YIAK 551.464.6.465.63+556.541

BJIMAHUE PEYHOTI'O CTOKA HA DKOJOI'MYECKHME YCJIOBUA
CEBEPO-3AIIATHON OBJIACTU YEPHOMOPCKOI'O PETMOHA
110 JAHHBIM KOHTAKTHBIX M TUCTAHIIMOHHBIX U3MEPEHUN

© H.®D. Kupunsenko, B.M. Kymnup, E.M. Jlememko, 2009

Mopckoii eudpogpuzuneckuii uncmumym HAH Yxpaunoi, Cesacmonons

The influence of the Danube and the Dnieper river run-off on the ecological situation of the North Western Black Sea
shelf was studied on the basis of integrated studies. The following information was used for the analysis: a chlorophyll a
concentration, vegetation index NDVI, brightness of normalized emergent radiation at various wavelengths, ocean surface
temperature based on the data obtained from scanners, of the type SeaWiFS, MODIS, NOAA. Interrelation between the
Danube and the Dnieper run-off and variability of a chlorophyll a concentration and index of the North Atlantic
Oscillations (NAO) is revealed. It is shown that there is a well-marked interrelation between the hypoxia and index
NDVI, and at the same time space of hypoxia can be evaluated on the basis of the relations from satellite data. The results
obtained can be used for remote monitoring of the ecological conditions of the above-mentioned region.

BBenenue. B HacTosiliee BpeMsi OIyOJIMKOBAHO
0OJIbIIIOE YMCTIO padoT MO MpobaeMe U3MEHEHUI KO-
JIOTUIECKMX YCJIOBUM B CEBEpO-3aMagHOi o0jacTu
YepHomopckoro pernoHa (44—46,8° c. mr., 28,4—
34° B. 11.), XapaKTepU3YIOLICUCS CICAYIOIMIMMH OCOOCH -
HocTsIMU [1—6]: 1) BbICOKast KOHIEHTPALMST KPYITHBIX
TOPOIIOB, TIPOMBIIIJIEHHBIX M CETbCKOXO03SIMCTBEHHBIX
MMPOM3BOACTB Ha TOOEpeXbe; 2) 3HAYMTENIbHAs ITUIO-
1IaJab MEJIKOBOMHOW 30HBI (1Ienbda) m oOMEeHHBIE
MPOLIECCHl C OCHOBHOM I1yOOKOBOAHOM YacThio Yep-
HOTO MOpsI; 3) CWIbHOE BIUSIHUE PeUYHOTro cToka Jly-
Has, JIHempa m Ipyrux pex Ha (pM3MKO-OMonIormyec-
Kue (IKOJIOTUYECKUE) VYCIOBHSA. MHOrojeTHue
KOMIUIEKCHBIE WCCJIEIOBAaHMS BBISIBWJIM 3HAYUTENb-
HYI0O U3MEHYMBOCTb KOJIOTMM paccMaTpuBaeMoii 00-
JIAaCTH peTMOHa KaK ToN MEWCTBUEM €CTECTBEHHBIX
MPOIIECCOB, TaK M B CBSI3M C BIUSHUEM aHTPOIIOTEH-
HBIX (akTopoB [7]. DT M3MeHeHMs HamboJiee OT-
YETIMBO MPOSIBUJINCH MPU U3YYEHUHM ONTHUKO-0MOJIO-
TMYECKHX XapaKTePUCTUK BOTHOM cpemsl [8, 9].

[To manHBEIM [8], B KOIeOAHMSIX IPO3PAUYHOCTH
MOPCKOU BOJBI TIPOCJIEXUBAIACH TEPUONUUHOCTD,
Onumzkas K 11-1eTHUM LMKJIaM COJTHEYHOM aKTUBHOC-
T, TPpUYEM OHa TOBBIIIAIACH MPUMEPHO HA 2 M BO
BTOPO# TMOJIOBMHE ITMKJIA, BO3Bpallasich Ha IMPEXXHUI
YPOBEHb B IE€PBOM TOJIOBMHE CIIEAYIONIETO ITMKIIA.
Takast 3akoHOMEepHOCTh Habmomanack 1o 1980 r.,
1I0CJIe KOTOPOTO TTPOM3OIILIO PEe3KOE CHIDKEHUE IIpO-
3pauyHOCTH, OOYCJIOBIIEHHOE, TJIaBHBIM 00pa3oM, pe3-
KUM YBeJIM4eHWEeM KOHILEHTpalyMu (UTOIIaHKTOHA
(TTpo3pavyHOCTh MOPCKOiI BOABI 3aBUCHUT OT COAepKa-
HUSI OpraHWYecKoil ((pUTOIUIAHKTOH, AETPUT) U MU-
HepaJbHOM B3BECH, a TAKXKE OT KOHIIEHTPAIIMU PACT-
BOPEHHBIX 3JJIEMEHTOB OTHX KOMIIOHeHTOB). K
OCHOBHBIM NMPUYMHAM JTaHHOTO SIBJIEHUST OTHOCSIT Pe3-
KO€ YBeIMUYCHNE KOHIIEHTPAIIUA OMOTEHHBIX 3JIeMEH -
TOB B CE€Bepo-3amagHoil yactu YepHoro mops, Mo-
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CTYNUBIINX co cToKoM JlyHas (2/3 cToka Bcex pek B
3TOM paiioHe) m JIHerpa.

Mmuoronetane (1948—2000) ncciemoBaHUsS B yC-
The JlyHast mokasaju, 4To 3a 3TOT MEePUOI CTOK OGHO-
TEeHHBIX BEIIECTB MpeTepIriel 3HAaUUTEIbHbIC U3MEHE-
HUSI, CBS3aHHBIC KaK C 3apeTyJIMpOBaHMEM BOIHOTO
CTOKA B CpelHEM TeUCHMH, TaK U C YCWICHUEM aHT-
POTIOT€HHOM eI TeJIbHOCTU Ha BOTOCOOPHOI TIIoIIa-
o B 1977—1985 rr. [6]. Hanmpumep, B 1970—1980-x
rojax comepXXaHue MUHEPaJIbHOTO a30Ta, 10 CpaBHe-
Huio ¢ 1950—1960-Mu romamMu, BO3pOCIIO MOYTH B 13
pa3, MuHepaibHoro gocgopa — B 2, B 1980—1990-x
romax — B 18 m 10 pa3 cOOTBEeTCTBEHHO.

