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The Harirod River, a key water resource for the Sarakhs Plain, has
experienced an average flow reduction of over 63% in the past two decades
due to a combination of natural and anthropogenic factors. This decline in
river flow has led to numerous environmental consequences, including a drop
in groundwater levels, increased dust storms, and land subsidence in the plain.
These impacts have been further exacerbated by transboundary actions, such
as the construction of the Salma Dam in Afghanistan, significantly affecting
the livelihoods of farmers and the environment in the Sarakhs Plain. This
situation underscores the necessity of evaluating the economic consequences
of reduced shared water resources. This study hypothesizes that if the policy
of transferring water from agricultural to domestic use in the Doosti Dam had
not been implemented, and if the water available to farmers in the Sarakhs
Plain had been allocated according to the treaty (equivalent to one-third of the
Harirod River's inflow), the extent of damage to the agricultural sector and
groundwater resources in the Sarakhs Plain due to reduced river flow could
have been determined.h Method.
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Extended Abstract
Objectives

The Harirod River, a key water resource for the Sarakhs Plain, has experienced an average flow reduction
of over 63% in the past two decades due to a combination of natural and anthropogenic factors. This decline
in river flow has led to numerous environmental consequences, including a drop in groundwater levels,
increased dust storms, and land subsidence in the plain. These impacts have been further exacerbated by
transboundary actions, such as the construction of the Salma Dam in Afghanistan, significantly affecting the
livelihoods of farmers and the environment in the Sarakhs Plain. This situation underscores the necessity of
evaluating the economic consequences of reduced shared water resources. This study hypothesizes that if the
policy of transferring water from agricultural to domestic use in the Doosti Dam had not been implemented,
and if the water available to farmers in the Sarakhs Plain had been allocated according to the treaty (equivalent
to one-third of the Harirod River's inflow), the extent of damage to the agricultural sector and groundwater
resources in the Sarakhs Plain due to reduced river flow could have been determined.h Method

Research Method

To estimate the damage to the agricultural sector, a Positive Mathematical Programming (PMP) model was
used, along with production cost data from the baseline period. The net effects of changes in river flow were
analyzed, assuming other factors affecting cultivated area and farmers' profits remained constant over the
period from 2007 to 2021. To calculate the damage to groundwater resources, the shadow value obtained from
the PMP model for the baseline year was applied to scenarios of annual flow changes and the volume of lost
groundwater. And Conclusion

Findings and Conclusion

The cumulative damage to the agricultural sector caused by the reduction in river flow due to upstream
factors (Afghanistan) during the study period was estimated at 7,036 billion Rials, with a cumulative reduction
in cultivated area of 50,375 hectares compared to the baseline period. The damage to groundwater resources
was estimated at 8,219 billion Rials. The total damage to the Sarakhs Plain was estimated at 15,255 billion
Rials, averaging 1,017 billion Rials annually, equivalent to 76% of the agricultural sector's value added at 2023
prices. Therefore, it is recommended that the findings of this study be used as a scientific and evidence-based
tool to support legal claims for compensation, enhance the bargaining power of Iranian officials in water
diplomacy, and secure Iran's water rights from the upstream country (Afghanistan) in international forums.
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ol sl o 1> (Su)l laosls Julowigny o5 sl Sladl g (oo Jolse 51 Slio 39,00 S92 alS
Apd ) > 5 0dg b dalate (pl > (SWHb Cdedil Wgy aad o L (ol deui o lgieds) liilidl > wliog,
ool ol 4Bl (ialS lojen jebods lpl e pd Aildagy 03 g ol b (Y JSS) Cunl 03)S 4z 1y aisli8l yu8)
AR Ao Og" 5 Jal_c L)J)J‘_,’.Lol L] ;j ub)> u‘...zzslf e u.SL.J] J,ob.c DA».SM gt )’] ‘_,’51> c)&iﬂ ua.%h;
ool (65y5LiS GBlual b aS s oyl el 3952 431539, (claas Ly (6o, o Lok duw 0329 cunsVL 5> ol (slno o

