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Abstract
Introduction: Lack of water and its growing demand has created
competition for the use of this valuable substance; therefore, planning

should be done on how to allocate it among different economic sectors.
The goal of water allocation among different users is to maximize the
social benefits of water consumption. The current study seeks to maximize

the benefits of water use by providing a hydro-economic structure in the
West Jazmourian Basin.

Materials and Methods: To this end, the objective function is to
maximize the benefits of water consumption in agriculture, urban and
environmental sectors subject to hydrological, agricultural and
institutional restrictions.

Findings: The results showed that by changing the pattern of cultivation
and irrigation technology, it is possible to increase the benefit in the
agricultural sector up to 44; whereas water consumption in this sector is
reduced by 11%. In addition, taking into account the environmental sector
in the integrated water resources management program and allocating
water to Jazmourian wetland, a profit of 56260 million Rials will be
obtained.

Conclusion: Based on the results, if the cropping pattern and irrigation
strategies suggested by the model are applied, there would be a possibility
of increasing profit along with reducing water consumption in the
agricultural sector, and the saved water can be used in other competing
sectors and create benefits, or it reduces the consumption of ground water,
which helps the sustainability of water resources.
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Extended Abstract

Introduction

The increase in population and the consequent
increase in demand for water has led to
overuse of the country's water resources. Over-
harvesting of groundwater reservoirs in many
regions has destroyed these resources.
Improper policies such as low price of water
and inappropiate cropping pattern have also
contributed to the water shortage crisis .
Currently, the government allocates water
resources between different sectors. According
to Article 45 of the Iranian Constitution,
Surface water, natural streams, lakes, springs,
mineral waters and groundwater resources are
in the hands of the government .However, in
the Jazmourian Basin, despite the proper
conditions and importance of agriculture in
this region, a comprehensive analysis of the
basin has not been done in response to various
policies related to the water sector .Therefore,
the aim of this study is to provide a framework
for hydrological-economic modeling of water
allocation in the West Jazmourian Basin. This
framework is then used to estimate the
economic benefits of improving water
allocation and efficiency .The results of
modeling can provide useful information for
evaluating different scenarios and help
policymakers improve relevant decisions.

Materials and Methods

The water resources used in the Jazmourian
basin include surface water and groundwater,
and more than 96% of the total harvested
water is used in agriculture sector. The study
region consists of 7 hydrological units of
Soltani, Baft, Rabar, Boznjan, Sarab-e Halil,
Jiroft and Rudbar, which are fed by one of the
most important rivers of this basin, namely
Halilroud River .All the rivers in this basin
flow towards the end of the Halilroud River,
where the Hamoon Jazmourian Wetland is
located .The methodology includes three key
components, namely, hydrological
information, the economic sector consisting of
the benefits of water consumption in all
economic sectors, and the environmental
benefits of the basin. All components are
integrated into one framework with the
obiective of maximizing net economic profit
in all water consuming sectors of the West
Jazmourian Basin .According to the balance
between water supply and demand in the basin
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and the objective of maximizing the benefits
of water consumption subject to physical,
technical and policy constraints, information
such as the region's cropping pattern, water
harvesting rate and the benefits of each sector
are determined. The model is coded on a one-
year timeframe with a monthly timeline and in
the modeling language of the General
Algebraic Modeling (GAMS).The required
information is related to 2015, which includes
agricultural, hydrological and institutional
data collected by survey method and
interviews with users.

Findings

The main crops grown in the study regions
include wheat, barley, legumes, watermelon,
cucumber, potato, onion, tomato, alfalfa, corn,
dates and citrus fruits. The cultivated area of
crops such as barley, which have a relatively
low yield and profitability, are reduced in the
optimal solution, so that this crop is reduced
by nearly 50% in all regions. In contrast, crops
that are more profitable or have lower water
requirement have an increase in region under
cultivation. The crops such as alfalfa in all
regions have grown more than 200 percent,
palm in Jiroft by 70 percent and in Rudbar by
25 percent. With the implementation of the
optimal cropping pattern, all regions will be
accompanied by a significant increase in
profits. The highest increase in profit is related
to the Halil and Rabar regions with 55%
increase and the lowest profit increase is
related to Rudbar region with 41% increase. In
general, the implementation of the proposed
cropping pattern in the basin will have a profit
of 9559240 million Rials, which is 44% more
than the benefits in the current situation. Due
to the change in the cropping pattern and
irrigation technology in the optimal allocation,
a significant amount of water consumption in
the agricultural sector is reduced. Part of this
water saved is allocated to the environmental
sector. With the restoration of the wetland and
the entry of water into it, a profit of 56260
million Rials will be obtained.

Discussion and Conclusion

In the face of water scarcity, current methods
of demand management need to be reviewed.
New water allocation planning in the basin
often focuses on optimizing the use of
available water resources based on economic,
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social, and environmental analysis. In the
present study, a hydrological-economic
optimization model was presented in the West
Jazmorian Basin, which aims to maximize the
benefits of water consumption in agriculture,
urban and environmental sectors under
hydrological, economic and institutional
constraints. The results showed that the
amount of water consumption in the
agricultural sector will decrease by 11%, while
the profit from water consumption in this
sector will increase by more than 40%. Part of
the water saved in the agricultural sector will
be released to compensate for the
environmental waste, which will generate a
profit of 56,260 million Rials. However, the
change in irrigation technology and cropping
pattern is not implemented through
notification and order to farmers.In this regard,
the necessary awareness and incentives should
be provided, including granting facilities to
applicants for new irrigation systems, training
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and increasing farmers' awareness of the use of
these systems and supporting producers and
companies designing and implementing
pressure irrigation.

Ethical Considerations
Compliance with ethical guidelines
All subjects fulfill the informed consent.

Funding
There is no funding for this research.

Authors' contributions

Design and conceptualization: Khadijeh
Samareh Hashemi, Hossein Mehrabi, Ahmad
Ali Kehkha, Mostafa Mardani Najafabadi and
Saman Ziaee; Methodology and data analysis:
Khadijeh Samareh Hashemi and Mostafa
Mardani Najafabadi; Supervision: Ahmad Ali
Kehkha and final writing: Khadijeh Samareh
Hashemi.

Conflicts of interest
The authors declared no conflict of interest.



| O)M A0 O)séo‘?‘Y)tﬁ

YYFA-VEYY & Sl LLa — Yo oA SF-V 2 s s

gy Al
sl adgs O qilio da )USG Cu pre )3 (3Ll - (GGl b ko 3,

S ol

Tl plobw ¢ (gabldas (Jloye buas T 93Uk (il pten o S (o son ] ! ol 8508 d s
Al ey e bl olKassls ¢ g5y5LiS slazdl 09,8 (¢ 8> aisgol jiils )

el il il oKtils ocs LS 5lazdl o9 5 lusils ¥

Al elosS ooy yinly dagd olStils g 5y5LiSslal 095 slisl ¥

Ol (G cliwjb (b lio g (65)slaS pole ol ¢(559LiS” Ll 095" slutils ¥

sasa | VARV edly s b
L@l;abl‘o‘}il}lc)ﬁ:ml)wﬁ@@)blzgl%yQ’ldlﬁm)d.g”dulﬁﬁ9gi>%¢§:d&5<\oﬁo \i’\/\Y/Awﬁ.\J @)U

