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Buoonruyeckrne XxapakTepHuCTHKH MPUOPEKHBIX BOJ B paiione

CeBacrTomno.Jis nmo AQaHHBbIM IIOKa3aTeEJ i oca0JieHus1 cBeTa
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Mopcxoil zudpopusuneckui uncmumym PAH
299011, 2. Cesacmonoaw, ya. Kanumancxas, 2

[Toctynuia B pepaximio 22.02.2019 r.

PaccmarpuBaeTcss MeToiKa 06pabGOTKU JaHHBIX U3MepeHuit 4- n 9-KaHAJIbHOTO MTPO3PAaTHOMEPOB, pa3paboTaH-
HBIX B OT/ieJie onTuk 1 6unodusuku Mopss MopcKoro rupopusnueckoro HHCTUTYTa M aKTHBHO HCIIOJIb3YIOIIXCS
B 9KCIIEJIMIIMOHHBIX nccaenoBannax. Ha ocHose manubix (28—31.07.2015 . u 9—10.09.2015 r.) HaTypHBIX U3Mepe-
HUIT TOKa3aTessl ocJaabieHns cBerTa 9-KaHATbHBIM IPO3PAYHOMEPOM MOJTyYeHA CHCTeMa OPTOTOHATBHBIX (DYHKIIHIT
sl TpuGpekHbIX Boi UepHoro Mopsi B paiione r. CeBacromosis. OHa HCIOIb3YeTCS ST BOCCTAHOBJIEHUS CIIEK-
TPAJIBHOTO pacipe/eeHNsl TToKa3aTes ocJabIeHNs B IIMPOKOM JNalia3oHe [JIMH BOJIH 110 U3MepeHusM B AByX (460
u 625 HM) ydactkax crekTpa. [IpeaaraemMast MeToMKa UCIOAb30BaHa /I pacuyera GUOONTHYECKUX XapaKTePUCTHK
0 pe3yJbTaTaM M3MepeHHil moKa3aTess 0cTa0JIeHIs cBeTa B IBYX HKCIEIUINIX HayIHO-MCCIe0BATENBCKOTO CY/IHA
«Bupioza» 09—10.09.2015 r. u 12—13.09.2016 r. B npubpexHbIX BojaxX B paiione r. CeBacronoss. OCHOBHBIE 0CO-
GEHHOCTH TOJTYUYeHHBIX PacIpe/ie/ieHUuil TToKa3aTes el MOTIOIe N PACTBOPEHHBIM OPTaHIYECKIM BeleCTBOM U pac-
CesTHUS B3BECBIO CBSI3aHBI C BBIXO/IOM Ha TIOBEPXHOCTb MOPS ILTIOMOB, 00Pa3yIOIUXCs U3 CTOUHBIX BOJ[, BBITEKAIOINX
13 aBapuiTHOTO paspbiBa KOJLIEKTOpa cOPOCOBOTO yCTpoiicTBa.

Kntouesvie cno6a: B3BelieHHOE BENECTBO, PACTBOPEHHOE OPTaHUYeCKOe BeIlecTBO, MPO3pauHOMep, MOKa3aTesb
ocrmabmenns cera, oM, YepHoe Mope; suspended matter, dissolved organic matter, transparency meter, beam

attenuation coefficient, plume, Black Sea.

BBeaenue

OnTiyeckast CTPYKTypa MPHOPEKHBIX BOJ B paii-
ore CeBacToIIOJIST NMeeT CJOKHBI XapakTep, 00yCJI0B-
JIEHHBIIT HEOJTHOPOTHOCTBIO pacIipe/leleHIs ITaHKTOHA,
a Tak’Ke TOCTYTIJICHNEM BellleCTB eCTeCTBEHHOTO 1 aHTPO-
MIOT€HHOTO TIPOUCXOXK/AEHNA. Masble TJIyOUHBI U 0CO-
6enHocT penbeda Oepera IPUBOIAT K 3HAYNTETBHOIT
U3MEHYNBOCTH TPOCTPAHCTBEHHON CTPYKTYPBI BOJ U €€
OBICTPOIl TIepecTpoiike B 3aBUCHMOCTH OT MHTEHCUBHO-
CTH W HaIpaBJieHHs BeTpa u TedeHwuii. OnepaTUBHBIN
MOHHUTOPUHT 3KOJOTHYECKOTO COCTOSTHUS TPUOPEKHBIX
BOJI, BBIABJIEHIE NCTOYHUKOB MX 3aTpsI3HEHNs, OIpee-
JIeHTIe TIyTell pacIpoCcTpaHeHNs 3aTPA3HAIONIINX BelllecTB
SIBJISIIOTCST BJKHBIMU OKeaHOTpaUuecKuMu 3ajaduaMi,
pellieHne KOTOPBIX BO3MOJKHO MyTeM U3MEPEHUST OITH-
YeCKIX XapaKTePUCTUK BOJ, B YaCTHOCTH TMOKAa3aTeJist
ocabIeHns cBeTa.

