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TEHJAEHIIUU KITUMATUYECKHNX U AHTPOIIOT' EHHBIX
N3MEHEHWA MOPCKOM CPEJIbl IPUBPEXHBIX PAKNOHOB
POCCHH B SITOHCKOM MOPE 3A NOCJIEJHUE JECSATUJIETUSA

[IpencraBneHsl pe3ynbTaThl aHAIM3a MEXKIOAOBBIX M3MEHEHHUM THAPOIOTHYECKUX Xa-
PaKTEPUCTUK — TEMIIEpPaTyphl BOJBI, COJIEHOCTH M YPOBHSI MOPSl — I10 JJAHHBIM CPOYHBIX
THIPOMETEOPOIOTHUECKUX HAOMIO/ICHNI Ha TPHOPEXKHBIX CTAHIMAX U 1ocTax Pocrunpomera
B Snonckom mope 3a iepuon 1980-2015 rr. [Tokazano, uto 3¢h(heKTeI COBpeMEHHBIX TIT00ATb-
HBIX KIIMMaTH4E€CKUX N3MEHEHHUH MO-pa3sHOMY MPOSBIIIOTCS B MpeiesiaX paccMaTprUBaeMOro
pEerruoHa U yCHIMBAIOTCS B OCTEeIHHE NecATHIeTHA. [1o TaHHBIM eKeroaHbIX HaOMIoAeHUH o
IIporpaMMe rocy/lapCTBEHHOI0O MOHUTOPUHTA THAPOXUMUYECKOTO COCTOSIHUS U 3arps3HEHUS
MOPCKHX BOJ B IIPHOPEKHBIX aKBaTOPHSIX PACCMOTPEHBI 0COOCHHOCTH MEXKTOIOBOW MHA-
MUKH KOHIICHTPAIMH 3arpsA3HAIOMNX BEIIECTB U TEHICHIINN N3MEHEHHS COCTaBa U KauecTBa
BOJI B pE3yJbTaTe aHTPOIIOTEHHBIX BO3AeHcTBUN. OnpeeneHbl IPHOPUTETHBIE HHIPEIHEHTHI,
XapaKTEepU3YIOIINE COCTOSIHUE MOPCKOM CpeJibl MO MOKa3aTelsiM MOBTOPSIEMOCTH BBICOKHX
KOHIIGHTPAIMH U TOKCUYHOCTH: XJIOPOPraHWYECKUE MECTUIH/IbI, HEQTSIHBIC YIIIEBOAOPOIbI,
(heHOIIbI, CHHTETHYECKUE [TOBEPXHOCTHO-aKTUBHBIE BEILIECTBA M TSXKEJIbIE METaJLIbI.

KuroueBsle cioBa: fInonckoe mope, 3anuB [lerpa Benukoro, Tatapckuiil nponus, npu-
OperkHBIE BOJIBI, KITMMAaTHUECKIE U3MEHEHNS, XUMHUUECKOE 3arpsi3HEHHE.

Rostov L.D., Rudykh N.IL., Rostov V.I., Vorontsov A.A. Tendencies of climatic and
anthropogenic changes of the marine environments in the coastal areas of Russia in the Japan
Sea for the last decades // 1zv. TINRO. — 2016. — Vol. 186. — P. 163—181.

Complex assessment of the marine environments changes in the coastal zone of the
Japan Sea at Primorye and Sakhalin coasts is presented for the last 4 decades. Both natural
and anthropogenic aspects of these changes are considered with the tasks: 1) to compare inter-
annual variability of oceanographic parameters, as water temperature, salinity, and sea level,
and reveal distinctions and common tendencies; 2) to define indicators of chemical pollution
and find general features of interannual dynamics for polluting substances and water quality.
The data of regular oceanographic observations at 11 coastal stations and the data of pollution
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monitoring in certain areas conducted by hydrometeorological service of Russia (Roshydromet)
in 1980-2015 are analyzed. Cyclic fluctuations with the period of 2—5 years prevail in year-to-
year variability of oceanographic parameters being observed on the background of long-term
trends, more significant in the 21 century. The sea surface temperature has a strong positive
trend (up to 1.4° per 35 years) at many stations, with exclusion of 5 ones located in northwest-
ern Sakhalin and central Primorye; the average trend for the whole area is 0.7° per 35 years.
Majority of the stations have the significant positive trend in summer and fall, but Sovetskaya
Gavan — in all seasons. For all stations, the lowest mean annual temperature was observed
in 1980 and 1987, the highest one — in 1990. Salinity has a significant negative trend at all
stations (up to —2.66 %o per 35 years), except Alexandrovsk-Sakhalinsky, with average value
—1.3 %o per 35 years. The negative trend of salinity is more significant in spring and summer,
though other tendencies could be seen locally in certain seasons. The sea level has a positive
trend, significant at all stations in any season, with the maximal value in spring (on average 7
cm per 35 years that is 35-50 % of the range of seasonal fluctuations). Dynamics of pollution
is described by frequency of high concentration (over the maximum permissible level) of
organochlorine pesticides (HOPs), petroleum hydrocarbons (TPHs), phenols, detergents, and
heavy metals. The high concentrations of TPHs and phenols are observed rather frequently,
usually in the Tartar Strait and Peter the Great Bay (Golden Horn Bay, Diomid Bight, and
Bosfor Vostochny Strait). In the latter area, the dangerous levels of dissolved oxygen content
are observed, as well. Other pollutants don’t exceed frequently the maximum permissible level.

Key words: Japan Sea, Peter the Great Bay, Tartar Strait, coastal waters, climatic change,
chemical pollution.

BBenenue

WzydeHune nporeccoB TUHAMHUKH SKOJIOTHYECKOTO COCTOSHUS MPUOPEHKHBIX MOPCKHUX
AKBATOPH, HAXOSIIUXCS TIO/ BIUSHUEM KIMMATHYCCKUX U3MEHEHUI B YCIIOBHSAX aKTHB-
HOU XO3SUCTBEHHOW JESATEIILHOCTH, COCTABISET aKTyajdbHYI0 MPOOIeMy PerrnOHaIbHOTO
MIPUPOIOTIONB30BaHUS. Pe3ynbTarhl MOJOOHBIX MCCIEIOBAHUN BAXKHBI JIJIs 00CCIICUCHUS
IKOJIOTMYECKON O€30MacHOCTH, PallMOHATBLHOTO UCIIOIh30BaHUS OUOPECYPCOB U yCTONYH-
BOTO Pa3BUTHsI MPUMOPCKHUX TeppuTopHid. [locnencTBust 3TuX U3MEHEHH pa3HOOOPa3HBI,
YaCcTO OHU PA3TMYHBI IS OTJCIBHBIX MOPEH, MOTYT OBITh M MOJOKUTESILHBIME, U OTPHUIIA-
TeNbHBIMU*, K HUM OTHOCATCSI U3MEHEHHE aTMOC(EPHON MUPKYIISIIIUNA U CHHOMITHYUECKUX
MPOIIECCOB, JISAOBBIX YCIOBUHM, TEMIIEPaTypbl U COJICHOCTH Ha MOPCKON MOBEPXHOCTH U
HX BEPTUKAIHLHOTO PACMpe/Ie/ICHHs, TOBBIIICHUE YPOBHS MOpS, TUIIEPIBTPOPUPOBAHUE U
[[BETCHHUE BOJI, YBEJIMUYCHUE YNCIIA DKCTPEMATBHBIX U OMACHBIX TPUPOHBIX SBICHUH U .
(IPCC, 2007, 2013; Bropoii orieHOUHBI AOKIA..., 2014; Jloknan..., 2015%**; [T10THHKOB 1
np., 2015). Tak, B SlnoHCKOM MOpe TpU OCIa0ICHUN MYCCOHHOM ITUPKYIISIIUU B MTOCIICAHNAC
JIECSTUIICTUS] HAOTIOACTCS BHIPAXKCHHBIN MOMOKUTELHBINA TPEH/T CPETHUX HHTETPATHHBIX
3HAUCHHUH TEMIEePaTyPhl BOJBI U YPOBHS, a TAKXKE Pa3HOHATPABICHHbBIC TCHICHIIUH TTOHH-
JKEHUS WJTH TTOBBIIIICHHSI COTICHOCTH BOJT TTOBEPXHOCTHOTO CJIOS PA3IHYHBIX YUACTKOB aKBa-
topun (Tuapoxumust..., 2001***; Luchin et al., 2009; dpsxos, 2011; Taiiko, 2013; Bropoii
OLIGHOYHBIN JAOKNIAL..., 2014%**%),

* JInHaMUKa MOPCKHX YKOCHCTEM M COBPEMEHHBIE MPOOJIEMbI COXpaHEHHs OMOJIOTNYECKOro
norennuana mopeit Poccuu. Bnagusoctok: Janbaayka, 2007. 512 c.

** IPCC, 2007. Climate Change 2007: The Physical Science Basis. Contribution of Working
Group I to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change / S.
Solomon, D. Qin, M. Manning et al. (eds). Cambridge University Press, Cambridge, United Kingdom
and New York, NY, USA, 996 p.; IPCC, 2013. Climate Change 2013: The Physical Science Basis.
Contribution of Working Group I to the Fifth Assessment Report of the Intergovernmental Panel on
Climate Change / T.F. Stocker, D. Qin, G.-K. Plattner et al. (eds). Cambridge University Press, Cam-
bridge, United Kingdom and New York, NY, USA, 1535 p.; Bropoii orieHounsIi gokiaan Pocruapomera
00 M3MEHECHUSX KJIMMATa U UX MOCIEACTBUAX Ha Tepputopuu Poccuiickoit denepannu / Hayd. pyK.
B.M. Karmos, C.M. CemenoB. M.: Pocruapomert, 2014. 1005 c.; [lokian 06 0COOCHHOCTAX KiIMMaTa
Ha Tepputopuu Poccuiickoit @eneparu 3a 2014 . M.: Pocrunpomer, 2015. 107 c.

*** ['mapoxumust 1 ruaposiorust mopeit. T. 8: SInonckoe mope. Beirt. 1: ['napomereoponoruueckue
yenoBus. CII6.: T'unpomereonsnat, 2001. 399 c.; Bropoit oueHouHbli qokna... (2014).
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Ha Bo3MOXHBIE TPUYMHBI U HEOTHO3HAYHOCTH MPOSBICHUS MPOUCXOMSAIINX H3-
MEHEHHUH 3a MOocCJIeNHUe AecsaTuieTus B JlanbHEeBOCTOYHOM PErvuoHe, UX UUKIUYHOCThH U
MHOTO(aKTOPHOCTh BO3ACHCTBHSI Ha OMOTY yKa3bIBAIOT PE3yIbTAThl IMPOJAOKAIONTUXCS
uccienoBanuii n oboo6marommx padot (Llynros u np., 2007, 2010; ['me6osa u ap., 2009;
3yenko, 2009; [atumuaa u 1p., 2016). OQHUM U3 UCTOYHUKOB CBEACHHHA O BaKHEHIITIX
€CTECTBEHHBIX a0MOTUYECKUX M aHTPOIIOTCHHBIX (DAKTOpaX, OMPEICIISIONINX COCTOSHUE U
(YHKITMOHIPOBAHUE TPUOPESKHBIX IKOCHUCTEM, SBIISIOTCS PETYISIpHBIC HAOTIONCHNS Ha CETH
THJIPOMETEOpOoIoTHYeCKuX cTaniuil u moctoB (I'MC), a Takke JaHHBIE TOCYapCTBEHHOTO
MOHHUTOPHHTa XMMHYECKOTO 3arps3HEHHUS MOPCKOH cpenbl Pocruapomera u pe3ynbrarhl
MEXJIMCIUTUIMHAPHBIX HAYYHBIX HCCIICIOBAHUN.

O0600mIeHNI0 ¥ aHATU3y JAHHBIX THIAPOJIOTHUCCKUX HAOTIONCHWNA Ha TPUOPEKHBIX
I'MC B SImoHCKOM MOpE 3a pa3IMYHbIC TO/IBI MOCBAIICHO MHOXKECTBO paboT. boJbIMHCTBO
M3 HUX OTPaHHYMBAIOCH PACCMOTPEHNEM TOJBKO TAHHBIX IO TEMITEpaType BOJIBI (B OTHEIb-
HBIX pab0OTaX — COJICHOCTH M YPOBHS MOPsI) U METeoIlapaMeTpam Ha OTICIbHBIX CTAHIIUIX
cetr (I'mapoMeTeOpOIOTHYECKHE YCAOBHA..., 1976*; Oh et al., 1993; Kapmosa, Illarununa,
2000; I'aiiko, 2005, 2013; [IpsikoB, 2011; Bacunesckas u ip., 2013; u np.). beuiu onpenenexs
OCHOBHBIE YepPThI ¥ TEHICHIINY U3MEHEHUI ITHX XapaKTePUCTHK 3a TIEPHUOJT HAOIMIOASHNH C
1930-x rr. 1 B BekoBoM xojie. OJTHAKO MEKT0JIOBBIC M CE30HHBIE 0COOCHHOCTH M3MECHEHUI
3THX M JPYTUX THAPOJIOTHUECKUX XapaKTEPUCTHUK B TPUOPEKHBIX BOJAX BCEH aKBaTOPUHU
KaK pPEerMOHAJILHBIA OTKIIUK Ha TI00aIbHBIE MPOIIECCHI, TPOUCXOSINUE B TIOCICSIHUE TOIBI,
OIICHEHBI U U3yUYeHBI HETOCTATOIHO.

