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Introduction:

Water Crisis in the world & Middle East

AJordan River: Arab -Israel Conflict:

AEuphrates-Tigris: Turkey, Syria and Irag;
AArvand River: one of Saddamos pretext to attack tlo

Aother water conflict: Amoudarya; Hel mand River, ¢
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Transboundary River Basins

\ =
downstreamersuse power to get morewatero (warner, 2004) 2
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Main Dispute:

AA Main Problem of Trans-boundary Rivers:

Demand, Claim>> Supply, Inflow

The claims by the riparian states as the percentage of annual flow (Ibrahim & Sonmez, 2002).

Analytical Methods for Hydro-conflict Management

State Turkey Syria Irag Total |
On Euphrates | 52 % 32 % 65 % 149 %
On Tigris 14.1 % 5.4 % D2 Evom |\112 %
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Main guestion:

nFairo a kfliciemo r e al Imechaaism
for the sharedwater resources?

Consensus
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Contents:

2. Bankruptcy Methods in Trans-boundary Rivers
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Bankruptcy Methods:

A method;:

Y
to redistributeanasset(E) when itis not ’3@ - /
i . — DS
sufficientto meet alclaims (C). s o

Claims (€) >> Assets E)

o: Allocation of eachclaimant?
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Bankruptcy Methods: \

0 iz
g—é i n
1. M1 2. X2

AA Trans-boundary Rivers Problem:
Demand >> Inflow or Supply;
Different stakeholders,agents andstates.

AA Bankruptcy Problem:
Claims (€) >> AssetqE);
Different claimants.
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Bankruptcy Methods:

(1) Theproportional rule (PRO) is defined as follows:

)(iIDRO =/Cc wherey -E

C

Example:
E=2000 ; ¢c=(500,700, 300, 1000g C=2500

2500

X=0.8%(500 700 300, 1000= (400 560, 240 800
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Bankruptcy Methods:

(2) Equal Losses

Example:

E=2000 ; ¢c=(500, 700, 300, 1000g C= 2500

D=25002000=500

e 200E 5
4

X= (500-125 700-125, 300-125, 1000125) = (375,575, 175, 875
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Bankruptcy Methods:
Example:

E=2000 ; c=(500, 700, 300, 1000g C= 2500

(1) Theproportional rule (PRO):
X = (400, 560, 240, 800

(2) TheEqual Losses
Xi= (305575175 875

Which mechanisms is Gairo e ‘ '
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Bankruptcy Methods:

U Proportional (PRO) rule is basedon:
the equal distribution of proportions.

U Constrained Equal LossegCEL) rule is basedon:
the equal distribution of losses

U Constrained Equal Awards (CEA) rule is basedon:
the equal distribution of awards.
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3. A new Bankruptcy Method
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Analytical Methods for Hydro-conflict Management

A New Bankruptcy Method:

gk
yiii

0y, My 0o, X2 Cna My

=: Contribution of each stateV

J”E Claims of eachstate V

e: Allocation of eachstate?

Claims (C) >=AssetyE)

n
Inflow=E = Q &
i=1

G20c=(C-6);C=8 G

0O¢x¢tc AX-aa

=1 =1
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A New Bankruptcy Method:

\ K \ Claims (C) >=AssetsyE)

[

ool

0y . My Lo, Mo Cna Hn

U The base of the new method:

the deficit should be divided inversely proportional to
thea g e rcondridution to E and their claims.

U Eachagent who hasnore contribution to supply the
assets andess claim a larger allocation is devoted
to him.
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A New Bankruptcy Method:

\ \ \ Claims (C) >=Assety(E)

[

z >\ ¥ The total deficit (D) =E-C

0y, My 0o, X2 Cna My

Two new variables:

S

BRin a 5

The rate of contribution: a a -
4 D

. Ci <

The rate of claim: a z 2
. Q

' %

=

@
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A New Bankruptcy Method:

RN

i

outlat by

0y, X1 U, X2 Cna ¥n

U Thelosses of each agent:

Faculty Civil Engineering & Geosciences

*D  where d; ¢c

; OCx Cc

Analytical Methods for Hydro-conflict Management

Claims (C) >=Assets(E)
The total deficit (D) =E - C

u Eachagent who hasmore contribution to
supply the assets anckss claim alarger
allocation is devoted to him.
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Contents:

4. Euphrates-Tigris Rivers Case Study Study.
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Case Study:
Euphrates and Tigris Rivers:

Analytical Methods for Hydro-conflict Management

“TURKEYY

Krakisi ik

‘4aci1U|-

N
~Biegi -
T g
Haggkat Easl
i)

e
Hasakieh West
Blasil A-fasad ™

Adadsha,
Baghadi

Faculty Civil Engineering & Geosciences

M,

“ abe AEAmarTa
17 ¥

Rasafi*

SAUDI ARABIA

"Dicksn
5" Dierbangikhan
5 N,

Al Adham,—
..

