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Figure 1. Location of the meteorological observatories and stations.
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Table 1. The indicative values of the principal components for
air temperature

Component Eigenvalue Coef. Deter. Cum. Coef. Deter.
1st 61.87 73.0 ‘ 73.0
2nd i 9.62 114 84.4
3rd g 3.35 4.0 88.4
4th ] 1.76 21 90.5

Table 2. The indicative values of the principal components for

precipitation
Component ‘ Eigenvalue Coef. Deter. Cum. Coef. Deter.
Ist 577 33.0 33.0
2nd 1.96 11.2 44.2
3rd 1.42 8.1 52.3
4th 1.30 74 59,7
5th 0.70 4.0 63.7
6th 0.59 3.4 67.1
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Figure 3. Eigenevectors of monthly precipitations for (a) the first,
(b) the second, (¢) the third and (d) the forth principal
components.
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Figure 4. The dendrogram of changing patterns of monthly mean
air temperature.

Table 3. Factor loadings of each climatic region derived from
changing patterns of monthly mean air temperature

. . . Factor Loading
Climatic Region

Ist 2nd 3rd
I Al 0.74 —0.58 —0.12
T A2 0.86 —0.23 —0.28
IB 0.89 —0.29 0.10
B1 0.91 0.01 0.27
B2 0.82 0.37 0.07
TA1 0.91 0.17 —0.17
TA2 0.79 0.40 —0.22
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Figure 5. The climatic division derived from the changing patterns
of monthly mean air temperature.

Table 4. Factor loadings of each climatic region derived from
changing patterns of monthly precipitation

o . Factor Loading
Climatic Region Lst ond ard Ath
IBbl 0.38 0.45 —0.24 —0.25
TAal 0.52 0.46 0.11 0.22
[Aa2 0.56 0.18 0.08 0.52
TAbBIL 0.63 —0.03 0.29 —0.16
MTADb2 0.72 ~0.33 0.01 —0.12
IBa 0.55 —0.36 —0.43 0.10
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Figure 6. The dendrogram of changing patterns of monthly precipitation.
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Figure 7. The climatic division of the changing pattern of monthly

precipitation.

Table 5. Factor loadings of each climatic region derived from
changing patterns of monthly precipitation and monthly
mean air temperature.

Factor Loading
Climatic Region Air Temperature Precipitation
1st 2nd 3rd 1st 2nd 3rd
TAal 0.64 —0.66 —0.16 0.12 0.33 —0.15
I Aba 0.86 —0.36 0.05 0.43 0.48 —0.22
[ Aa2 0.88 —0.13 —0.24 0.37 0.29 —0.25
TADBL 0.91 0.01 0.27 0.57 0.30 0.17
TADb2 0.84 0.32 0.12 0.66 0.03 0.04
NI Babl 0.87 0.24 —0.21 0.57 —0.12 0.38
II B ab2 0.84 0.39 —0.17 0.72 —0.33 0.01
IBa 0.75 0.44 —0.06 0.55 —0.36 —0.43
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Figure 8. The dendrogram of changing patterns of monthly precipitation
and monthly mean temperature.
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The climatic division of the changing patterns of monthly

Figure 9.
precipitation and monthly mean air temperature.
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Abstract

Huanchen Zhao (Changchun Institute of Geography, Academia Sinica, Changchun, China),
Hisashi Kato (Energy and Environmental Laboratory, Central Research Institute of
Electric Power Industry, Komae 201, Japan), Hidenori Takahashi (Graduate School of
Environmental Science, Hokkaido University, Sapporo 060, Japan), A Climatic Division
of Northeast China using Principal Component and Cluster Analyses. Mem. Env.
Sci. Hokkaido Univ. No. 2, 33-45, 1986.

Climatic division of the Northeast China was tried using the principal component (P.C.)
analysis and the cruster analysis of monthly mean air temperature and monthly precipitation at
35 meteorological observatories and stations for 18 years (1961-1978).

1) The result of the P.C. analysis of monthly mean air temperature showed that the first
three principal components can explain more than 85% of total variance (Table 1), and each
component represents the distribution patterns of air temperature as follows.

1st P.C.: “hot over the entire area” or “cool over the entire area”

2nd P.C.: “hot in north and cool in south areas” or “cool in north and hot in south
areas”

3rd P.C.: “hot in east and cool in west areas” or “cool in east and hot in west areas”

2) The result of the P.C. analysis of monthly precipitation showed that the first four princi-
pal components can explain about 60% of total variance (Table 2), and each component represents

the distribution patterns of precipitation as follows.

1st P.C.: “wet over entire area” or “dry over entire area”

2nd P.C.: “wet in north and dry in south areas” or “dry in north and wet in south
areas”

3rd P.C.: “wet in mountains and dry in plains”

4th P.C.: “wet in east and dry in west areas” or “dry in east and wet in west areas”

3) Through the cluster analysis of the first three factor loading of air temperature, the
Northeast of China was divided into two first order climatic regions with the line drawn from
the central part of the Daxinganling Mts. to the north part of Changbaishan Mts. (Fig. 5).

4) The result of same analysis as air temperature for precipitation indicated that the North-
east was divided in two first order climatic regions, the one is relatively small area near the
Liaodao Peninsula and the other is the wide area remained, and in six subregions (Fig. 7).

5) The first three factor loadings of air temperature and precipitation were analyzed together
using the cluster analysis. The results showed that the Northeast was divided into two first
order climatic regions with the line drawn from the central part of the Daxinganling Mts. to the
southern end of the Xiaoxinganling Mts. and the eight subregions (Fig. 9).



