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ON PRESSURE AND WIND ANALYSIS OF TYPHOON 9019 (FLO)
AND A RAINBAND IN THIS TYPHOON

By Yin L, Takeshi Fun, and Yasushi MiTsuta

Synopsis

For the severe Typhoon 9019 (FLO) having made landfall on the Kii Peninsula at 20:00 JST,
Sept. 19, 1990, the radial pressure profile is represented by the Schicemer’s formula” with an objective
analysis method. Data in the typhoon center region is interpolated by a time-space conversion, and a
time series of pressure pattern was obtained with the ten-minute interval by the analysis. As the wind
balancing to the analyzed pressure pattern, the gradient wind speed, Vg, is computed. The ratio, R,
of the observed surface wind speed to V,, is investigated in relation to topography, and it is shown that
R, increases inside of the eye wall.

On a day before the landfall, when the typhoon passed near the Tanegashima Island with the cen-
tral pressure of 920 mb, a developed rainband passed over this island. In the frontal zone of the rain-
band, horizontal convergence of 1.0 X 10~ 57! is evaluated, and in the rear horizontal divergence of
6.9 X 10™*s~! is seen.
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Fig. 1. The main part of the course of Typhoon 9019 and its central pressure. Mark %
indicates a position of a typhoon center at 09 JST.
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Fig. 2. The positions of a typhoon center determined by the objective analysis. The
numbers on the right of the typhoon center indicate to a central pressure (mb) and
a radius (km) of the maximum cyclostrophic wind. The latter is represented in
the parenthesis.
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Fig. 7(a). A distribution of echoes on the Fig. 7(b). Same as Fig. 7(a), except for 21: 37.
Tanegashima Radar Display at 21:
30 JST, Sept. 18, 1990. Cross-
correlation is computed in the rec-
tangular region enclosed by slid
lines.
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Fig. 7(c). Same as Fig. 7(a), except for 21:45.
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Fig. 7(e). Same as Fig. 7(a), except for 22 : 00. Same as Fig. 7(a), except for 22:07.
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Table 1(a). Cross-correlation between echo patterns at 21:30 and 2137 JST. 4¢ and 45
indicate number of westward and northward moved meshes at 2137 JST

