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The Relationship between Satellite-derived Cloud Parameters
and Measured Maximum Wind Speed in the Typhoon Genesis Stage
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Abstract

The Tropical Cyclone Analysis Working Group in the Meteorological Satellite
Center is promoting a subject for the technological development on the typhoon
genesis judgement using GMS imagery since 1989 in cooperation with the RSMC
Tokyo-Typhoon Center.

The main purpose of this development is to establish the bases and method
which can suggest the possibility of typhoon genesis roughly within 24 hours before
using GMS infrared imagery.

Next themes were aimeéd in the investigation for the technological development.

(1) Using maximum wind speed near the tropical cyclone’s depression center

measured on the aircraft in the period from 1982 to 1986 as objective corre-
spondence data.

(2) Parameterizing the 6 hourly characteristics of the cloud appearance and the

6 h variation trend in the organizing stage of a tropical cyclone as follows, and
investigating synthetically these parameter points.

a) Appearance of Cumulonimbus (Cb) in 9 regions centering the cloud
system center of a tropical cyclone that suggest the characteristic on deep
convection. (Named “Cb parameter”)

9 regions are devided by three circles (their radii are 250km, 500km and
750km) and two lines (NW-SE and NE-SW line through the cloud system
center) . Only the central region is circle, others are fan figure.

b) Appearance of curved cloud band (for only a typhoon developed in “Band

pattern”) or dense cloud overcast (for only a typhoon developed in “DO
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pattern”) that suggest the characteristic on deep convection too. (Named

“Band/DO parameter”)
¢) Appearance of Cirrus (Ci) streak that suggest the characteristic on

divergence at the upper layer. (Named “Ci parameter”)

The following 3 subjects were clarified through the investigation.

(1) Each parameter point was defined as adding the appearance point and the
6 h variation trend point (“Cb parameter” was calculated as regional
weighed average) . Three parameter points were added to the “total point”,
and the “total point” at once was supposed that it meight describe the
maximum wind speed at the time.

In this situation, correlation coefficients between the “total points” and
the measured maximum winds were smaller than 0.4. But, correlation
coefficient between the “total point” averages within 24 h before and the
maximum winds was higher as 0.575 for “DO pattern”. On the other hand,
the same operation had not good correlation for “Band pattern”.

(2) As the next process, “Cb parameter” points were checked individually in
each region considering the time average and time lag against the measured
maximum wind. As a result, time averaged “Cb parameter” points in the
peculiar region depending on the cloud pattern had higher correlation
coefficients between the maximum winds considering the time lag extend to
increase in wind speed.

Likewise, time averaged “Band/DO parameter” points and “Ci parame-
ter” points considering the time lag had higher correlation coefficients
between the maximum winds.

(3) Using 3 parameter points which were detected through the (2) process and
had higher correlation coefficients, for “Band pattern”, the “total points”
by the product of next 3 parameter points including the Coriolis factor
a) Average of “Cb parameter” point (adding the appearance point and the

6 h variation trend point in the central region) at -06h, -12h, -18h and

-24h.

b) Average of “Band/DO parameter” point (adding the appearance point
and the 6 h variation trend point) at -24h and -30h.
¢) Average of “Ci paraméter” point (adding the appearance point and the

6 h variation trend point) at 00h and -06h.

d) The Coriolis factor depending on the latitude of the Cloud System

Center.
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had higher correlation coefficient (0.539 for all wind speed, and 0.418 for

wind speed less than 35 knots) between the maximum winds.

And for “DO pattern”, the “total points” by the sum of next 3 parameter

points multiplying by the multiple regression coefficients including a bias

a) Average of “Cb parameter” point (adding the appearance point and the

6 h variation trend point in the western medium region) at -12h and -18

h multiplying by 0.7407.

b) Average of “Band/DO parameter” point (adding the appearance point
and the 6 h variation trend point) at 00h and -06h multiplying by 0.3726.

¢) Average of “Ci parameter” point (adding the appearance point and the
6 h variation trend point) at -06h and -12h multiplying by 0.1883.

d) 2.7071 as a bias.

had higher correlation coefficient (0.607 for all wind speed, and 0.777 for

wind speed less than 35 knots) .

Using the relationship between the “total points” decided through (3) and

measured maximum winds, the bases and method for the typhoon genesis judgement

were expected basically.
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