[TyOnukanuu 1mo oneHKe XUMHUECKOTO 3arpsisHeHus Boj (X3B) npubpexHbIX akBaTo-
pHil TOCBAIICHBI aHATN3Y U 0000IIEHNIO JAHHBIX OTAEIHHBIX CheMOK W BPEMEHHBIX CepUit
B UX CBSI3U ¢ 00beMaMU MMOCTYIAIONIMX B BOJLY 3arps3Hsitoiux BemiecTs (3B) 3a oTnenbHbIe
TOJIBI MJTH PSiZT JIET ¥ TIO3BOJISIOT TOJIBKO B OOIIUX YepTax U (hparMeHTapHO OXapaKTePH30BaTh
MHOTOJIETHIOIO JMHAMHKY nporieccoB X3B, maBHeiM 00pa3oM B 3ai. [letpa Benukoro, ero
Oyxrax u actyapusix (Bamenko, 2000; Haymos, 2006; benan u np., 2007; JlutmaBckast u ap.,
2010; Cumoxkons, 2010; JlykpsiHoBa 1 11p., 2012; 1 ap.). B nenom no ganHBIM opHLIHATEHON
CTaTHCTUKU HaONIOfaeTcs CHIKEHHE 00beMa CTOYHBIX BOJ MPEATPHUATHIA, CEITbCKOX035H-
CTBEHHBIX OOBEKTOB U M3MEHEHHUE UX COCTaBa, HO OJTHOBPEMEHHO B psijie padOT OTMEUaeTCs
BO3pacTaHUE CTOKOB U3 HEYUTEHHBIX HCTOYHUKOB (KOMMEPUYECKHE MTPEIPHUATHS CEPBUCHBIX
YCIIyT, 0COOCHHO aBTOTPAHCIOPTHBIC, MPUTIOPTOBBIC TEPPUTOPHH, IEPSHOC U3 COIPE/IEIIb-
HBIX TePPUTOPHA, TaMITUHT TPYHTOB). B mociiennee necaruieTre oTMedaeTcst TeHISHIUS
YMEHBIIICHHS B COCTaBE MOJUTIOTAHTOB KOHIICHTPAIMU (PEHOJIOB, YCTONUNBOE YBEIIMUCHUC
KOHIIEHTpanuii He(TIHBIX yriieBogoponoB (HY), cHHTeTHYIe CKIX MOBEPXHOCTHO-aKTUBHBIX
BemiecTB (CITIAB), a B oTaenbHBIX palfoHax — XJlopopranndeckux nectuiuaoB (XOI),
TsoKenbix MeTaiuioB (TM) u HeTokcnuHBIX 3B — opranmyecknx 1 OMOTEHHBIX DIEMEHTOB,
a TaK)Ke HeraTUBHBIC U3MEHEHHSI KUCIIOPOTHOTO pexkuma. OmyOIMKOBaHbI MHOTOYHCIICHHBIC
paboTHhI, MOCBSAIICHHBIE N3yUSHHIO BIUSHHS €CTECTBEHHBIX A0MOTHYECKUX U AHTPOITIOTEHHBIX
(hakTOpOB, B TOM YKCJIC 3arpsi3HEHUsI, Ha OUOTY, BKJIFOYasi BO3JCHCTBHE HA IEIaruvyecKue
OpraHu3Mbl, MaKpO(MHUTHI, apeanbl OOUTaHUS W YHCIEHHOCTh BUIOB, BOCIIPOU3BOJCTBO
JIOHHBIX TUAPOOUOHTOB U Jip. Tak, y4eT ¥ MpOrHo3 U3MEHEHUH (PAKTOPOB CPElbl YIKE I10-
3BOJISIET KOHTPOJHUPOBATH U MPOTHO3UPOBATH MPOIECCHl BOCIPOU3BOJICTBA M BBDKUBAHHS
MOJIOJIM JIOHHBIX THJIPOOMOHTOB, OKA3bIBAIOIINX 3HAYUTEIBHOE BIMSHUE HAa YPOKANHOCTh
00BEKTOB MAapUKYIBTYPHI, BRIPAITUBAEMBIX SKCTEHCHBHBIM METOJIOM B €CTECTBEHHOM CpeJle,
Y OLIEHMBATh JIOIYCTUMBIE dKojorndeckue Harpy3ku (Cumoxons, 2010; I'aBpunosa, Kyue-
psBeHko, 2011).

ens HAcTOsAIIECH pabOTHl — KOMIUICKCHAS OIICHKA U3MEHEHHUM COCTOSIHUS MOPCKOM
cpeabl MPUOPEKHOM 30HBI UCCIISYEMOTO paifloHa 3a MOCIIeTHIE YeThIPE NeCSITUIICTHS Ha (JOHE
00IIIET0 «ITOTETICHUSD) KIIMMAaTHUYEeCKUX YCIOBUI B MOPSX ATFHEBOCTOYHOTO OacceliHa i B
pe3ynbTare aHTPOTIOTEHHBIX BO3IEHCTBHIA.

* 'HIpoMeTeopoIorHuecKre yciaoBus meiab(osoii 30HbI SnoHckoro mops : Tp. JIBHUT'MU.
1976. Beim. 27. 794 c.
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MarepuaJjibl 1 METOAbI

Jns aHanu3a MEXroloBbIX U3MEHEHUM THIPOIOTHYECKUX XapPAKTEPUCTUK UCIIONIb30-
BaJIMCh JIAHHBIC CPOYHBIX HAONIOCHU Ha MPUOPEKHBIX CTAHIUIX U TIocTax Pocruipomera
(puc. 1) 3a mepuon 1980-2015 rr.

o o o Puc. 1. Cxema pac-
EO 135 140 —_— BA oy OTOKEHUS paﬁOHOBU uc-
o CJIC/IOBAHMI M CTAHIIUI Ha-
Tow At omonennii (1-11)
4912 52° Fig. 1. Scheme of sur-
veyed areas and stations of
observation (1-11)
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U MO0 YPOBHIO MOPI —
okoio 300 teic. TpeHapl OLIEHUBAUCH JJ11 BPEMEHHBIX PSIOB, BKIIOUAIOLINX CPETHETO/IOBBIC
3HAYEHUs HAOIIOMACMbIX ITAPAMETPOB M X aHOMAJIM, OTPEIEISIEMbIX KaK OTKJIIOHEHUE OT
cpenHel BenuyuHbI 3a Bee rofpl 30-netnero nepuoga 1984—2013 rr. Cratuctuyeckue oLeH-
KM ¥ rpaduyeckre mocTpoeHUs MPOBOIMIKMCH C UCToab30BaHueM cpeacts 110 MS Excel
u Grapher. B xauecTBe kpuTHUECKOro 3HaueHUs KodduimeHTa Koppessiun Ha 5 %-HoM
YPOBHE 3HAUMMOCTH JTUHEHHOTO TpeHIa Oblia npuHsTa BenmynHa 0,34 (ko3duimeHT ae-
tepmuHanuu R? > 0,116).

[ns aHanu3a JUHAMUKHU MOKa3aTeliedl XMMHYECKOIO 3arpsi3HEHHs] HCIOJb30BaHbI
JlaHHBIE exeroaHblx HaOmroneHnt CaxamuHckoro u [Ipumopckoro YI'MC (coBmecTHO ¢
JABHUI'MH) B paMkax mporpaMmmbl roCyIapCTBEHHOIO MOHUTOPUHTA THIPOXUMHUYECKOTO
COCTOSIHUSI U 3arpsi3HEHUs] MOpckuXx Box 3a nepuox 1980-2014 rr., mybnukyemsie 'OMH
Pocruapomera®. HecMOTpst Ha UMEIOIIUECS MOTPEITHOCTH U PA3InYKsl B KAYECTBE JaHHBIX,
CBSI3aHHBIC C HENPEPHIBHBIM COBEPIIICHCTBOBAHNEM METOAOB MX cOOpa, aHAIM3a U MpOBe-
JICHUEM B OTJICJIbHBIE T'O/IbI HAOIFOICHUH 110 COKPAIIICHHOW METOMKE, OHU Ja0T Haubosee
TMIOJTHOE 00IIIee IPE/ICTABICHNUE O MHOTOJIETHEW IMHAMHUKE B TOJIIIIE BOJI U JIOHHBIX OTJIOKEHHSIX
TaKHX DJIEMEHTOB, KaK OMOTEHHBIC BEUIECTBA, TSKEIbIC METAJIbI, OPTAaHUYCCKUE 3arpsi3-
HSIOIIME BEIIeCTBa, OONIHME MOKa3aTelld KayecTBa BOJI 10 PAaCTBOPEHHOMY Kuciopony, pH,
COJICPKAHHIO B3BEIIICHHBIX BEIIECTB U Ap. HabmromeHus BKITFOUAIOT €KerOIHbIH 0TOOp pod

* KauecTBO MOPCKUX BOJI IO THAPOXUMUYECKHM TokaszarensiM. Exxeronnuku / pen. A.H. Kop-
menko ('OMH). O6uuHCK: «Aptudexe» — http://oceanography.ru/.
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Ha JIByX 1 00Jiee TOPU30HTaX C arpeds 1o Hosiopb 10 2—4 pa3 B Mecsll: B Oyxre 3omoroid Por
(1a 5 crannusx), B 0yxre Juomun (1 ct.), B mpon. bochop BocTounsrii (3 ct.), B AMypckoM
3anmBe (9 cT.), B YecypuiickoM 3amuBe (9 cT.), B 3a1. Haxoaka (12 cT.), Ha akBaTOpUU TTOP-
Ta AnekcanapoBcK-CaxaaTnHCKAN W TMPIIICTAIONTUX paifloHAaX — C Mas 1Mo OKTAOPH (5 CT.).
OO6wruHO oTOHMpaeTcs okoo SO0 mpod BOIBI, IO KOTOPHIM MPOBOIUTCS A0 9 THIC. ompeeiie-
HU Ha 45 uHTpeueHToB. Ha 0CHOBE 3TUX MCTOYHHKOB COCTABIICHBI TAOIHIIBI €XKETOTHBIX
CpeaHux (Cc ) ¥ MAaKCUMATBHBIX (U1 KUCI0POIa — MUHUMAJIBHBIX ) KOHIICHTpanuid 3B mis
3ait. Ilerpa Bemuxoro: samusst Awmypcknii, Haxonka, Yccypwuiickuii u Oyxra 3omoroit Por
(o maunHbM 1980-2014 r1); Oyxta Anomuxa u npoin. bochop Bocrounsrit (2004-2014 rr) u
Iu1st Tarapckoro MpoJIMBa TI0 aKBATOPUH, TIPIIICTAIONIEH K T. AJleKcaHapoBCcK-CaxamnHCKIH,
3a 19802014 rr. (puc. 1).

Pe3ysibTaThl M UX 00Cy:K/IEHHE
Kaumamuueckue usmenenus

BriOpannsie s ananuza I'MC pacnonaranich Ha ceBepe Ha nodepexbe Tarapckoro
MIPOJIMBA, a Ha Ioro-3anajie — [Ipumopckoro kpas, Bkitodast 3a1. [lerpa Benukoro, B monoce
50°54°-42°39’ c.11. YuuThIBas pa3andus THAPOMETEOPOIOTHYESCKUX YCIOBHI 3TUX TPHOPEIK-
HBIX aKBATOPHUI LIETH(OBON 30HbBI, OMPEACISIEMbIX (PU3UKO-TeorpapuyeCKUM IMOTI0KESHUEM,
BIIMSIHUEM PETMOHANBHBIX KIMMAaTHYECKUX U OKEaHOJOTHYECKNX (DaKTOPOB, 37€Ch MOKHO
BBIJICJIUTH Psifi 000COONEHHBIX paiioHOB. OHU PACHONIOKEHBI Y BOCTOYHOTO M 3alaHOTo
OeperoB Tarapckoro nponusa (paiion TII), B ceBepHom [Ipumopbe oT Mbica 3070TOrO 10
mbica [ToBoporHoro (paiion CII) u B npubpexnoii nonoce 3ai. [lerpa Bennkoro (paiion 311B)
(I'mapomeTeoponoruyeckue yciuoBus..., 1976*; JIpsikos, 2011). OcHOBHBIE KIIMMaTHYECKUE
0COOECHHOCTH PETHOHA CKJIAaIbIBAIOTCS MO BIMSHUEM MYCCOHHON LUPKYJISLHH.

