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Approach
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Abstract

The challenges between Iran and Afghanistan have different
aspects. Definitely, with water as the common point, the
production of opium in Afghanistan and saving the
environment of the eastern Iran are the most important ones.
This research work aims to assess a new approach in the
water-related interactions between Iran and Afghanistan using
the sequential and issue linkage methods of game theory. A
number of incentives like transfer of agricultural technologies
are evaluated for possible decrease in opium cultivation
simultaneously achieving more payoff for Afghanistan and
increased inflows to Iran. The results showed that the
successfulness of this strategic cooperation is highly
dependent on opium price such that the incentives are
efficient only for prices up to about $200 per kg of opium.
For the higher prices their capacity reduces drastically. The
research highlighted how issue linkage can be useful in
international relations to solve a long lasting transboundary
water conflict and achievement of a win-win solution for the
riparian parties.

Keywords: Iran, Afghanistan, Strategic Cooperation,
Helmand, Opium, Negotioation.

Received: February 16, 2016
Accepted: July 5, 2016

iy |
e
|

Rl by 3 QL] g ol nl 50 (2w oSl
9 o j baumo &y plaby O anads Cqa o
a5 53,50, 5 ookl b wlbuis Jamase J S

it

¥ obld 3L 8 ¢ ¥ oy o darww 0315815 dsgamo
fghae 095 g

SN
Ll Cpyiee 1 a5 3yl (glodpind slel lwslidl 5 ol w3l
Gob 3l olnl G ol oel g saS ol il cus
Ll S yitie b ol Gpmo oS il libo diopn slaailis,
Py 25 o g5b ksl eolitel L b ss (o Guiss (pl )0 ol
I oligie Sl L& s iy 2 )13 e se 598 9> Vel
sl litos BB o (lie 655l (63l Jlaml ale ) o
<l Lt @l b phals pldd cliS pj a5 GRIE Gl
08 (s Jlon KBl ) cpl 385 3 Jgae (ol Cuoid
POV Ve g0 b lagsde g9 cpl Cudlls aSygk g dals
Sl ol ) iy Cad GHIEI L g b LIS s pSels
3598 95 lSlie yusi poy) aios opl ST Lol s salgs aals
Slge 45 w8l oo Waojor 100 5 ol cone S5 4 O ks By

55 08y 598 9> sl |y o3y blyd

ioyd Syl o Kan bl oyl ol Olals
ol STie ol

AFINV/YY sallie el o
AB/FND lie by do)b

1- Department of Water Resources Engineering, Tarbiat Modares University,
Email: m.zarezadeh@modares.ac.ir.

2-Email: morid_sa@modares.ac.ir

3- Graduate School of Management an Economics, Sharif University of
Technology, ffatemi@sharif.edu

4- Centre for Environmental Policy, Imperial College London, Email:
k.madani@imperial.ac.uk

*- Corresponding Author

WY

oy i ol8iily Ul lie 09,5 (65> (ggmmiily -
s pte Ca i ol8sils O wlie 04,5 sl =Y

iy yud oSl dlazdl 09 )5 Lol -V

oM @Y Jlpel i laee (slacislis 3950 Sl ¥

s i *

"’lII


mailto:morid_sa@modares.ac.ir

Jya> 4 prie sjpe Sy, lS1ie &S (03)l5e Bilge Lol
P& amd e Ui edd HedS 9 o Jlul dlpaly S
iyl CandVl g Cuwd (0l )5S (g Jlite Jos (o9 sy
@By Sen dgxg piline baygdS Jlite L8, cusl ond
Jedll e @y asly wd¥Yl jodS doly U odg ddes jo
Ot ool gslate men Sl g 23,5 s gl )9S
sl Ken gilw i oo e olo 4 Folmer et al. (1993)
2By Sy sl loeslael Lo ey
EMalss U oY oS 4GS’ 0 4S5 Dinar and Wolf (1994)
SOl o b g 0,50 56 1y leoje 105 dayedS ol
e g B A e
gl 132y gilles |y Clibre 5 (gls slaggl il
Conl 4B L8 dagi )50 (3lj Clidos 3 a4 Lis
(Do et al., 2011; Madani and Hipel, 2011; Bhaduri and
J(Liebe, 2013; Do and Dinar, 2014; Warner, 2016
Al slaase o dly glaygiS o laalibly )y
A oS (dlojn (55 5 4SH Sl 1 oSl 3,55 o8 el
Ak 1 Glpl pie g ol I S ey O
4l a8 58 OS5 s Islam and Susskind (2013)
b 658 48 6,8 45T i o g 5 e ) ol ulaly”
oSlie ok jl ol At S plsime 5 (25 LMl 3y,
sy jio i o2 b slads o) 4 g (o Lol 3,50 5
S g 250 ook Cliid e il 3 Gl
(Do et al., 2011; Madani and Hipel, 2011; cul 45,5
Bhaduri and Liebe, 2013; Do and Dinar, 2014;
2 &y obayedS o sladoliadly  wyy (Warner, 2016
9y 2 3B oS (3)S5 & el upl gloass
Ll el pac 5 ()lubl 5l (S g Ol pulas (ols (glojg
b e