[Tokazarenb ociabieHnusT HalpaBIEHHOTO CBeTa
(ITOC) — onrnyeckas XapaKTepHCTHKA MOPCKOH CpeJibl,
TIOCTOSTHHO W3MepseMass B 3KCIEAWIINOHHBIX TICCTe-
JOBaHNAX MOPCKOTO THAPOPU3NIECKOTO WMHCTUTYTA
(MT1) PAH. B otaene ontukn n 6uou3HKH MOPs
MTIUM PAH pans atux nueneit paspaboTaHbl U HCIIOJIb-
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3ytorcsl 4- 1 9-KaHAJIbHBINH ClIeKTpaJbHble N3MepUTesH
po3payHocTH. TeXHUYecKne XapaKTepUCTUKH IPHOO-
POB TpejcTaBIeHbl B Tabd. 1.

CoBpeMeHHDBIE MeTOANKN 06paGOTKN JaHHBIX W3-
Mmepenuit [TOC m MamomapaMerpuieckne GUOONTHYE-
ckue Mozenu mno3BousigioT no BesuunHe [TOC ompene-
JIATb cojlepsKaHue B MOPCKOIT BOjie ONITHYECKH aKTHBHBIX
npuMecefi: (QUTOMIAHKTOHA, OPTAHUYEeCKOW U MUHe-
paJIbHOII B3BeCH, PACTBOPEHHOI'O OPraHUYecKoro Bellle-
ctBa. O630p TaKkMX MeTOJOB W MojeJeil TPUBOIUTCA
B pa6ote [1].

[lannbie namepennii [IOC n paccuntanuble o HUM
XapaKTePUCTUKN MOPCKOI cpeIbl HeOOXOAMMBI /I TI0-
noJiHeHust 6a3bl OKeaHOTpaUIECKUX JAHHDBIX, HCIIOJIb-
3yeMbIX JIJISI OIeHKH COCTOSTHISI MOPCKOIT CpeJibl, a Tak-
JKe IS TTapaMeTPU3allMy YHCIEHHBIX OGHOOTTHYECKUX
MojeJieil.

B Hacrosmeil pa6oTe paccMaTpuUBaeTCs MeTOAUKA
06pabOTKNU JTaHHBIX U3MepeHuil 4- n 9-KaHATBHOTO MPO-
3PAaYHOMEPOB W TIPUBOIATCSA OMOONTUYECKUE XapaKTe-
PUCTHKU TPHOPEKHBIX BOJ B paiione T. CeBacTomoJs,
MoJIyuYeHHbIe B pe3yJbTaTe ee MCIO0Ib30BaHUS TTPUMEHN-
TETbHO K JAHHBIM JBYX HKCIEIUIII HAYIHO-MCCIIENO0-
Baresbckoro cyana (HUC) «Bupiosa» 9—10.09.2015 .
n 12—13.09.2016 r. IlosydyeHHble pe3yJsbTaTbl COIJIA-
cyioTes ¢ my6aukanusamMu [2—6], B KOTOPBIX MOKa3aHO
HaJM4ie TILIIOMa, O06pa3yIoIlerocss M3-3a aBapUilHOTO
pa3pbiBa MarmcTpaall CTOYHBIX BOJ B HCCJTETyeMOM
paiioHe.
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MaTepHaJII)I H METOoAbl UCCJIEA0OBaHUSA

KonrakTtHbie usMmepenusi. B pa6ore ucrosib3oBa-
Hbl ganHble uaMepenuii [TOC B Tpex skcreaniusax
HUC «bupioza» B mpubpexnbix Bojgax r. CeBacrto-
monsg:  28—31.07.2015r., 9-10.09.2015r. u 12—
13.09.2016 . B 2015 Tr. wm3MepeHHS BBHITOJHAINCD
B 9 criekTpaabHBIX KaHatax, B 2016 r. — B 4 (tabm. 1).
IIpuGop pabGotan B pexuMe 30HIUPOBAHUS, C MaKCH-
MaJibHOI TIy6uHOl 30HIUpoBaHms 60 M, pas3pelieHIeM
no raybune 1 M ams 9-kananbnoro u 0,1 M i 4-ka-
HAJTBHOTO Tpo3pauHoMepoB. [Ipu o6paboTke JaHHBIX
JUISL oTIpefieJieHns GUOONTHYECKNX XapaKTepUCTUK HC-
nosb3oBasch cpegnne 3HaveHug [IOC B ciaoe 0—5 M.

Ta6numa 1

OcHoOBHbIE TEXHHYECKHE XapaKTePHCTHKH
4- 1 9-KaHAJIBHOTO NPO3PAYHOMEPOB

3HaueHne
[Tapamerp
4-KaHAJbHBIN | 9-KaHaJIbHBII

Jlnamason u3MepeHuit noxa:1 0.01-5.0 0.01-5.0
sarens ocnabaenus (In), M
HOFpeHiHOCTI) U3MepeHuit £0,015 £0,015
(In), m

370, 400,
CrieKTpasbHBIil AMana3oH, 460, 520, 447,5, 470,
HM 590, 625 505, 530, 590,

617, 660
[Iupuna mosockr 1235 12-35
MPOMYCKAHUs KaHaja, HM
JlmmHa onTuueckoil 6asbl, M 0,125 0,125
Bpemsa usmepenus 0.1 3
1-To cmexTpa, ¢
MakcumasapHas riry6uHa 150 150
TOTPYIKEHUs, M

PacmosioskeHne cTaHImil TOKa3aHo Ha KapTaxX Mpo-
CTPAHCTBEHHBIX pacIpe/esleHIil B cJeIyIoNieM pas/iere.

