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Abstract

Dependence of the standard deviation of wind direction fluctuations, 6,4, on atmospheric

stability, averaging time and topography were analysed with the data measured at three

sites, Youngjongdo beach of the Yellow Sea, Chuncheon basin and Doam-Dam valley.

The results show that the mean value of ¢, is large in complex terrain, the Doam-Dam

site. It is notable that the large value of g, at might is associated with the low wind speed

and the strong stable condition.

In order to study the long-period fluctuations of the wind direction, g, for longer than

10 minutes averaging time was further analysed using the data obtained at the

Chuncheon basin.

At the averaging time shorter than 60 minutes, larger ¢, is associated with longer

averaging time in the strong stable condition. However, 0, was not affected significantly

by wind speed and averaging time in neutral conditions.

The results of the spectrum analysis for the time series data of wind direction showed

that low-frequency fluctuations ranging from 10 to 60 minutes were dominated at the

Chuncheon basin in strong stable condition.
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Fig. 1. Topography of the observation sites and sur-
roundings of the Youngjongdo beach(a), the
the Chuncheon basin(b) and the Doam-Dam
valley(c).
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Fig. 2. Comparison of ¢, at 3 different sites for 1
hour averaging time.

Table 1. Standard deviation of wind direction fluctuation related to Pasquill-Gifford stability (Nuclear Regu-

latory Commission, 1979).

Pasquill-Gifford Unstable Neutral Stable
stability class A B C D E F
o,(deg) >22.5 17.5-22.5 12.5-17.5 7.5-12.5 3.8-75 <3.8

Table 2. Mean and standard deviation(SD) of g, for various stability classes at 3 sites for 1 hour averaging

time. ( ) : number of cases.
g, (degree)
Site Pasquill Stability Class
A B C D E F

Youngjongdo beach mean 32.8 22.9 15.8 13.2 15.9 31.3
SD 15.2 9.4 7.6 5.9 9.8 18.0

(100) (370) (516) (562) (172) (431)

Chuncheon basin mean 46.2 32.6 20.9 17.0 18.2 382
SD 15.1 15.0 8.7 6.9 9.5 17.8

(228) (124) (162) (323) (157) (613)

Doam-Dam valley mean 52.9 374 28.2 26.2 34.6 51.1
SD 22.7 18.6 16.1 155 25.5 24.5

(227) (184) (276) (563) (259) (309)
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Fig. 3. ¢, for various stability classes at the
Chuncheon basin for 10 minutes
averaging time.

Folg BTk E 1& A Aofel 9] 23}
ob & AT AnE 2w AuY A
IS EX RN

7 b= o, 3te] BFEAAE
whst zto] HaFgtuct Hsie.

FAAAA 2HD HEHAT] 1089

Ag olgstel ¥43} 0,9 BAE ¥AY A
s 29 334 2eh

X 20] ®Bal

W7Vt BFRR A AR A5l o,
£ Fho] % £F Ratol Axe AYE ¥

ol %

100
(a)

80

=21

<
T

L]

0 (degree)
Y

L]
40L o H
a

20 .

08

ws(m/sec)

100
(b

80 I

@
3
T
o ¢,
.
e 0

Oy (degree)
e®gq 0
o

-
o
1
o O &P Do
>

a
-
a
fes)

AA 3?0800&%0%& Do

0 " 1 o 1 1
0 2 4
ws(m/sec)

(=]
b
fe )

Fig. 4. Same as Fig. 3, but for 1 hour

averaging time,

343 5

Ao, 717t SR Afde
w3 44T S Hehl o

4.2 FRSAIZH0| WE 5,0 HESH
2% 4= FAN 24 o) 10839 0,3
YARE olgstel, A (3ol oatel st 4
e LAZe R st AR 0, HAGHE
9 Eaol e} vhepd Holch.
A7l delst FHA Sl o,& T4
sol7) wodend AEHATE 0¥ 1

e



it et A zAel e

80
3 10min 72 30min Y 60min K 90 min
L 120min €9 180 min [l 240 min
60 1~

Oy (degree)

Pasquill Stability Class
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