oyl ol aole Wl
Iran-Water Resources
Research

Conflict Resolution of Sefidrud Irrigation
and Drainage Network Using Games
Theory

M. Gholami !, A. Shahnazari *, M.R. Mortezapour 3
and M.M. Shahnourian*

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)
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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

IVAS 5l O 0 )lowd cod juw Jlw ¢yl 33l O mobio ol
Volume 13, No. 3, Fall 2017 (IR-WRR)

Ve


www.SID.ir

Ol559WiS sy glgl -¥-)-¥
Olse a1y Loy bl (il pae om0 9 Yan S gibd oyl
Sloxo e bl 4 1, F a3 el 03,8 bl 398 gl gl
) A g ped coglyl plgie 4 ]y il e UK I O
S Caglgl 3 6)lal g catS 6 dgue sl jyoliS 5l colos
g 5 5m005 slapb elal & ¥ diy3S 3o 5 aind o
5 aus A1 g el cagsl p ibie )lills oS
4038 ol ol 4 (bled zand ol & cunl lixe ol aie cuoMe
ol 9 38 sacadsl 4 g boylu ) (] $Ysle )
o)lodd Comdg 9 Caglgl oy gl (VY) 0)lod Cumdg o Jgao

] a.\.:)EM L'),).‘ L;l)g ;;\.19J5| u-’)"r°5 dl)b (\"V)

&ylwtiwl sCa gyl -F-1-Y
P gaS (Sl o plyis 4 )l Caglgl oyl
O jlmeyt cuily pie (gan Cuglgl 5 bl o O AYole i
Vg slodS i @) g pgw Caglgl Aibise b JUB S
il g lel 5 cutS 5o g el 5gliS 5l Coles im
sV s g ailioe )lld (LBl iy g s slag b
il oo Cadgl 3T Glsie 41, 13l g ol T 450
(c\) 9 (\CA) O)l.o.az dl}bms L.M))) LY 4 ABD o uLM) ¥ J9A>

adiBlio s Y'Y
Dol iyl 1 ool b oss dloo) JdercniBlio (s5lw Jao 5l
L5 ¢<L4 <L3 L2 <SEQ <SMR «GMR ¢Nash  sal,San e
48,5 13 o 5,50 NOn-Myopic o L10 <19 <L8 <L7 <L6
S5 & Sl o S pasudie (S5 a (sl Il slacunds
o ond S5 SVols LS SIS iy 8,8 s o L &S
Sl ey ol 4 oS @l ol paseie S Gl cundy
sl ) (6ylub b ol porde 298 o0 gucme Jolai da (g9
S slp il Camdg o9 pAbms bolub Sole il

Al e polre 5550

JeSp Glpanle ) ilul mbs USL plos & Syg0
Cansy ol cplplo W)l bl wrd 36l Slesewas dcgese
o Ll )5 0l e M3 gy (Sas > Sy 5 0301 sl
OlFie b Gy jloolatnl b ewdls b (So5k (sl cumdg
b 3 Cumdg ol 51 065 (ol (S5l 68 gei i

.(Zare Zadeh, 2010) sa3 o yusi poume

IS colis 5l aop ¥o S VWYAY colue LF5 4 F4 <D5
3 )bl 4K sgmg pas > 4 a5 ooly LSt 1) eShe aSis
el Gy Sl g it tgy 4 o @i g JSl (3gd slassy

(NaSiri 3)"“\%;" Cygo uJ?m dl.mdiu.)9) 9 UC)B 9 (SLo‘
Gheidari et al., 2010)

Cou g -V

B a5 e L5 3 4 55w el FA 5 a5 ¥ Joas
OSee lacunsdy hucagyl amss ¥ Jgae ol ond
23 g0 Ui B8 S maons (sl 1y 39 s (45 ol (aBlia

b ol e a Sl cogdyl & i 4

(OB N S el (g Caglgl (50905 —V-F

WS glaihie O CS pi SCuglyl -V -Y

Ol Ml > oS sl cuiond @ind onl gyl o
Cuilyp pie &S F (a5 (g)ysliS Lisw &S o)l bled S i
sy g Ll pod S5l )3 g 48 ae |y o JUS 51 G Slome e
G55 g Caglyl ) g Cul g )l Il S0 Y sany S
)z 5 Skl 9 iS5 dgue sl josliS Jl cales (m )
Flids (ol ilog g smas syl slpl SV gans
Gygpo & FansS ale 3l yslaS Sl plejle (g
2939 Suugyl 4 a9 bl @i nl pary Bl e
Condg 9 Coghgl Cnyide L (FA) o5lad cng oF Joio ol
ol 0455 wpaad ol sl Caglgl e 3eS Ghld (V0) 05leud

O (63,9US 3 plojlw (s glgl Y)Y

5 CuiS 6ol 390 (sl gl I Cales (65y0liS sle ol
dl)?‘ e o] ob)f ol d¢> J9| &g}lg\ O‘?‘.& &l d)lﬁ]
oials liwl) ) &5 )5l LB iy g s lagsb
Caglyl olsie 4 1) oo Ol (sy0 e g ool I3l g lils
9 ol lpl im0 5 Y (glady 5 g casl ol 1,8 555 (s
Ol caYole mjgr a5 an3S )l )8 xand opl dm oyl
Cuilby) ¥ gans obs, pas A1 05 5 el aglyl oAbl e
oA lgte 4 ladlato T 805 (ggu 31 (I JUIS 1l Sloro 8
29358 Shagl 4 argi LAl e 08 S el Cogll

) 0358 s ) sl Cadls) S syl (YD) olact

IVAS 5l O 0 )lowd cod juw Jlw ¢yl 33l O mobio ol
Volume 13, No. 3, Fall 2017 (IR-WRR)

VoF


www.SID.ir

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
o 38 aonad g2 (613 ] Cangllro (4 5a0 9 dniBlio Jolai LG -0 Jou

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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