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Analytical Study on the Distribution of High-Speed Wind
in the Coastal Region
By
Minoru Okuta
Metearological Research Institute, Tokyo

Abstract

This study was done as a link in the chain of the studies on the prevention of
damage from wind in the urban area of coastal region. The area of the studied subject is
the coastal region of Tokyo Bay, and the treated period is the iwo vears of 1966 and
1967,

The improtant results are as follows:

1. Generally, the coastal region on the lee side of the bay, where the fetch is
long, has relatively high-speed winds,

2, At the time of passing of the cold front over the urban area, it can be seen
that complicated air currents are distributed in the area centering around the front, and
their complexity seems riot to be lost over the bay, too,

3 Relation between observed wind speeds at a representative station (Tokyo
District Meteorological Observatory) and those at each of the stations in Tokyo and
Tokyo Bay is examined by the correlation method.

When the wind direction at Tokyo District Meteorological Observatory is SSW,
high correiation covers the widest area. Next to the case of SSW, the case of SSE is the
widest, and the case of § is limited. (By the way, the orientation of exposure of Tokyo
Bay is SSW.)

4, The distribution of stations which observe the winds of higher speed than
those at Tokyo District Meteorological Observatory on an average is limited in the coastal
region of Tokyo Bay. This phenomenon can be explained by the height of the anemom-
eter of Tokyo District Meteorological Observatory, which is 67 m above sea level and
higher than that of nearly all of the said stations.

5. Areal distribution of relatively higher speed winds and lower speed winds
almost corresponds to the areal distribution of convergence and divergence zones in
stream-line analysis, respectively,
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Lists of the date appeared the stirong wind

mere than 15m/sec in mean wind speed at Tekyo

Distriet Obs.

or Yokchame Obs.

in 1966&'6T

Year | Month day | Pressure pattern

Waras Fronti is going up nerth meccompanied with northing extratiropicel cyclone,

which hes been transformed from typhoon passes

1966 2 10~11 Extratropical cyclonepasses acress the Ses of Japan in rapid developing.
2 23~24 Extratropical cyclone passes through the Japan Islands in rapid developing.
3 3 Extratropical cyclonepesses across the Sea of Japan in rapid developing.
5 g~11 Frontal system goes scuth wards graduslly over the Japan Islande,
? 28 Typhoon 6604 is pessing by the Beso Peminsula.
8~ 9
9 24 ~25 Typhoon 5625 is passing northern part of Tokyo horthesstiwards.
11 25~2¢ Steep naerrow trouph passesesstwards.
1967 | 2 22~22 Extratropicesl cyclone passes across the 3es of Japan
3 4~ 3 Celd front is passing
3 27 Extratropieal cyclone passes across the Sea of Japan
4 4 Extratropical cyclone passes acrgss the See of Japan
4 20 Extratropical cyclone passes across the Sea of Japan
5 1 Cold front is Passing
10 28 Extratropical cyclone
along the Pacific coast of Jepan

in rapid devekoping

in rapid developing
in rapid developing
in rapid developing
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Table 3. The correlation cofficiant and the regression rquation of

wind speed ameng the Tokyo District Observatovy {Wj)} and each

stetions classified by wind direction at the Tokyve Dsirict Observatory.

Wind Number Correlaton Estimated | Wind speed
Station of Regression
Direction | Data Coefficient Wi=30m/s Wi=50m/s

Sunemachi NNE 4 0.81
Shinonome ¥ 4 0.13
Asashio p 4 0.26
Tokyo Tower " 4 0.26

{252m}
Musashine ¥ 4 0.79
Sunamachi NE 5 0.53
Shinonome " 5 0.79
Asashie « 5 0.97
Tokye Tower # 5 0.64