ol bl walis clal sgou WSl Lyl Ky (glate ]
&35 oSan ol 5355 o3k sl 1oyguS 53 o a3 on
cunlie (LS5 Jld) )5 &S JSD sy S (o da g > Jos
$395 DS oy 3 byye JadlonSe S Jas b
S o 98 Ty sl B 1) 585, ol sl
2 g 050k pljen il plsie b ol &S aml b
Madani (2011) Just and Netanyahu (2004) ol
5 Houba et al. (2012) 4 Teasley and Mckinney (2011)

8255, wid oolatuwl Oi 5l ygiS oy Mold wyp sy

) @y ol e b b glgee o B g ol atily (1a8L

doddo —)

s VY oo 53 yi5m Sgo €S s 5 il o,
S 55 o el S lm YYE b oS 08 e 06 |, arsiS
Yoyt 3yl adgs > ol 5l el L Hlde ol 5l el oa
s dliwwo ) (UNODC, 2008 and 2014a) s o S
& g oo el Miopun wlbdg, | 48 T wlie yui 45 ol
ol o alie 5ty il b panass sl ol ol
JBb @ e alog, (slae0g)9 LiblS undYl o wlog,
oM S 4 e o slaalas g ailh Jlis 4 1) o)
oMo iS5 g Lial3E] ol 58 038 gl YL
2 ddlain g Glpl Gl a5 dlge BB e |y (650> IS
Iy obsladl o ) o o il 51 (6,500 ax oS canl aily
ol g 3 else cmpiere ISl (o i o)
5 065y bty el ] 51 ol g3luatil el 3 ¢ Jguanma
5 oolatil slol 905 Blod b Caa}Y o Gl b il (ol
2 e sl Gl 3 0l slnl g (Gjale 53 5588 Glgs
Slp byl 5o Sl Glolie lawgs a5 (60)90 il yogad -l

(IRNA, 2015) ol 015 pMel plis cutS oSl

cuwlio pg2)l> Mol &5550) plosl )3 (5L 4 plas Ll ol )
) olaS Y o i sl Gy BB ol ol ol
(Madani, 2010; 3,4l 0 ol o,305L ow (Of bxilyd)
ey bl g o)l alise glgl 4, o) Zara et al., 2006)
o ol ol by 5 LSl bbb 4 a3t
ol @l ) (B sl g olul o Bilg) pogad >
ol (Madani, 2010) siles,S" <oy o &l Sampue (s3L 1y 90
i 0g3 Vb CusBoo l oyloen liuilidl a8 Wbl o Lxe ol
Lo olpl g 03905 odlitnl (Sen d p3 ailbdg, opl ol @l
Adg> dl).g B «ib d..39§;.1| ol 0dg L)».{.ou 4 ygore \19‘”‘"
(Adams, 2002-2003; Shahjahan, 2008; (KgSe il

4 g Gl 4i3ly 3529 plig g ZoreS (oY Wb Jold cusd
(Kucukmehmetoglu and 1,8 ¢ dlsd adgs 15l o
5 40w 5 CandYl jd 4S5 jedS daw p Guldmen, 2004)
Madani and Hipel .cul oads (5155 50 cawd ol 50 Gle
&y g 5 02 w5, Candy Sl i 155 (2007)

ezl ol )

IFA0 5l oF 0 lowd (o3 3l5d Jw ¢yl ol O @ulio Wil
Volume 12, No. 3, Fal 2016 (IR-WRR)

WY



sy plsl @ il clease Ol wiige o
(Teasley and Mckinney, 2011; Bhaduri and Liebe,
939 Anlgd oolaidl gla sl dagy s byl sliue (2013

W dg, 9 3190 -¥

0315 5 Fllao adlaio—)-¥

5 (AY) ldlidl (V) (lnl )5S du o Koy 52l A
S Jobo o ads> cnl () JS) cenl S e (2F) s
Adle aBly YFOND b YA Jlas oys 5 SAOTY b 0R°YY
oS dlabs j Laiy L claogS J) ades oyl cloailisg,
N an 52,5 (o0 daidiz o JIS )8 (g000lS Cund > S guin
Ol Gl )3 gl d2lyd 4 (teghS Vo0 Clus b

