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Black Sea National and International Projects (1992004)

Russian Ministry of Industry, Science and Technologs Project
“Estimation of Variation of Base Thermohydrodynamic
Parameters of the Caspian Sea and its Impact on tHevolution of
the Sea Ecological State” (2062004)

NATO Science for Peacd#®rogramme Project “Multi -disciplinary
Analysis of the Caspian Sea Ecosystem” (202006)

General goals of the projects are:

To monitor mairhydrographi¢ dynamic anameteoparameters of the Caspian Sea.
To improve the regional capacity for analyzing filnectioning d the Caspian Sea.
To understand its present state for predicting futhesnges wh respect to natural

and anthropogenic influences
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Motivation and Data:

Since the early 1990s regular measurements of the
Caspian Sea level and main thermohydrodynamic
parameters are practically absent.

Lack of meteorological data.

Lack of oceanographic data.

Lack of regular data exchange between the
Caspian countries.

Today, the monitoring of the Caspian sea surface

4.| temperature, sea level, chlorophyll concentration,

mesoscale dynamics, wind and waves, and some
of the meteo parameters is organized based on the

4| satellite IR and VIS data (AVHRR NOAA,

SeaWIFS, MODIS), altimetry data
(TOPEX/Poseidon, Jason-1) and re-analysis data.
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ENVISAT Medium Resolution
Imaging Spectrometer (MERIS),
300 m resolution, image acquired
on 22 September 2003.

The Northern Caspian Sea suffers
from a process called
eutrophication, greatly increased
by human activities like intensive
and mechanized agriculture.

In this process, the sea gradually
fills with organic and inorganic
sediments, becoming a swamp or
bog, and eventually a meadow.

The northeastern part of the
Caspian Sea, the most shallow,
IS seen in the image in bright blue
colour probably due to a mixture
of plant life and sediments.

O©ESA 2004

|| SATELLITE MONITORING OF THE CASPIAN AND BLACK SEAS

© 2004, A.G. Kostianoy



Landsat 7 (ETM+) 20 June 2008
41°

| N300paxxeHue
. AIIIIEPOHCKOTO

s
b \';‘-:;‘,

I0JIyOCTPOBA,
IOJIYYCHHOE CO
cnyTtHrka Landsat 7
(ETM+) 20urons 2008
r. (paspemecnue 30M).
Ha canMKe oT4eTIMBO
IPOSIBIIACTCS
BJI0JILOEPETOBOE
TEYEeHNE, Orn0aroIee
IIOJTyOCTPOB (CBETJIBIC
TOHA), OJ1arogaps

400 BBICOKOM

- KOHIIEHTpAIIH
B3BEIIEHHOIO
BEIIECTBA.

North latitude

10'

50'—

39°40' s
49°20' 30' 40' 50 50° 10' 20' 30 40' 50 51°
East longitude



neeteHre Boa FOxxnoro Kacmms (3eneHsiit
nBeet) 1 cenrsaops 2005r. mo ganasiM cirytHrka MODIS-Terra

(pa3pemecnue 1 km).



The North-Eastern Caspian Sea, sea ice (Resourse-01,08/1999)
i i :

50 51 53
© HUII «IInanera»

SATELLITE MONITORING OF THE CASPIAN AND BLACK SEAS

© 2004, A.G. Kostianoy

X




MODIS-AQUA o o o
Bands ##1,2 47

gggg?obgr;ation . " or - » “—: > HGHOBBIG YCHOBI/Iﬂ,
| Rt ok y KOHIICHTpAIIUS U
RGP . KpOMKa JIipJa B

CesepHoM Kacnum
27 dpespans 2007T.
(MODIS-Aqua,
pazpemeHue 250m).




CHer Ha cy1e, JIEa U
KOHBEKTHUBHAA 00JIAYHOCTH
Ha aKBaTOPHUU
Kacnuiickoro mops 10

saBaps 2008r. (MODIS-
Terra,pa3pemenue 250m).



AVHRR SST - May 2003
48N ‘ -

Archive of monthly re-analysis
data (maps) on

SST,

- m... chlorophyll concentration,

F I atmospheric pressure,

wind,

precipitation,

humidity

I for 1997-2004.

47N —

46N —

45N —

44N —

43N —

42N —

15T

41N —

40N —

39N —

38N —

37N —

SST (AVHRR) May 2003

50E 52€E 54€E

u SATELLITE MONITORING OF THE CASPIAN AND BLACK SEAS

© 2004, A.G. Kostianoy




Interannual positive
trends have been revealed
in 19822000.

