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Figure 1. Geographical location of Gorganrud-Gharesu Basin.

] ;.j @L;,a G257 5o Cudgdoma ol y ol o
olg & Gly Mg b Su0 0 5l Ol e conlg a
el W5 AT s bsde glaesle 5l S O

(8) 5505 oslazal
DL d‘j&;«‘ 6&0&{ Dﬂa& S B] g).ilj‘) (Y
5 b @U oo ol o esoslis slac e
warg LS s C\J>'=:M\ Jsene slajls 5 JG
Cf A cg..JT Cod Al Bl Sy 3 (g
S O Ol eesS S s ks O (Al
A e C) LS))JLISJ&UJJ&.AW&LAJ&JM
(AL 2als of ol o U osgd e axalS
QSQYstgasdﬂ\cyﬁ@

AL

S ol G Sl O glow ke
e Ced K s o b OB S el
Cowdy Gl Lo ol Sl e e & ol
s GosliS e s T glols ab sl
55 Sl Glabauly VS S Olgen o S Sl
231 35 JS G,
Sl Dpso pl s Gy ol issleane SAss ()
L Sl Ojsea oS 1) Slal L G dunl
Loary Loy an S b s ames gl Bl
Suls,S L b s LS e S slacys i
Oldal 3l axdls o8 5 ol 515 (s
Joli 55 ilotig oy uled el 1 s 5
W wb e s e snoaby s s
(UN st Srnel By 3l esliad (gl 3 pd o
uk}Q)y@LA,L;VAJQMGUVASWl
ol sk glacysgde 51 G ASL sl Olse



Ol SKad 5 (02,5 a0 35 50

W5 sleeslg Ol gea (Pz) (305lES (e Snd
el G5 sl ise ol gl
Lils 5wl 0 580 laelg (S, 5be
Lol glols b el b il dal, cilie
(\A) 340 Ll gt |l

S S sresly Sl eslatal b asllas ol s
S ol glols &b Syl 4 (OTVI-1Y48)
Sl Olal & 5 Olos QLS Dlal 4 (5555038
G e Sl 4 g Lod sl
Glaies L (doys AV) asym Ol slasees
Lilgr b S DB g s 00ls JRE g o1
03 edes ol OV game anl skte s (YY)
ol adlass ;e 4= Ol 5l Okl s
ol 5lsy s DMl (s 3 S asie AiS
€30 SM S Jsame 50l posar 3 sy
slas S LQ‘YT&:.';[» 51 S Lg.j slresly
A SSE 4 e 5 ode (BT 83 pens (oliar
Fls DVpame Mg aups SLS Jsae
A |l (65058 sler ol

33 Bas o e (0))) O slols e
e o Sl b Sl s s i
ol Oiepd s b Sl s Casle e
N pams gl Galls 5L Sl e 5SS
b e A3 aieie Olial a3 espel sl
OldS slaglal 53 g bl ol L g ils
oYY YA/ oY/0 i sa) Jld Olul z (Ol
dkﬁjzdwfwﬁjcbdj(\)(mjz
Jloa s sldcs s uT == JS cadlaas e
S s L :Pw) ui Cad o3 S dslos
SIS s gl wli= VL ol by 055l
Cead e o e Ol oy DY s
sty Jgame a sl Ol CaSlo e Gl

Caad cciisis Y oz (6,8 S0k b s o]

1- Netwat

YAo

SOl s syl 53 Ll gl s 5eS ol
Iy 255 aysa L})}TL;G Cowdts  alin dalys 5yLis
oo (C sl enls S L@.;ui Sl s 5
ple Shear 3058 slagees Sl i 3l eslinl
s ook S JMJ\UA&; 4w o golatl gladd o
Lo oslasS iy 5o eddeslizal of Jlais j2alS
53 4 S0 5 8) o)l Vs Of sl
Jdo s e gl S el e (6 mell sla s,
wlsly 5l Ses s n Gy dalh o)l s
(8) s slezel LB 50395 oy 95 0 (kS
e bl G adles pl s ks
""’J§&° .s)ﬂﬂ g_.JT slos @U 9 odlaials g0 54
S Gl b Ol 8 e & s b
ooty Solwang Sy Ol ekl Ll (g5,5lis

n
Q,,? =a,+a,F, +a,B + ZaiPX +U
i=3

")

