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Table 1- Fuzzy range and corresponding verbal expression
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(Equal preference)
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13 146 047
14 149 048
15 150 0.48
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Figure 3- Hierarchical structure in order to prioritize the allocation of water to users or consumers of Shahrchai Dam

W ,lx0 (593190 (Srdmmlio o yilo T Jgu
Table 3- Pairwise comparison matrix of criteria

&l Sloks b § E905%0 a8 3o
Economical Social Environmental Total Normalized
&L&i] (1.00,1.00,1.00) (1.00,2.00,2.00) (1.00,1.50,1.50) (3.00,4.50,4.5) (0.26,0.44,0.59)
(Economical)
(?L"f}l‘) (0.50,0.50,1.00) (1.00,1.00,1.00) (0.50,0.50,1.00)  (2.00,2.00,3.00)  (0.17,0.19,0.39)
ocial
e ot (0.67,0.67,1.00) (1.00,2.00,2.00) (1.00,1.00,1.00)  (2.67,3.67,4.00)  (0.23,0.36,0.52)
(Environmental)
Eoozxe (7.67,10.67,11.50)
(Total)
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Table 4- Calculating preference degree of sub-criteria relative to water consumption priority

ol sloial el i § S 4y o 05l 3 (ol
Economical  Social Environmental Greater degree of finality Normalized weights
2l - 1.00 1.00 1.00 0.47
(Economical)

el 0.35 - 0.49 0.35 0.16
(Social)

phaeCe) 0.76 1.00 - 0.76 0.36

(Environmental)

Eaomxe 211 1.00

(Total)
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Table 5- Average of couple comparisons of sub-criteria

&l Sof 43 CwiS ;o Egooro ol 250l0 55
(Economical) Income Area under cultivation Total Normalized weights
21,2 (1.00,1.00,1.00) (1.00,1.50,1.50) (2.00,2.50,2.50) (0.44,0.60,0.68)
(Income)
S njghe (0.67,0.67,1.00) (1.00,1.00,1.00) (1.67,1.67,2.00) (0.37,0.40,0.55)
(Area under cultivation)
ggere (3.67,4.17,4.50)
(Total)
Bykxo 25 (29) Samslio (iS0le —F Jgua
Table 6- Average of couple comparisons of sub-criteria
sl Cosnor EUNL Egooee o5 8 5le 3
Saocial Population Employment Total Normalized weights
Core (1.00,1.00,1.00) (0.50,0.50,1.00) (1.50,1.50,2.00)  (0.30,0.33,0.57)
(Population)
]l (1.00,2.00,2.00)  (1.00,1.00,1.00) (2.00,3.00,3.00) (0.40,0.67,0.87)
(Employment)
Eyore (3.50,4.50,5.00)
(Total)
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Table 7- Partial or normalized weight and final weight of each sub-criterion

sbro loka ! ©ouxidl
Criterion Social Economical
sbro g Curod L] Sol y CulS 4 5 o
(Under the criteria) | (Population) (Employment) (Income) (Area under cultivation)
3 039 0.254 0.746 0.749 0.251
(Partial weight)
s s 0.042 0.123 0.355 0.119

(Definite weight)

Ly 35 (295 Lamlio (nle —A Jgua
Table 8- Average of couple comparisons of options

(sheCan 5 SinWsS e Colo dpgylaalyy @ > A
Environmental Agriculture  Groundwater Industry Lake Urmia Drinking  Entertainment
Siglss

: (1.00,1.00,1.00) (1.00,1.50,1.50) (1.00,2.00,2.00)(0.25,0.29,0.33)(0.25,0.29,0.33)(0.67,0.67,1.00)
(Agriculture)

(GF:*‘:Q) :t'e ) [0:67,0.67.1.00)(1.00.1.00,1.00)(1.00.1.50,1.50)(0.50.050.1.00)(0.250.29,0.33)(1.00.2.00,2.00
undwater
Indusy) (0.50,0.50,1.00) (0.67,0.67,1.00) (1.00,1.00,1.00)(0.25,0.29,0.33)(0.25,0.29,0.33)(0.50,0.50,1.00)
aog)l axl )

(Lake Urmia) (3.00,3.50,4.00) (1.00,2.00,2.00) (3.00,4.00,4.50)(1.00,1.00,1.00)(1.00,2.00,2.00)(3.00,3.50,4.00)

