- -

JOKAAI POCIrUaAPOMETA
Ha 21 Ceccuun KACIIKOM

O COBpEMEHHOM COCTOSIHHH H II€epPCIHEeKTHBaX HAIlHOHAABHOH NeATEAbHOCTH
B obaacTH ruapomeTeoposorun Kacmuiickoro mops B 2015-2016 rr.

AszepbaiimkaHckasa Pecnybauka, Baky, 17-18 Hosa6ps 2016 roaa

ROSHYDROMET REPORT
to the 21t CASPCOM Session

on the Current State and Prospects of the Natlonal Act1v1t1es
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Cetb HabnwopeHu
Roshydromet observat




N
. MeTeoponornyeckaa HabnwopatenbHas ceTb
S Meteorological observation network

OCHaLI.I,EHHOCTb CeT aBTOMaTU4eCKMMU MeTeoposiIorM4eCKUMun Komnsiekcamm
(AMK):

® ActpaxaHckasa obnactb — 7

® Pecny6nuka Kanmbikua — 11

® Pecny6nuka farecraH — 20

A3ponornyeckue pagmonoKaumoHHble Komnaekcbl MAPJI-A: ActpaxaHb, Maxaukana

Equipping of network with the automatic meteorological complex (AMC) :
® Astrakhan region -7

® Republic of Kalmykia — 11

® Republic of Dagestan — 20

Aerological complex MARL-A: Astrakhan, Makhachkala

AMK (U36epbalu) AMK (Oep6eHT)
AMC (Izberbash island) AMC (Derbent) ‘

[ 4

MeTeoponoruyeckas craHuma (U3bep

MeTeoponoruyeckas craHuua (o.TroneHum :
Meteorological station (Izberbash island) Meteorological station (Tyuleniy island) —
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Maponornyeckaa HabnopatenbHas ceTb
Hydrological observation network

ABTOMaTU3NPOBAHHDIM
0CaZiKOMepPHbIi KOMNAEeKC

Automated
precipitation gauge

ABTOMATUYECKUII TMAPONOrMYEcKUii KomnaeKkc Ha p. Cynak (ssepxy)
rmpponornyeckoe obopypoBaHue Ana UsmepeHuii pacxoaos Bogbl (BHU3Y)

Automatic hydrological complex on the Sulak river (top)
Equipment for measuring flow rate (down)

MobunbHasa rugponornyeckas naboparopus
Mobile hydrological laboratory




. CypoBble HabaogeHus

e Ship observations

HayuHo-uccneaoBaTenbcKoe cygHo «TaHTan»
Research vessel “Tantal”

Mopckue HabaoaeHun
2016 roa: 4 skcnegmunm
CeBepHbiii Kacnuit (10 nyHkTOB), CpegHuin Kacnuii (33 nyHKTa)

Marine observations
2016: 4 field trips
North Caspian (10 stations), Middle Caspian (33 stations)

HayuHo-uccnepoBarenbckoe cyaHo «Pocrugpomer-18»
Research vessel “Roshydromet-18"

HabntopeHua B yctbeBon obnactu Bonru
2016 roa: 6 akcneanumi

Observations in the Volga estuary
2016: 6 field trips




Kocmuueckmnii MOHUTOPUHT
Satellite monitoring

CnyTHMKOBasa uHPopmauma:
Satellite data:

NOAA-18
NOAA-19
Terra
AQUA
MetOp-A
MetOp-b
Suomi NPP
FY-1
METEOSAT, 0° E . i MeTeOp-M 2
R RNy i METEOSAT-10
: METEOSAT-7
3neKrtpo-J12
KaHonyc-B 1
Pecypc-Nn 1
Pecypc-1 2
Pecypc-1 3
Landsat-8
Sentinel-1A
Sentinel-2A

LleHTpbl npuema un 06paboTku cnyTHUKOBOM
uHbopmauyumu (POCTUAPOMET)

ROSHYDROMET Centres for satellite data receiving
and processing
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Kocmunuecknit MOHUTOPUHT
Satellite monitoring

OB30PHAA KAPTA OB/IAHHOCTU (METEOSAT-7)
OVERVIEW MAP OF CLOUDINESS (METEOSAT-7)

