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Circle size indicates the number of hostile events in each basin.
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HOTSPOT
Later this year, Turkey will
complete the Ilisu Dam
on the Tigris River, part of
anational push to boost
electrical power capacity.
Besides submerging the
2 12,000-year-old settlement
r @ Nelson-Saskatchewan of Hasankeyf' the dam
may damage the already
fragile Mesopotamian

marshes downstream in
) Irag. Germany, Austria,
. and Switzerland withdrew
‘ funding for the damin 2009.
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The color of each international river basin indicates the total number
of interactions there from 1990 to 2008.
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Heat Map: Where is the highest water conflict in the world?

HOTSPOT

Tajikistan is planning the

Rogun hydroelectric dam
( on a tributary of the Amu

Daryariver. The dam would
be the tallest in the world
and help alleviate the
country's energy shortages.
Uzbekistan, fearing
irrigation shortfalls, has
imposed tariffs and travel
restrictions on its neighbor
to the east.
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HOTSPOT

In achannel of the Mekong
two miles north of the
Cambodian border, Laos
intends to construct the
Don Sahong Dam. The
power project could affect
fishing in Cambodia,
Vietnam, and Thailand,

so those countries are
demanding a say in the plan.

Indus
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HOTSPOT

In 2011, Ethiopia began
building the Grand
Renaissance Dam on the
Blue Nile, a tributary that
provides about 60 percent
of the Nile's water. Egypt
and Sudan are concerned
about the dam's effect

on water flow downriver.
Ethiopia says it will finish
the project in 2017.




Present and potential water conflict hotspots

. As water supply decreases, tensions will increase as different players try to access common water supplies
. Many conflicts are transboundary in nature, either between states or countries

. River basins currently in dispute

Fover basing ot risk in the future

Tigris-Euphrates
Irag + Syria concerns that Turkey's
GAP project will divert their water

. Large Inter national drainage basins

Colorado: disputes

betweenthe 7 US ~ R , ‘
states and Mexico it - ‘ N N The Aral Sea, an inland

flowsthrough. The river : R | | e drainage basin, once the
iss0 overused, that it no : ' Ny i st > workd’s 4" largest inland
longer reaches the sea!. I\ : Y A7 3 ' lake has shrunk sine the

90% abstracted before | ¥ | Fh el 12 EE~N B, 19505 after the 2 rvers
reaches Mexico —f p I l— feeding it: the Amu Dayra
e ), : and Syr Darya were

diverted for irrigation.
By 2007 the sea was 10%
of original volume and
splitinto 2 lakes. The ex
soviet statesare in
conflict: Uzbekistan,
Turkmenistanand
Kazakstan.

Ethiopia and Sudan ,who
control its headwaters, and
Egypt .

Mummcanmmme o



Map 6.3 Water stress level of major river basins, around 2002
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Overview of Tigris river, tributaries and water

structures feeding Hawizeh marsh
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|
Spatio-temporal vege’r

o Marsh divided info 4 sections & R g
o Boundaries based on water and vegetation extent on RS S
aerial images and border of countries ’

o Upper Iraq: 676.25 sq.KM (287 of total areal

o Lower Iraq: 783.31 sq.Km (3% of total areal

o Upper Iran: 370.27 sg.KmM (157 of totai areal

o Lower Iran: 519.18 sa.km 22 of totai areq)
oTotal area: 2350 sg.km

o Biweekly Modis Terra 16-Day
Vegetation Indices 250m
(MOD]SQ]? obtained and
processed from 2003 to 2013

o Vegetation indices used are
NDVI and EVI

o Vegetation was classified as
wafter, vegetation and non-
eQ n.o‘y‘ bare)
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Contact Information:
Dr. R. Srinivasan
- Phone: (979) 845-5069
50 Kilometiers % s
- = - I Email: r-srinivasan@tamu.edu