Pw «sislis i ui slols QV? Ol s &S
5SS Jpame w3 Py (ool O s
AU men a0 0L 1 X eolg s Px
JURNIN g F WP IR UL S By
s s, Sl Ol ala) O glols
Slrie 5 Gooslis s e (8 Ol
Cl (asol (St gl S5y o s ylases
Lk Gd asdllas opl 45 oS
L oS 550 Llanl 6,500 :Pw) ol
Sl elg ol el ol ol cws il
Jgams Zwd ((Py) (63,5LiS Jpame Cad L
w5 b el s eals O Lol s b da
S ) o CiS el OV pams JL kol 0w
(Px) ouslas ow gleeslg Cwd LS
(Pr) <N mile Cad «(Pr) L (65,0 3 jaid

Ps) o Cad 5 (P) 55 cad (Pp) LA o



AR (F) o5lowd (YY) s S6 g Of Cblis gl gy s patd

A Sl e pb e e O3 gas bl L (a8 b 55
woly pxite Sl @ a5 LS e e Ol
T e b A alise oy b sladae
LS S8 alie Glos Llged pudtes [ sba
5ol Celd hde e cu s i J gl
Golsgme 5t bl bl o ls pas ol deos
A3l 5 llas F 003l bl 8o S5 S
I3 om s G55 L IS s bl (e
O3 S5 SeodS e dke (258 e 25,8
Ut 33 4 33 LUl ) aea pde fols o
I PR WA ER P PN PP P PP
sprs pde CoBl iy 5 " remlS clalsesD
R L(Vbrﬁ‘) —oesd 033D (Kans s
Sios 5 (L I3 0pasD) IS el 03 pdle
e Zolg 3 5 A bl Cszos 0s03D) T2
Je (e Ol s gl ool (ot O S
wWol- ol 2 S5 DR e LS O]
Yodaly 5l Okl s gl Bw) ol ged iiS
ol Of Lol zed i8S .l ol aulos
Sl ;g.j Caad 53 il Ao G shilay das e
S Sopes3) S o s shix O Glp sl

(b B LS S5e Jolse o

d P
=L By ™
dby Oy
B el hasy oobesb Y S
..,\AJL;G

2- R-squared

3- Adjusted R-squared

4- Correlation
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6- Breusch-Pagan-Godfrey
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Figure 2. Flow Chart of Research Process.
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Table 1. Results of Water Demand Model of Golestan Province.
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Table 2. Results of Water Demand Model of Semnan Province.
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Reference: Research Finding

Sl (6355LES i O Glols ob ol o
e s ol e e b S s Ol
Cogen Uge L (CaaslS glols mb) o

0K (5)=19623153340 —31628P, (S) )

S oSl aad S A Y s a5 L
03) Py 1304=75 Cadd 55 Ol Oliwl (g3,5lES
(cxo 2) O 1304 = 11066011 T 5lis 5 (JL
das e OLES oS A awbs doys —oFT Ll
boge jsba dos VY (G il ds s SO
Sl S s 1 ol of slols Sl
'M"d‘
Ol (giuliS  isw ol slols &bz
syms Sl s mls (KH) Jls ol &
3y Jdsa sk ccils Jae s s
AR5 Ga oS Ghens ) 5 M Sies

whjtsd}ﬁbwbjrﬂbb}gw

YAQ

i glaant il

Ol Cadd das e 0L Y Jsds S bolkes

Logillae 5 Lbine doss g oghe 53 bl
Sreiwd G el e Cedle glls (6,58
53 Jgame i35l 5 OV ile i @ S8
Ll medly il oo ls pme des o < g
S 1 Ol Ll (d s 2550 ol S
3 ;.j oolg Gl Lol amcs s (Pl s
pmed b SR M e LIH Cex
das e 0L el L RY) 53l 0550 has
Loy M Sk oy sl Ol s
bl Jldie s o b 5 1y OF Jlie 3 i
u‘<‘“‘“‘?““""’)’; ple x>l 53 Jae Ogudly oy
Cla.ﬂ 05 50 Jade Fapn e Lol sul CE\J
Jde das o Ol a8 Al e 0/VE Ll y v/
o8 b s Sl b d il s e O g S
O slols i 5 1850 sl e il
sla e A8ly olie Oolsyl 3 L (g5,laS

