in the sector from
Kaspiysk to Derbent (Fig. 6).

Pelite prevailed in the bottom sediments of the open part of the Middle Caspian, where its
content made on average 51%. Almost a third of bottom sediments was made up of shell (28%), and the
content of other fractions did not exceed 10% (Table 5). Silt dominated in the southern part of the
sector, where its content reached 98% at some stations. Aleurite and fine sand were distributed evenly
(Fig. 7). Coarse fractions accumulated in the north-eastern and south-eastern areas, where their content
could reach 85%.

The general pattern of granulometric fraction distribution in the bottom sediments of RSMS is
mainly unvaried. Shell prevails in the open sea part with the exception of the deep depression in the
Middle Caspian and in the southern part of Dagestan shelf (Fig. 6). Coarse sand accumulated in the area
of water exchange between the eastern and the western sectors of the North Caspian and in the
southern part of Dagestan shelf (Fig. 6). Bottom sediments made up of fine sand and aleurite are typical
of shallow areas of the western part of the North Caspian (Fig. 7). Within the considered water area,
pelite aggregates in three sectors: the Volga depression, the northern part of Dagestan shelf and the
deep depression of the Middle Caspian (Fig. 8).

The water area under study can be described by the active dynamics of bottom sediments. It can
be seen in temporal fluctuations of fractions content. Thus, in the autumn of 2014 pelite concentration
in the bottom sediments of the Terek - Sulak estuarine area was unusually high (even higher than in the
bottom sediments of the Derbent depression).

Organic matter

The dynamics of the organic matter in the bottom sediments of the north-western part of the
Caspian Sea resembles that of pelite. The accumulation zones of organic matter in the Middle Caspian
are located in the northern part of Dagestan shelf and in the Derbent basin, and in the North Caspian - in
the Volga depression (Fig. 8).
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Table 5

The content of different granulometric fractions and organic matter in bottom sediments
of the north- western part of the Caspian Sea in 2014, %

Area

concentration

Sea sector

North Caspian

Middle Caspian

North Caspian

Middle Caspian

North Caspian

Middle Caspian

North Caspian

Middle Caspian

North Caspian

Middle Caspian

North Caspian

Middle Caspian

Water area

Shell (particle size more than 1.6 mm)

coastal
open
coastal

open

coastal
open
coastal

open

coastal
open
coastal

open

coastal
open
coastal

open

Pelite (less than 0.063 mm)

coastal
open
coastal

open

coastal
open
coastal

open

mean

4.69
23.2
14.0
27.7

Coarse sand (1.6 - 0.4 mm)

6.13
26.3
12.8
7.94

Fine sand (0.4 - 0.1 mm)

21.0
25.1
6.19
4.49

Aleurite (0.1 - 0.063 mm)

34.2
20.0
13.1
8.67

34.0
5.45
53.9
51.2
Organic matter
0.96
0.49
1.05

0.70

maXx

19.0
74.3
79.6
85.3

19.4
74.4
55.5
33.6

61.2
76.2
36.9
27.6

79.0
52.2
89.0
61.7

87.9
72.9
98.8
94.4

2.00
4.15
2.75
2.27

min

0.00
0.00
0.00
0.00

0.43
1.11
0.10
1.08

2.08
1.22
0.16
0.63

8.10
0.29
0.04
0.24

1.26
0.00
0.05
0.10

0.15
0.08
0.03
0.06
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Fig.6 Spatial distribution of shell and coarse sand in the bottom sediments of the north-western part of the Caspian Sea in 2014, %
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Fig.7 Spatial distribution of fine sand and aleurite in the bottom sediments of the north-western part of the Caspian Sea in 2014, %
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4. Pollution of sea water and bottom sediments

Oil products

During 2014 field trip the concentration of oil products (OP) in the sea areas covered by
observations varied from 0 to 0.19 mg/I (Table 6). The mean concentration of oil products in the North
Caspian water which stood at 0.06 mg/| (or 1.2 MPC) significantly exceeded that in the Middle Caspian
water (0.02 mg/l or 0.4 MPC).

The spatial distribution was characterized by two areas of increased OP concentrations in water:
a) shallow part of the Volga coastal estuarine zone; b) middle and eastern parts of the Mangyshlak
Threshold (Fig. 9). These two accumulation areas directly point to two sources of oil products entry to
the RSMS: the Volga runoff and the advection of polluted water from the Middle Caspian. Judging by the
pattern of OP spatial distribution during the field trip of 2014, one can say that the second source was
more powerful than the first one.

The concentration of oil products in the bottom sediments of the North Caspian was on the
contrary lower than that in the bottom sediments of the Middle Caspian. The spatial distribution of oil
products in the bottom sediments of the north-western sea sector in 2014 (Fig.9) confirms the pattern
discovered in the course of the monitoring of transboundary water bodies in 2012-2013: the
concentrations increased in the areas which accumulate silt sediments, organic matter and oil products
(northern part of Dagestan shelf, the Derbent depression).

Synthetic surfactants

In 2014 the mean concentration of synthetic surfactants in sea water in the merged areas of the
north-western sea sector covered by observations made 0.03 - 0.06 mg/l. Maximum concentration
values were observed in the coastal area of the Middle Caspian (Table 6). In other areas, increased
concentration of synthetic surfactants was observed at some stations (Fig. 10).

The concentration of synthetic surfactants in the bottom sediments measured 3.60 - 4.69 mcg/g.
Maximum concentration values were registered in the open part of the Middle Caspian and were linked
to the bottom sediments, where coarse fractions prevailed.

Table 6
Concentrations of oil products and synthetic surfactants in water and bottom sediments of the north-
western part of the Caspian Sea in the autumn of 2014, mg/|

Area Oil products Synthetic surfactants

Sea sector Water area mean max min mean max min
Surface layer, mg/|

North coastal 0.06 0.14 0.03 0.03 0.07 0.01
Caspian open 0.06 0.11 0.00 0.03 0.07 0.01
Middle coastal 0.02 0.09 0.01 0.06 0.09 0.01
Caspian open 0.02 0.06 0.01 0.03 0.07 0.01
Surface layer, mg/I
North coastal 0.04 0.04 0.03 0.03 0.05 0.01
Caspian open 0.08 0.19 0.02 0.03 0.07 0.01
Middle coastal 0.02 0.03 0.01 0.05 0.09 0.01
Caspian open 0.01 0.05 0.01 0.03 0.05 0.01
Bottom sediments, mcg/g
North coastal 4.65 7.92 0.57 2.52 4.26 1.43
Caspian open 4.82 10.4 1.80 4.53 8.71 1.55
Middle coastal 12.4 56.6 1.38 3.60 11.8 1.66
Caspian open 7.99 26.0 2.21 4.69 11.3 2.94
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Fig. 9 Spatial distribution of oil products in water (mg/l) and bottom sediments (mcg/g) (surface layer on the left, near-bottom layer in the centre, bottom sediments on
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Fig. 10 Spatial distribution of synthetic surfactants in water (mg/l) and bottom sediments (mcg/g) (surface layer on the left, near-bottom layer in the centre, bottom

sediments on the right) in the north-western part of the Caspian Sea in 2014
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Heavy metals

In 2014 the concentration of iron in the water of the north-western sea part varied from 0.04 to
0.13 mg/l. In the open sea part the concentration of iron in water was higher than in the coastal areas,
and in the near-bottom layer it was higher than on the surface. Iron concentration in the bottom
sediments ranged from 1.6 to 23.3 mg/g; in the Middle Caspian it was much higher than in the North
Caspian (Table 7, Figure 11).

