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[lepeHOC NAtOMaMK
3arpsAi3HEHUN B
PAaCTBOPEHHOU U
B3BeLWEeHHON popmax

3aBbanos 1.0., 3asbsanos U.b., Mxnuknnm A.C., Mxnukana E.C., KoHoBanos b.B., KpemeHeukui B.B.,
Hemuposckaa W.A., YacosHukos B.K., 2022. OueHKa 3arpA3HeHMA KepuyeHCKOro npoamea U

npuaeratoLlen aksaTtopum YepHoro mopa NO AaHHbIM HATYPHbIX MamepeHuin 2019-2020 rr. //
OkeaHonorus, 1. 62, 2, c. 194-203, DOI: 10.31857/5S0030157422020174



BbIHOC pekamMmn 3arpa3HeHu B Mope

Data provided by
50(,‘/7,-’ MERIS-Envisat

Sesa |

7:39 GHT

N

;szmta 100
Khosta /
B mops Poccuu ¢ peyHbIM CTOKOM 7.5
NocTynaeT eXeroaHo: L Adler Peoy

eB3BeLLEHHbIX BewecTB — 1200 TbIC.TOHH
eaMMOHMMHOro asota — 200 TbIC.TOHH
e(pocdopa — 60 ThbIC.TOHH

emeTannos (Fe,Zn,Cu) — 50 TbIC.TOHH \
eHedpTeNnpoaykToB — 30 ThIC.TOHH g~ 2.3
e(peHOs1I0B — 1 TbIC.TOHH

43°20'}

5.0

Khashupse

Total suspended matter (g * m-3)

0.0
—

UepHoe mope. 18 maa 2010 r.

39°30'

39°40'




Co—447 111K

aonroTta

. 35.6 35.8 36 36.2 36.4 36.6 36.8

Cr— 1.19 TIJIK

aonroTta

35.6 35.8 36 36.2 36.4 36.6 36.8

wupota



MeTannbl B pacTBOPEHHOU U cOpbupoBaHHOM popmax,
pg/|

Copper Lead Cadmium Nickel Zinc




Parameter Min Max Mean MPC
[Tapamerp Munumym | Makcumym | Cpennee HHK,**
: Mr/n
Detergents AITAB*, mr/a <0.01 0.046 0.016 0.1 mr/n
Menps(Cu) Mxr\n <0,5 M ) 0.78 5 MK/
[{unk (Zn) Mxr\a <1 11.80 4.33 50 mkr/n
Kaamuii (Cd) mMxr\i 0.20 2.20 0.55 10 mxr/n
Caunen (Pb) Mkr\n 2.00 ()24.31 5.50 10 MKr/n
Huxens (Ni1) Mxr\u 3.00 6 31.16 Q 13.80 10 mkr/n
Xpom (Cr) Mxr\z 1.50 (1)23.84 6.52 20 MKT/1T
Ko6anst (Co) MKr\1 3.00 ()22.34 ’ 8.14 5 MKr/1
I'Xb, ur/am? <0.10 () 4.00 0.85 OtcyTcTBUE
a-TXUT (a-HCH), Hr/am® <0.10 [()830 [@ 1.91 OTCyTCTBHE
y-I'XIT (y-HCH), ur/om? <0.10 ([ )34.10 ' 1.72 OrcyTcTBHE
B-I'XIT (B-HCH), ur/am® <0.10 [()1.40 ® o017 OtcyTcTBHE
4,4'-DDE, ur/nm? <0.10 O 4.00 : 0.40 OT1cyTcTBHE
4.4'-DDD, ur/am? <0.10 () 4.40 0.24 OrcyTcTBHE
4,4-DDT, ur/am® <010 [O1230 (@072 OrcyTcTBHE
> (DDE, DDD, DDT), ar/am? <0.10 Q 12.80 ' 1.17 OrcytcTBUE
2 XOII (X Pesticides), Hr/om? <0.10 Q34_30 5.58 10 ar/am?




[lepeHOC B3BeCU U
BHYTPEHHAA CTPYKTYpa
NJ1HOMOB

Zavialov, P.O., Pelevin, V.V., Belyaev, N.A., Izhitskiy, A.S., Konovalov, B.V., Krementskiy, V.V.,
Goncharenko, I.V., Osadchiev, A.A., Soloviev, D.M., Garcia, C.A.E., Pereira, E.S., Sartorato, L.,
Moller Jr., , 0.0., 2018. High resolution LIDAR measurements reveal fine internal structure and
variability of sediment-carrying coastal plume, Estuarine, Coastal and Shelf Science, 205, 40-45,

doi:10.1016/j.ecss.2018.01.008.
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Main parameters of the lidar UFL-9:

 Laser wavelengths — 354 and
532 nm.

* Frequency of sounding — 2 Hz.
 Energy in a pulse — 2+2 mJ.

* Duration of sounding pulse — 6
ns.

 Entrance aperture of the
receiver — 140 mm.

Working distance range - 2 — 50
m.

 Number of spectral receiver
channels — 11.

*  Weight of the device — 35 kg.

« Power supply — 220 AC /12 DC.
 PC-controlled.

 GPS geo tagged.