HeraTrBHBIC UI3MEHEHMSI 3KOCUCTEMBI CEBE PO-3a-
nagHou obsacti YepHOMOPCKOro peruoHa, ak TMBHO
Hayapmuecsd B 1970-x TIT., TPOmOIKAIOTCSI M B Ha-
crosiiiee BpeMsl. PesynbraThl aHaimM3a JaHHBIX Ha-
omoneHwmii 3a mrepuon ¢ 1973 mo 2000 r. mokasanm,
YTO HeOJArONMPUSITHBINA KMCIOPOIHBIA PEeXUM B TIPH-
JOHHBIX BOMAX CeBepo-3amagHoil yacth YepHOro
MopsI HabJTiofaics Ha 3HAYUTEIbHOI aKBaTOPHUH, OCO-
6erHo B 30—40-MuwibHOI 30HE, TPUMBIKAIOIIEH K
ceBepHOMY M 3amamgHoMmy mooepexbio [10]. C moBTo-
psiemocThio 6osee 40 % cityyaeB B OOLIMPHBIX 06JIac-
Tax [1pruayHaiickoro paifoHa HabIomanach TUITOKCUS
Onecckoii KoToBUHBI 1 [1pUIHECTPOBCKOro paiioHa.
MakcumabHas OBTOPSIeMOCTh rurnokcuu (mo 80 %
cliygaeB OOHapyKeHHWSI) OTMedeHa IpuMepHo B 10
MWISIX K BOCTOKY OT [IHecTpoBckoi OaHKU. B 3THx
obnactax Haubojgee BEpOSITHHI BOZHMKHOBEHUE TH-
ITOKCUH, aHOKCUU U 3aMOPOB.

BepTrkanbHOE pa3BUTHE MPUIOHHON TMIIOKCHH Ha
paHHel ee cTaguy (Mail — UIOHB) OOBIYHO JOCTUTAET
5—6 M npu ryouHe mops 10—15 M; Ha Tocienyio-
IIEeM 3Tarne K aBrycTy — CEHTSIOpIo MpHU pacrpocTpa-
HEHWUU B OTKPHITYIO YaCTh OHA Pa3BMBAETCS 10 BEPTH-
kanu 1o 12—15 M (mpm riryomnnax 30—40 m). B xoH1e
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JIleTa Ha yJacTKax Iesibda ¢ TUITOKCHUEH BOa OTMeYa-
I0TCSI aHOKCUSI U oOpa3oBaHue cepoBomopona [11].

MeXay IIoIaablo pacupoCTpaHeHUST CYMMapHO
32 CE30H IMPUIAOHHONW TUIOKCUU W TUIOIIAIbIO pac-
MPOCTPaHEHUST MEJTKOBOIH O YepHOMOPCKOI BOTHOM
maccel (MUBM) BeisiBIeHa mpsiMast CBsI3b (Ko3dhu-
mreHT Koppensamuu paBeH 0,83). Ha 0a3e aToii 3aBu-
CHUMOCTH TIOCTPOE€HA MOJIENb IPOrHO3a CE30HHOTO
pacripeieJieHUs] TPUAOHHON TUTIOKCUM, OCHOBHBIMU
MPEeIUKTOPAMU SIBJISIOTCS TIIOLIAAb PACTIPOCTPAHEHUS
MUYBM B KOHILIe BECHbI U KOJUYECTBO CYTOK OT Ha-
yaJjia Toja 0 CTaOMIbHOTO BECEHHETO Mepexona TeM-
nepaTtypsl Bo3ayxa depe3 3HaueHue 5 °C (cooTBeT-
ctBeHHO BOoanl ~3—4 °C) [9].

MHoOroeTHIE UCCIeI0BaHMS TTOKA3aJIH, YTO Peu-
Hoii ctok Jynas m IHenpa [12] xapakTepusyercs
CJIOKHOM M3MEHUYMBOCTBIO. AHAJIM3 psifa CpeIHero-
JOBBIX pacXoIoB BOIbI JIyHast B BepIIMHE €TO JeJbThI
3a 163-JeTHUIT TTepro BBISIBUJI 3aMETHBIC MHOTOJICT-
HHUE MU3MEHEHMUSI TOMOBOTro cTokKa. CpemaHsisi MHOTOJICT-
HSIS BeJIMUMHA CTOKA BOIBI 3a BeCh IMepuoi Habome-
Huii 1840—2002 rtr. cocraBmna 199 xwm3/rom, HO B
OTAEJIBHBIC TIEPUOIBI OHA 3aMETHO OT/IMYAJIach OT 3TO-
ro 3HaueHus. Ilepmom 1840—1920 rr. OBIT OTHOCH-
TeJIbHO MajioBogHBIM (194 kMm*/rom); mepuon 1961—
2002 rr. okaszajcsg 3HAYMTEIbHO MHOTOBOIHEE
(211 xm*/rom). Ilpu aTOM 3a Bech mepuon HabIIomE-
auii 1840—2002 rr. HamboONBIINEe CpedHME TOMOBEIC
pacxonbl Bombl otMeueHBl B 1941 r. (9950 m*/ron),
1970 (9620 m3/c) 1 1940 r. (9520 m3/c), HaUMeHB-
mue — B 1863 1. (3610 M*/c), 1921 (3910 M3/c) n
1990 r. (4190 m3/c). Bospacranme BomHOCTH JlyHas
BO BTOpOI TojioBUHe XX B. CBA3BIBAIOT B OCHOBHOM
¢ M3MEHYMBOCThIO KiauMmata [12].

MHOroJIeTHSISI U3MEHYMBOCTh CTOKA JIHerpa pac-
CMOTpeHa IO TOIOBEIM pacxomaMm 3a Tiepuonm ¢ 1851
no 2000 r. KimmMatraeckast HopMa pacxoia BOIBI 3a
150 net cocraBuna 50,5 km*/rom. AOCOTIOTHBI MaK-
CHMyM B TOJIOBOM BEJIMYMHE pacxoma BOIbI IPUXO-
nuics Ha 1970 r. — 98 xkm3/ron, a abCOMOTHBIN MU-
HuUMyM — 23 km/rom — Ha 1921 1. Beicokue pacxombl
BOIBI mpuxomwimch Ha 1853—1882, 1924—1935 n
1968—1982 rr., a Huskue — Ha 1884—1892, 1944—
1965 u 1995—1997 .

[MpuBeneHHBIC BBIIIEC W3BECTHBIE (DAKTHI TOMI-
TBEPXKIAIOT OMNPEICISIONIYI0 POJib PEUYHOro CTOKa
HyHas, [IHenpa W APYTMX peK B M3MEHEHMSIX 9KOCH-
CTeMBI CeBepO-3allaHOil 001aCTH peTHOHA BCIISICTBIE
OMOTeHHOrO 3arpsi3HEHMS] BOIHOM CpeIbl, Pa3BUTUS
aBTpodUKany 1 runokcuu. OmHAaKO 10 CHX IMOp He
CYILIECTBYET YETKUX MPEICTABICHUI O KOJIMYCCTBCH-
HOW CBSI3M MEXIY CTOKOBBIMU XapaKTepUCTUKAMH yKa-
3aHHBIX peK M TapamMeTpaMH, XapaKTepu3yLIMMU
5KOJIOTUYECKOE COCTOSTHHE PacCMaTpUBaeMOro MOpC-
Koro perroHa. I1o3Tomy 1iebl0 TaHHOM PaGOTHI SIB-
JISeTCS  YCTaHOBJIICHWE TAaKMUX KOJWUECTBEHHBIX Xa-
PaKTEepUCTUK Y COOTHOIIICHUI, KOTOPbIE MOXHO OyIeT
WCITONIb30BaTh KaK IS aHajiu3a TeKYLIEero 3KOJIOTH-
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YeCKOTO COCTOSTHUS 1 3(h(EeKTUBHOTO MOHUTOPWHTA,
TaK 1 JJIST IPOTHO3a COCTOSTHMST 9KOCUCTEMBI CEBEPO-
3amnagHoi obnactu YepHoMopckoro peruvoHa. Jlis
BBITTOJTHEHMS YKa3aHHBIX 3a/1a4 HEOOXOAUMO TIPUBJIE-
KaTb COBPEMEHHBIE CITyTHUKOBBIE MaHHBIE BBHICOKOTO
pa3pelieHrs B KaueCTBe BXOMHBIX ITapaMeTPOB M pa3-
BMBATh METOIbI OlLIEHMBaHMS 00JacTH TpaHC(HOPMU-
POBaHHBIX TTPUOPEXKHBIX BOJ C BHICOKUM COIEpKaHM-
€M OMOTeHHBIX 2JIEMEHTOB M IUIOIIAAMN TWIOKCUW Ha
menbode.