(Dr;ﬁng) (3.00,3.50,4.00) (3.00,3.50,4.00) (3.00,4.00,4.50)(0.50,0.50,1.00)(1.00,1.00,1.00)(3.00,3.50,4.00)
u’”’” (1.00,1.50,1.50) (0.50,0.50,1.00) (1.00,2.00,2.00)(0.25,0.29,0.33)(0.25,0.29,0.33)(1.00,1.00,1.00)
(Entertainment)
(Compatible),s;L. CR? =0.081 CR™ =0.046
el §329WS i3 g 409yl a2l i P
Income Agriculture  Groundwater Industry Lake Urmia Drinking  Entertainment

&S

: (1.00,1.00,1.00) (3.00,3.50,4.00) (1.00,2.00,2.00)(3.00,3.50,4.00)(1.00,2.00,2.00)(3.00,3.50,4.00)
(Agriculture)

(G@f"'g}i' ) [0250290.33)(100,1.00,1.00)(0.25,0.29,0.33)(100,2.00,2.00)(0.50,0 50,1 00)(1.00.50,1.50)
roundwater
Industry) (0.50,0.50,1.00) (3.00,3.50,4.00) (1.00,1.00,1.00)(3.00,3.50,4.00)(1.00,2.00,2.00)(3.00,3.50,4.00)
dogl a2l

25,0.29,0.33) (0.50,0.50,1.00) (0.25,0.29,0.33)(1.00,1.00,1.00)(0.25,0.29,0.33)(0.50,0.50, 1.
Lake Urmia) (0.25,0.29,0.33) (0.50,0.50,1.00) (0.25,0.29,0.33)(1.00,1.00,1.00)(0.25,0.29,0.33)(0.50,0.50,1.00)

(Dr:ﬁng) (0.50,0.50,1.00) (1.00,2.00,2.00) (0.50,0.50,1.00)(3.00,3.50,4.00)(1.00,1.00,1.00)(3.00,3.50,4.00)
INKI
Y (0.25,0.29,0.33) (0.67,0.67,1.00) (0.25,0.29,0.33)(1.00,2.00,2.00)(0.25,0.29,0.33)(1.00,1.00,1.00)

(Entertainment)

(Compatible), ;L. CRY =0.045 CR™ =0.032
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Area under cultivation| Agriculture Groundwater Industry Lake Urmia Drinking  Entertainment
5 29LsS
<2 (1.00,1.00,1.00) (1.00,2.00,2.00) (1.00,2.00,2.00)(1.00,2.00,2.00)(1.00,2.00,2.00)(3.00,3.50,4.00)
(Agriculture)
i) <! (0.50,0.50,1.00) (1.00,1.00,1.00) (1.00,2.00,2.00)(0.50,0.50,1.00)(0.50,0.50,1.00)(3.00,3.50,4.00)
(Groundwater)
(Industry) (0.50,0.50,1.00) (0.50,0.50,1.00) (1.00,1.00,1.00)(0.50,0.50,1.00)(0.50,0.50,1.00)(3.00,3.50,4.00)
o9l b

(Lake Urmia)
@b
(Drinking)
ST
(Entertainment)

(0.50,0.50,1.00) (1.00,2.00,2.00) (1.00,2.00,2.00)(1.00,1.00,1.00)(1.00,2.00,2.00)(3.00,3.50,4.00)

(0.50,0.50,1.00) (1.00,2.00,2.00) (1.00,2.00,2.00)(0.50,0.50,1.00)(1.00,1.00,1.00)(3.00,3.50,4.00)

(0.25,0.29,0.33) (0.25,0.29,0.33) (0.25,0.29,0.33)(0.25,0.29,0.33)(0.25,0.29,0.33)(1.00,1.00,1.00)

(Compatible) 5L CRY =0.035 CR™ =0.046
Cyror SinWS e Colo aagyl dalyyd @ T
Population Agriculture  Groundwater Industry Lake Urmia Drinking  Entertainment
5 29LsS
(Ag;i)():fjlture) (1.00,1.00,1.00)(0.22,0.25,0.33) (3.00,3.50,4.00)(0.50,0.50,1.00)(0.50,0.50,1.00)(3.00,3.50,4.00)
(Gfr);g} ZIIe ) (3.00,3.50,4.00) (1.00,1.00,1.00) (3.00,4.00,4.50)(1.00,2.00,2.00)(1.00,2.00,2.00)(3.00,4.00,4.50)
undwater
(Industry) (0.25,0.29,0.33) (0.25,0.29,0.33) (1.00,1.00,1.00)(0.25,0.29,0.33)(0.25,0.29,0.33)(1.00,2.00,2.00)
409yl a2l

