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Modeling of Groundwater Vulnerabilities
Uncertainty Using GIS & Rough Set
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M.M. Keirkhah Zarkesh*

Abstract

Groundwater is an important source of fresh water supply in
Iran. In the event of contamination, the restoration process for
these resources is not always possible. One proper way to
prevent contamination of aquifers is identifying vulnerable
areas. The uncertain boundaries is affecting factor in aquifer
modeling as a spatial phenomenon. Many theories have been
proposed for uncertainty. In this study, Rough Set Theory and
Geographic Information System (GIS) have been used in
modeling of groundwater vulnerabilities uncertainty in
DRASTIC model. Urmia plain which is the central plain near
the Urmia Lake has been selected as the study area. Modeling
with the use of Rough Set is performing in two high and low
approximations. Accordingly the upper percent in the
DRASTIC indicator for the high approximation was
associated to the low to medium contamination potential and
for the low approximation was associated to the very low
contamination potential.

Keywords: DRASTIC model, Groundwater, Geospatial
information system, Urmia.
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11-R (Rate)

12-W (Weight)

13-Upper approximation

14-Lower approximation

15-1Iso pach

16-1IDW (Invers Distance Wighted)
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1-US EPA: US Environmental Protection Agency
2-SINTACS:
S=Depth to groundwater
I=Effective infiltration
N=Unsaturated zone attenuation capacity
T=Soil/overburden attenuation capacity
A=Hydrogeologic characteristics of the aquifer
C=Hydraulic conductivity range of the aquifer
S=Hydrological role of the topographic slop
3- EPIK
E=Epikarst
P= Protective Zone
C= Condition of Infiltration
Development of the Karst Network
4-D (Depth to water table)
5-R (Net Recharge)
6-A (Aquifer media)
7-S (Soil Texture)
8-T (Topography)
9-1 (Impact of vadose zone)
10-C (Hydraulic conductivity)
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