Marepuassl 1 MeTOabl. B KauecTBe MCXOMHBIX TaH-
HBIX UCITOJIb30BAIMCH CPEAHEMECSTIHBIE PACXOIbI BOIBI
pex [ynait (r/m Penum) m Jdnrenp (r/m KaxoBckas
I'BC) 3a mepuon ¢ 1985 mo 2006 T. BKIIOYUTESBHO.

OCHOBOI TSI TIONyYeHUS] 3TUX MaHHBIX CIyXKaT
3HaueHUsST ypoBHs (H), IepecunThIBAaeMOro B pacxof
Boabl () ¢ TIOMOIIBIO AMITMPUIECKON 3aBUCHUMOCTH
0= f(H), xoTopast KOPPEKTUPYETCS 10 TaHHBIM He-
TOCPEACTBEHHBIX M3MEPEHU, IPUIEM TaKasi KOppeK-
TUPOBKA B 00SI3aTEIBHOM ITTOPSIAKE BBITTOTHSIETCS TPH
MPOXOXIEHUHN MUKa KaxXmoro nmaBonka. OTKIOHEHUS
TOYEK M3MEPEHHBIX PacXod0B BOABI (ITOCPEICTBOM
TUAPOMETPUIECKON BEPTYIIIKM) OT MTOCTPOEHHBIX CO-
OTBETCTBYIOIIMX KPUBBIX HE MOJDKHBI TIPEBHIIIAThH
CIIeAYIOIINX TIPEIE/IOB: B HIDKHEH YacTH KpuBoit 112,
B OCTaJIbHOM YacTh KpuBoit +8—10 % [13, 14].

OlLIeHKM KOHIEHTpPAIMU XJIopoduja a TojyJe-
HBI TI0 JaHHBIM JUCTAHIIMOHHBIX U3MEPEHUN 1IBETO-
BeiIMU ckaHepamm tuma SeaWiFS m MODIS, xorto-
pele cBoOOTHO pactipocTpaHstiorcs: NASA (USA) o
cetu MHTEPHET (Level 3 http://reason.gsfc.nasa.
gov/OPS/Giovanni/ocean.seawifs.2.shtml). [Ins1 aHa-
JIN3a UCTIOJIB30BaHbI BPEMEHHBIE pealu3alii KOH-
LEeHTpalK XJIopowia a ¢ ocpeAHeHUEM 3a OIUH
MeCSIl M TI0 IISITU XapaKTepHBIM 30HAM CeBEpoO-3a-
nagHOU obnactu perMoHa. X KooOpaWHATHl YKa3aHbI
B Tabi. 1.

Tabauua 1. Koopdunamo: 301 ceeepo-3anaduoii obaacmu Yepho-

MOPCKO20 pecuona, 0451 KOMopulX 6blNO.IHEHO OCpedHeHue KoH-
uenmpauuu xaopoguara a

O06o3HaueHne CeBepHas WIUPOTa, TPa. Bocrounast nonrora, rpaf.
M-1 44— 46,8 28,4— 34
M-2 44— 46,8 28,4— 32
M-3 44— 46,8 28,4- 31
M-4 44— 46,8 28,4- 30
M-5 44— 46,8 28,4- 29

3oHa M-1 oxBaThIBaeT BCIO CEBEPO-3aMamHYIO
00JIacTh peruoHa, 3o0Ha M-5 NpUMBIKAET K CEBEpO-
3amagHoMy Oepery mops Ha paccrosHum 30—50 kM,
T. €. HAXOAMTCSI B 00JIAaCTM OCHOBHOTO BIMSTHUS ped-
HOTO CTOKa, OCTaJbHBIE 30HBI 3aHMMAIOT TPOMEXY-
TOYHOE TIOJIOKEHUE.

M3 ob1mx coobpaxkeHUi clieayeT OXMIaTb, YTO
BeJIMIMHBI peuHoro croka JlyHas, JIHenpa u gpyrux
PEK 3aBUCST OT KOJIMYECTBA U MHTEHCUBHOCTH aTJIaH-
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TUYECKUX ILMKJIOHOB, KOTOpBIE IepeMellaloTcs u3
CeBepHOIT ATJIAaHTHKY B paiilOHBI BOZOCOOpa 3THX pPeK.
TpaekTopuu 1 XxapaKTeprUCTUKH IIUKJIOHOB CBSI3aHBI C
BpeMeHHOI mM3MeH4YMBOCThI0O MHAeKca NAO (North
Atlantic Oscillation Index) [7]. CooTBeTcTByIOIIVE
nanubeie umetrorcas B MHTEPHETe Ha BeG-caiite
http://www.cpc.noaa.gov/products/precip/CWlink/
pna/norm.nao.monthly.b5001.current.ascii.table.
OHU MCMONMBb30BAHBI TSI B3AUMHOTO CIIEKTPaJIbHOTO
aHajm3a ¢ aHAJTOTUIHBIMU XapaKTepUCTUKaMU Pacxo-
0B Boabl pek IHyHaii m [IHemp M KOHIEHTpalmein
xjoponuia a B BBIACICHHBIX 30HAX CEBEpO-3amaji-
HOI1 001aCTH pervoHa.

B3zauMHBIN CIIEKTpaJIbHBIN aHaMM3 KoJebaHui
croka pek, mHaekca NAO M KOHIIEHTpalMM XJIOPO-
¢wuta a BHITOJTHEH HAa OCHOBE JIMHEHHBIX METOIOB
pacyeTa CTaTUCTUYECKMX XapaKTepucTuK [15, 16]. dns
OIpeneIeHNST XapaKTePHUCTUK MEXTOIOBOM M3MEHYMU-
BOCTHM YKa3aHHBIX TTapaMETPOB B pabOTe MCITOJIb30BaH
PEKYpPCUBHBIN HU3KOYaCTOTHBIN ¢(uiabTp batepBopra
TpeTbeTo mopsinka ¢ 3¢hGhEKTUBHBIM TOAABICHUEM
TOIOBBIX U 00JIee BEICOKOYACTOTHBIX KojIebanwmit [17].

Pe3symbrarel. CTaTuCTUYECKHME XapaKTePUCTUKH
pacxoI0B BOIBI KPYMHEMIINX PeK CeBepO-3amamgHoin
obiact YepHOMOPCKOro permoHa o AaHHBIM 3a Te-
puon 1985—2006 rr. npexncraBieHbl B Ta0I. 2.

