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Abstract: The neural network approach has been extensively studied in the past years. Especially, the arti-
ficial neural network based on error back-propagation algorithm (BP-ANN) has played an important role in
weather forecasting. But there is a problem for the BP-ANN training: With the same sample model, the
same network structure and the same input parameters, the weight and the final error results from each
training are always not the same. Some final error results are good, but some poorer. So in the use of the
BP-ANN modeling training, we hope to find out a local optimal solution of the predictor model, helping
the models estabish better generalization ability. In order to improve the BP-ANN modeling and forecas-
ting capability in forecasting operations, two-year (2009—2011, each year from May 15 to September 15)
forecast data from T639 and the maximum observed temperature from four stations in Beijing are used for
numerical simulation. It is found by fitting modeling trials on four model samples that by using three im-
proved methods, BP-ANN’s random weights have a Gaussian distribution or initial weights field are ini-
tialized repeatedly, and with hidden layer neurons using dynamic network structure, hit rate from BP-

ANN fitting of the sample has improved to some extent. The last but the most important, taking the data
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of 115 days (from 15 May to 15 September 2011) as a forecast test data, three improved methods are inte-

grated in BP-ANN. Compared with the BP-ANN before improvement, the result is found to be: hit rate

from validation sample using the improved BP-ANN is higher than the non-improved BP-ANN, and the op-

timized BP-ANN has better generalization ability.

Key words: BP-ANN, Gaussian distribution, initial weights field, dynamic network structure, generaliza-

tion ability
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Table 1 The information of meteorological stations

Wi 4 i ZPE/)°E HiE/°N K/ m
I 54410 116.13 40. 60 1216. 90
G 54416 116. 87 40. 38 73.10
=S 54431 116. 63 39.92 26. 90
dbst 54511 116. 28 39.93 54.70
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Fig. 1 Hit rate from fitting the data is influenced by different weights methods
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