Hosseini, 2018wl 03,8 Jisco s 4 1y o)l o 4 Ol anbs (b > 0t @lis 5y e g oy

A _ B
f. A
.,
1) 2
PR Y3
a “f]ﬂ
3 =
-8 £
& Y- A Y- £
g £
Ve o d y-
L ] ° 4 ]
> > > > > > » > » > .8 ® ©® ©® ©® © o o o
A O A D
< > > > > > > > > > > » ©» » o o O o o
R T T I = S e T T -
——ilsog ;) o me@me Sl reSilee 2 Db Ay gy Sl Dde iy wdg )

(NASA, 1997; Planning & Group, 2021) 355 09> 4¥l (S15,b o 25 bls)l Y JSWS
Figure 2.Relationship between discharge and annual rainfall in the Harirud Basin (NASA, 1997;
Planning & Group, 2021)



YOV OIS0 9 g T e i 40 2y 559U g (ot SBTOT 394 s 509, (10 SiBL Cylus Syl (kg iy — ale)

053 4 Sl g 1y o) Simgly g orldl Sl Sl L a8 5 3 (sipld o bl bl e
9 e j o slan! glo i Wl o (el aailig, o0 Hials aS wad o lis Oldllas .l 03,8 Ll
A 5 o b g dlad cadiliag, o selym SN da i ol Ladls dge S L |y golail
alie yials gl o olyl yw 5o (Korkutan, 2001; Zawahri, 2006; Mianabadi, 2013) cul Glys 5 45y
ool g GllS (glaglinl )3 o tmggs Jlto ooty sl 005 (g (g3dxt0 Slalllas 5 (65)5lS iy 1 (b
(Y 70 F o) cuiS 5 o Jblies 0l 4 Wlgs o oodldl Sl g O 4 (o yiwod ialS a8 wlosly Lt
Rezaee et ) 59 yoxio (dly o clil & JUy OVY B ¥V 5l) Ol oalasl ) s o (40 b) 555088 Ll b sgu
Bl e o0l b (@l 2016, 2020; Keramatzadeh et al., 2011; Mardani Najafabadi & Kavand, 2021
O Ngm g Siye W25y Sy (23 il Sl 3L rits (3lal glac)lud (oS b)) 2)90 )3 (6, oimg,
Sl b a8 wd par b )3 gy D9y (23 S limu 313 3gng (dw @lasl u5l) (ol (¢5pel 3 loladl 4
Cudnzo gl (olaiBl 5 audo ud gladoly ondy ol cwl GBS (pl 55b diges s auis liwslidl ) lobw duw
2 Dl 1) 35 sate 5 pastide oolaidl L)l S D905 g 4t oljen 4y dllate Cunyjlame g )yl
slatal)d 5 (55,9L8 gm0 2 3900 B2y (25 (IS BT (oS b)) (gl ol el i (B gl 4 gl
3 Sty sl 1y Y Ll o2kl (gilose g (oS Jibos 538y ) Gingky ol asl ey i 25
ol g ol e a2y Cupie sl pres BB g2l lojen 5 WS 0 Sl (o a1l (silorerans
G Jlod 5 gl b o s (il ) aalllas 350 ddbaionnd o Sl (55l o sloas e ple > cliBls
3 25 S s5) poesd supl o3 1 9 588 (Byd el aiie 5> SIS YR VAV D9 (ole b s ol sl )
.(Planning & Strategic Supervision Deputy of the Presidency, 2012) s,ls )|,5 (;lp! (Lol 00 0j9> i
s yoloay 9 0313 )15 (liaieS 5 g sl 08 90 b S yde jye )3 1) (ol (e > ol bl Cuse
50 3 i 9o St 390y g 29y hiS &S993 sturgey S 255 &S wlsgy ol sl (5 G2y, b s
e s pefo S e & lad 93,5 o iy (Ladlidl &S 9 B9 A on S5 Ty ka8 5 g )
s ¥oo YO gl b ocusd pans s (31,5 4095 (HOSSEINI, 2018) 595 o0 Cgmue (55p0 a3, ) Lol (o
laeled o 65)sliS sl Sl i & alaie ) b sl 00d (s ol el o yiood b oyt iy s ]
D9 s olpl 38 Jled > (g3ladl