Tab.auya 2. Cmamucmuueckue X apakmepucmuku pacxo0os 600ot
pek, m’/c

Bemnunna Hynait | Hduemnp
Cpennsis 6503 1303
Makcumainb Hast 14100 3350
MuHnMans Hast 2330 342
CrangapTHOE OTKIOHEHHE 2491 585.9

[IpuBeneHHbIE TaHHBIE MOKAa3bIBAIOT, YTO OCHOB-
HOM BKJIaA B pedHOM cTOK BHOcHT p. HyHait. OcHOB-
HBIE 0COOCHHOCTH M3MEHYMBOCTH PacxomoB Bombl y-
Hasg u JAHenpa cocrtosT B ciemytomeMm. Ha crnekrpax
YacTOT, BBIYMCIICHHBIX C YHMCIIOM CTEIeHEel CBOOOIBI
18, BBIIENISIIOTCSI OCHOBHBIE TTEPUONBI, COOTBETCTBYIO-
IIMe Ce30HHOMY IIMKIIY ¢ TIeproaoM 12 Mec u Bropast
rapMOHHMKa ¢ TiepuoioM 6 Mec, Kotopasi 6ojiee YeTKO
BbIpaxxeHa 1y JlHerpa. B3amMocBsS3b 3THX Koseba-
HUI XapaKTepu3yeTCs] OTHOCUTEJHbHO BBICOKMM YPOB-
HeM korepeHTHOCTH (0,7 1 0,6 cooTBeTCTBeHHO). PDa-
30BBIA CABUT MeXOy |2-MecSYHBIMU KOJjeOaHUsIMU
paBeH —0,5 pam, MeXoy KOJeOaHUSIMH C IICPHUOIOM
6 Mec —0,25 pax. DTO COOTBETCTBYET MEPUOAAM, TIPH-
MEepHO paBHBIM | Mec 1 7 CyT.

Hns1 ompeneieHUs] XapaKTEPUCTUK B3aMMOCBS3H
peuHoro ctoka HyHas m IHempa ¢ mHmekcom NAO
OBLTM BBIYMCJIEHBI CTIEKTPHl BpEMEHHOW M3MEHUYMBOC-
T yKa3aHHBIX MapaMeTpoB. B kadecTBe mpumepa pe-
3yJIbTaThl pacuyeToB 11 p. JlyHait moka3aHbl Ha puc. 1.
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Puc. 1. CnextpanbHble Xapakrepuctuku nnaekca NAO u pac-
xona Bomel p. JyHait

Ocobennocts criektpa NAO — mnpeobnamaHyie aMITIv -
TyZIBI KOJIEGaHMIA ¢ TIepuogoM 6 Mec HaJ TOIOBOIA rap-
MoHUKoii. KonebaHue ¢ mepruoaoM 6 Mec XOpOILIO BbI-
paXeHO Ha CIIeKTpe pacxoma Bombl JlyHast, XOTs
KOTepEeHTHOCTh ¢ KojlebaHusiMu nHIekca NAO Ha 3ToM
repuroje HU3Kask. 3HaAYUTEIbHO Gojlee BRICOKOE 3HAYe-
HUe R? COOTBETCTBYeT TOmOBOMY LIMKIY. Da30BbIi
CIBUT Ha 3TOM 4YacToTe paBeH NpuUMepHO 1 pam, 4TO
COOTBETCTBYeT Tieprony 1,9—2 wmec. JIns TomoBBIX
LIMKJIOB 3THX TapaMeTpoB KorepeHTHOCTh paBHa 0,4,
azosbnii cipur — 0,6 (COOTBETCTBYET IEpHOLY IIPH-
MepHo 1 Mec).

Takum obpa3oM, (Ha3oBbIli CABUAT, MEXIY M3Me-
HeHusiMu mHAekca NAO u pacxomoM Bombl [yHas
COOTBETCTBYET MHTEpBajly, paBHOMY 2 Mec, a s
JHenpa — mpuMepHo 1 Mec. DTo OTBeyaeT MpHBe-
JEHHBIM BBIIIE JaHHBIM O 3ama3nblBaHUU ha3bl KO-
JebaHnii pacxoma BoAbl JHemnpa MO OTHOIIEHUIO K
pacxonmy Bombl JlyHas mpuMepHo Ha 1 Mec.

Jls aHaiM3a B3aMMOCBSI3M pacxona Bombl JyHast
M KOHIEHTPALMK XJI0podHUUIa a B pa3IMIHBIX 30HAX
ceBepo-3alagHoOil 00J1acT pPeruoHa HCIOIb30BaHbI
JaHHBIe IIBeTOBOro ckaHepa SeaWiFS 3a mepumonm c
1998 1o 2006 . BKIOUMTENbHO. KOMITO3UIIMOHHBIE
CHUMKH MOPCKOI TOBEPXHOCTH MPOBOIMIUCH C THC-
KPETHOCTBIO 1 MeC M ¢ OCpeIHEHUEM IO YKa3aHHBIM
BbIlIe 30HaM. OLIEHKU CIIEKTPAJIbHBIX XapaKTePUCTUK
C YMCJIOM CTeTIeHell CBOOOIBI, paBHBIM 15, TTOITYyYeHBI
15t 30H M-1 m M-5. OcHOBHBIE OCOOEHHOCTH 3THX
XapaKTEePUCTUK COCTOST B ciemymomeM. Ha criekTpax
KOHIIEHTpamu xyiopodwiia a it 30H M-1 u M-5
OTCYTCTBYET YETKO BBIPaXCHHBI MaKCUMyM, COOT-
BETCTBYIOIIUI TOMTOBOMY I€PHOIY, XOTSI TaKOM Mak-
CHMyM MMeEeTCSI Ha CIeKTpax KorepeHTHoctu. Pa3o-
Bble CIOBUTM MeEXIY pacxomoM Boabl JlyHass u
KOHIIEHTpalMeil xjopoduiia a mist o6enx 30H paB-
HHEI 1,25 pam, 9TO COOTBETCTBYET Tiepuomy 2,4 Mec.
DTo 03HaYaeT, YTO MAKCUMYM KOHIIEHTPALIMK XJIOPO-
dwunna a B ceBepo-3amagHON 00JaCTU peruoHa Ha-
omomaercd yepes3 2,4 Mec TIOcIe MaKCUMAaJIbHOI Be-
JIMIUHBI peYHOro ctoka JlyHas.
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MexxronoBasi I3MEHYMBOCTD. [1s1 aHAIM3a RIASHUS
MEXTOJ0BOIM M3MEHYMBOCTH PACXOmOB BOIbI pek JlyHait
n JIHemp Ha KOHIIEHTpalMIO XJopodumwia ¢ ObUIM OT-
(wIbTpOBaHBI KOJIEOAHMS 3THX TTApAaMETPOB C TIEpUOaa-
MM OIWH TOJ M MEHbIE IS KaXIOW M3 BBhIOPaHHBIX
30H CEeBepo-3araaHoro ieibtha YepHoro Mops.

