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JIEMEHKOBA IIOJINHA AJIEKCEEBHA

Kapnos Yuusepcurer B Ilpare, MIHCTUTYT 5KOJIOrHYECKUX HCCIENOBAaHUI
pauline.lemenkova@gmail.com

COCTABJIEHUE KAPT KOPPEJIAIAN U SKOJIOTUYECKOT' O
MMPOTHO3UPOBAHMS HA OCHOBE MHOI'OCJIOMHOI'O
AHAJIM3A U PAH)KUPOBAHUS AKBATOPUIA

B pabome nodcomosnenvt pexomenoayuu 01a cOCMasieHuu OYyeHOUHoU Kap-
Mbl IKOTOSUYECKO20 PAHIICUPOSanus. akeamopuu Bapenyesa mops no yposHio
AHMPONO2EHHOU HA2PY3KU U NPOSHOZUPOBAHUS GO3MOICHBIX USMEHEHUll HaA OC-
noge I'HC. Pazpabomanvt memoouyeckue yKa3anus K NPOGEOEHUI0 patioHupo-
sanus bapenyesa mops ¢ yuemom pucka 603HUKHOGEHUs KPUSUCHBIX IKOI02UYe-
CKUX cumyayuil, CA3aHHLIX C AHMPONO2EHHOU OeamenbHocmyvio. Hcxoonvie
Mamepuansl 6KIIOYAIOM QuauKo-eeocpaguueckue 0cobeHHOCmU aKeamopuu,
OaHHble 0 PaAcnpOCMpanenuu U XUMUYECKol aKmUueHOCmu 3azpasHumenetl, No-
CMynaiowux 6 npeoenvl aKkeamopuu, a maxdice 0 Macumadax ux o30eucmasus,
Komopule unmezpupyiomcs 6 cpede GIS.

UcnonezoBanue TUC s ueneld MOHMUTOPHHIA MOPCKHX HKOCHUCTEM, B T.4.
OTJENIbHO 3KOocHcTeM bapeHneBa Mops MO3BONSET BBIIOIHUTH NPOTHO3HBIE pe-
TMOHAJIbHBIE OLICHKU BO3MOKHBIX U3MEHEHUH COCTOSIHUS dKocucTeM. s co-
CTaBJICHHS YKOJIOTHYECKOTO IIPOTHO3a PAa3BUTHUS SKOJIOTMIECKON CUTYalluH B aK-
BaTopuu bapeHueBa Mops NIpenBapUTENIFHO OCYLIECTBIISAETCS MHOTOCIOWHBIN
aHaNu3 KapT ¢ NpUMeHeHneM (QyHKIMi oBepies U BCTPOCHHbIX B makeT ArcGIS
MaremMaTHyeckux QyHkuuil. [Ipu co3maHum KapT KOppeNsSHuid MeXIy HECKOIb-
KUMH TPUPOAHBIMU SIBICHUSAMH, & TaKKe MEXIY HapYIIEHUSMU NPHPOIHBIX
9KOCUCTEM M YPOBHEM AHTPOIOTE€HHOH HAarpy3ku NMPOU3BOJIUTCS aHAIN3 MCXO-
HBIX KapT Ha OCHOBE HCIOJb30BaHMA Jornueckux ¢yHkuuit ArcGIS, mpexne
BCETO C MOMOIIBIO OIEPALNH MOCIEA0BATEILHOTO HANOXKEHUS U MIepeceueHuEM
HCXOJHBIX BEKTOPHBIX CIJIOEB, a TaKKe OBEpIieHHbIX omepauuil. [lokoopauHat-
Has IpuBs3Ka akTorpaMIecKux JaHHBIX M 00IIasi B3aMMHas COIJIaCOBaHHOCTD
KapTorpauveckoro marepuaia U3 0aHka KapTorpapuyeckux JaHHBIX I03BO-
JISIeT MCIIONB30BaTh UX Ul COBMECTHON 00pabOTKM METOJaMU MPOCTPAaHCTBEH-
HOTO aHAIN3a U MOCTPOCHUA KapT KOppesiuid. B mpoekT moaxioyaroTcs Bek-
TOpHBIE CJION C TeMaTHYeCKOH HH(opManueil 1 OleHOYHbIE KapThl PAaH)XUPOBa-
HUS, ¢ MHPOpMaIKeld o KOHTypax (pusnuko-reorpaduyeckux v Ipyrux TeMaTH-
YECKHX pailoHOB Ha MOPCKYIO aKBaTOPHIO.