OO11ee npeacTaBIeHUE O XapaKTepe U TEHACHIMSIX MEKTOI0BBIX U3MEHEHU I aHOMAaJTHi
THIPOMETEOPOSIOTHUECKUX XapaKTepUCTUK Ha BbIOpaHHBIX [ MC naet puc. 2, Ha KOTOpOM
MIPEJICTaBIECHbl KPUBBIE, OCPETHEHHBIE M0  aty'c
BCEM HMMEIOUIMMCS JaHHBIM HaONMIONeHuH,
o0rmiye TeHACHIMH U T1Uana3oH KojaeOaHui
ucciaeayeMbeIx napameTpos. PaccMoTpum
OCHOBHBIE YEPTHl 1 OCOOCHHOCTHU ATUX HU3-  1-
MEHEHHH Ha OTJENbHBIX CTAHIUAX, B BBI- Foe oo ; s
JICJICHHBIX HOHpaP’I()HaX u paﬁOHe B IICJIOM. 1980 1985 1990 1995 2000 2005 2010 2015

Temnepamypa 600v1. TemneparypHbIit
pexxuM popmupyeTcs pu ASHCTBUHU psiaa
(haKTOpOB, OCHOBHBIMU M3 KOTOPBIX SIBIISIIOT- 0
Csl: MYCCOHHAsl HUPKYJISALUSA, KOMIIOHEHTHI Y
TEIIOBOTO OallaHca, XapakTep IUPKYIS AN 6)
[Tpumopckoro u Llycumckoro TedeHuit, reo- 2 77 T T T

1980 1985 1990 1995 2000 2005 2010 2015

ASY%s
2

0 %
Puc. 2. MexrooBast UBMEHUYNBOCTH CPE/I- 3 }
HHX aHOMAJIMH, TEHICHLIMH U IMana3oH Kojaeba- | [ B)
HUH TeMIEpaTyph! Bo3AyXa (a), TeMNeparypsl 1980 1985 1990 1995 2000 2005 2010 2015
BOJIBI (0), coneHOCTH (B) ¥ ypOBHS MOpS (T) HA  aLw
NPUOPEKHBIX CTAHIHMAX U IIOCTAX ]
Fig. 2. Year-to-year variability of average
anomalies of air temperature (a), sea surface
temperature (6), sea surface salinity (B), and sea
level (r) on coastal stations. Long-term trends
and ranges of seasonal fluctuations are shown

a)

B e e S —

1980 1985 1990 1995 2000 2005 2010 2015

* T'uapoMeTeoposornieckue yesoBus... (1976).
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Mopdotoruueckue 0coo0eHHOCTH OeperoB 1 peibeda aHa, BO3AEHCTBHE MECTHBIX YCIIOBHN*.
Kimmmar ceBepHoit wactu TaTapckoro mpoJimBa XapaKTepru3yeTcsl HANOOJBIEH CypOBOCTBIO,
YTO OTIPENEISIeT COOTBETCTBEHHBIE 0COOCHHOCTH TEMITEPATypPHOTO PEKUMA BOJT U TOBOJIBHO
cioxHble enoBbie yenoBus (I1moTaukoB u ap., 2015). PasmMax ce30HHBIX KoeOaHH TeMIie-
parypsl BoJisI He mipeBbinaet 3aech 16 °C. Paiton CII HaxomuTcs 1o BIUSHAEM XOJIOTHOTO
[Mpumopckoro u cuitbHO TpaHchopMHUPOBaHHBIX BOJ Llycumckoro Tedennii. OcoOeHHOCTH
BETPOBOT'O PEKUMa 1 MOP(OJIOTHH OEPEroB OIaronpHsATCTBYIOT BOSHUKHOBEHHIO aITBEJIIMHTA
Y TIOSIBJICHHUIO y TIOOEPEXbs OOMIMPHBIX aHOMAJINI XOJMOJHBIX BOJ Ha ()OHE €CTECTBEHHBIX
ce3ouHbIX u3MeHeHni 16—18 °C. Paiion 311B otnnyaercst CpaBHUTENBHO MATKUM U TETUIBIM
KiuMaroM. Pazmax ce30HHBIX KoJeOaHUi TeMIepaTypsl BOABI 31€Ch BO3PACTAET B CPETHEM
no 18-20 °C.

Ha ¢done HeperymsipHbIX KoJle0aHUI BEIMUUHBI TEMITEpaTyPHBIX aHoManwid Ha 1-2 °C
Ha KaKIOW CTAaHIIMHU B UCCIIEAYEMBIH TEPHO/, PA3TUIAIONINXCS 110 aMIUTUTY/IE, HO CXOTHBIX
1o ¢aze, B [EIOM MPOCIEKUBAETCA MOJIOKUTENbHAS TPEH0BAs COCTABIIAIONIAS MEKTO0-
BBIX U3MEHEHHH TemIepaTypbl BenrnuuHoi okono 0,7 °C (puc. 2, 6). [TonoOHbIe 3HAYMMBIC
TPEHIBI B XOJIe aHOMAJIM TeMIIepaTypbl BOJIbI HAOIIOMAINCh HE TOIHKO HA OOJIBIITMHCTBE
npudpexxHpix 'MC, HO 1 Ha TOBEPXHOCTH M B TOJIIE BOJ MPUITOBEPXHOCTHOTO CIIOS TPH-
JIeTaroIInX paiioHOB OTKphITOH yacti Mopst (Luchin etal., 2009; JTyuusn, Tuxomuposa, 2010;
Hpsxos, 2011).

[IpocTpancTBeHHBIE HEOTHOPOTHOCTH M TEHACHIIUN MEXTO0BBIX N3MEHEHNU TeMITe-
patypbl BOJBI B UCCIIEAYEMOM paiioHe XapaKTepHU30BAIHCH CIEAYIONIMMHA 0COOEHHOCTIMU
(tabmn. 1). Cpennaue 3a Bech iepro/] HAOIIOMEHIH 3HAYEHHS TEMIIEpaTyphbl BOJBI B TPHOPEK-
HOM 30HE 3aKOHOMEPHO BO3pacTal ¢ ceBepa Ha for nmpumepno Ha 4 °C. Ilpu 3Tom pazmax
ME)XTOZIOBBIX N3MEHEHUH CPEHET0I0OBBIX 3HAUEHUH B IMyHKTaxX HAOMIOACHUN N3MEHSIICS B
nmuanasone ot 1,8 °C (ITocwet) mo 2,7 °C (XoaMcK), a CTaHAapTHBIC OTKJIIOHEHWST aHOMAaTAH
(cAT,) na TMC Xonmck, Pynnas Ilpucrans u Haxoznka Obuin mpumepHo B 1,5 pasa Bbiie,
YeM Ha JAPYTUX CTaHIHAX.

Tabnuua 1
Xapakrep U TEHIEHLUU MEXTOA0BBIX U3MEHEHHH Temneparypsl Boasl Ha TMC
3a Tepuo] HaOMIONCHU (Ha3BaHUS CTAHIMIA CM. Ha puc. 1)
Table 1
Year-to-year changes and long-term trends of the sea surface temperature at coastal stations
(see the stations at Fig. 1)

Bce

ITokazarenb 1 2 3 4 5 6 7 8 9 10 11 I'MC
Ty 517 565 569 546 701 537 646 7,51 9,00 825 937 6,81
AT, 626 6,75 7,07 648 829 6.64 780 8.64 990 10,00 10,17 10,17
422 466 4,773 457 555 446 508 594 7,775 744 836 422

Tx +0,5 +0,3 +0,1 +1,1 +0,8 +0,2 +02 +14 +0,8 +0,7 +0,6 +0,7
OAT,, 043 045 045 051 0,69 057 061 064 048 039 047 037

R? 0,11 0,04 <001 041 013 0,01 001 047 021 016 017 0,31

a 0,01 0,01 0,003 003 0,02 001 001 004 002 002 0,02 0,02

Ipumeuanus. T, — cpeqHee 3HaUSHHE TeMIlepaTypbl BOabL, °C; AT, — 3KCTpeMalIbHbIE BEJIU-

YHHBI ME)KTOJIOBBIX M3MEHEHHI (HaJl 4epTOif — MaKCUMaIbHOE 3HAYCHHUE, MOl YePTOU — MUHHUMAITb-
Hoe); T +—Tpenn; AT — cTaHzapTHOE OTKIOHEHHE aHOMAaIHii Temmepatypsl; R — koaddunuent
JIeTepMHUHAIMN (KUPHBIM IIPUPTOM BBIJCICHBI BEJIMYNHBI 3HAYMMOTO TPEHa); 8 — Kod(dureHt
YpaBHEHUsI TMHEHHOU PErpecCHy TPEH/A.

TeHaeHIIMN yBEIHUYEHUS TEMIIEpATyphbl BOJbI HAONIOAAOTCS Ha BeeX cTaHimsx. [Ipu
3TOM 3HAYUMBIN TOJOKHUTEIBHBIN JIMHEHHBIN TpeH | BennyuHoi ot 0,6 no 1,4 °C B Mexro-
JIOBOM XOJI€ BBISIBJIEH Ha Bcex cTaHUuAX 3ai. [lerpa Benukoro Ha rore paiioHa, a Ha ceBe-
pe — tonbko B CoBerckoit ['aBanu u XonMmcke. Ha Apyrux cTaHumsx, pacrolioKEHHBIX B
paiione CII, oH He BeIpakeH,  3/1eCh MPE00IAAI0T IIUKIMYSCKUE KoneOaHus Ha (poHe He-

* T'uapomereoposoruyeckue yciopus... (1976); M'uapoxumust u ruaposorus mopeit (2001).
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3HAYUTEIBHOTO POCTA CPETHETOOBBIX Temreparyp. CTpyKTypa 3THX KoJleOaHWH pa3InyHa,
HO OHHM COIJIACOBAHBI JIJIs TPYTIN CTAHIIUN KaXK0T0 U3 3TUX paioHoB (I = 0,6-0,9), a mexmy
OT/ICIIEHBIMU TPYTIIIaMH KOPPEISIIMOHHAS CBSA3b ATUX U3MEeHeH Ui Ooee cnabast (I =0,4-0,5).
Ha I'MC Cosetckas I'aBanbs 1 Haxonka BenmmanHa k03P PUITHEHTA, XapaKTSPU3YIOIETO yToil
HaKJIOHA JTUHUH perpeccud, B 1,5-2,0 paza mpeBbimana COOTBETCTBYIONIUE 3HAYCHUS JITIS
JIPYTUX CTaHLIAMN.

[IpenBapuTenbHBINA aHATU3 JAHHBIX 00 OCOOCHHOCTSX TCHACHIIMA MHOTOJICTHUX Ce-
30HHBIX U3MEHEHHUI AT, IOKa3aJ, YTO TOJNBKO Ha CT. 4 (puc. 1) MONOKUTENbHBINA TNHEHHBIN
TPEH]I 3HAYUM BO BCE CE30HBI F0/1a, a Ha OONBITMHCTBE IPYTUX — TOJNBKO JIeToM (CT. 5, 7—11)
u ocenbio (cT. 1-3, 10, 11). iIMeHHO TONMBKO B IETHUH U OCECHHHM CE30HBI 37I6Ch OTMEUCHEI U
3HAYMMBIE TPEH/IBI TeMIiepaTyphl Bo3ayxa (R?=0,2—0,5). VIcKIroueHreM SIBIISICTCS CTAHITHS
XOJIMCK, TJie OHM 3HaYMMBI BO BCE CE30HBI TOfIA.

Ha ¢one oOmmx TeHmeHIMI B MHOTOJIETHEM XOJIe TEMIIepaTyphbl BOJABI HAOIIONAETCs
YepeIoBaHNE «XOJIOIHBIX)» U «TETUIBIX)» MEPUOIOB ¢ HHTEpBasioM 2—5 jeT. Mcxons u3 Benu-
YMHBI COOTHONIEHHUSI aHOMAIIMA AT, U CTaHIAPTHBIX OTKIOHEHUH GAT (Tabm. 1), comacHo
panee ucronb3oBaBmmMcs kpureprsim (Teperienxko, 1997; Kapriosa, [llarnmuna, 2000), Obuin
BBIJIEJICHBI TO/IbI, COOTBETCTBYIOIIHME MATH PEXKUMaM TEIIIOBOTO COCTOSHHUS BOA: XOJIOJHBIE,
cpenane (HOpMalbHBIE), TETUTBIE, @ TAKXKE aHOMAJIBHO XOJIOTHBIE M aHOMAJILHO TeTiIbIe (Ta0J.
2). O606menHo 1o ganHBIM Bcex ' MC Hanbonee xomomasivu 0601 1980 11 1987 T, a 1990
. — HanOoJIee TeTIBIM (CM. pHC. 2, 0), KOTOPBIH 10 CUX TTOP OCTACTCS a0COTIOTHBIM MaKCH-
MyMmoM B BekoBoM xoze (Kapmosa, Hlarnnmna, 2000). B nocnennee aecsaruieTne mo Mepe
MTOCTETIEHHOTO YBEITMYEHNUS CPEAHNX 3HAYCHUI TEMIIepaTyphbl BOJIbI aMIUTHTYyAA KoJeOaHui

AT, 3aTyxaia, a BeJMYMHbl GAT B EJIOM YMEHBLIAINCE.