Sygo iyl oobamdl diliza (claisu le ol pasass (Sse 0)lyd (sl 1V (ol 03,8 VY-V Yorlxino o louws
ol Gyas jl iU sloan! cloosld (giluwySTas lisee )8 e o Lanass BAn DS :
Sl o s olageile l ase > eolashidgum ke S @l sl sadlas

Al )5Se sade > ol oolitl Sl ol aélis s 5 o5l (sl 395 oSz
chae G g pd (533l i )3 Ol Bpae e Bam gl slaite cul sl B9, 9 230 55 odlizl (M 90 4 Ao

iledge (3l 1y (o3led 9 (65ysliS (sGgls i 258 & byl
309U i o Caniie G381 ISl e yll (355 g S 6801 )3y b ol LS gl ety
Ol Mo 3 VY iy pl ) Ol Bpas e a5 canl (Jbs >l 9,00 335 ()l Cartin 1o > FE U
<l pelasl g ol ple o pte a)lSs (s5)2aby 5> (Jaoe Camj Jidw Cluial L ply 0gMe bl oo
Pydiee ol by gee OFVF+ Jolao Jixile 5 0lygejle VB 4
iy )bl o Flyiel 5 i (oS ()50 Oyge @l luly 15 S g Cou Doi:
ok srdyo T &S 3)5 dgvg gl Uiy 3 Bpas o il IS 5 9w talidl 86l Jue ¢ 10.30495/JAE.2023.26653.2214
o ialS g Sl b les sl slio 5 3,5 15 eslital 390 by oS plo 3 Bl
leigr S8 A lio (550l & 45 20,5 sejj slac]

f5S slaojly
O s S i ol il

B ledes! 1] gowno dun g
“AVOOFY - - OA 13l
Ahmadali.keikha@uoz.ac.ir : g 5SI1 Conny



@ obygeile ml adee Of mle 4 LSy Cu e ;3 oLl - (Giglg s S 3 0,8

283 E plygeils pgele VU (la ailisg) (slesl
455 9 BNy ) oy b (sl slio o ol e
otsia oY 4y likia Ll x3b e YU blis b)) L sl
owel pis g CandVl sl p dw elisl (8L Skl b )
o & Ol bl e pasass Bl o G
ok Kt MalS 1o he VG 31 ol oS oo 5 sl
Ll

PO sy 4 gy ol j ast ol o csble el wlen
e85 gl w3 ehug olaidl il sl iy
syl crge (SEik LS 5 JlSis b 4 ol asye
5 Wby (b plugsS] ol e 4 cpdl e hlus
O Gpae loj g £ 3y50 0 ol Wl oS YL
& Ol Lanass g 0,5 Shge ool bl L cTeslyg
s b alS ool IS s o 395 plool (g5
&S Sy 4 o4 Al aed (63,55, 4 L Slal ol 4
50552 2 1 s 5 b SoToje o (Sigdgsnn gl
Gl 4 ) wpe ST ples > ool Clysb cpuinen
IS el (Sideia il sludie Lyl
& Sl Gan pl 4 olaws gy & cwl ST e,
A3l e

dox 5l Ol diy papass pslile 4 Ll oty 42 S
Sl 5 by sy slodss (V29 £FAFN0) lasil ()55
g b @oladl - (Siglye oo bl 3, 3925 (135)VA)
5l oedipe wodlaill Gt glaass 4l 4
025 Sl Lt 855 oo i )3 adlate (plide )3 1) (Soglgyae
shase o ol 4 bayo Plwo jI slodyns b oo o
Cuwl a8)s L3 eolitel Dy lee el o calise
a3 Hsel glyis 4 (YT -V IYITIFXONSYV.YA)
L el oyl adlo sia

Bl (Sjgdsyin ax)bSe iludse I (1) e 5 z)0>
2 b)) @l Wledges eslitul Ol mlie Copte jdlaie 4
Wby, asg 3 Ol Lanass sbcwln Sond g goladdl
Cadio asp (dlaidl Jio g (REALM) Lawass aSus Jio
2 8By o ade 5 lp by cnl Wlead plesl ¢ eloiz]
ol Ol el culsy a8 sl lis uls el o a8 3 S win
S Bylas 4 (555l T Jinl 5 ooVl jlns adge
diliseo bl ) osd o3l Gl b))l g cusl Joime 0] )
el oyl Sl (59l

» ol e digy arass » JlSis ) (M) o) g Yl
ol — S5 odg e e S8 b ]y (goluaidl cilisea sl i
Sp90 |y ol Lapass e lacalu 5 Cosl 0305 wyy
ol 03> )8 o 5 4y 550

13 ssSia Jia §f oolisal b a8 U3l 5 45 Sl dgine

@ olgie Cusl aBS plnl Gl e Cope 5 pavasS di

Aodlo
mom g b Coglgl K a Of At 3l claans
2 o ol 5 e S 55 4 ol 3 s
S35 ol oS bl 3 e Cames jl o Y8 YA Lo
) boo i)l o> FY 4 Vo0 Jlo U liee opl & S 0
Lolys 4 598 3959 5 (S 3 Lo 9S> O (slajadls owyy
by e o8 5 Mo lojlw (asli wlol pcwl was i
sl ol phios e JS aop ¥l juin a8 S O
Yoy Jlo o oasls ol el anlge O mas oo b jguS
LAd o 5l lis 4 edg Ao yd WYY Jolee ] euiS (gl
P ol Glolis 5 ase sy dalyd ol 22y b (V) cusl
b duglio > S5k cal zales ) Lslul sl ille s a8
Slessly LS 55 598 caliste sblie p3 Ol )latel @5 cctatidy
o gl > JLusis bulys polas (gjpsliS Gis ) by
ST ohg b wlio 4 5La8 Gl JUd 4 5 )98 Cune A3,
@blio jl (gl > cudlypy LI &S (g oo 4 £(Y) sl o
DS sl o (0 Comits g O (xois (30 ge
O el cwd emen candl clacwle K3 gow
o> 0.3 asuiio BB yiled ccunliol cuiS (£631 ¢(gj)aliS
Uito oMt 5 o e g 0l g cudlyy o Shed wljlael
2 S g (590 ol curS JialS ol agMe Ll 03938
Sl 1 (S5 g 0)b g2 ol glie gl oy 4y bl L
Co e dI)J éﬁ‘ﬁ e Lol u] RmasS ‘u] Copde ) u,wLwl
ooyl g dis (anass 4 awb Ol aigs odlitul 5 el )8

() 3905 s cilises Bjluao g i3 o

Sygo 4 e o ity o ol ple parass ol b
098 YO Jol (elaly (V) 3500 Cyge (9> 5 (5pgd
dadadin dadnly ) ¢ xub (cbayod ddgy o (o)l | e swlu!
Ml yo g el st Sl i ool glio 5 Same slac]
@55 ol V) oole b llas puioran bbe solusl CuosS
ui (PHE é)LuO )I d)lbﬁo% Lgo)'l?l 9 ua..ua}o ug] aYole
©lig b paio 3)lge plo g Catio (55ygliS o pd B)las <l
ST o plo Jlpu Candg 4 avg b Lol (i?é) Cusl gy
{0V 9)+) ol 03 a8 O I3k LStz g 53 0131 52935
Cool Glygeile oigele unl s 5l i 9yl 52l ass>
ol gl lo)S liwl Cgin 3 @iye yieshS YYD Colue b &S
Sle (Ply 2950 04ual 35 Slgesle wf ol ap Pl
VRSN NP P SRR B P
W (b SV g jo)k (Sl 9 U8 15005 5l Gl (2,5
Ol 3 5liS Cumnl @ drgi L (1Y) 23500 Fb LS i
(IY) Sy oo Bpan & Caxino 5y )0 /o /B dgd> 5 iy Jidy