(Lake Urmia)
o
(Drinking)
Y
(Entertainment)

(1.00,2.00,2.00) (0.50,0.50,1.00) (3.00,3.50,4.00)(1.00,1.00,1.00)(0.50,0.50,1.00)(3.00,3.50,4.00)

(1.00,2.00,2.00) (0.50,0.50,1.00) (3.00,3.50,4.00)(1.00,2.00,2.00)(1.00,1.00,1.00)(3.00,3.50,4.00)

(0.25,0.29,0.33)(0.22,0.25,0.33) (0.50,0.50,1.00)(0.25,0.29,0.33)(0.25,0.29,0.33)(1.00,1.00,1.00)

(Compatible) 5 5L CRSY =0.083 CR™ =0.049

LN Sl P N gl 42y, o P

Employment Agriculture  Groundwater Industry Lake Urmia Drinking  Entertainment
535U
<203 (1.00,1.00,1.00) (3.00,3.5,4.00) (1.00,2.00,2.00)(3.00,3.50,4.00)(1.00,2.00,2.00)(3.00,3.50,4.00)

(Agriculture)

i) <! (0.25,0.29,0.33) (1.00,1.00,1.00) (0.50,0.50,1.00)(0.67,0.67,1.00)(0.50,0.50,1.00)(1.00,1.50,1.50)
(Groundwater)

(Industry) (0.50,0.50,1.00) (1.00,2.00,2.00) (1.00,1.00,1.00)(3.00,3.50,4.00)(1.00,2.00,2.00)(3.00,3.50,4.00)

dog)l 42l

(Lake Urmia)
@
(Drinking)
=T
(Entertainment)

(0.25,0.29,0.33) (1.00,1.50,1.50) (0.25,0.29,0.33)(1.00,1.00,1.00)(0.25,0.29,0.33)(0.50,0.50,1.00)

(0.50,0.50,1.00) (1.00,2.00,2.00) (0.50,0.50,1.00)(3.00,3.50,4.00)(1.00,1.00,1.00)(3.00,3.50,4.00)

(0.25,0.29,0.33) (0.67,0.67,1.00) (0.25,0.29,0.33)(1.00,2.00,2.00)(0.25,0.29,0.33)(1.00,1.00,1.00)

ompatible),5 ;L. =0. =0.
(Compatible),is; CRY =0.047 CR™ =0.088
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Table 9- The partial weight of each alternative relative to the relevant sub-criterion

S CudS g2 g 2l @IS Camer el
Under the criteria  Area under cultivation Income Employment  Population Environmental
ik 0.275 0.412 0.4 0.138 0
(Agriculture)
i ! 0.162 0 0 0.406 0
(Groundwater)
o 0.127 0.356 0.31 0 0
(Industry)
ooyl 422 0.237 0 0 0.205 0.50
(Lake Urmia)
u’” 0.199 0.232 0.25 0.252 0.50
(Drinking)
e 0 0 0 0 0
(Entertainment)
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Figure 4- Final weight of options for all criteria, sub-criteria
S S & le e I )l JlE LY cudlel o (golail d)ﬁf‘”‘:‘b

L bye Bl 5 oolatdl gla )55 )5 ajlhas jogas )
c b 4 ke b slp (23059 W9y A (63L) Cuenl
ol Ciwd d dbgrpe ladl 35 (gl plaS i Cuenl o ui ST
e 3 sl 2 (S5 iy wpe b is a2l slagy
Loy Ghosy a5 oS ol lis (IS zols el Cund & dbgyye
SiasliS s s sacaglyl ) 5 Jgl caglsl )5 0 oyt
(Sl Ao Shas] GBlual ) (S A5 15 o)) axly 5
S oy i sl 039 (653508 5 o O (el 4 bgy e
e ol aSol Sy 4 g 0l oo dmels S iy sl Sl Jele
Crlls 03,5 (e (ol (sl hd Mo B2 Sl g (i 2