Cucrema oproronaabnbix pyskmmii. /[ MaccuBa
KOHTaKTHBIX naMepenuii criektpos I1OC ¢(i;) 9-kaHaib-
HBIM TIpo3padHoMepoM B 2015 T. IpoBe/IeHO pasyiosKeH e
Ha co6cTBeHHble BeKTopbl (Tab1. 2). O6uee Koamdect-
BO CIIEKTPOB ucxoaHoro Maccusa N = 1151 (6e3 ocpen-
nenns B caoe 0—5 M) npu yeaosun ¢(530) < 1,2 m7'.

Ta6auma 2

Ilapamerpsl pasioskenusi cnekrpos [1OC
HA OPTOTOHAJIbHbIE (DYHKIMU

Jlmaa Cpennee 3Have- | 1-if opToro- 2-ii oproro-
BOJIHBI Aj, aue [1OC HaJIbHBII HaJIbHBINI
HM <cO)>, m! sektop Wi(%;) | BekTop Wa(2;)
370 1,09 0,56 0,81
400 0,92 0,45 -0,18
447,5 0,70 0,36 -0,21
470 0,63 0,35 -0,25
530 0,57 0,26 -0,23
590 0,65 0,24 -0,22
617 0,82 0,20 -0,25
660 0,93 0,26 -0,20

KomuectBo mmma BotH cniektpoB [IOC cocraBuio 8,
TaK KaK OJMH KaHaJ IMpo3padHoMepa He paborai. Ilep-
Bble [Ba COOCTBEHHBIX umcsiaa paBHbl 71,86 um 6,75%
COOTBETCTBEHHO; OTHOCUTETHHAS TUCTIEPCUS CIIEKTPATh-
Horo pacupenesnenna [IOC, onucbiBaemas JAByMS Iiep-
BBIMU BeKTOpaMu, — 79%.

Panee Takas cucreMa OpPTOTOHAJIBHBIX (DYHKITHIT
6bLTa TIOJTy4eHa [T TTOBEPXHOCTHBIX BOJ TJIYGOKOBOJI-
Hoit wactu YUepHoro mops [7]. /lnsg mpubpeskHBIX BOJ
9TO clleJJTaHO BIlepBble HAa OCHOBE HOBBIX JaHHBIX Ha-
TYPHBIX W3MepeHNH, MoayIeHHbIX B 2015 T.

ITa cucTeMa OPTOTOHATBHBIX BEKTOPOB UCTIOTH3YeT-
cs 1T BOCCTAHOBJIEHUS CIIEKTPAJIBHOTO pacripejiesie-
mng [IOC B gmamasone gauH BoaH 370—660 HM 10
HEIOJIHBIM CIIeKTPAIbHBIM 3MepeHusM (B ciydae Mpu-
MeHeHUsI 4-KaHaJbHOTO TIpo3payHoMepa). BoccTaHoB-
JieHUe MPOBOAUTCS TI0 (hOopMYy.Jie

C(Xi)::<0(ki)> + kﬁYl(ki)+—kfF2(ki), (1)

rzie ¢(X;) — BoccraHoBJienHble 3HadeHus [IOC.

Bemnunnbr <c(;)>, W(A;) u W,(X;) npuBemeHb!
B Tabu. 2. Koadduuumenrtsr ky u ky onpezpensiorcs 1o
usMepenubM 3HavenusaM [[OC wa mauHax BOJMH Ay =
= 460 HM U1 Ay = 625 HM U3 cJeJyOUINX yCJI0BUIL:

c(460) = <c(460)> + k¥, (460) + kW, (460),
c(625) = <c(625)> + k¥ ,(625) + k,'¥,(625).

CpenHgs 10 crekTpy ommoka npeactaBaerus [1OC
JIByMsI BeKTOpaMu cocrtaBiisteT 21%. ITo BbI3BaHO 3Ha-
ynteapubiMu BapuamaMu [IOC B mpubpekHBIX BOIaxX
10 CPABHEHUIO C OTKPBITBIMU PailoHaMU MOPS.

Mertoauka omnpeaeseHuss OHOONTHYECKHUX Xapak-
tepuctuk 1o IIOC. B [8] npesioxkeH MeTo/1 ClIEKTPAJIb-
noro o6paienusi [IOC ¢ 1esbio ompesieieHus: CoJep-
JKaHMS OINTHYECKM aKTHBHBIX IpuMecell, B YaCTHOCTH
B3BeCH M PACTBOPEHHOIO OPraHMYeCKOro BellecTBa.
Jl1s 3TOTO HEOOXOAMMO 3HATh CIEKTPAJbHOE pacrpe-
nesenne [IOC B mmpokoM amana3oHe [IJINH BOJH,
OT yJbTPAUONETOBOTO [0 KPACHOTO CHEKTPATHHBIX
KaHaJOoB.