______________________


file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23one
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23two
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23thery
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23fore
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23five
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23six
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23seven
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23eaght
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23nine
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23ten
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23eleven
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23twelve
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23thertin
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23fiftin
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23fortin
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23six
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23six
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23sixtin
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23eightin
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23seventin
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23seventin
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23nintin
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23towyeghit
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23towyseven
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23therysix
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23towyfiv
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23towyfor
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23therythery
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23towytoo
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23towyone
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23twelve
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23twelve
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23towynine
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23thery
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23towyone

@ obygeile ml adee Of mle 4 LSy Cu e ;3 oLl - (Giglg s S 3 0,8

o & pol ddlas bl ol OT L by wlejlie o g pull
5 bl pdple 1 0jbye ases IS 0 Ol gy parass
g 28 o9SE Glygejlr Gela 4 ) (5j)slaS Coenl
ol & gl 3 ol 08 5 ase IS5l e Jilow
adlas Gun gyl il snts pbul O Lisu b bidye calise
olail = Sidope giludie Carle S Wl 0l
ol J) e sl (2 Glygeile oigele ase 3 Ol parass
@h 5 LAz )3 390l salall Ble (35 i 02
Ml 5l e il Jie gl ol 005 o3lizl o Gpuae
M8 S clw sl > e sbagyjliw (b)) sl sste

les oS dbgaye (sl 6 S wonas dguty 5> T 4 g 03l

GBS 9,

ool S 5 loo,S 5l (gleSed (ool Saiolgyn (sl Jas
Iy i by &S A (S5 slasdsly onad ylis e S &S
ok 1y oyS cpl o bl dacid 5 wias o 58 80 cou
5 90 4 NS )8 aS Wil e &S olae )3 (YD) Jad e
Lo lay L;L:bo)f 9 Lmdlﬁéq'l 9 O}L’Su ‘L:MJB.)” ko oy L;Lmo)f
~aB0g) Ailg o &S S bawgs Wo S oyl WNigd o (gl
(YVVF) Siloss Juate (S5uS5 4 il dlg) bglas L Lo JUK o
Slad o g pldlie Cudge iy 4V 9 ) S p
ol o3l Ol S g o )3 degosne g ddlllas )50 (gduSe>
Otiee I (e S e aliagy by Sled oSl
Jsb 5 o oLt ]y sl lojgasle ol sade slaailsy)
SighsS @blie 5l (35 5 (lile Sl @wldg) by
Jvo‘.wduo? )0 ‘_5)‘.)).30).@(3 .))9.4 UT éxl....o .!.194»64 43[5.)9) .))ls
S JS 3 aops 88 5l i o sl (uoip g (e slac
slaodgioe (V) duyoo Bpae 4 (5j)sliS iSu > by
bl en )39y Sy cJde Clyw ol

2 D905 0yll dgp0u0lj asgs 13 (M) alej 5 2556 sadllan
@ LS (Ko odlaidl (g yaely o 5l adlas ()l
P e cuel Blaal 4 (H555wl g ol mle cypis jolais
51 oolazul by L oS sl ond edlil 3gjednl; 5yl Adgs
Cotel Sl g Ol Brae plasily dpme cage slasly oz
G50 ladlae 3 gd e Ol as,e alS byl olie
~S3dare siledse jedlawl L (1Y) olen 5 S (o)
ol cusd Ol wlie o pe slae sl ] oo 4y (ool
S i s WEAP i e o) sl s
wlaidl Gisy » ladhis cute (WSl giyaely Jao 3l g
o g S 555 3y ol qolio &y (g yiond iS5 5 o3l
Je 3l b 5 (17) her 5 () oo 0sd oy &
b asgs MODSIM (conis 03> drwgs Ol Lamass (5 yaely
Or @l panatS Cagll a4 (oladl gileainge Jae
bl ol Jruailty o)yt 5 39,00005 2 Sl ()bl sloaSs
ol J31s 53 dige 4Bl parass Of @i 50 5yl po e Sleb
P gy (S gl sl O gy Jlisl Lol
oy Aol Chmd g bawgia 3 Sles g Of parads Ayl
oo 5l oslial b (1Y) (olej g el coren wl )by
5 el s 0ol 131 b)) 4 (o)l )= (S glg ) solaidl
5 Silas o la Jo g ol hgliS b sladyeal,
obi gl lasby 2gy lde ases 0 Ol mle iz 4,8
Spas Ghop WY il 4 e bl ub sl Blpl ol
allls U alis oyl Sl dibaie cplia ds2g b a0 ]
il ase IS adlas ol o cul S5 4 p5Y ol
92 LS (alej g i adlae )3 bl ol 43S jlas 53 (b0l
Se5lgrden sy 93 50 b oyl ddes 5 @ly (o)l S
ST oS oyl ogMey sl 43,5 5 5 e ok oy ags
b8l Sl (gilodend cmaj 50 Sl ot 2 ol
25 b oljpslsS elay lags Bl (b)) s (Sijsls e
e Ll b Uil cae o350l (6)l8) Jlue (o) 9 o8]

______________________


file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23theryone
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23therytwo
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23therythery
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23theryfor

ot olgesle pal ase O ple 4 LSS

Co e 53 (Uil - (9lg,am S 3,8

Podd shb Jaegie g cuiS oS (Bl e b caslie
Ooela OYB (e &lBag, sl il aSis asS oyl
@ ades cpl 0 b e g ailbagy als aS ol )3 b eejls

b ol o

=N

i

5 obgesle il 4

Oy cetlate i8S (595Ul dlor 5l SlMb] wlw 5 (S5
slp &5 25 0 pasuia lapise | S pa @ile 5 Of by
S8l (gy9ps g e adg 4 )lSh Cupie 5 ()l
90 dibate ) (oolaBl (Sojglg)rn Jro egde c@lr ¥
badss I S ja g 4 asbl (0 aad e Gioled 1) adlas

ol 005 Bl 5

Coge (e 5 e JS5 90 4 (e ool ) b
Wby 5l candie (i ool Jol (gt (510 00 pllas 25 (0
O olel 4Sd Jals Cdp s yosul 4B b 0t 3
by hdlaie O QSIS g 4Sd ol > O @y bl
Oy & 4y b 3 bt Ol g 488 @ g0 ol o)l

bl
- ailsag; ple
=il @ o ol gl oyF
— el ol S
R

_ s JEVRSOSE R EE
ol a
g A oy Gl
o e Slalapan sy e
= SITEpEE L gepu
©  symessium ol
ke S S G
— e s
—— | =