SIL 25S9) (e S enas Jho So p5l Allie

sl o A ol 51 oS oolatwl calisee (sladiy 5 (sduas, sl
Ly aolol )3 b (e (6l o o O s ) oo gl S
ool i lidee glad 35 (SOb glamwy Judoo 1 solatwl
a2y bS5 bl 090 yoSde Jelse g bojlina s dlajline
2 Oy orrt L @dlaill e c0id plosl Glilore ol 4
A Lol aSol o 4 ole Jlas 51.c8)3 )18 gl gl
)L_.:;w Dg 04 43])‘ u.:La)L_w pujji_um ‘_5|)|.) 9 pR—aSe .)l).‘!l



Yvo

31 g‘lﬁm&” 3! oo&&»‘k‘ﬁ.‘aﬂe)ﬁ.’;b u)bmw L) ‘obm"s[w)

5955 )8 VL g 039 Camio 4 S dngl dzl ) 5k Coenl
dog)l dzlyd A S2s ol 4 lld)S a5l L
SigliS o2l 5 algy b ) Yaems (a4 3l
o) & @ & s (£55US g b i 0,5 0 g0
P aaiie Ay o 5 & it 1308 5 ¢ 5YL Coglyl
Ay g 4539y ol (L s 4ol 5l Ml L ndolidin s
0 sl 5508 el 095 0 (05 o 4 el (g5l
5533 4 dagi bl S L5 )3 iy S b ) Cond A8
&l plsean lg e (518 (ool dlake s 4] 8 00
2lie Cupio ) (M o6y mouai (2,5 diopllas >l

235 5,8 o3kl 3,90

Obw 0,8 )8 st caglel 0 Wb Lisu ol Ol panass
lase w8 8 poes cadsl )3 a8 anl b i (555188
6 a5 5 (5jygliS i bl 4 s pobody i ol @
Cwal Sl a5 )by jlo sme (5,5 ddlaie dlasBl S & puiinns
4 ol panass g dibaie g bl g slaidl > (g3l ise
5 0392 ($3y9S cadlaie ;> Colleb s (Sl b oyl AS>
32 e Al s 4873l 518 650l Coglyl )3 Cio
N Sl b wlEdg) 4l s 4 Al oo g0 (eSOl
ol 4 O Janass 0l e deg)l dsl ) alis claosiS el ;|
~ oy bl 09 e o @i g 40l balpd 29 el i

&bo

1- Abbassinia M., Kalatpour O., Motamedzade M., Soltanian A., and Mohammadfam 1. 2020. A fuzzy analytic
hierarchy process-TOPSIS framework for prioritizing emergency in a petrochemical industry. Archives of Trauma
Research 9(1): 35-40.

2- Abdul Rahman N.S.F., Ismail A., Othman M.K., Mohd Roslin R.A., and Lun Y.H.V. 2018. Decision making
technique for analysing performance of Malaysian secondary ports. International Journal of Shipping and
Transport Logistics 10(4): 468-496.

3-  Amini Shadbad SA. The zoning of flood in the river using the hydraulic model. Master's thesis, University of
Urmia.2008. (In Persian with English abstract)

4-  Ayhan M.B. 2013. A fuzzy AHP Approach for supplier selection problem. International Journal of Managing
Value and Supply Chains 4(3): 11-23.

5- Azarnivand A., Hashemi-Madani FS., and Banihabib ME. 2015. Extended fuzzy analytic hierarchy process
approach in water and environmental management. Environment Earth Science 73: 13-26.

6- Bahmanpouri S., and Soltani GH. 2019. Application of fuzzy hierarchical analysis method in integrated water
resources management Neyriz city.Journal of Agricultural Economics Research 10(4): 105-124. (In Persian with
English abstract)

7- Chang D.Y. 1992. Extent Analysis and Synthetic Decision, Optimization Techniques and Applications, World
Scientific, Singapore, 1-352.

8- Chuntian C. 1999. Fuzzy optimal model for the flood control system of the upper and middle reaches of the
Yangtze River. Journal Hydrological Sciences 44(4): 573-582.

9- Fu G. 2006. A fuzzy optimization method for multicriteria decision making: an application to reservoir flood
control operation. Journal Expert Systems with Applications 34(1): 145-149.

10- Ertugrul 1., and Karakasoglu N. 2009. Performance evaluation of Turkish cement firms with fuzzy an alytic
hierarchy process and TOPSIS methods. Expert Systems with Applications 36: 702—715.

11- Ghasemi A., and Danesh Sh. 2012. Fuzzy hierarchical analysis method for determining the optimal choice
desalination of brackish water. Journal of Water and Soil 26(4): 999-1009. (In Persian with English abstract)

12- Gogus O., Boucher T. 1998. Strong transitivity, rationality and weak monotonicity in fuzzy pairwise comparisons.
Fuzzy Sets and Systems 94(1): 133-144.

