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Objective Estimation of the Maximum Wind Position in
Typhoon using the Cloud Top Temperature Analysis of
the Satellite TBB Datax
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ABSTRACT

In order to provide an information as input data of possible storm surges in advance, the typhoon
center and maximum wind position analysis scheme must be developed for the initialization of pressure
and wind field. This study proposes a semi—automatical and objective analysis method and a procedure
on a real time basis using the satellite TBB data of the GMS IR1, NOAA satellite CH4 and CH5, and
shows the result of an experimental analysis. It includes a simple method of determining the
parameters of the typhoon using minimum top temperature of the convective cloud near the inner eyewall.
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The method analyzing the isotropic cross sectional variation of TBB gradient from center to

environment was developed to determine the center of Rmax of typhoon. This position of intense

eyewall from typhoon center can be considered as the position of maximum wind. The results of

estimation of typhoon center show very good agreement to the results of synoptic analysis. It is
found that the Rmax is approximately 50-200km. From the comparison of the GMS and NOAA IR
TBB data, it is found that the Rmax from NOAA data tends to be longer than those from GMS data.
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TABLE 1. Characteristics of satellite data used in the study

GMS IR1 NOAA CH4 NOAA CH5
Measurement and TYPE Digital VISSR AVHHR in HRPT AVHRR in HRPT
format format
Wavelength Band 10.5-11.5um 10.3-11.3um 11.5-12.4pm
Region GMS P-S Region 16N, 110E 16N,110E
(35N, 127E) - BIN, 161E - 5IN,161E
Resolution(pixel*line) 10241024 1024%1024 10241024
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FIGURE 1. Flow chart for determination of the position of maximum wind in Typhoon
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FIGURE 2. The path of Ty9612 KIRK. The thin line indicates the
path obtained from synoptic analysis. The line with circle
indicates the path from the present study.
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FIGURE 3. The GMS TBB field of typhoon KIRK(9612). The lower panel is an
expanded field. The symbol +,0, and A denote the eye position, the eye before
3 hours, and the eye after 3 hours, respectively.
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FIGURE 4. The GMS TBB on isotropic cross section centered at eye of typhoon KIRK(9612)
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FIGURE 5. The track and the Rmax position of TY9612 KIRK estimated from TBB analysis using
GMS IR1. The blank and black symbols indicate the eye position and the corresponding
Rmax position, respectively.(The all symbol points consist of the 3-hour time interval.)
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TABLE 2. The position of typhoon center and the radius of maximum wind
satellite data of GMS IR1.

estimation from

satellite GMS IRt
evem\ eyeEN) Rmax(km)
00Z 10 AUG 96 (130.56,24.61) 98
03Z 10 AUG 96 (130.81,24.40) 118
06Z 10 AUG 96 (130.78,24.60) 124
09Z 10 AUG 96 (130.67,24.37) 93
127 10 AUG 96 (130.57,24.17) 113
157 10 AUG 96 (130.31,24.11) 116
187 10 AUG 96 (130.51,23.82) 74
217 10 AUG 96 (130.52,23.98) 149
00Z 11 AUG 96 (130.19,24.31) 115
03Z 11 AUG 96 (130.28,24.35) 90
06Z 11 AUG 96 (130.44,24.78) 206
09Z 11 AUG 96 (129.95,25.36) 113
127 11 AUG 96 (139.62,24.98) 155
157 11 AUG 96 (129.19,25.23) 134
187 11 AUG 96 (129.20,25.63) 173
217 11 AUG 96 (128.23,25.90) 171
00Z 12 AUG 96 (128.32,25.94) 144
03Z 12 AUG 96 (128.14,26.06) 134
06Z 12 AUG 96 (127.56,26.31) 124
09Z 12 AUG 96 (127.70,26.23) 184
127 12 AUG 96 (127.70,26.63) 165
157 12 AUG 96 (127.61,26.72) 132
187 12 AUG 96 (127.62,27.12) 164
217 12 AUG 96 (127.71,27.33) 124
00Z 13 AUG 96 (127.72,27.74) 161
03Z 13 AUG 96 (128.14,28.02) 90
06Z 13 AUG 96 (128.39,28.51) 106
09Z 13 AUG 96 (128.70,29.33) 92
127 13 AUG 96 (128.82,29.92) 122
157 13 AUG 96 (128.84,30.42) 92
187 13 AUG 96 (129.26,31.04) 214
217 13 AUG 96 (129.73,31.54) 173
00Z 14 AUG 96 (130.24,32.42) 122
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TABLE 3. The position of typhoon center and the radius of maximum wind

satellite data of NOAA Ch4 and Chb.

estimation from

satellite NOAA Chd w
event eye(EN) Rmax(km) eyeEN) m
1479UTC 10 AUG 96 (130.97,20.85) 101 (131.30,20.98) 82
2246UTC 10 AUG 96 (130.62,21.18) 132 (130.88,20.78) 80
1005UTC 11 AUG 96 (129.71,22.49) 200
1738UTC 11 AUG 96 (129.32,22.43) 178 (130.48,22.11) 194
2224UTC 11 AUG 96 (128.75,22.80) 163 (130.10,22.75) 175
0503UTC 12 AUG 96 (127.83,23.33) 112 (128.50,22.81) 149
0943UTC 12 AUG 96 (128.01,23.60) 115 (128.00,23.44) 176
2202UTC 12 AUG 96 (127.76,24.63) 130
0452UTC 13 AUG 96 (128.49,25.57) 163 (127.72,24.55) 147
0922UTC 13 AUG 96 (128.70,26.70) 82 (128.49,25.57) 82
1716UTC 13 AUG 96 (128.85,26.52) 85
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FIGURE 6. The track and the Rmax position using NOAA Ch4 data of TY 9612 KIRK
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FIGURE 7. The track and the Bmax position using NOAA Ch5 data of TY 9612 KIRK
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