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Abstract

The main land use in Kordkandi-Duzduzan plain is agricultural
activities and therefore the possibility of aquifer contamination
by irrigation return flows contaminated by chemical fertilizers
is very high. Thus, vulnerability assessment of the aquifer
seems to be essential for the land use management and
preventing groundwater contaminations in the area. The main
aim of this study is mapping the region's vulnerability by
DRASTIC method and then calibration of DRASTIC model
with nitrate data to improve this method. Factors affecting the
groundwater vulnerability such as depth of groundwater, net
recharge, aquifer media, soil media, topography, impact of
vadose zone, and hydraulic conductivity were prepared as
raster format in GIS media. Two nitrate data sets were used for
validation and calibration of DRASTIC model. The results
showed that the determination coefficient between nitrate
concentration and the corresponding vulnerability increased
from 0.6783 to 0.7903 when modifying layer weights. Based
on calibrated DRASTIC vulnerability map, vulnerability index
for the study area was calculated between 66.56 and 148.89.
The determination coefficient between nitrate concentration
values and calibrated DRASTIC vulnerability map were
increased compared to the original DRASTIC map which
confirms the validity of the calibration process.
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First group (September 2015) 22 3.31 37.23 20.65
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Table 2- Ratings of DRASTIC index parameters (Aller et al., 1987)

(Aller et al., 1987) Siownlyd (ol (s yol )b Ol bl -F Jgan

Range Rate Range Rate Range Rate Range Rate Range Rate
Ground\zvrit)er depth Topography (%) Aquifer media Impact of vadose zone Soil media
0-1.5 10 0-2 10 Massive Shale 2 Confining Layer 1 Thin or Absent 10
1.5-4.6 9 2-6 9 Metamorphic 3 Silt/Clay 3 Gravel 10
4.6-9.1 7 6-12 5 Weathered Metamorphic 4 Shale 3 Sand 9
9.1-15.2 5 12-18 3 Alluvium 5 Limestone 6 Peat 8
152228 3 18< 1 Sa”dStO”s%;-lémEStO”e' 6 Sandstone 6 | ShrinkingClay 7
22.8-30.4 2 Hydraulic CS_T)dUCt'V'ty (m Massive Limestone 6 Sandstone, Shale 6 Sandy Loam 6
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Net recharge (mm) 4.1-12.3 2 Gravel, Sand 8 Metamorphic 4 Silty Loam 4
0-50.8 1 12.3-28.7 4 Basalt 9 Gravel, Sand 8 Clay Loam 3
50.8-101.6 3 28.7-41 6 Karsts Limestone 10 Basalt 9 Muck 2
101.6-177.8 6 41-82 8 Karsts Limestone 10 No shrinking 1
177.8-254 8 82< 10 Clay
254< 9
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Table 3- Recharge parameters ratings for rainfall (Piscopo, 2001)
(Piscopo, 2001) (S35,b (g1, ardas gl piol )b Ol 5liel =Y Jous

Soil infiltration Rainfall (mm) Slope (%)
Intensity Rate Range Rate Range Rate
High 5 850< 4 2> 4
Moderate to high 4 700-850 3 2-10 3
Moderate 3 500-700 2 10-33 2
Low 2 500> 1 33< 1
Very low 1
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Fig. 4- Zoning map of the parameters; a) depth of groundwater, b) net recharge, c) aquifer media, d) soil
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