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Abstract

Background and Objective: Groundwater quality index is an important tool for determination of
drinking water quality. The objective of this study was to assess and map groundwater quality index in
Lordegan aquifer.

Method: In this study, 32 agricultural wells were sampled for 4 times in 2010. pH, electrical
conductivity, turbidity, total suspended and dissolved solids, total hardness, nitrate, sulfate, chloride,
calcium, magnesium, sodium and potassium were measured in each sample. Using the measured
values, groundwater quality index was calculated for each sample.

Findings: Groundwater quality index varied between 44 and 74, indicating the suitable and moderate
quality of water for drinking purpose. Spatial pattern of groundwater quality index was best described
by the Gaussian variogram and ordinary kriging was used for mapping the groundwater quality index.
Based on the groundwater quality index map, the larger part of the aquifer located in the northern side
had a moderate quality and the smaller part located in the southern side had a suitable quality.
Turbidity and electrical conductivity had the greatest impact on groundwater quality index.
Groundwater quality index was also lightly sensitive to these two parameters.

Conclusion: Further studies are needed to determine the suitability of groundwater quality index in
Lordegan aquifer and to calibrate groundwater quality index classification in aquifers such as
Lordegan.

Keywords: Groundwater, WHO, GWQI, Gaussian, Variogram, Ordinary kriging, Sensitivity analysis.
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Table 1 - Geographical position of sampling wells in Lordean plain
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Table 2 - Classification of drinking water quality
based on GWQI) (3)
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Table 3- Statistical analysis of components measured in the Lordean Plain Aquifer and WHO standards
for drinking water with percentages of each component
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Table 4 - Weight, relative weight, average relative quality of each component in the Lordegan plain
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Table 5: Spearman GWQI correlation coefficients with qualitative components in Lordean plain aquifer
with one another and with GWQI
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Table 6- Statistical summary of the Vwi index for the elimination of each component in the GWQI
calculation of Lordegan groundwater

s Byl | il | dduciion | danoS | ool B> 5450
/.
/A FIA A Nt NO3
/Y oY Y YIY pH
\/§ y-/f VY. YIY EC
A /Y gIA \/Y TDS
Y/ YIv \Y/¥E f/f TSS
Y/ VY \#IY O/A Tu
NE Y/f \s \/Y TH
\IY N4 YIY \VAS Cl
"% ¥/ olF o SO#
“IAY YI¥ Y/ .10 Ca?*
SIYA Y/a /8 Yy Mg?*
A £10 FIA A1 Na*
.10 YA 3 YiY K*
L GWQD (mjs ol sieS a3 L pl,550)l5 ¥ USS CWQI 5o ol i Jlis b (g5lol oy Jdni
TR ul-**“
T (Ih))
E Y ——

AL e —

4| _—

frh e

Yol L

o —

i -
1w} o
¥i

1 L 1 L L L
+ Fas Aas 1Tes 1Fen Fouw TFes Thes Tes
Ihl

el o oz 3 [N] caliold (GWQD) (g5 O (haS (asls (ousS el 9059 —F JS
Figure 2 - Gusi Variogram Groundwater Quality Index (GWQI). Distance [h], in meters.
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Table 7. Specifications of the GWQI variable in the Lordean Plain Aquifer
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Table 8- Area (ha) for each GWQI zone in the Lordean Aquifer
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