C Touku 3peHust reouH(GpOpMaTHKU, PaiOHUPOBAHUE SIBIAETCS PE3YJILTATOM
JIOTMYECKUX OIepaluii Ha B3aMMHOE UX IEPEKPhIBAHUE U M1E€PECEKaeMOCTb, I1e
MOJIMTOHAMHU SIBJISIIOTCS Teorpaduieckue U HKOJOTMYECKHE PaiioHbl U apeasl,
BbIJICJIEHHBIE B PE3yJIbTaTe JIBYX NpPEIBApUTEIbHBIX CTAAUN PaHKUPOBAHUS aK-
BaTOPHIA: TeorpaduIecKoro u 3KOJIOrHIeckoro. B kauecTBe HH(MOPMAIINH O Teo-
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rpauuecKoM pailOHUPOBAHUM HCIONB3YIOTCS KapThl TEMAaTHYECKOTO paiOHH-
poBanust bapenieBa Mopst U3 kaprorpaduueckoid 6a3pl JaHHBIX. METOM0JIOTH-
YecKHe MPUHIHIBI pailoHMpOBaHUs ObUTH paccMOTpeHsl B padorax [1], [3]. Un-
(dbopmManus 0 NPOCTPAHCTBEHHOM PACIIOIOKEHNH apeaioB XPaHUTCS B BHIE T10-
JIMrOHANbHBIX BEKTOpHBIX cioeB ArcGIS. B kauectBe unpopmanuu o pailonu-
POBaHUM HCIOJIB3YIOTCSl OLIEHOUHBIE KapThl KOMIUIEKCHOTO 3KOJOIMYECKOIro
MOHUTOPHHTA - KAPThl PUCKA BO3SHUKHOBEHUS HETaTHBHBIX MPUPOIHBIX MpOLEC-
COB B Pe3yJIbTaTe TEXHOTCHHON JESTENbHOCTH, a TAKKe aHATUTUUECKUE KapThl
OTJENBHBIX 3KOJIOTHYECKUX XapaKTEPUCTHUK, OTPaXKAOLINE XapaKTep MPOCTpaH-
CTBEHHOT'O PacIpe/eIeH sl 3arpsA3HuTeNed o aKkBaTOpUsAM MOPCKOro OacceiiHa
[2]. Ha aTane paiioHHpOBaHUS Pe3ybTATHl JIOTHYECKOTO MEPECEICHNS apeajioB
MIOJJBEPrarOTCsl KOPPEKTUPOBKE, UCTIONB3Ys reorpaguieckie 3HaHUsI O MPHUHIIN-
Iax pacHpOCTPAHEHUS 3arpsA3HSIONIMX BEIIECTB B KOHKPETHBIX (DU3HKO-
reorpaMuecKuX YCIOBHUIX U O 3aKOHOMEPHOCTSIX TOBEICHUS MPUPOIHBIX KO-
CHCTEM IIOJI BO3AEHCTBHEM HArpy3ok. IIpoBepka BBINOIHEHHBIX HPOLELYp Ha
reorpaMyecKyo TOCTOBEPHOCTh HEOOXO0JUMa, T.K. MAIIMHHAs aBTOMaTH3alus,
UCIIONIb3yeMas MIPU aHaNIU3e reorpagUyecKuX CUCTEM, HE sBISETCA aOCONOTHO
JOCTOBEPHOH B CHIIy ee PaboThl Ha JIOTMKO-MaTeMaTHYeCKUX NPHHIMIAX, HE
MO3BOJISIOIIMX Ha JaHHOM dtane paszsutus [UC dopmanmusuposaTs reorpadu-
YECKHUEC 3HAHU, CTPOUTH MPOTHO3 NOBEACHNA OTACIbHBIX KOMIIOHCHT 9KOCHUCTEM
U CLIEHapHu UX JajbHeiero pa3suts. Ha ocHOBe aHanu3a nepecedeHus U Ha-
JIOXKEHUSL CJIOEB IEPEUUCICHHBIX OOBEKTOB BBIIEISIOT OTIEIbHBbIE PailloHBI C
Hanbosiee CIIOXKHOM HSKOJOTHYECKOH cuTyamuell. B pesynbrate BbINOTHEHHS
OBEpJICHHBIX Ollepaliii MOIy4aloT KapThl KOPPENALUi, KOTOphIe MOKa3bIBAIOT
BCE BO3MOXHbIE KOMOMHAIMY NPOCTPAHCTBEHHON IPYNIMPOBKH I'€0IKOTIOTHYE-
CKHX (haKTOPOB, BIHMSAIOMINX Ha Pa3BUTHE SKOJIOTUUECKOM CUTYalluH B ITpeaenax
akBaropuu. Jlanee, pacCUUTHIBAIOT Beca PAlOHOB IO THILYy JKOJIOTHUECKOH 00-
CTaHOBKH.