METEOSAT-7 WK kanan (11-13 mem) - 31.10.2016 21:00 CTB



. Kocmuuecknit MOHUTOPUHT
i Satellite monitoring

Nn Ep‘o BAA OBCTAHOBKA B KACHMﬁCKOM MOPE BospacmHsie xapakmepucmuku  BospacmHble Xapaxkmepucmuku Dopmbl nnasyyezo nsda:

CI'IyTHVIKOBbIe 30 6pa)KEH s (monwuHa) Opelichyroujezo nnb0a 8 cMm: (monwuHa) npurnasi 8 cMm: T _ HauanbHbIE BUAbI NIbAOB

1 COOTBETCTBYIOLLME UM KapTbl-CXEMbl IS - wwcran sopa - cmeTnuii Hinac (5-10 o) (S - BuHuaTii nea (0,33 w)
% - Hunac, cknamka (go 10) - cepblit neq (10-15 cm) U - MenkobuTbIi nieq (2-20 m)

- cepbit neg (10-15) 7774 - cepo-6enbiii nea (15-30 cm) O- KpynHoGuTeIi nea (20-100 m
- 06nomMKM neasiHbIX nonew

I - cepo-Genbiit nep(15-30) s - (T306"<7V(I)V:3 nc,>|§tH0ﬂeTHMM(‘Sem:wn) eV’ " (100-500 m)
- Gonblune nons (0,5-2 km)

ICE CONDITIONS IN THE CASPIAN SEA
Satellite images and corresponding schematic maps




Kocmuueckuin MOHUTOPUHT

Satellite monitoring

ONPEAENEHUE CTAMYX B CEBEPHOM KACIMUN (LANDSAT-8)
DETECTION OF GROUDED HUMMOCKS IN THE NORTHERN CASPIAN (LANDSAT-8)

i

cramyxu naowagbto ot 0,04 km? o 0,06 km? 1,2,3
cramyxu naowagbto ot 0,02 km? o 0,03 km? 4,5,7
cramyxu naowagbto ot 0,15 km? o 0,24 km? 6,8
cKonneHue ctamyx naowaabto ot 0,03 km? go 0,06 Km? 9

cKonseHue ctamyx naowagbio ot 0,02 km? go 0,23 km? 10

hummock with the area of 0.04 km? - 0.06 Km?
hummock with the area of 0.02 km? - 0.03 kKm?
hummock with the area of 0.15 Km?2 - 0.24 Km?
cluster of hummocks with the area of 0.03 km? - 0.06 km?
cluster of hummocks with the area of 0.02 km?2 - 0.23 kKm?




Kocmunuecknit MOHUTOPUHT
Satellite monitoring

KAPTbI MOJIEA NPUBOAHOIO BETPA (MetOp/ASCAT)
MAPS OF NEAR-WATER WIND FIELDS (MetOp/ASCAT)

GEJEPAJIBHAA CIYKBA 110 CTHIPOMETEOPOJIOTHH H MOHHTOPHHIY OKPY KAKOLER CPEIBI

- J1 @ENEPATIBHAS CHYKBA HO FHIPOMETEOPOJIOTHH H MOHHTOPHHIY OKPY KAKOLLER CPEIbI
OIBY "HAYUHO-HCCEIOBATENBCKHE LEHTP KOCMHIECKOH THAPOMETEOPOJIOTHH “IAHETA™

DIRY "HAYUHO-HCCTEAOBATEIRCKHI HEHTP KOCMHYECKOR FTHAPOMETEOPOIONHH "TUIAHETA™

P

—
o2 |

Cxopocrs serpa (Mic)

21 42 63 B4 105126 147 168 189 21.0
DUBY HHL “Mscra® HC3 MetOp, ASCAT WTBY "HHIL “Thmers” HC3 MetOp, ASCAT
Poccua 123242 Mocena. Poccua 123242 Mockaa

Kapra nonefi npueofHoro setpa B lpearoucicsinn ep. 47 Kapra nonci npusossoro Betpa

