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Table 1. Players, alternatives and base status of analysis of lower part of Sefidrud dam
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Table 2. Prioritization of strategies of the agricultural jihad organization of Guilan
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Table 3. Prioritization of strategies of the regional water company of Guilan
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Table 4. Prioritization of strategies of the farmers in the lower part of the Sefidrud dam
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Table 5. Prioritization of strategies of the governorate of Guilan
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Table 6. Prioritization of strategies of the environmental organization of Guilan

o s 1y

SAnaglyl 09> (wey5) ey 55 0ylad
) v e Cungj ali> (56 Jlos!
Y 4 A aVole pje
¥ -¥ o JUIS 51 o jloxe s s
¥ v (o9 )bl slaalols drwgic (L31)) (Gilogi 5 508 (slagsb) Ledlop sl
a ) Py ghaw )3 (65)9liS SN gz il My
4 oy¥ s oll wlpl s b 2yse o @iy

J> ol g 1)y Cundy wiwn ol iy
it ol s 4 o g 48 pdy alie
OSee b (i W Ao ggie ol 4 a2g b
5 bl ladlate OF (sjy0liS dke lojle sy
sans L adbee Camilee gl
S Mg b 4 YLl e s STY Y Y NYYY
g bdloy; lal Gy waw ) (653liS OV garme
Sy cwl ons W Y Gl Gl oy Ol mije
bog by bl clp N Gl b e cudlby
Coglgl a5 Gl aWsle mjg gl Y Cle oy pelis
Cons d.glﬁ> uyb Jlo.cl L;])g Y «..:19? Cawl ‘_g)lJJl;;.:l
Y Cle adle canjlose olojlo adadd a8 o
@ g b (0) ghlKen 5 oMo Culos S iy Jolss
GMCR Jus Ly adblio (gjlo o jl ol 2g)s
Sy &8 wily gumsg 1y addlie Jsol) 9 e oy
Gl eSys wslas S pljls) exySeead ¥
Cusl Coggl gl i g kel s lliel o (sladaie
o« Wb hl slacagyl sir (f5)laS sl kb
2 OlipgliS (pasid Cadio (3 a5 g8 el ol cde

Pl il SeS 4 adble lodre I

L4 L3 L2) SEQ SMR GMR Nash 4l )Sen e
, Limited-Move (h=6: L10 .L9 L8 L7 .L6 L5
5 Cd)S I8 o 590 e abu] Jae NON-Myopic
L &S sopoa fad pasudie S0k lul sbicunsy
Ol wsd S5 eVols 5l (S Bl Gy (8,5 4l
iy ool 4 S adl Hlnl pasde GGkl cunsy
plod &5 (Jrgo 3 Ded e Lo ol dball g9
acgere jl S clp wilo 1) ylub B GLS;L
oy o oalply )15 bl s 3] Slosenss
2l BB gy (Ses > S g 02 L
oozl b s sl 5805k ely Candy o5 Ll
Ol B5e 0g ephe Ol )bl Ryl
W3 oo yudS ypme (o )3 Cunsg o) 1) v (5l

8)
addlie Jol bl

Sliwe z oSl 2l lcunsy ms o

wasde |y b Pl bl cwl Jb (bl il
a oS cwl (G g5l Jole dais (V) ojled Jadn g0
Ml GBSk obos lp e ol oy S S
sl Shy ol ghb & GUSG5L &5 dme ol 4 aiL

gy daw Canwd by iow addlie Joles bla —Y Jaus

Table 7. Equiblirium points of the conflicts in the lower part of the Sefidrud dam

