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An analytical model on the simulation of the wind field in a typhoon

boundary layer

CE EY IHEET BR-E
Yan MENG, Masahiro MATSUI, Kazuki HIBI

SUMMARY

An analytical model has been developed for calculating the velocity field in a moving typhoon
boundary layer. The present model has an upper inviscid region of 6yclostrophic balance and
a lower friction region controlled by surface drag coefficient and eddy viscosity. The velocity
in the inviscid region is lfirst’ described using an assumption that wind field moves with
translation velocity of typhoon. A perturbation analysis is then performed to obtain the
tangential and radial boundary layer velocity in the friétion region. Validation of the model is
carried out by comparing observed wind speed and direction records obtained from three
typhoons in 1991 to those predicted by the model itself. The wind velocity and direction
predicted are in good agreement with those observed at a one4hundred metre tall tower. Rapid
variation of the wind velocity depends on the surface roughness and topograpy around the
tower. Finally, a2 case study is conducted to examine the characteristis of the ratio of surface
to gradient wind speeds G(r) and the inflow angle 7 in the typhoon boundary. Previous
typhoon observations data in coastal regions are well explained by this model.
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Table 1 ARSI A—-2D—8 .
(Summary of parameters used in three
typhoon simulations)

time letitwe loceitule B c b M 7y,

(.8.T) (deg) (deg) (deg) (n/s) (hpa) (hpa) (km)
8 328 127.8 55.31 7.51 948.3 64.7 87.88

9 33.0 1280 54.56 7.58 950.0 63.0 83,45

10 33.2 1282 55.43 7.50 950.0 63.0 79.11

11 33.4 128.3 55.49 7.49 950.0 63.0 78.79

) 12 33.6- 1285 54.43 8.16 950.0 3.0 79.33
T9109 91.07.29 13 33.8 128.7 54.80 8.88 951.7 61.3 82,80
14 34.1 1289 54.87 8.87 953.3 59.7 87.79

15 34,3 1201 52,25 9.77 955.0 58.0 - 88.95

16 34.6 129.4 50.60 10.60 956.7 56.3 177.25

17 34.8 129.86 50.70 10.58 958.3 54.7 83.69

18 35,1 129.9 52,92 10.46 960.0 53.0 91,32

30.9 128.70 70,58 10.30 955.0 58.0. 43.36
3.2 128.80 71.02 10.92 956.7 56.3 48,26
3.6 129.00 71.08 10.91 958.3 54,7 49.90
31.8 129,10 63.51 12.58 960.0 53.0 §5,56
32.3 120.40 57.71 14,61 962.5 50.5 55.36
32.7°129.70 53.74 1532 965.0 48.0 51,09
33.1 130.10 55.51 13.68 970.0 43.0 56.18
33.4 130.30 63.57 11.54 973.3 39.7 57.24
33.8 130,50 63.66 11.53 976.7 36.3 62,30
34.1 130.70 43.98 14.17 980.0 33.0 65.62
34.4 13130 32.78 19.22 981.7 31.3 73.72
30.3 127.9 62.33 15.15 935.0 78.0 67.06
30.8 128.1 62.44 15.13 935.0 78.0 71.78
3.2 128.4 60.53 15.24 935.0 78.0 75.12
13 3.6 128.7 59.66 15.55- 935.0 78,0 77.97

14 321 129.0 59.78 15.54 935.0 78.0 77.20

T9119 (91.08.27 15 32.5 1293 5L.12 14.49 935.0 78.0 77.9
16 32.8 120.7 50,09 1T.13 940.0 73.0 85.43
17 33.4 130.2. 55.77 20.55 942.5 70.5 88.65
18 33.9 130.6 52.06 21.17 9450 68.0 89.53
19 344 1312 49.10 21.90 945.0 68,0 87.33
20 35.0 131.7 49,29 21.84 945.0 68.0 88,13
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Table 2 BMEQEFEHESEHC ST 2HEE z.m)
(Roughness length zo(m) in previous
proposals and loading codes)
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