B 2015 r. takoe pacmnpenenenne [TOC 6b110 Hemo-
CPeJ/ICTBEHHO U3MePeHO 9-KaHAIbHBIM IPO3PAYHOMEDPOM.
B ciyuae JaHHBIX, IHOJyYeHHBIX 4-KaHAJbHBIM IIPO3-
pauHoMepoM B 2016 r., cnekTpajsbHOe pacipejiesieHne
[TOC B mmpokoM amanasoHe JJUMH BOJH OBLIO BOCCTa-
HOBJIEHO C TIOMOIIBIO CUCTEMBI OPTOTOHAJTBHBIX (hYHK-
it (1) 1o maMepeHMsaM Ha ABYX [AJMHaAX BogH (2).

Ananutndeckoe Bbipaskerne [1IOC ¢ yueTom onTu-
YeCKU aKTUBHBIX KOMIOHEHTOB MOPCKOI BOJIbI, BJIHIO-
X Ha MOIJIOIleHUe M paccesiHue cBeTa, M € UCIIOJb-
30BaHMeM IIPUHATBIX B JHTepaType IapaMeTpHu3alluii
uMeer cJeyOUil BU:

c) =a, (W) +b, (L) +

n (3)
+ g (400)e™S =400 bp(550)(550j :

A
rae aw(L) 1 by(L) — moromenne u paccesHue 4YUCTOi
BoJo# [9]; @0c(400) — morsomnienye pacTBOPEHHBIMI
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U B3BEIIEHHBIMH OPTaHNYECKUMH  KOMIIOHEHTaMH;
b,(550) — paccesiHue B3Becbio; Koabduruent S =
= 0,018 o panubM [10] ¢ yyeToM cOOTHOIIEHUST pac-
TBOPEHHOTO OPraHMYecKoro BellecTsa u Jerputa B Uep-
HOM MODE; 7 — IapaMeTp, BhIPasKAOIUH CIIeKTPaTbHYIO
CEJeKTHBHOCTh ~ PACCeAHMsI, I MEJKHX  YaCTHIl
(<1 Mxm) n = 1,7, nus kpynssix — n = 0,3 [11]. Tlo-
rJIoleHre TMTMeHTaMi (PUTOTJIAaHKTOHA B JaHHOW Tia-
paMeTpU3alui He YYUTHIBAETCS, TaK KaK OHO MeHbIIle,
YeM TOTJIONIeHNe PaCTBOPEHHOI OPTaHNKO|, U CyIecT-
BEHHO MEHbIIIE, YeM PaccesTHue.

Borunc/ieHie HeU3BECTHBIX MapaMeTPOB (dog(400),
b,(550) 1 n) MPOBOAUTCS IYTEM AIIPOKCHMAIMI JKC-
HepUMEHTaIbHBIX JaHHbIX (QyHKuueil (3) MeTogoM Hau-
MEeHBIINX KBaJpaToB B CIeHaIbHO pa3paboTaHHON HTe-
panunonHoii mpoueaype. IT0CKOIBKY MOTJIONIEHHNE Opra-
HUYECKUM BENIECTBOM BHOCHT HamGOJIee CYyIIeCTBEH-
HBIIT BKJI/] B CIEKTpasbHOM JuarnasoHe g0 490 HM, TO
B 1€pBOM TPHOJMKEHUH OIPEIENSIOTCS  PaccestHue
B3Becblo b,(550) 1 mapaMeTp CeJIeKTHBHOCTH 1 B JHa-

nazoHe JJMH BoJH 470—660 HM Ge3 ydera opranude-
CKOTO BelllecTBa. 3aTeM B Amama3oHe AauH BoaH 370—
470 HM paccYUTHIBAETCS amg(400) Ha OCHOBE U3BeCT-
Horo b,(550). B mocreAyiomux HUTepanusax HCIOJb3Y-
I0TCS BBIUUCJIEHHBIE Ha TIPEIBIAYIIeM dTare 3HAUEeHUS.
Jlma moctmkenust cxoxaumoctu Tpebyercs o 10 urepa-
nuit. CyMMapHasg MOTPeNTHOCTb MeTOJa COCTaBJIeT
0K0JI0 15%.

Pe3sybTaThl 1 00CY:K/1eHHE

Ha pnc. 1 mokasaHo pacipejeseHne IIoKa3aTess
ocrabieHns cBeTa B IHcciaegyeMoM paitone B 2015
n 2016 rr. O JAaHHBIM KOHTAKTHBIX u3Mepenuii. Ha
pHC. 2 Ipe/CTaBJeHbl TPOCTPAHCTBEHHbIE pacIpejiee-
HIS GHOONITHYECKUX XaPAKTEPUCTUK, PACCYNTAHHBIX T10
pansbiM [TIOC. Ha pucynkax JuHHeil IIOKa3aHO I10JI0-
JKeHIe MOBOIHOI MarucTpaan c6pPOCOBOTO YCTpoiicTBa
CTOUHBIX BOJI, 3Be3/I0YKOIl — MeCTO ee MpeIoaraeMo-
ro paspnsiBa [3, 5].