30000 230000 330000 430000 530000 630000 730000 830000
| N ~—
‘_l : arskuen Desert ey L
i T SR & w.Jfl: P4
. ) . ~ Turkmenistan F B
\ g

s

. - . - 30000 2:{0(1:)(] :Cltllllzll) 430000 !:Zul():)l) (-1(00:!0 7‘.!001'!0 u:44)l)71u
Figure 4:Geographical location of Sarakhs County Figure 3: Geographical location of the Harirod River

T T T T T
3700000 3800000 3900000 4000000 4100000 4200000



1P F o lgz 6 ylads i g oloeiy 8590 (/) (55)9liS drwgi’ g olaid] wilinini dlxo Yey

Ry ol y

D9 u] 0.3)91 Jf )] ‘Dy»ggq gy B 45[5.)5) uT )‘ UI)“] ok c(\‘\Y\) da)yu )&L@ sl 9 u‘);l odalzo L)"L"1 »
a8 5 o 4 ol g b g0 (6,13 pr0 500 w5339, 3l candiie a5 2 yb 5l Ol Cpl (WYAD) Lctaogd s s 3l i
90 s (Solwo jobds duw (g Wbds 38l Gl oS i s opl wlasl 5l (TOOSSAB, 2009) cusls b
4 03)ly slacylus 35l (gl Gimghy ol 2Bl jarass (65,5lS g Cpd Bilas o olpl whes 5 e )5S
oy iyaebp Jhe 5l (candYl 5o B3y, 03 (ialS 5 Lib) ud e cubd weip o @lie g (65,9l sy
5395 Olje 5 Jlasl (3900 g0 ailsg) 0391 pouwcSy 4y ()5l gyt o 13 45) Gf Sl (g lis ¢ s
Maa olojlu 3l (alB0gy (20 iS5 pdow dgi da) jlidyse (glodly g o Mgl OV gaste S ) pdaw
Judos GAMS l531e 5 L VF+ o= VYAD 0jb j5 (0> ialS (slags)lw g gl sl bl (cladlate I <8 b g (o5y9liS
328 yamlylS ISl i Byxe (VAAD) Cugly bawgs jb st &5 (PMP) cute 5b) (s50)a0b p Jdesilonds
ol 5 (NMP) ol (c3)a0byp powye sla e M5 359l 0 w2lyd 1) a0l Jlo sloodly b (g 3)d0byp (sla Joo
ol A8 el 585 jebdy |y anpe Jlo ) sddosalie ypdlde ¢ Jdo gult &S Wb oo malali (5la3sS & b pusiio ¢y,
b Julo gl slazel bl g 101,815 1) PMP g 035 0,5  sblg (slmodls a1y Jio (sla 9,5 «saulS Sy
Gy (Caoyp slaas e ask) (bly SleMbl jl odlatwl PMP g, slie (Howitt, 1995, 2005) 5jls o s
M5 5 w05 e k) i By )1y b o sabeiy polis o (5ygber sl (bt Jao S ol
laodls a5 Loyl )3 03554 PMP ) oyl 51 (Howitt, 2005) sad o i3l 1y (g5lodud <83 5 (s pdsllasil 503y
g o0 oo (639)5 g (020 (seyl (drwg Jla )0 (glayaiS ) (gldalais Clalllas Wile) Ak dgazre (Su,l
P8 4w ;3 bogas Jio ol slya! .(de Frahan et al., 2007) 1S o aalyd |y ailinadly oolasdl gla oo oSl 45
o3zl b ¥ guame (MC) (ol 4 5o 5)4], :(Howitt, 1995; Paris & Howitt, 1998) 5,4 o plosl 4l s Lo
b Canli oo ol il a5 slaattzn (slioe 1 (a  ai3o b Sy (s3bo S 025 lS 4l Jas K, 5
PMP gl pl8.caliseo ol yuss ol 3l (g5lodund gly (oled 040 S it 31 o0liu!