Tabmuma 2
AnomanbsHo Teruteie (T) m aHOManeHO XonmoaHbIe (X) TOIBI 32 TIepHOT HaOMIOIeHUI
HaJ TeMIIepaTypoi BoAb!I (Ha3BaHHS CTAHIMK CM. Ha pHc. 1)
Table 2
Anomalously warm (T) and cold (X) years by the sea surface temperature at coastal stations
(see the stations at Fig. 1)

Crats 1980-¢ rr. 1990-¢ rr. 2000-¢e rr.
1960 1 2 3 5 6 7 8 1990 1 2 5 6 8 2001 2 8 9 2010 2 2014
1 X T X T
2 X T X
3 X T X X
4 X X X X T T
5 X T X X
6 X X X T T T
7 X X T T X
8 X X X X T
9 X X X T T
10 X X X X T T
11 T X X X X X

B 0oCHOBHOM X0l 9TUX M3MEHEHHUI corllacyercs ¢ KOJeOaHHSIMH CPEIHETOJOBBIX
3HAYEHUI TeMIepaTypsl BO3ayXa (CM. pHC. 2, a) B pe3ylIbTaTe COBOKYITHOTO BO3ICHCTBUS
aJIBEKTUBHBIX U KIMMaTHYECKHX (PaKTOPOB (OCOOCHHOCTEH MyCCOHHOM LUPKYJSIHUU U Te-
TI000MeHa MEXy MOpeM U arMochepoii). OAHAKO €CIIM B MHOTOJIETHEM XO/I€ TeMITEpaTyphl
BOJIbI ¥ BO3/IyXa BCEH COBOKYITHOCTHU CTaHIUH (puc. 2, a, 0) B 11eJI0M HAOJIIOAAeTCs CHIIbHAS
KOPPEJSAIMOHHAs CBA3b MEX/Iy H3MEHEHUSIMU 3THUX XapakTepucTHk (I = 0,8), To B npenenax
BBIJICJICHHBIX PaiOHOB BEIWYMHBI KOAPPHUINEHTOB KOPPEIALUHU pa3inyHbl. Tak, eciu Ha
BCEX CTaHIUsAX, pacronokeHHbIX ceBepHee [ MC CocyHOBO, 3TH BEIMYUHBI COCTABISAIOT
0,7-0,8, To roxxHee Pynnoii [Ipuctanu koppelnsiimonHas cBsi3b ociadbeBaet (f = 0,4—0,5), uto
00BSICHSETCSI 0COOCHHOCTAMH M CMEHOM T'HIPOJIOTNYECKUX PEKHMOB aKBATOPHI — XapaKTe-
POM LIMPKYJIALIMHU BOJI, ycHUiIeHHeM anBesuHra u ap. (I'aiiko, 2013), a B nopty Biagusoctok
(r=0,3) — BausgHueM anTponoreHHoro gakropa (Jlyuus u nip., 2007). Panee BeInoTHEHHBIE
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HCCJIEMOBAHUS TEMIIEPATyPHOTO PEKUMA MPUOPEIKHBIX BOM Y FOT0O-3aIMaTHOTO IMTOOEPEKbs
CaxanuHa U pe3yabTaThl OTJIENILHBIX CheMOK ceBepo-3amnaanoi yactu Mopst ([mapomereo-
poJsorudecKue ycaoBusl..., 1976*; Kapmosa, [llatunmaa, 2000; Barwn, 2004; 1 ap.) Takke
YKa3bIBarOT Ha Hpeo6na11aH1/Ie AIBCKTHBHBIX (1)aKTOpOB Haa KIIMMAaTHYCCKHUMHU B MEXKI'OAOBBIX
N3MCHCHUAX TEMIICpATyphbl BOAbI B 3TOM paﬁOHe B pE3yibTare CYHMICCTBECHHOI'O BJIMAHUA
temioro LlycmMmckoro TedeHus. AHAIN3 MEKTOMOBBIX M3MEHEHHUM PacxXoja BOILI Yepe3
Kopetickuii (Llycumckwuit) mponus (AHmpees, 2014) moka3an Bo3pacTaHUE ITOH BETUIHHBI
3a iepuon 1979-2011 rr., conpoBokaromieecs yBelIndeHneM 00beMa MOCTyTIeHus Oosee
TCIUIBIX 1 MCHEEC COJICHBIX BOJ B SImoHCcKOoe MoOpe€.

XapaKTep N3MCHCHUA TeH}IeH]_[I/Iﬁ MEXTOJOBOTO XO04a aHoMaJIni TEMIICPATyphbl BOABI 1
BO3JlyXa BHYTPH UCCIIEyEMOTO MIEPUOIa OTPAKAIOT BETMUNHBI «HAKOTIJICHHBIX aHOMAITHIN
(Bacunesckas u 1p., 2013). B cpeanem Ha hoHe 00111€TO OTOKUTETHHOTO TPEH A YBETHYe-
HUS TEMIIepaTypbl BOABI HaOM0oaamuch nepuos! moxomonanus (1980-1987, 2000-2003 rr),
BBIp@XCHHBIE B TIPe00IaJaHIH OTPHUIIATEIHHBIX aHOMAJINH; OTHOCHTEIBHON CTaOMITN3aIlnT
m3menennit (1991-2000 rr.) u morerutenns (19881991 rr. u mocne 2003 1.). B nenom mo
BCEMY pallOHy XapaKTep U3MEHEHUI BETMYMH HAKOTUIEHHBIX aHOMAJIMW TEMITEPaTypPhbl BOJbI
1 BO3AyXa comracyercs Mexay coboit (I = 0,9). OmHako X0OpoIIo 3aMeTHBI HHIUBUTYalTb-
HBIE PA3JINYHsl B UHTEHCHBHOCTH M XapaKTepe MPOTEKAHUS ATOTO MPOIIECCa B BBICICHHBIX
pationax (puc. 3, a). Tak, B patione CII mepnon yCTOHUNBOTO IMOTEIUICHHS HAOIIOAAICS B
1987—1995 rr., moce Hero oTMeJaslach TCHIACHITUS YBEIHMYCHUS CYMMBI OTPHIIATCIBHBIX
aQHOMAaJTNH TEeMITePaTyPhI M BBIXOJIAKUBAHHS BO/I, HECMOTPS HA OTCYTCTBHE TAKUX TEHIACHIINI
B arMoc(epe, BHOBb CMEHHBIIIASCS TOTEIUICHHEM BOJ ¢ 2013 I OTH TCHACHINH SIBISTFOTCS
CJIeICTBHEM HEOAHO3HAYHOCTH TPOUCXOAIINX M3MEHEHHH KIUMATHYEeCKUX YCIOBHH U
MUPKYIAIMOHHBIX ()aKTOPOB U TPEOYIOT NaIbHENUIIETO N3ydeHUSI.

ZAT,°C,
0.00 4rrrr
IM Puc. 3. MexronoBas u3-
-2.00 Y MEHYMBOCTbh HAKOIJIEHHBIX
) . AQHOMAaJIUi TeMIlepaTypbl BOJbI
-4.00 (a) Mo oTAENBHBIM palioHaM:
1 a) 1— pation TII, 2— paiion CII,
-6.00 3 — paiion 3IIB; conenoctu
EAS%o| (0): 1 — Anexcanaposck-Ca-
12.00 XalMHCKU#, 2 — YIIeropck,
] /u/ 3 — Xonwmck, 4 — Pyanas
8.00 S _'ﬁ;-t,:: ~ O —_1 [pucranp, 5 — BrnanusocTok,
- /_/V';/:".o_‘:_, Seedl \ —=2 6 — ITocker; ypoBHs Mopsi (B):
4.00 T/ ‘:",.; frasta B e o ST "_"2 1 — Yreropcek, 2 — XonmMck,
T S i M Sk N s P B 5 3 — Buamusocrok, 4 — Ilo-
0.00 T T 6 cheT
A 0019&0 1985 1R90 1995 20002605 2010 2815 Fig. 3. Year-to-year
" /
- 0) i changes of accumulated
-8.00 anomalies: a — for the sea
surface temperature, by areas:
Eﬂlacm_ | 1 — Tartar Strait, 2 — north-
! ‘\'-'--'.g.Li-u-’ ~ | T ern Primorye, 3 — Peter the
19%85 1990%1995 2000 2005 20 Great Bay: 6 — for the sea
20 ™N g AN N ey I surface salinity, by stations:
A \ e \-/ 1— Alexandrovsk-Sakhalinsky,
) \ N~ o 2 — Uglegorsk, 3 — Khol-
-40 ~N————— S __. msk, 4 — Rudnaya Pristan,
] N * 5 — Vladivostok, 6 — Posiet;
] B) \\J 6 —for the sea level, by stations:
-60 1— Uglegorsk, 2— Kholmsk,

3 — Vladivostok, 4 — Posiet

* T'uapoMeTeoposornieckue yesoBus... (1976).
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Conenocmo. Pe:xuM COJICHOCTH B BEPXHEM CJI0€ TPUOPEKHBIX METTKOBOHBIX YYaCTKOB
OTIpe/ieTIsieTCsl MPOIIeCCaMu JIbI000Pa30BaHus U JIEAOTAasHIS, CTOKOM PEK, COOTHOIIIEHHUEM
aTMOC(EpHBIX OCAJKOB M MCIIAPEHUS, BIUSHUEM ITUPKYISITUOHHBIX (aKTOPOB U BOIO00-
MEHa uepe3 npoiinBbl. Boabl ceBepHOI yacTu Tarapckoro nposimBa ONMPECHEHbI CTOKOM U3
AMypckoro TuMaHa u Bogamu p. TyMmHUH. OTIpeCHEHHBIE BOJBI OOBITHO PACTIPOCTPAHSIFOTCS
W3 BEPIINHBI MPOJIMBA BAOIb MOOEPEXkbs HA OT. BHYTpHTOmOBEIE KONEOaH!S OTIMYAIOTCS
00JIBIIM pa3HOOOpa3ueM U MOABEPIKEHBI PE3KUM KOJICOAHUSIM B IPHYCTHEBBIX yIacTKax™.
Conenocts BobI Ha pa3muaHbIXx [ MC MOXKeT H3MEHATHCS pa3HOHAIIPABIICHHO B CBS3H C UX
pacroNokeHNeM U 0COOCHHOCTSIMH THIPOMETEOPOIIOTHIECKOTO PEXKIMA.

Ha Bcex mynkrax, kpome  MC AnekcanapoBck-CaxamnHCKHMA, HAOMIOnaIach TCHACH-
U TIOHMDKEHUST CONIEHOCTH 3a Teproj HaOmronenwii B cpexaeM Ha 1,3 %o (cM. puc. 2, B)
Ha (oHE 00IIero, HO HE3HAYUTEIHHOTO YBEIHUEHHS CPETHETOJOBOM CYMMBI 0CaIKkoB. TeH-
JISHITNH TIOHW)KEHHUS COJIEHOCTH MPOCIEKUBAIOTCSA W B MPHUJIETAIONINX MOPHUCTHIX paifloHax
B oBepxHOCTHOM 20-MeTpoBoM cioe (Luchin et al., 2009).

Nmerommecs naHAbBIE TO3BOJIAIOT OMIPEAETUTH O0IIHE XapaKTePHUCTUKH IIPOCTPAHCTBEH-
HBIX ¥ MEXTOJOBBIX M3MEHEHNUH COJIEHOCTH OTIENbHBIX YYaCTKOB MPHOPEKHBIX aKBATOPHI
3a mocueaaue necatunetus Ha npuMepe mecta [ MC (tab. 3). CormacHo maHHBIM Tab. 3
MHHHMMaJIbHBIE BETMYMHBI S OTMEYaInCh Ha ceBepe paiiona TIT (Anekcanaposck-Caxain-
ckwif) u tore paiiora 3I1B (ITockeT), a MakcMaIbHBIC — B FOTO-BOCTOYHOM dacTu paitona TI1
B oOnacTtu BiustHUS BeTBU Llycumckoro Tedenwst. [Ipn 3ToM pazMax MeKTof0BBIX KoneOaHni
COJICHOCTH M3MECHSUICS B 3aBUCUMOCTH OT JIOKATBHBIX (DU3UKO-TeorpapmuecKuX yCIoBHi Ha
3THX CTAHIMAX OT MUHUMaIbHBIX BenmnunH 1,1-1,4 %o (Yrmeropck, Pymnas [Ipucrans) —
110 MakcuManbHBIX 3,8—4,1 %o (AnexcanapoBck-Caxanmnuackui, [lockeT), 9TO OTpakaetcs B
BEJMUYMHE CTaHIAAPTHBIX OTKIIOHCHUH aHOMAJIUH GAS.