AYAE e s (Of o3l 5l ) Jbe b s



AR (F) o5lowd (YY) s S6 g Of Cblis gl gy s patd

Vodaly Ooyseas Oy 1) Oll ol (5555l

HGIVPY

OK(KH) =14466739 — 45324 34 B, (KH )
+122361P,(KH) + 11268 P, (KH )

V)

53 Pt s Pros Olse e aie 55 VT nils
ool el et s e 0L s a5 Bl Js
Sl SMie  ie Jelge 5 s A5l 5 S
ol Jl Ol z Okl 3 Lol 550 gL

T e U IR AN EEE D))

(St Bl & Bl (53,518 i O Lol Jde gl —F Sy
Table 3. Results of Water Demand Model of Khorasan Shomali Province.
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Table 4. Farmers Reaction to Price Changes.

NSTRCINE IR

+100% +80% +60% +40% +20%
Change in Price of Water
Lols (R 5
49% -39.2% -29.4% -19.6% -9.8% e e
Change in Demand of Water

i glaant sl
Reference: Research Finding

GosliS i glols Al g ab ) bges Ol Cud 213l Sepl 4 a5 L

OLLS gl i3 god 33l by 3ssedaly el e -
Sls 55y e dal g_.JT Jde 5 Cwed e 2
sl b S50 0 TOA) e 5 6 m O
BENT I PP SPRERN P ol sslasl o)
adllae onl s atls 48 Jle s Oliegw dibie
O eslatalsy e pdloslaail 5 dhCblasdl @\):
WS W b s el 23S
SRl Okl e as ol S U Olses
tloms axSo e a3l JU, £00 Ol (galal
(Yo) ws

J ol b ged LIS Syl e kS
S S S st sbokal Bl S 5 4o~
sl glcawba SIS sba el (RIS ) S
Sran JAS 5 e Jlo b Al
SIS 2 el L S5l el pl g b
5 SeKas skl s s slaels
Ol Sl posar 3 Olyslis W8T mil
05 Ll o el golal VS 5 el (sleslg
Lol s Skl s 801 o e
233k g 5 oS A3l 5L 5 ST Ll
5l s g omren osd Wl S ol
s s S s sl Sa i cwsd slaclo
Sl o 5l balg ple 035 Sl G b
ges J S 15

yay

Ao e 0L E Jadr s o 5y S o sen
M Gial 4 gt O G pme Jllie S50 3
WL Bl 52 b ad O Cad S L
Sl a B (s o il Olg 1A
NS s b S ol AU el 1S
(ol (R3S ) Sl 5SS CL}&S slagl
sl Wl ged glacabe JS)sbe
olg Gl Cepd S IS 0 e Bl
Sldllas 31 o b edelowsa a3l 2,00
.s)ﬂﬂ o (Yoo) Ldde b ;AL«A Cytomes)
sy e adlele jy (g5, 5LES g.j slols GL?
5ol e b 5 e daly S ml
uT slols Lis gy o ol glols i
3 gas dewlome o ys =0 /YO | e ClBS (65 ,9LS
oo bgie (70 OLKen 5 Ly sl (V)
Glp odilbse gl Lol el el
YU 5 8180 e |y e 5 ) slacds
DS A ale CaSa e a il U
lacds cal Sl S a gl O sl s
sy OLiS oS el Cowsay —/8Y 5 —4/YE s S
L) Cdd 4 Gl 5 e SB35 ;.j slos
DB 3 sl Jpne s Js ol S Ay RS
5 elS s (PY) Wil s iis L o clols
b eslaal b os g asdlas 5s (Y0V1) GO e



Ol SKad 5 (02,5 a0 35 50

1.Abbasi, F., Sohrab, F., and Abbasi, N.
2015. Evaluation of irrigation efficiencies
in Iran. J. Irrig. Drain. Struc. Engin. Res.
17: 67. 113-128. (In Persian)

2.AL.Qunaibet, M.H., and Johnston, R.S.
1896. Municipal demand for water
homological issues and empirical results.
Water Resource. Res. 21: 4. 433-439.

