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Temporal Fluctuations of Wind Velocities Observed on the Shonai Plain

Keiji ARAKI, Toshiaki IMAI, Takaaki FUKUHARA, Railway Technical Rescarch Institute, 2-8-38 Hikari-cho, Kokubunji City
Kenichi KUSUNOKI, Kotaro BESSHO. Shunsuke HOSHINO, Meteorological Rescarch Institute
Yoshihiro HONO, East Japan Railway Company
Tetsuya TAKEMI, Kyoto Univ.

To study the time series of strong gusts and their fine-scale structure near the ground, surface meteorological observations were
carried out on the Shonai plain for 18 months. The temporal wind fluctuations were investigated on the basis of the data
observed simultaneously at 26 weather stations. In spite of the flatness of the study area, the frequency of large increments in
wind velocities within 5 minutes was almost the same as that of strong downslope winds observed in the mountainous area. It
is indicated that the frequencies of large increments in wind velocities in the Shonai Plain are higher than those in other windy

area in Japan, especially in winter.

Keywords: wind velocity, surface meteorological observation, temporal fluctuation
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Table.1 Classification of 15-weather stations according to
topographical feature

Group Weathar sthtions Topographical feaufrc of
No. each weather station
1 Al.B1.CI Coastal area

2 A2.B3,C3.D3.E3,F2 | Central in the Shonai Plain
3 A3.B4.C5.D5.E5.F4 | Inland (foot of mountain)

-#—group 1(Coastal)
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E —&—proup3(Inland)
=
o 102
&
@
Z 107
Rt
=
[}
& 10¢

0 1 2 3 4 5 6 7 8 9 10
Increment of wind velocities 4 (m/s)
Iig.8 Relative frequency of increments of wind velocities
observed at three-weather-stations groups
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Fig.9 Relative frequency of increments of wind velocities
observed at 26 weather stations (m = 5, n = 10. 15, 20, 30)
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Fig.10 Relative frequency of increments of wind velocities

observed at 26 weather stations (m = 10, n =10, 15, 20, 30)

Table.2 Relative frequency ratio of  J (m,n)
based on relative frequency of J(5.15)

n m=5 m=10

d 10 15 20 30 10 15 20 30
5 | 1.59 I 0.75 0.51 | 3.16 2.04 154 1.03
6 | 1.60 1 0.73 049 [ 3.19 2.03 148 1.02
7 | 162 1 0.83 0.59 | 3.18 213 1.66 1.25
8 1.35 1 083 069289 212 175 150
9 1.35 1 0.74 0.60 | 290 207 1.74 1.39
10 | 1.54 1 0.89 0.74 | 3.08 2.31 2.01 1.69
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