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1. PASBUTUE HABJIIOOATEJ/IbHOW CETU

MeTteoponornueckue HabnwogeHus

OcHalleHHOCTb CeTM aBTOMAaTUYeCKUMMU
MeTeoposiornyecknmm komnaekcamu (AMK):

® AcTpaxaHckas obnactb — 7
® Pecny6bnuka Kanmbikus - 11
® Pecnybnuka farectaH - 20

Asponormyeckne pagnmonokKaumoHHble komnnekcbl MAPJI-A:
AcTpaxaHb, Maxaukana

1. OBSERVATION NETWORK DEVELOPMENT
Meteorological observations

Equipping of network with the automatic
meteorological complexes (AMC) :

® Astrakhan region - 7
® Republic of Kalmykia - 11
® Republic of Dagestan - 20

Aerological complex MARL-A: Astrakhan, Makhachkala

TpyAHOA4OCTYNHAasA MeTeoposiornyeckas ctraHuusa (o. TroneHui)
Meteorological station of difficult access (Tyuleny island)




1. PASBUTUE HABJIIOOATEJ/IbHOW CETU 1. OBSERVATION NETWORK DEVELOPMENT

Maponornyeckue HabnoaeHus Hydrological observations

ABTOMaTU3NPOBaHHbIN
OCapKOMEpPHbI KOMMJIeKC

Automated
precipitation gauge

ABTOMaTUUECKUI rMapPONIOrM4yeckMii KOMMJeKc
Ha p. Cynak (BBepxy)
f'mpponornyeckoe o6opyaoBaHue
ANA U3MepeHui pacxoaoB BoAbl (BHU3Y)

Automatic hydrological complex on the Sulak river (top) Mo6unbHaa rmgponorunyeckas naboparopus
Equipment for measuring flow rate (bottom)
Mobile hydrological laboratory




1. PA3BUTUE HABJIIOAATEJ/IbHOW CETM
CynosBble HabnwoaeHus

HayuyHo-uccnepnoBsartesibckoe cyaHo «TaHTan»

MOPCKWE HABMIOOEHNA
2017 roa: 4 skcneavuumn
CesepHbit Kacnuit (10 nyHkToB), CpeaHunn Kacnuin (33 nyHKTa)

HayuHo-uccnepoBaTtenbckoe cyaHo «Pocrugpomer-18>

HABJIIOAEHUS B YCTbEBOW OBJTACTW BOJITU
2017 roa: 2 akcneanuum

1. OBSERVATION NETWORK DEVELOPMENT
Ship observations

Research vessel “"Tantal”

MARINE OBSERVATIONS
2017: 4 field trips
North Caspian (10 stations), Middle Caspian (33 stations)

Research vessel "Roshydromet-18"

OBSERVATIONS IN THE VOLGA ESTUARY
2017: 2 field trips




1. PASBBUTUE HABJIIOOATEJIbHOW CETU

KocMnyeCKumi MOHUTOPUHT

OENCTBYIOWME POCCUNCKWNE CMYTHWUKOBBIE CUCTEMbI

OPERATIONAL RUSSIAN SATELLITES

AnekTtpo-J1 MeTteop-M
Elektro-L Meteor-M

Kanonyc-B Pecypc-I
Kanopus-V Resurs-P

1. OBSERVATION NETWORK DEVELOPMENT

Satellite monitoring

MPNEM N OBPABOTKA OAHHbIX: HUL «MJTAHETA>»

DATA RECEPTION AND ANALYSIS: SRC «PLANETA»




1. PASBUTUE HABJIIOOATEJ/IbHOW CETU

KocMnuyeckmM MOHUTOPUHT

OCHOBHbIE BUAbl ONEPATUBHOW NPOAYKLIMN

OKPYRAKD
TMAPOMETEOPOJION MM “MNAHETA"
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1. OBSERVATION NETWORK DEVELOPMENT
Satellite monitoring

MAIN SATELLITE DATA PRODUCTS
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1. PASBUTUE HABJIIOOATEJ/IbHOW CETU

KocMnuyeckn MOHUTOPUHT

MOHWUTOPUHI NEAAHOIO NMOKPOBA:
onepaTuBHbIE N KNTUMATUYECKNE AaHHbIE

t} cvKEA
v“ ®rEY "HAYYHO-WCCNEAOBATENLCKIAW LEHTP KOCMWYECKOM TMOPOMETEOPONOTWM “NNAHETA" ‘h
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1. OBSERVATION NETWORK DEVELOPMENT
Satellite monitoring