13- Karamooz M. 2005. Planning and utilization and allocation of water quality and quantity management with an
emphasis on conflict resolution. Applied Research Projects, Water Resources Management, Technical Assistance
and Research, 210. (In Persian)

14- Khashei-siuki A., Ghahraman B., and Kouchakzadeh, M. 2011. Evaluation of potential water harvesting aquifer
using fuzzy AHP. J. of Water Research, 9 (5): 171-180.

15- Khashei-Siuki A., Keshavarz A., and Sharifan H. 2020. Comparison of AHP and FAHP methods in determining
suitable areas for drinking water harvesting in Birjand aquifer Iran. Groundwater for Sustainable Development, 10.

16- Husseini Farazmand M. 2000. Mathematical Modeling utilization of water resources in Karkheh. Master thesis,
School of Management, University of Tarbiat Modarres.

17-

Laarhoven P.J.M., and Pedrycz W. 1983. A fuzzy extension of Saaty’s priority theory. Fuzzy Sets and Systems 11:
229-241.



VEer il — (ot oF 0,lods YO ale (SB g ol 4,55 VY

18-

20-

21-

22-

23-

25-

26-

27-
28-
29-

30-
31-

Lopez-Moreno J.1., Begueria S., and Garcia-Ruiz J.M. 2002. Influence of the Yesa Reservoir on floods of the
Aragon River Central Spanish Pyrenees. Journal Hydrology and Earth System Sciences 6(4): 753-762.

Lu L., Zhi-Hua Shi., Wei Y., Dun Z., Sai Leung N., G., Chong-Fa, C., and A-Lin L. 2009. A fuzzy analytic
hierarchy process (FAHP) approach to eco-environmental vulnerability assessment for the danjiangkou reservoir
area. China, Ecological Odelling 220: 3439-3447.

Mei X., Rosso R., Huang GL., and Nie GS. 1989. Application of analytical hierarchy process to water resources
policy and management in Beijing. China. Proceedings of the Baltimore Symptoms 73-85.

Nader H., Sabouhi M., and Mohammad A. 2013. Optimal allocation of water from the incorporation of multi-
purpose dam of Mahabad using fuzzy hierarchical analysis and planning. Journal of Soil and Water 22(4): 1-3. (In
Persian with English abstract)

Omidil F., and Homaee M. 2016. Using different numerical schemes for assessing water productivity. 2ndWorld
Irrigation Forum (WIF2).

Othman M., Shaiful Fitri N., Rahman A., Ismail A., and Saharuddin A. 2019. Factors contributing to the
imbalances of cargo flows in Malaysia large-scale minor ports using a fuzzy analytical hierarchy process(FAHP)
approach. The Asian Journal of Shipping and Logistics 36(3): 113-126.

Rohollahi A.R. 2011. Estimate the unconfined aquifer hydrodynamic optimal detetion method using genetic
algorithm. M.Sc. hesis, Department of Water Engineering. Faculty of Agriculture, University of Birjand, 185. (In
Persian with English abstract)

Sasikumar K., and Mujumdar P.P. 1998. Fuzzy optimization model for water quality management of a river
system. Journal Water Resources Planning and Management 124(2): 79-80.

Sepand S., Chitsazan M., Ragzan K., and Mirzai Y. 2005. Use of remote sensing and GIS to determine potential
water Lale plain. Geomatics Conference in Tehran, Tehran University, Tehran. (In Persian) De Bruijn KM. 2005.
Resilience and flood risk management; A systems approach aplied to lowland rivers, 216 pp

Shaher H., and Daniela F. 2019. Comparison of several decision making techniques. International Journal of
Information Technology & Decision Making 18(05): 1551-1578.

Shahraki A., Shahraki J., and Hashemi Monfared A. 2016. Investigating the management approaches of water
resources exploitation in the region (FAHP) 9(21): 73-98. (In Persian with English abstract)

Talebi E. 2013. Prioritization of Gheshlagh Dam Water Allocation Using Analysis Fuzzy Hierarchy (FAHP).
Master Thesis in Civil Engineering majoring University, Maragheh Branch. (In Persian with English abstract)
Zadeh L.A. 1965. Fuzzy sets. Information and Control 8(3): 199-249.

Zebardast A.2001. Application of analytical hierarchy process (AHP) in urban and regional planning program.
Fine Arts Journal 10: 13-21.