.J.w)‘_,’.c

Siplpd ase o I slacudgion I cleMbl 4 ools
Calopj 398 Jb QL )5 55 codgie cpl g Al e
Bilas IS ok 4 (Rossi et al., 2009) >)b slaas ydo
oS Lbligo 0 5 (655l slaisy 3 adss cpl > Lol

33,5 oo el 89y ol al @lie 31 5 lanls ol oy

b )9uiS U 3> (AW (53 g8l 3505 S35 1)y (281
by des 353 slagplual 95 ol ulp wls
Lyl wald cusd cpl ) el b bl g aus b))
sladoliasly  o)lulb o Ll Bhaduri and Liebe (2013)
P Wy ol ades )5 guliliS e o e 5538 93 o 5)So
2948 3a5 ol > 0l B cwyp 3)90 (8 b L
Aoy Cuwd (gl )9S &S LS g odgy (wdVL )9S 9ullS g,
5 <l slaoje o (bl o)lin b b A8 e 3
Sl ol I3l 55 9Bl ye sl 1y p3Y (slao sl o655l
OIFie 2,509y cul jedlizal byl wald 508l 4 (6399
o s o 1 ity gm0 il UnyutS 5 Sy oS bl Lt

bl aals 1y g pols b bl 5 aoles cus

ol b ooyls oW jols Gudod edde (pl b g cuiy
Sib ey Gl g plpl Ol (gl wlid b,
@ b ol poluly e 5 2 Sl S5 iy
g LR ClSp) aw Gl ) gds olbdl ]
Sz g amd L3 bl 2y9e plul 4 dieje (93959 I
Sl Gpan Sl gy gla)lSely (280 Sl G 2k
liod Ol bl 3 bl oo Canmj b @l 4 CandVl
oan S kb g 5eaS 90 il ) (Dol ahd S o
P& Slaass abl o @Sl asle o cwl o b dwles

-
.
N
! QA
R
Y ‘?"i =.‘ e
/" -
x'fj T e
RS- 5
TS
—— Meters
0 50000100000 200000 300000 400,000

wieps

Legend
River

] Water Areas
Heimand DEM.img
Value

P High - 5084

Low : 430

o gad (555058 1 pil dudgn ) S

Y0 5l oF 55kowd 33190 Jlw ¢yl ] O qalio wiliylios
Volume 12, No. 3, Fal 2016 (IR-WRR)



2 oS ol el 50 Coled 0l aad e S
Sioyp syl asp Saisil p oS Jolo bl dagl 95

JBY USS 5 g 8 L el o ol espde Juo
ety @IS 958 Olgis & olul @il cnl ) sl osalin
Byl 5 s cuiS oS Sy ol liadlidl 4 |y 295 o Seon
b el Slize 5 o ke 3,Shes (238 (sl 25 (598
DRSS 5 s 9 365 (Bpae Ol oo oSl ol (580
dgw &S Niwd (3850  Jhlpiin a5 Cuwl oy e o LialS
=y balyd g (ili8l e Cursg 4 s 1y liwslad]

55 0B oS 93 slp oy

Sl Jod oy 1y o) ety Sl oliadlidl adsl o
Suo g 3lddi ek pae) 398 3) sl bawg olpl slediny
a3l o5b (InNp) 4ol wales p dl5le (6348 ol LY
Sl pze 3)90 3 1l Glojan @ |y gl dleitiy 519 b
Gl 4l walis 5y o3l (939)9 f pe sanlitio L olul upe
39 )lSen ghaw pogad ) (Jlo 3 cxSejie gk AT

WS (o0 635 e 398 Oy il 2 (V)

Ol s Eguio —Y-Y
2uiS 6N uw Jolds ol (oolpiiius sla Bguio als o ol 5o
Al o (55)5WiS” (55595 )l

DC - DC
TGp Thown |

G5l Qlsldl 4 bgype GleMbl I pisu jslaie cpl (sl
SipgsS oleMbl s céb > Hajhoseini et al. (2015)
oK) U g (SoxS” w5l 4=y Hajhoseini et al. (2015) s.a00
1y o ol S cls ol & asle Saple
ol 2 1y S o s (lolgale sl oluslys Ll S oy
S5 (gilwJde l eolatwl Lo S VAS e adgaze
onl 9 353903 D5l Sl )3 xS yio 3,leo Y5 1y Cbyuno )l uo
o cul 0dd B ibis g paS g i cutS adlate

Al o, 3 o /Y0 g VA Cus s Ll 5 Sles

(2o W g W AT &Y i ) 92 5 (Kb dasS caomigy piS
S 53 o VYD g VF/-A QY FY 5 Slos &S witen e
(YA (659l slga )l b lol) ol osis 3,155 gl (¢l
4 olas; g 398 OV gae (FAOSTAT fao.0rg) Slke cuwd
Ol Yoot 5 Y00/ FYY AFYIA AYAV/E iy