B(49w) 252 3717

e B399 252 6610 Kacnniickoe mope .';:lc.kmw: 2526610 Kacnniiekoe mope
F-mail usplaet it E-mrul sarusplanet i
Upmaton | 2016.10.30 18:03 e 2016,10.31 07:12

hp/iplane.ossim Biep/fplaet rssl




. ObmeH AaHHbIMU

- Data exchange
CrpaHa CuHonTuyeckaa nHpopmauums A3ponoruyeckas CLIMATE \Y/[0] 43
Country Synoptic information Aerological Marine
OCHOBHbIe CPOKU MpomeXKyTouHble CPOKU
HabnoaeHui HabnoaeHum
Principal hours Intermediate hours
-NIL +NIL -NIL +NIL -NIL +NIL -NIL +NIL -NIL +NIL
I.R. of IRAN 96.24 99.99 99.44 99.59 47.69 99.17 36.84 36.84 - -
Russia 99.44 100 99.44 100 97.45 100 98.04 100 92.24 93.44
Kazakhstan 100 100 100 100 97.88 99.84 97.62 97.62 49.18 49.18
Azerbaijan 99.78 100 99.80 99.98 3.97 3.97 100 100 - -
Turkmenistan 99.94 100 99.94 100 1.64 99.18 43.48 43.48 97.61 100

HPHMO

IRIMO
Pocraapomer

AzrapomMer
Azhydromet ﬂ Rozhydromet

Kazrmapomer

Kazhydromet : \
Ty prMeHETHIPOMET ﬁ
Turkmenhydromet




ObmeH AaHHbIMU
Data exchange

MeTeoponoruueckue
HabnopeHusa

Meteorological observations

e ACNA Pocrugpometa / Roshydromet
ADTS

« BMO / WMO
e HMIC / NMHS

MopcKue rugponormyeckme
HabnopeHua

Marine hydrological observations

e ACNA Pocruapometa / Roshydromet
ADTS

e HMIC / NMHS

YcTbeBble ruaponormyeckme

HabnopeHusa

Estuarine hydrological observations

e ACNA Pocruapometa / Roshydromet
ADTS

ACMA - aBToMaTU3UPOBAHHAA CUCTEMA Nepeaayn AaHHbIX

HMTIC — HauMoHanbHbIe TMAPOMETCNYKObI

ADTS - automated data transmission system
NMHS - national hydrometeorological service




O6bmeH paHHbIMMU BHAUMM-MLLA
Data exchange 4

. BcepoccMMCKUA Hay4yHO-MUCCNeA0BaTEeIbCKUIA MHCTUTYT rugpomeTeoposiornyeckon uHpopmauum (BHUMTMU-MUA)
All-Russian Research Institute of Hydrometeorological Information (RIHMI-WDC)

06vem MHbopmauuum, xpaHaweiica sBo BHUMTMU-MU/ Ha aneKTpoHHbIX HocuTtenax B 6 (Ha 31.12.2015)
Information electronically stored at the RIHMI-WDC, Gb (for 31.12.2015)

H I'napoiorayeckas ‘
11,39

O Meteopoaoraueckas 2,83%
159,06 Hydrological :
39,60% -
Meteorological
O Aspostornueckas
59,07
14,71%

Aerological

O Arpomereopoioruieckasn
@ I'eo B resnopHIATECKAR

= 6625 0,13
= 1647% 0,03%
. . Agrometeorological
Geo and heliophysical
] Hudopmanus o (3] Mopekasn
O PCH ac JArPSA3HCHHH OKPYRalomeii THAPOMETE0POJIOT HUeCKas
5,18 HHONTHYECKan epeibl 89,53
1,29% I{;’?;f/ 3,62 22,29% -
Reference S'n,o t'; 0,90% Marine hydrometeorological
. . 1 1
information P Pollution of the

environment




. M’mppometeoponoruyeckoe obecneyeHme MOpPCcKoOn AeATeNbHOCTU
- Marine hydrometeorological services

Manual on WORLD METEOROLOGICAL ORGANIZATION
Marine Meteorological Services
MHHHCTEPCTBO ITPHPO/THBIX PECYPCOB
T 3KOJIOT UM POCCUHCKOH ©F TEPATTMI ‘ Volume | - Global Aspects
PETEPATLHAA CTVKBA IO THIPOMETEOPOIOTHH H

MOHHTOPHHI'Y OKPVKAIOIIE CPETBI (POCTHIPOMET)

Guide
to Marine Meteorological Services

2012 edition

Third edition

PYKOBOJICTBO

IO THIPOMETEOPOIOT HYECKOMY OBECHEYEHHIO

MOPCKOH JEATEIBHOCTH

WMO-No. 471

Secretariat of the World Meteorological Organization - Geneva - Switzerland
2001

Organization

WMO-No. 558 Weather ¢ Climate ¢ Water




Mfmppometeoponorunyeckoe obecneyeHme MOpPCKOM AeATENbHOCTH
Marine hydrometeorological services