Hamnns
(oiyala

A alufan,

f LA HInd yah &
ey

Bamabi

-g-Bily

T
r

A48

= Dam

= Dar under congtruction
Dam planned

= Bamage

Barrage under censiucan
Lake &nd Reserialr
Resaryor Plafned
Inberenitiend Lake
Sall Pan

T Marsh

= River

~~ Canal
Inberenitiend Fier
Intemalienal Beundary

Larshart Azovsiial Equatdeea Prajection
100 IO

Worke

Tang-l!l-l.ia*wd"

Sirnarafie - Fartlam
Harkhan

Searcms: AxMout] ESA Kok i LS0S I0C

IRAN

. Lataroeh Aud

- Gogand  Karun g

“
—TUDelft

Jawabeuep S821N0say Ja1eM

Delft
University of
Technology



EWACC2012/Building Bridges Analytical Methods for Hydro-conflict Management

Case Study:

Euphrates River:

The contributionand water demand (MCM/y) of riparian states on teiphratesRiver.

Riparian Composition of Length Contribution of Flow (Beaﬂiﬂgg&
Turkey 1230 km (41%) 31580 (89%) 14000 (44%)
Syria 710 km (23%) 4000 (11%) 12600 (40%)
Iraq 1060 km (36%) 0 (0%) 28100 (88%)
Total 3000 km (100%) 35580 (100%) 54700 (154%)
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Case Study:
Tigris River:

The contributionand water demand (MCM/y) of riparian states on thégris River.

Riparian Composition of Length Contribution of Flow (Beaﬂiﬂgg&
Turkey 400 km (22%) 25240 (52%) 7300 (14%)
Syria 32 km (1%) 0 (0%) 0 (40%)
Iraq 1418 km (77%) 23430 (48%) 61000 (116%)
Total 1850 km (100%) 48670 (100%) 68300 (140%)
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Case Study:

The rate of contribution: __a"
a a
h ol &
The rate of claim: T
a ¢

The rate ofContribution and claim of states on the Euphrates and Tigris Rivers.

. Euphrates River Tigris River
Riparian

=

QD

Contribution rate Claim rate Contribution rate Claim rate @

>

Turkey 89% 26% 52% 11% @
(=

Syria 11% 23% 0% 0% o
<

Iraq 0% 51% 48% 89% D
&

Total 100% 100% 100% 100% g
D
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Case Study:

allocation _ x;
claim C

The rate of allocation:

The rate ofallocation of states on the Euphrates and Tigris Rivers.

1
The rate of !
. ORI il The rate of 1 New
Rivers Riparian || Contribution , | PRO CEA CEL
Claim (¢;) Method
(a) |
) ) )
Turkey 89% 14000 (26%) | 9106 (65%) ) Wl ooz | R
1
Syria !
Euphrates 11% 12600 (23%) | 8196 (65%) 10790 (86%)| | 7820((62%) 5475|(43%)
|
Iraq : =
0% 28100(51%) | 18274 (65%] | 10790 (38%)| | 2332q (83%)| | 1845%(66%)f| =
3 Z S ———Aa Q
1 Py
THrEeH 52% 7300 (11%) 1 5202 (71.3%) | 7300 (100%) 0 (0%) 1526 21%) | ©
|
(=
& 1 —
Tigris |2 0% 0(0% ! o(%) 0 (0%) 0 (0%) 0% | 3
} <
Iraq I S
48% 61000 (89%) | 43468 (71.3%) | 41370 (68%) | 48670 (80%) | 47144 (77%) | 3
! 5
3
®
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Conclusion:

V The application of bankruptcy theory to support water resources
allocation problems.

V Consideringsomecommon bankruptcy rules such as PRO, CEACEL
rules:

V The reallocation of the Euphrates and Tigrisrivers.

V. This'method is potentially more powerful to help solving conflictn
negotiations overtransboundary rivers.
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