.J)‘]Dw 4&.‘9;,‘0’)’ ))

3l 4l 5l dliil b oy 2 ol b (g 5Ladise —Y-Y
Sl e )9S 93 (gylSen lp BT egrie Sl
Dufwenberg and Kirchsteiger (2004) _wlis jbg, 5l oy

Cawl odalie BBY S5 )0 &S S o Cuns

L s (C) co)SKob csloaiy j5 31551 &gy 45 a3 o Ui S5
o 55k Jolye 53 (1) oS5t el Ldlato (D) (s S0 pae
Y gams 355 Jaslo lasetio Mol 0" 3ios ol ) 48 e
G s slagy bl olwl g (ol dles ) (559laS

(Dufwenberg and Kirchsteiger, 2004) (5 o0& byl i 33 o 5 (530 - S5

IFA0 5l oF 0 lowd (o3 3l5d Jw ¢yl ol O @ulio Wil
Volume 12, No. 3, Fal 2016 (IR-WRR)



PSS s g oy By
InNpy 55

Syed s byl pad 55 Ldlidl g ol ! (o 55 (55U - T UKW

w8)5 e )3 g2 g9 (U8 drgS cdodigy pAS (ol yis) Y panme
sobaia S Verr e e CuiS ) o ST &Sl ok

R P

3908 3 doly ol 5 €Y

WoSomn Al gy g Jad Lalpd )3 ajslS 5 Sy e ey @6
Vlalgy B 5o g (F JS8) Ry o TR L ol s ) oleiin
il ol o3> LS Y 4

Th = Nieq[IA; X IY; X Pi] — a x AAp, X AYpy (V)
3l = Y 1[AA; X AY; X P] + Adgp X AYgy X Py (V)

Sass N ‘u‘)“ 0 i Jﬁ‘am WS)J) C.‘a.w IAl u] 0 LY
4 olpl g 5w dlge JuiS Jolee dlie Copd @ d Jpae
).) uolm WS J?Am J,.i.Lo.C AYOp cutu.\ulx'.é‘ ).) d}m’ HOSUINA
B oa olsldl o1 Jease culS pj mdew AA; okl

il o il 3 Bl Jgame

SYgame 3 Skes TFAO ol ¢ "Sler SSb ol bl 4
FoS 2oy Ve ol & Cand Gludlisl )3 (paiS” wile) (gjy9liS
i) Y5 gy ol i) s S b blgin el 13

Sl dnily 58 sl g5y0liS LY suase 3 IS

dy90 UJLQ('> bcwsd & b%).a Plé)l sCA\fyaDu Caoud dl)’.
b 5l (S 00 &Sl 4 as i b Lol sl i 48,5 )13 oolal
d9dn 5l aluis Cued dgds liwslidl oLl Gl S sl g
Caol 0 0)l5 58 pSLS o gl YO Voo B Y Ve
8 Le Sladllas asbl (gl o3L ol 1V (UNODC, 2014b)
slaglul ©ly Cod bawgie) VY 13 3 clp Jy 2050
o3l bwgis) Y5 ¥ov 5 (UNODC, 2014a) lilsdl oo

23,5 oo &l Sluslors I (g ynde Sl (15530

595 3s85) ol ailain (ul )3 olyhe ) CuiS 4 S5 S0 e
o &l W (lagade (i o5 ASL e S5 (LS (euiS
Ll doln) aliss Bl » ol 86 s8l) o) 55 )% il
SNl oz sl 1y ol b b oS conl ] e Geios B
Ay o gdm dlal & (351 St Do 1 (g LS )y
oS 5 Gl p> sy S (o580 sloidiy Holate & ol

IFA0 5l oF 0 lowd (o3 3l5d Jw ¢yl ol O @ulio Wil
Volume 12, No. 3, Fal 2016 (IR-WRR)

\Vd



ElSan e ol & sl aps ¥ b oyl M
o e e 42 oS (Y alaly) 33,5 o drslore o)l b laslid]
3l o lasli] sy gy 3ljlo

= Twacss _ I
yo 3)lle Y/FY) ases 3 wyiwd BB Ol JSTWA o &S
ol 3 cetio g b el plal IS ol 5l sl e (o
oLl 4 035 (655l (sl 3l 3y90 O e 5 g adlae
133)5 (o dwloee & 5 A Ll

TWD,, = WDB,, + AWD + IWD ()
WDB,, = ¥, IA; X WD; @)