S 938l (Jio ol ol 2les g 90 ge b (S Ysans) il (L) S0l Joo S s p 0
Cuol (ol 5l sl cyis slacudgioe (pl diby sl mlio Jsaxe (slacudgiome 4 yamlpdlS Codgize dsgoms
s o cpl > Bua bbb 4l Jlo ) sddosalin bly wolio b ply [ (Jdo lawgr sddduole digs polde &S
(lsle) GB9> yolin (o ol > 58 om iy |y (oaabiie L) (ol (sladiysn By a8 codl as &b
(ke ) bos old slaasia &8y )3 (B> polie pl a8 o ddei |y amol pllS slacusgize b b ye
S Al Jde 93,80, (gl g At sadSonline Cuoyd ladi o oaimdOl 3l &S ik (sade8 Cullad o (gl
ol oss &)L (F) B (V) Lalgy LIB po anTyé cpl el Sl

n
Maximize Z=Z px—cx Vakl,
i=1 d

[plsubject to AX <b Y ab,

Alx < xo + &
¥ alal,

:Ul ).) 45



YEY I3 9 g pT e i 30 () f S50 US g (0t SBTOT 391 30 B39, (90 Jibl O jlus (S jyl (kg iy — ale)

My el oud saaliv zolaw I ale w (N*1) 5, :2Xo RERVNP oS3 V4
lacodgioe ) alpd) Mg (8 calps (MHN) G ile A Jyae slaciad (1) oy :p.
(e
SomlodS Coagione & gso 53> flageite (1) Jop A | o J ite i (1) oy X
e e Ui ) sy sl

wlio Cudgiome & bgpo 595 sl o I (M*L) I3, :p 2 s ange 5l (%) by ic

Culled asly

o (Sials | 65l (gl Koo cusodlael I (N*L) Hlb )i oo yad ) mlie ypolde (M*1) Sy b
ool pedS Codgize g (o)l slacudgize o

b Saely Jae So g 2980 Bl plie (slacudgie dsgacme 4 (galyllS Codgize o el
AT o Caundds osdio S slacudgise b b (slul) 595 palie (Jso cpl o b3S 0 JSb Joexe (LP)
S slaodly lgie 4 g diud Ban @b i)l codgase (0 Gl 13U liee s LS «Bgd polas oyl
el g ools ialisl 1) Jae s wanl bl S e )5 oolil 590 (sam sla Julos ploul g Jde (9,50, (ol
S (oo @l 1) pailingly gjlodand
PMP pgd pl&

S sloodly e 4 ¢ gl Al o oo IS Sl eadiz] Seil (glasle slacedd) (Bed polis ped p5 )
app U Sobadgl Jue (s auge b s jpe ool 3 digye0 S 4 (ad s Ban U o il pialil
2 By ol A S o o (iSile ol Bie 9 (23Sl (LSt o o o s5b & L) pyan
P (S g S o e Cuoyb dlysa alo) lay b sed sloaly s g (g )holue SISGT gladiyjo 5l g1l lad
o sl abl 5 3530 Jlael (2B, Jo5 o5 3 (s3latSlas ly (FOC) gl esipn Lyl 29 5n 45,5 i
Jbe y3 sddosnlive Folaw Hlad (Jdo dipy 1olie a8 Lo duwloee (5laisS & (pgd do)d Culps Wilo) Jad e dly i
Falngly iloand Gl pi¥ pblas g aas o Gl g eSedia pboa ] Jae €83 pal cpl S Wb 1) 4l
Cogo 4 pgdax)d e alpzn ol S o wald 1) (O 4y (s yiod 53 5uts Wibo) usls Slyedd 4 g 41Ty
Db g iy (¥) b,

