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The integration of a multi-criteria decision-making system and a geographic
information system was utilized to select appropriate locations for the construction of
ponds. These ponds were intended to facilitate the storage and supply of water for
agricultural purposes, the breeding of warm water fish, and the artificial feeding of
underground water. This initiative was implemented in the flatlands to the north of the
city of Gorgan. Thus, the Boolean model was used to locate the ponds, and the
Hierarchical and Copeland analysis process was used to prioritize them. Google Earth
was used to determine seven suitable axes for the construction of ponds in potential
areas. The Hierarchy and Copeland analysis process was used to prioritize these places
based on their main and sub-criteria. The results indicated that in the comparison of
criteria with a consistency coefficient (0.03), the hydrometeorological criterion with
weight (0.315) and the weighted rainfall sub-criterion (0.485) is the best criterion of
hydrometeorology with the consistency coefficient (0.03) and the weighted sub-
criterion of the slope of the area (0.394) is the highest criterion of geomorphology with
the consistency coefficient (0.03) and the loan resources sub-criterion with weight
(0.410) is the highest economic and social criterion with compatibility coefficient
(0.004) and the sub-criterion of plant water requirement volume with weight (0.710) is
the highest agricultural criterion with compatibility coefficient (0.004) and the sub-
criterion of the cost of making a water seal by weight (0.349) is the highest technical
criterion of construction with the compatibility factor (0.007) has been recognized as
the superior criterion. The result of this work is that by dividing the layers of
information with the composition, suitable places for the construction of dams have
been selected. The findings of this research showed that the use of geographic
information systems and decision support systems and the use of hierarchical analysis
method as a powerful and flexible tool to reduce the complexities in identifying
suitable places along with field visits in increasing accuracy, reducing costs and
Determination has a role Location They are the place of construction of dams.

Citation: Ahmadi, S. A., Heshmatpour, A., Seyedian, S. M., & Komaki, C. H. B. (2024). Locating and prioritizing
the suitable place to build a pond with analytic hierarchy process (Northern region of Gorgan). Iranian Journal of
Rainwater Catchment Systems, 12(1), 113-128.

DOR: 20.1001.1.24235970.1403.12.1.7.0

Publisher: Iranian Rainwater Catchment Systems Association

© Author(s)

*Corresponding author: Ali Heshmatpour
Address: Environmental Hydrology, Faculty of Agriculture and Natural Resources, Gonbad Kavous University,

Gonbad Kavous, Iran.
Tel: +989377556379

Email: Heshmatpoura@gmail.com



https://orcid.org/0000-0001-6740-8324
https://orcid.org/0000-0003-4503-1751
https://orcid.org/0000-0002-1687-4891
https://orcid.org/0000-0002-7778-817X
mailto:heshmatpoura@gmail.com
mailto:s.m.seyedian@gmail.com
mailto:komaki@gau.ac.ir
mailto:Heshmatpoura@gmail.com
https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.1.7.0
https://jircsa.ir/article-1-529-en.html

[ Downloaded from jircsa.ir on 2026-02-20 ]

[ DOR: 20.1001.1.24235970.1403.12.1.7.0 ]

'

“SlraniantJournal of Rainwater:

s - S

Locating and prioritizing the suitable place to build a pond with analytic hierarchy

process (Northern region of Gorgan)

Seyed Hasan Ahmadi *®, Ali Heshmatpour®"®, Seyed Morteza Seyedian®®, Chooghi Bairam Komaki*®

1. M.Sc. Student, Department of Range and Watershed Management, Faculty of Agriculture and Natural Resources,
Gonbad Kavous University, Gonbad Kavous, Iran. E-mail: josephmohammaden@gmail.com

2. Assistant Professor, Department of Range and Watershed Management, Faculty of Agriculture and Natural
Resources, Gonbad Kavous University, Gonbad Kavous, Iran. Email: heshmatpoura@gmail.com

3.  Assistant Professor, Department of Range and Watershed Management, Faculty of Agriculture and Natural
Resources, Gonbad Kavous University, Gonbad Kavous, Iran. Email: s.m.seyedian@gmail.com