3.Aliahmadi, N., Moradi, E., and Hoseini,
S.M. 2018. Application of the cost-
translog technique for estimating the
wheat demand demand function of
the Sistan region. J. Water Soil Cons.
25: 4. 331-338. (In Persian)

4.Amirnejad, H. 2012. Natural Resources
Economics. Sari Agricultural Sciences
and Natural Resources University. Press,
372p. (In Persian)

5.Amisigo Barnabas, A., McCluskey, A.,
and Swanson, R. 2016. Modelling impact
of climate change on water resources and
agriculture demand in the Volta Basin
and other basin systems in Ghana,
Sustainability. 7: 6. 6657-6975.

6.Bagheri, A., Nikooie, A., Khodadad
Kashi, F., and Shokatfadaei, M. 2017.
Evaluation of water pricing policy on
sustainability and conservation of aquifer:
Study of north Mahyar Aquifer in
Zayandehrood basin. J. Agric. Econ. Dev.
31: 2. 105-120. (In Persian)

7.Bohlolvand, A. 2006. Determination of
demand estimation and the role of water
market in water allocation and pricing
(Case study: Mojen plain in Shahroud
region). M.S. thesis in economic.
Department of economics. School of
economics and political sciences. Shahid
Beheshti University. (In Persian)

8.Bostani, F., and mohammadi, H. 2007.
Studying productivity of and demand for
water in Sugar Beet production in Eqlid
district. J. Sugar Beet. 23: 2. 185-196.
(In Persian)

9.Daneshi, A., Vafakhah, M., and Panahi,
M. 2017. Evaluation of Urmia lake crisis
management solutions with an emphasis
on maximum participation of farmers
(Case study: Simineroud watershed). J.
Range Water. Manage. 70: 2. 299-314.
(In Persian)

&l

yay

10.Danesh-Yazdi, M., Abrishamchi, A., and
Tajrishy, M. 2014. Conflict resolution of
water resources allocations using the
game theoretic approach: The case of
Orumieh river basin. J. Water
Wastewater. 2: 48-57. (In Persian)

11.Dehghanpour, H., and Sheykhzeinodin,
A. 2013. Determining the economic
valuation of agricultural water in
Ardakan- Yazd plain of Yazd province.
J. Agric. Econ. Dev. 21: 82. 45-68.
(In Persian)

12.De Stefano, L., Duncan, J., Dinar, S.K.,,
Stahl, K., Strzepek, A., and Wolf, T.
2012. Climate change and the
institutional resilience of international
river basins. J. Peace Res. 49: 1. 193-209.

13.Espey, M., and Towfique, B. 2004.
International  bilateral water treaty
formation. Water Resources Research. 4,
WO05S05. doi: 10.1029/2003WR002534.

14.Gujrati, D., Basic Econometrics.
Abrishami, H. 2011. Tehran: University
of Tehran Press (Utp). (Translate in
Persian)

16.Islami, 1., Mehrabi, A., Zehtabian, GH.R.,
and Ghorbani, M. 2013. Estimation
of agricultural water demand of
Pomegranate in Charkhab village of
Yazd. J. Range Water. Manage. (Iran. J.
Natur. Resour.). 66: 1. 17-26. (In Persian)

17.Jalili Kamju, S.P., and Khoshakhlagh, R.
2016. Using the game theory in optimal
allocation of water in Zayandehrud.
J. Iran Appl. Econ. 5: 18. 53-80.
(In Persian)

18.Keramatzadeh, A., Chizari, A., and
Mirzaei, A. 2006. Determining the
economic value of irrigation water
through: Optimal cropping pattern for
integrated farm and horticulture. J.
Econ. Agric. Dev. 14: 54. 35-60.