Tabauua 3
XapakTep 1 TeHICHIIUU MEXTOJ0BbIX U3MEHEHUH COJIEHOCTH Ha oTAeabHbIX [TMC
3a Tiepuo/] HaOmoieHNH (Ha3BaHUsI CTaHIMK CM. Ha puc. 1)

Table 3
Year-to-year changes and long-term trends of salinity at coastal stations (see the stations at Fig. 1)

Bcee
INoka3zarens 1 3 5 7 9 11 I'MC
S 30,37 32,73 32,95 32,21 31,91 31,20 31,90
AS 31.80 33.30 33.80 32.87 33.00 32.96 33.80
27,99 32,25 32,17 31,43 29,87 28,86 27,99
S+ +0,70 —-0,40 -1,30 -1,10 -1,57 -2,60 -1,40
6AS 0,89 0,27 0,49 0,38 0,65 1,27 0,75
R? 0,07 0,18 0,60 0,76 0,52 0,40 0,60
a 0,02 —0,01 0,04 -0,04 0,05 —0,08 -0,03
r —0,06 —0,58 —0,65 —0,65 —0,68 —0,66 —0,44

Ipumeuanus. S — Cpe/lHEe 3HAYEHUE CONEHOCTH, %o, AS — DKCTPEMAIIBHBIE BEJTUUMHBI

MEXTOIOBBIX U3MEHEHHUH (Ha]| 4epToil — MaKCHMallbHOE 3HAYeHHUE, T10]1 YePTOil — MUHHMAJIbHOE);
S+ — tpenn; 6AS — craHmapTHOE OTKJIOHEHHE aHoManmil; R? — ko3 UIMEHT JeTepMUHALKY;
a — k03 GULNEHT YpaBHEHHMS JIMHEWHON perpeccuu TpeHaa; I — Ko GUIIMEeHT KOppesiin aHo-
MaJIii COJIEHOCTH U CyMMBI 0CaIKOB (>KUPHBIM MIPU(TOM BBIAEICHB! BEITMUUHBI 3HAUMMOTO TPEHIA
1 KO3 PHUIIIEHTA KOPPEIIALINH).

3HAUUMBII OTPULIATEIBHBIA TPEHI B MEXTOJOBOM XOJI€ aHOMAJIHUI COJIEHOCTU BEJU-
quHO# 0T —0,4 10 —2,6 %0 BBISIBICH Ha BCeX CTaHOUAX 3a uckiaodeHneM I'MC Alekcan-
npoBck-CaxanuHckuii (Tabm. 3). HanOomnmpime BeTMYMHBI yIiTa HaKJIOHA JIMHUH PETPECCHH,
XapaKTEPU3YIOLME YMEHbBIIEHUE COJIEHOCTH, OTMedanuck B 3ail. [lerpa Benukoro Ha I'MC
[Tocwker u BnaguBoctok. [IpenBaputenbHblii aHAIN3 MHOTOJIETHUX CE30HHBIX M3MEHEHUN
AHOMAJIMIA COJIGHOCTH TI0Ka3all, YTO OTH OCOOCHHOCTH JIMHEHHBIX TPEHJI0B CTAOMIBHO Ha-
OIOAIOTCS BECHOW U JIETOM, a B APYTHE CE30HBI MPOSBIISIOTCS HEKOTOPHIE perHOHAIBHEIE
pa3uuns B TEHACHIMAX 3TOro mporecca. Tak, 3uMoii Ha cT. 1 (AnekcanapoBck-Caxa-

* T'uapoMeTeoposornieckue yesoBus... (1976).
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JIMHCKUIT) HaOIIOIaeTCs TOJMOKUTEBHBIN TPEHT AS , B TO BpeMs Kak Ha CT. 3 (YIieropek)
TPEHJ0Basl COCTaBIISIONIAs He3HaurMa. OCEHbIO 3HAYMMble TPEHbI HAa cTaHuMsIX 1, 3 u 11
COBCEM HE BBIPAXKEHBI.

CoBMeCTHBII KOPPENSHOHHBIN aHAJIN3 PSIIOB MEKIOJOBBIX N3MEHEHUH COIEHOCTH U
CYMMBI OCaJIKOB [IOKa3aJl, YTO Ha IISITH U3 [IECTH ITyHKTOB HAOIIOAEHUH IPUCYTCTBYET CHIIbHAS
KOPPEJISIHUOHHAS CBSI3b MEXXIY M3MEHEHUSMH 3THUX XapakrepucTuk (I = —0,6..—0,7, Tabm.
3), KOTOpbIe MPOUCXOAAT acuHXPOHHO. Tonbko Ha 'MC AnekcannpoBck-CaxaqTuHCKU 3Ta
CBsI3b HE3HAYMMAa, TaK KaK Ha N3MEHEHHS COJICHOCTH B CEBEPHOM YacTH akBaTtopuu paiiona TI1
3HAYUTEIILHOE BIMSHHUE OKa3bIBAIOT CTOK P. AMYP U BETPOBOM pexuM B O€311e10BbIi eproI™.

XapakTep U3MEHEHHSI TEHACHIMH MEKIroJOBOI0 X0/1a aHOMAJIMH COJICHOCTH Ha pas-
JMYHBIX BPEMEHHBIX HHTEPBaAJIaX OTPAXKaroT Ipa(ky HAKOIUICHHBIX aHOMaJui (puc. 3, 0).
OTuyeIMBO 3aMETHBI MHANBULyaIbHBIC PA3JINUUsl B HHTEHCUBHOCTH U XapaKTepe NPOTEKaHUS
3TOTO Mpoliecca B Pa3HbIX yyacTkax mpuOpexnoii 30ubl. Ha Bcex 'MC, kpome Ha3BaHHON
BhIIIE, /10 KOHIA 1990-X rT. Habmoga1ach TeHACHLUS YBEIMUCHHUS COJICHOCTH, BEIpaKEHHAS
B ITPe00IIaITaHIH MTOJIOKHUTEIHHBIX aHOMAIHH, a ¢ 1999 . — cMeHa TeHJeHIINY U YCTOHYHBOE
pacIipecHeHHe BOJ.

Yposenv mops. MuoroneTHnit Xox ypoBHsI MOPSI B HCCIIElyeMOM paioHe Ha BBIOpaH-
HOM BPEMEHHOM HHTEpBaJC TJIaBHBIM 00pa3oM 00yCIIOBJICH U3MEHEHHUEM COCTAaBIISIOLINX
BOJHOTO OajlaHca, 9BCTAaTUYECKUMHM KOJIeOaHUSIMU YPOBHS MHPOBOIO OKEaHa B PE3yilb-
TaTe TasHUS JIbAOB M U3MEHEHUs KiuMmara 3emid. B mpenmecTByromiee TpUALATHICTHE
37ech HAOMIONAINCH CJIa00 BBIPA)KCHHBIE LIUKIMYECKUE KOJICOaHUsI YPOBHSI OTHOCHUTEIILHO
CPEJHEMHOTOJICTHUX 3HAYCHHUH, a 3HAYUMBbIC TPEHIOBBIC COCTABIISIIOIINE BBIPAKECHBI HE
Obun™*. XapakTep BHYTPUTOJOBBIX (CE30HHBIX) KOJICOAHWH YypOBHS AOBOJBHO CIIOXKEH
(TuzpomeTeopoornyeckue yciaoBus..., 1976%; Oh et al., 1993; I'mapoxuMust 1 THAPOIOTHS
Mmopeii, 2001*). OcHoBHOI BKiIag B (OPMUPOBAHHE CE30HHBIX KOJEOAHHH YPOBHS MOPS
BHOCSIT U3MEHEHMS TNIOTHOCTH BOABI JESTEIBLHOTO CJI0S MOPsl B TEUEHHE TO/1a, U3MEHEHUS
arMoc(epHOro AaBieHHs HaJ THXUM OKeaHOM, MPHUXOA (PAcXoi) BOIBI Yepe3 MPOJIUBBL,
coeaunsitomue SnoHckoe Mope ¢ Tuxum okeanom u OxorckuM MopeM. CornacHo omyosu-
KOBaHHBIM JaHHbIM (AHIpees, 2014) B mepuon 1979-2011 rr. Habnroaanock NOCTENEHHOE
yBenuueHne o0beMa MocTyyieHus 0osee TemibX BoJ B SnmoHckoe Mope yepe3 Kopeiickuii
(Llycumckwuit) mponuB (Bo3pactaHue pacxoza B 1,3 pa3a) co 3HAYMMBIM JIMHEHHBIM TPEHIOM
(1Mo TaHHBIM aBTOpa M HAIIUM orieHKaM R?=0,58; a=0,15). DTOT mporiecc conpoBOKIaeTCs
TEIIOBBIM PACIIUPEHUEM U YMEHBIIEHHEM IUIOTHOCTH BOJ IOBEPXHOCTHOTO CJIOS FXKHON 1
[EHTpaJbHOH JacTeit Mops (Annpees, 2014).

HauOonee nonuele HepepbIBHBIE PsABI HAOTIOACHUI 3a UCCIIeyeMbli TEpUO] MIpe.-
crasinieHbl yeTbpbMs I MC**, pacnonoskeHHBIMU Ha 3amagHoM nodepexse 0. CaxaiuH U B
3an. [lerpa Bemukoro (cranmuu 3, 5, 9 u 11, cm. puc. 1). Bo BpeMeHHOM XO/1e aHOMATTHI
YPOBHS MOPSI Ha 3THX CTAaHLUSIX (CM. pHUC. 2, T) IPOCIIEKUBAIOTCS (PIIOKTYaLUH CO 3HAYUMON
MOJIOKUTEILHOM TPEHI0BOM AMHAMUKON. B cpenHeM yBenndeHne cocTaBUIIo OKOJIO 7 CM 3a
nocienuane 35 et (35-50 % nuamazoHa HaOIIOMaeMBIX CE30HHBIX KOJIeOAHMI) BCIICICTBIC
PErHOHAIIEHOTO OTKJIMKA HAa MPOLECCH IM00aIbHOTo noterieHus. [Ipu 3Tom MeXroaoBeie
M3MEHEHHUs pacxonoB Boabl yepe3 Kopetickmii (Llycumckuii) MpoauB U OTHOCHTEIHHOM
wioTHOCTH (AHApeeB, 2014) xapakTepu3yrOTCs 3HAYUMBIME BeTHYHHAME KO3 HIIMEeHTa
Koppemsiuu ¢ koinebanusmu yposHs (r = 0,5 u —0,4).

[IpocTpaHcTBEeHHAsI H3MEHYNBOCTH aHOMAIMH KOJIEOaHU YPOBHSI MOPSI Ha peaTH3aliiax
CPEAHUX TOJOBBIX 3HAUCHHUN 110 OTJEIBHBIM CTAHLIUSAM MIPOSIBISICTCS B YBEIMUCHUH aMITJIH-
Tyzbl KoJeOaHUH M HAaKJIOHA JIMHUU JIMHEHHOM PErpeccuy, XapakTepu3youeM TeHICHINIO
BO3pacTaHusl YPOBHS 10 HANPAaBJICHUIO ¢ fora Ha ceep (Tadu. 4). Koaddunuent napaoit
KOPPEJSIUH ATHX KOJICOaHUH [Tt pa3HbIX CTaHIUK BBICOK (I = 0,8). AHann3 ocoOeHHOCTEH
MHOT'OJIETHUX CE30HHBIX U3MEHEHUH ypOBHs mokaszai, uTo Ha Bcex ' MC nonaoxkuTenbHbIN
JMHEHHBIN TPEH STUX U3MCHEHHUH YCTOMYMB M 3HAYMM BO BCE CE30HBI I0/1a, OAHAKO BECHON
(Ha cT. X0JIMCK JIETOM) CKOPOCTb [TOJbEMa YPOBHS, KaK IMPAaBUJIO, BHIILIE.

* T'uapomereoponorndeckue ycioust... (1976); I'mapoxumus u rugposnorust mopeii (2001).
** ['mapoxuMust U ruzposnorus mopeit (2001).
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Tabnuua 4
XapakTep U TeHACHLIUU MEXTOAOBBIX U3MEHEHHI YPOBHS MOps Ha oTAeIbHBIX I MC
3a Tiepuo/] HaOmoeHni (Ha3BaHUsI CTAHIMK CM. Ha puc. 1)
Table 4
Year-to-year changes and long-term trends of the sea level at coastal stations
(see the stations at Fig. 1)

Bce

ITokazarens 3 5 9 11 I'MC

AL 691 723 5.30 5.38 723
-13,03 -4,92 —4,49 -3,65 -13,03

L+ +10,3 +7,7 +5,9 +4,0 +7,0

R? 0,66 0,56 0,52 0,27 0,62

a 0,30 0,22 0,17 0,12 0,21

Ipumeuanus. AL — anomanus ypoBHS (HaJ 9ePTOH — MaKCHMAalIbHOE 3HAYCHHE, TTO]T YePTOH
— MUHUMajbHOE), cM; L+ — Tpenn; R? — koadduupent nerepmunanuy (GKUPHBIM MPUGTOM BbI-
JIeTICHbI BEJIMYNHBI 3HAYMMOTO TPEH/1a); 8 — KO(PQHUIIUESHT YpaBHEHUsI IMHEHHON perpeccuy TpeHaa.