4, Assistant Professor, Department of Arid Zone Management Department, Faculty of Rangeland and Watershed
Management, Gorgan University of Agricultural Sciences and Natural Resources, Gorgan, Iran. E-mail:
komaki@gau.ac.ir

EXTENDED ABSTRACT

Introduction: The world can experience both positive and negative changes due to dehydration, which is one of
the biggest challenges of the current century. In Golestan province, the irregular distribution of time and place
between agricultural product cultivation and plant growth results in the waste of available water. Farmers face a
shortage of water sources for irrigation due to droughts in certain months of the year. As a result, they are forced
to extract more than the capacity from the existing wells. There are several methods of harvesting rainwater, the
existence of water dams that feed the underground aquifers compensates for the lost water prevents the
salinization of fresh waters, and nourishes the vulnerable layers with low or no water, this issue is especially
visible during drought. The goal of this research is to identify and prioritize an ideal location for building a pond
that can be used to extract and collect surface water. The collected water will then be used to cater to the water
needs of the area under study (15 villages north of Gorgan city).

Methodology: The study area (12479.7 ha) is located in the northwest of Gorgan city. The area is part of the
Qarasu watershed, which is located in the northern part of the Mazandaran fault. In terms of geomorphology, it
includes the lowlands of the Gorgan plain. By comparing the annual mean of the statistical period, it has passed
the drought period (14 water years) and the drought period (16 water years). This research was conducted using
the Analytical Hierarchy Process (AHP) method. The points or winning options were calculated using the
Copeland method, which is based on the number of wins, draws, and losses. The Expert Choice (Expert Choice)
software was also used to design a hierarchical diagram of decision-making and questions, determine
preferences and priorities, calculate the final weight, and analyze the sensitivity of decision-making to changes
in the parameters of the problem.

Results and Discussion: Pairwise comparisons were conducted by experts after determining the criteria and
relationships between them. Considering that experts have different opinions, first, The average results are
obtained by counting the number of experts who chose one of the options 1 to 9 in the AHP model pairwise
comparison, each option receives a code to identify each value because the values are identical in
comparison.Then, the number of experts who chose a value through the completed questionnaires is counted and
entered in the matrix of all 17 values with the code name of each of them in the row and column. As with the
DEMATEL model, these values should be compared in pairs based on the number of experts who chose that
value, the result of this time is not based on the degree of relationship, nor based on the degree of importance,
but the scoring is based on the law of wins, draws and losses. One value competes with another. The criterion of
judgment, or, a control criterion, is the number of experts who chose it. A questionnaire was used by experts to
compare and weight different effective criteria and sub-criteria for the spatial prioritization of pond construction.
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Conclusion: The research findings indicate that employing a geographic information system and decision
support system simultaneously with the use of a hierarchical analysis method is a powerful and flexible tool for
reducing complexities in identifying suitable locations for the construction of a pond. The approach also helps
increase accuracy, reduce costs, and determine the most appropriate place for pond construction by combining
field visits with data analysis. To better manage surface water resources, it is recommended to collect and store
any excess water during non-agricultural seasons. This water can then be used during times of low rainfall and
reduced extraction of underground water sources, as well as decreased water consumption during the summer
season. By adjusting the cultivation pattern and avoiding high-water consumption crops like rice, we can make
better use of our water resources.
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Figure 1- Map of the study area
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Table 2- The final pairwise comparison of the main criteria by the Copeland method
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Table 3- The final pairwise comparison of hydrometeorological subcriteria using the Copeland method
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Table 4- Final pairwise comparison of geomorphological subcriteria using Copeland's method
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Table 5- The final pairwise comparison of the technical sub-criteria of construction by the Copeland method
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Table 6- The final pairwise comparison of agricultural sub-criteria using the Copeland method
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Table 7- Final pairwise comparison of economic and social sub-criteria using the Copeland method
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Table 8- Calculating pairwise comparisons and determining the best criteria and sub-criteria using Copeland's

method
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Table9- Calculating the weighting of pairwise comparison of criteria and sub-criteria by Expert Choice software
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Table 10- The degree of compatibility of sub-criteria
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Table 11- Relative weight of level 1 matrix
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Table 12- Level 2 matrix (sub-criteria of hydrometeorology)
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Table 13- Level 2 matrix (sub-criteria of geomorphology)

