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1. Introduction

Groundwater resources are considered as one of the most important sources of freshwater in the world,
which provides an important part of the needs of industry, agriculture, and drinking. Due to the location of
Iran in the semi-arid and arid climate of the world, studies on the conservation of water resources are
becoming increasingly clear. It is necessary to plan and manage the optimal water resources (surface and
subsurface) of their study and exploration, which is possible through academic research. The zoning of
underground water potential has become an important issue in the world today, with a lot of research being
done on this issue. This issue is now facilitated by the use of new technologies of geographic information
systems and remote sensing by combining decision-making models. The purpose of this research is to
integrate GIS and remote sensing with decision-making models in order to map the potential of
groundwater resources in one of the country's most important plains. Such research is necessary in view of
the farming industry, gardens, and industrial use of groundwater in the area.

2. Methodology

In order to provide the potential groundwater resources map, 13 factors influencing water
permeability in the soil and its storage were considered including geological layers, vegetation, slope,
slope direction, rainfall, temperature, elevation, distance from the fault, fault density, distance from the
waterways and the congestion, and the distance from the road. These layers were prepared in ArcGIS
and Envi software. Then, based on the ANP method, each of the factors was multiplied by its weight
vector, and finally, by combining the layers, a groundwater potential mapping map was obtained for
the area. In order to assess the accuracy and validation of the final map, the statistics of fountains,
ganats, and wells in the area, as well as the ROC curve method, were used.

3. Discussion

The groundwater potential mapping potential in the study area was obtained based on the
combination of GIS, remote sensing technology, and network analysis methodology, which indicates
that about 955.35 sq. Km of the potential area is 2549.76 square kilometers of potentials and very
small and 642.16 square kilometers have a moderate potential. High potential areas are more
consistent with low altitudes due to lower slopes, alluvial terraces, conifers, and plain areas, where
more surface water penetration is possible. Areas with low and very low potentials, which are very
steep. Also, according to the ROC curve, the 87 percent result of this curve also indicates the high
accuracy of the Antenna Process Analysis (ANP) method for the preparation of groundwater potential
maps in the study area.

4. Conclusion

Application of ANP model in water resources planning in catchment areas, considering flexibility,
taking into account feedback and relation between criteria, using quantitative and qualitative criteria
simultaneously and the ability to review compatibility in judgments in order to study the issues related
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