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Fig. 2 The delay effects of 10 cm and 20 cm soil moisture at Wendeng Station
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Table 2 The results of parameter fitting of ten stations in North China
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Fig. 3 The fitting figures of 10 cm and 20 cm soil moisture at Zhuozhou Station
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Fig. 4 The fitting figures of 10 cm and 20 c¢m soil moisture at Wendeng Station
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Fig. 5 The forecasting figures of 10 cm and 20 cm soil moisture at Zhuozhou Station in 2009
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Table 3 The soil moisture forecasting results of 10 stations in North China
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The Soil Moisture Predictive Model Based on the Precipitation in North China
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Y (School of Mathematics . Beijing Normal University , Beijing 100875)
? (National Meteorological Center , Beijing 100081)
# (State Key Laboratory of Remote Sensing Science, Jointly Sponsored by Beijing Normal University and
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School of Geography and Remote Sensing Science, Beijing Normal University, Beijing 100875)

Abstract

A better soil moisture predictive model for North China can enhance the accuracy of drought forecast,
which will have great significance in predicting the extent and distribution of drought, playing an important
role in taking positive and active measures for drought in time. It is well acknowledged that one of the key
points and difficult points in research on dry farming is the change of soil moisture, which is influenced by
various factors, such as rainfall, evaporation, the time of sunshine. the kind and texture of soil and so on.
Of all the factors, the amount of rainfall is one of the most important factors, which contributes a lot to
the change of the soil moisture, deserves more and more attentions to study their relationships.

A random variable’s mechanism-rational model is therefore introduced, and the meteorological data in
North China during 2000 to 2008 is analyzed, taking the atmosphere precipitation as random variable as
well as its delay effect, employing the regression method to set up the soil relative moisture predictive
model, which is effective for ten days. 10-cm and 20-cm soil relative moisture predictive models for the 55
stations in the north of China are established, but only the fitting results of 10 stations are given, and their
fitness accuracy (the Pearson correlation coefficient) is all above 60%. Meanwhile, the efficiency of this
model is verified with soil moisture data of 2009 by means of the two indexes, indicating that all of the
forecasting rates are above 90% and most of the drought prediction rates are above 70% , therefore a series
of objective, dynamic soil moisture predictive method is established. The fitting graphs and the graphs of
95% confidence interval are also given for the 10 stations, from which the feasibility of this method can be
verified. The method provides a new support for the prediction of the soil moisture in the field.

The method can extend to every station in the country to set up local unique models. Though this ap-
proach is only tentative experiment, it is a success according to the results of fitting and prediction. More-
over, the model involves 10-day rainfall delay effect, whose prediction is effective for 10 days. With the
extension of rainfall stations in the country, it is easier to get the daily observations of the rainfall, and it
is possible to conduct continuous prediction for the soil moisture with the method, which will have far-

reaching influence on the dry farming research.

Key words: soil moisture; soil water storage saturation; precipitation delay effect; non-linearity regression