Ha puc. 2 BUOHO, YTO CPeIHETOMOBBIE MUHUMY-
MBI pacxonoB Bonbl JlyHass Habmonaauck B 1997, 2001
u 2003 rr., a MakcumyMmbl — B 1999 u 2006 rr. KoH-
LeHTpalrsl XJopohriuia a BO BCell CeBepo-3aramHoi
obnactu permoHa (3oHa M-1) B 00IIMX YepTax MOBTO-
psieT 3T ocobeHHOCTH. Hanbosee pe3kKo M3MeHSeTCs
W TIOBTOPSIET MEXTONOBYI0 M3MEHUYMBOCTH pacxoia
Bombl JlyHasi KOHIIEHTpalusl xjJopodwiia a B 30HE
M-5, koropast cootBeTcTBYeT 30—50-KMIOMETPOBOIT
00yIacTH BOJIM3HM CeBepo-3amagHoro o6epera YepHoro
mops. [TocnenHsas B Haubosee CWILHOM CTENEHU O/ -
BepKeHa BIMSHUIO PpeYHOTO CTOKA, TJIABHBIM 00pa3oM
JyHas1, 4TO MPOSIBISIETCSI B UBMEHEHUU KaK CpemHeln
KOHIIEHTpaInK XJIOpoduia a, Tak 1 €€ CTAaHAapTHOTO
OTKJIOHeHUSI. PacueTsl ObLIM TMPOBENEHBI IJISI BCEX
mSITH 30H. TakuMm 00pa3oM, M3MEHYMBOCTh KOHIIEHT-
parmym xjopodrnia a (CTAHIAPTHOTO OTKJIOHEHMUS ) TIPU
repexone OT MpHOPEeKHOW 30HBI BO BCIO paccMaTpu-
BaeMmylo 30Hy M-1 uameHsieTcss mpuMepHO B 4 pasa, a
CpeIHSISI KOHIEHTpanusI XJIopodwia a — B 2,5 pasa.
[1puBeneHHbBIE HA puC. 2 JaHHBIE CBUACTEIbCTBYIOT O
TOM, 4TO, HaOJIOmaeTCsl CUIbHOE BIMSHUE pacxoia
Bombl p. yHali Ha U3MEHEHWE KOHIIEHTPAIMK XJIOPO-
¢mwta @ Bo Bcell ceBepo-3anagHoil 00IacTH peTUoHa,
1 ocobeHHO B 30—50-KMIOMETPOBOI 30HE CeBepO-3a-
nagHoro oepera.

Pa3zpurne rumokcuu. K Haubosiee HeraTUBHbBIM
9KOJIOTMYECKUM TIOCIIEACTBUSIM B CEBEepO-3allagHOoi
001acT perMoHa OTHOCHUTCS DPa3BUTHE JIOKAJIbHBIX
30H TUMOKCHUW, KOTopas (opMUpYyeTCs BHadajie B
MPUAOHHOM CJI0€ Ha PacCTOSHUM HECKOJIBKUX MET-
poB oT gHa. B manpHeiiniem 1pu HeOIaronpusTHBIX
YCIIOBUSIX (BBICOKAsl TEMIIepaTypa, MHTE HCUBHAsI 3BT-
poduKkanmsa) TakKWe CJIOM pPa3BUBAIOTCS, MOCTUTas
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Puc. 2. MexronoBsie pacxonbl Boasl JyHas u JIHenpa 1 KOH-
HeHTpauu xjopoduiuia a B 3oHax M-1 u M-5
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TIYOMHBI IPUMEPHO 15 M. B 3TUX CJ10SIX BO3HMKAIOT
JIOKaJIbHBIE OYarv CEpPOBOIOPOIHOTO 3apakeHusI, TIPO-
UCXOOAT THUOEIb MPUIOHHBIX OMOJIOTUYECKUX COO00-
1IIECTB, MACCOBBIE 3aMOPBI PHIOBI.

B cratee [10] nmpenoxeHa MpocTast MOIENb IIPO-
THO3a TUIOLAIN Shyp CeBepo-3aMamHoro Ieabdha, Ha
KOTOpOI B JIETHUI TIEPUON PA3BUBAETCS THMIIOKCHS.
DT1a BeJMYMHaA paBHA

Sip =8,140,68,,,-0,15D, ;, (1

rae S, — IUTOLianb PacrpOCTPaHEeHHS LIeIb(OBBIX
BOI B Mae (ThiC. KM?); D_, — KOJIMYECTBO CYTOK OT
Hayvaja roma J0 YCTOMYMBOTO Mepexona TeMIepaTyphl
Bo3ayxa 4yepe3 3HaueHue 5° C, a BOmpl — 4yepe3 3Ha-
yenne 4° C. MakcuMabHasI OIIMOKA MMPOTHOCTUYEC-
KOl OLIEHKM IJIsI pa3BUTHUsI TPUIOHHON TUIIOKCUH B
NPpUIOHHBIX Bomax B 1974—1976 rr. cocraBuiaa He
6osee 6,0 Thic. KM? (IIpM CTAaHAAPTHOI OLIMOKE pac-
yeta 12,4 ThIC. KM?).

[lromane pacmpocTpaHeHUST IeIb(OBBIX BOI
MOXET OIpeaessIThCS MO IPOCTPAaHCTBEHHOMY pac-
MpeAeICHNIO IPKOCTH HOPMaJIM30BaHHOTO BOCXOJSI-
1IEeT0 M3Iy4YeHMSI Ha pa3IMYHbIX UIMHAX BOJH WM
Ha OCHOBE KOMOWHAIIMM COOTBETCTBYIOIIMX CHUTHAa-
qoB. IlpencraBisiercss BO3MOXHBIM HCIIOIb30BaTh
naHHble Ha JuiHe BonHbl 0,67 MM, L (0,67), Tak
KaK WM3BECTHO, YTO 3Ta BEJIMYMHA TIPOITOPIIMOHATIbHA
KOHIIEHTPAIIM MUHEPaJIbHON B3BECH. DTO TO3BOJISIET
JIOCTAaTOYHO YETKO OMNPEAETUTh 30HY IIeTb(OBBIX BOI,
KOTOpasi XapaKTepu3yeTCsl OTHOCUTEJBHO BBICOKOM
MyTHOCTbIO. B KauecTBe npyroro BapuMaHTa MOXET
OBITH MCTIONb30BaH MHIEKC IBeTa 1(443/555) B BuUme
OTHOIIIEHUSI CUTHAJIOB SIPKOCTHA BOCXOIISIIIIETO M3JTyye-
Hug Ha mmHax BoiH 0,443 u 0,555 mxMm. U3BecTHO,
yto BemurHa 1(443/555) dyHKIIMOHANIBHO CBSI3aHA C
KOHIIEHTpanyei xJopohniuia a 1 MAUHEepaJIbHOM B3Be-
ch. BaXHBIM MpenMyllecTBOM MCIIOJIb30BaHMS MHIEK-
ca LIBETA SABJIAETCA TO, 4To B onumne ot L (0,67) ero
BEJIMUMHA MaJjio 3aBUCHUT OT a3UMyTaJIbHBIX M 3€HUT-
HBIX YIJIOB criyTHUKa 1 CojtHIIa, o0Ieil OcBeIeHHOC-
TH MOpPSI U JOpyrux ¢akTopoB. B3avMHBIN aHamM3 Be-
e L (0,67) m [(443/555) nna mas 1998 n
1999 rr. mokasaj, 4TO CYILIECTBYET JOCTATOYHO YETKAsI
TpaHMUIIA, OTAEJISIONAsl MIeIb(OBBIE BOABI C BHICOKOM
MYTHOCTBIO OT CpPaBHUTEJbHO TPO3PAYHBIX BOI OT-
KpbITOM yacTy Mops [18]. DTa rpaHuiia COOTBETCTBYET
yenosuam L (0,67) 20,1 MkBr-cm?-cp™ -aM' m
1(443/555) < 1. B kauecTtBe WuTIOCTpallii Ha puc. 3
MOKa3aHo MPOCTPAHCTBEHHOE pacrpeieieHre NHaeKca
IBeTa, OTYETVIMBO BUAHO pacrpenesieHre Ielb()OoBhIX
BOJI B 30HE C YKa3aHHBIMM rpaHuiamu 1(443/555) < 1.