OF R e e A¥ M ay as

P ag gaw 3 559liS SV gae i My Y Y Y Y

ShaghiS e plojls ol dnngic (] (Gilug g 328 sagb) beslopj gl v v v
(o5 o

e e 050 ol &g N Y N Y

ledbis ol o553 W JUS 51 T jloo et cudls N N N N

iogkas s bl sl N N Y Y

bl o aVole mje Y Y Y Y

Cangjlao ol et alis (5 Jlos! Y Y Y Y

O Kyt IOl iyl ol (5l olas 5 5 v 5

oobel p 0SGik e sl Jols dbal e coglyl e
(A) ojlos Jod )d Cumdg (gly o plodl gaicy ol
Gl 05 0013 ul“-’


http://dx.doi.org/10.29252/jwmr.10.19.13
https://dor.isc.ac/dor/20.1001.1.22516174.1398.10.19.13.6
http://jwmr.sanru.ac.ir/article-1-827-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.22516174.1398.10.19.13.6 ]

[ DOI: 10.29252/jwmr.10.19.13 ]

AR

WA bl 5 5lee 1N o)loud /omd Jlo 50l 09> o yte dolidimgly

OB NS maonal 1 Sy g2 (sl 9y b Cud il i sadllie ol LIS come ) g coglyl (liee A oo
Table 8. The priority and preference of the conflict points in the lower part of the Sefidrud dam for each of the

decition-makers

Y5855 panad oy Jobs bl
it e A¥ M ay as
s ) Sl g casS 6o dgu (sl 59LiS 5l colos Y Y Y Y

$5y9usS Sl (ol )‘, i) xR ﬂuw )J“)”Lm J 1a)
SIEW o) iy 5 smes slag b sl Y Y Y Y
. 3 3yee I ajes N Y N Y

| ailate O] S o5 ),.)2".@)9’

¢ v b JUIS 51 o jloxe e catls N N N N
Oissis g ol el N N Y Y
d)l_x;t:w\ ol aYole &P Y Y Y Y
Gy j b (ylojlo e Gy ailis g8 Jlasl pas 5l (6,5 gl Y Y Y Y
S5l 2o lojle (gly cdls Coglyl A a \s \
il Ol €S i (gl <l oyl A a4 g \
il gl el ol Y oA A 5.
Gkl gl b gyl ¥ ¥ v )
G oo lojls gl b coglsl v v ¥ A

O lailare Ol a5 sy o i |y (sumdg AY s Y
9 JHe x4 295 b sl 0355 @ (e ygbas )
@39 > diws cpl 4oy rgi plojlu cnl slacagly)
Wwlidle Jalf caa @ibd byise e ©f culie
L9

sl e adilis clls oy gl & 33 45 lls 3 ¥
5 09 ol cuipa adlaie Gl e85 g oylas
oS coley 1y 5L 550 O cunlio pje8

oo oliBle ol o wodel condas @l 4 avg b
On ShSen sl dsoly Bisdd jolateds Jhe JlpeSs
28l os Sl lalste a4 g ((ldd) ol e
Gl lepS )y Gl b cnlpl
5 Capte lp ol GbSE JS ©f Goese
salS oS lie p aST L Ol glie 1 gy goslinl
G503 Bib 1S 15 Heued ) @ind (slaeg S
5 aise ool > o550l @ 3V glajgel g
5 xSl psel 33 (U1 o eS8l g g
& el U 08 I8 1 jgtwd gl cwlew
oles jd 925 oo 039> daw y Asl!KAm sl ool
)l ©ygo 4 jul ojex Sy ol @l p Copie
sdge jlalie (ul 2 golr SpeSo LB 5,5 )50
9335 5yl 395 o 4 i pladld I G 2 S
P9 2l 35 Gl 4 il

Candg ¥ e Joles bla p 04 oo dlanMo o jglailen
o ol b olels (USG5L gy A% 9 Y A AF
» S adb aw g GMR SMR (5,0 AY s
SEQ SMR GMR Nash(R) sl i, 5 ol
(h=6:L10 L9 L8 L7 L6 L5 L4 L3 .L2 NM
s ol (USG50 el gly Limited-Move
obeSy lSuil Gy bearsy (ol caglyl <S5k
Job b bl e 5l b atblio o (sl domds )3 o
el i35 dly 42l 1y gl oy & yicss
g

