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5- Max Plank Institute for Meteorology
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4- General Circulation Models, GCM
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5-simulated data
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1- Artificial Neural Networks, ANNs

2- Time-lagged Feed-forward Neural Network, TLFN
3- Temporal Neutral Networks, TNNs

4- Quebec
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1- Principal Components Analysis, PCA
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Abstract

In this study, the artificial neural networks (ANNSs) and regression models were used to downscale the
simulated outputs of the general circulation models (GCMs). The simulated precipitation for 25.18 ° N to 34.51 °©
N and 45 ° E to 60 ° E, geopotential height at 850 mb and zonal wind at 200 mb for 12.56° N to 43.25° N and
19.68° E to 61.87° E data sets as the predictors were extracted from ECHAMS5 GCM for the period 1960-2005.
The observed monthly precipitation data of Abadan, Abadeh, Ahwaz, Bandar Abbas, Bushehr, Shiraz and Fasa
stations as the predictand were extracted for the period 1960-2005. The principal components (PCs) of the
simulated data sets were extracted and then six PCs were considered as the input file of the ANN and multiple
regression models. Also the combinations of the simulated data sets were used as the input file of these models.
The periods 1960-2000 and 2001-2005 were considered as the train and test data in the ANN, respectively. The
Pearson correlation coefficient and normalized root mean square error results indicated that ANN predicts
precipitation more accurate than multiple regression. For the monthly time scale, the geopotential height is the
best predictor and for the seasonal time scale (winter) the simulated precipitation is the best predictor in ANN
based standardized precipitation principal components.

Keywords: Precipitation, Across Southern Iran, Downscaling, Artificial Neural Networks, General
Circulation Model
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