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Abstract

In the recent years the inevitable consequence of increasing
demand and decreasing reserves of natural resources,
especially water, increasingly raised conflicts. The purpose of
this study is to analyze and to provide solutions for solving the
conflicts in Sefidrud irrigation and drainage network. In this
regard, the game theory was employed. For modeling and
analysis of the conflict, Graph Model for Conflict Resolution
(GMCR) were used. After determining players and options and
inserting them into the model, 64 states were created in this
conflict. Using non-cooperative solution concepts with regard
to prioritize strategies by decision-makers, 4 situations were
identified as equilibrium points. After the final analysis of the
strongest points of equilibrium, quo and the base status was
one of the points of equilibrium. The other equilibrium point
was situations that farmers take alternative irrigation tout for
the favorable situation in the future. Therefore, it is essential to
train farmers as a primary player and involve them in decisions
and to form water user associations to improve the condition
of their participation in the management of water resources.
This would reduce the conflict using stability of the resources.
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Table 1. Description and comparison of the features of non- cooperative solution concepts used in GMCR
(Fang et al, 1993)

(Fang et al, 1993) GMCR ;3 s 83lkw! gl Ko pu Jo oadlio o 19 (gamlio g g puid —) Jo

Solution concepts Foresight  Dis-improvements Knowledge  of Strategic risk
preferences
Nash stability (R) Low Never Own Ignores risk
General meta- Medium By opponents Own Avoids risk;
rationality (GMR)? conservative
Symmetric meta- Medium By opponents Own Avoids risk;
rationality (SMR)* conservative
Sequential  stability Medium Never All  Takes some  risk;
(SEQ)° satisfices
Limited move Variable Strategic All  Accepts risk;
stability (Lh)® strategizes
Non-myopic stability High Strategic All  Accepts risk;
(NM)’ strategizes
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Table 2. Decision makers, options and favorite situation (the desirable option (Y), undesirable option (N)) of
the players in conflict of Sefidrud irrigation and drainage network
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Decision makers Options Basic situation

Agriculture Organization 1 Support of farmers to improve cropping patterns and Y
irrigation

2 Consolidation and modernization of paddy fields Y
Regional Water Company 3 Implementation of alternate irrigation Y
4 Unauthorized withdraw of water from the canals N
Farmers 5 Implementation of alternate irrigation N
Governor 6 Equitable distribution of water Y
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Table3. The possible and feasible choices for conflict of Sefidrud irrigation and drainage players (the
desirable option(Y), undesirable option (N))
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Table 4. The priority of 48 possible choices for the decision makers in the water conflict of Sefidrud in order
of priority for players
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Table 5. The conflict equilibrium and expediency points for each decision- maker
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Decision makers

36 40 44 48
Equilibrium points
Agriculture Organization  Support of farmers to improve Y Y Y Y
cropping patterns and irrigation
Consolidation and Y Y Y Y
modernization of paddy fields
Regional Water Company  Implementation of alternate N Y N Y
irrigation
Unauthorized withdraw of water N N N N
from the canals
Farmers Implementation of alternate N N Y Y
irrigation
Governor  Equitable distribution of water Y Y Y Y
Priority condition for Agriculture Organization 2 4 3 1
Priority condition for regional water 10 9 11 1
Priority condition for farmers 6 29 30 28
Priority condition for governor 2 4 3 1
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