IIporuosupoBanue pa3BUTHSA 3KOJIOTHUECKOW OOCTaHOBKH IPOBOJUTCS C HC-
IMOJIb30BAHUEM KapT PaHXHUPOBAHUS AKBATOPHUHU IO CTCIICHU AHTPOIIOTCHHOI'O
BO3IICUCTBHS U KapT-KOppeJsALuil Ha pailoHbl akBaTopuid. Ilocnennue nomyyaror
Ha OCHOBE COBMECTHOTO aHaNM3a PasMuHbIX (PaKTOpoB (IPUPOAHBIC YCIOBUS
peruoHa, AMHAMHMKA ¥ TCHACHLUHU WX PAa3BUTHUS 110 JAHHBIM 3a Pa3iIM4YHbIC Bpe-
MEHHBIE CPE3bl, @ TAKKE YPOBEHb aHTPOIOreHHOU Harpy3ku). Tak, s cocras-
JICHUS TPOTHO3HOW KapThl BEPOSTHOIO M3MEHEHUS COCTOSIHMA 3KocucTeM ba-
pEHIIEBa MOPSL OCYLIECTBILSIETCSI IPOCTPAHCTBEHHBII aHaIN3 Habopa MOKOMIIO-
HeHTHBIX ['MIC marepuanos. 3a OCHOBY NMPHUHUMAIOT KapThl pailOHUPOBAaHUSA 1O
CTETIEHH aHTPOIOI'€HHOTO BO3JCHCTBUS HA OTIEJIbHBIE aKBATOPHHM U IIPOTHO3-
HBIE OLIEHKH JUHAMUKY 3JIEMEHTOB MOPCKHX 3KOCUCTEM. [l COCTaBICHUS KapT
MIPOTHO3a Pa3BUTHS HEOIATOMPUATHBIX POLECCOB B akBaTopuu bapeniesa Mo-
psl IPOBOJUTCS COBMECTHBIN aHaNW3 KapT AMHAMUKHM 3arpsi3HeHus: OacceliHa 3a
Pa3IUYHbIA MEepUO ¥ KapT OLEHKU SKOJOTHUECKOro pucka. OkumaeMble n3Me-
HEHHS B COCTOSIHUM SKOCHCTEM PacCUMUTHIBAIOTCS HA OCHOBE aHajIM3a KapT JH-
HAMUKHM 3arps3HEHMH M KapT AWHAMUKM HU3MEHEHUHM COCTOSHUS (DU3HKO-
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reorpaduyeckux ycnouil (cpeaneronoBbie T BO3ayXa M BOABI, M3MEHEHHE
CTPYKTYpBI OeperoB, apean oOUTaHMs NMpencTaBuTenel GayHbl) U 3aOIHIIOTCS
B Tabnuupl. [Tocne 3TOro BEKTOpHBIE CI0M HAKJIAIbIBAIOTCS HA HOKPBITHE TPU-
TEMBI, COZIepKalliee MECTOIOJIOKEHHSI IYHKTOB 0TOOpa Ipo0 BOABI C AAHHBIMHU O
KOHIIEHTpAlMAX 3arps3HuTeneid. Jlanee, Ha OCHOBE y4eTa KOMIUIEKCHOTO BIIHSI-
HUs reorpaduueckux (akTopoB Ha Pa3BUTHE ONACHBIX OMACHBIX HEOOPATHMBIX
9KOJIOTMYECKHX MPOLECCOB U KPUTEPUEB OLIEHKU TAKOTO BIIMSHUSA, IPOBOJUTCS
