oyl ol aalie libss
Iran-Water Resources
Research

Vulnerability Assessment of Kordkandi-
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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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Table 1- Statistical properties.of nitrate concentration in groundwater
w0 i ] DOl il bl Oluogad —Y Jous

Nitrate dataset Count Minimum (mg/L) Maximum (mg/L) Mean (mg/L)
First group (September 2015) 22 3.31 37.23 20.65
Second group (September 2015) 18 10.12 33.41 21/51
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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
30.4< 1 0.04-4.1 1 Massive sandstone 6 Gravglléiand, 6 Loam 5
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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(PS5 (6 (S Lo (A ¢ lgdul s (C cpalld 4335 (D ¢ oy ; T 3o (A 5o il yly gy anis —F IS

S99 Calad (G gl ailio 3 (F

IFAE liamno; F 0 5lowd o jaw Jlw ¢l ! o aalio Cliines
Volume 13, No. 4, Winter 2018 (IR-WRR)
a5

WWW.SID.ir


www.SID.ir

» 120 . 675000 680000 685000 690000 695000 .
é § N NO3 concentration DRASTIC E'
£ ) g w< L) . - g
z 110 W‘%E o 10131624 I Withoutrisk
2 100 | 8 8 O 1624-21.12 [ Verylow S
S g O 2112-2631 [ Low g
E 90 A v o 26.31 - 33.41 - Low to moderate v
2 80 1 § 5
&=
@ 709 g g
§ R?=0.6783 E g
2 60 . . g §
5 15 25 35 - -
Nitrate concentration (mg/L) = g
- 4 8 i
. - . . . — — K m
Fig. 6- Coefficient of q§te|:m|natlon bgtween prnoes prove i P o
DRASTIC vulnerability index and nitrate Fig. 5- DRASTIC vulnerability index map with
concentration of the second group ‘ nitrate concentration of the second group
9 Siwlp3 § pdscam] (At LS G et o b 7 UK ol yoi &y w3 (6 prdycapns] b Ld A 0 JSWS
295 89,5 Ol i il 098 09,5 il clale
Table 4- Original and modified weighting coefficients and correlations of vulnerability parameters with
nitrate data (* correlation is significant at p > 0.05; ** correlation is significant at p < 0.01)
o[+ 0 g 43 (Sinwsod ) O i 0313 U (6 s comw] (5 yiol )by Siunnod 9 0w gW0l g ol (F39 e b —F Jo>
Vulnerability parameter Original \_N_eighting Spearman’s_ c_orrelation Modified _W_eig hting
coefficient coefficient coefficient
Groundwater depth 5 0.042 1
Net recharge 4 0.147 1572
Aquifer media 3 0.128 1.464
Soil media 2 0.553** 3.780
Topography 1 0.477* 3.366
Impact of vadose zone 5 0.777** 5
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