The Middle Caspian Sea;|
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Atmospheric pressure (mbar) Wind at 10 m (m/s) in June 2001
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Atmospheric precipitation (mm/day)
June 2001
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The Caspian Sea level gauge measureme
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' Analysis of seasonal
| and interannual
4 | variability of the
| sea level in the

- | Caspian Sea and
| the Kara BogazGol
| Bay by satellite
altimetry data of

| TOPEX/Poseidon
| and Jasonl,
" 19922004,
orbital period - 10
| days (5 days In
| crossover points)
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The CaspianSealevelinterannual and seasonalariability (19922004)
basedon TOPEX/Poseidonand JASON-1 altimetry data.
Markers are monthly gaugedata.
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The Kara-BogazGol Bay sea level variability
(T/P altimetry, 1992-2004)

In March 1980 the CaspiarKBG strait was dammed. By November
1983 the KBG had already dried up entirely. In 1992he dam was
destroyed. KBG was filled up by the Caspian water wth a rate

of about 1.5 m/year in 19921996. Then the decreasing trend of

6 cm/year in 19972002 was similar to that of the Caspian Sea.
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Caspian EnvironmentProgramme (CEP)
The Caspian Sea major environmental issues:

EXISTING PROBLEMSIASSUES

DECLINE IN CERTAIN COMMERCIAL OVERALL DECLINE IN ENVIRONMENTAL
FISH STOCKS, INCLUDING STURGEON QUALITY
DEGRADATION OF COASTAL LANDSCAPES DECLINE IN HUMAN HEALTH

DAMAGE TO COASTAL HABITATS

THREATS TO BIODIVERSITY DAMAGE TO COASTAL INFRASTRUCTURE
AND AMEHITIES

EMERGING PROBLEMS/ISSUES

INTRODUCED SPECIES CONTAMINATION FROM
OFFSHORE OIL AND GAS ACTIVITIES
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The Caspian Sea under pollution

Main sources of the pollution are:

River ruroff

Industrial and municipal waste waters
Offshore and onshore oil production

Qil transportation

Flooded coastal zone due to sea level rise

Intensive oil and gas development in the
Caspian region resulted in extensive water,
land and air pollution, wildlife and plant
degradation, exhaustion of natural resources,
ecosystem disturbance, desertification and =
considerable losses in biological and landsca
diversity.

Negative environmental changes cause gro
of human morbidity and mortality. Leate In
the Caspian littoral states is lower for-26
years than in developed countries.

Caspinfo

Copyright © Caspiaﬁ Environment Prﬁﬁrﬁmme
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#ﬂ%ﬁﬁsﬁ&mcﬁea ﬁeg.um contains proven ol resenes estimated to be between 17 and 33 billion
r&@*"&:&mpaitﬁ&fé In:F Clatar an the fow end, and the United States on the high end,

h o g
4 }
¥ F
Ve :

Count Proven 0il Reserves P ial Total
= Low High —_ Low High
Azerbaijan 7 BEL 125 BEL 32 BEL 39 BBL 445 BEL
lran + 0.1 BEL 15 BEL 15.1 BEL
Reserves Kazakhstan 9 BEL 17 .6 BEL 92 BARL 101 BEL 109.6 BEL
Russia f 0.3 BBL 7 BEL 7.3 BEL
Tukmenistan 0.5 BEL 1.7 BBL 38 BEL 355 BEL 39.7 BEL
Uzbekistan 0.3 BEL 0.6 BEL Z BEL 2.3 BBL 26 BEL
Total 17.2 BBL 32.8 BEL 186 BEL 202.2 BEL  218.8 BBL

00z, %@QH&J @#ﬁ’aém:tﬁﬂﬂ reached mug."w},f 1.6 mifion barrels per day, comparable to South
FRHIC: '&aa@mnci Iarges; il producer, Brazil By 2040, production s forecast to reach betweson
il & million iﬂﬁwﬁéﬁ@er day, which exceeds annual production from South America's largest

m,g Yenezuela.

Caspian Sea Region Oil Production iThousand Barrels per Day)

2010
Production SO =i m Low High
Azerbaijan 22E 318 Faa 1,140
lrank Ly R [ FES L
Kazakhstan a20 a:=9 1,617 2400
Rusziat 2 A [ Y 150
Tukmenistan 110 184 arg a54
Lzbekiztan GG 152 205 240
Tetal azs 1 593 3 135 4,204
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Turkish Straits

Increased oil exports from the Caspian Sea Tanker passng TIMONEE BoRE s Staits.
region to Russian and Georgian ports and
across the Black Sea has led to increased o
tanker traffic (and risks of an accident) throu
the narrow, winding Turkish Straits (including
the DardanelledMlarmaraSea, and Bosporus
Straits). According to Energy Information
Administration (www.eia.doe.goyaround
50,000 vessels per year (nearly one every 1fsse e
min) now pass through them. Around eteath s = s
of these are oil or liquefied natural gas tankeg S
This increased congestion has led to a grov/esres
number of accidents; between 1988 and 195l
there were 155 collisions in the Straits, som¢@
them resulting in spilling thousands tons of ¢
Into the Straits.