ICE COVER MONITORING:
operational and climatic data

PEAEPAINBHARA CNYXEA NO TMAPOMETEQPONOIMNA M MOHWTOPHHIY OKPYXAIOWEN CPEABI
@rBY «HAYYHO-UCCNEAOBATENBCKUA LEHTP oW rup T MW «NNAHETA»
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Seasonal changes of shore ice and floating ice in the Caspian Sea

(from 2010 to 2016)

http://planet.iitp.ru/index1.html




2. PABBUTUE CUCTEM CBOPA, XPAHEHMA 2. DEVELOPMENT OF INFORMATION COLLECTION,

N PACNMPOCTPAHEHUA MHOOPMALIUUN STORAGE AND DISTRIBUTION SYSTEM
CrpaHa CuHonTu4yecKaa uHpopmauusa A3ponoruyeckas
Country Synoptic information Aerological CLIMATE
OCHOBHbIE CPOKU MpomeKyToUHble CPOKM

HabnoaeHuni HabnoaeHuii

Principal hours Intermediate hours
2016
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
2017
I.R. of IRAN 96.33 100 99.81 100 40.05 100 36.84 36.84 - -
Russia 99.97 100 100 100 98.79 100 100 100 96.67 100
Kazakhstan 100 100 100 100 100 100 97.62 97.62 98.50 98.5
Azerbaijan 100 100 100 100 0 0 50 50 - -
Turkmenistan 99.84 100 99.92 100 0 100 100 100 99.58 100 .




2. PABBUTUE CUCTEM CBOPA, XPAHEHUA
n PACNMPOCTPAHEHMA NHOOPMALIUN

BHEAPEHME KOAA KH-02 SEA
ONS NMEPEOAYNM OAHHBIX HABJIIOAEHWUIA

2. DEVELOPMENT OF INFORMATION COLLECTION,
STORAGE AND DISTRIBUTION SYSTEMS

INTRODUCTION OF KN-02 SEA CODE
FOR OBSERVATION DATA TRANSFER

APM OKEAHOIJIOrA:
aBTOMaTU3NpOBaHHas cucrema
aHanM3a M NPorHo3a OCHOBHbIX
3J1eMEHTOB COCTOSIHUS
NoBEepPXHOCTU MOpS

B [lpegHa3HayveHa Ans
MCMNONb30BaHMs B onepaTUBHOMN
paboTe MOpCKUX Noapa3saeneHui
MmapomeTcnyx6bl

B [lBa HanpasneHus: obpaboTka
M NMPOrHO3 MOPCKOM MHGpOpMaumn
(onepaTtuBHbI 6110K) K
aBTOMaTU3MPOBAHHbIE aTnachl
(ncTopuueckuii 6nok)

[03/08/2001 - 13:30:10_Japan]

AWS “Oceanologist”:
autimatized system of
analysis and forecasting
of the sea surface state

B Designed for marine
hydrometeorological services

B Two ways of using: analysis
and forecasting of marine
information (operational module)
and electronic atlases (historic
module)

Moaynb onepaTtMBHOM
MOpCKOM

rMApOMeTeoposIorM4ecKomn

nHdopmaumm

Operational marine
hydrometeorological
information module




BHEAPEHWE KOAA KH-02 SEA A4
NEPEOAYN OAHHBIX HABTIIOAEHNIA

INTRODUCTION OF KN-02 SEA CODE
FOR OBSERVATION DATA TRANSFER

CrpaHa UHpekc HanmeHoBaHue Cpoku HabnaeHusn
Country Code Name Hours
00 06 12 18

RUSSIA

KAZAKHSTAN

TURKMENISTAN

37470
37472
37473
37089
97039
97040
97046
97047
97048
97059
97060
97061
97062
97063
97064
97065
38364

38367
38504
38507

38630
38637

Dep6eHnt / Derbent
Maxaukana / Makhachkala
M3bepr / Izberg
Tionenuit octpos / Tyuleniy Isand
Naraxb / Lagan
MUckyccTBeHHbIN / Iskusstvennyy
WUronkuHckas 6aHka / Igolkinskaya banka
¥anb6aii / Zhanbay
MewHoit / Peshnoy
Kynanbi / Kulaly
dopr-LleBueHKo / Fort Shevchenko
AkTay / Aktau
Mbic MecuyaHbiii / Mys Peschanyy
®etucoso / Fetisovo
Caypa / Saura
Kypbik / Kuryk
Bekraw / Bektash
Kapa-boras-lon / Kara-Bogaz-Gol
Kyyau-Mask / Kuuli-Mayak
TypkmeHn6awm / Turkmenbashi