In 2014 the concentration of manganese in the water of the north-western sea part varied from
0.2 to 9.5 mcg/I. Higher concentrations were registered in the open part of the North Caspian and the
coastal areas of Dagestan. The concentration of manganese, as a rule, was higher in the near-bottom
layer. Manganese concentration in the bottom sediments varied from 9.7 to 99.0 mcg/g, and in the
Middle Caspian it was significantly higher than in the North Caspian (Table 7, Fig. 12).

In 2014 the concentration of zinc in the water of the north-western sea part varied from 0.4 to
45.8 mcg/l. Higher concentrations were registered in the open part of the North Caspian and the coastal
areas of Dagestan. The concentration of zinc, as a rule, was higher in the near-bottom layer. Manganese
concentration in the bottom sediments ranged from 3.4 to 84.3 mcg/g, and in the open sea part it was
significantly higher than in the coastal areas (Table 7, Fig. 13).

In 2014 the concentration of nickel in the water of the north-western sea part varied from 0.7 to
38.5 mcg/l. In the open sea part the concentration of nickel in water was higher than in the coastal
areas, and in the near-bottom layer it was higher than on the surface. The concentration of nickel in the
bottom sediments varied from 1.0 to 49.6 mcg/g, and in the Middle Caspian it was significantly higher
than in the North Caspian (Table 7, Fig. 14).

In 2014 the concentration of copper in the water of the north-western sea part varied from 0.3 to
18.3 mcg/l. It was much higher in the North Caspian than in the Middle Caspian. The concentration of
copper was generally higher in the surface layer. Copper concentration in the bottom sediments varied
from 0.5 to 23.7 mcg/g, and in the open part of the North Caspian it was significantly higher than in
other merged areas (Table 7, Fig. 15).

In 2014 the concentration of lead in the water of the north-western sea part varied from 0.7 to
17.3 mcg/l. It was much higher in the North Caspian than in the Middle Caspian. The concentration of
lead was mainly higher in the near-bottom layer. Lead concentration in the bottom sediments varied
from 0.9 to 28.1 mcg/g, and in the coastal areas of the Middle Caspian it was significantly higher than in
other merged areas (Table 7, Fig. 16).

In 2014 the concentration of cadmium in the water of the north-western sea part varied from
0.06 to 1.87 mcg/l. In the open sea part the concentration of cadmium in water was higher than in the
coastal areas, and in the near-bottom layer it was higher than on the surface. Cadmium concentration
in the bottom sediments varied from 0.02 to 0.65 mcg/g, and in the open part of the North Caspian it
was significantly higher than in other merged areas (Table 7, Fig. 17).

In 2014 the concentration of zinc in the water of the north-western sea part varied from zero to
0.09 mcg/I. Higher concentrations were registered in the open part of the North Caspian and the coastal
areas of Dagestan. The distribution of mercury in water was quite homogeneous. The concentration of
mercury in the bottom sediments varied from 0.01 to 0.13 mcg/g, and in the Middle Caspian it was
significantly higher than in the North Caspian (Table 7, Fig. 18).

In 2014 the concentrations of three heavy metals in sea water exceeded MPC values for fishery
water bodies: iron (MPC=0.05 mg/l), nickel (MPC=10 mcg/l) and copper (MPC=5 mcg/l). MPC-exceeding
pollutant values can be explained by specific geochemical conditions of the Caspian Sea and its north-
western part in particular, as it receives the main part of surface water and chemical discharge entering
this water body.
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Mean concentration of heavy metals in water and bottom sediments

in the north-western part of the Caspian Sea in 2014

Table 7

Area surface layer bottom layer Bottom sediments
Sea . . .
i Water area  mean max min mean max min mean max min
Iron (mg/l for water, mg/g for sediments)
North coastal 0.08 0.10 0.01 0.08 0.10 0.06 7.97 15.3 2.20
Caspian  open 0.09 0.16 0.04 0.10 0.17 0.04 3.40 7.12 1.60
Middle coastal 0.08 0.11 0.07 0.09 0.12 0.07 10.7 19.5 2.53
Caspian open 0.09 0.12 0.07 0.10 0.13 0.07 10.4 233 4.33
Manganese (mcg/| for water, mcg/g for sediments)
North coastal 2.80 7.60 0.20 4.69 7.70 2.10 48.5 69.4 37.6
Caspian open 4.69 9.90 1.40 4.36 9.50 1.60 58.5 79.1 9.69
Middle coastal 4.43 8.80 2.20 4.82 7.70 3.20 81.3 98.4 42.4
Caspian open 3.76 8.00 1.40 3.83 7.40 1.80 76.2 99.0 18.00
Zinc (mcg/| for water, mcg/g for sediments)
North coastal 14.4 35.9 2.20 16.9 33.3 2.60 25.6 44.9 10.10
Caspian open 17.0 45.8 2.39 18.8 384 3.35 29.0 80.6 5.30
Middle coastal 15.5 334 1.23 17.1 42.8 0.40 27.6 69.4 3.40
Caspian open 14.5 32.5 2.60 16.0 31.9 6.44 314 84.3 2.86
Nickel (mcg/| for water, mcg/g for sediments)
North coastal 9.24 22.9 1.43 11.2 16.1 3.90 14.2 19.2 11.2
Caspian open 18.5 28.5 3.90 19.7 29.2 3.70 14.6 48.4 3.30
Middle coastal 10.6 18.9 0.72 8.09 18.6 1.18 20.6 49.6 5.60
Caspian open 12.2 29.9 5.20 13.1 38.5 1.68 16.2 33.9 1.00
Copper (mcg/| for water, mcg/g for sediments)
North coastal 3.79 8.50 0.20 3.65 9.40 1.30 11.3 12.8 10.10
Caspian open 3.83 15.3 0.30 3.88 18.3 0.50 13.6 19.5 10.80
Middle coastal 3.68 7.40 1.90 3.13 5.10 1.60 11.7 23.7 1.38
Caspian open 3.53 8.00 1.90 2.51 3.80 1.40 10.4 21.0 0.50
Lead (mcg/l for water, mcg/g for sediments)
North coastal 4.50 8.50 1.30 4.67 8.60 1.85 5.30 9.65 0.90
Caspian open 7.76 15.6 1.40 9.02 17.3 1.30 6.39 28.1 0.90
Middle coastal 3.76 7.50 0.80 3.87 7.00 0.72 8.49 17.7 2.00
Caspian open 4.33 9.73 1.05 7.81 12.8 3.40 6.06 13.9 1.10
Cadmium (mcg/| for water, mcg/g for sediments)
North coastal 0.43 1.79 0.09 0.75 0.96 0.46 0.14 0.36 0.02
Caspian open 0.60 1.83 0.03 0.85 1.87 0.11 0.25 0.65 0.06
Middle coastal 0.57 1.79 0.07 0.46 1.50 0.06 0.12 0.32 0.04
Caspian open 0.67 1.71 0.12 0.76 1.63 0.06 0.18 0.45 0.02
Mercury (mcg/I for water, mcg/g for sediments)