OcoOeHHOCTH MEKTOZI0BOTO X0Ja M3MEHEHHUI YPOBHS MODS B MCCIEAYEMBI TEpHO
OTpakaroT TpavKy HAKOIUIEHHBIX aHOMaJHi (CM. puc. 3, B). Xapakrep U3MEHEHHH 3THUX
BEJIMYMH MOA00EH, a MX KOpPESLMOHHAs CBS3b 04eHb Bbicoka (I = 0,87-0,96). Ha puc. 3 (B)
BUHO, UTO B [IEPBOI NOJIOBUHE Meproa, A0 Hadana XXI| B., mpeoOiaaany oTpuLaTeIbHbIC
aHOMaJIUH YPOBHSI, 3aTEM B TeUeHHE 3—5 JIeT MpoLecc M3MEHEHHS YPOBHS CTa0MIM3UPOBAI-
csl, a B TIOCJIEAYIOMINE IOkl IPOUCXOANIIO €0 MOHOTOHHOE MOBBIIIEHUE. BakHO OTMETHUTB,
4TO B M3MEHEHMSX pacxona Boabl yepe3 Kopeiickuii (Llycumckuii) mponuB HaOmOgar0TCS
MoA0OHBIE TEHICHIINH, HO TIEPEXO0]] COOTBETCTBYOIINX BEJIMYMH OTPULIATEIBHBIX aHOMAaIHN
K TIOJIOKHUTENbHBIM HaOmrofancs pansine (1993 ), T.e. 00a nporecca cABUHYTHI 10 (hase Ha
HECKOJIBKO JIET. DTOT (aKT SBISIETCS KOCBEHHBIM IOKa3aTeeM Mpoliecca alanTaliy ypOBeH-
HOU MOBEPXHOCTH aKBaTOPUH K TIPOUCXOISIINM U3MEHEHHSIM BOJJHOTO U TETJIOBOTO Oajianca
OacceliHa mocJie nepuoyia OTHOCUTEIbHON cTabmmm3anuu 1950—1990-x rr.*

Obwue nokazamenu ypoeHs 3a2psa3HeHUs. 600

OnHUM 13 HEOOXOAUMBIX 3TATIOB IIPH OIICHKE YKOJIOTHUECKON CUTYaI[K TOW WIIH HHOU
AKBaTOPHUH SIBJISIETCS] BBIOOP PUOPHUTETHBIX 3B, mocTymaommx B MOPCKYIO Cpeny, T.e. TeX,
KOTOpBIE UMEIOT HanOonblre (HOHOBBIE KOHICHTPALUHU M MPEACTABISAIOT 3HAYUTEIBHYIO
yTpo3y NPUPOAHBIM SKOCHCTEMAM 10 TokcuuHOocTU. Cpenin MHOTro4HciIeHHbIX 3B, mocTyna-
IOIIUX B MOPCKYIO CpeNy, 3HAUUTEIBHYIO ONTAaCHOCTh U YIpO3y M0 CTENEHH BO3EHCTBHA Ha
Mopckue opranu3Mbl ipeactapisitor TM, XOIL HY u CITAB, unu neteprentst ([latun, 1982;
[IpobGnemsr..., 1985**), a Takke (eHOIBI U HETOKCHUHBIC 3B — opraHnyeckue U OMOTeHHbBIC
anemenTbl (OropoaHukosa, 2001). Dtu BemecTBa, 1 pexie Bcero HY, sBnstorcs Hanbosee
pacrpoCTpaHeHHBIMU B UCCIIETyEMOM pailoHe U BXOJAT B [I€peUeHb IPUOPUTETHBIX B CUCTEME
HaOII0ICHHI TOCYIapCTBEHHOTO MOHUTOPHHTA U ITPU IPOBEICHUN HAYYHBIX UCCIICTOBAHHMA.
J11s1 KOHTPOJISE TOKa3aTesel COCTOSHHUS BOJOEMOB UCTIONB3YIOTCS CIIOCOOBI HOPMUPOBAHHUS
KOHIEHTPALMH 3arpsi3HSIONMX BEIIecTB Mo ypoBHIO npesbimienus [1JIK, ycroitunBoctn/
MOBTOPSIEMOCTH U JJTUTENBHOCTH.

CornacHO HOPMAaTUBHOMY JIOKYMEHTY*** BpIOpaHHBIC JJIsl UCCIEIYyEMBbIX aKBaTOPHIA
MPUOPUTETHBIE 3arPs3HAIOLINE BEIIECTBAa UMEIOT clenyromiue 3Hadenus [1JIK (tabm. 5).

Haubonee nanpspkeHHas cutyanust 1o nosropsieMoctr npessimenus [1JIK nadmona-
nack aist HY u denonos B 6yxrax 3omnotoit Por, lnomua u npon. bocdop Bocrounsrii. [1o

* T'mppoxumus u rugposorus mopeit (2001).

** [Tpo6eMbl XUMHUYECKOTO 3arpsa3HeHus Box Muposoro okeana: B 8 T. T 1: JluHamuka u mpo-
T'HO3 3arpsi3HEHUs OKeaHnYeckux Bof / moj pea. AWM. Cumonosa. JI.: Tuapomereounsaar, 1985. 145 c.

**%* HopMaTHBbI KaueCTBa BOJIbI BOAHBIX 00BEKTOB PIOOX035ICTBEHHOTO 3HAYCHUSI, B TOM YHUCIIe
HOPMAaTUBBI PE/IEJIFHO JJONYCTUMBIX KOHIEHTPAIMH BPEIHBIX BEIIECTB B BOJIAX BOAHBIX OOBEKTOB
pridoxo3siicTBeHHOTO0 3HaUeHNs. [1prka3 denepanbsHOro areHTeTBa 110 prId0IoBCTBY OT 18 stHBapst 2010
I. No 20r. M.: Poccutiickas razera Ne 5125, 5 mapra 2010 1. http://www.rg.ru/2010/03/05/voda-dok . html.
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PacTBOPEHHOMY KHCIIOPOIYy — B AMypCKOM 3ajuBe, Oyxte 3osotoit Por u npos. bochop
Bocrounsrii. [ToBemmennsie konnenTpaun CITAB, TM u XOII B paccmarpuBaeMble TOIBI
HaOMIOIaIMCh 3HAYNTENBHO peke. B mpuOpexHbix Bogax Tarapckoro mponmsa y T. AJek-
canapoB-CaxalnHCKUI MaKCHUMaJIbHbIE BEIMYUHBI TIOBTOpsieMOCTH mpeBbimenns 11K
orMmeueHsl 1o HY, dpenonam u menu (tabam. 5).

Me:kroaoBasi ”3BMEHYHBOCTh KOHLEHTPAIUIl 3arpA3HAIONIUX BelecTB. O0mumu
0COOEHHOCTIMH BpeMeHHOﬁ JVUHaAMUKH KOHOECHTpauKW UHTPCAUCHTOB ABJIAIOTCA HAJIUYNEC
OJIHOHAINPABJICHHBIX TEHACHIMM B Ipefenax Bcex akBaTopuil 3ai1. Ilerpa Benukoro, cora-
COBaHHBIN XapaKTep BOTHOOOPA3HBIX M3MECHEHHH X 3HAYCHII BO BPEMEHH U CYIIIECTBEHHOE
pasIudre aKBaTOPHH 1O COCTaBY M COMEPIKAHUIO MOCTYHAIoNuX B HUX 3B. OTH ocobeH-
HOCTH 0OYCJIOBIIEHBI OTHOCHTEIHFHO BBICOKOW MHTEHCHBHOCTHIO MPOIIECCOB MEepeHoca u
nepeMernBaHrs MMOBEPXHOCTHBLIX BOJ 3aJIMBOB U 6YXT 3aJl. HeTpa BCJII/IKOI‘O, YTO IPUBOAUT
K pacupOCTpaHCHUIO MOCTYIAOMIUX 3arpA3HAIOIINX BEIIECTB OT JIOKAJIBHBIX UCTOYHUKOB,
XapaKTEPHBIX ISl KAXKI0H aKBaTOPUH, B COIIPE/IEIbHbIE palilOHBI.

B Tabn. 6 nmpencraBieHbl KOMHMYECTBEHHBIE OIIEHKH YPOBHS 3KCTPEMAalIbHOTO 3arpsi3-
HEHUS BOJI 32 IMEPUOJT HAOTIOMCHHN.

Hegmanvie yenesodopoout. B akBatopusix 3ain. [lerpa Bemmkoro (cMm. puc. 1) B mienom
HaOogaIach TEHACHITNS CHIDKESHUS CpeqHuX koHIeHTpannii HY 3a mepuonx ¢ 1980 1. mo
Hagaso 2000-X IT., CMCHHUBIIIASCS POCTOM B TIOCIEAYIOIMHNE Toasl (puc. 4, a). B mocnennee
JECATHIIETHE ITMKN MaKCUMaJIbHBIX 3Ha9eHui C_, MHOTOKpaTHO npesbimarorux I1JIK, npu-
xomsarcst Ha 2007-2009 u 2011-2012 rr. [Tocne 2012 T. BO BCEX 9THX paiioHax HaOIrOMaeTCS
HEKOTOPOE YAYUIICHUE YKOJIOTUIECKOM CUTyanuu Mo conepskanuto HY. B mpuOpexHbIX Bogax
Tarapckoro nponuBa y . AnekcannpoB-Caxanuackuit 70 2006 T. 0oTMEYaINCh YKCTPEMAITBHO
BBICOKHE BCJIMYUHBI KOHICHTPAIIUN HY, II0CJIE — OTMCUYCHA TCHACHIINA HAa CHHUXKXCHUC Ccp
no 3nauennit < 1 TTJIK.
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Puc. 4. MexrozioBast U3MEHUYMBOCTh HAKOTUICHHBIX aHOMAJIMI CPEIHETOAOBBIX KOHIIEHTPAIUi
3arpsi3Hsonmx Bemects: a — HY, 6 — denonsr, B — CIIAB, r — )j[ILTO6Lu (AAT+AI-+400);
1 — axBaropuu 3an. [Terpa Benukoro, 2 — uccnenyemslii paiion Tarapckoro nposinsa

Fig. 4. Year-to-year changes of accumulated mean annual anomalies of polluting substances:
a — TPHs, 6 — phenols, B — detergents, r — total HOPs (DDT+DDE+DDD); 1 — Peter the Great
Bay, 2 — controlled sites in the Tartar Strait

[lo craTcTHYeCKUM JaHHBIM TOCHAI30pa O MOCTYIUICHHH HE(TEIPOTYKTOB B BOIBI
HCCIElyeMbIX AKBaTOPHUM YCTAaHOBUTH IIPSIMYO 3aBUCUMOCTb AMHAMHUKU HY B Mopckoii Bozie
OT aHTPOIIOTEHHBIX BO3JEHCTBHI HE yAaeTCA, TaK KaK B HUX HE B IIOJIHOM Mepe yUUTHIBAETCS
PST NICTOYHUKOB 3arpsi3HEHNS (€CTECTBEHHBIE CTOKHU C 3arPA3HEHHBIX YHaCTKOB TEPPUTOPHUH,
CcOpOCHI C CyIOB, aBapUHHBIC CUTYallUH U Jp.). Tak, Mo JaHHBIM CTATHCTHYECKUX TaOJIHUII
«2-TII (Bogxo03)», BKIIOYAEMBIX B €KETOAHUKH*, B IIEIOM OTMEYAETCsl CHIKEHHE 0OBEMOB
exerognoro nocrymienust HY B Boxsr 3a1. Ilerpa Benukoro ¢ 200400 T B 1980-1990-¢

* KauecTBO MOPCKHX BOJ... — http://oceanography.ru/.
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Tabmuma 6
MaxkcuMaJjibHbIE KOHIEHTPAWU 3arpA3HAIONINX BEIIECTB B BOJAaX UCCIECAYEMbIX aKBaTOpI/IfI
3a Mepuo;]] HaOIHOICHUN