B pa6ote [9] nmpuBeneHbI 3KCITe pUMEHTaIbHBIC TaH-
HBIE O Pa3BUTHM JIOKAJIbHOM TUTTOKCHK B 1998—2000 rT.
B 1998 r. ob1as mromans TUroKcry Obla paBHa (3—
H10® xkm?, B 1999 — (13—15)10° xm?, B 2000 1. —
14 -10° xkm?. O1eHKM IDIOIIANEH, COOTBETCTBYIOIINE
YCITOBUSIM L, (0,67)>0,1 MmkBr-cM?-cp™ - HM',
1(443/555) < 1, paBubl mast 1998, 1999 u 2000 rr. co-
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Puc. 3. [IpocTpaHCTBEHHBIE paclpene/IcHs] MHIEKCa IIBETa IS
mast 1998 (a) u 1999 rr. (6)

oTBeTCTBeHHO 22533, 32898, 46895, 59183, 60762 u
58194 xm?. Ilnomanu rumokcuu B 1999 u 2000 rr. n
BesimunHbl D, (82 1 83) M3MEHWINCH HECYLIECTBEH-
HO, KaK ¥ TUTOIIAIN IIeJTBM)OBBIX BOI, BBIYMCICHHBIX
n3 ycioBus 1(443/555)<1. B 1o ke Bpemsl OILlEHKH
IUIolanei, TIOJYyYeHHBIX Ha OCHOBE  YCJIOBUS
L, (0,67)>0,1 MmxBr-cmM?-cp™-um', maa 1999 nu
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Puc. 4. Tlnomags pa3BUTHUS TUIMIOKCHMHM B CEBEPO-3aragHoOM
06acTi YepHOMOpPCKOTO permoHa M WHAEKC BereTamuu
(NDVI) B 1oxHOM permoHe YKpawHbl 1Mo maHHBIM NOAA
(USA)
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2000 rr. m3meHwinch or 46 895 no 60 762 kM2, T. €.
npuMepHo Ha 30 %. DTo CBUIETENLCTBYET O TOM, UTO
ycioBue 1(443/555) < 1 mo3BossieT nmoay4dathb dojiee yc-
TONYMBBIE OIIEHKM TUTOIIAAM I1eTh(hOBBIX BOI Y UMEH-
HO €ro cJIeAyeT MCIOJIb30BaTh ISl TIPOrHO3a TUIOIIa-
€N pa3BUTUS JIOKAJIbHOW TMIIOKCHUM.

Taxoit TIporHO3 MOXeT OBITH BBIITOJHEH Ha OC-
HOBE IIPUBEACHHBIX B paboTe [9] maHHBIX O ILIOIIA-
nsax turnokcuu B 1998—2000 rT., paccCMOTpPEHHOTO
MeToIa pacyeTa IUIOLIaan IeIbMOBBIX BOI U KIUMa-
TUYECKMX OaHHBIX O Benmuube D, .. Micnonb3ys o6-
mee cootHolneHue (1) M yKazaHHBIE JaHHBIC, TTONY-
YUJIU CJIEYIONIE e TTPOrHOCTUYECKOE COOTHOIICHUE:

(2)

rae S, — miouanb weab(oBbIX BOA (ThIC. KM?) B Mae
aHaJM3UPYyeMOro Tolma, BBIUMCICHHAs W3 YCIIOBUS
1(443/555) < 1.

Ha puc. 4 nokazaHbl M3MEHEHME IUIOIIAON TH-
IMOKCUHU B CeBepo-3amanHoil yactu YepHoro Mops 3a
nepuon ¢ 1972 mo 2000 r. (manHbIe [9] 1 pacdeT mo
MaHHBIM AUCTAHIIMOHHOTO 30HAMpoBaHMI ¢ 1998 1o
2008 r.), a TaKXKe 3aBUCHMMOCTh M3MEHEHMS MHICKCA
peretaumu (NDVI) mo manaeim NOAA (CIHA) mis
fora YKpauHHI.

BunHo, 94TO BeTMIMHEI Shyp 110 JaHHBIM [9] 1 maH-
HBIM JUCTAHLIMOHHOTO 30HAMUPOBAHUST JOCTATOYHO XO-
porro cornacytorcst B 1998—2000 rr., a u3amMeHeHue
NDVI nMeeT Takoit Xe XapakTep, KaK M3MeHEeHHe Shyp.
DTO TOATBEPXKIAIOT 3aBUCHMOCTH Shyp = f(NDVI),
TpeacTaBiIcHHAsT Ha puc. 5:

Sy =28,17+0,33958, —0,41D,

Spp = 62,926(NDVI)* - 28,232(NDVI) +3,2017, (3)

n Koa3(pdumeHT gocrosepHoct R2=0,714.
XapakTep 3aBHCMMOCTU (3) M 3HAYeHUS Shyp
M0 JAaHHBIM JIUCTAHIIMOHHOTO 30HIWPOBAHUS B
IIEJIOM COBMAAAIOT ¢ AaHHBIMH [9], 3a UCKIIOYE-
HHUEM 3KcTpeMajbHoro Beiopoca B 2001 r., coBma-
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Puc. 5. 3aBucumocTs Shyp =ANDVI): Touku — paccuuTaHHbIE
3HAYEHUs, JTMHUS — allIIPOKCU MallMOH Hast
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IapIllero ¢ skcTpeManbHoi BeanuuHoil NDVI B

Mae 3TOro Xe Toja.

OO0cyxkaenne u BbIBOABI. BriepBhle mosTyyeHa B3a-
WMOCBSI3b pacxomoB Bombl yHas m JlHempa ¢ W3-
MEHYMBOCTHIO KOHIIEHTpAIMK XJIOpoduia @ U WH-
JIeKca ceBepoarjaHTHIeckKoro kojebanuss NAO Ha
CE30HHBIX U MEXTOJOBbIX MaclluTabax. YCTaHOBJIeHA
XOPOIIIO BBIPaXkKe€HHAsI B3aMMOCBSI3b MEXIY IDIOIa-
b0 TUIIOKCMU U uHAekcoM NDVI; npu 3tom mio-
1Iaab TUTIOKCUM MOXET OBITh OlIEHEHa Ha OCHOBE CO-
oTHOIIeHU# (2), (3) MO CIYTHUKOBBIM JaHHBIM.

