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Regionality of Surface Wind in Hokkaido
— An Analysis by Means of PCA —
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Fig. 1. Eigenvectors of daily mean sea-level pressure for 1978,
Dots indicate meteorological observation stations.
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Fig. 2. (a) First eigenvector of daily mean wind speed for 1978. (b) Seasonal
variation of normalized first component score (Z;) (upper line graphs),
its standard deviation (bottom line graphs) and monthly frequency of
the days with dominant positive {>1.5) scores (bar graph).

Table 1. Averages, maximum and minimum values of each Z-score
and areal mean (A.M.) wind speed for 1978.

} Average S.D. Max. Min.
|
AM. 1 2.1 0.7 5.0 0.9
Z ‘ 3.0 5.8 311 0.1
Zy —16 47 11.2 —20.5
Z3 i 2.5 38 22.3 —11.0
(m/sec)
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Fig. 3. Pressure gradient pattern on the days with dominant positive
{(upper) or negative (bottom) scores of mean daily wind speed
for 1978. Zp and Zp2 are the scores of the first and second
components for the sea-level pressure. Double circles indicate
the pressure patterns correspond to the days when only the
third negative pattern prevails.

[Jeostitive

(b)
EIGENVECTOR 2 B NEGATIVE 20

-
1S
z
W
2
o
w
[+ 4
'y
o
50.16
0.0+
_].o_
7
R
g§° H 1200 -
B/ 800-1200
100 km B 400 - 800
0O  o0- 400 JEMAMIJ JASOND

Fig. 4. Same as Fig. 2, except for the second eigenvector.
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Fig. 5. Same as Fig. 2, except for the third eigenvector.
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Fig. 7. (a) Regionalization depending upon the clustering of the time
variations of daily mean wind speed. (b) Dendrogram of the
clusters. The values in the parenthese are the group mean
of factor loadings (by 100 times) for each station.
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Summary

In order to clarify the regionality of wind in Hokkaido objectively, the AMeDAS daily mean
wind speed data are analized by means of principal component analysis (PCA). Each datum was
converted into a deviation subtracted from the areal mean for each day.

First three eigenvectors account for 24.9%, 16.3% and 10.5% of the total variance, respectively
(i.e., cummulative for 51.7%) from the data of 1978, which describe more than half of the total
variance of daily mean wind speed. The first positive eigenvector pattern (i.e., the total wind
speed over the area with a positive sign is relatively greater than that of the area with a nega-
tive sign) shows the wind distribution pattern under the westerly general wind which is represen-
tative during winter monsoon. The second eigenvector pattern corresponds to 1) southwesterly
or west-southwesterly general wind (positive pattern) and 2) northwesterly or southeasterly gen-
eral wind {(negative pattern). The third eigenvector pattern delineates the wind pattern under
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1) northerly or northeasterly general wind (positive) and 2) southerly or southeasterly general
wind (negative). .

Some air current maps are shown from the frequencies of wind directions with regard to the
patterns under the stable synoptic situations. In the figures the clear air currents (stream lines)
correspond to the region with strong wind supposed from the eigenvector patterns.

The regionality of the wind is clarified by the use of cluster analysis with factor loadings
which correspond to the correlation coefficients between the principal component and the wind
speed of.each point, and indicate the connection between those with time. The regionality of
Hokkaido in relation to the variations of wind speed with time is mainly controlled by westerly
general wind (i.e., whether the influence of it is strong or weak) in winter. Secondary feature is
determined whether the topography surrounding the region is suitable as wind pass for south-
easterly or southwesterly general wind.