TUNHM3ALUs aKBATOPUHM MO CTENEHU MPOTHO3HBIX CE30HHBIX M3MEHEHHH ATHX
251eMeHTOB. [lJI 9TOro Ipu COCTAaBICHUU PE3YJBbTHUPYIOLIMX MPOTHO3HBIX KapT
paccuuThiBaeTcs "BeC PETHOHOB" OTHENBHBIX aKBATOpUi OacceliHa IO TeHIIEH-
UM JTaTbHEHIIEr0 pa3BUTHS SKOJIOTHUECKOW 00CTaHOBKH. B cocrtaBe Bcero
Habopa TaKCOHOB BBIJICNWIOCH 14 KaTeropuil pa3iM4yHbIX aKBaTOPUH APKTUKU
[0 CTENEHH WX 3HAYMMOCTH, CIOXXHOCTH oOuiereorpauyeckoil cutyauuu u
YPOBHIO CyMMapHO# aHTPOIIOT€HHOI Harpy3KH, KOTOPYIO HCIBITHIBAET JaHHAs
akBatopusa. [lnsg TUnM3alMM aKBaTOpHM OacceiiHa M0 WHTEHCHBHOCTH KOM-
TUICKCHBIX SKOJIOTHUYCCKUX aHOMAJHMH MPUMEHSIOTCS KapThl IWHAMUKHU TPOLIEC-
COB 3a pa3Hble NepHozpbl. [ MpOrHo3a pa3BUTHA COCTOSHUS OTIENBHBIX KOM-
MIOHEHTOB MOPCKHX 3KOcUCTeM (OeperoB) 3a pasiuyHble NEPHOIbI IPOBOJUTCS
HAJIOKEHHE BEKTOPHOT'O CJIOSI C CYIIECTBYIOIIMMHU aHOMAIMSAMU B UX CTPYKType
Ha CJIOW TaHHBIX O CTPYKTYypE, ABIAIOLICIHCS TUMMYHON AJIsl JAaHHOTO pPEerruoHa B
HOPMaJIbHBIX YCIOBHAX B ATOT IEPHOA. T.0. IPOBOANTCS OLICHKA OTKIOHEHUI B
CTPYKType 00BEKTOB IyTEM MX CPABHUTEIHHOI OLIEHKH M BEKTOPHOT'O OBEpJIes.
Ha cnenyromem srane B moxyine Spatial Analyst ¢ moMompo MeToa "omnpene-
JIeHUs OJIM30CTH" MPOBOIUTCS TUIH3AIMS aKBATOPHN 110 aHOMAJIMSM 3KOJIOTH-
YECKUX YCJIOBUH M BBIAENAIOTCA Ipajalli UX OXKHAAeMBIX OTKJIIOHEHHH. B pe-
3yJibTare, Ha ocHOBe aHaim3a Bcex [ VMIC maTepuanoB BBIIEICHBI TP TpaJalliy
IIPOTHO3a COCTOSIHUSI DKOCHCTEM: 1) COCTOSHME 3KOCUCTEMbI OyHeT KaTacTpo-
(ruecknM, ecli HHTEHCHBHOCT aHTPOIIOTEHHOTO BO3/ICHCTBHS OCTAETCS TAKOH
Ke; 2) COCTOSIHME 3KOCHCTEMbI HEYIOBJIECTBOPUTENBLHOE, HEOOXOAUMO NPHHATHE
MEp MO0 YMEHBIICHHIO MHTCHCHUBHOCTH aHTPONOTEHHOTO BO3JeicTBuUs; 3) co-
CTOSIHUE DKOCHCTEMBI B HOpME, PE3KHX aHOMAIWi B (YHKIMOHUPOBAHHHU €
KOMIIOHEHTOB HET.