19.Khoshakhlagh, R. 1977. Forecasting the
value of water rights: A case study of
New Mexico. PhD Presentation. The
University of New Mexico.

20.Khoshakhlagh, R., Sajadi, M., Rajabi,
M., and Khashei, M. 2012. Evaluate of
aggregate demand water (Isfahan case
study). Natural Economic Resources.
1: 1. 1-19. (In Persian)



IR (F) 05lond (TY) > S g Of cblis (gla gy 4 i

21.Mahtsente, T., Assefa, M., and Melesse
Zemadim, B. 2016. Runoff estimation
and water demand analysis for Holetta
river, Awash Subbasin, Ethiopia
Using SWAT and Cropwat Models,
Landscape  Dynamics. Soils  and
Hydrological Processes in Varied
Climates. Pp: 113-140.

22 Mianabadi, H., Mostert, E., Zarghami,
M., and Van De Giesa, N. 2014a. A
new bankruptcy method for conflict
resolution in water resource allocation.
J. Environ. Manage. 144: 1. 152-159.

23.Ministry of Energy. Department of
Water and Wine. 2013-2015. Studies on
the modernization of the comprehensive
plan water of the country in the Aras,
Urmia, Talesh-Bandar Anzali Wetland,
Big Sefidrud, Sefidrud-Haraz, Haraz-
Gharesu, Gorganrud and Atrak basins.
Pp: 38-47.

24 Mousavi Nadoushani, S.S., Alimohammadi,
S., Ahani, A., Behrouz, M., and Mousavi,
S.M. 2018. Bivariate drought frequency
analysis in Gharesoo-Gorganrud basin
by using copulas. J. Water Soil Cons.
25:4.71-91. (In Persian)

25.Pakravan, MR, and Mehrabi
Boshrabadi, H. 2009. Determining
economic value and demand function of
water in producing Sugar beet in
Kerman. Iran. Water Res. J. .4: 6. 83-90.
(In Persian)

26.Piri, H., and Heidari, M. 2018.
Estimated demand and economic value
of water in production of forage
Sorghum in Sistan. J. Agric. Econ. Res.
10: 38. 121-134. (In Persian)

27.Pourspahi Samiyan, H., and Kerachian,
R. 2011. Water allocation in common
rivers: application of game theory. Sixth
National Congress on Civil Engineering.
Semnan University. Iran. (In Persian)

28.Roozbahani, R., Schreider, S., and
Abbasi, B. 2015. Optimal water
allocation through a multi-objective
compromise between environmental,
Social and Economic Preferences.
Environmental Modelling and Software.
64: 18-30.

Yag

29.Shajari, Sh., Barikani, E., and Amjadi,
A. 2009. Water demand management by
water pricing policy in Date Palm

gardens in Jahrom. 17: 65. 55-72.
(In Persian)

30.Statistical Centre of Iran. 2015.
Statistical ~ yearbook of  Golestan

province. Chapter 1 (land and climate).
Available at: www.Amar.org.

31.Sun, T., Huang, Q., and Wang, J. 2018.
Estimation of irrigation water demand
and economic returns of water in
Zhangye basin. J. Water. 10: 19. 1-21.

32.Swain, A. 2015. Water wars. In:
International encyclopedia of the social
and behavioral sciences. 2™ edn,
Vol. 25. Wright. 1.D. (ed.). Elsevier,
Oxford. Pp: 443-447.

33.Tahami Pour, M., Karbasi A., and
Daneshvar Kakhki, M. 2006. Water
demand in agricultural sector (case
study: Pistachio farmers of Zarand city.
Agric. Sci. Technol. J. 20: 1. 116-122.
(In Persian)

34 Tahami Pour, M., and Yazdani, S. 2016.
The role of economic instruments in
integrated water resources management:
A case study of irrigation water pricing
system in western waters basins of Iran.
Iran. J. Agric. Econ. Dev. Res.
2-27: 2. 545-556. (In Persian)

35.Thevs, N., Haiyan, P., Ahmedjan, R.,
Zerbe, S., and Abdusalih, N. 2015. Water
Allocation and Water Consumption of
Irrigated  Agriculture and  Natural
Vegetation in the Aksu-Tarim river basin,
Xinjiang, China, J. Arid Environ. 100p.