Marepuanbi, ucnonb3yemble ANA NOATOTOBKU
MOPCKUX rMAPpOMETEOPO/IOrMYECKUX NPOrHo30B U
LUITOPMOBbBIX NpeaynpeXxaeHuii:

AaHHble Ha3eMHbIX HabnoaeHui, BKAOUYaA 30HAMPOBaHUE
atmocdepbl;

MeTeopoaormyeckue nons, paccCuUTaHHble C UCNOJIb30BaHUEM
rno6anbHoOI U perMoHanbHOU mopgeneii atmocdepbl;
maTepuanbl 3apyb6erKHbIX U MeXKAYHAPOAHbIX LLeHTPOB NOroAbl;
rMApoaMHaMMUUYecKmue MoAeNn BOJIHEHUA, YPOBHA MOPSA 1
TeUeHuid;

CnyTHUKoBas uHdpopmaums

MporHo3bl 06wero HasHa4yeHusn
ActpaxaHckuii n flarectaHckumii LIFMC:

NPOrHo3 NoroAbl U COCTOAHUA MOPA 4,0 3-X CYTOK NOo pailoHam U
nopTtam (exxeaHeBHbI 6l0N/1eTEHD);

KOHCY/IbTaTUBHbII MPOrHO3 NOroAbl U COCTOAHMA MOPA Ha mecAl,
no paioHam mops (mecA4HbIi 6lonneTeHb)

fmppometueHTp Poccuu:
NPOrHo3 NoroAbl U COCTOAHUA MOpPA OT 3 A0 6-7 CYTOK No
paiioHam mops

Materials used to prepare marine
hydrometeorological forecasts
and storm warnings:

the data of ground-based observations, including atmospheric
sounding;

meteorological fields, calculated by means of the global and
regional atmospheric models;

materials of foreign and international weather centres;
hydrodynamic models of waves, currents and sea level;
satellite information

General purpose forecasts
Astrakhan and Dagestan
Hydrometeorological Centres:

weather and sea state forecast for up to 3 days for areas
and ports (distributed as a daily bulletin);

advisory monthly weather and sea state

forecast for sea areas (monthly bulletin)

Hydrometeorological Centre of Russia:
weather and sea state forecasts for the period from 3 to 6-7
days for sea areas
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EanHaA perMoHanbHaa cucrema

o NPOEKT
B no rmapomeTeoponornyeckomy obecneyeHnIo MOPCKOM AeATeNIbHOCTH PROJECT
Unified Regional System for Marine Hydrometeorological Services
" OnepaTuBHbI MoAaynb PexxumHblih moaynb KnumaTtuueckun mogynb
Operational module Regular information module Climatological module
o I I
[aHHble HabnogeHnit MpeaynpexkaeHus Katanorn meteoponormyeckmx, JonrocpouyHble meTeoposiormyeckue
Observation data Warnings MOPCKUX U YCTbeBbIX TMAPONOrMYECKUX  MPOrHO3bl U CLLEHAaPUN U3MEHEeHUA KAmmara
MporHosbl AaHHbIX, popmupyemble KACMKOM Kacnuiickoro mopsa
Forecasts
Catalogues of meteorological, marine Long-term meteorological forecasts

and estuary hydrological data, and scenarios of climate changes in the
produced by CASPCOM Caspian Sea region

2041 - 2060 OueHKa N3MEHEHUA CYyMMapHOro
rof,0Boro croka (%) B 21 Beke
. Projection of changes of total
annual runoff (%) in the 215
century (CEAKLI/NEACC)

KoopanHaymoHHbIi KOMUTET 1o rugpoMeTeoponorum

Y MOHWUTOPUHIY 3arps3HeHns Kacrnmickoro Mops




MOHUTOPUHT COCTOAHUA U 3arpA3HEHUA MOPCKOM cpeabl
Monitoring of the marine environment state and pollution

lfocypapcTBEHHDbI 9KONOTMYECKUA MOHUTOPUHT
State environmental monitoring
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Mpoun3BOACTBEHHDI 3KONIOrMYECKUIT MOHUTOPUHT
Industrial environmental monitoring
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locyaapcTBeHHbIA MOHUTOPUHT 3arpA3HEHUA MOPCKO cpeabl
State monitoring of the marine environment pollution