North coastal 0.02 0.06 0.00 0.02 0.04 0.00 0.05 0.08 0.01
Caspian open 0.04 0.09 0.01 0.04 0.08 0.02 0.03 0.04 0.01
Middle coastal 0.03 0.06 0.01 0.03 0.05 0.02 0.06 0.13 0.02
Caspian  open 0.03 0.03 0.01 0.03 0.04 0.02 0.05 0.10 0.02
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Fig. 11 Spatial distribution of iron in water (mg/l) and bottom sediments (mg/g) (surface layer on the left, near-bottom layer in the centre, bottom sediments on the

right) in the north-western part of the Caspian Sea in 2014
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Fig. 12 Spatial distribution of manganese in water (mcg/l) and bottom sediments (mcg/g) (surface layer on the left, near-bottom layer in the centre, bottom
sediments on the right) in the north-western part of the Caspian Sea in 2014
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Fig. 13 Spatial distribution of zinc in water (mcg/l) and bottom sediments (mcg/g) (surface layer on the left, near-bottom layer in the centre, bottom sediments on the
right) in the north-western part of the Caspian Sea in 2014
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Fig. 14 Spatial distribution of nickel in water (mcg/l) and bottom sediments (mcg/g) (surface layer on the left, near-bottom layer in the centre, bottom sediments on
the right) in the north-western part of the Caspian Sea in 2014
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Fig. 15 Spatial distribution of copper in water (mcg/l) and bottom sediments (mcg/g) (surface layer on the left, near-bottom layer in the centre, bottom sediments on
the right) in the north-western part of the Caspian Sea in 2014
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Fig. 16 Spatial distribution of lead in water (mcg/l) and bottom sediments (mcg/g) (surface layer on the left, near-bottom layer in the centre, bottom sediments on the
right) in the north-western part of the Caspian Sea in 2014
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Fig. 17 Spatial distribution of cadmium in water (mcg/l) and bottom sediments (mcg/g) (surface layer on the left, near-bottom layer in the centre, bottom sediments
on the right) in the north-western part of the Caspian Sea in 2014
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Fig. 18 Spatial distribution of mercury in water (mcg/l) and bottom sediments (mcg/g) (surface layer on the left, near-bottom layer in the centre, bottom sediments
on the right) in the north-western part of the Caspian Sea in 2014
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Heavy metals in the north-western part of the Caspian Sea water can be subdivided into three
types by the pattern of their spatial distribution. The concentration of iron, nickel and cadmium rose in
the direction from the coast to the sea. The concentrations of copper and lead changed along the North
- South axis, and in the North Caspian they were higher than in the Middle Caspian. Increased values of
manganese, zinc and mercury were observed in the open part of the North Caspian and in the coastal
waters of the Middle Caspian.

Heavy metals in the bottom sediments of the north-western part of the Caspian Sea can be
subdivided into three types by the pattern of their spatial distribution. The concentration of zinc, nickel
and cadmium rose in the direction from the coast to the sea. The concentrations of iron, manganese and
mercury changed along the North - South axis, and in the North Caspian they were lower than in the
Middle Caspian. Increased values of copper and lead were observed in the open part of the North
Caspian and in the coastal waters of the Middle Caspian.

Only two metals - nickel and cadmium had similar features of spatial distribution in water and
bottom sediments.

Various patterns of spatial distribution and a wide range of fluctuations of heavy metals
concentrations in water point to the high rate and various ways of biogeochemical migration of metals
in the aquatic environment of the north-western part of the Caspian Sea. The variability range of heavy
metals concentrations in the bottom sediments was narrower than in the water. Higher concentrations
of all the metals (with the exception of copper and cadmium) were discovered in the Middle Caspian
areas which accumulated silt particles carried by the currents from the North Caspian. Thus the metals
linked to suspended particles had fewer migration routes than the metals dissolved in water.

5 Persistent organic pollutants

Chemical and analytical study of the samples of bottom sediments taken in the north-western
part of the Caspian Sea during the field trip of 2014 was carried out by SPA "Typhoon". Bottom
sediments samples were analyzed for the content of aliphatic hydrocarbons (AHC), polycyclic aromatic
hydrocarbons (PAH), polychlorinated biphenyl (PCB), organochlorine pesticides (OCP), and phthalates.
Observations of AHC and PAH were carried out in all the water areas at 64 stations, including the marine
delta edge and the Volga - Caspian Canal. The observations of PCB, OCP and phthalates were carried out
only in coastal areas of RSMS (PCB - at 20 stations, OCP and phthalates - at 21 stations).

Aliphatic hydrocarbons

The samples taken in 2014 were analyzed for 34 types of AHC (from Cy, to C4). The total content
of AHC in the bottom sediments of RSMS varied from 0.00 to 1099.6 mcg/kg and on average amounted
to 192.2 mcg/kg. AHC concentration in the bottom sediments was higher in the coastal areas. Highest
AHC concentration values were registered in the bottom sediments of the coastal areas of the Middle
Caspian. The overall concentration was mainly contributed by C;; and prystane, which accounted for
one third of the total AHC.

Table 9
The content of total AHC (mcg/kg) in the bottom sediments in 2014
North Caspi Middle Caspi
Statistical orth taspfan adie Lasplan RSMS in
parameter Coastal water Open Coastal water Open general
area part area part

Mean value 228.0 113.3 277.9 105.7 192.2
Maximum 1099.6 1036.7 606.6 342.6 1099.6
Minimum 19.1 3.90 135 0.00 0.00
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Polycyclic aromatic hydrocarbons

The total content of PAH in the bottom sediments of RSMS varied from zero to 530 mcg/kg of dry
weight, the mean value stood at 47.3 mcg/kg (Table 10). Highest PAH concentration values were
registered in the bottom sediments of the coastal area of the Middle Caspian. Naphthalene and
perylene prevailed, constituting about a half of the total amount of PAH. The mean concentration of
benz(a)pyrene was 0.82 mcg/kg.

Table 10
The content of total PAH (mcg/kg) in the bottom sediments in 2014
Statistical . . .
North Caspian Middle Caspian .
parameter RSMS in
Coastal water Open Coastal water Open general
area part area part
Mean value 25.5 13.8 170 14.6 47.3
Maximum 78.3 74.9 530 30.5 530
Minimum 0.30 0.00 2.7 1.10 0.00

Polychlorinated biphenyls

During 2014 field trip, the total content of PCB in the bottom sediments of RSMS varied from 0.10
to 2.50 mcg/kg of dry weight, the mean value stood at 0.88 mcg/kg (Table 11). The highest
concentration values were registered in the bottom sediments of the coastal area of the Middle
Caspian. Congeners #138, #118 and #101 prevailed and amounted to more than a half of the total PCB
concentration.