YenekeH / Cheleken

Octpoe OrypuunHckuit / Ostrov Ogurchinskiy

+

4

+

+

4

+

+

4

+ + + o+
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2. PASBUTUE CUCTEM CBOPA, XPAHEHUA
n PACNPOCTPAHEHNA NHO®OPMALIUA

MeTeoponoruueckue
HabnopeHua

Meteorological observations

e ACNA Pocrugpometa / Roshydromet

ADTS
* BMO / WMO — HMIC / NMHS

WM Beawsa
MM MoeycoTBeHHRIR
™ MM [Mrase

MOPCKHE MMOPOMETEQCTAHLHA
TMAPOMETEONOCTLI B YCTRAX PEK

HA3AL

. MIT Maxavkana

I e vssenr

.uc =

MopcKue rugponoruyeckme
HabnoaeHua

Marine hydrological observations

e ACNA Pocrugpomerta / Roshydromet
ADTS

¢ Kazhydromet, Turkmenhydromet

Beausca

ﬂ‘MFI‘I WeryCoTREHHKIR
. MM [Maraxe

MOPCKHE MMOPOMETEQCTAHLHA
TMAPOMETEONOCTLI B YCTRAX PEK

HA3AL

2. DEVELOPMENT OF INFORMATION COLLECTION,
STORAGE AND DISTRIBUTION SYSTEM

YcTbeBble ruaponoruyeckue
HabnoaeHua

Estuarine hydrological observations

e ACNA Pocrugpometa / Roshydromet
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3. PASBBUTUE CUCTEMbI MOPCKOI'O rmapro-
METEOPOJIOTr'MYECKOIO OBCJ/TY>XKUBAHUSA

MHHVICTEPCTBO [TPHPOJTHBIX PECYPCOB
1 3KOJIOT MY POCCHICKOH ETEPAITHN
‘DETEPATLHAA CTVKBA ITO THIPOMETEOPOJTIOTHH H

MOHHTOPHHI'Y OKPVKAIOIIE CPETBI (POCTHIPOMET)

PYKOBOJICTBO

IO THIPOMETEOPOIOT HYECKOMY OBECHEYEHHIO

MOPCKOH JEATEIBHOCTH

Manual on
Marine Meteorological Services

Volume | - Global Aspects

2012 edition

Weather ¢ Climate ¢ Water

3. DEVELOPMENT OF THE SYSTEM OF MARINE
HYDROMETEOROLOGICAL SERVICE

WORLD METEOROLOGICAL ORGANIZATION

Guide
to Marine Meteorological Services

Third edition

WMO-No. 471

Secretariat of the World Meteorological Organization - Geneva - Switzerland
2001




3. PASBBUTUE CUCTEMbI MOPCKOI'O rmapro- 3. DEVELOPMENT OF THE SYSTEM OF MARINE

METEOPOJIOTMYECKOIO OBCJTY)XXUBAHUSA HYDROMETEOROLOGICAL SERVICE
MaTepuanbl, UCnosb3yemble A NOATOTOBKM Materials used to prepare
MOPCKMX TMAPOMETEOPONOTMHECKNX MPOrHO308B marine hydrometeorological forecasts
W LWUTOPMOBbIX NpeaynpexaeHni: and storm warnings:
® [3aHHble Ha3eMHbIX HabNOAEHWIA, BKOYAA 30HAMPOBAHME ® the data of ground-based observations, including atmospheric
aTmocdepbl; sounding;
® MeTeopo/IorMyecKmne NoA, PaccinTaHHbIe C UCMO/b30BaHNEM ® meteorological fields, calculated by means of the global and regional
rnobanbHO M permoHanbHoM mogenei atmocdepsl; atmospheric models;
® maTepurasnbl 3apyBeXHbIX U MEeXAYHAPOAHbIX LLEHTPOB NOTOAbI; ® materials of foreign and international weather centres;
® rMapoavHaMUYEecKMe MOAENN BOSIHEHWUA, YPOBHA MOPA N TEHEHWUN; ® hydrodynamic models of waves, currents and sea level;
® cnyTHUKoBaA MHPopmaLma ® satellite information
MporHo3sbl 0bwero HasHayeHusn General purpose forecasts
AcTtpaxaHckuii u farectaHckui LFMC: Astrakhan and Dagestan Hydrometeorological Centres:
@ NpOrHo3 noroAbl U COCTOAHUA MOPSA A0 3-X CYTOK N0 paiioHam m ® weather and sea state forecast for up to 3 days for areas and ports
noptam (exxeAHeBHbIN 6lonNeTeHb); (distributed as a daily bulletin);
® KOHCY/NIbTaTMBHbI NPOrHO3 NOroAbl U COCTOAAHMA MOPA Ha MecAL, @ advisory monthly weather and sea state forecast for sea areas
no paiioHam mops (MecaYHbI 61oNNeTeHD) (monthly bulletin)
MmapomeTueHTp Poccum: Hydrometeorological Centrg of Russia:
® NPOrHO3 NOrOAbI M COCTOAHMA MOPSA OT 3 A0 6-7 CYTOK N0 ® weather and sea state forecasts for the period from 3 to 6-7 days for

