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Fuzzy Preferences Method for Conflict Resolution on Lesser Zab and
Diyala Rivers Basins (Part-11)

Abstract: The potential conflict between Iran and Iraq over Lesser Zab and Diyala river basins is
considered imminent and might occur at any time as a result of the widening gap between supply and
demand for both countries.
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The subject of analyzing and resolving this conflict was discussed in a previous paper (Part-1) (accepted
for publication in Muthanna Journal of Engineering and Technology) by applying GMCR-II model (An
improved version of the GMCR). The results reveal that the resolving of this dispute is possible. The
current paper (Part-I1) is considered a complementary of Part-l and concerning with the application of
FGM (Fuzzy Preference Framework for the Graph Model for Conflict Resolution), and comparing the
results with those obtained when GMCR-1I model is applied. The comparison showed that the use of
FGM which adopts the method of fuzzy preferences, provide more realistic solutions than those obtained
by applying the former model. This is because it is highly supported by preferential values that can reach
the recipient easily. For example, In Lesser Zab River conflict three cases named as (S4, Ss, S7) out of
seven cases that achieved all the nominated stabilities adopted by GMCR-II, however, the new method
using FGM allowed only two states (Sq and S-) out of the above seven cases to be a candidate resolution
of this conflict. Specifically, state S, in the GMCR-II model (stands for escalation the situation by the
Iranian side by reducing the current release while Iraqgi side is going to complain) can be excluded by the
modeler because there are other available options which are better than S,, so it is possible to move
towards to state Ss, (increase the water flows towards Iraq and Iraq adopts an initiative of some economic
incentives to Iran) or Iraq can go to the state S; (signing a treaty with Iran plus providing some economic
incentives). The FGM application referred to option Sg (signing a water treaty between Irag and Iran).
This state is slightly different from state S; in sense no obligation is needed by Iraq to offer economic
incentives. So the decision maker will absolutely tend to Sg. The same conclusion applies to the Diyala
River conflict, with two stable solutions (S5 and Sg) and one suggested case for solution out of six cases,
while also there are three stable cases for final solution when GMCR-II model is used.
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GMCR | Graph Model for Conflict Resolution
GMCR-II | Graph Model for Conflict Resolution-II
FGM Fuzzy Preference Framework for the Graph Model for Conflict
Resolution
FRCP Fuzzy Relative Certainty of Preference
FST Fuzzy Satisficing Threshold

FUI Fuzzy Unilateral Improvements
RN Degree of Preference for Iran
R? Degree of Preference for Iraq
TN Fuzzy Satisficing Threshold Assumed for Iran
Yo Fuzzy Satisficing Threshold Assumed for Iraq
alrmn Relative Certainty Value for Iran
al™a Relative Certainty Value for Iraq

FR Fuzzy Nash stability
FGMR | Fuzzy General Meta-rational Stability
FSMR | Fuzzy Symmetric Meta-rational Stability
FSEQ Fuzzy Sequential Stability

FE Fuzzy Equilibrium
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