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An Estimation of Surface Wind Profile within the Range
of 200km from a Typhoon Center Using GMS Images.

gk =t
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Abstruct

In this report, we represent a technique to estimate surface wind profile to the point 200km
from a typhoon center. This technique uses typhoon cloud parameters extracted from GMS
images such as “eye size”, “CDO size”, “cloud system size” etc.. A radius at which the
maximum wind speed is measured (hereafter called Rm) is estimated by regression analysis
between Rm (700mb) measured by aircraft and cloud parameters. In order to derive regression
equations, the typhoons were classified by the cloud patterns into three categories, i.e EYE-
pattern, CDO-pattern and OTHERS. In case of EYE-pattern, a well-defined relationship
between measured Rm and estimated Rm is obtained with correlation coefficient of 0.712 and
RMSE of 0.17'1at.. However in case of CDO-pattern and OTHERS, much less relationships are
obtained. These results are acceptable because high correlation, as well known, exist between
Rm and “eye size”.

When a typhoon reaches mature stage, it is assumable that the 700mb Rm is very close to
surface Rm, and V at Rm (i.e. maximum wind speed) is able to obtain in from CI number by
Dvorak technique, then we can delienate a surface wind profile around typhoon center by using
a following equation,

V +r* =Const.
Assuming x as 0.6, we compare the calculated surface wind profile with sea surface wind
distribution measured by aircraft (subjectively estimated by meteorologist) and wind distribu-

tion of flight level (700mb) .

Results show that this technique makes a good estimation when a typhoon has an eye.
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Table 1 Predictors for the multiple regression
analysis of Rm. No. 1-19 are the typhoon cloud
parameters extracted from GMS images.

Ne Predictor

1 EYE-CRCL Circularity of eye.
2 EYEMX Major axis of eye.
3 EYEMN Minor axis of eye.
Average of major axis and
4 EYEAV minor axis.
5 CDO-CRCL Circularity of CDO.
6 CDOMX Major axis of CDO.
7 CDOMN Minor axis of CDO.
Average of major axis and
8 CDOAV minor axis.
9 SYS-CRCL Circularity of cloud system.
10 SYSMX Major axis of cloud system.
11 SYSMN Minor axis of clould system.
Average of major axis and
12 SYSAV minor axis.
13 CU-N é\ilgthem convection cloud
14 CU-E Estern convection cloud size.
15  CU-S Sigghern convection cloud
16 CU-W Western convection cloud size.
17 CU-AV ngrage of convection cloud
Distance to frontal cloud
18 BAND band.
19 ROTAT Rotation of cloud band.
Location (latitude) of
20 LATS typhoon center.
21 PRES Minimum sea level pressure.
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Thble 2 Multiple regression equation and correlation coefficient between estimated Rm and measured Rm in

the case of dependent sample.

1 2 3 4 5 6 Const.
Predictor EYEMX PRES CDOAV CU-S CU-E
EYE pattern Coef. 0.362 0.355 1.150 0.709 —0.640 —330.82
Cor.coef. 0.692 0.715 0.733 0.744 0.757
Cases 88 RMSE 0.17deg
Predictor CDOMX PRES CU-AV LATS CDOAV BAND
CDO pattern Coef. —0.494 0.539 0.745 0.103 2.169 0.564 —552.86
Cor. coef. 0252  0.429 0.473 0.507 0.522 0.532
Cases 179 RMSE 0.21deg
Predictor CU-S ROTAL CU-W LATS CU-E
OTHERS Coef. —0.494 0.539 0.745 0.103 2.169 —20.23
Cor.coef. 0.556 0.611 0.622 0.632 0.645

Cases 106 RMSE 0.39deg
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of major axis) vs Rm measured by aircraft
the case of EYE pattern for 1980-86.
Numeral in Fig. show frequency.
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