sea areas

paiioHam mops




3. PASBBUTUE CUCTEMbI MOPCKOI'O rmapPo-
METEOPOJIOTMYECKOIO OBCJ/TY)XXUBAHUA

EANHAA CUCTEMA NHOOPMALNKN OB
OBCTAHOBKE B MNPOBOM OKEAHE (ECUMO):

OnepaTuBHbIN (MOpPCKME r’MAPOMETEOPOSIOrNYEecKne
NMPOrHO3bl) N PEXMMHbIA MOAY N

01.11.2017 00-00  02.11.2017
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TemnepaTypa Bogbl / Water temperature CkopocTb BeTpa / Wind speed

00-00 02.11.2017 00-00 02.11.2017
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BeTposoe BosHeHue / Wind waves

3. DEVELOPMENT OF THE SYSTEM OF MARINE
HYDROMETEOROLOGICAL SERVICE

UNIFIED SYSTEM ON SITUATION IN THE
WORLD OCEAN (ESIMO):

Operational (marine hydrometeorological forecasts)
and regular modules

1 Arnac tonmat ropest KniousE: A 0 oneana’’

Fhaewen crpawua |

KACTHCKOE MOPE - [4/POM ETEOPOIOTHR NIPUEPEXHOM 30HN

YroBEHE MOPR

Bextam
i

AKapa-Boras-Ton

KACTTHMCKOE MOPE - T'waP0M ET EOPOIOMMS NIPHEPEXNOR
Yeoutia wops - Maxawana (ar I WC) - Tesna

Ioma

AHOManuu yposHs mops / Sea level anomalies

oy 189 Cramyws - Crarvcrna - (oo e - Tpeng

Tepron: Habin. 32858
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1980 1985 1980 1995 2000
Togs

S MM+ X025 - Coeses e X075 - MAX




3. PASBBUTUE CUCTEMbI MOPCKOI'O rmapro-
METEOPOJIOTr'MYECKOIO OBCJ/TY>XKUBAHUSA

NPOEKT EAMHON FTEOMH®OPMALIMOHHON
CUCTEMbI O COCTOSIHUMN KACIMUWNCKOro MOPS:

OnepaTtuBHbIN N PEXUMHBLIN MOAYU

OnepaTtuBHbIN MOAYJ1b
® [laHHble HabnoaeHun
® [IporHo3bl

B [lpeaynpexaeHus

Pe>xnMHbIA MoAay/b

B Kartanoru gaHHbix KACIKOM
B Bnok knuMaTtuyeckon uHdopmaumm (40NroCpoUHble
MeTeoposiorMyeckme NPorHo3bl U CLLeHapUn N3MeHeHus
KnnmaTa Kacnuinckoro mops)

3. DEVELOPMENT OF THE SYSTEM OF MARINE
HYDROMETEOROLOGICAL SERVICE

PROJECT OF UNIFIED GEO-INFORMATION
SYSTEM ON THE CASPIAN SEA STATE:

Operational and regular modules

Operational module
B Observation data
B Forecasts

m Warnings

Regular module

m Catalogues of data, produced by CASPCOM

® Climatic services block (long-term meteorological
forecasts and scenarios of the Caspian Sea climate
change)

mo i a0pa

the Caspian Sea

KATAAOTH OAHHBIX HABAIOJIEHHH O COCTOSIHHH
KACNIHHCKOTI'O MOPSI

Temepaseaiiit RaTasor ypoERs KacHmHcKoro MOpA

Karasor TeMOepaTypel BoAL! KacnuiicKoro Mmops

KaTasor moBePXHOCTHOrO cToXa B Kacnuiickoe Mope

General Catalogue of the Caspian Sea Level

Catalogue of the Caspian Sea Water Temperature

(cuyerapui A2, 16 mopened)
Catalogue of Surface Runoff taithe Caspian Sea

2017

Puc. 9. MzmeHeHuA cymMapHoro rogoeoro ctoka (%) (a) B cepeguHe
(2041-2060 rr.) W (6) koHue (2080-2099 rr) 21-ro Beka