Table 11
The content of total PCB (mcg/kg) in bottom sediments in 2014
L North Caspian Middle Caspian
Statistical RSMS
parameter o R — Coastal water ST in general
area

Mean value 0.66 1.40 - 0.88
Maximum 1.60 2.50 0.70 2.50
Minimum 0.10 0.70 0.50 0.10

Organochlorine pesticides

During the field trip in 2014, the mean concentration of OCP in bottom sediments in the Russian
subsoil sector made 0.70 mcg/kg; the range varied from 0.10 to 8.70 mcg/kg (Table 12). The highest
concentration values were registered in the bottom sediments of the coastal area of the Middle
Caspian. The identified pesticides include: benzachlor, a-HCCH, 4,4-DDE, 4,4-DDD and 4,4-DDT

Table 12
The content of total OCP (mcg/kg) in bottom sediments in 2014
L. North Caspian Middle Caspian
Statistical RSMS
parameter S ——— Coastal water e I in general
area

Mean value 0.025 2.23 - 0.70
Maximum 0.20 8.70 0.20 8.70
Minimum 0.00 0.40 0.10 0.10

86



Phthalates

Samples of bottom sediments of the Caspian Sea were first analyzed for the presence of highly
toxic compounds- phthalates - within the framework of the monitoring programme in 2012. These
compounds are widely used in industry, mainly as polymer flexibilizer. It should be noted that among
them there are substances belonging to the 1st class of hazard, for example bis(2-etylhexyl)phthalate
(BEHP). Apart from BEHP, the samples were analyzed for the presence of dimethylphthalate (DMP),
diethylphthalate  (DEP),  di-n-buthylphthalate  (DBP), di-n-octhylphthalate (DOP), and
butylbenzylphthalate (BBP).

In 2014, the mean concentration of phthalates in the bottom sediments of the RSMS made 667
mcg/kg; the range varied from 70.3 to 2317 mcg/kg (Table 13). The highest concentration values were
registered in the bottom sediments of the coastal area of the Middle Caspian. Di-n-buthylphthalate
(DBP) made the biggest contribution (more than 95%) in the total concentration.

Table 13
The content of phthalates (mcg/kg) in bottom sediments in 2014
L North Caspian Middle Caspian
Statistical RSMS
parameter e e ——— Coastal water O A in general
area

Mean value 507 1073 - 667
Maximum 815 2317 314 2317
Minimum 176 70.3 99.0 70.3

6 Integrated assessment of marine environmental pollution and quality

To assess the marine environmental pollution in the north-western part of the Caspian Sea in
2014 we have used the multi-criterial and multi-parametric approach developed by KaspMNIZ. In
accordance with this method, the integrated pollution assessment presents an "ensemble" of three
estimates: 1) quality estimate, where MPC serves as a criterion (C)); 2) accumulation estimate with
background concentration is a criterion (C;); and 3) load estimate, where maximum permissible load is a
criterion (Ay= C,— C;). The ensemble pollution assessment includes all the chemical parameters which
MPCs are standardized (Table 14). As far as no standards are set for bottom sediment pollutants in
Russia, foreign standards were used for the ensemble pollution assessment (Table 15).

Table 14

Maximum permissible concentration of pollutants in sea water
Name of the pollutant MPC in sea water
Oil products 0.05 mg/I
Ammonium nitrogen 0.4 mg/|
BOD; 2.0 mg/l
Iron 0.05 mg/|
Zinc 0.05 mg/I
Nickel 0.01 mg/I
Copper 0.005 mg/I
Lead 0.01 mg/I
Cadmium 0.01 mg/I
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Table 15
Maximum permissible concentration of pollutants in marine bottom sediments

Name MPC in marine bottom sediments
Oil products 50 mg/kg

Zinc 124 mg/kg

Nickel 15.9 mg/kg

Copper 18.7 mg/kg

Lead 30.2 mg/kg

Cadmium 0.7 mg/kg

The Ensemble assessment (E) has three types: 1) E; = E/n; 2) E;= E/N; 3) E3 = Enay, Where niis the
total number of standardized and measured pollution parameters; N is the number of pollution
parameters, which E > 0; E.. is the maximum E value. E; is a generalized estimate, E, is a priority
estimate and E; is an extreme estimate. To classify and describe the pollution of marine water area in
accordance with the ensemble assessment we use the scale presented in Table 16.

Table 16
Classification of marine water area pollution in accordance with the ensemble assessment

Class of pollution Verbal assessment Numerical assessment
First Clean less or equal to 0.50
Second Moderately polluted ranging from 0.51 to 1.50
Third Polluted ranging from 1.51 to 2.50
Fourth Dirty ranging from 2.51 to 3.50
Fifth Very dirty more or equal to 3.51

In accordance with the generalized and priority estimates, the sea water in the Volga estuary in
2014 was characterized as clean, according to the extreme estimate it was moderately polluted (Table
17). The water in the Kizlyar Bay was clean according to the generalized estimate and moderately
polluted according to the priority and extreme estimates. The bottom sediments in the coastal area of
the North Caspian were described as clean in accordance with all the estimates.

Table 17
Ensemble assessment of marine environmental pollution in the coastal area
of the North Caspian in 2014
Early autumn

Environmental component

E; E; E3

Volga coastal area
Water 0.37 0.48 1.00
Bottom sediments 0.28 0.33 0.33

Kizlyar Bay

Surface 0.38 0.60 1.00
Bottom 0.33 0.53 1.00
Bottom sediments 0.22 0.33 0.33

I:l clean l:l moderately polluted l:l polluted l:l dirty
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In 2014 the sea water in the open part of the North Caspian was assessed as clean only in the
surface layer and in accordance with the generalized estimate. The generalized estimate revealed that
the water in the near bottom layer was moderately polluted in all the areas. According to the priority
and extreme estimates the water in the open part of the North Caspian was moderately polluted with
one exception: the surface water at llla cross-section was assessed as clean in accordance with the
priority estimate (Table 18). The bottom sediments at two cross-sections (Eastern and Northern) were
described as clean in accordance with all the estimates. The bottom sediments at llla cross-section were
clean in accordance with the generalized and priority estimates, and moderately polluted in accordance
with the extreme estimate. The bottom sediments at Illa cross-section were moderately polluted in
accordance with the generalized and priority estimates, and polluted in accordance with the extreme
estimate.

Table 18
Ensemble assessment of marine environmental pollution in the open part
of the North Caspian in 2014

Environmental component 2014
E, E, Es
"Eastern" cross-section
Surface 0.44 0.57 1.00
Bottom 0.56 0.71 1.33
Bottom sediments 0.22 0.33 0.33
cross-section Ill
Surface 0.48 0.54 1.00
Bottom 0.52 0.67 1.33
Bottom sediments 0.56 0.56 1.67
"Northern" cross-section
Surface 0.48 0.54 1.33
Bottom 0.70 0.79 1.33
Bottom sediments 0.28 0.33 0.33
cross-section llla
Surface 0.33 0.38 0.67
Bottom 0.52 0.58 1.00
Bottom sediments 0.39 0.39 0.67

|:| clean I:I moderately polluted I:I polluted |:| dirty

According to the generalized ensemble assessment, the sea water and bottom sediments in the
coastal areas of the Middle Caspian in 2014 were clean (Table 19). According to the priority estimate,
the surface water in all the areas (except for Derbent and Samur) and the water in the near-bottom
layer in all the areas (with the exception of Lopatin, Prorez, Kaspiysk, Derbent and Samur) were
characterized as clean. In the mentioned exclusive cases the marine water was moderately polluted
according to the priority estimate. The bottom sediments were assessed as clean according to the
priority estimate with the exception of the water areas near Makhachkala and the Samur, where they
were moderately polluted. According to the extreme ensemble estimate, the sea water and the bottom
sediments in all the coastal areas of the Middle Caspian, except for Makhachkala and Kaspiysk, were
assessed as moderately polluted. The bottom sediments off Malhachkala coast were polluted, and in
Kaspiysk they were clean.
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Table 19
Ensemble assessment of marine environmental pollution in the coastal area
of the Middle Caspian in 2014

