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Introduction
The over-drilling of deep wells and the excessive exploitation of groundwater sources cause the
groundwater level to decrease daily, resulting in more energy to power pumps. Artificial recharging is
the injection of water into a permeable formation to recharge the groundwater aquifer and reuse it with
a different regime and quality and by creating additional facilities or changes in the region's natural
conditions (Fazl Avali, 1998). Placing artificial recharge systems are one of the basic principles of
creating these systems. The selection of sites based on scientific and natural points plays a critical role
in the success and efficiency of the development of these systems to achieve the relevant goals. This
process must be undertaken with considerable care. ldentifying artificial recharge areas and substrates
can be accomplished using various methods and parameters. No matter the method used, the results
from different studies must be analyzed jointly, and then the most appropriate area for the study must
be determined. Due to the presence of various characteristics in location, continuous changes of
influential factors, and the need to examine the evaluated criteria, the use of GIS due to special features
and capabilities, can be beneficial to this endeavor. The multi-criteria analysis method has been
mentioned as a valuable model for integrating information layers in artificial recharge. Numerous
studies have been conducted to locate recharging sites for artificial recharge.

Ramalingam and Santhakumar (2002), using GIS and remote sensing techniques, investigated
suitable artificial feeding areas in a state in India which considered geomorphological, geological, soil,
slope, land use, runoff intensity, and groundwater depth. As part of the research conducted by
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Hekmatpour et al. (2007), areas of the VVaramin plain that can be artificial recharge were identified
through classification and layer combining in a GIS environment and using a decision support system
to make decisions.

Procedure

The Dezful-Andimeshk plain is a vast, flat area downstream of the Dez reservoir dam,
approximately 150 kilometers north of Ahvaz. The plain occupies an area of approximately 2487
square kilometers. In order of age, the outcrop units in this area are The Bangestan Group, The Gurpi
Formation, The Pabdeh Formation, The Amiran Formation, The Tele Zang Formation, The Kashkan
Formation, The Asmari Formation, The Asmari-Shahbazan Formation, The Gachsaran Formation, The
Mishan Formation, The Aghajari Formation, The Lahbari section, The Bakhtiari Formation, and
sediments of the recent era. Alluvial sediment is present in the region and throughout the Dezful-
Andimeshk plain, and its thickness and extent vary in different places based on the river and erodible
altitude.

Influential factors may be considered the most critical factors in achieving the final goal depending
on the research type. Thus, considering their importance in the location, various components should
be given the highest preference and weighting. The weighting of other factors proportional to reducing
its effects on location becomes less (Table 1). Thus, the most influential factor in location will have
the most weight.

Table 1- Weighting factors as a pairwise comparison based on preference (Ghodsipour, 2008)

Preferences (oral judgment) Numerical value
Extremely preferred 9
Very strongly preferred 7
Strongly preferred 5
Moderately preferred 3
Equally preferred 1
Preferences between strong distances 8,6,4,2

Discussion

Six parameters were selected and studied among the different factors that influence the location of
areas prone to groundwater recharge in this study, including transferability, alluvial thickness, distance
from the river, land use, and road, and lithology. The focus of the research is to provide information
layers based on location. The layers' weights were determined based on a hierarchical analysis process
and a unique vector technique. Weighting was performed based on the relative importance of each
parameter in locating an appropriate location for artificial recharge. Pairwise scaling was performed
using the 1-9 hour scale. Table 2 presents the final weights calculated by the software. Afterward, AHP
layers were determined according to the weight of each criterion. Following the initial map, the AHP
map of each criterion was obtained by multiplying each of the maps by the Raster Calculator tool in
ARC GIS 10.5 software. Following the determination of the final weights and the preparation of map
representations of each criterion and sub-criteria, integrating these maps with the Raster Calculator
tool in ARC GIS 10.5 software resulted in the final AHP map, as illustrated in Figure 1. In this study,
the TOPSIS method was used to achieve goal to compare and achieve better results. Weights were
determined using the AHP method, and layers were weighed. Then the positive and negative layers
were drawn in GIS. Finally, the final 10.5 layers of the best artificial feeding place based on the
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TOPSIS method were obtained by subtracting these two layers by the Raster Calculator tool in ARC
GIS software. In this method, all criteria except complex formation and distance from the river were
considered negative ideals.

Table 2- Final weights of criteria

Factor Final weight
Transferability 0.375
Alluvial thickness 0.282
alluvium 0.81
Hard Formation 0.009
Distance from the river 0.145
Land use 0.101
Distance from the road 0.024

Conclusion

According to technical criteria, the final maps of AHP and TOPSIS demonstrate the north and center
of the area around Andishmak and Dokuheh, especially alluvial thickness and alluvial material, which
have the highest score among other factors, was the best place to achieve the desired goal. Furthermore,
with every approaching to the south-west, i.e., Shush, and to the south and southeast, i.e., around the
Karun and Shahid Beheshti agro-industrial companies, the distance from the place where to attain the
goal is reduced. Among the findings, the distance from the river and the alluvial nature of the area have
the most significant impact on the location of suitable artificial recharge areas.
Based on the criteria considered for the purpose, TOPSIS provided a more appropriate answer than
AHP with a slight difference. This can be attributed to considering both the best and worst outcomes
or the distance from the ideal.
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Fig. 2- Hierarchical diagram of recognizing the effective factors in locating suitable places for
artificial feeding
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Table 2- Final weights of criteria

Factor Final weight
Transferability 0.375
Alluvial thickness 0.282
alluvium 0.81
Hard Formation 0.009
Distance from the river 0.145
Land use 0.101
Distance from the road 0.024
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Table 3- Weight matrix
Distance Landuse Distance Hard alluvium  alluvial  Abilityto  Weight
from fromthe Formation thickness  transfer matrix
road river
0.0194 0.0184 0.0117 0.0016 0.5693 0.1982 0.2509 Excellent
0.0111 0.0369 0.0067 0.0033 0.4428 0.1541 0.1951 Good
0.0038 0.0553 0.005 0.0049 0.3163 0.1101 0.1394 medium
0.0028 0.0738 0.0017 0.2299 0.1898 0.0661 0.0836 Weak
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Table 4- Distance from postive and negative ideals
distance size Positive negative
Excellent 0 0.4392
Good 0.1466 0.2927
medium 0.2928 0.1466
Weak 0.4392 0
JTows! Jooly 4 0P el -0 Jyu
Table 5 - Index of proximity to the ideal solution
Name Weak medium Good Excellent
Result 0 0.3333 0.6663 1
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Table 6- Comparison of two methods
AHP method TOPSIS method
Criterion  Area (KM2) Percentage of Criterion Area (KM2) Percentage
area of area
Excellent 227.78 9.83 Excellent 470.67 20.31
Good 707.84 30.53 Good 459.63 28.47
medium 698.89 30.15 medium 639.90 27.48
Weak 683.71 29.49 Weak 550.26 23.74
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