Gy o

St

o Silons (5o - JSs

(Niels st SNl dn IS Adlge dw 045y > (SGolgie
slogisy ol Ol Brae gile jl St (olaidl iso
S5 il eled sl dses Jasrecun j @il 1l g (g3laidl
ol 3 oolal Lalls dew il Sl Gaa b ogls
L. 39“’60 PL&JI ‘J:lm 45[5)5) d..o? ui a.\;SJ)AAQ dh‘bu»?(.:
Gar g ase ol Gl 5 ase o oy 4 2y
(S5 29 4 bypdo ol Bpas I Job gblie (gl Sl

J ol

T
! ! '
eory oo epelas

\ '

(Eq 1:12] gl ae L,
o s P
Ol (S >
L=l B
byl P
P

C

el 3 Ol LB as pilia e
(Eql4.15&16) il

S.to: Subject to

e § sl el stet 2gud i dgi bl dyma
Max Eq 17

3 ol il J5 siloyslin

S.to: Eq 1:14

wils gl it 0 o ipan — ozt gyl

—

e gl il

S3999 3~ 53Ul (5o (g ludiro wigl,d Y JS

__________________________________________________________________________



@ obygeile ml adee Of mle 4 LSy Cu e ;3 oLl - (Giglg s S 3 0,8

W?wﬁ;{ D Bluwne W+ Y B Wi | V340,07

e e

sl 639, & (13 2 b2 5 Vi

o B o -

sl (280 ) IS 3l o (e o b 05 12 0
WpE =y ) W

a
Olgdul 4 dg8i-
weeer _ e Z B e WERTE + Z Blupm W™ | V£ 3A9,Ur
divert pump

FEED

LS 0 3685 lgsol 4 a8l iy slac] ) N

Ol o pdd qilio (15—
Jo o 0033 o @ dtaly e 5D VLo 0,85 Ol poe>
oFe & 8y slagby oAb Qrese-r S
ibin Weepie ghaw j) s i g Wols — WoE)
2 o lis |y (35 AVl 008 45 il

Qrest = Qrese—1t H"::?: -V ;:fit — W,
o Yl 0,85 &5 5yl Sls cud b S (e Hb piomeds
D9 o iup pj ddles g0 4 45 Wles jolos ol 5wl

Q rest = Q :-J;g;

NESR
Dgd e 5350jl 35 ©ygo 4 )i aw I s

Wer = g Qrase
g bwgie jups Tar O JlSa w5 g5 L ply o
ol Qras,r O

Ol &b 31 5515520 2 9 JUT ol
ol Byl g o)l (o8 5 Lol o JUS G2k 51 O Jles
il jolos Jsl e b Sl )
V3 Ag Ur

.

grdivert grocp

H} . = n},r
_ (o Conns 5 b -

Wout, = EZ™"

dul}.)s) d o)f )l UT LS>9)> ULP dS .\Su.c U‘M \JL 4]9;‘)
o) ol Wby aecins by JBls solus b 55,5 1L
Ak
u.m) Cl\,{bgm-
Sl oo dibais 0 OV gae aibile CuilS ;5 pdaw Eoesne
dolee LB > Codgdzme cpl bl b Gwyied ) e oliee

Dediee Ol Jod
Z Z xf:}' = tarea®
kg

SP90d (iSu-)

598 ooll ol 51 o3litl b l529) (slao)S o o b
o356 Jl im0 93 e o o2 Ol (i
g (i @iledg) 9 (63555 SOl dwlxe gl w2 ily
oy & doldl 13 aS 24 o o0\l Caliste Bylas s LDy

ool 005 a3l o]

ol 4 e mlbe-
slagly Jold (Soidlgyin >ly p 4 399 5 ol
L3l g a5 3)90 doly 4 OF (gladgs o JUi] g (399 (o
(Sl 4wy JIE b cou | (g asye oS
adye glie JS plp Lole 305 (sl M &y (63909 (> Egee

Lol

Wae = supplyy,
gpoome bl ply Lole 3 alisg) 05 12 4 (93909 ol
W 4 (§39)5 (Plaw (slagl e i Jald &5 CunVh oS b
5 G5y gl e Ol iy (gpSeilul slae)S
Stwgy @Bly p> dolee ol il cunsVl i slaag B
@l Cebge 4 dagi b g WS (e |) Wl Gl
o Siled (ol ) 5l e LSS g 4 )0 iliseo (slao S
Dy o byl

Wi = ZBM W:;  ¥i3 divert,inflow,res, simple, return
i

wogyl mles Sl ) =Y LY Gao olie wlgne By (clayly
Iy by & mlie gy ) cwndVl mlie <80 pae sly a0
w)S s 5> fmd e (Rl ]) e o (e glp Y 5 Rl
g g0

Ol Sl po-

9 5l Wlge Wa (snd 5 559l o) 50 50 by Of IS
o Shos b Wanimare by by jl (odaw cuiby e
Sl S ggemme Sopgo cnl ) 095 (el Wapump (wejn)

Ao sty abaly 5l onds cusls

- 47 i rEumy
”‘G"Tr_ Z Bgivsrt”’}’,t‘“”*’ Z ngpmn?x Vf34gUr

doare e
05 & it 2oly cloyle BRump 9 Blivere sty
S (oo Jog SISy 4]y 28 ging b odd pasie sl
(use) ab 55 Gpas 550 iy o J sy Sk
Cygo 4 hle 5 (SEEPAGE) 03)5 39 (o) 4 503 (i
(FAGTENN) 33,5 o 5l &log) 4 (rETUIN) (235 (b >

We = Z Bus WP + Z Becep Lg,fj“ + Z B WS V3 AgUr
use

s88p ret

Wlhagy 4 (S b2
Do 0 (§Sol j Alal) gy g 4 (18S Of S

______________________



@ obygeile ml adee Of mle 4 LSy Cu e ;3 oLl - (Giglg s S 3 0,8

Co pdo dleC,w)lﬁ.») u.>|).\o le)‘.’ sJJ..{Lra wln.o Jf@ )i.{.) dlm
SxS03lnl e Cunj (oaladl gilio (F+) sl wiio O by
lagesle Y6 0 oyl caby 4 bl (lsis 4 o
MKa) Joo 5l olial b (9)) (ole 5 2lixe adlas

BE’H_L‘VE'J: = Z BC'wst + Blwstr"vwsmr + Bzwst(l'vwst.t)z
r

o Wiarr o VU e cuwj gl Ben_Wet &
g s die jl yoye i B Colys g YU 3 Ol 0,8
ool oad glzal (M) oloj g 2ljme adllas &8 ditun pgo

{FYsYAT)

w42 )lSy Jao Sa b
Gpao Jf Jols 5 lin (53l Slis s a2 Jo an
(Seiderin slacedgime 4 bypte (JuSy Job o
0y sy adge dw (JS Ban U 1Y Ll (ool g (goladl
wlail olile gaeme (Jlo (pl 038 0y y 1) 568y o
@ a2 by laome G @Bl 5 opd «(g5)gliS sy 4L
Sles o s (B gla sy )3 oad by 2548

max Z Ben_Agg + Z Ben_ur, + Ben_Wet

R u

2y alale Sloj o5 LAl G Sloj 381 )5 e 390 555
ol oad (6)13835 (GAMS) sy Jho pivam (3ladde L5
sodly Jolis a8 wil o WWAF Jlw @ basye 5l 5)90 cleMbl
oyt b anlas o aioloy 05l 4 (5 5 559y hd «(g5)sliS
J iz glio | @bl g k63 dgine 5 (aasie (o)l
RIPES <l al oldlas by (oloyS ol (gladlais ol dles

sl 005 (6glen (5558

Spas ity (sl pald @le woe I giluaine
S 9 (Send il glacedgime cov ol eas
o503 5l o oly (e gl nl @l @ly )3 2gdee ST
s s £389 4 Culy 13 5wl L Log3) g ol ool atigy
dlio gl slme 5 23S S lgie @ Wlgioe bl s Bt
bgi ool 4 Gty lp e Al g Sl slagli b