Environmental component 2014
E, E, Es
Lopatin
Surface 0.33 0.44 0.67
Bottom 0.29 0.58 1.00
Bottom sediments 0.33 0.50 1.00
Prorez
Surface 0.42 0.48 1.00
Bottom 0.21 0.56 1.00
Bottom sediments 0.17 0.50 0.67
Sulak
Surface 0.33 0.44 0.67
Bottom 0.33 0.44 1.00
Bottom sediments 0.33 0.50 1.00
Makhachkala
Surface 0.33 0.44 1.00
Bottom 0.29 0.47 1.00
Bottom sediments 0.44 0.67 1.67
Kaspiysk
Surface 0.21 0.33 0.33
Bottom 0.33 0.53 1.00
Bottom sediments 0.17 0.33 0.33
Izberg
Surface 0.25 0.50 0.67
Bottom 0.25 0.50 1.00
Bottom sediments 0.22 0.44 0.67
Derbent
Surface 0.13 1.00 1.00
Bottom 0.13 1.00 1.00
Samur
Surface 0.17 0.67 0.67
Bottom 0.08 0.67 0.67
Bottom sediments 0.11 0.67 0.67

I:I clean l:l moderately polluted l:l polluted l:l dirty

In 2014 in accordance with generalized estimate, sea water and bottom sediments in the open
part of the Middle Caspian were described as clean, and in accordance with priority and extreme
estimates - as moderately polluted (Table 20). According to the priority estimate, the sea water was
described as clean with the exception of the surface layer at Southern cross-section and the near-
bottom layer at Meridional and Central cross-sections, where the water was polluted. The priority
estimate revealed that the bottom sediments at all the Middle Caspian cross-sections were clean.
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Table 20

Ensemble assessment of marine environmental pollution in the open part of the Middle Caspian in 2014

Environmental component

Surface
Bottom
Bottom sediments

Surface
Bottom
Bottom sediments

Surface
Bottom

Bottom sediments

2014
E, E, E;
"Meridional" cross-section

0.46 0.46 1.00
0.42 0.56 1.00
0.33 0.40 0.67
"Central" cross-section

0.33 0.38 0.67
0.33 0.53 1.00
0.22 0.44 0.67

"Southern" cross-section

0.29 0.58 1.33
0.38 0.43 1.00
0.28 0.42 0.67

[ [clean

I:l moderately polluted

I:’ polluted

The integrated assessment of sea water quality was implemented in accordance with the
"Guidelines on formalized integrated assessment of surface and sea water quality by hydrochemical
parameters" (M., Roshydromet, 1988). The calculation of water pollution index (WPI) accounted for the
concentrations of dissolved oxygen, oil products, ammonium nitrogen and copper in water. The
calculation results are presented in Table 21. As it follows from the data provided, in 2014 sea water in
the north-western part of the Caspian Sea was generally assessed as clean, in some areas — as

moderately polluted.

Table 21

Marine water pollution indices (WPI) in the north-western part of the Caspian Sea in 2014

Area of study

Sampling horizons

Surface bottom
1 2 3
Coastal water area of the North Caspian
Volga coastal area 0.65 -
Kizlyar Bay 0.50 0.44
Open part of the North Caspian
Eastern 0.52 0.87
Section IIl of SON 0.82 0.85
Northern 0.84 0.91
Section Illa of SON 0.66 0.72
Coastal water area of the Middle Caspian
Lopatin 0.41 0.49
Prorez 0.52 0.36
Sulak 0.44 0.44
Makhachkala 0.46 0.41
Kaspiysk 0.47 0.43
Izberg 0.36 0.38
Derbent 0.41 0.33
Samur 0.45 0.42
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Table 21, continuation

1 | 2 | 3
Open part of the Middle Caspian
Meridional 0.38 0.81
Central 0.43 0.63
Southern 0.43 0.71

Note: the following colour notations are used

polluted water

moderately polluted

clean

Table 22 shows mean WPI values for marine water in the merged areas of the north-western part
of the Caspian Sea in 2012-2014 (mean values cannot be used to assess quality, but they make it
possible to judge about its changes in time and space). As it follows from the available data, marine
water quality in 2014 improved as compared to the previous years. In contrast to the previous years, the
water of the open sea part was the most polluted.

Table 22
Mean marine water pollution indices (WPI) in the merged areas
of the north-western part of the Caspian Sea in 2012-2013°
2012 2013 2014
Sea sector,
water area September- November - September- November - August -
October December October December December
surface bottom surface bottom surface bottom surface bottom surface bottom
North
Caspian 0.92 - 1.2 - 1.15 0.85 - 0.57 0.44
coastal
North
Caspian 0.88 0.88 1.02 1.12 0.78 0.77 0.54 0.55 0.69 0.82
open
Middle
Caspian 0.97 0.96 1.22 1.23 1.07 0.86 1.03 0.81 0.46 0.42
coastal 1
Middle
Caspian 0.92 0.9 0.83 0.81 0.89 0.74 0.91 0.66 0.43 0.40
coastal 2
Middle
Caspian 0.84 1.03 0.81 1.09 0.66 0.88 = = 0.41 0.73
open
Mean WPI 0.91 0.94 1.02 1.06 0.91 0.81 0.83 0.67 0.55 0.60

"Note: Middle Caspian, coastal 1 (northern part of Dagestan shelf) includes reference areas Lopatin, Prorez, Sulak,
Makhachkala; Middle Caspian, coastal 2 (southern part of Dagestan shelf) includes reference areas Kaspiysk,
Izberg, Derbent, Samur

7 Assessment of water exchange and transboundary transport of pollutants

The location of monitoring stations at the borderline of the Russian subsoil management sector
(Fig. 1) makes it possible to assess transboundary transport of pollutants under the condition that the
data of chemical analyses are completed with the data on water exchange, speed and direction of
currents along the borderline in the course of hydrochemical observations. Such data cannot be
obtained instrumentally; the only way to solve this problem is to use the verified hydrodynamic model
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coupled with the regional atmospheric model. Roshydromet disposes of such a technology; it is used for
real-time forecasting of level and current fields of the Caspian Sea.

Currently, the automated system of real-time information processing of Hydrometeorological
Centre of Russia operates a real-time hydrodynamic model of the Caspian Sea with the resolution of 3x3
nautical miles. At the same time, the new model with the resolution of 1x1 nautical mile is tested. The
higher resolution made it possible to give a more detailed description of the coastal and bottom relief.
In addition, the calculation technique includes daily water discharges at the top of the Volga delta.
Generally, the higher resolution and additional parameters of the new model help to get more adequate
calculated characteristics of the Caspian Sea level and currents and extend its application sphere,
including monitoring and marine environment protection.