[AvHamuKa cpegHeil KOHLeHTpauum
HedTAHbIX yrnesogoponos (mr/n) B
npubpexKHbIX Bogax JarecraHa B
1978-2015 rr. (no gaHHbim ICH
Pocruapomera)

Dynamics of oil products mean
concentration (mg/l) in the coastal
area of Dagestan in 1978-2015
(Roshydromet data)

Century cross-section Ill Century cross-section llla
Parameter 5 - KoHueHTpauuma TaxKeNbiX MeTanoB
mean min max mean min max
(mKr/n) B Bogax CeBepHoro Kacnusa
Fe 121%* 50 200 164 90 270 82015 r
Cu 15,9 2,5 47,3 17,6 1,4 64,6 * 11K dna mopckux 600 He
Zn 129,0 16,3 307,2 100,2 14,7 314,5 ycmaHoeneHa
Ni 50,7 1,8 186,5 50,3 3,3 234,8 ** gblOeneHbl 3HaYeHUs paeHbie
Co 26,1 1,6 98,1 15,4 1,0 126,7 unu esiwe NAK
cd 1,9 01 6,8 1,0 0,0 6,1 Concentration of heavy metals (mkg/I)
Pb 25,6 18 126,1 18,2 13 84,1 in water of the Nothern Caspian in
Sn* 30,1 2,1 84,6 19,2 1,2 71,8 2015
Cr* 9,3 1,8 24,8 19,4 2,0 97,0 * MAC for marine water is not set
Mo* 3,8 1,0 9,5 4,0 1,0 9,3 ** Values equal or higher than MAC
Mn 2,4 0,3 8,6 2,7 0,1 6,9
Hg 0,015 0,0 0,03 0,021 0,01 0,04

A




Mpou3BoACTBEHHbIN 3KONOTUYECKUIA MOHUTOPUHT
Industrial environmental monitoring

KoHueHTpauua HepTenpoayKToB B Boae (mr/n) u B AOHHDbIX OThOXeHUAX (Mr/Kr) B paiioHe
mectopoxkgeHna um. H0.KopuaruHa B 2015 roay. A — noBepXHOCTb, B — aHO, C — AOHHbIE OTNOXKEHUA

Concentration of oil products in water (mg/l) and bottom sediments (mg/kg) in the area
of the Yuri Korchagin oilfield in 2015. A — surface layer, B — bottom layer , C — sediments
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HOBOE HAY4YHO-METOAUYECKOE NOCOBUE, POCTUAPOMET, 2016
THE NEW MANUAL, ROSHYDROMET, 2016

Pa3Butmne HayuyHbIX uccnegoBsaHun Kacnmmnckoro mops
Development of the Caspian Sea research

COOEPXAHMUE:

@ T[pobnembl Kacnus B cBA3M € KONebaHUAMM €ro ypoBHA

@ Kpatkana uctopma nccnegosaHuii Kacnminckoro Mops 1 ero OCHOBHble
dusnKo-reorpapuyeckme n rugpomeTeoposiornyeckme YepThbl

@ KomnneKCHbI MOHUTOPUHT TMAPOMETEOPOIOTMYECKOTO COCTOAHUA U
ypoBHs Kacnuiickoro mops

@ [poCTpaHCTBEHHO-BPEMEHHAA U3MEHYMBOCTb YPOBHA Kacnuickor o
mops

@ KpaTkuii 0630p npmumrH KonebaHuin ypoBHA Kacnuiickoro mops

@ BopgHblit 6anaHc Kacnuiickoro mops 1 pacyeT ero CoCTaBsaoWMmX

@ MeToapbl NporHosa yposHA KacnmMinckoro mops ¢ rogosom
3ab1aroBpeMeHHOCTbIo

@ Pas3BWUTME METOL0B CBEPXA0TOCPOYHOrO NPOrHO3a YyPOBHSA A
Kacnuitckoro mops

@ KpaTtkoBpemeHHble Henepuoamyeckne KonebaHua ypoBHsA

Kacnuiickoro mopsa 1 metoabl X MPOrHO3MpPOBaHMA

CONTENTS:
@ Caspian Sea problems related to the level fluctuation -
@ Brief overview of the Caspian Sea research and its general physical, =
geographical and hydrometeorological characteristics .
@ Integrated monitoring of hydrometeorological conditions and the