Cr=0.03 adlaie Cugwd S 51 5590 SBocdy o g

e s 1 1.70 0.94 0.394
35 3 e 0.59 1 0.34 0.276

SB cal 1.06 2.96 1 0.330

(Colo 38 gla)hray ;) ¥ daw (uyilo —V € Jogir
Table 14- Level 2 matrix (construction technical sub-criteria)
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Table 15- Level 2 matrix (agricultural sub-criteria)
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Table 16- Level 2 matrix (economic and social subcriteria)

Cr=0.004 a8 gl s 03l> Clope gos o iyl

a3 aibio 1 1.26 1.54 0.410
o s o3l 0.79 1 0.65 0.305
ol oo ot 0.65 154 1 0.285

ot slosoly 03 5 Jlo s Sl Sl ) 5 i 5 in slao g Jlais] (S5 5 (s s Sy nlS pltion

Gate 3l ool b Lol cpen )3 ol J38 156 laa o Lials g ol wlisl culie (Ko s )3 Juolod 5l pam coley o)
odls jl alold aoes )3 .005,8 cdbyd 1) 6 08 cuwlio 3blis g a0 1S cunliol bl oLl s SleMbl slobs bazs j5 (e
s il 4y 5lo pae g g g bl o iwd Jddds )15 g3 odls a5 s ya g ol &g a5 350 (golaiBl dlgio S laicay
sl dalgs ol elisl coggl bld (o5 i Cuenl Ml S alold (pl do a5 035 zylas pre Cudlel S lgieds bas
3 o Voo alold lolid)ls lai b o g5lwopdd pas g (63985 5l (605 iy yskaiedy OB I Cuwliol alold g o3l I Cunlio alold
Aol b, 5 (626 (sme $Tpm 1 Aol (5,5 5 (60 Slaaal 5 35Ty 51 ol izon 5 ¥ (sloJS3) 05 8,5 J
g 5 48 3kl oy dw &y dagi b B2y, Sl Al g il Jleis] Slhlad ol Jdda gyb 039450 )3 35290 JuS
Bas 485 1 )y Cowlial Bblio s jio Yoo (lime 4y ol o pMel 1o Ve g O+ ¥+ Juolgd 4 (cladlaio Ol jgal 8y
O Hlsd 51 g o Wnoylgsd 5yt plSowinl el il S 05 Hao 4 axyn o] whisl cas adhaie e (A B Y la JS5)
0j9> (& yoguansd a5 | 0dlitul b 3gud o panidl gdaws 13 (Solame o yguods Ol HLid g 03903 (6 pSsle Coows SO 4 30 J3I


https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.1.7.0
https://jircsa.ir/article-1-529-en.html

[ Downloaded from jircsa.ir on 2026-02-20 ]

[ DOR: 20.1001.1.24235970.1403.12.1.7.0 ]

\Yo v O] Slas] cunlio Joo (saisuglyl 9 Lilke

o ¥V YL lacad o Caol dopd + =Y o s (p Saolio (A JSKS) A ags gl 03900t s ddid (y5,S Lty
(Ve JS8) b asuie casliol 5 cawlio sblio ol adds oLdlss SleMbl dlbobo oo )3 .Cawl casliol

i h
| |
| |
I |
Laiad
| Elo !
[ U R TS S
s ¥or guror 35150 5l duold —0 JSUG o Voo Olugwli I dlold —£ WS o Yoo olajl dlold -y IS
Figure 5- Distance from population Figure 4- The distance from the Figure 3- Distance from the road
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Figure 8- Distance fromthe river is  Figure 7- The distance from the faultis  Figure 6- The distance from the aqueduct is

200 m 200m 100 m
i i
i i l i
' R 1
i i ' l
! ! ! - 1215 ewlial Liws . 2

B Qo e ihcrmatens D 127 Lol s —

I

Ao DY U cuwlio Cowd aidi -+ IS Tob 83505 Cund il - JSUS
Figure 10- Suitable slope map up to 7% Figure 9- Slope map of the design area
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Figure 12- prioritizing the location of the ponds Figure 11- The final output map
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