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Markov chain-incorporated and synthetic data-supported conditional
artificial neural network models for forecasting monthly precipitation

in arid regions

Hafzullah Aksoy®, Ahmad Dahamsheh®

%Istanbul Technical University, Department of Civil Engineering 34469 Maslak, Istanbul,
Turkey

®Al-Hussein Bin Talal University, Department of Civil Engineering, Ma 'an, Jordan

Abstract: For forecasting monthly precipitation in an arid region, the feed forward
back-propagation, radial basis function. and generalized regression artificial neural
networks (ANNSs) are used in this study. The ANN models are improved after
incorporation of a Markov chain-based algorithm (MC-ANNS) with which the percentage
of dry months is forecasted perfectly, thus generation of any non-physical negative
precipitation is eliminated. Due to the fact that recorded precipitation time series are
usually shorter than the length needed for a proper calibration of ANN models, synthetic
monthly precipitation data are generated by Thomas-Fiering model to further improve the
performance of forecasting. For case studies from Jordan, it is seen that only a slightly
better performance is achieved with the use of MC and synthetic data. A conditional
statement is, therefore, established and imbedded into the ANN models after the
incorporation of MC and support of synthetic data, to substantially improve the ability of

the models for forecasting monthly precipitation in arid regions.
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