Table 6
Maximal observed concentrations of polluting substances
Awmypckuii  Yecypuid- 3ai. ByXTav Hpox. Byxra TaVT ap-
Wurpeauest o 3omoroii  Bocdop CKuit mpo-
3aJIUB ckuii 3anmuB  Haxopgka . Juommzg
Por Bocrounslit JIUB
Y 0.20 0.24 0.19 0.42 0.39 0.48 0.58
» MIAT 4,64 2,19 0,64 13,76 5,98 2,35 9,80
oo s/ 0.006 0.006 0.008 0.006 0,004 0,004 0,010
’ 0,038 0,031 0,050 0,058 0,008 0,006 0,152
130 110 120 160 115 132 100
CHAB (AIIAB), mxr/n o) 440 300 670 102 169 460
cu y 5.4 3.9 6.5 3.5 4.9 4.2 16.0
» MK/ 47 27 120 133 22 12 37
Fe. vt/ 236 492 362 185 198 140 _
’ 1920 888 2463 1520 811 498
7. MKt/ 80 88 100 77 45 30 38
» MKD/L 725 378 1250 1722 265 107 241
. 0.17 0.10 0.17 0.16 0.12 0,12 _
& 0,58 0,33 1,42 0,57 0,49 0,49
19.6 20.1 23.0 233 24 2.4 ~
JULT, ur/ 6117 533 565 13235 24 12
83 49 18,0 122 9.1 142
JULD, nr/n 2992 363 243 6786 43 43 -
6.9 6.5 14,2 8.0 5.7 4.4
JUUL, ur/n 7720,0 278,6 239,0 48750 22,0 9,0 -
2.7 33 2.1 53 2.0 7.0
o-IXIIE, Hr/n 12,2 132 5.7 27,6 13,9 14,0 -
10,6 74 5.5 7.8 0.5 0.9 _
y-IXL, mr/x 87 446 40 406 3 5
Pacts. O, Mr/it 8.1 8.1 7.8 N 8.2 8.4 8.7
18- Ly 13 2,9 4,0 0,1 1,7 56 55

Ilpumeuanue. JI7s1 KaXKI0T0 MHIPEANEHTA B BEpXHEH CTPOKE yKa3aHO HauOOJbIIee CpeTHEero-
nosoe 3uaueHne (C ), B HKHEH — abCOMIOTHBIN MAaKCUMYM (JUIsl KHCIOPO/a — HaHMEHBIIICE) 3a
HEepUoS HaGITIOfeHHUL.

rT. 10 30—60 T B mocnenyroriue ronsl (¢ aByms makcumymamu B 2000-¢ rT.). Tonpko ogHO
MUKOBOE 3HaYeHue 3Toro nokazaresns (1050 T B 2007 1) cortacyeTcst ¢ X00M MEKIOT0BBIX
W3MEHEHUH C KonndectBeHHbIE OLIEHKU BEJIWYMH MaKCHMaJbHBIX KOHIeHTpanuid HY B
BOJIAX Mccneayeme AKBaTOPHUI MPUBE/ICHBI B Ta0. 6.

@enonvi. Ha mpoTskeHUN 60JbIIeH YacTH MepHo/ia HaOIoAeHN I Ccp (heHoIoB B Npu-
OpexxubIx Bogax npesbimana [1J1K (cMm. Tadi. 5). Ha puc. 4 (6) BbLIessitoTCS 1Ba BpeMEHHBIX
WHTEpBajia HauboJbIIEro PeHOTBHOTO 3arpsi3HEeHHs BO/: TiepBast mosioBruHa 1980-x u 1990-e
rT. C nagana 2000-X IT., OHHOBPEMEHHO C YMEHBIIIEHHEM 00beMa COPOCOB HEOUUIIICHHBIX
CTOYHBIX BOJI, TOBCEMECTHO HAOMIOAAI0Ch yMeHbIIeHue C_ q)eHOHOB 1 YITy4IlIeHHE KOJIOTU-
YECKOW CUTYALIMH 110 3TOMY MoKa3arento. [1o jaHHbIM O(l)I/IHI/IaJII)HOI/I craructuku*® B 1980-¢
IT. TOJIOBOM 00beM mocTyruieHus: (peHosI0B B BojibI 3ai. [lerpa Benukoro mocturan 20 T u
oosee, a k 2013 1. ymenbImics 110 2 T. KonnuecTBeHHbBIE OLEHKH BEJIMYMH MAKCUMAJIbHBIX
KOHIEHTpaluii (peHOoI0B B BOIaX UCCIIEyEMbIX aKBaTOPHI MPUBEIEHBI B Ta0. 6.

Cunmemuueckue no8epxHoCMHO-AKMUBHbLE BeleCmad. C CITAB B npuOpekHBIX
BOJIaX 3a NEpUOJI HAOIIONEHUI B OCHOBHOM ITPEBBIIIATN yCTaHOBJIeHHLIe HOPMBI (CM. TaoII.

* KauecTBO MOPCKHX BOJ... — http://oceanography.ru/.
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5) v ObITM MUHUMAJIBHBIMU B TIPUOPEKHOHN 30HE T. AnekcaHapoBcK-CaxanuHcKuil. Beine-
JISIETCSI HECKOJIBKO BPEMEHHBIX HHTEPBAJIOB, XapaKTEPU3YIOMINX TUHAMUKY ITOJIOKHUTEIHHBIX
Y OTPHUIIATENBbHBIX aHOMAJIHH KOHIEHTpanuid 3toro 3B (puc. 4, B). OTaensHbIe MUKOBHIE
3HAYEHHS XOPOIIO COMNTacyroTcs ¢ MakcumyMamu coaeprkanust CITAB B cTtounsix Bomax (0T
100 mo 250 1/rox mpu obmiem oue 25-80 1/rom). KomndecTBEHHBIC OIICHKH TUX MAaKCUMY-
MOB TpHUBe/IeHBI B Ta0. 6. [To maHHBIM HAOMIONEHUI HA OTJEIBHBIX CTAHITUSAX B HEKOTOPBIX
ciaydasx otMedasnock 4—6-kparaoe npeseimenne [1JIK mo kornenTpammu CITAB. OnanM n3
BO3MOYKHBIX HEYUTECHHBIX NCTOUYHUKOB TAaKHX «3aJMOBEIX» mocTymuieHuit CITAB u apyrux
3arps3HSIONINX BEIIECTB B BOABI 3ai. [lerpa Benukoro sBistoTCs MaBOIKH, JOCTUTAIONINE
YPOBHS OITACHOTO MPUPOTHOTO sBIeHU. Takue cirydan (MX JTOKaIu3alys, MacITadbl U HH-
TEHCUBHOCTH) PETHCTPHUPYIOTCSA B COOTBETCTBYIOMIMX 0a3ax JaHHBIX Pocruapomera M MOTYT
OTCIICKUBATHLCSI CITYTHUKOBBIMH HabmronenusmMu (PoctoB u ap., 2015).

Tsoicenvie memannst. OMHOPOIHBIE PsALI HAOMOAeHUH 32 TM B 3a71. [lerpa Benmkoro
MMEIOTCSI HE JUTSI BCEX 3JIEMEHTOB (CcM. Tabi. 5), a mo TatapckoMy MpOJIMBY — TOJIBKO 3a
nocnenaue 13 ner. Haubonpmiee xonmnyectBo ciay4aeB npesbimenus 11/IK B akBatopumsx
3aJIMBa HAOMIOMAIOCh TI0 JKene3y (2-# Kiacc omacHOCTH) M MUHKY (3-# kiracc) (Tadm. 5).
ITo prytH (1-# KIacc) OHU OTMEUCHBI B 3aMBax AMypckuii, Haxonka u B 6yxTe 30710TOI
Por. Ilpessrimenne [TJIK o mean B Tarapckom mponuse coctasnsio 67 %. [lo apyrum
3JIEeMEHTaM O0IIasi IPOJIOJKATEIHFHOCTh HETATUBHOTO BO3ICHCTBUS MOBBIMIEHHBIX KOH-
neHTpanuii TM Ha MOPCKYIO Cpeay HECKOJIbKO MeHbIe. OTHaKO C 1 0COOCHHO Pa30BHIE
9KCTPEMaJIbHBIC 3HAYCHU S KOHIIEHTPALUK Ha OTJEIbHBIX CTAHIIHSIX JIOBOJIBHO BEIIUKH (CM.
Tabn. 6). Mexronosbie nsmenenus C_ TM B uccienyembix paiionax 3ain. ITerpa Benuko-
ro B OOIIEM COIIACYIOTCS MEXIy COOOH. B 1enmoM juis paccMarpuBaeMoro rnepuoja o
OONBIIMHCTBY SJIEMEHTOB HAOIONAIaCh 001Ias TEHAEHIUs CHIKeHHA C , BO BCEX 3aJIMBaxX
n Oyxtax. Onnako B 2014 1. ypoBeHb 3arpsi3HEHHOCTH TPUOPEKHBIX BOII TSKEJIBIMU Me-
TaJUTaMHA BHOBb YBEJIMYHUIICS.

Xnopopeanuuecxkue necmuyuost. XOIl (AT u ero merabomurer A1 u A123; a-,
y-uzomeps! [ XII") SBISIOTCS OMHUMHA U3 HanOOoJIee OMACHBIX JIJIST OKPYKAIOIIEH CpeIbl 3a-
rpsasHsomux BemecTs. Komuuectso cnydaes npesbimenns [1JIK C » XJIOPOPraHUYeCKHX
nectunuoB B 3al. [lerpa Bemmkoro (mo TarapckoMmy mpoiuBy IIaHHBIX HET) B TCUCHUE
BCEro Mepuoja HaOIIOEHNH OBIJIO B IEJIOM HEBENHKO (cM. Tadm. 5). B cepennne 1980-x
IT. oTMeuanock ABykparHoe npesbiienue 1K no JIT Ha Bcex akBaTopusX, Ijie NpOBO-
IATUCH HAOMIOMEHuUs (Ta0. 5) U MOBBIMICHHBIE cpeanne kormnerTpanuu /12 u J1J1/] B 3ai.
Haxonka u 6yxte 3omotoii Por (cM. Tabm. 6). CpenueronoBoe comepxanue XOII rpymmsl
o-I'XHI u y-I'XII 3a nepron HabmroaeHM BO BCeX paifonax 6puto Hike 11K, kpome of-
HoOTO cirydas, korma B 2008 . B AMypckoM 3auBe Habmomancs muk conepskanns y-1 XTI,
(opMaIIbHO COBIIABIINH C HA49aJOM MOATOTOBKM K CTPOMTENBHBIM paboTaMm Ha 0O0BeKTax
cammuta ATDC-2012 Ha 0. Pycckom (3auucTtka TeppuTopuu). Ilpu 3TOM dKCTpeManbHO
BbIcOKHe KoHIeHTpamnu XOI1 Ha OTHEeTBHBIX CTAHIUSX BOJHM3HU JOKAJIBHBIX HCTOYHUKOB
3arpsi3HEHUS IpeBOCXoamIn yctanoBineHnbie [1JIK B coTHr pa3 (aOCOMIOTHRIM MaKCUMyM
mo JI/IT 6sut oTmMeuen B 6yxre 3ommotoit Por B 1988 1.).

Bemmuunst otHomenus kornenrpanuii 1T/ n A T/IJ1]] kocBeHHBEIM 00pa3oM
CBUJICTETILCTBYIOT O BPEMEHH HAXOXKACHUS 3arps3HSIONINX BEIIECTB B MPUPOTHON Cpefe
(ITpoGnemsr..., 1985%*; JlykpsinoBa u ap., 2012). Maccosesie 3arpsizaenus JI/IT mopckux ax-
Batopuii, Habmomaemeie B 1980-¢ rT., mpekpatuiuch K Hadary 1990-x rr. (B 6yxTe 30510TOM
Por — k 2004 1.), HO BHOBB OOHAPYKIIIHUCH B 3aTHBaX AMypckoM, YccypuiickoMm n Haxomka
B 1995-2002 rT., a Takke BO BCEX pailoHax B OTACNbHBIE mepuoasl ocite 2008 r. B cBoro
ouepenp, ¢ yaeToM crabuimbHocTH m3oMepoB o-I X1 u y-I'XII, ecru oTHOIIIEHHE X KOH-
[EHTPAIUi COCTABIISET MEHEE ENHUIIBI, TO ATO CBUIECTEIHCTBYET O HEJJABHEM MOCTYILIE-
HUY TEKCaXJIOPIHUKIIOTEKCaHa B OKpYXartolryro cpeny (JlykesHoBa u ap., 2012). B 3anmBax
AwmypckomM, Yccyputickom, Haxomka u OyxTte 3omoToit Por Takume «cBexue» MOCTYIIICHUS
YCTOMYNBO OTMeYaHCh B Tieproa ¢ 1994 mo 20022004 rT., snM301M9ecKre BCIICCKH Ha-
OITIOayCh U B IPYTHE TIEPHOIBI.

