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Prediction gust wind by feedworward network with resilient
backpropagation algorithm
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Abstract '
Meteorological phenomena are complex systems with different parts that are in contact with each other and also i
with their surroundings. The purpose of this research is to demonstrate the efficiency of neural networks in .
predicting meteorological variables. For this purpose, the prediction of the gust wind and direction which is i
widely used in meteorology and aviation especially at airports was been selected for analysis. The data is related '
to the 27 measured quantities at Mehrabad Auto station during the period from March to August 2013. Initially, |
the data were normalized between 0.1 and 0.9, and then randomly assigned with 70, 15 and 15 percent ratios for :
training, testing and validation data of the network. After the initial processing, 25 quantities were fitted as |
inputs to the feed forward network with resilient back propagation learning algorithm, which only the sign of :
the partial derivative is used to determine the direction of the bias and weight updates and the |
magnitude of their derivative has no effect on their updates. Of course, the size of their change .
(increment and reduce rates) is determined by a separate update value. This network works with eight |
neurons and sigmoid function in the hidden layer, the linear function in the output layer, and the outputs of .
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network are also the wind speed and direction. The results show that the appropriate amounts of
learning rate, incremental and reduced rates for this network are respectively 0.001, 1.2 and
0.35. The values of the coefficient of determination for training, test and validation data for
gust speed prediction were respectively 0.9993, 0.9991 and 0.9991. These values are shown
that nearly 100 percent of measured gust speed is affected by these independent variables.
But about the gust direction, these values are 0.8598, 0.8586 and 0.8471 and the rest of its

variations are dependent on other factors.
Keywords: Mehrabad Autostation, gust wind, resilient backpropagation, gusty direction prediction, feedforward
network
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