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OUTLINE

•  Euphrates-Tigris (ET) watershed

•  Reservoirs: water level and volume

•  Monitoring ET marshes 



Where is it? What do we know about it?

E-T WATERSHED
A  =  765 000 kmA  =  765 000 km22

W=105 kmW=105 km33

LLEuphratesEuphrates = 2800 km       L = 2800 km       LTigris Tigris = 1750 km= 1750 km
WWEuphratesEuphrates = 30 km = 30 km33/y      W/y      WTigrisTigris = 55 km = 55 km33/y/y
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E-T WATERSHED

Well-developed water
management system

Water storage in
reservoirs = 5 times of
annual ET discharge

SANAF PONDSANAF PONDSANAF PONDSANAF PONDSANAF PONDSANAF PONDSANAF PONDSANAF PONDSANAF POND

Hamrin DamHamrin DamHamrin DamHamrin DamHamrin DamHamrin DamHamrin DamHamrin DamHamrin Dam

Derbendi Khan DamDerbendi Khan DamDerbendi Khan DamDerbendi Khan DamDerbendi Khan DamDerbendi Khan DamDerbendi Khan DamDerbendi Khan DamDerbendi Khan Dam

Dokan DamDokan DamDokan DamDokan DamDokan DamDokan DamDokan DamDokan DamDokan Dam

Mosul DamMosul DamMosul DamMosul DamMosul DamMosul DamMosul DamMosul DamMosul Dam

Abbu Dibbis DepressionAbbu Dibbis DepressionAbbu Dibbis DepressionAbbu Dibbis DepressionAbbu Dibbis DepressionAbbu Dibbis DepressionAbbu Dibbis DepressionAbbu Dibbis DepressionAbbu Dibbis Depression

THARTHAR THARTHAR THARTHAR THARTHAR THARTHAR THARTHAR THARTHAR THARTHAR THARTHAR 
DepressionDepressionDepressionDepressionDepressionDepressionDepressionDepressionDepressionHADITHA DAMHADITHA DAMHADITHA DAMHADITHA DAMHADITHA DAMHADITHA DAMHADITHA DAMHADITHA DAMHADITHA DAM

Habbaniya resHabbaniya resHabbaniya resHabbaniya resHabbaniya resHabbaniya resHabbaniya resHabbaniya resHabbaniya res

Water SeparatorWater SeparatorWater SeparatorWater SeparatorWater SeparatorWater SeparatorWater SeparatorWater SeparatorWater Separator

KEBAN RESERVOIRKEBAN RESERVOIRKEBAN RESERVOIRKEBAN RESERVOIRKEBAN RESERVOIRKEBAN RESERVOIRKEBAN RESERVOIRKEBAN RESERVOIRKEBAN RESERVOIR

At Thawra DamAt Thawra DamAt Thawra DamAt Thawra DamAt Thawra DamAt Thawra DamAt Thawra DamAt Thawra DamAt Thawra Dam

Devegicidi DamDevegicidi DamDevegicidi DamDevegicidi DamDevegicidi DamDevegicidi DamDevegicidi DamDevegicidi DamDevegicidi Dam

ATATURKATATURKATATURKATATURKATATURKATATURKATATURKATATURKATATURK

Keban DamKeban DamKeban DamKeban DamKeban DamKeban DamKeban DamKeban DamKeban Dam

KARAKAYAKARAKAYAKARAKAYAKARAKAYAKARAKAYAKARAKAYAKARAKAYAKARAKAYAKARAKAYA

Ka
run

Ka
run

Ka
runKa
run

Ka
runKa
run

Ka
run

Ka
run

Ka
run

Di
ya

la
Di

ya
la

Di
ya

la
Di

ya
la

Di
ya

la
Di

ya
la

Di
ya

la
Di

ya
la

Di
ya

la

HAWR AL HAWIZAHAWR AL HAWIZAHAWR AL HAWIZAHAWR AL HAWIZAHAWR AL HAWIZAHAWR AL HAWIZAHAWR AL HAWIZAHAWR AL HAWIZAHAWR AL HAWIZA

Euphrates
Euphrates
Euphrates
Euphrates
Euphrates
Euphrates
Euphrates
Euphrates
Euphrates

Tigris
Tigris
Tigris
Tigris
Tigris
Tigris
Tigris
Tigris
Tigris

Shatt Al ArabShatt Al ArabShatt Al ArabShatt Al ArabShatt Al ArabShatt Al ArabShatt Al ArabShatt Al ArabShatt Al Arab

