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Abstract:

Beyond the shadow of a doubt, groundwater is the most important component of the hydrologic cycle and also an important source of water especially in the arid and semi-aired regions. Therefore, modeling and simulation of the accessible resources of groundwater in terms of both quality and quantity is a challenge for the hydrologists and multifarious models have been presented in the technical literature.

In this paper, a two-stage hybrid model is presented for time-space modeling of groundwater level and salinity concentration of a groundwater system based on Artificial Neural Network (ANN) and Geostatistics concepts. At the first stage,an integrated ANN is trained for all piezometers of the study area for time series modeling of the water level considering the spatial relationship among the piezometers. At the second stage, the predicted values of water levels at different piezometers are imposed to a calibrated Geostatistics model in order to estimate groundwater level and salinity at any desired point within the plain. In the second stage in addition to the Kriging scheme, multivariate Co-Kriging approach is also employed to find an appropriate spatial relation between the groundwater level as the primary variable and the salinity concentration of the groundwater as the secondary variable.

The proposed methodology is applied to the cost of the Urmieh Lake which is the largest lake in the middle-east and the second most hyper saline lake in the world. Due to the current drought and also mismanagement of surface water sources, the lake is drying up and creates several hydro-environmental, agricultural and economic problems for the northwest of Iran. Since the lake is the most important source of water discharge to the region’saquifers, this problem has also a direct impact on the groundwater level and salinity.
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