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O ABSTRACT 0O

Accurate and reliable modeling of precipitation data is an important step in managing
water and rivers, especially under the influence global climate change. This requires long
time series of hydrological data, but these sequences often contain missing values.This
research includes the using of artificial neural networks (ANNSs) models with feed forward
and back propagation of error with genetic algorithms (GAs) in the process of filling gaps
in daily precipitation data, where genetic algorithms were used to determine the optimal
structure of the artificial neural network, after that artificial neural networks were trained
using the back propagation algorithm, in order to obtain the best performance of the
artificial neural network models (ANNS) in predicting the lost values of daily precipitation,
thus obtaining complete time series of daily precipitation in the study area.

The values of root mean square errors and correlation coefficients were used to evaluate
the performance of the models and compare them according to the different input and
output values of the meteostations (Satha -Ain Al-Krum-Al-Kareem-Al-Sakilibia) during
the period (1994-2002), simulating the wvarious possible losses of data from the
meteostation. This study recommends the application of hybrid systems of artificial
intelligence models to improve the efficiency of predicting models of weather factors and
other water resources factors in different regions of Syria.

Keywords: Precipitation, Filling, genetic algorithms, Artificial neural networks, Back-
propagation algorithm, predicting.
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Network Parameters Description
Neural Networks Feed-Forward Back-Propagation
n. Neurons From 2 to 20
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Population size 100
Fitness function MSE
Probability of crossover 0.8
Probability of mutation 0.01
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Model 1 1:14:1 Logsigmoid Logsigmoid 4.18 4.57 3.60
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Model 3 1:12:1 Tansigmoid pureline 3.79 3.49 4.56
Model 4 2:15:1 Tansigmoid Logsigmoid 3.99 3.21 4.97
Model 5 2:15:1 Tansigmoid pureline 3.46 2.60 2.66
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Lida & cliguac 3 e oying Cua <7 o8 zhgalll 33y Aa il 4S0al el Laladdll (3) JSAN el
Jomitll ol L a3 g myall dila 8 amg (semc s 4680 A6 8 o ime 13 Lelils Jaa
Al sk & pureline 5 44sal) 45kl & Tansigmoid

journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279
629



Tishreen University Journal. Eng. Sciences Series € 2019 (5) aasll (41) alaall Zavigl) aglall . 00550 daals Al

4\ Feed-Forward Neural Network (view) — O X

Hidden Output

13 1

7 oy pasaill (389 dasiiall AS,A IS Bbial) :(3) Je)
gl cYal Cilida 38y LAYy Biadlly canl Jale S LY COlelas ad (b (4) Jsaal) Ul

sl g 3laill LGN clalas ab :(4) Jsaad)

R (%)

Train Validation Test
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Model 1 90.97 85.65 93.08
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