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Abstract It is theoretically demonstrated that the Cluster Analysis with Statistical Test (CAST) by Yao C. S.
(1997) has a close relationship with the rotated empirical orthogonal function or principal component analysis (RE-
OF/RPCA) to climatic classification and cluster compartment. Then, a new cluster method for climatic classification
and compartment is proposed, which is theoretically based on CAST combined with REOF/RPCA in order to decide
to accept or reject the assumption of a climatic category according to the 5’ test from CAST. Euclidean distance coef-
ficient d;; (or ¢; ) defined by the standard raw data in classical cluster analysis is related to the correlation coefficient
of the raw data, both of them possess certain function relationship. Therefore, the calculation steps of the new clus-
ter method proposed are, first, putting each principal component from RPCA to a meteorological variable field in-
stead of the elected each central station corresponding to climatic classifications, second, determining the number of
station (or variation) in every climatic category by using the 3 test from CAST. Then, the PCA or EOF is once a-
gain made at the stations with large loading, corresponding to every climatic category, and on the basis of the above
result, the last climatic cluster and classification may be obtained.

The result of the research shows that the CAST may considered a theoretical basis of the REOF/RPCA applied
to climatic classification and cluster compartment, because REOF is a data-analytic technique which is based on the
Principal Components Analysis (PCA) developed by Hotelling (1933), and it is not only applied to climatic classifi-
cation and compartment but also used in other problems. In this paper, the theoretical relationship between CAST

and REOF is verified by means of the statistical simulation experiment and real observational data calculations. For
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example, based on the daily data of maximum and minimum temperatures (1957 —2001) from 203 meteorological

stations in China by means of CAST combined with REOF/RPCA, the patterns of compartment for the extreme

temperature sequences from 203 stations in China are obtained. This example also verifies that the new cluster meth-

od in this paper for climatic classification is more reasonable and reliable to determine each climatic category by using

REOF (or RPCA) twice.
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Table 1 The correlation coefficient matrix of the raw data

%5 No. 1 2 3 4 5 6 7 8 9 10 11 12
1 1. 00 0. 99 —0.02 0.0 —0. 01 0.01 0. 00 0. 00 0.01 0. 00 0. 00 0.01
2 1. 00 —0.03 —0.02 —0.02 —0.02 —0.02 —0. 01 —0.02 —0.02 —0.02 —0.01
3 1. 00 0. 99 0.75 —0.02 —0.04 —0.03 —0.04 —0.03 —0.04 —0.02
4 1. 00 0.75 —0.01 —0.03 —0.02 —0.03 —0.02 —0.02 0. 00
) 1. 00 0. 00 —0.02 —0.02 —0.04 —0.03 —0.03 —0.02
6 1.00 0.98 0.94 0. 89 0.12 0. 06 0.02
7 1. 00 0.99 0.95 0.12 0. 04 0. 06
8 1. 00 0.99 0. 10 —0.01 0. 07
9 1. 00 0.07  —0.05 0.09
10 1L00 0.8 0.74
11 1. 00 0. 34
12 1. 00
e R MR EUE D A
Note: The values with underlines are the significant correlation
x2 PCAWEI4 M ESEFTRES T
Table 2 Distribution of the loading values of the first four principal components
Fori #HAi{H Loading value
Principal
component 1 2 3 4 5 6 7 8 9 10 1 12
1 0.01 0.00  —0.07 —0.07 —0.07 0.46  0.47  0.46  0.46  —0.22 —0.14 —0.24
2 —0.08 —0.09 0. 55 0. 54 0. 54 0. 02 0. 00 0. 00 0. 00 —0.18 —0.17 —0. 20
3 —0. 06 —0. 10 0. 15 0. 17 0. 15 0. 15 0. 18 0.19 0. 20 0.52 0.54 0. 46
4 0.70 0. 69 0. 08 0.10 0. 08 0.03 0. 02 0. 02 0.01 0.03 0.03 0. 04
e HrPoA FRIZL BB B3
Note: The values with underlines are the significant loading values
x3 REEEPCAHEI 4 N ENEHHEST
Table 3  Distribution of the loading values of first four principal components for the rotated PCA
Forat il Loading value
Principal
component 1 2 3 4 5 6 7 8 9 10 11 12
1 0.01 0. 00 —0.15 —0.13 —0.15 0. 95 0. 95 0. 95 0. 94 —0.44  —0.29 —0.49
2 —0. 14 —0.16 0. 94 0.93 0.92 0.03 —0.01 0. 01 —0.01 —0.31 —0. 28 —0. 34
3 —0.10 —0.16 0. 24 0.28 0. 25 0. 24 0.29 0. 30 0.33 0. 84 0. 87 0. 74
4 0. 98 0. 97 0.11 0. 14 0.11 0. 04 0. 03 0.03 0.02 0. 05 0. 04 0. 06
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Fig. 1 The compartment scheme for the maximum temperature

in summer over China by the new cluster method

B2 d TR ST A 2 0 BRI A i R X R s 1A
Fig. 2 The compartment scheme for the minimum temperature

in winter over China by the new cluster method
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x4 B (%) FEwE (R) EXRE—EHEFETHBESL
Table 4 The percentage of variances for the first principal component of the max temperature (min temperature) in summer

(winter) in each region

R X A J7 Z Tk Variance || fIGHRIX B BL A J7 2Bk Variance
Tmax region Location contribution (%) || Twin region Location contribution (%)

1 AL 58 1 He75 B AR 5 if5 ¥ South China and 68
Northeast China the coastal region of Southeast China

2 Ny EHER 62 2 FAdb K A % %K Northeast China 72
Sichuan, Chongging and the eastern North China

3 PER X 51 3 Je s X 69
Southwest China North Xinjiang

4 VYt b X R 54 4 e FT VT R ¥ The Huaihe 71
Middle Northwest China River and the middle and lower rea-

5 HroE b 72 ches of the Yangtze River
Southern Xinjiang 5 X 65

6 EERKX 60 Middle China
East China 6 P92 1T DY 6 S 4 L Western 70

7 AR U X 56 Inner Mongolia and Northern Mid-
The coastal region of South China dle China

8 Ry B LAY i st 61 7 T S PSR TR 68
Tian Shan and Xinjiang north of it Qinghai and eastern Tibet

9 VBAR 56 8 PR X 69
Southeastern Tibet South Xinjiang

10 QLI B Py 5 69 9 PUREHIIX 67
Northern North China and Middle Southwest China
Inner Mongolia 10 A4t VY RN 52 1l TP 3 Western 72

11 WEYE Ik 73 North China and Middle Inner Mon-
Huanghe-Huaihe valley golia

12 X The 72 11 R 5 72
Tibetan Plateau The Tibetan Plateau
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