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Population growth, industrialization process and the limited water resources

Accepted: in semi-arid to arid region have led the necessity of maintaining
13 January 2024 underground water in terms of quantity and quality. Aquifers, as one of the

) most vulnerable water resources, are exposed to various contaminants in
Published: different forms, are detecting and controlling pollution in these resources is
20 January 2024

more difficult and costly than surface water. The best way to prevent their
contamination is to identify polluting sources and vulnerable areas, prepare
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vulnerable zoning maps and adopt appropriate management policies.

Khezri aquifer,

Khezri plain, Material and Method

Vulnerability, In this study, the DRASTIC and GODS methods are used to assess the

sensitivity analysis, Khezri area. Khezri area is one of the sub-basins of Khaf-Petergan Playa

Iran, based on the political divisions of the country, and located in the
southern Khorasan province near Qayen city, between the longitudes of 35
58 to 17 59 east and latitudes 41 33 to 6 34. Khezri plain is one of the most
important plains of South Khorasan province. The most important
determining factors for controlling groundwater pollution in the DRASTIC
method are: groundwater depth, net recharge, aquifer media, soil media,
topography, Impact of the vadose zone media and hydraulic conductivity.
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GODS method is determined based on three parameters of aquifer type, the layer
on the saturated zone of the aquifer and the depth to the groundwater level.
Moreover, two types of sensitivity analysis are evaluated in DRASTIC model
namely 1) sensitivity analysis of parameter removal, 2) single parameter sensitivity
analysis. Sensitivity analysis of parameter removal shows the sensitivity of the
vulnerability map to the removal of one or more parameters. Single-parameter
sensitivity analysis evaluates the effect of each DRASTIC parameter on the
vulnerability index.

Results

In recent years, the increase in water consumption and the lack of surface water in
many parts of Iran have caused double pressure on the country's groundwater
resources quantity and quality, Therefore, one of the best ways to protect
underground water is to prevent it from being polluted. One of the appropriate
ways to prevent pollution is to identify vulnerable areas of underground water
systems and land use management; Therefore, the importance of preparing a
vulnerability zoning map is necessary to prevent contamination of the aquifer. The
results of the DRASTIC for the study area showed that a small part of the area has
very low vulnerability, a very wide area of the plain has low vulnerability
(69.68%), and the northwest and west of this plain have medium, high and very
high vulnerability. Sensitivity analysis is also done in this area with two methods
of eliminating the parameter and a single parameter. In the single parameter
sensitivity analysis, the aquifer environment parameter has the most effective
weight and the parameter of the topographic slope percentage has the least
effective weight in calculating the vulnerability index.

The GODS method divided the plain into three areas where the vulnerability
potential of low 42%, medium 37% and high 21% of the area was obtained.

Conclusion

In the map zoned by both methods, the points with high vulnerability are in the
area of Khezri city and the steel factory. Based on the obtained results for both
methods, the area with high vulnerability are determined. The drinking water
supply of the villages, surrounding cities (Khezri-Dasht Bayad-Dahshak),
agricultural lands and industrial town is provided from this area. Therefore, for
future projects in this area should be carried out with high precision and the release
of urban sewage in the plain or the digging of absorption wells should be avoided.
In future studies, it is suggested to verify the accuracy of the models using the
concentration of water quality parameters such as nitrate.
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Fig 1. The Location of the Watershed and Aquifer of the Khezri Plain
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Table 1. Ranges and Ratings of The DRASTIC Method (Aller et al., 1987)
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Table 2. Vulnerability Index Values (Foster et al., 2002)
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Figure 2. GODS Model for Evaluating Aquifer Vulnerability to Pollution (Foster et al., 2002)
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