&l W WDB Gl sy O JS TWD,, Ly, ol 5
Wlaged (305 5l n | Jgame S o I 5L WD, i

(Ve ) ol o po Ol ) ] ol s
TWD,, > 830 ()
Sl eSS o3 L8 s ) ol )Sen anje
sl LIl dge doy Ve oo olislid] s 5,Slae iyl
pe 2 (1) dkly) cosl oad 4l )5 adlate )3 (gj5liS
ol g5 plosl lradlidl Coles sl alidl 35 olyl (B = 0)

c. _[01xyx Y (AA) X (024Y) xP) B >0 W
Co — 0 ﬁ =0 ( )

I sl 3y00 215l Wb Ll Glp G e &
md o Ui 1y Ll VO B Y Laly, oS 5,8

TWD,; = WDB,s — InN,,. (\Y)
WDBss = Yy AA; X WD, + Al X WDy, (WY)
TWD,; = X1y AA; X WD; + AAXy, X WDy, (¥)
TWD,; < TWA — 830 (10)

daw ol Jlos! 51 ps uslidl 5l TWD,p o Jeb
23,5 o0 JyiS g bl ookl b 5 lslidl i 5

L1 AA; + AAXy, < TAyy (1)
TAur = 186000(ha) (V)

2 Jol 8 > Nediee oS pj Gilhe Sl ul oy
opdg ) ol pldlidl § ules las 1) ety (lul & el
S Ll og aals J8 ylis alie )08 90 51 S e el
55 ojle by oyl gy sl S aab aalis ol
9 5 Sy yn doly @b polie dlsye ol )3 bl (8 prenss

23,5 o0 e ¥ oV Latlgy (polal 2 558

INNpxTT  [TA; XTIV ;X P]
7-[11r = Ior + L WlDBIr +aX (¥)
AAAg, X AYpp
Tar = Nieq[AA; X AY; X P+ AAXpp X (¥)

AY,, X Py,

AA; (pbis pas cuiS ) paw ol AAXp, o &S
Sl a8 oluslidl o pluis o a1 Jaase cuiS ;5 pdaw
TINN;, sl ol bl oSl eolidey SN el
Lulyi )3 olpl 4 Lds (639)5 Ol Jolee 45 luailid] ;1 ors yus
Caol S5 LS sl o oyl u.:T ;W WDB 5 cul (o)Sen
Ol9"“° PUPLY L;J]}Lo gj > dbw L;Lm%)h.w )'l oalatwl b a5
b ysela sbal cas b dales jolaie lpl (ly Las (62959
potio 5l oolazul b asbyd 4 ond 3yl T o5l g 39 o o3l
ul).:l u.ou 2 d))9‘.~.5 hwy.n .Loi).) uul.wl »9 adlé.sl.w La.ou.e
Mile Ol asly ya (53] 150 @l 4 D9 oo e Ol ol ]
2 $5yglaS pise 5 ekl 2)90 O (o5 byl 4db walis

ool o Blod | ad bl

o lacoles b duye glpl & Cogp (gin dlape
ORll sbiwly 53 )9Sl by wled Ll pluwslidl (g5 )lis
e Olie Glpl dlsye cnl 3 led )lSen SV a3 Slas
295 g 4 b5 00,8 il |y lewslidl 5l 09,9 o5l ]
g ol Gl iy @) 5oy 0 Ly bl p &S WS Jee

(caslodd 031> (Uis TTA 7 5 T ) Dgub oo duwlins ((yliwsilid]

NN XTT  [IA;XIY ;%P

T[IF;” = T[IOT + WDBIT _ CCO + a X (a)
AAAgy, X AYp,
ﬂgf = YZ?zl[AAé X AYL.' X Pi] +(1- (;)

V)T [AA; X AY; X P + AAXy, X AYp, X Py,

Jasl cos luslidl b olul oK i Cpp daly opl )0

| g 5,8kas AY; (il 3 3,Skes ilidl 5 (£59)5iSS
S Sk 5 (&) ol slacoles I Gy sl )

IFA0 5l oF 0 lowd (o3 3l5d Jw ¢yl ol O @ulio Wil
Volume 12, No. 3, Fal 2016 (IR-WRR)

VY



Ol 255 a2l53 S5 |y oponal dr 5l )8yl 3 o p] &S
soly dpoles (gl 35 ) 5 ) Blosee iyl ]y g8 el
i ol olsl g 0ol JIE L de 1y liaslidl @loladl g
seby 55 o Jbs 4 (01 ) dlelie i ]y 295 slage
2 88 ol o 29500 23900 (B) ey olul ol e
G 4 8 15l Sl |y el 5148 e y5iS 9 5l Ko
Y 5) Lalgy) 23,5 a8 b Ll 5l lie )b el ]
Dbuis Cuod ogad ol 3 bl 3 algss e (s Kan
A oyaly onl g Bl 5 ool oS el oy el oy
P Y Ver B Vee dgas 0dgame el 48 439l .cubly Amlgs
OOIF dlize bl (b ) Jpae ool Cedd sl p)SolS
o canl 48,5 15 2bj)l 3)50 cund 0394500 (] @ulis oS o
bl e SekS e sl Y3 Y ced 9l ol
slidl s gblia ;> YIF Jlo »» UNODC bl
ol Lasgio 45 p,SskS s gy Y5 ¥+ 5 (UNODC, 2014a)