. 1
Cv(x)=dx+ExQx ¥ aa,

poddzyd iy (sl yial)l I op)lite pusederi—Cute yile SO Q g e Lisu slayielyl jlbp d ey ol y
Ot 2 055 o 515 Ls (Ul 4ye b pd) Jio (gilodings by Q 50 Jspome sbajiel)ly 35500 sl ol a2
daly) 13L (A) dbgype sl Cansd g (€) Cllad ol (olilus Ao pgome b ply Wb el o ol o ol
:(a
aC” (x)
MC? = ———=
ac

oadzlswl slals cacwdd) A g ((g)lulus sladis o) C (oddosalin cullsd Folaw) X yidlie (B) dlayly ;o

=d+Qx =c+ A O dba,

3 S o 3bu] dolee N s G dasly pl sl Q 5 0 sla oyl 8L Gua (s itwd s lis (Jol 8
Dlgs oo aS 3,13 3959 Q 9 d (sly Clon Coloin ot o .Caol ([N +N(N+1)/2]) iy jlas &Y gpome dlaws &S s



1P F o lgz 6 ylads i g oloeiy 8590 (/) (55)9liS drwgi’ g olaid] wilinini dlxo \fas

Mels i Cawl PMP o @508 ¢ (65 b llas] Lo &l o i e ol 4 Sha oplaiS Loyl ) st ol
2 e 1) (ol Sl 4 Jae (1Sl (Jl ol b S gl ids |y b (slaodls Wil e g 390 0pllS
898 25505 gy So Sl el bty sl Aty (po> 40 i) Q (53,0 olie &y JolS ysbosy (0 4y (g yusd
bdnngi slasby) o pten el )3 20> (970 Capenl b jialily el Sl Jgiine g 3,8 pacio degaome S5 s s
4o @b ooyl b 3,915 (sla ybg, (<)l (Bakhshi et al., 2010) w54 oo yope yobaio opl (sly

Bl dnsgs (g3ae (slashg) Q 5 O (sl el 3,00 1 (s pdyims pie Sl 4l

ooles ol Mzl 5.5 1 atd) S 4 PMP dmasgs o) sl 53 oS a3l 3,505, ol 3 2yl o o o1 l5

S ie )15,) 0= C oo 128 cmizen (0] = 0 FOr i7]) Wb o 48)S )i )5 10 Q s o (g5kadyé yolic
9bgn dpulons () alad 1 Q (g8 polie syl > (5 sl
__ Pi
dii = —o § alayl,
X
oSl 48 G (Paris & Howitt, 1998) cuul pli Jgame oidosnlin jlaie X0 5 b Cuosd pi ol o oS
S o Mgr (g yhad yolic gl 6553 palie (V) abaly 5l oslitul 3 A=0 5 )3 L wacls oyl 5]
Ci+pi
X0

i

qii = YV dlal,

thwgie 4 5n 5S04, -V
abasly 5l L yrolyb ¢ wlaol pl ol Lawgio ai3a ,Silo € osidodnlie dlsja Jlap a8 cul o] 5 (208 bg) cpl
2 oo cuwd 4 (A)
_2p;
=7
L
—v (Heckelei & Britz, 2000) 5 o sow) 45l 0165 4 o Q (s kb yoolic (slyy (653 s3lie oy ol
s, ligp iS5l edlaiwl
Slodds 035 (peasd  Srwwdkaidl gla o jl eslaiwl b g, o Sidghy lwss &S ddye gla iS¢ yogy cpl jd
g o 48)5 )5 4 2l auje &b gl yiel ) avulee (6
(CES) el il 255 b a5 o a1 qupes -
bdlad s Lily) (g3lode )3 1) 6ty s Blas S cpl 398 0 485 5lai ) Je ($5eI9iSS 4l olgis 4 (CES)
90y slajially olod (9l S ol (63884 b g cnl {ME) (9,581 mosnSlo gy =0 29l oo w3
cpl il il 1) (ages SleMbl) 9390 dgb bais b conlad pie oy yidin a5 WS 0 dy9lp clsSa |, Q Lyl
Olejen 6355k Ll Mg b aijo wlgs g (9l (Sl ¢ oeiwslaibl y (05b) (652580l 3al L e )08 3,50,
PMP o a> 1o .(Paris & Howitt, 1998; de Frahan et al., 2007) sjlw o palyd o s ;3 slaosly olos
ol 2 29 908 PMP ol Jao (Q 9 d) (st digjo b cslajially 3y9l 0 5 (29) o bl jl
a5 5 Glor (ygmalyllS slacusgiome 45 o 53 95 oo adsl o ol cpiols (& dlarl)) s G gl cals o
islegen (b (V) abuly) (392 (it g (Ve dlasly) @lio (HBly slacydgie