Sgpdeies oo 550l 03 53 adBlie Jmehy cul
Olie > B ety o5 €85 J1E oy 390
Gl ol dalae o bolais 63 oy - B pas
drg Judody aidle o 4 ol 0 don olod o yule
Sbol i e e culd) iy glanl cus 4 Bpo
oolits] ]lSod i bay 5l aliBlio oyl o (gl A5
J> yoliieds GMCR GlS Jao sll j L 13
A5 ol 5 ol aoliblie
OiogliS &S amd o L 1y umdg A 5 AF cls )
30l plle o wilbe ug ol Gl b
a2y G ol 4l el B el Gylas
slp olpglaS Jre (295 Bl alpl e
©lisle Jab g Jo g oanl )3 )lul (ndg 4 (e,
A cgles ) g ol ! Gl oo


http://dx.doi.org/10.29252/jwmr.10.19.13
https://dor.isc.ac/dor/20.1001.1.22516174.1398.10.19.13.6
http://jwmr.sanru.ac.ir/article-1-827-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.22516174.1398.10.19.13.6 ]

[ DOI: 10.29252/jwmr.10.19.13 ]

Y- a5l ()95 5,Sagy 3l ookl b 5y 390 uul 0j9> y3 O SlpeSs

&l

1. Alizadeh, M.R., M.R. Nikoo and Gh.R. Rakhshandehrou. 2016. Developing an optimal groundwater

alocation model considering stakeholder interactions; application of fallback bargaining models. Iran

Water Resources Research, 11(3): 43-56 (In Persian).

Abdoly, Gh. 2011. Game theory and its applications. Iranian Students Booking Agency, 454 pp (In

Persian).

Dinar, A. 2006. Water Allocation Strategies for the Kat Basin in South Africaa Comparing

Negotiation Tools and Game Theory Models. World Bank Policy Research Working Paper, 4083pp.

Fang, L., K. Hipel and M. Kilgour. 1993. Interactive Decision Making: The Graph Model for Conflict

Resolution, Wiley, New Y ork.

Golami, M., A. Shahnazari, M. Mortezapour and M. Shahnourian. 2016. Conflict resolution of

Sefidrud Irrigation and Drainage Network with Game Theory. Journal of Iran Water Resources

Research, (In press).

Hardin, G. 1968. The tragedy of the commons. Science, 162: 1243-1248.

Hipel, K.W., D.M. Kilgour, L. Fang and M. Haight.1993. Environmental conflict resolution using the

graph model. International conference on systems, Man and Cybernetics, systems engineering in the

service of humans, Conference proceeding.

8. Kassab, M. and K.W. Hipel. 2006. Conflich Resolution in Construction Disputes Using the Graph
model. Journal of Construction Engi. And Manag, 132(10): 1043-1052.

9. Madani, K. 2010. Game theory and water resources. Journal of Hydrology, 31(3-4): 225-238.

10. Madani, K. and K.W. Hipel. 2011. Non-cooperative stability definitions for strategic analysis of
generic water resources conflicts. Water Resource Manage, 25: 1949-1977.

11. Madani, K. and J. Lund. 2011. A Monte-Carlo game theoretic approach for multi-criteria decision
making under uncertainty. Advances in Water Resources, 34(5): 607-616.

12. Madani, K. and M.A. Marino. 2009. System Dynamic Anaysis for managing Iran Zayandeh-Rud
river Basin. Water Resourses Manage, 23: 2163-2187.

13.Raquel, S., S. Ferenc, Jr.C. Emery and R. Abraham. 2007. Application of game theory for a
groundwater conflict in Mexico. Journal of Environmental Management, 84: 560-571.

14.Rogers, P. 1969. A game theory approach to the problems of international river basin. Water
Resources Research, 5(4): 749-760.