255 )18 oolial 3590 325405 5 (ol sne
Sl g 7V (gl 03B ¥ (B¢ (5595 el )l o
dy50 Gblie y3 a5 SYgame sdes Cawl 0l 485 (a5 > £FY
(e Ol Wlgln (Dhgs r pAS 3580 CulS ()
Al G 85 Gl Sl 50 5 Lojd ()3 iy (58025 iy
vanass gt Sy polad] 2 4 |) cutS pj pdaw doyd
o A3 e ol ) Jods slae Caliste (slajisu o ol Al
Cyd iSu VY- (y0liS it 4 asl elas] Ul o
O e dunlio b caSagio ok VYo OYG g Y-
Osslee VIPA) by balyd b (gjplis’ isn a4 adly japass
oi5e 3 Ol (So e (pprlse YOV g2abyo I (S (carSoyie

&3l iy glaskie Jao -Y

5 Cand Jled ogo Cario cdalllas 350 dilaio j3 aSG) 4 a5 L
O G yae (oolazil dljle cib oo doyd G 5l yiaS nejp; sla
Jolis gladlaie Jdo cplply ol odis 43,5 (a3 )3 jisy oyl 5o
ol e Of Gpae il b g hyslaS e
G puno (odbaidl dljlo duwlre 0420 ...\nga Sl 1y 8l b iz
:Cawl 005 03> Y 4eldl ) ‘)95.'»: s iz jo ;.j

O i 33 O A puao (5Ll 33l
Cﬁls d]oLuo d‘)’ U)w L)“"U 2 o dﬁm u] d)w‘ Caxdie
Dous oo Sl (VF) dasly O yguo 4 B9y adg> )

Ben= 3t (o 2 W5 ) x105,) (3,07 0z
t

t
E " divert
+ B.d,’.“"t x W ,:’:E )

U dibaio Ol Gpas jl 56 oolaidl oy oljle Ben_ury, o
3 o e WSSy e ] s W,
& Qoup 5 Coupliyyy Col $B3g) § O cbby g 5hey 32l
Ol ool mBle pgd ax > 5 (Jod ol s glayiol)l sy
Atle 6 o Lol Colo b 3 (ol Lol ugSne o)
g Sley b Ol aoe laage GETITE 5 §EITP

Lol (o

$529UiS iSy 15 O e (g3l 315l
26 e oy 5l sy cpl ) eolaiwl )80 ol eoladl &le
D94 g0 dwle bl Lalls sl

Ben_Ags = 3, Tixuj. GMy;

mﬁgz’vsrt % (Z L‘tﬁ?iﬁrt)
t

+prwg, ™ % (Z L@Zj”‘*’)
r

ailaio )d (659l iSu > Ol Bpae (oolaidl ol Ben_Agg

GMy; =Py X Yyj — Coj —

9] Slopmdl (@Y game CulS ) g wreudd pite X R
b dril oyhd & i) ()bl phusw 5 ©Ygare iy 4 K
WIS Jpams 1S yo claskiyy o5l GM < (5L
gy 4w 3l o3lizd L T ole o R colu (gl ot cudlyyy o
ol (gly oad sy (oo O Cued mﬁ;’”’"‘ )l
btole o R culo ol oxd oy of i Wi e+ R
@y 03 Sloy Ol Cand Py T ()T B9 a3l o3lital
b Jgame 3,8kee Vg (Jpame o Pyt ole o R il
oK Gdess L] Jpame 1y anze Cij K o)l (559

sl (ol Ao

l " .. “). R .7"1
slizal 5] Juols (sblio b ] e 85 (s26 & VB bl 3,91

______________________



@ 0bygesle sl s Of mlie da LSy o e )3 (LBl - (5olg,m Je 5,8

Ghynn 5 Jools Cario (3 sy el Ly oS 43gSlad
2 Sy ibe Cpb e & bgye O CuSayie ja
oyl S e gl Jloy VEVAY olns jiniie ] xS yio
OV g Jly BOAR «(g5,liS” 15 & 4l oLzl Ol yles oo

lei o waly Caiio O CaxSe i a (sljl 4 Jb, ¥5R

Wt Joo yd Blisee (gla yise (g3Lail a8l g 4Bl yamass Ol pa =Y Joua

o Ol}ﬁ" R Ll cusS ‘_;9§” C)’Lol Cygo ) ‘_;)’)9L;1§

\We

Obysejls VB & 5 Y5 b sy 4 asl olai]

um u;l Pl?ol l) Ll 0 .))9]).3 Jlm ) wg.o)m 09‘1“"

X% bb)si )95_\4 J9"\>)°):"'>9~JL;°J¢’L> dl}b "‘.’).)

N a

Y6 o O
Y- Y& WYY (o yzo ygalen) Wl il janass O e
oFYF- OV\FEY- ABDAYE- (Ul orselee) Bl (solasil caniio
At VEYYY A (cunSoyio p Jb,) ol CanSoyio yo (olatil caniio
(HUS) it 9 Azl bl pud y3 ol Jguazmo 0 CullS 5 b -Y Jgoa
aibto JS ) Cdy <l ) oSy il Slabe S gaxa
YAYSA \avry Qfyy Yre Yvv V- nva W b _
oY s WE o O\ YOA VFe) VA vy i
RfYE YAV YA ave voy Vey 555 va al
Y V- YIFY VoA W of Yy ¥a aae >
AFAD YAAY 2388 af M- WY vy q ab .
VAASA arso MatA VA yY- Yo V0¥ VA aae N
YYEY Yors DYFY yv Y\ ab -
NV b-ay a%ad W Vs T
YYY-A VSYA VFov- b
: "
YEE-Y YYY-A YEAOY G
35000
30000
25000
20000
15000
I‘l I‘ h
5000
0 e
AN

(HUs2) g 9 4l Tal w45 alilie JS' 15 oY guasme oS 3 5 el — £ JSU0

7 \J

(650 13 Jlo, o) (3blio 4o gilia Y Jpin

¥

Y gt

g
g

g

f
7
e

Olyass Ao yd Evny 4l dilate
oY ARl YS/$ el
oy YA/ v/ ol
) FAIF FYIY by
a0 Fa/s VA ol
oy YA/ v/ Slals

______________________



@ obygeile ml adee Of mle 4 LSy Cu e ;3 oLl - (Giglg s S 3 0,8

¥y ov/s
A Ya/s
¥¥ £\

VAR s,
¥/ R
Yy ailate IS

(5 )3 o o) (539 WbS (S 43 2T S e € Jgo

Syt 20y Wk sk adate
S\EIY AATY/A VIAY- /0 Sl
SATA! v\ /o \YWYOS/¥ cal,
SVEIY AYY/¥ VVASY/E obsy
-yy/Y WEAY/Y y¥ay/s )