36.Tomaszkiewicz, M., Abou Najm, M.,
Zurayk, R., and El-Fadel., M. 2016.
Dew as an adaptation measure to meet
water demand in Agriculture and
reforestation, Agricultural and Forest
Meteorology. 232: 411-421.

37.Zarghami, M., and Safari, N. 2013.
Optimum  water  allocation  for
agricultural section of Zarrinehrud river
by Non-Symmetric Nash modeling. J.
Agric. Econ. 7: 2. 107-125. (In Persian)



Research Full Paper

J. of Water and Soil Conservation, Vol. 27(3), 2020
http://jwsc.gau.ac.ir
DOI: 10.22069/jwsc.2020.16861.3219

The Role of Price Factor in Water Management of Gorganrud-Gharesu Basin

Sh. Mirkarimi', *H. Amirnejad® and R. Joolaie®
'Ph.D. Student, Dept. of Agricultural Economics, Sari University of Agricultural Sciences and Natural Resources,
*Associate Prof,, Dept. of Agricultural Economics, Sari University of Agricultural Sciences and Natural Resources,
3 Associate Prof., Dept. of Agricultural Economics, Gorgan University of Agricultural Sciences and Natural Resources
Received: 07.04.2019; Accepted: 12.28.2019

Abstract

Background and Objectives: Water limitation is one of the most preventing factor of Agricultural
production, so it is essential to study sustainable management of water resources and choosing an
optimal strategy for the best use of this input. One of the most effective demand management tools that
regulates water consumption patterns in the agricultural sector is the reform of the pricing system based
on the economic value of water. The characteristics of each region in terms of availability of water,
type of water resources, types of activities and cultivated products make that the farmers' reaction to
price changes in the different regions not be the same. In this study, in order to the optimally manage of
water resources in Gorganrud-Gharesu basin, the total demand function of irrigation water for this
transboundary basin is estimated. The management of a transboundary basin due to the existing of
multiple stakeholders with different objectives and utilities, is one of the most important challenges of
water resources management which has received little attention due to its wide dimension.

Materials and Methods: For this purpose, by applying the time series data (1999-2015) and the
application of optimization method, first, the linear model of irrigation water demand function for
each of the beneficiary provinces (Golestan, Semnan and Khorasan Shomali) are estimated in the
form of routine actions. Then, by considering the actual values of other factors affecting demand
(other than the price factor) in the model, the short-term water demand function for each province is
extracted; and finally, through the horizontal summation of the extracted functions, the aggregate
demand function of the total water of the basin is estimated.

Results: The results of the estimation of agricultural water demand function of each province
indicate that there is a negative and significant relationship between agricultural water price and its
consumption, so if the price of water in each province increases by 1%, the amount of water demand
in Golestan, Semnan and Khorasan Shomali provinces is decreased by 0.17%, 0.33% and 0.26%,
respectively. Similarly, the results of aggregate water demand function also confirm the inverse
relationship between water price and the amount of water demand in the agricultural sector; so if the
price of water in the region increases by one percent, the water demand of the beneficiary provinces
is reduced by 0.49% on average.

Conclusion: In order to investigate the reaction of farmers in the area to changes the price of
irrigation water, the price elasticity of demand was calculated. Given that the calculated elasticity is
smaller than one, so pricing policies cannot alone be an important factor in controlling the excessive
use of this valuable resource. In this way, holding promotional classes in order to raise awareness of
the farmers about the fact that water is valuable and economic commodities can be effective in
changing the cropping pattern, adapting the irrigation method to the conditions of water, soil and
plant's actual requirements and improving irrigation efficiency.

Keywords: Aggregate Water Demand Function, Demand price elasticity, Gorganrud-Gharesu Basin,
Water Resource Management
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