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In recent years, the extraction of groundwater, especially in arid and semi-arid
areas, has increased significantly due to the increase in population, the growing
need for agricultural products, and the demand of industry. The increase in
extraction from aquifers has been paralleled by the pollution and decrease in their
quality. One of the effective ways to protect these resources is to identify areas
with high vulnerability potential. Researchers have provided many methods to
evaluate the pollution and vulnerability potential of groundwater sources, most of
them are based on DRASTIC index. Also, in recent years, many researchers have
modified it to improve the index. Therefore, in this research, the weight of
DRASTIC index parameters has been improved using two statistical methods,
logistic regression, and Discriminant Analysis. To validate DRASTIC-DA and
DRASTIC-Log models, the correlation between these two indicators and nitrate
concentration in Qazvin plain was used. The research results showed that the
correlation coefficient between nitrate concentration and vulnerability index in the
DRASTIC, DRASTIC-Log, DRASTIC-DA1 and DRASTIC-DA2 models are 40,
48.4, 51.8 and 55.5 percent, respectively. This is shows that the DRASTIC-Log
method is more accurate than the DRASTIC method in determining the weight of
the coefficients of the DRASTIC index, and the use of the Discriminant Analysis
method will have a more appropriate approach than the Logistic Regression
method.
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Table 1. Data sources used for constructing the vulnerability maps

Data Type Source iderations
Groundwater table Qazvin Regional Water Auhority A total of 49 Piezometers Wells
Soil Map Soil and Water Research Institute of Qazvin
DEM National Cartographic Center
Hydrogeological data Qazvin Regional Water Auhority
Quality sample wells Qazvin Regional Water Auhority
Geology map Qazvin Regional Water Auhority
Water Balance Qazvin Regional Water Auhority
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Figure 5. Groundwater vulnerability map of Qazvin plain using DRASTIC-DA1 model
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Figure 6. Groundwater vulnerability map of Qazvin plain using DRASTIC-DA2 model
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Figure 7. Groundwater vulnerability map of Qazvin plain using LOG-DRASTIC model
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Table 2. Correlation of each independent variable with discriminant function

Function 1 Function 2
D 0.711 -0.2
R 0.04 0.391
S 0.146 0.310
T 0.503 0.189
I 0.169 0.11
C 0.04 0.391
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Figure 8. Accuracy of the model in nitrate classification in two functions
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Table 3. Correlation coefficient of nitrate with the models

DRASTIC DRASTIC-LOG DRASTICQ-DA1 DRASTICQ-DA2

Correlation Cofficient (%) 40 48.4 51.8 55.5
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Figure 9. Correlation between linear combinations and nitrate parameter
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