-vy WEY/A WO V/¥ Oy
Y VWYY VEFAS/) s
-v+/\ V- ¥R0/A WATVA b3,
/A SRRIY; YA0Y/) dilais JS

(S yho oalue) YU & aidly olad] Ol poms -0 Jgu

wily olass! U olo wily olazs] U olo
AA YV/¥ |

IV A Va/f Y

/0 WY ¥

v/¥ Ve \a/Y ¥

Al A} \\7A [A

WY VY- 4

b ge (b bylyd o milie I i doyd FF oS cuily anles
ol 4t panass 5 O mlie Cypte atej ) o Sl il
adllae )3 Lged lgie 4 b axD ol Lge 5 485 el
-odly 5l ey AVl @8l Al 550 58 (7)) 2l 5 205
0 V1B ) e 39,005 upl a5 g Tl (53l
8 (FY) oo 5 s g adllas 5 ioman e I3
b gjygliS isn dgw wid)S plonil 5ol g olied 5l ble )

b go Siol38l sl )3 YAY (Ul janass (¢ lodigs
Sl SIS e 5 > (55,9US g @b alaly Bl
Sk SFPIPSS ll Gilp 250 e B OV g
G Dlge r SV gae (b @by g paS Jpaze sl
B )l gy (o5 Y ganme plu g (sladgle @)D inej
Fb SYgare 5 (Sparss oly opp wlnin Jeame 4
S5IFSS 3 e bbb b lojhd (gogd 4 ()l
5 SigkiS pise ol Gpas olie S (80 g bl
Pl 3ol b &S sas o Gl ¥ gl mls b e puw
“ Bl oy 250 (3blie (oled 5> T Bpae lie iy
Sojdgrien wly o Ol Bpae 3 ialS i cppie b
ly 2 peddus e pyeS g el dsp YFOL cél
» Ol iy gl p bl e sl ials ey VL Gl
Ble giloyiSlis G b gl s slolis 4 calisce slacole
oise ol Bpas i K b & Ll o)y (St ase

d:bbl)a»))bmm(ﬂawbwwf)@law\cﬁu))
Il de parass ol odd dulie S0uG L ase S
CuiS ;5 gaw il 4 e (ooladlgidgyne Jao )b
& OYgamo cpl b 5 Sles dl cle &S D35 0 95 g pAS
9 ol S Gglogw a5 adlate (eldl Lulyd s
;ULP ‘L)"l » D}M.C J..Bl;L;o UYM ).:Lw L Cuwnd J9.a.’><..o
5 e i 4 Jla 5 wdn Jpaxe Jlie 5 s slse
C.‘a.m wl ol)o.b WS c.la.m uAAJ‘)B] .\m)) Voo LJ \/l.: d)si.)w
O 2 Gl Bl S (SddasS g aejouw CulS )
3 e U oMo culS i maw Ginliel 6] (£l Y guase

b (il (£l eV gane plo g LSy
55 S gae il | ool pdlio Linpls S (6ol o 40
2 il 55l (Al W) ¥ g 93,5 o e et
-0 O 1y de g0 Lol g alp b > calisee sl o ,iSa
iy anass oSl gl b sl (asuie &S 4eSlen a3
Ot ey g Jibls olyen (6Kt dgw I Bble (oolos
£V L Jlog) 515 4 Loy g Gl uia 5 Gl a0
ey <t oS lpl (IS gl Bl e Gl 0oy
228 2 ulil 4 Jby see FVD Polae (niie sy

______________________


file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23theryone
file:///C:/Users/hashemi/Desktop/JAE-2011-2214(R2)(2).doc%23forythree

@ obygeile ml adee Of mle 4 LSy Cu e ;3 oLl - (Giglg s S 3 0,8

xbie Corge dS Do o )])’] e Cuw alis s ol
e 55 b sy 0 2050 Jby Glee OFVFH alas
5 S o (605,10 g pd &S s s s Zly yo ke
NS 290 SIE1 Sl Jao oolotiy (ol slasil
ol 4 a2 o)l sy (65,5liS s > (Bpae o ialS
S s @gbe Bpas Sy il ol wlie X3 5 i
8 okl 3)90 ey sl o 3 Wl oo 003 (92480
i Lol bles o S8 ol plie (o)l 4 a5 33,5 e
3gliS 4 st 9 EM Gobo 5l S 650 g o)l (599
Sy ul 3 23 leGato 5 (BT (il 5 29303 2]
g ol Slaptams lolite 4 O las! dex
npotges ] 51 oalisol die )3 (fj5liS” (BT 381 5 350!
cos bl e g hb (oS b 5 (Basuly jl coles
D)5 walyd Lid

W OlbaaMe

oRRgz G Il 5l (59 m

o 33g05] oled Lawgs GlbBT asbiculs, clapyp pols adllas 4

b o
A3 el Wlis B s g Lawgy jols adlae caasjn

edant ( ole Cp o ouble o3 dop S il ol g Sk
5 elid by (Bl el (eolluing Ghye dlase dsS
foobliios gbye dhne (eilnoyed aouis bodls Jos

wlﬁo)‘u 4.’>u.,\> u)l.@( U;)li" 9 U)um

&le o)l
039 glio (o)l &g pa BByl Alie Baiwy bl p L

References

1. Biswas AK, Tortajada C. Water crisis and
water wars: myths and realities. _International
Journal of Water Resources Development.
2019; 35: 727-731. DOI:
10.1080/07900627.2019.1636502

2. Daneshgar H, Bagheri M, Mardani
Najafabadi M, Alijani F, Yavari G. Effects of
climate change on hydrological and economic
conditions of Bushkan plain  farmers.
Agricultural Economics Research. 2021;
13(2): 259-280. DOI:
20.1001.1.20086407.1400.13.2.13.4

@y b & Lhe Gl o) VY A 5 3 (gjlis
@y ol ol ol ise ol ol Vb Bpae i
Al drg BB ol

oS 4 ol el G parass W 4 (e s
Coj Oi5u 5 3350l el ame Cuy Ol agjpslis
A lagisy plo b ol Gpae ood) G s 4 b
AL g5yl pise dlile Ol S )3 R g 29 s 4B)S
cage s (il D9800 il GYB G &y lagye) | (125
el & 08l yho VB & (539)5 Ol (ie Lo (S0 3 00
0335 dalaio ) ol lase Cuwj g (gdlaidl Cl)lus bl
S s 4 s bame ol o a2)lSy e > ol
5 bl sl walins i g eits g3 b ol AL pune
o3l 3y50 (5ol 43 g AL Coowy & b quiuwsS]
Brae bl (S glyis @ ame Canj i gl adlls
5 oS o8| et @ dag LS BS S d ase 5 o
Gpao il e B (e e parass 3 )l (55995
e ol ) o5 o 25d 0 sl (g5pslaS (isu 3 o
S Wb polatl e Cunj (i @ 0ld oo
i & wlale 4l olazl O iyl e s 1, Ladlis
3959 9 YU bl b cwl oas 20 O Jodo 0 lete Gy
d9die bob Juy gilee O5VF+ Joleo iaite (] 4 o