CEBEPO-EBPA3UACKNIA
K/IMMATUYECKMNIA LEHTP
(CEAKU)

MccnepoBaHms U3MEHEHUS KMMaTa
B 21 Beke:

M3MEHEHWS1 CYMMapHOro rofoBoro
cToKa

NORTH-EURASIAN CLIMATIC
CENTRE (NEACC)

Study of climate change in the 21th

century:

total yearly runoff change
W




4. PA3BBUTUE HAYYHbIX UCCNTIEQOBAHUN
KACMUACKOIro MOPS

N3YYHEHUE BJIMAHNA

FMAOPOMETEOPOJIOMMYECKUX YCOBUM U
KJIMMATA HA COCTOSSHUE MOPCKOW CPEAbI
KACMUACKOIro MOPS

M3yuyeHne KMCnopoaHoro pexmma

Water temperature anomalies

3. DEVELOPMENT OF THE CASPIAN SEA
RESEARCH

STUDY OF IMPACT OF

HYDROMETEOROLOGICAL CONDITIONS AND
CLIMATE ON THE CASPIAN SEA MARINE
ENVIRONMENT STATE

Study of oxygen regime

Oxygen concentration




4. PA3BUTUE HAYYHbIX UCCNEAOBAHUM 3. DEVELOPMENT OF THE CASPIAN SEA

KACMUNCKOro Moprs RESEARCH
TEXHOJN1IOI'NA PACHETA TECHNIQUE TO CALCULATE
TPAHCITPAHMYHOIO BOAOOBMEHA THE TRANSBOUNDARY WATER EXCHANGE
N MEPEHOCA 3AIrPA3HAWNX BELLECTB AND POLLUTANTS TRANSPORT
PernoHanbHas meTeoponorMyeckas mogesnb [aHHble MOHUTOPUHTA |:> MepeHoc 3B
Regional meteorological model Monitoring data Transport of pollutants

f'mapoanHamuyeckaa moaesb CKOpOCTb 1 HanpaB/ieHUe Te4eHUu BoaoobmeH
Hydrodynamic model Speed and direction of current ‘ Water exchange

NAPAMETPbI NEPEHOCA TRANSPORT OF POLLUTANTS PARAMETERS

@ P,—nepeHoc 3B, ToHH (P, =R.xC) @ P,— transport of pollutants, tons (P, =R xC)
@ R, - cymmapHbIii pacxos Boapl, Km3 @ R, -total water discharge, km?

@ C, - KOHLLeHTPaLLMA 3arpA3HAIOLLEro BELLECTBA, TOHH/KMm3 @ (- concentration of pollutant, tons/km3
NAPAMETPbI BOOOOBMEHA WATER EXCHANGE PARAMETERS

@ b - npuTtoK BOAbI @ b - waterinflow

@ c—oTTOK BOAbI @ c— water outflow

@ a=b+c cymmapHbI BOgOOOMEH @ a=b+c total water exchange

@ d=b-c pesynbtupyrowmini BogoobmeH @ d=b-c resultant water exchange




4. PA3BUTUE HAYYHbIX UCCNEAOBAHUM 3. DEVELOPMENT OF THE CASPIAN SEA

KACMUACKOro MOPSi RESEARCH

NMPOrHO3 YPOBHSA KACMMMUACKOIoO MOPS THE CASPIAN SEA LEVEL FORECAST
daKTMYECKMN N OXXNAAEMbIN YPOBEHb MOPS Actual and expected level of the Caspian Sea in

B 2016-2018 rr. (TnapomeTueHTp PD) 2016-2018 (Hydrometeorological Centre of Russia)

Xon ¢aKTHYECKHX CPEAHEMECAYHBIX YPoBHER Kacnuickoro Mopa B 2016r. H nporHocTHyeckux ypoeHed B 2017r. w B 1 kpapTane 2018r.
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— 1 OXHMAAEMBIA X000 CPEAHHX MECAYHEIX YPOBHEN B 2017 1. H 0KHNaEMBIA CPEAHHA TON0B0H ypoBeHb B 2017 1.
— 2 MaKTHYECKHN X00 CPEAHHX MECAYHEX YPpoEHEH B 2016 roay W ¢ akKTHYECKHA CPEAHHA ronoeod ypoeeHe B 2016 T,
— 3 OMN8EMBH X00 CPENHHX MECAYHLIX YPOBHER B AHBApE - anpene 2018 r.
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BJIATOOAPIO 3A BHUMAHUE
THANK YOU
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