{253m}
Musashine I 5 0.82
Sunamachi ENE 4 .26
Shinonome W 4 .59
Asashio I 4
Museshino 3 4 0.80
Sunamachi E 4 0.0%
Shinonome "
Asashio #
Musashino I
Sunamachi S5E 10 0.84 W=1.63Wj-2,99 46 T8
Shincnome " 16 0.73 W=0,92+0.89¥] 28 45
Agashio » 16 G.79 W=0,57+0.95W] 29 48
Musashine P 15 Q.66 W=0,25+0,53Wj i6 27
Tokyo Tower u 13 0.85 W=1.73Wj-3.5% 48 83

107m

a  253m i 13 0.72 W=l,93+1,54W] 48 %

Kojimachi P 8 0.33
Fukaoawa I 8 0.22
Yodobama # 8 .30
Shimura # 3 0.66 W=0,94+0,60Wj 22 35
0ji W 8 0,46 W=3,06+0.31W} 12 19
Sonju " 8 0.28
Kanamachi " 8 0.33
Edogawa “ 8 0.16
351 " 8 0.52 W=l,44W3i-1,26 42 71
Chofu " 13 0,90 W=1,00W3i-0.52 32 54
Fuchu » 8 =0.49
Tachikawa ” R 0,31
Machide " 8 -0,23
Hachipji 1 8 0,36
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-3+t 0@
¥ind Number Correlation Estimated Wind speed
Station of Regression eq.
Direction | Date Coefficient Wi=30m/g ¥i=50m/s
Ome SSE 8 0.59 W=0.63Wi-1.75 17 30
Ichikave # 16 G.83 W=1.13Wj+1.52 36 58
Chiba I3 16 0.48 W=0.42Wj+1.88 16 25
Chidoricho I 16 0.77 W=1,25Wj-1.04 37 62
Yokohema ” 16 8.72 W=1.18Wj-0.27 35 59
Funabashi 4 15 0.33 ¥=0,33W3j+1.93 18 28
Tsurumi i 15 0.93 W=2.05Wi~T.47 54 95
Kigarestsu # 14 0.53 W=0,55Wj+5,94 23 34
Anegasakil i 9 0.78 W=0,90Wj=2.42 29 a7
Hiratsuka # 14 G.13
Asashic 8 123 C.81 W=1.,47Wj-7.27 37 66
Musashine # 121 0.58 W=0,59+0.40W] 12 20
Shinonome 4 116 .51 W=1.58+0.89V; 28 46
Edogawe 4 63 .58 W=3,10+0.54¥] 19 30
0i # 63 0.36
Chofu f 63 8.79 ¥=1.79+0.61W} 20 32
Tachikawa " 63 059 W=, 1240.67THW] 20 34
Machida " 63 0.70 W=0.50W3-0,30 15 25
Yodobashi " 62 0.64 W=0,60+0.65¥j 20 33
Fuchu ¥ 62 0.59 W=0.85¥j-1,26 24 41
Ome “ 62 0.43 W=0.41¥3j-0.14 12 20
Hachioji " 60 9.50 ¥=0,45¥j-0,93 12 22
Shitaya " 45 0.34
Tokyo Tower " 96 0.58 W=5,85+0,48%; 20 30
107m

w  233m it 99 (.68 W=3.92+1.02Wj 34 55
Sunamachi u 87 0.77 W=2,57+1,03Wj 33 54
Kojimachi # 63 0.62 W=1.28+0.63Wj 20 33
Pukagava " 63 0.75 W=1.16+0.71Vj 22 6
Shimura i 63 o.57 W=0.80+0.55W] 7 29
Oji ke 63 .66 W=0,18+0.T0Wj 21 35
Senju ¥ 63 .85 W=2 ,04+0,60W ] 20 32
Kanamachi # 63 0.54 W=2.07+0.53¥) 18 28
Chiba " 124 0.34 W=0,45Wj+7.25 21 30
Ichikawa # 123 0.65 W=(,56Wjt+56,65 24 35
Angaseki i 117 0.61 W=0,62¥]+3.50 24 36
Funabashi 4 100 0.54 W=0.33¥j+3.89 14 20
Kigaratsu # a1 0.52 W=0,43¥Wj+8,21 21 30
Yokchama # 124 0.55 W=0,55%Wj+4.35 21 3z
Tsurumi # 120 Q.47 W=0,76Wj+3.39 26 41
Chidoricho ” 117 0.60 W=0,64Wj+3.96 23 36
Isogo " 49 0.92 ¥=(. T9Wj+0.94 25 41
Hiratsuka 4 96 0.55 W=0,52Wj+3,.14 19 29
Musashino S8W 94 0.68 ¥=0.53Wj-1,07 13 26
Tokyo Tower I 64 0.72 W=4.44+0.50¥; 20 30

