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THE STUDY OF NORMALITY ON SUMMER PRECIPITION IN SANXIA
AREA OF CHINA

Huang Jiayou Huang Maoyi Zhang Yin Zhu Rei
(Department of Atmospheric Sciences, the College of Physics, Peking University, Beijing 100871)

Abstract

In short — range climatic prediction, the transformations for summer precipitation usually have been made in
single station or in stations in some area in China. There are linear transformations, such as anomaly, anomaly
percent, and normalized for single station. Otherwise, the average and principal component analysis based on
stations in the area has been usually made. Sometime the nonlinear transformations are also used on the precipita-
tion series for improving the prediction, for example, square root, cubice root, or class transformation and so on.

In order to investigate spectral structure and normality on summer precipitation in the original and trans-
formed series, the data of summer (June to August) precipitation in Sanxia in China during the period 1952 —
1997 are selected in this paper. The transformations of precipitation are completed by nonlinear transformation.
Those are square root, cubic root, probability (by Gamma distribution), class and rank transformation. Other-
wise, the average, principal comonent of the variables in the 16 stations in the area is also analyzed. The method
of power spectral analysis is used for the series. The parameters of skewness and kurtosis in distribution are cal-
culated for the variables.

The results of the study show that: (1) The summer precipitation in most stations in the area is not follow-
ing normal distribution. The main period longer than 30 years is represented in those series. The transformation
of anomaly percent cannot change the spectral structure; (2) The main period in the spectral structure is not
changed in most stations after the nonlinear transformation of precipitation. The skewness and the kurtosis in
the transformation series can be changed. They are better than the primitive series in following normal distribu-
tion; (3) The transformation series of average series.of precipitation in the stations is better than the single sta-
tion in following normal distribution; (4) The principal components of precipitation in the stations in the area is
different from the single station in the spectral structure. The main period is about 2 — 3 years in the first princi-
pal component. The skewness in the principal components is smaller than the single station; (5) The transfor-
mation of cubic root, probability of Gamma distribution, and rank for precipitation are better than others in those
nonlinear transformations for normality, specially in skewness of distribution; (6) The cubice root and class
transformation for precipitation are better in the operation.

Key words: Normality, Nonlinear transformation, Principal components of precipitation.