qii di=C—-F A dbayl,



YOO GIpR0 9 g pT e i 30 (5 ST g S g (rojiptf SOTIOT 394 o0 B39, (90 bl Cylus S jyl (kg fy — ale)

n
Maximize Z = z pX — (X 0X)/2 9 ala
j=1
subjectto AX <0 2o db,

(ol 4wy ials s5le) blyd )3 s @l gl alingdly silwans oSl ¢ ol oddo S Jso opl J>
Dyglesn walyp ) T (ool old) g (g5 «cetS 5 aaw) (]9l Slowenas

29y (ol £33 93 31 ey B a0y s )l a5 O @lia )l (ool @l Al
A dlre (gl Cuad (e ()35 U551 o9y b ol by 085 5 2

33 0y 4 431539, yiwn | Ol 3685 (allE i sladlaie Ol M adlllas wlul p 145535 5l aubitons 4335 ials
W dawlbre b 690 Ay G A4, (20

4 Cand Jlo o 53 (65,9l i oyied 0 Ol pre Sl S sy 1 sl (ise ) a8l o rals
xl e Cansiy (V) oy 1 (A) a2 215 ) 35 250l PMP s 255§l 0y

i=1
A=Z(Vi—V0) WY dal,
15 ) ) )
Lol (WWAD=IVAY) 4l 0,90 0 woyiwd 10 ol (1l Vo g1 Jlo 33 l555liS™ o yiwd ;5 Ol poxs Vi ) &S
A dewlee (AV) g opl 5l 0y ds5 ialS Jolee poe o )d Yo 3085 o b Jlas! b ¢ g

(W alarly) 2 )3 i )5 (a0l 0,90 50 caSayto yy by PVIV) (o o Jlaciol aizjo 5 (PMP 1o |
Pi = Shadow Price_i - 62.2 W oak,

25 duwlee (VF) abasl,y 51 (LOSS) (o) o a5Vl IS cylud ccoles )
i=1
Loss = Z(AVi X P;) VY alal,
15
2938 &Vlo py95 ¢ 5 Lawgte | ool b cdlises (gl Jlo (gl oadanmlne slas)lud adlS i)l (55 4 s

Skonjad, ) ausly ansls awlie 5 (sabzer Cebl B xud bas (F) VY 4l Jlo cob slacued 4 (V0) abal, 4 (i)
(1996

P = F=P(1+" W oala
G v

15l VEY 4l Jlo b ol cgla Jlo sl N g (WAB-AY) gody Jlo casd 4 clas 3j)) P o] 3 &

..“" . &9) 4.&0)'15 :Yl g -
Figure 5. Summary of research methodology
Gl 00 031 Ui 4oMs jobay yimgh he,



VFoF oo lgr 6ylais spinis 5 oliy 6,50 ol )3 LiS drwsi g Slaid] colinini dlzo Y55

( Cad 4y B Dylg Syl )
k =13 Siagbss s )*

( 155 E3pgliS s )4_ 9 63y, oy o Jols ials
09985 S92y bew (63 A i M

Joe jloaliiwl b glwgd w

P Je il i8S o o2 gene
Jlw 2 s
S 5981 50 ped .
vy 3l ‘:v-ﬁ)).i)i_’l Ay 80w 3)lg & s dpsloes
S 1 s JS Jls S @y 5,13l Cend 5,155 55
N

