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Table 1. Correlation matrix of climatic elements in South Korea

x| % | % | X | x | X [ X % | x Xuo
X, 1. 000 0.331 | —0.670 | —0.675 0.425 | —0.292 | —0. 264 0.454 | —0.014 | —0. 362
X, 1.000 | —0.045 0.098 | —0.254 0.119 0.215 | —0.187 | —0.032 ; —0.270
Xs 1. 000 0.842 | —0.591 0. 184 0.144 | —0.634 | —0.390 | —0.152
X, 1.000 | —0.549 0. 098 0.288 | —0.707 | —0.209 { —0.010
Xs 1.0060 | —0.423 . —0 064 0.439 0. 453 0.373
Xe 1. 000 - 0 329 —0.011 0. 209 0. 057
X, 1. 000 0. 124 0. 599 0. 651
X5 1. 600 0. 387 0.228
X 1. 000 0.742
Xio 1. 000
(X1:199 8712, Xo 799 #7) &, Mg Fd e, X798 Fdad, X193 E, X793+
g, X 1949 %5, G793 g, X9 AT, Xt AAA)
Table 2. The result of principle component analysis.
Sum of square of
1st component | 2nd component | 3rd component | 4th component factor loading
Factor | Coeffi- | Factor | Coeffi- | Factor | Coeffi- | Factor | Coeffi- | to 3rd to 4th
loading | cient |loading| cient |loading| cient |loading| cient |compon.| compon.
Xi 0.683  0.270; —0. 5271‘ —0.145 0.365 O, 209l 0.124] 0.164] 0.878/ 0.893
X -—0,109. 0.101} —0. 148‘ —0.024] 0.847] 0.574 0.272| —0.024 0.751 0.825
X —0. 907 —0. 264 0. 111‘ —0.013 —0.145 —0.046, —0.037| 0.009] 0.856 0.857
X, —0. 878 —0.258 0. 224| 0.033] —0.089 —0.011 0.217) 0.102] 0.829 0.876
Xs 0.786/ 0.148) 0.085 0.058/ —0.353 0.282 0.310] 0.305/ 0.750, 0.846
X 0.261f —0.028 O. 391! 0.155 0.507] 0.351] —0.685 —0.583] 0.478/ 0.947
X7 —(.039 --0.028 0. 838‘ 0.327) 0.349) 0.229] 0.115 —0.010 0.825 0.838
X 0.788  0.205 O. 122‘ 0.091] 0.080; 0.007 —0.266{ —0.012] 0.642] 0.723
X 0.488  0.082] 0. 773| 0. 321 0.117)  0.044] 0.064] 0.019] 0.849] 0.853
X 0.269 —0.032] 0. 878{ 0. 333 —0.236/ —0.181 0.167| 0.016] 0.899] 0.927
Eigenvalue 3.692 2. 608 1. 459 0. 985 —
Accumulated B
contributory rate 0. 369 0. 630 0.776 0.874
(Xy 1988712, CTER AL, X1 Fdad, X799 dde®, Xl 19499, X 7974
ZF, X 18 EE, Xs TEAAEE, X Aad, Xt AAA)
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Fig. 1. Geographical distribution of first
principal component scores.
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Fig. 2. Geographical distribution of second
principal component scores.
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Fig. 3. Geographical distribution of third
principal component scores.
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Table 3. Mean scores of group and distance between each groups
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Table 4. Classification of the climatic areas and the climatic types of South Kores Shown

in Fig. 6 by Classification Scale.
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A Classification of in Korea Climate by Principal
Component Analysis of Climatic Elements

Summary

This research attempts to classify the climatic
districts of South Korea by applying principal
component analysis method, to the climatic data
of 70 recording stations.

This method is to classify districts by the
properties of their climatic elements, that is, a
classification method only by climatic elements,
in contrast to on experimental classification me-
thod based on climatic phenomena.

The climatic elements used for this research
are as follows:

X, : Monthly mean temperature at sea level in
January

X, : Monthly mean temperature at sea level in
July

X, : mean diurnal range of temperature in
January

X, : mean diurnal range of temperature in July

Xs : Total precipitation in January

X, : Total precipitation in July

X; : Relative humidity in January

Xs : Relative humidity in July

X, : Rainfall day

X1o : Snowfall day

Both mean diurnal range of temperature in
January and July, and both days of rainfall
and days of snowfall are very positively correl-
ated, respectively; both mean diurnal range of
temperature in July and relative humidity in

July, and both monthly mean temperature in

* Graduate School, Chonnam National University

Hyun-Wook Park*

January and mean diurnal range of temperature
in July are very negatively correlated. (Table 1)

4 principal components are obtained in greater
order. (shown in Table 2) But the contributory
rate of the fourth principal component is small
and the geographical distribution of scores are
random, so this component is of no use for the
classification.

The first principal component as a whole
integrates chiefly pieces of information of tem-
perature in the winter season that involve the
mean temperature, the mean diurnal range of
temperature and the precipitation in January,
and the mean diurnal range of temperature and
the relative humidity in July. This geographical
distribution is shown in Fig. 1.

The second principal component integrates
chiefly pieces of information on rainfall which
involve snowfall day, rainfall day and relative
humidity in January. This geographical distrib-
ution is shown in Fig. 2,

The third

chiefly pieces of information on temperature and

principal component integrates
precipitation in the summer season which invo-
lve monthly mean temperature and precipitation
in July. This geographical distribution is shown
in Fig. 3.

Further, the accumulated contributory rate of
these three components is 77. 6 percent.

Three-dimensional space, which is made from
those components meeting at right angles, is
divided in 14 groups (namely 14 climatic types),

and mean scores of groups and distance of each



group are shown in Table 3. Roman numerals
of group names are distinguished by the score
sign of the first and second principal compon-
ents. English characters are distinguished by

the score sign of the third principal component,

and subscript numbers are small classifications.

Those climatic types are plotted on the map
of South Korea, and the map is divided into 26
small climatic areas. Also, 26 areas are grouped
into 11 zones (Fig. 6).