B 3axmiouenue, A1 KOMIUIEKCHOW KapThl MIPOTHO3A BBINOJHICTCS PaHXUPO-
BaHHE Habopa MOJY4YEHHBIX TAKCOHOB HA ISATh THUIIOB BEPOSTHOIO M3MEHEHHUS
CUTYyallUU: COCTaBJISIETCS KapTa PETMOHAJILHOM NMPOTHO3HOW OLEHKH pa3BUTHUSA
OIIaCHBIX IPOLECCOB B MpeJesiaX aKBATOPHH, I/I€ BBIIEIAIOTCS yYacTKU aKBaTO-
pHil ¢ MAECHTUYHBIM (PU3HUKO-reorpauIeckuM THUIIOM aKBATOPUHU Ha OCHOBE
aHaM3a MepeceueHus apeaioB BBIICICHHBIX (U3NKO-TeorpadUueckux, TeMaTu-
YECKUX U 9KOJIOTHYECKUX PaHOHOB.

B pesymnbrate paboThl peKOMEHAYETCS K COCTABIEHHIO HECKOJIBKO Pabouymx
MIPOTHO3HBIX KapT U3MEHEHUs OTJENbHBIX KOMIIOHEHT MOPCKHUX 9KOCHUCTEM I10J{
BO3/ICHCTBHEM aHTPOINOTeHHBIX HAarpy3oK: 1) MPOTHO3MPOBaHHE M OLIEHKA IT0-
CIIeNICTBUI BBIOPOCOB B aKBaTOPHIO HE(TSIHBIX YIIIEBOIOPOJIOB; 2) IPOrHO3UPO-

250 ISBN 978-5-9907724-5-8  19-20 Hos16ps1 2015 ronra TOM 3

BaHKE M OICHKA MOCIIEICTBHI BHIOPOCOB B aKBaTOpHIO bapeHiieBa Mopst paauo-
aKTUBHBIX BEIIECTB (mCs, 80Co, #*#0py, 9OSr); 3) mporHO3MpOBaHUE U OIIEHKA
rocJecTBUN BBIOpOCOB B akBaTopun xumudeckux Bemects (Cd, Cr, Cu, Hg,
Ni, Pb, Zn); 4) nporHo3upoBaHue U OLIEHKA MOCJIEACTBUH BHIOPOCOB B aKBATO-
puto bapenuesa mopst xumuyeckux Bemects (Cd, Cr, Cu, Hg, Ni, Pb, Zn); 5)
MPOTHO3MPOBAHKUE M OLIEHKA IOCIEICTBUH BBHIOPOCOB B aKBATOPHIO XJIOpOpra-
muueckux coeaunennid O AT, IT'XB, Y T'XIT, Y TIXB).

3axmouenue. Ha 6aze cymectByromux meronoB 'MC, ananu3za reorpaduye-
cKoii MH(popMaIMHU, KapTorpaGuIeckoro MeTo/ia UCCICAOBAaHUS U MaTeMaTH4e-
CKOTO MOJENMPOBaHUs pa3paboTaHa METOIUKA IKOJIOTHIECKOTO MOHHTOPHHTA
cocTostHUS Mopeil Ha mpuMepe bapeHmeBa Mopsi, Ha OCHOBE KOTOpPOH Mpezsiara-
€TCSl K COCTABIIEHUIO CEPHsI TEMAaTUIECKUX KapT SKOJIOTUIECKOTO COACPIKAHUS U
paiionupoBaHus ApKTUKU. Vcrionb3ys uMMmeroluecs MaTepuajbl co3jaHa 0asza
JAHHBIX TI0 TeorpaduvecKuM OOBEKTaM M DKOJOTMYECKUM IapamerpaM 3KOCH-
creM bapeHneBa Mops AJ reonpocTPaHCTBEHHOTO SKOJIOTMYECKOTO aHalIn3a
AKBaTOPHUU U CO3/IaHMsI KapT paioHupoBanus. [Ipu pabore Hax cocraBieHHEM
TUC-npoekta ObUTH H3yuYeHBI OOIIME Teorpa)uuecKue YCIOBUS aKBATOPHIA
ApKTHKH, pacpOCTPaHEHUE U OCOOCHHOCTH OTIENILHBIX AJIEMEHTOB T'€OCHCTEM
¥ 3aKOHOMEPHOCTH TPOIIECCOB MEPEHOCA BEIIECTBA MEXAY JJIEMEHTaMHU OKpY-
JKaloIIe cpejipl, a TaKKe MPOAHATIM3UPOBAHA UX 3HAYUMOCTb, CTENIEHb UX BO3-
JICHCTBUS Ha 00IIIee SKOJIOTHUECKOE COCTOSTHUE OKpYyKarouiel cpensl. Pa3pabdo-
TaHa apXUTEKTypa U MPUHIUIBI TIOCTPOCHHSI CUCTEMBI MOHUTOPUHTAa ApKTHYE-
CKHX MOpE, TEXHOJIOTHUS COCTABJICHUS TEMAaTHYECKUX KapT MOPCKUX SKOCHUCTEM
(ma mpumepe bapeHmeBa Mopsi), a TaKKe KOHIEHIINS 3KOJOTHYECKOTO PaliOHM-
poBaHus MOpCcKUX akBaTopuil. [Ipoananu3upoBaHbl IPUPOIHBIE YCIOBUS aKBa-
TOPHH U CYIIECTBYIOIIKE B €€ MpejesiaX HeraTHBHBIC MPOLECCHI, CHOPMYIUPO-
BaHbl OCHOBHBIC NPHUHIUIMBI (YHKIMOHUPOBAHUS MOPCKHX DKOCHCTEM M HX
CTPYKTYPHI, BBIJIEIIEHB OCHOBHBIE KPUTEPHH PAOHUPOBAHHS aKBATOPUH TI0 Be-
JTyIIAM 3KOJIOTHIECKAM (haKTopaMm.
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