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Extended Abstract

Introduction

Groundwater vulnerability is a relative, non-measurable, dimensionless property, that
expresses the possibility of penetration and spread of pollutants from the ground surface
to the groundwater system, and it depends on the characteristics of the aquifer, geologi-
cal environment, and hydrogeology. This method has a low cost and can be used to de-
termine vulnerability levels for large areas using a combination of layers with very little
information. This study investigates the vulnerability of the Qazvin plain, considering
its appropriate permeability, and the high probability of absorbing various pollutants.
In order to find the most suitable model for zoning the vulnerability of Qazvin plain,
different methods such as DRASTIC, modified DRASTIC, and fuzzy DRASTIC have
been used.

Materials and Methods

DRASTIC is based on the seven hydrogeological data layers that provide input to the
modeling. It corresponds to the initials of seven layers i.e., depth of water, net recharge,
aquifer media, soil media, topography, impact of the vadose zone, and hydraulic con-
ductivity. Combining the above parameters and creating a network layer, could create
the standard DRASTIC vulnerability index. softwares such as ILWIS, ArcView, and
ArcGIS software were used to find out the water-vulnerable zones in the aquifer. For

this purpose, a database was created from the available statistics and information in the
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GIS environment. The final map was prepared by combining layers and their weights. The final in-
dex is the result of multiplying the ranked numerical value of each parameter by the weight of that
parameter. The sum of all the parameters for each part will indicate the degree of vulnerability, and
the higher the number, the higher the risk. In the modified DRASTIC model, nitrate was used as
a main parameter of groundwater pollutants to modify the model. In the third work method (fuzzy
DRASTIC), first, the membership functions of the maps that can be fuzzified (for example, the
hydraulic conductivity, the slope, and the depth of the groundwater) were produced and shown in
the GIS software environment. Then, the standard deviation of the linear functions was calculated
and applied based on the DRASTIC ratings of the desired parameters. Finally, a single-parameter
sensitivity analysis was performed to evaluate the effect of each DRASTIC parameters on the vul-
nerability index.

Results and Discussion

According to the normal DRASTIC map, most of the Qazvin plain is in the range of moderate vul-
nerability. However, small areas of the plain are in the range of high vulnerability. In the modified
DRASTIC method, the contradictions of the DRASTIC vulnerability category and the point con-
centration of nitrate have been resolved and corrected. The results of the single-parameter sensitivity
analysis showed that there was not much change in the map resulting from the modified weights by
the sensitivity analysis compared to the modified DRASTIC map. But, in the fuzzified method, the
percentage of the area of the highly vulnerable area is much lower, which from the point of view
of these researchers and considering the nitrate concentration in the plain, can be far from reality.
Conclusion

According to the results of this research, it can be concluded that in the studied area of Qazvin Plain,
DRASTIC modified by nitrate data compared with DRASTIC and fuzzy DRASTIC has the best

performance.
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Table 3. Statistical results of single-parameter sensitivity analysis of DRASTIC index
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Table 4. Modified weights after single-parameter sensitivity analysis of DRASTIC index
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