(d.v B 3l g lus &w\
VK U.a;;.-.v Canid J

B g,y doYd Y S
Figure 5. Summary of research methodology

29 01555 dgmw 40 Lals
4l 0393 & Coumd Sl 2

A

& 659 Sy O jles
Jhe S8

o g

SV Gloj il 13 390 ym iy (6l Ol bl SEalS (glag s 2 Jolis 45 3o Slual 4y o el
lasy) ] iy s (3 oly; OY guaste culS ) pdaw S g £ly) OV gazte cudS oS yallBL dgus o Ve
=i OV same cuiS o Cuto By (354000 Jae YYAD 5 AF AY sla Jlo )0 4l 0y90 (1Sko I oolaiwl b
ab 090 PMP e (VL @y8 g jlael oaims Lis E =/ 2 ) oo omiwly gols b (gjlusdund (ud o b )
Cawd &y )550liS” (alBU dgw 5 S ) o 53 Ol psd guls 9 A Jlasl ¥ Jgas 50 edlatnl 3)50 g9 ks g s
(s D 5 00 S S guame 55 9 Y gt 4l 090 )3 (gl Gl 5 e (Sike 4 42 g |l
drlre B)e (ol ZF e Lol b poo > )3 0 S o) Y guamme Sl 1S S (4l 5L 390 Ol Lawge
Wy, 5l o el O Lawgio g caSoyio gabeo VEWIVE L ol 5Lo 3590 O Lawgio bl ol o (( JS05) cansl s
sl 015 el e sl 5l (YY) caSoyio yaakee OF ] Lo 48 sl (ZFV) caSoyio cygukue VY b il
aiy il ol Y guameo 51 5)5liST S 525 s 2> Av am3 g0 i il 093 5> Y gz S (oS s
koocheki et al., 2022; Planning et al., 2006; ) ( JS5) .l oad cusS g3 g paiS ailo p O oS g dilgimn
((Planning & Group, 2021



YOV IR0 9 g pT e i 30 £y S50 US g (0t SBTOT 391 30 B39, (90 bl O jlus (S jyl (kg fy — ale)

Al oy9d CileMbl 1y Jouo
Table 1:Basic course information

Water year Cultivated area Water requirement of crops Iran's share of water from the river
1382-83 20407 168.8 19.83
1383-84 18905 152.82 288.26
1384-85 20378 167.81 22.27
A"ES\-‘L'M 19907 163.14 110.12
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Figure 6. Average cropping pattern and water requirement of crops in the base period(koocheki et al., 2022):(Planning
et al., 2006))
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Table 1:Harirud's output and Iran's share (Source: Research results)
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Water Total  share Difference Percentage  volume of withdrawn Value of Damage Damage
year . ome (Mcw  fromthe change  exchanged from the groundwater caused in caused at a
base period water aquifer (million rials) 2005 (billion  cost of 1402
IMCM( (MCM) rials) (billion rials)
1385-86 1076.48 358.83 248.70 226 0.00 74.61 0.00 0.00 0.00
1386-87 92.84  30.95 -79.18 -72 -33.0 -23.75 631.8 -35.8 -1412.1
1387-88 979.03 362.34 216.21 198 0.00 64.86 0.00 0.00 0.00
1388-89 841.34 280.45 170.32 155 0.00 51.1 0.00 0.00 0.00
1389-90 276.87 92.29 -17.84 -16 -7.4 5.35 204.6 -2.6 -102.4
1390-91 872.48 290.83 180.70 164 0.00 54.2 0.00 0.00 0.00
1391-92 161.71 53.90 -56.23 -51 -23.4 -16.86 498.2 -20.0 -790.1
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Table 2. Harirud's output and Iran's share (Source: Research results)
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. change exchanged . roundwater di f
income JMCM ' the base the aquifer grounawe caused In atacosto
( period water (MCM) (millionrials) 2005 (billion 1402 (billion
MCM( rials) rials)
1392-93 19994 66.65 -43.48 -39 -18.1 -13 423.9 -13.2 -519.5
1393-94 30754 10251 -7.62 -7 -3.1 -2.3 0.00 0.0 0.00
1394-95  133.80 44.60 -65.53 -59 -27.3 19.66 522.3 -25.9 -1021.3
1395-96  286.88 95.63 -14.50 -13 -6.0 -4.35 0.00 0.00 0.00
1396-97 4747 1582 -94.31 -86 -39.0 -28.3 720 -48.6 -1917.1
1397-98  691.80 230.60 120.47 109 0.00 36 0.00 0.00 0.00
1398-99  551.65 183.88 73.75 67 0.00 22.12 0.00 0.00 0.00
1399-00 5.08 169 -108.44 -98 -45.2 -32.53 802.4 -62.3 -2457.3
Aﬁ;;e 145 -32.4 -135 -9.7 222.4 -13.9 -548.0
_?c:t:i 2175 -486* 202.6* -145.8 - -208.4 -8219.9
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Table 2. Changes in farmers' profits in a scenario of reduced river flow (Source: Research results)
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yare Profit Difference in profit from the base period to the Difference in profit with the base Percentage change
(million rials) base period price (million rials) period at 1402 prices (billion in profit
rials)