Woalpeindng 9 (65 40t
i sl LB e 59 (Sla iy ol 33008 Iy
2 el iyl s 3 Ol Lasass was slbg i yaely ks
wslaidl sl los ol 1 5290 Ol e B)las (silodingy
Je S§ b adllas > sl S pete g baoe 5 (cloin]
s gl sl ase o oolash (Sijdsyan jloa
Ui ol Gpas e jluyShs o] Gun oS wb )
(SiPork 298 & w2y b aomeCun g pd gjpsliS
oS ol oS Lol ol gels il ol 5 oLl
2 sl sl 103 VY (g5plaS pisu o ol Bpas i
2oy Fo il i iSu opl o O edlitl | Jols cadie 4l

G iy ed (aspadpo Ol Sl iy e Gl

3. Kalbali E, Ziaee S, Mardani Najafabadi M,
Zakerinia M. Approaches to adapting to
impacts of climate change in northern Iran:
The application of a Hydrogy-Economics
model. Journal of Cleaner Production. 2021;
280, 124067.
https://doi.org/10.1016/j.jclepro.2020.124067

4. Mohamadjani A, Yazdanian N. Analysis of
the water crisis in the country and its
management requirements. Ravand Quarterly.
2014, 21(65):117-144.
https://www.cbi.ir/simplelist/12869.aspx

______________________


https://www.tandfonline.com/toc/cijw20/current
https://www.tandfonline.com/toc/cijw20/current
https://doi.org/10.1080/07900627.2019.1636502
https://dorl.net/dor/20.1001.1.20086407.1400.13.2.13.4

@ obygeile ml adee Of mle 4 LSy Cu e ;3 oLl - (Giglg s S 3 0,8

5. Kavand H, Ziaee S, Mardani Najafabadi M.
Assessing the Consequences of Internalization
of the Side Effects of Water Pollution on the
Quantitative and Qualitative Management of
Zayandehroud Basin. Journal of Agricultural
Economics and Development. 2020; 34(3):
356-341 .DOI: 10.22067/jead2.vi0.86889

6. Zarghami M, Saffari N. Optimal allocation
of water to the agricultural sector of Zarrineh
Rud basin using Asymmetrical Nash method.
Agricultural Economics. 2013; 7(2): 107-125.
http://www.iranianjae.ir/article_9270.html?lan
g=en

7. Mardani Najafabadi M, Ziaee S, Nikouei A,
Ahmadpour Borazjani M. Mathematical
programming model (MMP) for optimization
of regional cropping patterns decisions: A case
study. Agricultural Systems. 2019; 173: 218-
232.DOI:10.1016/j.agsy.2019.02.006

8. Yousefi A, Hassan-Zade M, Keramat-Zade
A. The welfare effect of water market
allocation in iranian economy. Iran Water
Resources Research. 2014; 10(1): 15-25.
http://www.iwrr.ir/article_13414.html?lang=en

9. Mardani M, Ziaei S, Nikouei A. Optimizing
the trade of virtual water in regional cropping
pattern of the Isfahan province: application of
multi-criteria models. Agricultural Economics
and Development. 2018; 25(100): 59-88 .DOI:

10.30490/aead.2018.60994

10. Jofreh M, Alizadeh S. The study of
market's role in water resource optimal
allocation. Journal of Financial Economics
(Financial Economics and Development).
2009; 2(8):79-95. DOl:
20.1001.1.25383833.1388.3.8.4.9

11. Shirzadi S, Mardani Najafabadi M,
Shahnazari A. Water Consumption and
Distribution Management in Tajan Irrigation
and Drainage Network with Emphasis on
Water Resource Sustainability. Journal of
Water Research in Agriculture. 2020; 33(4):
673-689.
https://doi.org/10.22092/jwra.2020.121246

12. Ministry of Agriculture Jihad. Agricultural
Statistics. 2018. Available at
http://www.maj.ir/

13. Ministry of Energy. Report of recognizing
grade 2 Hamoon-Jazmourian basin, Iran water

resources Management Company. 2016.
Regional water Company of Kerman.

14. Dinar A, Nigatu GS. Distributional
considerations of international water resources
under externality: The case of Ethiopia, Sudan
and Egypt on the Blue Nile. Water Resources
and Economics. 2013; 2-3: 1-16.
https://doi.org/10.1016/j.wre.2013.07.001

15. Mirkarimi Sh, Amirnejad H, Joolaie R.
Integration of Core and Uncertainty
Bankruptcy Methods for Optimal Allocation
of Gorganrod-Gharahso Basin. Agricultural
Economics. 2020; 13(4): 104-126. DOI:
10.22034/iaes.2020.118653.1745

16. Philpot SL, Peter A, Johnson K, Hipel W.
Analysis of a brownfield management conflict
in Canada. Hydrological Research Letters.
2017; 11(3):141- 148.
https://doi.org/10.3178/hrl.11.141

17. Kehkha AA, Mosanan Mozafari M.
Optimal allocation of well water reservoirs to
the agricultural sector Sistan using Stochastic
dynamic programming. Agricultural
Economics. 2014; 8(1): 47-62.
http://www.iranianjae.ir/article_8918.html

18. Ghahraman b, Sepaskhah A. Management
of dam reservoirs. Iran Water Resources
Research. 2003; 2(1): 1-15.
http://www.iwrr.ir/article_15078.htmlI?lang=en

19.Zzhao T, Cai X, Yang D. Effect of
streamflow forecast uncertainty on real time
reservoir operation. Advances in Water
resourses. 2011, 34:495-504.
DOI:10.1016/j.advwatres.2011.01.004

20. Heidecke C. Heckelei T. The impact of
water pricing in an arid river basin in Morocco
considering the conjunctive use of ground- and
surface water, water quality aspects and
climate change. P. 85-89. Paper presented at
the Conference of the Global Catchment
Initiative (GCI) on the Global Dimensions of
Change in River Basins, 6-8 Dec. 2010, Bonn,
Germany.

21. Varela-Ortega C, Blanco-Gutiérrez |1,
Swartz CH, Downing TE. Balancing
groundwater  conservation and rural
livelihoods under water and climate
uncertainties: An integrated hydro-economic
modeling framework. Global Environmental
Change.2011; 21(2): 604-619.

______________________


https://doi.org/10.22067/jead2.vi0.86889
http://dx.doi.org/10.1016/j.agsy.2019.02.006
https://doi.org/10.30490/aead.2018.60994
https://www.sid.ir/en/journal/JournalList.aspx?ID=17839
https://www.sid.ir/en/journal/JournalList.aspx?ID=17839
https://dorl.net/dor/20.1001.1.25383833.1388.3.8.4.9
https://doi.org/10.22092/jwra.2020.121246
http://www.maj.ir/
https://doi.org/10.1016/j.wre.2013.07.001
https://doi.org/10.22034/iaes.2020.118653.1745
https://doi.org/10.3178/hrl.11.141
http://dx.doi.org/10.1016/j.advwatres.2011.01.004

@ obygeile ml adee Of mle 4 LSy Cu e ;3 oLl - (Giglg s S 3 0,8

https://dx.doi.org/10.1016/j.gloenvcha.2010.12
.001

22. Luwesi CN, Shisanya CA, Obando JA.
Hydro-economic inventory for sustainable
livelihood in Kenyan ASALs: The case of
Muooni Catchment. J Agir Food Appl Sci.
2013; 1: 46-55.