ol 015 0303 L5 B 5 ¥ (glo IS5 3 Lol gl ckblyso ofl

EMalss s )3 1y 5guiS 90 Melyd lie ¥ 5 ClFY S
Ceosd g liaslidl 5l OT gilole, il pdlie ljl @ g 598
a8 00,8 o s Mo aad o ol Lilis p)SslS > Y VOV
Plie o gluwldl o Ken sl e o wnd cpl sl
Loy 35 455 |y o3y ulys g e 1y oyl g
Oleslidl (gl (ste doly lpl 4 (gilola, B3l P8l plas (4

ol ot BB

Sioy il ades ) cuiS LB aw JS TAyp (368 oy 5
ol lewslsdl jo

cod Hlusldl (81 s sl ol byps saimd las (VA) alal,
by ol Cooms 4 1y ol walds 51 i Of w6 Ko Ll
el aalgs |y o Slae yiulisl aspy Yo oll clacoles b S
algs Jlos! L35 Shas lon 3,55 5lpl 3)lg oolile o 314

1.24Y, B >0

AY!

4

(V)

AY, B =0
Fo Ogkee YFY b plp adgs ol 5 wyiws JB Ol JS e
okd 3,8 5 o (M) Ay o] cole, sly 4 15l e e
Cawl
TWA = 3430(MCM) (\4)

oy g b -

bl 519 e COMolas dei )3 sy 390 —V-Y
PN

acg ) Gl g olnl j9i8 95 G g3l iludse plosl (6l
A $Sid g aoby baseo ogilwdigy Jdo ds g Sy 3yl
Ubgy odb Gy iy il J lp ol 2 o )5 Ol
doly il axwgs Hlpl b cplplo sl ond edlitwl Fgpus o
G dog b oluwsldl g ond diwly olpl Glogewas 4 Ll

9.00E+08 - _
8.50E+08 - e ===
8.00E+08 - - ="
.% 7.50E+08 - ’
/
~ 7.00E+08 |
7\ 6.50E+08 | £
6.00E+08 -
5.50E+08 - b Ll o il sl = = (oS I LO6 (Ll sl
5.00E+08
O O O O O OO0 OO0 OO0 OO0 OO0 OO0 OO0 O o o o o
N OMNnN o mnmowmowmnmowmowmwouwmwo wumo wunmo wmwo uwm

(2o o (ygaleo) 40l @ali p1 0l3ko ol 1l 49 (69959 T x>

Suia 0,5 5hS 2 5l Y3 VOF Caond Cludin! b liwsilis] soly — i€ S0

IFA0 5l oF 0 lowd (o3 3l5d Jw ¢yl ol O @ulio Wil
Volume 12, No. 3, Fal 2016 (IR-WRR)

YA



4.00E+08 -

3.50E+08 - _ -
3.00E+08 - -
t3 -
3:2.50E+08 - -
-
4 2.00E+08 - -
-
731.50E+08 - ==
1.00E+08 | ===
5.00E+07 - —_— sl s el e 5 56 ) ol
0.00E+00
O O O OO OO OO0 OO0 00O OO0 OO ouOo oo o o o
n O O N O N O N O N O N o Mo Mmoo wmo un o uwm
NN ND TN N O O NNODOWODWOOOO i
I e
(o oo (ygalen) 4ol @alis' 1 3l3lo ol 4 (539)3 T pn>
oIBuis 0,59lS 2 gl W3 VO Cuand Cluial b oyl ! dely —-& S
1.44E+09 -
1.43E+09 - _ -~
-~ -
1.42E+09 - - \
. - \
3 1.41E+09 - -
3 - S
2 1.40E+09 - 7/ S o
7 1.39E+09 - P s -~
1.38E+09 - b Lyl s il sl San 51 o5k oy lslidl el
T 1l sl o
1.37E+09 - 200 O ) IO
1.36E+09
0 50 100 150 1862 200 250 260
(S0 o ygulno) 4ol @ali  l3ko ol 2l 42 (53959 T e
OIBES 0,55k 12 6l ¥ £o e Chand Oluinl U lwslidl soly —il-0 JS
1.60E+08 -
1.50E+08 - P
- -
1.40E+08 - -
23} 1.30E+08 - -
-
~ 1.20E+08 - -
] -
7\ 1.10E+08 | = mm
1.00E+08 -

— s Ll s ol sl = S 5l 56 ) el
9.00E+07 - sk lalyl o olplasely S 5l (22U Gl nl aely
8.00E+07