« Water-proof housing, working at
any weather or sunlight
conditions.
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Distance from lagoon entrance L, km
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Distance from lagoon entrance L, km

TSM concentration, gm’®
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UeTblipe BHYTPEHHNX 0bNnacTu
nnoma

| - No stratification. Salinity close to zero. Area
less than 2% of the total plume area accounts
for about 14% of total suspended matter (TSM)
removal from surface layer, mainly because of
gravitational settling.

Tota! suspended mattar (g « m3)

o

Il - Stratification develops in the bottom layer.
The area is responsible for about 30% of both
TSM and total organic carbon (TOC) content
and over 50% of TSM loss, mainly due to
turbulent mixing.

111 - Shallowing of the plume-affected layer and
increase of salinity oceanward. Elevated spatial
variability of TSM and TOC concentrations.
About 25% of TSM removal from the upper
laver takes place here.

IV ~ Salinity and thickness of the plume-affected
layer almost uniform. Only about 10% of the
TSM removal takes place in this part of plume.




JlarpaH»eBa moaenb pevyHoro
NAKOMa

Osadchiev, A.A., and P.O. Zavialov, 2013. Lagrangian model of a surface-advected river plume.
Continental Shelf Research, 58, 96—106, doi: 10.1016/j.csr.2013.03.010




Numerical modeling

yDaBHEHI/Ie CoOXpaHeHNA nmMmnyabCa And 4acCtmubl
Cnna TpeHne BepTUKaibHOE ChNa rpagneHTa
OPWM30HTa/IbHOE TpeHune A
Kopunonunca Betpa TpeHune rop Tan ™ AaBneHuA
{ l $ osl A i b { i x‘ i i e R \ ht ht
a;+1 = fv‘ £ Tx == &u o uua l‘_h ur+dx.y - x ux—.-Jx.y - 2u + ux.y'bdy + ux.)'-Ay = 4U —gx xX+axy = x—=4xy
£ p‘ht hR* R ht Ax Ay Ax
@t =~ fut 4 rg‘. B y_‘vv‘ - v}a L Vetary T Vr-axy — 20 % Vry+ay T Vny—ay — 20 B zh;"'uy — B-ay
* p‘ht h* kF At Ax Ay Ay

Surface Trapped River Plume Evolution model (Osadchiev and Zavialov, 2013)
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Plume dependence on Coriolis parameter
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BAnAHMEe natoma Ha KPOCC-
LWenbdpOBbIA MEPEHOC

Zavialov, P.O., A.S. Izhitskiy, and R.O. Sedakov, 2018. Sea of Azov waters in the Black Sea: Do they
enhance wind-driven flows on the shelf? IN: M.G. Velarde, R.Yu. Tarakanov, A.V. Marchenko (Eds):
The Ocean in Motion. Circulation, Waves, Polar Oceanography, 978-3-319-71933-7, Springer, ISBN
978-3-319-71934-4, DOI: 10.1007/978-3-319-71934-4, pp. 461-474.
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BepTuKanbHaa CTPYKTYypa — nonepeyHbin bepery
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PeweHne

Si(x
u,(x,z) = 12 )22 + Az + By (x),
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NMEPUOLOAUNYHECKME KOJIEBAHUA
YPOBHA MOPA B PEYHHbIX MJ/THOMAX

Zavialov, P.0O., 2021. Are periodic oscillations of sea surface height inherent to river plumes?
Front. Mar. Sci. 8:679323. doi: 10.3389/fmars.2021.679323
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[lepnon n amnantyaa B 3aBUCMMOCTU OT
rOPM30HTaNbHOIo macwTaba naroma
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PeyHble natombl B NpMOpPEXKHOM 30HE MOPS

* [epeHocAT 60/bLUYIO YACTb aHTPOMOTEHHbIX 3arPA3HEHNIN U TEPPUTEHHbIX
BELlecTs;

* B cywecTtBeHHOM CTENEHN BO3AENCTBIOT HA IMTOAMHAMMNYECKNE
NpoOLLecChl;

*  BAunAOT Ha NPUOPEIKHYIO MOPCKYIO LMPKYNALMIO U MOAYANPYIOT KPOCC-
wenbPoBble OOMEHDbI;

e Co3patoT Ny/ibcaLnm YPOBHA MOPSA N ABAAKOTCA MCTOYHUKAMU
KUHETUYECKOM IHEPTUMN NMPU FreHepaLnumn BHYTPEHHUX BOJH.

[lna BbIxOAa Ha HOBbIA YPOBEHb NMOHMMAHUA 3aKOHOMEPHOCTEN ANHAMUKM
NJOMOB, MEXaHU3MOB WX FeHepauum M BAUSHUA HA MOPCKYIO U PEeYHYIo
cpeay, uenecoobpasHo BbIMOAHUTL HATYPHbIE SKCMEPUMEHTbI COBMECTHbIMU
YCUNUSAMM OKEaHOJIOr0OB U TUAPOJIOrOB CyWM C OAHOBPEMEHHbIMMU
N3MEPEHUAMM «NO 0b6e CTOPOHbI YCTbAY.



Cnacmbo 3a BHMMaHue!