23. Blanco-Gutiérrez I, Varela-Ortega C,
Purkey DR. Integrated assessment of policy
interventions for promoting  sustainable
irrigation in semi-arid environments: A hydro-
economic modeling approach. Journal of
environmental management. 2013; 128: 144-
160. DOI:10.1016/j.jenvman.2013.04.037

24. Hérivaux C, Orban P, Brouyére S. Is it
worth protecting groundwater from diffuse
pollution with agri-environmental schemes? A
hydro-economic modeling approach. Journal
of environmental management. 2013; 128: 62-
74. DOI:10.1016/j.jenvman.2013.04.058

25. Salman D, Amer SA, Ward F. Protecting
food security when facing uncertain climate:
Opportunities  for  Afghan communities.
Journal of Hydrology. 2017; 554: 200-215.
DOI:10.1016/j.jhydrol.2017.09.015

26. Mirchi A, Watkins DW, Engel V, Sukop
Mc, Czajkowski J, Bhat M, Rehage J, Letson
D, Takatsuka Y, Weisskoff R. A hydro-
economic model of South Florida water
resources system. Science of The Total
Environment. 2018; 628-629: 1531-1541.
DOI:10.1016/j.scitotenv.2018.02.111

27. Kragt M. Hydro-economic modelling in an
uncertain world: Integrating costs and benefits
of water quality management. Water
Resources and Economics. 2013; 4: 1-21.
DOI:10.1016/j.wre.2013.11.001

28. Amin A, Igbal J, Asghar A, Ribbe L.
Analysis of Current and Future Water
Demands in the Upper Indus Basin under
IPCC Climate and Socio-Economic Scenarios
Using a Hydro-Economic WEAP Model.
Water. 2018; 10(5): 537.
https://doi.org/10.3390/w10050537.

29. Borrego-Marin M, Exposito A, Berbel J. A
Simplified Hydro-Economic  Model  of
Guadalquivir River Basin for Analysis of
Water-Pricing Scenarios. Water. 2020; 12(7):
1879. https://doi.org/10.3390/w12071879.

30. George B, Malano H, Davidson B,
Hellegers P, Bharati L, Massuel S. An
integrated hydro-economic modelling
framework to evaluate water allocation
strategies I: Model development. Agricultural
water management. 2011; 98(5): 733-746.
DOI:10.1016/j.agwat.2010.12.004

31. Nikouei AR, Zibaei M. Water resources
management and food security in zayandeh
rud basin: an integrated river basin analysis.
Journal of economics and agriculture
development.  2012;  26(3):  183-196.
DOI:10.22067/jead2.v1391i3.17775

32. Rafiei Darani H, Kohansal MR, Ghorbani
M, Sabouhi M. Hydro-economic modeling in
the analysis of water resources management
strategies: neyshabur catchment. Agricultural
Economics and Development. 2017; 25(99):
41-77.

33. Rajabi D, Mousavi SF, Roozbahani A.
Optimal water allocation among the irrigation
districts in zayandehrud basin with economic
approach and performance assessment of
water distribution within the district (case
study: north-rudasht irrigation district). Iran
Water Resources Research. 2018; 14 (5):291-
303.

http://www.iwrr.ir/article_66796.html?lang=en

34. Mirzaei A, Zibaei M. Water conflict
management between agriculture and wetland
under climate change: application of
economic-hydrological-behavioral modelling.
Water Resources Management. 2021; 35(1): 1-
21. DOI:10.1007/s11269-020-02703-4

35. Salehi Rezaabadi F, Salarpour M, Mardani
M, Ziaei S. Economic Impact Assessment of
Quantity and Quality Changes in Irrigation
Water on Agriculture in Kerman Province.
Journal of Agricultural Economics and
Development. 2020; 33(4): 395-412 DOI:
10.22067/jead2.v33i4.84119

36. Cai XM, McKinney DC, Lasdon LS.
Integrated hydrologic agronomic economic
model for river basin management. Water
Resources Planning and Management. 2003;
129(1): 4-17. DOI:10.1061/(ASCE)0733-
9496(2003)129:1(4)

37. Kahil MT, Dinar A, Albiac J. Modeling
water scarcity and droughts for policy
adaptation to climate change in arid and
semiarid regions. Journal of Hydrology. 2015;

______________________


https://doi.org/10.1016/j.jenvman.2013.04.037
https://doi.org/10.1016/j.jenvman.2013.04.058
http://dx.doi.org/10.1016/j.jhydrol.2017.09.015
http://dx.doi.org/10.1016/j.scitotenv.2018.02.111
http://dx.doi.org/10.1016/j.wre.2013.11.001
https://doi.org/10.3390/w10050537
https://doi.org/10.3390/w12071879
http://dx.doi.org/10.1016/j.agwat.2010.12.004
https://www.sid.ir/en/journal/JournalList.aspx?ID=11024
https://www.sid.ir/en/journal/JournalList.aspx?ID=11024
http://dx.doi.org/10.22067/jead2.v1391i3.17775
https://econpapers.repec.org/article/sprwaterr/
https://link.springer.com/article/10.1007/s11269-020-02703-4
http://dx.doi.org/10.22067/jead2.v33i4.84119
http://dx.doi.org/10.1061/(ASCE)0733-9496(2003)129:1(4)
http://dx.doi.org/10.1061/(ASCE)0733-9496(2003)129:1(4)

@ obygeile ml adee Of mle 4 LSy Cu e ;3 oLl - (Giglg s S 3 0,8

522: 95-1009.
http://dx.doi.org/10.1016/j.jhydrol.2014.12.04
2

38. Gurluk 'S, Ward FA. Integrated basin
management: water and food policy options
for Turkey. Ecological Economics. 2009;
68(10): 2666-2678.
https://doi.org/10.1016/j.ecolecon.2009.05.001

39. Nikouei A, Zibaei M, Ward FA. Incentives
to adopt irrigation water saving measures for
wetlands preservation: an integrated basin
scale analysis. Journal of hydrology. 2012;
464: 216-232.
DOI:10.1016/j.jhydrol.2012.07.013

40. Turner K, Van den Bergh J, Séderqvist T,
Barendregt A, van der Straaten J, Maltby E,
van lerland E. Ecological-economic analysis
of wetlands: scientific integration for
management  and  policy. Ecological
Economics. 2000; 35: 7-23.

41. Mirzaei A, Zibaei M. Estimation of
economic benefits of Jazmourian wetland
rehabilitation and preservation programs.
Agricultural Economics Research. 2020;
11(2): 53-80. DOl:
20.1001.1.20086407.1398.11.41.4.9

42. Ward FA, Pulido-Velazquez M.
Efficiency, equity, and sustainability in a
water quantity—quality optimization model in
the Rio Grande basin. Ecological economics.
2008; 66(1): 23-37.
https://doi.org/10.1016/j.ecolecon.2007.08.018

43. Banihabib ME, Zahraei A, Eslamian S. An
integrated optimisiation model of reservoir and
irrigation system applying uniform deficit
irrigation. Journal of hydrology science and
technology. 2015; 5(4): 234-256.
DOI:10.1504/1JHST.2015.072636

______________________


http://dx.doi.org/10.1016/j.jhydrol.2012.07.013
https://dorl.net/dor/20.1001.1.20086407.1398.11.41.4.9
https://doi.org/10.1016/j.ecolecon.2007.08.018
http://dx.doi.org/10.1504/IJHST.2015.072636