Caspian Sea level

Spatial and temporal variability of the Caspian Sea level

Brief overview of Caspian Sea level fluctuation &
Caspian Sea water balance and estimation of its components

Methods of Caspian Sea level forecasting with a year-long lead time
Development of very long-term forecast of the Caspian Sea level
Short-term non-periodic fluctuations of the Caspian Sea level and their
forecasting methods

[ I R R VR
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HOBOE HAY4YHO-METOAUYECKOE NOCOBUE, POCTUAPOMET, 2016
THE NEW MANUAL, ROSHYDROMET, 2016

CBepxA0nrocpoyHble NporHo3bl ypoBHA Kacnuiickoro mops
Long-term forecasts of the Caspian Sea level

<

TMOPOMETLEEHTP P® / Hydrometeorological Centre of Russia

®oHOBbIM NPOrHO3 YPOBHA MopA Ha 6 neT (40 2020 r.), 12 net (go 2026 r.) u 18 net (go 2032 r.),
cocTaBneHHbIl B 2014 1.

Background forecast of the Caspian Sea level for the next 6 years (untill 2020), 12 years (untill
2026) and 18 years (untill 2032), made in 2014

KACNMHMUL, / KASPMNIZ

DaKTUYeCcKuii (YepHan »KUPHaA JIMHUA) U PACCUUTAHHBIN C UCMONb30BaHUEM aHCcambnsa moaenen (ToHkue
AMHUK)  ypoBeHb mops B 2011-2035 rr. Ctonbuyatas guarpamma — CpegHUM No aHcambalo ypoBeHb,
npvBeAeHHbIV K 6a3oBoi oTmeTke. 3a 6a3oByto oTmMeTKy a1a 2011-2015 rr. B3AT GaKTUYECKUIA YPOBEHb B
2011r., ana 2016-2035 rr. — dakTUUeckuit yposeHb B 2015T.

Actual (bold black line) and calculated on the basis of the models ensemble (thin lines) sea level in 2011-2035. Bar

chart represents the mean level for the ensemble reduced to the reference mark. The reference mark for 2011-
2015 is the actual level in 2011, for 2016-2035 is the actual level in 2015
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80 -

70
60
50
40
30
20
10

0




-

PACYET BOOHOIO BAJIAHCA KACMNUA (TOUH)

CALCULATION OF THE CASPIAN SEA WATER BALANCE (STATE OCEANOGRAPHIC INSTITUTE, ROSHYDROMET)

MCXOAHbIE AAHHDIE: I

D | D | D
@ CymmapHbIit peyHoi cTok (M3) Bonru, Ypana, Tepeka,
Camypa, Cynaka, Kypbl. YunTbiBaeTca cpeaHUiA MHOTONETHUN
CTOK MaJibIX M UPAHCKMX peK

@ OdukcnposaHHbIM NoaszemHbiit cTok (0,33 m3/c)

@ ATmocdepHble ocaikK, BbiNaaatroLme Ha NoOBEPXHOCTb
MmopsA, Km3

@ licnapeHue c NOBEPXHOCTU MOPS, Km3

@ CtoK mopcKkux Bog, B 3aimB Kapa-boras-lfon, km3

| ) | )| %

@ Total runoff (m3) of the Volga, the Ural, the Terek, the
Samur, the Sulak and the Kura. Mean long-term runoff of the
Iranian rivers is also accounted for

INPUT DATA:

@ Ground water runoff (0.33 m3/sec)
@ Atmospheric precipitations above the sea surface, km?3
@ Evaporation from the sea surface, km3

@ Sea water runoff to Kara-Bogaz-Gol Bay, km3

Pa3Butmne HayuyHbIX uccnegoBsaHun Kacnmmnckoro mops
Development of the Caspian Sea research

PE3Y/IbTATbI PACHETA:

@ BopHbI 6anaHc mopsA

@ BbluMcieHHoe NpupalleHre YpoBHA MOpA, CM
@ [nowaab mops

@ HabnoaeHHoe cpegHEeMEeCAYHOEe U cpeaHeroaosoe
3HayeHMe YPOBHA MopSA B cucteme BbicoT 1950 T.