Marsh Hsiory | I

The Hawizeh Marsh is a symbol of Iraqg’s rich natural and cultural history
Marsh is fed majorly from Tigris and additional inputs from Karkheh(lran)
1970’s: Hawizeh area was in natural, undisturbed

o not many dams on Tigris

1980’s: Extensive work on drainage under Iragi army

o built dams on Tigris

1990’s: Build more embankments inside marsh and burned vegetation

o built dams on Tigris

2003 (freedom): Local people break embankments resulting in
recovery of marsh and growth of vegetation

2004: recovered 62% of 1970's area
2009-2010: Drought ljesul’rmg iN reduc’rlon of area

3

og4< o3




= 1980s |4

= 1990s H

— 2000s |
90

80

40

. . . . 1 1 .
=

= = =2 = =2 = =2 = = = =

= 'z} =2 W3 = w3 =2 'z} = 'y}

'z} [} = [ 'z} [} =2 = w [}

&~ o~ ~ - - - -

F N

*INIUAAYAIR

% Exceedance

Karkh§h flow

= = Flow without Karkheh dam

“

-

—
S

- 1) olozrwes
>\ o100/

( mun.n.\f
8007/ WL

£00T/1/6

- 6617119
L €66 1LLLOS
| C68MLT
L 6617
L1661/ LY
L 1661

L 06811

L Q66T S
68648
L 6861/
L 8861/ 1ua

861/
8 L/ VS

- 986 /10

- G861/ ITLS

.vvm. L LC

T T — 1 T 1 T
o O O O O O
O O O O O O
NV O Y MO N —

(swd) moy4




Ticl:lris

Average 80’s 22000

27000

12000Greater zab

7000 esser zab

47000

5000

Samarra barrage

42000

Bagdad @ 3500 Diyala

Kutt barrage
40000

500

Al Betarra

Karkheh

Low 80’s

<€

7500

9000

5500 Greater zab

1500 esser zab

16000

Samarra barrage

15000

2000 Diyala

Kutt barrage
16000

28000

High 80’s

37000
16000Greater zab
11000 Lesser Zab

64000
11000

Samarra barrage

53000

Bagdad @ 5000 pjvaiq

Kutt barrage
53000

Al Betarra

Karkheh

Al Begarra



Average 90’s

9000

oo

Al Betarra

Ticl:lris

Bagdad ()

15000

19000

8000 Greater zab

4000 esser zab

31000

Samarra barrage

22000

2800 Diyala

Kutt barrage
18000

Karkheh

Low 90’s

Al Betarra

<€

6000

3400 Greater zab
———

800 | esser zab

9000

Samarra barrage

8000

1000 Diyala

Kutt barrage
7000

Karkheh

High 90’s

23000

29000
6000 Greater zab
5000 Lesser Zab

40000

14000 Samarra barrage

26000

Bagdad 1800 Diyala

Kutt barrage
22000

Al Bggarra




Ticl:lris

Average 2000’s 10

9000

4000 Greater zab

1000 esser zab

14000

4000

Samarra barrage

10000

Bagdad () 1200 Diyala

13000

Low 2000’s High 2000’s

16000

5500

3000 Greater zab
N
€ 350 Lesser zab

9000

24000

8000

Samarra barrage

7000 16000

Bagdad ()
600 Diyala

Kutt barrage
8000

Al Betarra

Kutt barrage

5000 13000

\
22
S

A2

s

Karkheh

2
<,

Karkheh

Al Betarra
Al Bgarra

6500 Greater zab

2000 Lesser Zab

Samarra barrage

2000 Diyala

Kutt barrage




ris
Percentage based on
channel capacities

Kutt barrage utt barrage

40000 £/ /4 & 853000

L Kutt barrage Kutt barrage
18000 7000
Low 90’s
4200
2000 Karkheh Q/@é\ Amara

oY

E algmy stock photo

- _.4}
~

Fo

L Kutt barrage g ’
8000 —

—d

Average Low 200!