4i
45
9 8 7 6 5 4 3 2 1 0

9 —0.074 —0.059 —0.044 —0.043 —0.042 —0.041 —0.012 —0.025 —0.024 —0.009
8 —-0.064 —0.050 —0.048 —0.034 —0.033 —0.007 —0.043 —0.004 —0.003 0.010
7 —0.052 —0.063 —0.049 —0.048 —-0.010 0.027 0.029 0.030 0.043 0.032
6 —0.039 —0.026 0.011 0.024 0.049 0.050 0.063 0.122 0.123 0.124
5 0.058 0071 0.025 0.062 0.122 0.123 0.124 0.207 0.219 0.197
4 0.059 0.119 0.132 0.110 0.169 0.182 0.241 0.276 0.358 0.345
3 0.132 0.180 0.251 0.275 0.264 0311 0.382 0.382 0.394 0.416
2 0.239 0.263 0.345 0.358 0.335 0.359 0.383 0.430 0.442 0.417
1 0.275 0.323 0.358 0.371 0.418 0.407 0.384 0.362 0.397 0.406
0 0.300 0312 0360 0.395 0.419 0.362 0.328 0.306 0.283 0.316
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Table 1(b). Same as Fig. 8(a), except for 21:37 and 21:45 JST
4i
45
9 8 7 6 5 4 3 2 1 0
9 —0.069 —0.067 —0.051 —0.065 —0.063 —0.062 —0.061 —0.045 —0.029 —0.058
8 —0.038 —0.049 —0.061 —0.059 —0.045 —0.031 —0.030 —0.041 —0.040 —0.014
7 —0.061 —0.059 —0.024 —0.022 0.013 0.003 —0.018 —0.017 —0.016 0.019
6 —0.085 —0.031 0.003 0.025 0.027 0.060 0.061 0.073 0.063 0.065
5 0.039 0.031 0053 0064 0076 0128 0.160 0.171 0.162 0.204
4 0.104 0.155 0.127 0.128 0.189 0.239 0.270 0.271 0301 0.302
3 0.135 0.176 0.216 0.237 0.199 0.298 0.367 0.397 0.408 0.438
2 0.256 0.257 0.297 0.366 0.328 0.378 0.427 0.447 0.468 0.449
1 0.314 0.344 0.345 0.414 0.395 0416 0.387 0.465 0.427 0.466
0 0.355 0.395 0.337 0.367 0.387 0.398 0.389 0.399 0.409 0.458
Table 1(c). Same as Fig. 8(a), except for 21:45 and 21:52 JST
4i
4
9 8 7 6 5 4 3 2 1 0
9 —0.067 —0.050 —0.049 —0.032 —0.047 —0.016 —0.017 0.014 0.030 0.046
8 —0.063 —0.074 —0.060 —0.071 —0.057 —0.031 —0.006 0.008 0.047 0.023
7 —0.050 —0.060 —0.081 —0.045 —0.044 0.001 0.033 0.056 0.057 0.037
6 —0.026 —0.044 —0.042 0.028 —0.010 0.076 0.065 0.057 0.096 0.125
5 —0.006 —0.022 0.053 0.055 0.073 0.099 0.132 0.134 0.144 0.162
4 0.046 0.091 0.084 0.155 0.137 0.186 0.191 0.176 0.218 0.228
3 0.126 0169 0.196 0.214 0.221 0.251 0.263 0.264 0.322 0.315
2 0.162° "0.244 0.238 0.304 0.326 0.330 0.365 0.405 0.343 0.360
1 0.229 0.223 0.272 0.338 0.376 0.372 0.437 0.360 0.423 0.377
0 0.244 0.286 0.311 0.328 0.350 0.409 0.403 0.388 0.397 0.382
Table 1(d). Same as Fig. 8(a), except for 21:52 and 22:00 JST
4i
4
9 8 7 6 5 4 3 2 1 0
9 —0.059 —0.060 —0.071 —0.036 —0.036 —0.035 —0.012 0.001 —0.032 —0.020
8 —0.076 —0.086 —0.055 —0.054 —0.002 0.009 —0.030 —0.009 —0.028 0.002
7 —0.031 —0.022 —0.003 0.036 0.017 0.055 0.038 0.002 0.039 0.011
6 —0.021 0.004 0.038 0.056 0.039 0.048 0.074 0.076 0.100 0.067
5 0.030 0.061 ©0.092 0.085 0.092 0100 0.132 0.118 0.125 0.140
4 0.079 0.130 0.137 0.210 0.195 0.180 0.173 0.218 0.245 0.286
3 0.135 0.154 0.196 0.223 0.222 0.229 0.215 0.265 0.283 0.282
2 0.183 0.180 0.200 0.220 0.219 0.252 0.259 0.307 0.285 0.323
1 0.228 0.191 0.230 0.243 0.209 0.261 0.301 0.269 0.312 0.304
0 0.237 0.23¢ 0.253 0.272 0.231 0.269 0.270 0.251 0.249 0.255
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Table 1(e). Same as Fig. 8(a), except for 22:00 and 22:07 JST

a1
45
9 8 7 6 5 4 3 2 1 0

9 —0.024 —0.015 0.017 0.015 —0.019 —0.020 —0.054 —0.064 —0.062 —0.018
8 —0.008 —0.018 0.001 —0.011 0.011 —0.012 —0.055 —0.044 —0.042 —0.030
7 0.019 0.005 —0.019 —0.009 0.012 0.000 —0.030 —0.029 —0.047 0.003
6 0.036 —0.007 0.028 0.009 —0.018 0.018 0.008 0.009 0.001 0.012
5 0.072 0.041 0019 0.028 0.020 0.036 0.027 0.044 0.063 0.047
4 0.055 0.102 0.056 0.080 0.048 0.103 0.087 0.087 0.120 0.153
3 0.108 0.127 0.099 0.137 0.152 0.150 0.135 0.195 0.211 0.205
2 0.147 0.105 0.165 0.186 0.215 0.277 0.261 0.282 0.228 0.243
1 0.132 0.156 0.206 0.263 0.267 0.285 0.284¢ 0.325 0.238 0.246
0 0.146 0.169 0.204 0.243 0.264 0.268 0.287 0.261 0.228 0.210
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Fig. 8. Movement of radar echo pattern. An Fig. 9. Time change of surface wind and 10
open circle indicates movement relative minute rainfall at the Tanegashima
to the typhoon center. Weather Station.
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