In 2013, KaspMNIZ jointly with Hydrometeorological Centre of Russia started elaborating a
method to estimate the water exchange and the transport of pollutants between the different parts and
sectors of the Caspian Sea (Fig. 19) on the basis of the operational hydrodynamic model of the Caspian
Sea coupled with the observations carried out within the framework of the state and corporate
monitoring programmes of marine environmental pollution. A schematic overview of this method is
presented below.

e B

{ RMM MD
current | =
HM = spoodand == ~Water  _, transportof
direction exchange pollutants

N\

Fig 19 The calculation method of water exchange and pollutants transport between different parts of
the Caspian Sea RMM:- regional meteorological model, HM- hydrodynamic model, MD - monitoring data

The high-resolution model was adapted to the diagnostic calculations of water exchange and
transboundary pollutants transport by "INFOMAR" company. To calculate the water exchange between
the Russian and the Azerbaijani sectors of the Caspian Sea we used a straight line of sea bottom
delimitation starting at the point of 41° 50’ 5” northern latitude 48° 35’ 6” eastern longitude and ending
at the point 42° 33’ 6” northern latitude and 49° 53’ 3” eastern longitude. The area was split into 7
smaller test areas.

The water exchange and transboundary transport were calculated for the period starting at 18.00
Moscow time, December 14 and finishing at 21.00 Moscow time on December 15, 2014. The field study
was carried out at that time at the borderline between the Russian and the Azerbaijani sectors of the
Caspian Sea - at Southern cross-section (the selected area of the RSMS borderline will be further
referred to as "Southern"). The basic calculation results were current speed and direction, and X and Y
components of current speed estimated for every grid block of the model (1852 x 1852 x 5 metres)
located at the delimitation line every 1 hour.
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The calculations for "Southern" cross-section within the considered time period showed that
there prevailed the currents directed along the axis from south-west to north-east (Fig. 20). The
calculations showed that the total water exchange on 14-15 December, 2014 (28 hours) made 37.2 km?
and the resultant water exchange constituted 4.8 km® (21.0 km?® of water left the Russian sector and
16.2 km® entered the Russian sector). The water exchange was the most intensive in the western part of
"Southern" cross-section (Fig. 21).

% c 5-10m layer % C 20 - 25 m layer % C 45 - 50 m layer

H% 95 - 100 m layer H% 45 - 150 m layer %

Fig. 20 The occurrence of currents by directions (%) in different water layers at the borderline between
the Russian and the Azerbaijani sectors of the Caspian Sea on December 14-15, 2014.

Km? Water exchange
[Cla mmd =———bh ==

12

Fig. 21 The water exchange (km®) between the Russian and the Azerbaijani sectors of the Caspian Sea on
December 14-15, 2014 in different test areas in the layer of 0 - 200 metres. 1 - western area; 7 - eastern
area; a - total water exchange, b - inflow, c- water outflow, d - resultant water exchange
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Transboundary transport was estimated for 9 pollutants: oil products, copper, lead, cadmium,
mercury, iron, manganese, zinc and nickel. As well as water exchange, transboundary transport was
described by four parameters: total transport, outflow, inflow of pollutants and resultant transport
(inflow minus outflow).

The parameters of transboundary pollutants transport between the Russian and the Azerbaijani
sectors of the Caspian Sea were mainly determined by characteristics of water exchange. In particular, in
0- 200 m layer the resultant transport of all the PS was negative (the outflow exceeded the inflow) and
amounted to 6 - 28% of the total transport. The parameters of transboundary transport were subjected
both to horizontal and vertical variability. The total pollutants transport was the most intensive in the
western and eastern parts of the "Southern" cross-section and its value reduced with depth. Pollutants
outflow was observed in the layer of 10-100 m, inflow in the layer of 150 -200 m. Both inflow and
outflow were registered in the layers 0-10 and 100-150 m (Fig. 22).

8t°nnes Transboundary transport of oil products
CJa mmmd ——b =
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75t0nnes Transboundary transport of oil products

CJa Ed =——bh e

Fig. 22The transboundary transport of oil products (tonnes) between the Russian and the Azerbaijani
sectors of the Caspian Sea on December 14-15, 2014 in different test areas in the layers of 10-100 m
(top) and 150 - 200 metres (bottom). On X-axis: numbers of sectors from the west to the east; a - total
transport; b - resultant transport; c - water outflow; d - water inflow

The elaborated technique for estimating of transboundary pollutants transport using the data of
monitoring and modelling shows a good example of extending the application of methods and
techniques of real-time meteorology and oceanography for environmental protection. The technique is
expected to be applied for the Caspian Sea to develop joint measures aimed at environmental
protection against pollution within the framework of the Tehran Convention.
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8 Interannual changes of the state and pollution of the marine environment

To describe temporal variability another object was used alongside with the merged areas, i.e. the
perimeter of the Russian sector of subsoil management. It successively included (counter clockwise)
coastal stations located in the Volga coastal area, in the Kizlyar Bay, in the coastal waters of the Terek
and the Sulak, in Makhachkala, Kaspiysk, lzberbash, Derbent, Samur and the stations of Southern,
Central, Meridional and Eastern cross-sections (see Fig. 1). The data included in this spatial series were
smoothed by a moving average. Circular charts were made according to smoothed series. To close the
circle, the stations of the Volga coastal water were used in the beginning and in the end of the spatial
series. Circular charts for 2013 and 2014 were represented in one image, so interannual changes of the
marine environment can be easily traced. The observations data collected in September - October 2013
(observations covered all the water area) and in August - December 2014 were used for comparison.
The differences in observation periods affected the interannual variability.

Hydrological - hydrochemical and lithological - chemical conditions

The temperature of sea water in 2014 in the most part of the water area under consideration
(with the exception of the north-eastern area) was lower than in 2013 (Fig. 23), which can be explained
by the differences in observation periods. Accordingly, the concentration of dissolved oxygen rose as a
result of its increased solubility. The most probable reason for desalination of the coastal water of the
North and the Middle Caspian and increased salinity of the north-eastern part of the water area under
consideration in 2014 in contrast to 2013 is the increased cyclonic circulation of water.

25N T, surface, oC 14,0-N__S, surface, %o 12 NO, surface, mg/I
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Fig 23 Interannual changes of water temperature and salinity, and the content of dissolved oxygen in
the north-western part of the Caspian Sea in 2013 - 2014

In 2013-2014 the bottom sediments of the north-western part of the Caspian Sea were enriched
with fine fractions (aleurite and pelite) and lost coarse fractions (coarse and fine sand). The percentage
of aleurite in the bottom sediments of the North Caspian grew rapidly in 2014 as compared to 2013 due
to the reduction of coarse sand share (Table 23, Fig. 24). The content of pelite in the bottom sediments
of the coastal Middle Caspian areas rose, as the content of fine sand fell. The deposition of silt is
obviously of terrigenous nature. This can be explained by the decrease of organic matter concentration
in the bottom sediments of the Derbent depression, where the flow of silt deposits is transported.
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Table 23
Interannual changes in granulometric composition of bottom sediments
in the north-western part of the Caspian Sea in 2012 - 2014

Sea sector, shell coarse sand fine sand

water area 2012 2013 2014 2012 2013 2014 2012 2013 2014
NCc 7.1 9.2 4.7 8.6 16.0 6.1 42.8 29.0 20.9
NCo 23.6 20.2 23.2 27.0 32.6 26.3 33.7 31.1 25.1
MCc 9.2 9.6 14.0 11.3 11.0 12.8 18.5 17.7 6.2
MCo 24.7 22.5 27.7 6.3 5.6 7.9 8.5 10.8 4.5