@ HabnoaeHHoOe MecsayHoe U ro4oBoe NPUpaLLEHNE YPOBHSA

@ PasHOCTb MeXAy BbIYMCAEHHBIMW U HAaBNOAEHHbIMM
NPUPALLEHMAMM YPOBHSA, XapaKTepM3yeT NOrpeLlHoCTb
pacuyeTa BoAHoro 6anaHca

CALCULATION RESULTS:

@ Sea water balance

@ Estimated sea level increment, cm
@ Seaarea

@ Observed mean monthly and annual value of the sea level
by 1950 elevation system

@ Observed monthly and annual level increment

@ Difference between the calculated and the observed level
increments, describes the errors of water balance calculation
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TexHonorusa pacyeta Bogoo6meHa U NepeHoca 3arpA3HAIOLLUX BELLLECTB MEXKAY Pa3INYHbIMU aKBaTOPUAMMU,
6anaHca BoAbl U 3arpA3HAIOLUX BELLECTB A8 OTAENbHbIX YacTeid Kacnuiickoro mops

Technique for calculating water exchange and transport of pollutants between different water areas, and water and
pollutants balance for the separate parts of the Caspian Sea

PernoHanbHaa meteoposiornyeckan moaenb JaHHble MOHUTOPUHIa |:> MepeHoc 3B
Regional meteorological model Monitoring data Transport of pollutants

BopoobmeH

rmapopuMHamuyeckasa moaesnb
Speed and direction of current ‘ Water exchange

Hydrodynamic model

CKOpOCTb 1 HanpaB/aeHUe TeUeHu’

o 7

NEPEHOC 3ArPA3HAIOLWMUX BELLLECTB / TRANSPORT OF POLLUTANTS NAPAMETPbl BOAOOBMEHA / WATER EXCHANGE PARAMETERS : :

@ P;—nepeHoc 3B, ToHH / transport of pollutants, tons (P; = R;xC)) @ b - nputok Boap! / water inflow
—= @ R, - cymmapHbiii pacxog Boabl, Km3 / total water discharge, km3 @ c-ortTok Boap! / water outflow —
2 @ C, - KOHLEHTPALMA 3arPASHAIOLLErO BELLECTBa, TOHH/KM3 / @ a=b+c cymmapHbIii BogoobmeH / total water exchange k

concentration of pollutant, tons/km?3 @ d=Db-c pesynbtupylowmii BogoobmeH / resultant water exchange
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Technique for calculating water exchange and transport of pollutants between different water areas, and water and
pollutants balance for the separate parts of the Caspian Sea

PA3SPABOTKA U UCMNbITAHUE TEXHONOMMU / DEVELOPMENT AND TESTING OF THE TECHNOLOGY

2014
PacueTt BogoobmeHa 1 nepeHoca 3B mexay poccuiickum Pacuet BogoobmeHa 1 nepeHoca 3B meay poccuickum

M Ka3aXCTaHCKUM CeKTopaMu mops 1 a3epbaiigKaHCKUM CEeKTOpamu Mops

Calculation of water exchange and pollutant transport Calculation of water exchange and pollutant transport

between Russian and Kazakhstan sectors of the sea between Russian and Azerbaijan sectors of the sea
2015 2016
Pacuet BogHOro 6anaHca u 6anaHca 3B Pacuét BogoobmeHa u nepeHoca 3B
ANA PaNOHOB XO3AICTBEHHOM AeATeNbHOCTU mexay CesepHbim 1 CpegHum Kacnuem

Calculation of water exchange and pollutant transport Calculation of water exchange and pollutant transport

for the areas of economic activities between the North and the Middle Caspian

NMPAKTUYECKOE NPUMEHEHUE / USE IN PRACTICE =

- KNMMATUYECKOE OBC/TYXXUBAHUE: OMEPATUBHOE OBC/TYXUBAHME: =
— paHHee BbiABNEHUE U NpeaynpeXxXaeHne He6aaronpUATHbLIX MHPOpPMaLMOHHOe obcnyKuBaHue paboT no nMkeugauum YC, f_::_
— M3meHeHui coctosHua Kacnuiickoro mops 06YyCN0B/IEHHbIX 3arpA3HEHUEM MOPA -
- CLIMATIC SERVICES: OPERATIONAL SERVICES: =
= early identification and prevention of negative changes Information support of the operations on response actions =
== of the Caspian Sea state to emergency caused by marine pollution =




Baarozapro 3a BHHMaHHE

Thank you
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