0 50 100 150 1862 200 250 260

(caSo yio (ygubeo) 4ol @alis p Sl3ko ol pf 41 (63959 @ px>

Slis 0,5 5hS b g1y Y3 Eo e Caogd ladinl b oyl ol -0 S0

IFA0 5l oF 0 lowd (o3 3l5d Jw ¢yl ol O @ulio Wil
Volume 12, No. 3, Fal 2016 (IR-WRR)
AR



909 (!'9 dl.tbp&u 2 )f)oo 5».0.70 5 u:l o5 oS e
35 45 )b Iy b 5 (Sei cole & 395 4l byl

1- Non-corporative games
2- Sequential game
3- http://data.worldbank.org/
4- http://faostat.fao.org/
5- Shadow Price
6- Backward
&lp-t
Irna News Agency (2015) Iran’s Minister of State: Iran
is ready for changing cropping pattern in

Afghanistan, February, News Number: 81508051
(4510473)

Adams S, Rix JD (2002-2003) The Mekong river basin:
a resource at the cross-roads of sustainable
development. Temple Environmental Law and
Technology Journal, 21:102-130

Beek EV, Bozorgi B, Vekerdy Z, Meijer K (2008).
Limits to agricultural growth in the Sistan Closed
Inland Delta, Iran. Irrigation and Drainage Systems,
22:131-143

Bhaduri A, Liebe J (2013) Cooperation in
transboundary water sharing with issue linkage:
Game-theoretical case study in the Volta Basin,
Water Resour. Plann. Manage., 139 (3): 235-245

Dinar A, Wolf A (1994) International markets for water
and the potential for regional cooperation:
Economic and political perspectives in the western
Middle East. Econ. Dev. Cultural Change, 43(1):
43-66

Do P, Hang K, Dinar A, Daene M (2011) Can issue
linkage help mitigate externalities and enhance
cooperation. MPRA paper, No. 37408, Online at
http://mpra.ub.uni-muenchen.de/37408/

Do K, Dinar A (2014) The role of issue linkage in
managing noncooperating basins. Natural Resource
Modeling, 27: 492-518

Dufwenberg M, Kirchsteiger G (2004) A theory of
sequential reciprocity, Games and Economic
Behavior, 47 (2), 268-298

Folmer H, Mouche P, Ragland S (1993) Interconnected
games and international environmental problems.
Environ. Resour. Econ., 3 (4): 313-335

Y3 ¥ee Poleo (plis p)SolS po Caod &5 (darlyd ) Lol
2SS o st MolS luslad] woly lyuss digy D9 iy yai
o & 05 e ds Mo cwl ssalie LB -0 S
63959 & el A liaslisl sgw Sl o edd o3ga5e
Ol 15l g e Cnd 4 cSo o (ygubua VWPIY Jlas
g 2l i |y ool ylSen Hlanl bl cplply a8 e Ly
odalio JB om0 S5 5 Lulyd ool 3 g5 olal glaaije

il baix 1y 353 (L5 W) iy ]

Bl 5 pbuis Jaame S0 slacwsd slp b avypw ol
ol ol @l 5 <88 pll 3 pluaslidl 5l o] Clate glula,
b Ggdo (pl cdxs & p SelS 50 Yo FV+ odguns a5 a0
B g ) 1y 6y Ll b g W)l 1) a3 byl S

Sl yl,8

Gxager —Y-Y

b sl g olul Jolsi Sl oy (sl 290 (8 B
» g pbis cuiS ) maw alS g i Of el G
Jl.o.ul P> u:l 3D DOy u.mli.s L uT )I )41)5 L5‘°)9>
3 ogkaie cuds g 43S )13 Hlas de cutS (oSl i g (STl
Bl BB s cpl 15 d)lse Wb At oyes gl (595
S5 syl g5l el g G (bl ) )
Sygl Lk 531 ol b e85 SMalsd 3 Wil o 1y (g o5
S bl S 5 4 Ol o comy I ISl g0d 50 45 sk
bl lpl slacad b

e e B B
@) g (Hhee; culs 4 SaS wSl) cuiS” N pum Jols
ol opl Cuddge &S ol i mls Ly OV same 3)Sles
Srciwod U asS jslay il o (il Cuad & diwly sy
GlSen 0550 oled ials sals 5YL glag s jo el il
2655 a8 U oy dales oY (Koo clls pl 40 b 0
yS 8 drg 2)50 SlSlie el Ol bS5

2945 93 o (gl oobj eloinl g kel BT (5 San pas Y
slads oy Ol Lwladod pjlle b cul yipp a5 iy anlgs
D95 3] Byl ¢ (¢ Shan (yeus (6 jrolucllune