c(530), m'
1 T S
= 1,25
‘ — 1,20
C.1I. = 115
44,56° | = . - 1,10
: b
0 .* +\ & I '
t i 0,657957/% op” e — 0,95
s P A — 0,90
44 52 - * > W T = 0.85
s = 0,80
* . * — 0,75
— 0,70
44,54 | - 4 40,65
— 0,60
: L : L——+—t1 1 Ligss
33,37 33,38 33,39 33,40 33,41 33,42° B.1
a
f 2 1
44,560° T T T T T T T T ((12())“ %
2 ' 0,42
44,558 |- o 4
b 1
X — 0,40
44,556 | A 4 =
- |, A L 0,39
44,554 | s * . +4
* 6\ - —
A . L L1 0,37
- * —
44,532 |- S *0°o . + =
: ; 10,35
44,550 X 037 ' 1
0,34
44,548 + . . 5 4 41 H
1 1 | 1 | 1 | | — 0,33
33,39 33,394 33,398 33,402 33,406 33,41° p.1.

6

Puc. 1. Pacnpezenenue nokasateis ocaabuenus csera B caoe 0—5 M B nmpubpesknbix ogax r. Cesacromons: 9—10.09.2015 r. (a);
12—13.09.2016 r. (6); poMObI — CTaHLUK

Broonrtuyeckne xapakTepHCTHKH NPUOPEKHBIX BoJ B pailoHe CeBacTomnouis...
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Ta6auma 3

CraTucTHYecKHe MoKa3aTeau HU3MEPEHHBIX U PACUYETHBIX AaHHbIX

Craructuuecknit | ¢(530), ™" | ¢(520), M Aorg(400), M b,(550), ™'
noKasaTe;b 2015 . 2016 . 2015 1. | 2016 1. | 2015 1. | 2016 .
Cpennee 0,70 0,35 0,45 0,44 0,97 0,23
CKO 0,16 0,02 0,13 0,03 0,11 0,02
MuHumMyMm 0,55 0,33 0,27 0,40 0,65 0,21
Maxkcumym 1,38 0,42 0,68 0,52 1,25 0,30
Mennana 0,65 0,35 0,44 0,43 0,97 0,22
1-if kBapTHJID 0,63 0,34 0,33 0,42 0,90 0,22
3-if KBapTHIb 0,70 0,35 0,57 0,45 1,04 0,23

Ha puc. 1, 2 xopo1o BuJHbI «IISITHA» BOJI, UMeI0-
IIUX TOBBINIEHHbIE 3HAYeHUsT GUOONTHYECKNX XapaKTe-
PUCTHK B OTJIMYUE OT OKPYKAIOMUX UX (POHOBBIX Be-
guarH. Takne 0oco6eHHOCTH B MPOCTPAHCTBEHHBIX pac-
[pe/e/IeHISIX TIOKa3aTesieil B 06enX CheMKaX CBSI3aHbI
C BBIXO/IOM Ha MOBEPXHOCTH MOPSI ILTIOMOB, 06Pa3yonX-
€SI U3 CTOYHBIX BOJI, BBITEKAIONINX U3 pas3pbiBa TPYObI.

B Taba. 3 mpejcTaBieHbl CTAaTUCTUYECKUE ITOKa-
3aTesin  paclpe/ieleHnil BeJMYUH, IPUBOJAUMBIX Ha
puc. 1, 2. B nejioM BeTMYUHBI TOKa3aTeseil ocaabaeHns
cBeTa, IIOIJIOIEHUSI PACTBOPEHHBIM OPraHHYeCKHM Be-
IeCTBOM W PacCesHUs B3Bechlo ObuLIN BhIme B 2015 T.
o cpaBHenmio ¢ 2016 . Tak, B 2015 r. Bemunusr [TOC
ObLII BBIIITE B 2 pa3a, a MOKa3aTesisl PAcCesTHUsT B3BECHIO
B 3—4. DT0 MOKeT OBITh CBI3aHO ¢ TeM, uTo B 2015 T.
MUKHOK/IMH PACIIOJIATAJICS 3HAYNTETLHO OJIKe K TIOBepX-
Hocty, yeM B 2016 1. [12, 13], uTo mo3BonI0 60IbIIEMY
00beMY CTOYHBIX BOJ BBIHTH Ha TIOBEPXHOCTD.

[IpocrpaHcTBeHHOE paclipejie/ieHlle BeJUYUH TECHO
CBSI3aHO C AWHAMUKOW BOJ B JaHHOM paiioHe. B o6enx
IKCIIENITIAX TPOBOAMINCH MU3MEPEHNS aKyCTHIeCKIM
JIOTLIEPOBCKUM TIPO(PUIOMETPOM TeUeHNit, YTO TMO3BO-
JILJIO TIPOAHATN3UPOBATh TEKYIIYIO JUHAMIYECKYIO CHU-
Tyaluio.

