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A Study of Statistical Experiment for the Application
of Principal Component Analysis to Regional Climate Patterns

Gong Xiaoleng
(Metweoralogical Burcau of Ligoning Provnce. Shenyang. 110001)
M. B. Richman

(Coapi rative Institute for Mesoseale Meteorological Studies University of Oklahema, U.5.4)

Abstract

The principal component analysis has been applied frequently in the field of atmospheric sci-
ences nowudays. There has not been much work on its app licability and reliability in the Chinese
literature of atmospheric research. In this paper. three techniques, (. ¢.. the unrotated
principal component analysis, Varimax of orthogonal rotation and Harris-Kaiser Case 11 B'B
of oblique rotation are compared for the regional climate pattern analysis and the accuracy
fitted. The Monte- Carlo simulations and area separation tests are also carried out. The resulis
show that. two rotated principal compenent methods are better while the unrotated principal co
mponent is not very accurale. The orthogenal rotation method gives slightly betier results than
the oblique rotation with the summer rainfail data of Liacning Frovince. The patterns of the
rotated principal component do not change very much with the change of area. the unrotated
principal component fails in the test of changing area. The three technigues are all indepe-
ndent of the sclection of sampling sizes.

Key words: Principal component analysis; Orthogonal rotation; Oblique rotation; Regional cli-
mate pattern analysis,
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