IFA0 5l oF 0 lowd (o3 3l5d Jw ¢yl ol O @ulio Wil
Volume 12, No. 3, Fal 2016 (IR-WRR)

Y.


http://faostat.fao.org/
http://link.springer.com/search?facet-author=%22Zolt%C3%A1n+Vekerdy%22
http://www.sciencedirect.com/science/article/pii/S0899825603001908
http://www.sciencedirect.com/science/article/pii/S0899825603001908
http://www.sciencedirect.com/science/journal/08998256
http://www.sciencedirect.com/science/journal/08998256
http://www.sciencedirect.com/science/journal/08998256/47/2

Madani K, Hipel KW (2011) Non-cooperative stability
definitions for strategic analysis of generic water
resources conflicts, Water Resources Management.
25(8):1949-1977

Rossi CG, Srinivasan, R Jirayoot, K Le Duc, T
Souvannabouth, T Binh N Gassman, PW (2009).
Hydrologic evaluation of the lower Mekong River
Basin with the soil and water assessment tool
model. International Agricultural Engineering
Journal. 18(1-2):1-13

Shahjahan M (2008) Integrated water resources
management for the Ganges: Lessons from the
Murray-Darling and Mekong river basin. Discipline
of Geographical and Environmental studies, The
University of Adelide

Teasley RL, McKinney DC (2011) Calculating the
benefits of transboundary river basin cooperation:
The Syr Darya Basin. Water Resour. Plann.
Manage., 137(6): 481-490

United Nation Office on Drugs and Crime (UNODC),
(2008) Afghanistan opium survey 2008. Executive
Summary

United Nation Office on Drugs and Crime (UNODC),
(2014a) Afghanistan opium survey 2014.
Cultivation and Production

United Nation Office on Drugs and Crime (UNODC),
(2014b) Afghanistan opium price monitoring
monthly report 2014

Warner J F, (2016) Of river linkage and issue linkage:
Transboundary conflict and cooperation on the
River Meuse, Globalizations, 13 (6): 741-766,
DOI:10.1080/14747731.2015.1136786

Zara S, Dinar A, Patrone F (2006) Cooperative game
theory and its application to natural, environmental,
and water resource issues: 2. Application to Natural
and Environmental Resources. World Bank Policy
Research Working Paper 4073, WPS4072

Hajhoseini H., Hajhoseini M, Najafi A., Morid S,
Delavar M (2015) Assessment of Changes in
Hydro-Meteorological ~Variables Upstream of
Helmand basin During the last Century Using CRU
Data and SWAT Model, Iran-Water Resources

Research, 3 (31):38-52

Houba H, Do K H P, Zhu X (2012) Transboundary
water management: A joint management approach
to the Mekong River Basin, Contributed paper
prepared for presentation at the 56th AARES annual
conference Fremantle, Western Australia, February
7-10, 2012

Islam S, Susskind LE (2013) Water diplomacy: A
negotiated approach to managing complex water
networks, RFF Press Water Policy Series

Just RE, Netanyahu S (2004) Implications of ‘victim
pays’ infeasibilities for interconnected games with
an illustration for aquifer sharing under unequal
access costs, Water Resour. Res.,
40(2004):W05S02

Kucukmehmetoglu M, Guldmen J (2004) International
water resources allocation and conflicts: the case of
the euphrates and tigris. Environment and Planning
A. 36: 783-801

B, Guangming T, Gang C (2016) Generalized
uncooperative planar game theory model for water
distribution in transboundary rivers, Water
Resources Management, 30 (1): 225-241

Madani K, Hipel KW (2007) Strategic insights into the
Jordan River conflict. World Environmental and
Water Resources Congress

Li

Madani K (2010) Game theory and water resources.
Journal of Hydrology 381(3-4): 225-238.

Madani K (2011) Hydropower licensing and climate
change: Insights from game theory, Advances in
Water Resources, 34 (2): 174-183

IFA0 5l oF 0 lowd (o3 3l5d Jw ¢yl ol O @ulio Wil
Volume 12, No. 3, Fal 2016 (IR-WRR)

Y


http://en.journals.sid.ir/SearchPaper.aspx?writer=459875
http://en.journals.sid.ir/SearchPaper.aspx?writer=51861
http://en.journals.sid.ir/JournalList.aspx?ID=4460
http://en.journals.sid.ir/JournalList.aspx?ID=4460
http://en.journals.sid.ir/JournalListPaper.aspx?ID=209270
http://link.springer.com/journal/11269
http://link.springer.com/journal/11269
http://www.tandfonline.com/doi/abs/10.1080/14747731.2015.1136786
http://www.tandfonline.com/doi/abs/10.1080/14747731.2015.1136786
http://www.tandfonline.com/doi/abs/10.1080/14747731.2015.1136786