Cpemka 2015 r. Pacupenenenne tedennii 8 2015 r.
OBLTIO HEOJHOPOIHBIM. 9 ceHTSIOPsST B MOPUCTOIl YacTu
JIOMUHUPOBAJIM Cpe/IHIE TeYeHMs 3allaJHOI0 HallpaBJie-
Hus ¢ 6oJilee BBICOKMMU 3HAUEHUAMU CKOpocTH. B mpu-
OpEKHOIl 30He TedyeHUsT UMeJU TeHIEHINIO BBICTPaN-
BaTbCA B/IOJIb 6eperoBoii uepThl. Tak:Ke B BEPXHEM CJIOe
HabJII0/1a/I0Ch U3MeHeHNe HANpPaBJIeHusI TeueHni oT 3a-
MaJIHOTO [JI0 I0KHOTO Tpu ynaaenun ot 6epera. 10 cen-
TAGPST JOMIHUPOBAJIN TeUeHHs CeBEPO-3aI1a[HOTO B/IOJIb-
6eperoBoro HampaBJeHns. KapTuHa B paiioHe BCILIBI-
THA TUTIOMa ObLTa pa3Ma3aHa. B mepBblil feHb Ha6IO-
JeHnit 9 ceHTA6PS ILUTIOM BCILIBLI K I0TO-3aIaZy OT Mec-
Ta pa3pbiBa TPYOBI W OBbLI OTHECEH TeUueHWeM Ha 3amaf,
YTO OTpa’kaeTcd B paclipefie/IeHNN ToKasaTeas To-
TJIONeHNsI PACTBOPEHHON OpraHuKoii. YMeHbIlleHUe
KOHIIEHTPAIIMM TIOKA3aTesisl paccesHUs B3BeCH B 10TO-
3aIaTHOM HAMpPaBJIEHUH MOKHO OGBSCHUTH TOCTEIeH-
HBIM BbINIaJleHIeM U3 IIIoMa YacTHll B3Becu. Bo BTopoit
JleHb TLTIOM TIPH BCIUIBITUU TIEPEHOCUJICS Ha CeBEpo-
3amajl BAOJbOEPETOBBIM TeUeHUeM, UTO BHIHO TIO pac-
TIpe/ie/IeHIIM ToKa3aTesieil ocabIeHns cBeTa 1 IIOTJIO-
MeHNsT OPTaHUKOIL.

Cpemka 2016 r. 12—13.09.2016 r. goMIHIPOBAJIN
BJI0JbOEperoBble TeueHUs. [LIOM CHOCHJIO TeueHHeM
BJI0Jb Gepera, M OH MOSBISJICS Ha TOBEPXHOCTH MOPS

K ceBepo-3allajly OT MecTa paspbiBa TpyObl. Bcienct-
BUE CYTOYHOU Pa3HUIbI BO BPEMEHU IIPU CbeMKe pa3-
HBIX YacTell MOJUTOHA IUTIOM Ha BTOPOIT JeHb (UKCHPO-
BaJicd ellle Jajee K CeBepo-3amajay, IMpH 3TOM IOKa3a-
TeJIN PaccesdHI B3BECBHIO U IOTJIOMIEHNS PacTBOPEHHOIT
OPTaHWKOIl B HeM OBLIN BBINIE, YeM B MeCTe MOSIBJIECHUS
Ha noBepxHocTH. OObICHSAETCS 9TO TEM, YTO IPU IO-
SBJEHUN Ha TOBEPXHOCTU BEPXHSIS YacThb BOJ ILIIOMA
ysKe 4acTHYHO CMellaHa ¢ MOPCKUMHU BOJaMHU. 3a Bpe-
Ms TepeHoca ILTIoMa K IMOBEPXHOCTH MOpS IOJHIMA-
JIACh €TO OCHOBHAsI 4acTb M OMOOINTHYECKHe MOoKasaTe-
JI1 B HEM CTAHOBUJIVICH BBIIIIE.

JlaHHbIe MICTAHIMOHHOTO 30H/IIPOBAHNS TTO3BOJISIOT
TaKKe TTPOBOIUTH MOHUTOPUHT aHTPOIIOTEHHBIX BO3/IEHCT-
BUil B MpuOpeXKHbIX pailoHax. B pa6ote [3, puc. 5, a]
IpHUBeJleHa CBOJHAS KapTa 3arps3HeHmii, cdopMupo-
BaHHas 10 pe3yJabTaTtaM 00paboTKH KOCMUYECKUX ONTH-
YeCKIX MHOTOCIIEKTPATbHBIX M306paskeHNi, MOJydeH-
HBIX B Tepuoz ¢ 17.05.2014 r. mo 12.09.2016 r. Ilo man-
HpiM cryTHuHKa Sentinel-2A 12.09.2016 r. u cuyTHuUKa
GeoEye 10.09.2015 r., Ha kapTe BbIJeJIeHbI 00JIaCTH 3a-
rps3HeHnit (KeIThIil 1 KPacHbIH 1IBET COOTBETCTBEHHO ),
KOTOPBIE COBIAJAIOT ¢ OOJACTSMHU TIOBBINIEHHBIX 3Ha-
YyeHuii 6uoonTHyeckux Xapakrepuctuk (cMm. puc. 1, 2).

