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Abstract of title

Safwan-Zubair area is regarded as one of the important agricultural areas in Basrah province, South of Irag. In this area, the demand of
ground water for irrigation and other purposes has been increased in the recent years. As a result of the increasing demand for groundwater,
particulary after the emergence of drought in Irag accompained by scarcity of water, there is a great need for assessing groundwater
availability in the study area. Groundwater level is an indicator of groundwater availability, groundwater flow, and the physical
characteristics of an aquifer or groundwater system. Monitoring of the groundwater level can be done by forecasting using a simulation
model. Researchers have developed basically two kinds of groundwater simulation models; physical and mathematical models. Mathematical
models can be subdivided into; numerical, analytical and statistical models. Artificial neural network (ANN) is one of statistical modeling
techniques. It is designed to identify the connection between input and output without going into analysis of the internal structure of the
physical process. i.e., it is a black-box model. Selecting input variables is the most important step in ANN modeling. The input data are
usually obtained from historical field records. However, if field data is limited, the input data can be generated using a calibrated
groundwater model, such as MODFLOW model. The aim of this study is to predict groundwater level in the study area using ANNs model.
The data required for building the ANNs model are generated using MODFLOW model (V.5.3). MODFLOW model was calibrated based on
field measurements of groundwater level. Thirteen monitoring wells distributed over the study area have been selected to measure monthly
groundwater levels over a period of one year started on November/2013 and finished on October/2014.The neural network toolbox available
in MATLAB version 7.1 (2010B) was used to develop eight ANN models. Three layers feed- forward network with Log-sigmoid transfer
function was used. The networks were trained using Levenberg-Marquradt (LM) back-propagation algorithm. The developed ANN modes
are divided into two groups. The input data of the first group (model Nos. 1, 2, 3, and 4) include hydraulic heads, while, the input data of the
second group (model Nos. 5, 6, 7, and 8) include hydraulic heads and recharge rates.Based on results of this study it was found that; the
calibrated values of hydraulic conductivity and specific yield vary over the ranges (55-190) m/day and (0.12-0.49), respectively, the
percentage of direct recharge from rainfall in the study area is equal to 20%, the best ANN model for predicting ground water levels in the
study area is obtained when the input data includes hydraulic heads and recharge rates of two successive months preceding the target month,
the best structure of ANN model for predicting groundwater flow in the study area is of three layers feed- forward network type composes of
two hidden layers, each of ten nodes, the including of recharge rates as input data, beside the hydraulic heads, to the ANN models has
improved slightly the results.