B:Il:) Cb())LIBT:e 1139100 B B B
1385-86 113940.0 30.0 1.2 0.0
1386-87 82399.6 -31510.4 -1242.7 27.7
1387-88 11394.0 30.0 1.2 0.0
1388-89 11394.0 30.0 1.2 0.0
1389-90 11389.0 -20.0 -0.8 0.0
1390-91 11394.0 30.0 1.2 0.0
1391-92 96749.6 -17115.4 -657.0 -15.0
1392-93 103470.0 -10440.0 -411.7 -9.2
1393-94 113940.0 30.0 1.2 0.0
1394-95 91331.1 -22578.9 -890.4 -19.8
1395-96 113940.0 30 1.2 0.0
1396-97 71231.6 -42678.4 -1683.1 -375
1397-98 113940.0 30 1.2 0.0
1398-99 113940.0 30 1.2 0.0
1399-00 59597.6 -54312.4 -2141.9 -47.7

ol 102015.63 -11894.37 -469.08 -10
Average
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Figure 7:Trends in changes in farmers' profits (source of research results)
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Table 3. Percentage of changes in crop area under water discharge reduction scenario (source: research results)
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Basic course

1385-86 -0.3 0.4 -6.1 2.3 -0.9 -2.2 1.7 0.0
1386-87 -54.6 -39.3 -26.8 -30.7 -43.2 -70.8 -29.7 -45.5
1387-88 -0.3 0.4 -6.1 2.3 -0.9 -2.2 1.7 0.0
1388-89 -0.3 0.4 -6.1 2.3 -0.9 -2.2 1.7 0.0
1389-90 -0.2 0.0 0.1 0.0 -0.1 -0.3 0.0 -0.1
1390-91 -0.3 0.4 -6.1 2.3 -0.9 -2.2 1.7 0.0
1391-92 -36.4 -23.1 -13.8 -18.3 -24.7 -A7.7 -18.6 -29.1
1392-93 -26.3 -14.1 -6.5 -11.4 -14.4 -34.8 -12.4 -19.9
1393-94 -0.3 0.4 -6.1 2.3 -0.9 -2.2 1.7 0.0
1394-95 -43.8 -29.7 -19.0 -23.4 -32.2 -57.0 -23.1 -35.7
1395-96 -0.3 0.4 -6.1 2.3 -0.9 -2.2 1.7 0.0
1396-97 -66.7 -50.0 -35.4 -38.9 -55.4 -86.1 -37.1 -56.4
1397-98 -0.3 0.4 -6.1 2.3 -0.9 -2.2 1.7 0.0
1398-99 -0.3 04 -6.1 2.3 -0.9 -2.2 1.7 0.0
1399-00 -77.9 -60.0 -43.4 -46.6 -66.8 -100.0 -43.9 -66.5

ok -20.6 -14.2 -12.9 -10.1 -16.2 -27.6 -10.1 -16.9
Average
O“’é\“—/‘""" 35.4 24.6 14.6 -19.2 27.3 -49.2 18.1 28.6
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Table 4:Comparison of the results of scenario application with the area under cultivation (Source: Research Results)
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Figure 8. Cultivated area and cultivation pattern of irrigated crops in the Sarakhs Plain (source of research results)
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Figure 9. Summary of research results
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