1. B3amMHBIN CHEKTpaJbHBIN aHAIN3 PaCXOIOB BOIEI
pek JlyHaii u JIHernp mokazajl HaJludue O4eBUIHOMN
CTaTUCTUUYECKON CBSI3W ITUX TTapaMeTpOB Ha TepHO-
nax 12 1 6 Mec, a TakXKe 3aras3ablBaHUe KOJIeOaHWii
pacxona Boabl JIHeTpa 1o OTHOIIEHMIO K KOJIeOaHu -
sIM pacxona Bombl JlyHas mpuMepHO Ha 1 mec mist
OCHOBHOTO IIMKJIa CE30HHOM M3MEHYMBOCTU U 7 CYT
JUTST UBMEHYMBOCTH ¢ TiepronoM 6 mMec. BoaMoxkHoe
O0BSICHEHWE COCTOMT B TOM, YTO OacceilHBl BOIO-
cOopa 3THX peK HaxXOmITCS B 30HE NEUCTBUS aTIaH-
TUYECKMX ITMKJIIOHOB, TIpMYEeM BCIIEACTBHE OoJjiee
IOKHOTO TiojiokeHMsT JlyHast 310 BIMSTHUE IIPOSIB-
JISIETCST CHavajla B OacceliHe 3Toi peku. [lepmon
7 cyT — XapakTepeH ISl CHHONTYIECKOM M3MEeHYH-
BOCTHU, 1, BEPOSITHO, 3TO 3ara3IbIBAHUE TAKXE CBSI-
3aHO C TIPOXOXIEHWEM ITMKJIOHOB. B3anMocBs3b
pacxomnoB Boxbl JlyHast u JIHetpa ¢ ycioBussMu (pop-
MMpPOBAaHMST M TPAEKTOPUSIMM aTIAHTMUYECKUX ITUK-
JIOHOB TIPOSIBIIIETCSI B JAHHBIX B3aMHOIO CTIEKT-
pPaJbHOTO aHaIM3a 3THX MapaMETPOB C MHAEKCOM
NAO (cMm. puc. 1). Dta B3amMOCBSI3b CyIIeCTBEHHA
Ha TIeproIax Ce30HHON M3MEHYMBOCTH.

2. M3MeHYMBOCTb KOHILIEHTpAMK XI0opoduiia a Tec-
HO CBSI3aHa C pacxomoM Bombl JlyHas Kak BO BCeid
ceBepo-3aIaTHoi 00racTh pernoHa (30oHa M-1), Tak
¥ BOJIV3M ceBepo-3amamHoro oepera (3oHa M-5). O0
9TOM CBUIETEJILCTBYET BHICOKWI YPOBEHb KOTE€PEHT-
HOCTH pacxofa Boabl JlyHast 1 KOHIIGHTpAIM XJIO-
podmia a, OTHOCSIIMIACS K JUaIa3oHy TepUOIOB
6—12 Mec. 3HayeHus1 (Ha30BOro CIeKTpa B yKa3aH-
HOM [vara3oHe COOTBETCTBYIOT 3ara3abIBAHUIO
MaKCHMMYMOB KOHIICHTpaIlMy XJopodwnia a or 2,5
mo 1,5 mec. OTCyTCTBME pE3KMX MaKCHMMyMOB Ha
CTIEKTpe KOHIIEHTPALMM XJIOpOohWLIa @ M OOLIMpPHAS
001aCTh BBICOKON KOT€PEHTHOCTH CBUIIETEIHCTBYIOT
O CJIOKHOM XapakKTepe TPOSIBICHUST B3aWMOCBSI3U
MeXIy pacxomoM Bombl [lyHast M KOHIIEHTpaluei
xjopodmiia @, a TakKke, YaCTHOCTH, O TOM, YTO
LBEeTeHUE (PUTOIIAHKTOHA OIPENEISIETCS] HE TOIBKO
pacxomoM Boael JlyHast, HO 1 ApyruMu (haKTOpaMu —
TEMIIEPATyPOid, OCBEIIIEHHOCThIO, KOJTMIECTBOM OMO-
TEeHHBIX 3JIEMEHTOB U 1.

3. HeraruBHble 3KoJOrMYecKue M3MEHEHUS B CEBE-
po-3amamHoOi 00JacTH peTrMoHa BBI3BAHBI CIIEMYIO-
UMK OCHOBHBIMH (PaKTOpaMM:

- BBICOKAas KOHIICHTpaIdsI HUTPAaToB M (ocaros,

BBIHOCHUMBIX peKaMM, TJIABHBIM 00pa3oM [lyHaem;
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00 3TOM CBHIETEJILCTBYET B3aMMOCBSI3h PACXOIOB
BOIBI 3TOM PeKU M KOHIIEHTpaIuK XJiopoduuia a
B IMialia30He KaK CE30HHON M3MEHYMBOCTH, TaK 1
MEXTOIOBBIX KOJIEOAHMIA;

- HapylleHWEe €CTECTBEHHOIo OMOJIOrHnYeCcKOoro
paBHOBECHSI BCIEACTBUE HEKOHTPOIMPYEMOTO
BBLJIOBA IUIAHKTOHOSIIHBIX PBIO W pPa3BUTHS
OpraHM3MOB-BCEJIEHIICB,;

- M3MEHEHMEe TeMTIEPAaTypHOTo PeXUMa, B OCHOB-
HOM paHHee MOTeTUIEHWE U JXKapKoe JIETO, UYTO
MPUBOIUT K YCKOPEHMIO OMOXMMWYECKUX pe-
aKIMiA, CBI3aHHBIX C OKHUCJIEHNEM M30BITOYHOM
OPraHWKHW; B 3TUX YCIOBUSIX BBICOKUMM TEM-
MaMu TOTPeOIsSIeTCS PAaCTBOPEHHBIN KHUCIOPOI,
pa3BMBAIOTCS JIOKAJbHBIE 30HBI TPUIOHHOM
TUITOKCUM M CEPOBOIOPOTHOTO 3aPaKeHNs, Ha-
OJIIOAI0TCST MaCCOBBIE 3aMOPHI PHIOKI.