Sy



Q

12["]'] T T T T T T T T T e
r — B 127U0S
11000 :gggz H 3300 ¢ — 2000s ]
i 1 3250 d
9000 After Kutt barrage 1 o zm) ]

Flow diversion into ;
Hawizeh marsh :

8000 - A
7000 -

6000 -

I 5000 mcm (416 mcm monthly) ] ]
s000 mcm (416 mcm monthly)

i 1 1500 7

| 4000 mcm (330 mcm monthly)
4000 1 1250

L 2000 mcm (208mcm monthly) _
3000 1

Average monthly flow (mcm)
Average monthly flow (mcm)
=
2

2000 A

1000 A

l] ......|.......|......|......I|.......|......|.......|......T...-.-| _\ ; . . :
0
0 1w 2 30 40 50 60 /0 8 90 100 0 1M 22 30 40 50 60 70 80 90 100
% Exceedence % Excedence
8000 —m 1800 ————————————
Tigris — 1980s —— 1980s
1990s ] i 1990s ||
7000 — J000s [ 1600 — 20005
Kutt barrage € : : ] Emool .
5 ooon - Flow diversion above | Fl ¢ tigris t g
g 1 T Oow Ot ugris towaras|
2 so00 | Amarah barrage ] % J
= S 1000, Basra 1
= 4000 1 =
S c 1 et 1
Y Amaratey Karkheh € 000t ] g
b % %ﬁl]l]— b
g 200 18w ‘ |
\ 2 . 1\ < |
1000 | ] 200 ik .
— "_V T T —

(4 1) . L LAV |\
”m“\‘r‘v“' ”"’Gwmi \ A SR W‘ 0 ”N' {4 Al



Current | Volume Inflow Outflow Evaporation evap/v

Dam (mcm) (mcm) (mcm) % reduction (mcm) ol
Batman 1100 1105 874 21% 50 5%
Dicile 580 674 659 2% 24 4%
Kralkize 1920 342 305 11% 54 3%
Mosul 11110 18799 17972 4% 416 4%
Dokan 6800 5799 4587 21% 309 5%
Dibbis 4000 4953 8982 21% 154 4%
Hemrin 2500 3318 2670 20% 78 3%
Derbinkha
n ) 3250 2866 12% 142 5%
Karkheh 5900 1978 1086 45% 40 1%
Tartar 11000 9000 - - 2260 21%

Total 47910 49219 SERT 3529

700 - Dam effects

600 -

500 -

Flow (cms)
N
o
(@}

300 -

200 -

100 -

= Flow out without

= Flow out with reservoir

reservoir
==V olume with irrigation

Future - Countr
River Volume
Dams y
Tagtag Lesser Zab Irag 2858
Bekhme |Greaterzab Irag 8300
BakeermanGreater zab Irag 500
Mandava |Greater zab Irag 2000
Hakkari Greaterzab | Turkey 2000
Trib upper
S tigris Turkey 145
Trib upper
soe tigris Turkey 19270
i Trib upper
i) tigris Turkey 200
: Trin upper
Plvan tigris Turkey 1175
Cizie Upper tigris Turkey 200
lllisu Upper tigris Turkey 10410
27777
- 5000
- 4000
£
7]
E
- 3000 @
£
=]
°
>
- 2000
- 1000




Average 2000’s - Current  Average 2000’s — Post dams*

Tigris Tigrig s000 *Assumptions based on current dam sizes,
8000 inflow and outflow calculations
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o Open source of knowledge about water is key to avoid
conflicts

o Open source models and data availability publically is
very important

o Mekong river basin is a good example

o The water conflicts are well known in other river basins
such as Ganges, Nile, Amazonia, Danube, Colorado and
other major rivers around the world.

o As SWAT modelers we could model these basins and
publish the information in a peer review process to bring
focus to the problem and contribute to the awareness to
countries that have no or poor information.
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