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Fig 1. The location of the research area in North Khorasan province and Iran
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Fig 2. Effective factors of groundwater potential in Esfarayen twonship, North Khorasan province
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Table 1. Influence of effective factors on groundwater potential using FR and WoE models in Esfarayen twonship
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Table 1. Cont. Influence of effective factors on groundwater potential using FR and WoE models in Esfarayen twonship
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Fig 3. Groundwater potential map using FR (b) and WoE (a) models
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Abstract

Optimum utilization of groundwater water resources, in a sustainable manner using Qanats, has always been of interest
in arid and semi-arid regions. On the other hand, the analysis of spatial information affecting the presence of groundwater
water needs powerful analytical methods which is able to interpret non-linear relationships, internal relationship and
hidden information between affecting layers. In this regard, the current research is planned with the aim of comparative
evaluation of the spatial changes of groundwater potential using Frequency Ratio (FR) and Weight of Evidence (WoE)
models in the Esfarayen county, North Khorasan province. The factors of elevation above sea level, slope aspect, slope
degree, land use, geology, topographic wetness index (TWI), plan curvature, profile curvature, distance from the river,
drainage density, stream power index (SPI), distance from faults and fault density were prepared as effective layers in
ArcGIS platform. Based on FR and WoE models, the relationship of spatial maps and groundwater potential was
determined. Evaluation of prepared maps was done using relative operating curve (ROC). Based on the results, the
Frequency Ratio model with Area Unver the Curve (AUC) value equal to 84.4 percent showed better performance than
WoE model in the study area. Also, geological factors, land use, elevation above sea level and distance from the river
were selected as the most important factors affecting the groundwater potential based on the results of the employed
models. In addition, 12.5%, 28.45%, 34.75%, 19.3%, and 5% of the study area are located in the classes with very low,
low, medium, high, and very high potential of groundwater based on the FR model, respectively. The results of the present
research can be used in decision-making related to water resources management and locating areas prone to groundwater
extraction or adopting optimal aquifer management strategies in Esfarayen county.

Keywords: Geographic Information System, Groundwater exploitation, Qanat, Spatial modeling, Weight of evidence
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2. "Ocuurence" should be "occurrence."

3. "Qanats" should be capitalized consistently throughout the
abstract.

4. "Geographic Information System" could be shortened to "GIS"
after first mention for brevity.

5. "Model verification and evaluation" could be rephrased for clarity,
such as "model verification and evaluation process."

6. "Factors including elevation above sea level, slope aspect, slope
degree, land use, geology, topographic wetness index (TWI), plan
curvature, profile curvature, distance from the river, drainage
density, stream power index (SPI), the distance from the fault and
the fault density" could be listed in a more organized manner,
perhaps as a bulleted list.

7. "Georeferenced" should be hyphenated as "geo-referenced."

8. "Land use" and "slope degree" should be hyphenated as "land-
use" and "slope-degree," respectively, for consistency.

9. "Plan curvature" and "profile curvature" should be hyphenated as
"plan-curvature" and "profile-curvature," respectively, for
consistency.

10. "Weight of Evidence" should be capitalized consistently
throughout the abstract.

11. "Lanjanat" should be "Lanjanat area."

12. "Dasht al-Shatar" should be "Dasht al-Shatar of Lorestan
province."

13. "Relative performance curve (ROC)" should be clarified as
"relative operating curve (ROC)" for consistency.

14. "Stream poewer index" should be "stream power index" for
accuracy.

15. "Moghan watershed" should be "Moghan watershed area" for
clarity.

16. "Relative operating curve (ROC)" is mentioned twice in the
conclusion and could be condensed for brevity.

17. "Very low, low, medium, high, and very high" should be
consistent with capitalization, such as "very low, low, medium, high,
and very high."

18. "Over-exploitation" could be hyphenated as "overexploitation"
for consistency.

19. "Stakeholders and managers" could be clarified with additional
context.

20. "Optimal aquifer management strategies" could be rephrased
for clarity, such as "optimal groundwater management strategies."







