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Abstract ; Gene expression programming ( GEP) is characterized by slow convergence and ease of falling into a lo-
cal optimum in the later stages of its evolution. Many methods are difficult to model and use to accurately forecast
precipitation because of the simultaneous influence of many natural factors. In this paper, we propose an improved
GEP algorithm, which has an optimal state memory function, can learn from historical experience in the process of
evolution to strengthen the local search ability, and can thus promote convergence and, at the same time, control
the convergence of individuals and maintain the diversity of the population. The experimental results of three groups
from different regions and different actual precipitation data sets show that the proposed algorithm can improve the
slow convergence problem of the traditional GEP algorithm and has better search ability. Experimental results also
show that the proposed algorithm’s ability to fit and forecast precipitation data is significantly better than that of tra-
ditional GEP algorithm, as well as the BP and NAR neural network algorithms.

Keywords : gene expression programming; experience sharing; time series; meteorology modeling; precipitation
forecasting; evolutionary computation; evolution modeling
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Table2 Experimental results of mentioned algorithms of modeling and forecasting on 3 group of precipitation cases
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