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ABSTRACT

ABSTRACT

Combination of remote sensing (RS) data with the geographical
information system (GIS) for the investigation of groundwater (GW)
resources has become an advance approach in the field of GW researches,
which helps in evaluating, protecting and monitoring GW resources. The
aim of this thesis is to apply a bivariate statistical models such as frequency
ratio (FR) , evidential belief function (EBF), and multivariate statistical
model such as logistic regression (LR) for mapping of GW potential at the
region of interest as a part of Iraqi western desert (located at Al-Ramadi
and Shithatha). The exploration of GW in the study area is a very important
step to increase and develop the water resources because the absence of

surface water in that region.

The approaches of FR, EBF and LR have not been applied to
delineate GW potential in Iraq so far, and this contribution is uniqueness of
this research. Furthermore, this study contains the analysis of the spatial
associations between GW wells data and numerous GW conditioning
elements such as slope, altitude, stream density, aspect , fault, curvature,
lithology, stream power index, soil, topographic wetness index |,
Normalized Difference Vegetation Index and rain-fall for this region.
Those elements are affecting the occurrences of GW, and were derived
from satellite imagery, relevant government institutions and geological
data. The thematic map for each element was prepared using GIS software.
The GW wells (43 wells) used in this study were obtained from ministry of
water resources - General Commission for Groundwater in Iraq. All
observed GW wells were randomly separated into two groups: 30 wells as
a training data assigned to the analysis with models (70 % of the total GW
wells), and 13 wells as a testing data allocated for model’s results
validation (remaining 30 %). All element layers were combined and

modeled using the suggested approaches to generate various maps of GW
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ABSTRACT

potential areas. The final GW maps included five potential classes namely
“very high”, “high”, “moderate”, “low” and “very low” susceptible zones.
The model’s outcomes acquired in this research were validated with the
GW wells data using AUC method “area under the curve”. The validation
of the results showed that the values of AUC were 57%, 76.5% and 71.5%
of success rate for FR, EBF and LR respectively. The prediction rate for the
same methods was 53%, 73.7% and 70%, respectively.

Both benefits and shortcomings of application for the used
approaches were shown in the study. The outcomes attained from the
present study indicated the capability of EBF and LR method in GW
potential mapping. They can provide results in acceptable accuracy with
low time and cost. Accordingly, the results of these models will be useful
for the competent authorities in the field of groundwater in Iraq for

evaluation and management of GW exploration for future planning.
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