15. Rogers, P. and A.W. Holl. 2003. Effective water governance Stockholm. Golden Water Partnership,
1-7.

16. Safaee A, B. Malek Mohammadi. 2014. Game theoretic insights for sustainable common poll water
resources governance (case study: Lake Urmiawater conflict).Journal of Enviromental Studies, 40(1):
121-138 (In Persian).

17. Salazar, R. 2007. Application of game theory for a groundwater conflict in Mexico. Journal of
environmental Management, 560-571.

18. Sensarma, S.R. and N. Okada. 2006. The process of conflict resolution: A case study ofichinose
disaster management conflict, tottori prefecture. Japan Annual of Disas. Pre.Res. INS, Kyotouniv.

19. Sougrah Consulting Engineers. 1962. Report on Development of water resources of the province of
Guilan. Guilan Regional Water Authority (In Persian).

20. Water Research Institute. 2010. Report on Studies on the sedimentation process in dam's reservoirs
and the provision of a mathematical model for predicting the sedimentation pattern along with the
case study of Sefidrood Dam. Guilan Regional Water Authority (In Persian).

21.Water Research Institute. 2011. Report on Integrated studies of water resources planning in
Ghezl oosen-Sefidrud watershed. Guilan Regional Water Authority (In Persian).

22. Zarezadeh, M., S. Morid, F. Fatemi and K. Madani. 2016. The strategic cooperation between Iran and
Afghanistan in Helmand basin to alocate more water to environment and control opium cultivation
using game theory approach. Iran Water Resources Research, 12(3): 12-21 (In Persian).

ag M w D

No


http://dx.doi.org/10.29252/jwmr.10.19.13
https://dor.isc.ac/dor/20.1001.1.22516174.1398.10.19.13.6
http://jwmr.sanru.ac.ir/article-1-827-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-08 ]

[ DOR: 20.1001.1.22516174.1398.10.19.13.6 ]

[ DOI: 10.29252/jwmr.10.19.13 ]

Journal of Watershed Management Research, Vol. 10, N0.19, Spring and SUMMEr 2019 .........cooiieieeieiiiiii e eee reeiiae e 21

Water Governance in the Sefidrud Basin using the Theory of Games Approach

Mohammad Reza Mortezapour®, Ali Shahnazari” and Mohammad Reza K haledian®

1- P.hD. Student, of Water Engineering, Sari Agricultural Sciences and Natural Resources University
2- Professor, of Water Engineering, Sari Agricultural Sciences and Natural Resources University
(Corresponding author: aliponh@yahoo.com)

3- Associate Professor, Water Engineering Dept., Faculty of Agricultural Sciences, University of Guilan,
and Department of Water Engineering and Environment, Caspian Sea Basin Research Center
Received: July 26, 2017 Accepted: August 30, 2017

Abstract

Water resources management in the country has been confronted with conflicts over the last
years due to increasing demand on one hand and decreasing renewable water per capita on the
other hand. The game theory is one of the scientific methods for resolving conflicts in
management. The purpose of this study is to investigate and provide a solution to the conflict
resolution of downstream part of Sefidrud dam using game theory. For modeling and analysis of
the conflict, Graph Model for Conflict Resolution (GMCR) was used. After determining players
(Agricultural Jihad Organization, Regiona Water Company, Farmers, Governorate and
Environmental Organization) and options and inserting them into the model, 128 states were
created in this conflict. It uses 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 software the most favorable state in the conflict between the points of
equilibrium was the state of 96 that the farmers and the regional water company, respectively,
have observed aternative irrigation and proper distribution of water required According to the
results, solving these conflicts without effective governance in the large Sefidrud watershed is
not possible due to the cooperation between the exploiters and the punishment of the offenders.

Keywords: Games Theory, Conflict, Equilibrium Points, GMCR Modd, Sefidrud Basin
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