Journal of Water and Soil _ (65798 @luo g pgle) S g T 4y i
Vol. 35, No. 6, Feb.-Mar. 2022, p. 763-778 i VEFVYA oo Ao il — ot o ol F0 Al

Optimal Allocation of Surface Storage Tanks Using Fuzzy Hierarchy Method
(Case Study: Shahrchay Storage Dam in Urmia)

E. Rezaei'- M. Montaseri’*- H. Rezaei’
Received: 23-02-2021
Accepted: 22-11-2021

Introduction: Prioritization of optimal water allocation of surface flow storage dams for different
applications (drinking, agriculture, industry, environment, etc.) in arid and semi-arid regions such as Iran due to
the range of changes, high flow uncertainty Reservoir inlets, and the occurrence of intermittent droughts are of
great importance. For this purpose, the Fuzzy Hierarchy Process (FAHP) is proposed and used as a suitable
formulation method in prioritizing water allocation in the water resources system. Therefore, in this study,
prioritization of water allocation for different purposes of Shahrchai reservoir dam located upstream of Urmia
metropolis has been done in a field study using fuzzy hierarchical method.

Materials and Methods: A fuzzy hierarchical process based on quantitative and qualitative effective factors
has been developed. In the first stage, the problem structure was designed by determining the priority of water
allocation of users, criteria, sub-criteria, and other factors. Then the decision-making hierarchy based on the
problem structure (purpose, criteria, sub-criteria, factors, and options in the first to fifth levels, respectively) was
defined. In the mentioned prioritization structure, the goal was determined at the first level, ie the optimal or
appropriate allocation of Shahrchay reservoir dam water for different operators, and at the second level, three
economic, social and environmental criteria were considered as the main criteria. At the third level, " cultivation
area and gross income™ and “"employment and population” were considered as sub-criteria of two economic and
social criteria, respectively. The main beneficiaries, namely agriculture, urban drinking, recreation and tourism,
industry, environmental needs of Lake Urmia and groundwater fourth level (options) have formed the problem
structure. At the next step, based on the field data or questionnaires, criteria, sub-criteria, and factors were
compared in pairs using the proposed linguistic and fuzzy comparisons, and the priority of water consumption
over each criterion or sub-criterion or factor were compared based on fuzzy triangular numbers. The weights
were determined and ranked each using the Chang development method. At the third stage of the final ranking,
the priority of water allocation was determined based on the final weight of criteria or priorities at the previous
stage and the superior option was determined. Finally, a sensitivity analysis of the weight change of the criteria
and the decision-making process of the problem has been performed.

Results and Discussion: A decision model based on a fuzzy approach is presented to rank the different
options using Shahrchay dam water. For this purpose, firstly, using the opinions of experts and researchers, the
results of a questionnaire, criteria and sub-criteria and important options in allocating water to Shahrchai Dam
were determined. Secondly, using Chang's development analysis, different options were evaluated based on the
mentioned criteria, sub-criteria, and factors. From a scientific point of view, because the questionnaires were
presented to experts, the economic criterion is a high priority, so it is possible to attach great importance to the
general conclusion about the criteria in economic attitudes and related issues. In addition, the allocation of water
to the urban drinking sector with a weight of 0.33 was as the top priority, agriculture, Lake Urmia, industry,
groundwater, and recreation were in the next priorities, respectively. Therefore, economic criteria and drinking
water supply were recognized as the main objectives of planning and managing water resources in the metropolis
of Urmia. The drinking sector is a vital factor for the survival of a community and because the drinking water of
Urmia city is supplied through Shahrchai dam, so the allocation of water to this sector should be considered as
the top priority. The agricultural sector was also given the second priority with less importance. The supply of
water to this sector has a significant direct effect on the economy of the agricultural sector and indirectly on the
entire economy of the region, which indicates the importance of the agricultural sector in the economy, living
conditions of the region and the allocation of water to this sector. Comparing agricultural and industrial activities
in Shahrchai catchment area, the most activity in the region is agriculture and industry is in a lower priority,
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which is also shown by the hierarchical results. Since Shahrchai River is one of the suppliers of water to Lake
Urmia, the allocation of water to this section improves the condition of the lake and, consequently, it improves
the environmental, economic, and social conditions of the region. The results also indicate the importance of

Lake Urmia in relation to industry and its higher status indicates the attention of officials to the drying crisis of
the Lake Urmia.
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