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Figure 1- The position of the aquifer in Iran and the position of piezometers in the aquifer and Dehgolan plain.
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Table 1- Ranking of parameters (Aller et al., 1987).
Hydraulic Net recharge
conductivity of the aquifer  geore anmiyean) Score Depth to(r\r/]v)ater Score
(m/sec)
>5x 1072 10 0-200 6 0-2 10
5% 1073-5 x 1072 9 200-300 9 2-3 9
5x107%-5x 1073 8 300-400 8 3-5 8
1x1075-5x107% 7 400-500 5 5-7 7
5x1075-1x107*% 6 500-700 4 7-10 6
1x1075-5x107°3 5 700> 3 10-13 5
4x1076-1x1075 4 Aquifer media Score 13-20 4
8x1077-4x10"° 3 Massive shale 2 20-30 3
1%x1077 -8 x 1077 2 Metamorphic 3 30-56 2
Soil media Score Weathered . 4 >56 1
metamorphic
send 10 alluvium 5 Topography- Score
slop (%)
Sandstone,
sand 9 limestone and shale, 6 0-2 10
massive limestone
Pit 8 Sand 8 2-6 9
cracked clay 7 basalt 9 6-12 5
Loam sand 6 Karst limestone 10 12-18 3
Loam 5 18< 1
Loam silt 4 Impact of the Score
vadose zone
Loam Clay 3 enclosing layer 1
Sandstone 6
Sandstone, Shale 6
Sand and Clay 6
Metamorphic 4
sand 8
basalt 9
Karst limestone 10
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Civita and Miao, ) SINTACS «(Civita and Miao, 2000) SINTACS .DRASTIC (sla sy yiolyl 5339 ey —¥ Jgozr
(USEPA, 1987) DAC 4 (2000

Table 2- The weighting coefficient of the parameter methods DRASTIC
(Civita and Miao, 2000) and DAC SINTACS (USEPA, 1987).

DAC SINTACS

DRASTIC

Parameter

2

NDWOOWkO
go1oltwEk O

5 Depth to water
Net recharge
Aquifer media
soil media
Topography
Impact of the vadose zone
Hydraulic conductivity
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Table 3- Score Index Parameters COP (Cusano et al., 2023).

Factor Index Subfactor Range Score
Between<500 and
2000m 0-03
c Distance to swallow hole (m) <10m 0
10-100m 0.5
100m 1
Slope and vegetation <8% 1
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8-31% with vegetation

0.95
cover
31-76%_Wlth 0.85
vegetation cover

>76% 0.75

Sandy loam and<0.5m 0

Texture and Thickness Sandy Ioanlﬁ:d 0.5- 1

Sandy loam and>1m 2

(0] 0-250 1

Layer Index (resulted from the 250-1000 2

multiplication of thickness and 1000-2500 3

lithology of each layer) 2500-10000 4

>10000 5
>1600 0.4
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Figure 7- Drilling log of two observation wells in Dehgolan plain.
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Figure 9- Comparison between classified areas of groundwater vulnerability with four methods (areas are as a
percentage of the entire study area, 100% means 779.82 square kilometers).
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Table 4- Statistical parameters of normalized vulnerable indicators.

Standard

- Maximum Average Minimum Index

deviation
9.7 171 141 118 DRASTIC
10.9 234 199 158 SINTACS Before
10.2 189 159 126 DAC normalized
0.1 25 1.52 0.6 COP
184 100 44 0 DRASTIC
14.4 100 54.8 0 SINTACS normalized
16.4 100 52.7 0 DAC NGVI
11.5 100 38 10 COP

SINTACS
DRASTIC
DAC 0.93
COP 0.01 0.6
SINTACS DRASTIC DAC COP
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Figure 11- Correlation matrix between the four implemented methods of vulnerability.
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