3akioyenue

Taxkum o6pasoM, B paGoTe TokKazaHa 3(hQeKTHB-
HOCTD HICIIOJIb30BaHUS MTOKa3aTess ocaabIeHnsT HallpaB-
JIEHHOTO CBeTa JJid OIeHKNM OMOONTUYECKUX XapaKTe-
PUCTHUK TTPUOPEKHBIX BOJI, TIOBEP;KEHHBIX aHTPOIIOTEH-
HoMy BozjelictBuio. [IpemymokeHa MeTtoguka pacyeTa
ToKa3aTesiell TMOTJIONIEHNS PACTBOPEHHBIM OpraHmye-
CKIM BeIeCTBOM W PACCEeIHUS B3BECBHIO MO pe3yJibTa-
taMm u3aMepenuii [IOC 9- wmm 4-KaHATBHBIM NPO3pay-
HoMepoM. /[l mpubpeskHbIX Boa B paiione r. Cea-
CTOMOJISI TIOJIyYeHa CUCTeMa OPTOTOHATBHBIX (DYHKITHIA,
MTO3BOJIAIONIASA BOCCTAHABIMBATH CHEKTPATbHOE pacipe-
nesenne [TOC B mupokoM amuanasoHe JJMH BOJH IO
U3MEPEHUsIM B JBYX ydYaCTKaxX CIeKTpa. JTO0 Heo6XOo-
MO 71T pacyeTa OGUOONTHYECKUX XAPAKTEPUCTHK 10
nanabiM [TOC B cayvyae mcnoJib30BaHMs 4-KaHAJIbHOTO
IIpo3pavyHoMepa.

B pesyabraTe 06paGoTKU JAHHBIX ABYX 9KCIIEIUIINIT
HUC «bupioszar 9—10.09.2015 r. u 12—13.09.2016 r.
nosryuerbl pactipesnenernsa [IOC 1 6noonTnyecknx Xa-
PaKTepUCTUK B MPUOPEKHBIX BoJax B paiione r. CeBa-
CTOTIOJISA, TIO/ITBEPIK/AIONINE HAJNUNE PAa3pPbIBa MOIBO/I-
HOIl MarmcTpan CTOUYHBIX BOJ[ B HCCJIeyeMOM paiioHe.
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OcHoBHBIE 0COGEHHOCTH B pacipegejieHuAX OUOOITH-
YeCKUX ToKa3aTesei COOTBETCTBYIOT Haé]HOlIaBIHefICH
JTUHAMIYeCKOI CUTyalnuu, a TaKKe JaHHBIM JUCTaHIIN-
OHHOTO 30HAWPOBaHUA.

HOJIy‘-IeHHbIe pe3yJibTaTbl 1 METOAUKHN MOTYT OBITh

HCIIOJIb30OBaHbl 1IPpU [[a]IbHeﬁ]l[eM MOHUTOPUHIE 3TOTO
paﬁOHa OIITUYEeCKUMU MeToJaMH, a TaKiKe [1JId OLleHKHN
CJIOKHBITENCS 9KOJIOTHIECKO CUTyallnuu.

PaGora BbIlIOJIHEHA B pPaMKaX TocC3aJaHuA II0 Te-

MaM Ne 0827-2019-0002 n 0827-2019-0004.

1.

284

Jlesun HM.M. MajonapaMeTpiuuecKie MOJEU MePBUTHBIX
OITHYECKUX XapaKTEePUCTHK MOPCKON Bojbl // DyHuaM.
n npuka. ruapocpus. 2014. T. 7, Ne 3. C. 3—22.

. Heanoe B.A., Kamynuna E.B., Cosza E.E. OueHkn aH-

TPOTIOTEHHBIX BO3JIEICTBUN Ha sKOCHCTEMY akBatopuu le-
paKJIeficKoro MoOJIyocTpoBa B palioHe PACIOTOKEHUs TJIy-
6uHHBIX cTokoB // Ilpomecchl B reocpemax. 2016. No 5.
C. 62—68.

.Bondyp B.I., Bopo6ves B.E., 3anmwun B.B., Cepeops-

noui A H., Jlamywxun A.A., JIlu M.E., Mapmunos O.B.,
Xypuax A.1l., T'punuenxo /[.B. MOHHTOPHHT aHTPOIO-
TeHHBIX BO3eiicTBUIl Ha mpuOpesKHble akBaTopny UepHOro
MOPS 10 MHOTOCHEKTPAJbHBIM KOCMIUYECKUM H300PaskeHI-
am // Uccaen. 3emnu us kocmoca. 2017. Ne 6. C. 3—22.

. Cosza E.E., Konopamves C.H., I'odun E.A., Carenuyx K.A.

Ce3oHHasl JUHAMUKA COJleP’KaHUSA U JIOKAJIbHbIE HCTOYHU-
KI OUOTEHHBIX 3JIEMEHTOB B BOJAX HPHOPEKHON aKBaTO-
pun Tepakieiickoro mosyoctpoBa /,/ Mopck. ruapodus.
skypH. 2017, Ne 1. C. 56—65.