Sea sector, Aleurite Pelite Organic matter

2012 2013 2014 2012 2013 2014 2012 2013 2014

NCc 17.8 17.1 34.2 23.7 28.5 34.0 0.96 0.86 0.96
NCo 10.0 11.0 20.0 5.5 4.9 5.5 0.53 0.28 0.49
MCc 9.5 8.6 13.1 51.4 52.7 53.9 1.01 0.93 1.05
MCo 3.6 4.3 8.7 58.3 56.6 51.2 1.44 1.84 0.70

NCc- North Caspian coastal area, NCo -North Caspian open area, MCc- Middle Caspian coastal area, MCo - Middle Caspian open area
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Fig. 24 Interannual changes of granulometric composition (%) and content of organic matter in the
bottom sediments of the north-western part of the Caspian Sea in 2013 - 2014
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Marine environmental pollution

The mean concentration of oil products in the water of the north-western part of the Caspian Sea
in 2014 fell as compared to the two previous years (Table 24). The spatial distribution changed as well
(Figure 25). This decrease was obviously caused by the decrease of oil products entry with the Volga
runoff under the conditions of low water content. In contrast to the previous years, high OP
concentrations were observed only in the shallow part of the Volga coastal estuary. Under these
conditions, the main source of oil pollution was the advection of marine water from the eastern part of
the Middle Caspian, which was quite polluted. This advection can be clearly seen on the map (Figure 9),
the chart (Figure 25) and is proven by hydrological data which point to the increased cyclonic water
circulation in the Middle Caspian in 2014. In 2014, the concentration of oil products fell in the bottom
sediments as well, as compared to the two previous years. This decrease was minimal in the north-
western sector, and maximal in the eastern sector of the water area. It follows that the interannual
changes in the spatial distribution of oil products generally coincided with the pattern of organic matter
distribution in the bottom sediments.

The concentration of synthetic surfactants rose in the north-western part of the Caspian Sea in
2014 (Table 24). However this increase was observed only in the Middle Caspian (mainly its coastal
areas), while the content of synthetic surfactants fell in the North Caspian water (Fig. 25). One can
suppose that as the entry of synthetic surfactants with the Volga runoff fell in 2014, the entry of these
substances increased from the on-land sources located on Dagestan coast. The concentration of
synthetic surfactants in the bottom sediments fell in 2014 as compared to the previous year, but the
spatial distribution pattern was not greatly affected.

The concentrations of iron, zinc, nickel and copper decreased in the water of the north-western
sea part in 2014 as compared to the two previous years; the content of cadmium and mercury rose, and
the content of manganese and lead was unaffected (Table 24). The concentrations of manganese, zinc,
nickel and copper fell in the bottom sediments of the north-western sea part; the content of lead,
cadmium and mercury rose, and the content of iron did not change (Table 24).

Table 24
Mean concentration of pollutants in sea water
and bottom sediments within the RSMS area in early autumn of 2012 - 2014.
2012 2013 2014 2012 2013 2014
Index -
Water Bottom sediments

OP (mg/l; mcg/g) 0.07 0.07 0.04 34.6 14.3 7.7
Synthetic
surfactants (mg/I; 0.01 0.03 0.04 6.2 11.4 3.9
mcg/g)
Cu (mcg/l; mcg/g) 7.6 6.7 3.5 26.4 14.5 12.0
Pb (mcg/l; mcg/g) 4.7 9.6 5.8 5.7 3.6 6.8
Cd (mcg/l; mcg/g) 0.14 0.25 0.62 0.11 0.07 0.18
Hg (mcg/l; mcg/g) 0.01 0.02 0.03 0.03 0.03 0.05
Fe (mg/l; mcg/g) 0.14 0.13 0.09 7781 5986 7705
Mn (mcg/l; mcg/g) 4.1 4.0 4.3 120 84 67
Zn (mcg/l; mcg/g) 27.4 16.8 16.4 49.3 28.6 28.3
Ni (mcg/l; mcg/g) 37.4 23.1 13.1 30.0 19.2 16.7
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Fig. 25 Interannual changes in the content of oil products and synthetic surfactants in water and bottom
sediments of the north-western part of the Caspian Sea in early autumn of 2013 - 2014
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Fig. 26 Interannual changes in the content of heavy metals in water and bottom sediments of the
north-western part of the Caspian Sea in early autumn of 2013 - 2014
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The maps describing the spatial distribution of heavy metals in the water and the bottom
sediments of the north-western sea part in 2014 (Fig. 11-18) show that as a result of the decrease in the
river runoff metal distribution was of "spotty" pattern. In 2014 it was almost impossible to trace the
migration route of heavy metals from the Volga delta to the deep depression of the Middle Caspian. The
charts describing the distribution of heavy metals in the bottom sediments along the RSMS perimeter
show this migration route as an oval extended from the north to the south. Figure 26 shows that in
2014 the pattern of heavy metals distribution with the exception of iron lost its oval shape. The maps of
spatial distribution of heavy metals (Fig. 11-18) point to various, though sometimes combined ways of
their entry to the water: from the adjacent water area (Ni, Pb), from on-land sources (Zn, Hg) and
bottom sediments (Mn, Cu, Cd). The typical migration route (the Volga depression - the Terek - Sulak
estuarine zone - the Derbent depression) can be traced only in the distribution of iron in the bottom
sediments.

Table 25 shows the data on the content of polycyclic aromatic hydrocarbons, persistent
organochlorine compounds (PAH and OCP) and phthalates in the bottom sediments of the north-
western part of the Caspian Sea in 2012 - 2014. The data show that the concentrations of PAH and PCB
in the bottom sediments in 2014 were higher than in the previous year and lower than in 2012. The
content of phthalates in the bottom sediments fell in 2014 as compared to the two previous years. The
concentration of organochlorine pesticides (DDT, HCCH, benzachlor) in 2014 increased, though locally.
The increased concentrations were registered only in the Terek - Sulak estuarine area, where the largest
concentration of silt particles was found in the autumn of 2014. The ratio of DDT and its metabolites
(DDD and DDE) points to the relatively new pollution of the bottom sediments with these
organochlorine pesticides.

Table 25
The content of hydrocarbons (PAH) and persistent organic pollutants (PCB and OCP) in the bottom
sediments of the north-western part of the Caspian Sea in 2012-2014*

November -
Pollutant September - December September - August -
October 2012 2012 October 2013 December 2014

Total PAH, mcg/kg 2.4-242 17.3-699 <0.03-309 <0.03-531
Total PAH, mcg/kg <0.03-6.70 0.35-10.8 <0.03-2.12 0.10-2.50
Total, mcg/kg <0.03-1.06 <0.03-4.87 <0.03-2.04 <0.03-8.70
Benzachlor, mcg/kg <0.03-0.2 <0.03-0.25 <0.03-0.3 <0.03-0.40
Total DDT, mcg/kg <0.03-1.15 <0.03-4.72 0.11-1.74 <0.03-6.50
Total HCCH, mcg/kg <0.05 <0.05 <0.05-0.21 <0.05-1.80
Phthalates, mcg/kg 380-3920 130-17210 70-2320

The results of the research carried out in 2014 prove the conclusions made in the previous Review
that the pollutants having entered the Caspian Sea with the river runoff and transboundary waters are
involved in different physical - chemical and biogeochemical processes. According to the range of
seasonal and interannual fluctuations of pollutants concentration in different marine environment
components, one can say that their mass involved in these processes by many times exceeds the mass
of pollutants which enter the sea annually.

