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Abstract of the Thesis:

This study aims to identify the groundwater recharge potential zones in an arid region of southern Iraq using a hybridization model of two multi-
criteria decision making techniques termed as AHP-TOPSIS (the first refers to the analytical hierarchy process and the other is the technique for
order of preference by similarity to ideal solutions). Geochemical modeling scheme also applied for determining the effect of mixing of flash
flood water with groundwater to define the resulting hydrochemical facies. The study area locates in the northern part of Maysan Governorate
east of Tigris River and extends over an area of (1810 km2). The study area is almost covered by Quaternary sediments such as fluviatile,
lacustrine, and aeolian. The tertiary formations, more specifically, Mukdadiya and Bai Hassan exposed only on the Iraq — Iran border and placed
under the Quaternary rocks in the remaining parts of the study area. Eight factors are used to delineate groundwater recharge zones based on
the local conditions and data availability. The factors used are elevation, slope, lithology, soil, land cover, drainage density, aquifer saturated
thickness and groundwater depths. The used factors are prepared using different data sources such as remotely sensed imagery, field survey,
and borehole testing reports. The AHP is mainly used for deriving factor weights that reflect the contribution of each factor in the siting of
groundwater recharge project while TOPSIS is used to rank the alternatives. The ranked values of TOPSIS are used to map the artificial recharge
zone and classified into five classes: very low, low, moderate, high, and very high. The very low — low suitability classes extent over an area of
about 730 km2 (40% of the study area). In contrast, the high — very high classes cover an area of 700 km (39%). The remaining parts of the study
area (380 km2, 21%) are covered by moderate class. The result is validated using the relative operating characteristic curve. This validation test
revealed a prediction accuracy of 76% (good predictive model).

To study the hydrochemical characteristics of groundwater and flash flood water in the study area, fifteen groundwater and three surface water
samples were collected and analyzed. The analyzed groundwater samples were classified into three main groups according to geographical site
and two main type water based on a Piper’s classification Diagram. Two Geochemical models were used to simulate the quality of the infiltrated
flood water into the groundwater aquifer. The first one was carried out on the reaction of the flood water with calcite, and the second on a mixing
model between the groundwater of different groups and infiltrated water. The geochemical models show that the infiltrated water will improve
of the groundwater quality. In contract this infiltrated flood water will not negatively affect the groundwater in the study area.