.Bondyp B.I., Heanoe B.A., [Aynros B.A., T'opsuxun FO.H.,

Bamuun B.B., Kondpamoes C.H., lu M.E., Myxanoe B.C.,
Cosza E.E., Yyxapes A.M. CTpyKTypa 1 IPOUCXOKICHIEe
nojBoaHoro mmoma BOiusu Cesacronons // DyHzaaM.
n npukJ. ruppocus. 2018. T. 11, Ne 4. C. 42—54.

.Bondyp B.A., Heanoe B.T., @onun B.B. OcobeHnoctn

pacinpocTpaHeHus 3arpA3HeHuda BOJA M3 II0JBOJHOIO HC-

10.

11.

12.

13.

TOUYHHMKA B CTPAaTU(HIMPOBAHHON cpe/ie NMPHOPEKHON aK-
Batopun // U3s. PAH. ®us. atmocd. u oxeana. 2018.
T. 54, Ne 4. C. 453—461.

. Manvkoscxuit B.H1., Conoevee M.B. O BO3MOKHOCTH BOC-

CTAQHOBJIEHHS CIIEKTPAJBHOTO pACIIpeeTeHIs T0KAa3aTess
ocJTabyeHnsT U3TyYeHnsl B IOBEPXHOCTHBIX BoJaX UepHoOro
MOpsI [0 M3MepeHHsIM Ha OJHOil juriHe BoJHbl // Cucre-
MBI KOHTpOJI oKpy:Katoreit cpefpr. 1999. C. 119—124.

. Kopuemxuna E.H., Jlamywxun A.A. Onpeze/ieHue KOHIIEH-

Tpanuii pacTBOPEHHOTO OPTAHUYECKOTO BEIecTBa U B3BeCH
IO CIIEKTPATBPHOMY IIOKa3aTe 0 0cJIa0IeH s HallPaBJIeHHO-
ro ceera // Dxojormueckas 6e30MacHOCTh IPHOPEKHON
n nresrbgoBoit 30H Mops. 2016. Ne 3. C. 44—48.

.Pope R.M., Fry E.S. Absorption spectrum 380—700 nm

of pure water. II. Integrating cavity measurements //
Appl. Opt. 1997. V. 36(33). P. 8710—8723.

Churilova T.Y., Suslin V.V., Berseneva G.P., Pryahi-
na S.F. Parameterization of light absorption by phyto-
plankton, nonalgal particles and coloured dissolved or-
ganic matter in the Black Sea // Proc. IV Intern. Conf.
Current Problems in Optics of Natural Waters. Nizhny
Novgorod. 2007. P. 70—74.

Onmuxa oxeana. T. 1. @usuyeckass ONTHKa OKeaHa.
In. 8 / Ors. pea. A.C. Mouun. M.: Hayka, 1983. 372 c.
Omuem o HUP «Paspa6oTka MeTOJ0B U CO3/IaHUE 3KC-
MepuMeHTAIbHOTO o0pasiia CUCTEMbI MOHUTOPHHTA aHTPO-
MIOTE€HHBIX BO3/IeNCTBII Ha mIeabhoBble 30HB UepHOMOP-
ckoro To6epexxbs Poccuiickoit  Demepaliil, BKIIOYas
KpbIMCKIii TTOJIYOCTPOB, Ha OCHOBE CIYTHHKOBBIX U KOH-
TaKTHBIX JaHHbIX». Ne 14.577.21.0110 or 15.01.2014.
Iram 3. 2015.

Omuem o HUP «Paspa6oTka MeTOJ0B U CO3/IaHUE 3KC-
epuMeHTAIbHOTO o6pasiia CUCTEMbI MOHUTOPHHTA aHTPO-
MIOT€HHBIX BO3/IeNCTBII Ha mIebhoBble 30HB UepHOMOP-
ckoro To6epexxbs Poccuiickoit  Demepaliiil, BKIIOYAs
KpbIMCKHiT TTOJIYOCTPOB, Ha OCHOBE CIYTHHKOBBIX U KOH-
TaKTHBIX JaHHBIX». Ne 14.577.21.0110 or 15.01.2014.
Iram 5. 2015.

E.V. Mankovskaya, E.N. Korchemkina, A.N. Morozov. Bio-optical characteristics of Sevastopol coastal

waters from the beam attenuation coefficient.

A technique for processing measurements with 4- and 9-channel transparency meters developed at the Depart-
ment of Marine Optics and Biophysics of Marine Hydrophysical Institute are discussed. A system of orthogonal
functions for beam attenuation coefficient of coastal waters near Sevastopol was derived on the basis of new
measurements with a 9-channel transparency meter. It was used to retrieve the spectral distribution of the beam
attenuation coefficient in a wide spectral range from measurements in two (460 and 625 nm) spectral channels.
The technique suggested was used to calculate the bio-optical characteristics from the beam attenuation coeffi-
cient measured in two expeditions of the R/V “Biryuza” in September 9—10, 2015, and September 12—13,
2016, in the coastal waters of Sevastopol. The main features of the obtained distributions of dissolved organic
matter absorption and suspended matter scattering in both surveys are connected with the plume upwelling
to the sea surface. The existence of the plume is a consequence of emergency state of the underwater pipe of the

wastewater discharge system.
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