* TIpoOsieMbl XUMUYECKOTO 3arpsisHeHusL... (1985).
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Pe3ynbraToM BO3ACHCTBUS DKCTPEMAIIBHO BBICOKUX KoHIeHTpannii XOIT Ha Mmopckue
THIPOOMOHTHI, K TOMY K€ COTPOBOXKIABIIETOCS HapyIIeHHeM KuciopoaHoro pexuma (Tu-
IICHKO U Jp., 2011), MOT OBITh ClTydyaii MacCOBOM rHOeIH PHIOBI B AMYPCKOM 3aJIMBE U IIPOJL.
Bocdhop Bocrounstii B centsiope 2008 1., 1o KOTOpoMy poBOAMIIACH TpoBepKa [ [ppumopckum
YI'MC, TUHPO-uenTpoM 1 HaA30pHBIMU OpTaHaMHU.

TenaeHuMn U3MeHeHNs KayecTBa BoA. OTHUM 13 KPUTEPHEB Ka4€CTBA MOPCKUX BOJT
SBIISIETCSI MHIEKC 3arpsisHeHHOCTH Boz (M3B), paccuuTsiBaeMblii ITyTeM CyMMHUPOBaHUS HOP-
MHUPOBaHHBIX Ha COOTBETCTBYOILY0 BennuuHy [1/IK ycpeaHeHHbIX 3HaueHN I KOHLEHTpalni
Tpex HanboJee 3HAUNTENbHBIX JITsl pacCMaTPHUBAEMON aKBAaTOPWH 3arpsI3HUTENEH U pacTBO-
PEHHOTO B BOZIE KHCIIOPO/a, HOPMUPOBAHHOE 3HAUE€HHE KOTOPOTO OTPEACIAETCS IeJICHUEM
YCTaHOBJIEHHOTO HOPMaTHBa Ha pealilbHOE eTo cosiepskanue. crmonp3oBanue 3Toro mHaeKca
MO3BOJISIET OTHECTH BOJIBI TOTO MITH HHOTO paiioHa K OIpeIeIeHHOMY KJIACCy YHCTOTHI*.

AHanu3upys TeHISHIINH MEXTOJI0BBIX U3MEHEHHNH KaueCTBa BOJ MCCIIEAYEMBIX paiio-
HOB 110 TIoKa3aremo M3B ¢ yyeToMm panee omyOIMKOBaHHBIX JAHHBIX™*, ClleyeT OTMETHUTh
IIMPOKUI TUAa30H ero W3MEHYHBOCTH: OT MHUHHUMAJIBHBIX 3HAY€HUH, COOTBETCTBYIOIINX
knaccy |l («amrcTeie»), 10 MakCUMambHBIX, OTBeHaromux kinaccy VII («ouens rpssubie»). B
oTneapHBIe Toab! B 3a71. [lerpa Benmkoro nsmenenns V3B Bo BpeMeHHM HOCSAT CHHXPOHHBIN
XapakxTep, oTpaxkasi 00LI1e TeHICHLUH YXYILIEHHUsI COCTOSHUS CPe/ibl B IIEPHOIbI MOLIHbBIX
AQHTPOIIOTEHHBIX BO3ICHCTBUI U YIIyUllIeHHs €€ KauecTBa Ipu OCIa0IeHNH TAKUX BO3ICH-
CTBHH B MPOIIECCE CaMOOTHIICHHUS (pHC. 5).
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Puc. 5. JIlunamuka WHAEKCA 3aTPSI3HEHHOCTH M KITACCHI KA9eCTBA BOJI MPHOPEIKHBIX aKBATOPHIL:
1 — 6yxra lnomun, 2 — npoi. bochop Bocrounsiit, 3 — Amypckuii 3anus, 4 — Oyxra 30510TOMH
Por, 5 — VYccypuiicknii 3anuB, 6 — 3an. Haxonka, 7 — Tarapckuii nposus

Fig. 5. Dynamics of water contamination rate index and water quality class, by coastal areas:
1— Diomid Bight, 2— Bosfor Vostochny Strait, 3 — Amur Bay, 4 — Golden Horn Bay, 5— Ussuri
Bay, 6 — Nakhodka Bay, 7 — Tartar Strait

3aKkjoueHue

Ha domne o01miero «moTerieHus KIMMaTHIeCKUX YCIOBHH B MOPSIX JATBHEBOCTOTHOTO
OacceitHa, IponcXomAIIero ¢ koHma 1970-X IT. ¥ CBI3aHHOTO C TI100aThHBIMHA H3MEHEHUSIMU,
B MEKTOZI0BOM XO/I€ THIPOJIOTHICCKUX XapaKTEPUCTHUK TPUOPEKHOM 30HBI SITOHCKOTO MOPST
MIPOCIICKUBAIOTCS MIUKIIMYECKHUE KOIeOaHUs ¢ TIPeo0IagaroNuMu TIeproIaMu 2—5 JIeT, a Ha
oompmmHCTBe [ MC — 3HaUMMBIE TPEHIOBEIE COCTaBIIsIONTHE. OHU ITO-pa3HOMY TTPOSIBIISTIOTCS
B IIpeiesiaXx paccMaTpUBAeMOTO PeTHOHA B YCHIHBaIoTCs ¢ Hadana XXI B.

3HaYNMBIC TOJIOKUTEIbHBIC TPEHIBl U3MEHEHUSI aHOMAJUKU TeMIIepaTyphl BOIBI
BenmmunHOU OT 0,6 m0 1,4 °C BBIABIICHBI Ha BCEX CTAHIIUAX fora [IpmMopckoro kpas, a ce-
BepHee — ToNbKO B CoBeTckoii ['aBanu 1 XoIMCKe, TIIe OHU COCTABIISIIA COOTBETCTBEHHO

* KauecTBO MOPCKHX BOJ... — http://oceanography.ru/.
** (0030p COCTOSHUS U 3arps3HEHUS OKpysKaromne cpensl B Poccuiickoit @enepartim 3a 2012
. M.: Pocrunpomer, 2013. 178 c.
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1,1 u 0,8 °C. B cpennem mo Bcem ' MC yBenmaenne temreparypsl coctaBuiio 0,7 °C. IIpu
ATOM Ha OOJIBITMHCTBE CTAHIIUH MTOJTOKUTEIBHBIN JTHHEHHBIA TPEH ] 3HAYUM TOJIBKO JIETOM
1 OCEHBIO 1 TOJIbKO B CoBeTckoit ['aBaHM — BO Bce ce30HBI Tona. OOO0OIIECHHO 0 TAHHBIM
Bcex I'MC nanbonee xomonaeiMu Obutd 1980 u 1987 rr, a 1990 . — Haubosee TEIIbIM.
B OosnbinHCTBE ClIy4aceB XOI 3THUX U3MEHEHHUH IMPOUCXOAUT CUHXPOHHO C TCHACHIUAMU
KoJIeOaHUI CPEeMHETOMOBhIX 3HAYCHWNA TEMIICPaTyphl BO3IyXa, OMHAKO B CEBEPHOU UACTH
nobepexns [Ipumopss, a Takke B paifone Haxoaku koppesnsiinonHas cBs3b 0cliabeBaeT.
3HAUYNMBIN OTPHUIIATEITBHEIN TPSH/T B MEKTOIOBOM X0 aHOMAJTHI COJICHOCTH BEITHIH-
HO¥t oT —0,4 10 —2,6 %0 (B cpemreM —1,3 %o) BBIABICH HA BCEX CTAHIUAX 32 HCKITFOUCHUEM
I'MC Anexcannposck-Caxannackuii. OH HabmtonaeTcs Ha poHe 001Iero, HO He3HAYUTENb-
HOTO YBEJIMYECHHUS CPEAHETOI0BOM CyMMBI OCA/IKOB 10 PETHOHY. DTH 0COOEHHOCTH CTAOUIIHHO
HaOJIOMAIOTCS BECHOH U JICTOM, a B IPYTHE CE30HBI MTPOSIBIISIOTCS HEKOTOPBIC PETHOHATHHBIC
pa3indusd B TCHACHIIUAX H3MEHEHHNH COJICHOCTH, YTO OTpAXKACT MHAWBUAYAJIbHBIC YCPThHI B
XapakTepe MPOTEKAHUS dTOTO MPOIIECcCca B Pa3IMUHBIX yUIaCcTKaX MPUOPEKHON 30HBI.

Ha Bcex paccmorpennbix 'MC HaOmMrOmaICcs yCTONIMBBIA MOTOKUTCIBHBIN JTHHCH-
HBII TPEH MEXKIOI0BbIX U3BMEHEHUI YPOBHS MOPSI, 3HAUMMBIIl BO BCE CE30HBI I'0J1a, OHAKO
BECHOH IprpaiieHus ypoBHs ObUIH BhIIE. B cpemHeM yBemn4eHne YpOBHS 3a TOCTIEIHUE
35 neT cocTaBMIIO OKOJIO 7 ¢M, 4TO cocTaBiseT 35—50 % auara3oHa Ce30HHBIX KOJIeOaHUM.
DTOT MpOoIecc XOPOIIIO COMTACOBaH C TEHCHIMEH MOCTETIEHHOTO YBEINYCHHU 00bemMa 1o-
CTYyIUIEHUs OoJiee TeIUTBIX Box B SImoHckoe Mope uepe3 Kopeiickuit (LlycnMcekmuit) mposus.

BrrsBieHHBIE 0COOEHHOCTH IMHAMUKHY M TEHICHIIHIA N3MEHEHHS COBOKYTTHOCTH T'HJIPO-
JIOTHYECKUX XapaKTePUCTHK SBISIOTCS CIEICTBUEM HEOIHO3HAYHOCTH U HECHHXPOHHOCTH
MIPOSIBIICHUST MTPOUCXOASIINX W3MEHEHUH KIMMATHYECKUX YCIOBHU M IUPKYIAIHOHHBIX
(hakTOpoB B ceBepHOH YacTh SIMOHCKOTO MOpSI B pe3yibTaTe aJanTalii K TI00aTbHBIM
Mporeccam.

[IpubpesxHbIe BOABI NCCIEAYEMBIX PAiOHOB Ha TPOTSHKEHHUHN TTOCIETHIX JIECATUICTHI
OCTaBAJIMCh OTHUMHU M3 HaubOosee 3arpsA3HEHHBIX CPEI BCEX KOHTPOIUPYEMBIX YJaCTKOB
Mopeit Poccuiickoit @eaepanuu. [IpuopuTeTHRIMU 3aTrpA3HSAIONIMME BEIIECTBAMMU SIBIISIIMCH
HY u ¢denonsl. OqHako ypoBeHb COAEPIKaHUS APYTHX 3arpSA3HSIONINX BEIIECTB TOXKE JO-
CTaTOYHO BBICOKHUI.

Hawnbomee nanpsoxeHHas CUTyanus 1o mopropsieMoctr npesbimenus [1/IK ¢henonos u
HY nabmronanachk B KOHTpOJIHUPYEMOM ydacTke Tarapckoro mpomnusa, oyxrax 3omotoi Por,
Jwuomun u ipoit. bocdhop Boctounsrii. [1o pacTBoOpeHHOMY KHCIOPOILY — B AMYPCKOM 3aJTHBE,
oyxte 3omotoit Por u mpon. bocdop Bocrounsrii. [Toeimennsie kormnerTpanuu CITAB, TM
n XOII B paccmarpuBaeMble TOABI HAOTIONATNCEH 3HAYUTEIHHO peske. Bombl OyxThl 30510TOM
Por ocraBanmces Hamboiee 3arps3HEHHBIMH BO BCE TOABI HaOmMIomeHwWid. B HaOmromeHnsIx
TIOCIIEIHUX JIET TIPOSIBIISIOTCSI OTMEUABIIIHECsS paHee HEeTaTUBHBIC TEHACHIIUN YXyAIICHUS
kadgecTBa Box OyxThl lnomun u ipoit. bocdop Bocrounsrit. OmHako B pe3yabTaTe MPUHATHIX
MIPUPOJIOOXPAHHBIX MEP Ka4ECTBO BOJ] BceX akBaropuii mocie 2012 1. ymydimuiocs J1o Kiiacca
«3arpsizHeHHBIe» B OyxTax 3omoToit Por u JlnoMua n «ymMepeHHO 3arps3HEHHBIE» B IPYTUX
paiioHax. B koHTposmpyeMoM y4acTke Tarapckoro npoiamBa KauecTBO BOJ| YIYUIIMIOCH K
2007 1. 10 KJ1acca «yMEPEHHO 3arpsi3HEHHBIE» U «UUCTHIE.

[TomydeHnHbie pe3ynbTaTbl MOTYT CITY’KUTh OPUEHTHUPOM TPH M3YyUYEHUH TMPUIUHHO-
CJIEJICTBEHHBIX MEXaHN3MOB JMHAMHUKH MEXTOJOBBIX U3MEHEHHUI OMOTHI M OMOJIOTHYECKUX
TTOCJICICTBHN 3arpsI3HEHUSI BOJ MPHOPEIKHOM 30HEI.
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