CorjnacHO MHOTOJIETHMM HCClIenOBaHUSIM [9], B
rpy0oOM TpHMOIMKEHUU TUIOIIAAb TUITOKCUM OIIpee-
JISIeTCS ABYMST (haKTOpaMU: TUTOIIAAbIO0 Opeojia TPaHC-
(bopMHPOBAaHHBIX PEYHBIX BOM, BBIHOCMMBIX [[yHaem
u JIHempoM B Mae, W HAYaJIOM YCTOWYMBOTO ITOTEII-
JICHUsI BOIBI — MpU Oojiee paHHEM IMOTEIVIEHUU yCTa-
HaBIMBaeTCsI Oojiee BbICOKass TeMIieparypa u Oojee
aKTHBHO Pa3BUBAIOTCS OMOXMMHUYECKHE PEaKIMK TIO-
TpeOJeHNsT paCTBOPEHHOTO KHcjiopoaa. BriepBbie 1mo-
Ka3aHo, YTO IUIOIIAah Opeojia TpaHC(hOPMUPOBAHHBIX
NpUOPEXHBIX BOA B Mae MOXET OBbITh OIpeaeaeHa mo
JaHHBIM OBeTOBEIX ckaHepoB Tia M ODIS, SeaWiFS
W aHAJIOTMYHBIX CHCTEM, a MOMEHT yCTOWIMBOTO TIO-
BBIIIICHUSI TeMIIEPATypbl — II0 CYTOYHBIM TaHHBIM
N C3 NOAA (http://poet.jpl.nasa.gov). B pesynbrare
MOJYYeHbI OLIEHKW IUIOIIAAd TUIIOKCUU Ha OCHOBE
cooTHoIIeHUs (2). YcTaHOBIEHA XOPOIIO BhIpaXKeH-
Hasl CBSI3b MEXIY TUTOIIAJAbI0 TUTIOKCUN M MHIEKCOM
peretaumy (NDVI) mis 1oxXHBIX objacTeil YKpanHbI.
Bo3MokHOe 00BsSICHEHHE 3TOM CBSI3U COCTOWT B ClIe-
nyomeM. Beicokue 3HaueHuss NDVI cooTeeTcTBYIOT
OOWINIO BJIaru, T. €. YBEJIWYEHHUIO pacxola BOABI OC-
HOBHBIX PE€K M JIMBHEBBIX CTOKOB B MOpE, HM3KUE
gHaueHuss NDVI coorBetcTBy10T 3acyxe. IToatomy
MpY OTHOCUTEJIbHO OoJblnux 3HaueHUussx NDVI yge-
JINYMBAETCS TUIOIIANb TPaHC(HOPMUPOBAHHBIX TIPU-
Ope>XHBIX BOI C BBICOKMM COAEpXKaHMEM OMOTEHHBIX
9JIEMEHTOB, 4YTO SIBJISIETCSI TJIABHOMW ITPEAIIOCHUIKOM
pasButus runokcuu. OOpartHbIld 2ddexT Habmoma-
erca mpu Maibix BeamumHax NDVIL Bta ocobeH-
HOCTH TTO3BOJISIET, BO-TIEPBBIX, ITPOrHO3MPOBATH ILIO-
IaAy TUIOKCUU B JIETHUM TIEPUOA 10 TaHHBIM
MUCTAHIIMOHHBIX U3MEPEHUI 10 UIOHS M, BO-BTOPBIX,
KOHTPOJIMPOBATh CTENEeHb AHTPOIIOT€HHOTO BO3MEH-
CTBUSI Ha CeBepO-3alagHyio oosactb YepHOMOPCKOTO
peruoHa.

Aemopot 6aaeodapam npoexkm EU FP6 “Southern
European Seas: Assessing and Modelling Ecosystem
changes”, konmpaxm Ne 036 949-2 3a wacmuunyto noo-
depaucky H.D. Kupunenko, E.M. Jlemewixo npu evinon-
HeHuu padomol.
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BJIIUAHUE PEYHOTO CTOKA HA DKOJOTMYECKUE YCJIOBUS CEBEPO-3AINTAJHOM OBJIACTU .
YEPHOMOPCKOTI'O PETMMOHA 11O JAHHBIM KOHTAKTHbBIX 1 ANCTAHIUMOHHBIX U3MEPEHWUN

Ha ocHOBe KOMILIE KCHBIX UCC/IEOBaHUI U3Y4asloCh BIUSHUE PeYHOTO cToKa JlyHast u JlHenpa Ha 3K0oJIornye ckoe
COCTOSTHHE CeBepo-3aramHoro ieibda YepHoro Mops. 1 aHaIM3a NCIIONIb30BajIach CIemyIolas nH(popMaIysi: KOH-
meHTpamms xopodmuia a, nHaekc Beretaiiu NDVI, sipkocTh HOpMaTM30BaHHOTO MCXOMSIIIETO N3TyYeHUs Ha pa3-
JIMYHBIX IJIMHAX BOJIH, TEMITE PaTypa IMTOBEPXHOCTH OKeaHa 110 faHHBIM cKaHepoB Tumia SeaWiFS, MODIS, NOAA.
[ToyueHa B3aMMOCBSI3b pacxooB Bojpb! dyHast 1 JIHeTpa ¢ I3MEHUYMBOCTBIO KOHIIEHTPAIIMK XJI0poDIILIa a 1 MHIeKca
cesepoantanTnueckoro konedanust NAO. [TokazaHo, YTo MMEETCS XOPOIIIO BEIpAKEHHAST B3aMMOCBSI3b MEK Y IIJTOLIA-
Iibto runokcuu u uaaekcom NDVI. Ilnomanb rurnokc MoxXeT ObITh OLICHEHA HA OCHOBE TIOJTYYEHHBIX COOTHOIIEHUI
10 CITYTHUKOBBIM TaHHBIM. Pe3y/IbTaThl CTaThii MOTYT OBITH MCTIOJIB30BAHBI [IJIST AUCTAaHIIMOHHOTO MOHUTOPHWHTA 3KO0-
JIOTUYECKUX YCTIOBUM PETUOHA.

H.®. Kupusenxo, B.M. Kywnip, €.M. Jlemewrxo

BIIJIMB PIYKOBOI'O CTOKY HA EKOJIOTTYHI YMOBHA l'lIBHIqHO—3AXI,Z[I:IOT OBJIACTI
YOPHOMOPCBKOI'O PETTOHY 3A JAHUMU KOHTAKTHUX I JUCTAHUIMHUX BUMIPIOBAHb

Ha 0cHOBiI KOMILIEKCHUX TOCTiIZKEHb BUBYEHO BILTMB PiYKOBOIo CTOKY JlyHato i JIHinpa Ha eKOJIOriYHUi CTaH MiBHIYHO-
3axigHoro mesbgy YopHoro mops. A1st aHaI3y BUKOPUCTAHO TaKy iH(QOpMAallilo: KOHIIEHTpAallis XJI0podiny a, iHmeke
BereTaltii NDVI, sickpaBicTh HOpMaJTi30BaHOTO BUXiTHOTO BUIPOMiHIOBAHHS Ha Pi3HUX TOBXWHAX XBWJIb, TEMIIEpaTy-
pa mmoBepxHi okeaHy 3a januMu ckaHepiB Tuiry SeaWiFS, MODIS, NOAA. OtpuMaHo B3a€EMO3B’ 130K BUTPaT BOIU
Hynarto i JHirmpa 3 MiHIMBICTIO KOHIIEHTpAIii XJ10podisly @ Ta iHIeKCy MiBHIYHOATIIAHTUYHOTO KommBaHHI NAO.
ITokazaHo, 1110 € 10Ope BUPaKEHMI B3aEMO3B'I30K MiX TUIoNIco TirmokciiTa inmekcom NDVI. ITioa rirmokceii Moxe
OyTH OlliHEHa HA OCHOBI OTPMMAHMX CITiBBIIHOIIEHb 32 CYITyTHUKOBUMM TaHUMU. Pe3ynbraty cTatTi MOXyTh OyTH
BUKOPUCTaHI JJI1 JUCTAHIIIHHOTO MOHITOPUHTY €KOJIOTIYHUX YMOB PETiOHY.
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