Al-Adhaim

Al- Adhaim

Al-Adhaim

Al-Adhaim

Al-Adhaim

Al-Adhaim

Al- Adhaim

Al-Adhaim

Al- Adhaim

Grea
ter

 Za
b

Grea
ter

 Za
b

Grea
ter

 Za
b

Grea
ter

 Za
b

Grea
ter

 Za
b

Grea
ter

 Za
b

Grea
ter

 Za
b

Grea
ter

 Za
b

Grea
ter

 Za
b

Les
ser

 
Za

b

Les
ser

 
Za

b

Les
ser

 
Za

b

Les
ser

 Za
b

Les
ser

 Za
b

Les
ser

 
Za

b

Les
ser

 
Za

b

Les
ser

 
Za

b

Les
ser

 
Za

b

Euphrates
Euphrates

Euphrates
Euphrates

Euphrates
Euphrates
Euphrates

Euphrates
Euphrates

TigrisTigrisTigrisTigrisTigrisTigrisTigrisTigrisTigris

Euphrates

Euphrates

Euphrates

Euphrates

Euphrates

Euphrates

Euphrates

Euphrates

Euphrates

Water availability and water
use - complicated issues

Influence on fishery
resources in  the
         Arabian Gulf

A  =  765 000 km2

LEuphtates = 2800 km
LTigris    = 1750 km
WEuphtates = 30 km3/y

Wtigris = 55 km3/y

RECENT
DEVELOPMENTS
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In situ data -
scarce and

difficult to access

Use of remote
sensing data

Was: 105 km3/yr
(Tigris 50%,
Euphrates 30%,
Karun 20%)

Dam construction:
inflow to Iraq

decreased from 30 to
9 km3/yr

GAP project in
Turkey: 22 dams, will
consume 25 km3/yr

for irrigation
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Influence on fishery
resources in  the
         Persian Gulf

Gap project in TurkeyGap project in Turkey
   + 22 reservoirs
   + 1.7 mln ha in irrigation

31 km3/y

Turkey by Euphrates 

16 km3/y

? km3/y

Iraq

Persian Gulf

Before 70s From 90s

? km3/y

Iraq

9 km3/y

Syria

TurkeyTurkey

SyriaSyria
IranIran

IraqIraq

27 km3/y

Syria

Centerpiece of the project: Ataturk Dam (wikipedia)

GAP is estimated to
double Turkey's irrigable

farmland



RESERVOIRS:
WATER LEVEL AND
VOLUME CHANGES
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RESERVOIRS:
WATER LEVEL

Cross-comparison of satellites
Times series for 11 reservoirs

T/P + GFO + ENVISAT: Karakaya,
Mosul and Tharthar
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RESERVOIRS:
WATER VOLUME

1999 - 2002
30 - 40 % of volume loss in
reservoirs on Euphrates R.

Preliminary assessment
(surface=const)

22 km3

lost





Source: New Eden
Master Plan



MESOPOTAMIAN MARSHES:
FLOODING REGIME AND LEVEL

CHANGES
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20,000 km2 in 70s

3,000 km2 in 90s

E.Marshes.

S. Marshes.

Central
Marshes.

E.Marshes.

S. Marshes.

Changes in the marshes from Landsat 
MSS imagery  

Central
Marshes.







Iraq Wars

Second Gulf War/ Operation Iraqi Freedom
March 20, 2003 — Current (?)

Iran–Iraq War (the First Persian Gulf War):
22 September 1980 – 20 August 1988

The Persian Gulf War
2 August 1990 – 28 February 1991 (officially ended 30
November 1995

Recent events (2014)



MARSHES - T/P 31

Backscatter in Ku band,
 ice1 algorithlm, 

100*dB

Landsat image ca 1990
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Landsat image ca 2000

A B C D

A

B

C

D

C

A - southern marshes
B - confluence of Tigris and Euphrates
C - part of eastern marshes, drained out between 3 and 23 June 1996 
D - eastern marshes



EASTERN MARSHES
 WATER LEVEL

D -permanent
marshes

C - marshes
drained out in
1996

Landsat image March 1993

Landsat image April 1998
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MARSHES - ENVISAT 741
INONDATION
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GLandsat image ca 2000

A - channel
B and C - flooded southern marshes
D - channel
E - flooded triangle reservoir 
(see also 642)
F - flooded area
G - flooded area
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MARSHES - ENVISAT 642
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C FLandsat image ca 2000

A - river channel
B - flooded reservoir (see also 741)
C - large flooded area
D - partly flooded central marshes (see also track 741)
E - flooded southern marshes
F - channel

MARSHES - ENVISAT 642
 WATER LEVEL

D

E

Euphrates R.

D

E

Euphrates R.

Landsat image ca 2000

Landsat image March 2004

Southern marches:
drained out in 1996
flooded in 2003/2004
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Recent evolution

MODIS, 30 June 2011

MODIS, 15 Nov 2012

MODIS, 30 June 2011
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IMPACT ON PERSIAN GULF

What is the primary source of
revenues for Kuwait?
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Kuwait revenues:

Oil: 20 bln $/year

Shrimp: 25 mln $/year
(less than 1/1000)


