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Abstract

In recent decades, drought and weak management of water
resources has caused many lakes and wetlands to enter critical
conditions. Surface water level prediction, although an
important and complex hydrological process, is vitally
required for better management and improvement of such
ecosystems. In this research, four soft-computing techniques
including Wavelet Artificial Neural Network (WANN),
Artificial Neural Network (ANN), Adaptive-Neuro-Fuzzy
Inference  System (ANFIS) and Gene Expression
Programming (GEP) were used to predict 2-month water level
fluctuations of Zarebar Lake. The predicted water levels in
each technique were compared with observed data and
statistical indicators; RMSE, MAE, and R?2, were used to
evaluate the performance of each method. The results proved
that WANN performed considerably better and its prediction
was more accurate followed by ANFIS, GEO and ANN, in
regards of accuracy corresponded to observed data. The
selected technique in this research can be recommended for
prediction of the water levels in lakes and wetlands with
significant accuracy.
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Fig. 1- Location of Marivan County and the study
area
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Fig. 2- General structure of the artificial neural network to predict one-month ahead with the optimal
number of neurons
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Fig. 4- Sub-branches in one-month ahead expression
tree in GEP model
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Table 1- Values of error indexes in test level of WANN model with two-month lag (in meters)
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RMSE MAE R?
Without precipitation 0.1075 0.0793 0.9038
Without groundwater 0.1113 0.0858 0.9025
Without lake water level 0.5535 0.4984 0.6146
Using all variables 0.0960 0.0708 0.9199
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