The Bosporus Straits
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Aerial oil spill monitoring in the Black Sea

/ August 2004 Novorossiisk

Qil spill from
GEORGIOS I

Vo .
o . - n - b s

2000 s

I mage Courtesy:
Yu.l. Yurenko,
Russian Hydrometeorological 450 1
44°4105" c.w. i 37°6018" B4

Service, Sochi
Pue.  IMneiid Hedrenpoayrroe v T/x GEORGIOS I

1 - 30Ha pacnpocTpaHeHMA NNeHoK HeTeNpOAYKTOE MHTRHCHEHOCTER 3-4 Banna
2- 30Ha pACNpOCTPAHEHHA NMNEHOK HEGTENPOAYKTOE HHTEHCHEHOCTER 5 Bannoe
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Qil spill monitoring in the Mediterranean,
North and Baltic Seas

Each year ships and industries damage the delicat®astal ecosgtem in
many parts of the world by releasing oil or pollutants into rivers and
coastal waters. Offshore environments are also polluted by mineral ol
mainly due to: tanker accidents, illegal oil discheges by ships natural
oil seepage.

After a tanker accident the biggest problems
IS to obtain an overall view of the phenomenor
getting a clear idea of the extent of the slick ar
predicting the way it will move. For natural and
man-made oil spills it is necessary to operate 3
regular monitoring. Qil pollution monitoring in
the Mediterranean, North and Baltic Sea is
normally carried out by aircraft or ships. This
IS expensive and is constrained by the limited
availability of these resources. Aerial surveys
over large areas of the seas to check for the
presence of oil are limited to the daylight hours
in good weather conditions (ESA).

QOil spills 19822002, HELCOM
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Satellite oil spill monitoring in the Baltic Sea

Satellite imagery can help greatly identifying prolable spills aver very large areas and then guiding
aerial surveys for precise observation of specifibcations. The Synthetic Aperture Radar (SAR)
instrument, which can collect data independently ofveather andlight conditions, is an excellent tool to
monitor and detect oil on water surfaces. This instiment offers the most effective means of monitoring
oil pollution: oil slicks appear as dark patches orSAR
images because of the damping effect of the oil tdme
backscattered signals from the radar instrument. Tls type
of instrument is currently on board the European Space .
Agency's ENVISAT and ERS2 satellites.

s

© ESA 2004 L UKOI L-Kaliningradmor neft
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Qil spill monitoring in the Caspian Sea

Dynamicsof oil spills near Neftyanye Kamni. SAR imagery of ERS-1 on 12 May (left) and
of ERS2o0n 13May 1996 (ight). Larger spill on 13 May is dueto low wind speed © ESA

-
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Qil spill monitoring in the Caspian Sea

The Middle CaspianSea The Southern CaspianSea Oil spill tracks show
ERS-1, 28/05/1996 ESA possiblebottom sourcesof oil. © InfoTerra .
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Qil spill monitoring in the Caspian Sea. Baku, 25 Agust 2004

Lnles
mEa e

I mage Courtesy: O.Yu.avrova, Russian ace @arcﬁ | ngtitute
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Oil spill monitoring in the Caspian Sea. Baku, 10 tember 2004

Image Courtesy: O.Yu.Lavrova, Russian Space Research I nstitute
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Qil spill monitoring in the Black Sea.Novorossiisk 26 July 1999
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Oil spill monitoring in the Black Sea.Novorossiisk 11 August 1999

Image Courtesy: O.Yu.Lavrova, Ru

e .

ssian Space Research | ngtitute
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Qil spill monitoring in the Black Sea.Novorossiisk 31 July 2002

Image Courtesy: O.Yu.Lavrova, Russian Space Research I nstitute
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Qll spills in the Black Sea
30 June 2002Batumi
ASTER Terra, 15 m
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Detection of forest fires. Ukraine, 23 September 23, NOAA-12.

HOAA-12
23 3ep 20883
13:44 GHT
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Detection of forest fires in Kazakhstan

b,

Image Courtesy: NASA Visible Earth
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Detection of forest fires in Turkey

e
Image Courtesy: NASA Visible Earth

|| SATELLITE MONITORING OF THE CASPIAN AND BLACK SEAS

© 2004, A.G. Kostianoy




Severe weather conditions
Heavy rains flood Novorossiisk
region on 8 August 2002

astem Eutpoe swirls over the Black Sea. Serious flaoding
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Severe weather conditions
Heavy rains flood Istanbul on 7 October 2004
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Mary 11, 2005

Aprll 14, 2005
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Severe weather conditions
| Q\_/v iIn Turkey and Kazakhstan

LI.

Image Courtesy: NASA Visible Earth Image Courtesy: NASA Visible Earth
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Severe weather conditions
Dust storms in Turkey and Kazakhstan

CREDIT: NOAA

i F o _..-f-': = :
Image Courtesy: NASA Visible Earth
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