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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.
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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

S jlre S ylre s Sjlbre 5 S lre 5 S bre 5
wlbailgd g O owlidsy yome calw S8 Silis Sl gLl
£

g by

n 9. R . . 4 -
\3" 209 '1 ¥ § I A 3 % 33 33

-~ 3 PN ay N 3 3 R "1: .; .:

Y) Yy o3 3, g \ \—,") 3‘ 1 8 Y 2 8 2
g R 7 \%% . ) ]:
2 3 3) ’B 2 _,2 \/i 3 2 3
B 2 2
o ™ o N N <t o (o] N~ [9V] [s2] N o] <t o™
N Ln o o™ [{e] < 0 ~ [T} n o < (o] [{e] [{e]
e 4 494 © 9 & © g9 g9 9 = S S 9 S
o o o o o o o o o o o o o o o

Foe Jolge s dmodls (glodlel 5 (5 pglaen plodl (o926 llllae (slooliiny] § )b o3gae Lyl g g 4y bgyye Sl
Loy ags izt 5 ool dudo o £y g s g )lme s daline 295 duaglio g Asbus y aald 5 izl wlisl o
SR > Fge Jelgs (23059 S @l Jad ol 3 ) gLl SleMbl el Jljdle 5 53 25k 0390500 4 bgyje (Sl
45 olajbeen g bjlne (35 (asuie jlan ) I8 (o) 390 (bl ClML] bl slaaY 36 L Sl ancagyl 5
5y sl utin xSile g 05 mjlital okt 1S Langs g ol Iadeli iy o5yl 536 ] lis] e lSe Caglyl o,
ol sy Bojlone 05 9 Wolime (2o gl 9 Pl (e Al €85 sy (sl (295 Slslie b gy Sy 3l

Oraganl o5 INFF 50 L (65,0l Jlono g Jole n pnge +ITVD (g b olidlgm 5 Ol ims dijlino (230159 gl 4 a2
3o L S0l slitln o O celoglinoys om0 Jpin) 508 sl ] ehis) 5l csatacaglsl sl Lolse 5 Lol
Ot J b Al (ol yopes slsline ) o (g cr VL +/VAY (g b adlaie cand g (oo Curotl o st S0l + /YA
o] cals auie ( clankoolaibl clajlxsy cp 3l g il 65w Caonl /FV e b as B plie w8 sl )hno s
ol )b 1) 0ig YL s L plalS (o 5L oo 55yl Jlme Jolss o 50 9 el (65t Coatl < /VFA 55 L
e s g a0 yg) Cewdan |y (V B 0) gyl (65y9liS ¢ awlids yipme; il 58 o elaink oolaidl ( wlidlgn g o olo )b
ol aeld jse e il colo ayje) slankooladl {38y s @lbhagy (3 (S (olidlyn § o lojliroys;
S55MS (S 3l (5099 «SB 8l ctilato ) olibi e o] (50 Bas (g tand o3l B lie) CE L B [l
Aldg) (3 o S0k (g2t 5ol 5 5 jline s oled gl )3 N SAbCaglgl (CulS o5 o (BLS (ol 3l 02
O350 Gt o o yiwd 03l cdlais o ¢ Mol Cilw dolyd (e por (loo] cale di i s B il (LS ol b poe
LY Gl Jgis) S8 saicaglyl g 03905 cusS |y 03)loer b o (sladsy 355 g poes ot o edans JuS 51 aliold (S 2l o]
OhlSan 9 (155 olgs 3 (WM) S 5 (30l ITAY) e 5 )L (258 Sliiod wilan 35 306 Cuond oyl s (VP
S S el (Sl jl odlail 45 (W) (lKen 5 o ITY) e 5 b oo (Sle, ITAY) (2l Sl (WWAY)
il oM i slaaibln culie Ko (lolid 5 lajlee gancagsl sl |y (2ldlie CleMbol bl g AHP o)laesy
ol Lisly S 33 W30 o 5 Gunlio (SB (Slods 5 (o)) glade ¢ s

V b g ple (o 09 VY Jgo
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)
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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)
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Figure 5- Distance from population Figure 4- The distance from the Figure 3- Distance from the road
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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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