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Abstracts of thesis:

The study area locates between (31°18'00" - 32°55'00"N) and (45°10'00" - 47°10’00”E) and it covers an area (13892 m?). Generally,
the study area is flat with a few features. The topographic elevation ranges 136 to 2 m, with an average of 45m above sea level. The
climate is generally hot and dry in Summer, cold and rainy in Winter. The exposed rocks in the study area belong to the Miocene,
Middle Miocene, and Pliocene. These rocks are buried by thick beds of Pleistocene and Holocene rocks. The formations exposed in
the study area are Mukdadiya, Bai Hassan, and Quaternary sediments. Although the study area experience frequently floods during
the last years, there are no plans to control and manage flooded water so far. The study area is a part of a large watershed that
extends outside of the Iraq boundary in the Iranian territory. Heavy rainfall in that watershed increases the probability of flood. Thus,
this study oriented to assess flood-prone area using two bivariate models specifically, frequency ratio and Information value and
compare the results with multivariate logistic regression, classification and regression tree, and boosted regression tree. To model
flood prone area, two things were prepared: flood inventory (The process of identifying floods in the form of polygons instead of
points is a more accurate and true way to represent floods in the form of points, considering that the floods are spread over large
areas so that they cannot be represented in the form of points), and flood causing factors. The inventory map was prepared by using
remotely senses data and divided into two sets: 70% for training and 30% for testing. On the other hand, 13 factors are believed to
cause flood in the study area were selected and prepared from different sources. These factors were: topographic related factors
(ground surface elevation, terrain slope, terrain curvature, terrain ruggedness index, topographic wetness index, stream power index,
and slope-length factor), lithological units, soil type, land use/ land cover, distance from river, distance from faults, and annual
rainfall. The importance of these factors in flood susceptibility was firstly investigated information gain ratio; this stage of analysis
proved that some factors have average merit greater than zero and thus all factors were included in the analysis. The flood
susceptibility maps were then produced via applying the bivariate, multivariate models, and validated using area under the Relative
Operating Characteristic Curve (AUC). Validation results (prediction rates) proves that classification and regression tree model has a
highest prediction rate (AUC =86%) followed by logistic regression (85%), the three models BRT, FR, and InVal have obtained the
same predictive value AUC= 82%. For the best model (CART) the flood susceptibility values were classified into five zones: very
low, low, moderate, high, very high. 20% very low class (2735 km?), 20% low class (280 km?), 20% moderate class (2816 km?),
20% high class (2732 km?), and 20% (2801 km?). The high-very high zones mainly concentrate around Tigris and the Al-Gharraf
rivers and represented 5532 km? of the total area, while low-very low and moderate zones are extend over the rest of the area. The
result of this study allows for effective planning and flood monitoring with the least efforts and time. It also predicts the risks of
floods in the future and allows to manage these risks. Control of floods through construction dams in the northeastern parts of the

Al-Amara and southeast Wasit Governorates facilitate manage access flood water in a more efficient way.