Conclusion

The study of the state and pollution of the marine environment of the Caspian Sea north-western
part in 2014 is the follow-up of the work started in 2012 in accordance with the “Monitoring programme
of transboundary water bodies of the Caspian Sea in 2012 - 2014” adopted by the Department for
Managing Environmental Monitoring, Polar and Marine Activities of Roshydromet. In 2014, field
activities within the framework of the monitoring of the Caspian Sea transboundary water bodies were
carried out in 10 areas and at 7 cross-sections (including 3 "century" cross-sections), and at 106 marine
observation points (oceanographic stations) (Fig. 1 and Table 1). The field survey season started in
August and completed in December 2014.
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As well as in the previous year, significant attention was paid to the observations of the state and
pollution of the marine environment at the marine border of the Russian sector and the stations of the
International Monitoring Programme of the Caspian Sea. The experimental work on the estimation of
the transboundary transport of pollutants by means of the operational hydrodynamic model and with
account of actual hydrometeorological and hydrochemical conditions were continued in 2014.

The Volga runoff which made 212 cu km in 2014 was substantially lower than in 2013 (257 cu km)
and 2012 (230 cu km). Low water content had almost no effect on salinity distribution in the north-
western sea part, because the active cyclonic water circulation in the Middle Caspian spread to the
deeper sector of the North Caspian. As a result, salinity fell in the coastal areas and it rose only in the
area of Middle Caspian water advection over the slope of the Mangyshlak threshold.

The research implemented in 2014 proves that the general pattern of granulometric fraction
distribution in the bottom sediments of RSMS is mainly unvaried from year to year. Shell prevails in the
open sea part with the exception of the deep depression in the Middle Caspian and in the southern part
of Dagestan shelf. Coarse sand is accumulated in the north-eastern and the south-western sectors of the
water area. Bottom sediments made up of fine sand and aleurite are typical of shallow areas of the
western part of the North Caspian. Within the considered water area, pelite and organic matter
aggregate in three sectors: the Volga depression, the northern part of Dagestan shelf and the Derbent
depression.

At the same time, the water area under study can be described by the active dynamics of bottom
sediments. It can be seen in temporal fluctuations of fractions content. In 2014 the share of aleurite in
the bottom sediments of the North Caspian sharply increased (as the content of coarse sand fell). The
content of pelite in the bottom sediments of the Middle Caspian coastal areas also rose (as the share of
fine sand reduced). Apart from that, in 2014 the biggest content of pelite and organic matter was
observed not in the terminal area of their accumulation (the Derbent depression) as before, but in
transit areas (pelite - in Dagestan shelf, and organic matter - in the Volga depression).

Mean concentration of oil products in the water of the north-western part of the Caspian Sea in
2014 fell as compared to the two previous years (below 1 MPC). The spatial distribution changed as well.
This decrease was more obviously caused by the decrease of oil products entry with the Volga runoff
under the conditions of low water content. In contrast to the previous years, high OP concentrations
were observed only in the shallow part of the Volga coastal estuary. Under these conditions, the main
source of oil pollution in the north-western sea part was the advection of marine water from the eastern
part of the Middle Caspian, which was quite oil- polluted (up to 2 MPCs).

The concentration of synthetic surfactants rose in the north-western part of the Caspian Sea in
2014. However this increase was observed only in the coastal areas of the Middle Caspian, while the
content of synthetic surfactants fell in the North Caspian water. It is possible that as the entry of
synthetic surfactants with the Volga runoff fell in 2014, the entry of these substances increased from the
on-land sources located on Dagestan coast.

The concentrations of iron, zinc, nickel and copper decreased in the water of the north-western
sea part in 2014 as compared to the two previous years; the content of cadmium and mercury rose, and
the content of manganese and lead was unaffected. The concentrations of manganese, zinc, nickel and
copper fell in the bottom sediments; the content of lead, cadmium and mercury rose, and the content
of iron did not change. The concentrations of three heavy metals (iron, nickel and copper) in sea water
exceeded MPC values for fishery water bodies: it can be explained by specific geochemical conditions of
the RSMS water, as it receives the main part of surface water and chemical discharge entering this water
body.

As a result of the decrease in the river runoff and the consequent decrease of metals entry with
riverine water, metal distribution was of "spotty" pattern. In 2014 it was almost impossible to trace the
migration route of heavy metals from the Volga delta to the Derbent depression. The patterns of spatial
distribution of heavy metals point to various ways of their entry to the water: from the adjacent water
area, on-land sources and bottom sediments. The typical migration route (the Volga depression - the
Terek - Sulak estuarine zone - the Derbent depression) could be traced only in the distribution of iron in
the bottom sediments.
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The concentration of most super-toxic substances (synthetic surfactants, PCB and phthalates) in
the bottom sediments of the north-western sea sector in 2014 did not exceed the values recorded in
2012-2013. The exception was the organochlorine pesticides (DDT, HCCH and benzachlor), which
content in the bottom sediments increased. OCP pollution was local and was registered only in the
Terek - Sulak estuarine area, where the largest concentration of silt particles was found in the autumn of
2014. The ratio of DDT and its metabolites (DDD and DDE) points to the relatively new pollution of the
bottom sediments with organochlorine pesticides.

The results of the research carried out in 2014 prove the conclusions made in the previous Review
that the pollutants (PS) having entered the Caspian Sea with the river runoff and transboundary waters
are involved in different physical - chemical and biogeochemical processes. The amount of pollutants
involved in these processes by many times exceeds the amount of pollutants entering the sea every
year.

To perform an integrated assessment of marine environmental pollution in the north-western
part of the Caspian Sea in 2014 we have used the ensemble (multi-criterial and multi-parametric)
approach developed by KaspMNIZ. In accordance with this method, the integrated pollution assessment
presents an "ensemble" of three estimates: 1) quality estimate; 2) accumulation estimate; 3) load
estimate. According to the ensemble assessment, the water area under consideration can be mainly
assessed as moderately polluted and clean.

The integrated assessment of marine water quality was held using the marine water pollution
index (WPI). In 2014 sea water in the north-western part of the Caspian Sea was generally assessed as
clean, in some areas — as moderately polluted. The marine water quality improved in 2014 in
comparison to the previous years.

In 2014, KaspMNIZ continued the study of transboundary pollutants transport according to the
data of marine water pollution monitoring coupled with the results of current fields modelling with
account of actual weather. "Southern" cross-section, which is the borderline between the Russian and
the Azerbaijani sectors, was selected for the calculations. The estimation of transboundary transport of
pollutants described by 4 parameters (total transport, outflow, inflow of pollutants and resultant
transport) was done for 9 pollutants. The total pollutants transport was the most intensive in the
western and eastern parts of the "Southern" cross-section and its value reduced with depth. Pollutants
outflow was observed in the layer of 10-100 m, inflow in the layer of 150 -200 m. Both inflow and
outflow were registered in the layers 0-10 and 100-150 m.

The developed technique for estimation of transboundary pollutants transport using modelling
and monitoring data can be used for development of joint measures aimed at protection of the marine
environment against pollution within the framework of the Teheran Convention.
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