107m
v 253m ” 31 0.68 W=7 ,37+0,75¥; 30 45
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k-3t 0Q®
Wind Number Correlation Estimated Wind speed
Station of Regression eq,
Direction | Data Coefficient Wj=30m/s J Wj=50/s

Asashio SSW 97 0.87  W=1.84+0.74¥] 34 *9
Shinonome v 73 0.67 W=3,73+0. 81V 28 44
Sunamachi " 72 0.79 W=3,07+0.92Wj 31 49
Kojimachi ’ 45 Q.49 W=1.17+0.65¥] 21 34
Fukagave " 45 0.73 W=0.39+0,69W] 21 35
Yodobashi ” 45 0,63 W=1,9540.53¥] 18 29
Shimurs “ 45 G.60 W0, 5440, 57%] 18 29
0ji 4 45 0,64 W=0.12+0.09] 21 35
Senju # 45 G.60 W=3,20+0.,50W] 18 28
Kanamachi " 45 .56 W=2.,46+0,41¥j 15 23
Edogeva " 45 0.60 W=2,58+0, 60N i 21 33
01 # 45 0.50 W=d | 1240, 44 17 26
Chofu # 45 0.46 W=2,05+0 ,47Wj 16 26
Fuchu " 45 C.63 W=0,80Wj~.1,48 22 38
Tachikawa ¢ 45 0.77 W=0.82Wj-2,02 23 39
Machida # 45 0.35 W=1.96+O.33Wj 12 18
Ome " 45 0.57 W=0.33W3i_0.32 10 16
Hachioji # 38 0.73 W=0.54¥j-2.73 13 24
Shitaya " 30 0.48 W=0.36+O.30Wj 9 16
Nomikawa 4 7 0.86 W=2,22+0,61¥j 21 33
Chiba " 97 0,54 W=0.63¥j+5.93 25 318
Ichikawa 4 97 0.78 W=0,58Wj+5,61 23 35
Anegasaki " 92 0.73 W=0.64W]j+6,06 25 38
Funabashi v 81 0.73 W=0,34Wj+3,94 14 21
Kisaratsu " 71 .54 W=0,42Wj+8,29 21 30
Yakohame, " 97 0,42 W=0.34W3+5, 67 17 24
Tsurumi d 94 0.14
Chidericho g 88 0.65 W=0.4TWi+5,77 20 29
Isogo "’ 48 0.43 W=0.24V7+6,68 14 19
Hiratsuka 4 87 0.63 ¥=0.41Wj+2,61 15 23
Asashio 8W T 0.94 W=0.91¥3+0.32 28 46
Tokyo Tower # 4 ¢.99 ¥=0,66Wi+q,97 25 38

107m

253m | o 7 0.77 W=0,84Wj+6,63 32 49
Musashine " 7 0,65 W=0,19Wj+0,46 6 10
Shinonome # & 0,45 W=0.80Wj+0,33 24 40
Musashino NW 5 0.59
Shinonome " 4 0.52
Asashio “ 4 0.25
Sunamachi N 12 0.90 W=0.7140,76W] 23 3¢
Musashino v 11 0.94 W=0.22+0,44W; 14 22
Agashio i 1¢ 0,87 W=0,7T9¥j-0.77 23 38
Shincnome 4 5 0.99 ¥=0,66W3i+0,36 20 33
Tokyo Tower| 7 8 0.53 W=0,62¥j+4,91 24 36

10Tm

253m ” & 0.78 W=0,96W3+6,40 35 54
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