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Features of Satellite Observed Cloud-Top Temperature Contour
Pattern of Convective Cloud Clusters with Heavy Rainfall
in Baiu-Season—Case Study—

X B #E 2
Hiroyuki Koba*

Abstract

Evoluation of convective cloud clusters and accompanied heavy rainfall characteristics
were studied using the contour map of satellite observed equivalent black-body cloud-top
temyerature (Tpp, averaged over 0.1° lat.x0.1° long. area) observed every 30 minutes
and rainfall data from dense AMeDAS automatically reporting station network, in the
case of a heavy rainstorm in Kyushu on 27-28 June 1979.

1) Heavy rainfall (more than 10 mm/30 min.) was mostly found in correspondent to
“minnimum Tzp core (Tgr lower than —60°C, its closed contour diameter 40 km)”.

2) Correspondence between the heavy rainfall and minnimum Tpp core was mostly
good during the core developing stage (the period when the core temperature was decre-
asing), but in the mature or decaying stage of the core the correspondence was poor.
Also this correspondence was less obvious in the area where orographic enhancement of
rain was expected.

3) An empirical relation was. derived between the minimum temperature Tgp(°C)
of the cores and expected 30 minutes rainfall amount Ry (mm) associated with their

passage :
R4=0.015 T5p2+0.753 Tpp+11,
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Fig. 1 Location of rainfall station (AMeDAS
=Automateted Meteorological Data Aquisi-
tion System) in Kyushu district. The symbol
“®” shows the location of the station and
the attached numeral denotes the station
number shown in Fig. 3, Fig. 6 and Fig. 9.

Fig. 2 The distribution of 24-hour rainfall
amount (mm) from 15Z June 27 to 15Z June
28 in 1979.
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Fig. 3 The change of hourly rainfall amount
(mm) from 16Z June 27 to 15Z June 28 in
1979.
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Fig. 4 Tpp contour map with radar echoes for Case 1, 2310Z June 27 1979. Contour
lines are drawn at intervals of 5°C. Echo intensities are shown in three classes, Weak

(W) : <4 mm/h, Moderate (M) : 4 mm/h~16 mm/h, Strong (S) : 16 mm/h=.

They were

expressed as “ WwW”, “ @ M” and “ @ S”, respectively. Echo top heights are

shown in 100 m. The symbols En(n=1, -

+, 5) denote the convective cloud masses.
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Fig. 5 A sequence of infrared imageries taken at intervals of 30 minutes for Case 1.
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The symbols
E3, E4 and E5 in (b) are the same symbols shown in Fig. 4 and the others are the same symbols
shown in Fig. 6.
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Fig. 6 Changes of the distribution of the cold
areas and the rainfall areas at intervals of
30 minutes for Case 1. The areas where rain-
fall amount exceeded 10 mm/30 min are shaded
and the symbol “C” indicates the AMeDAS
station where observed the maximum value
of 30 minute rainfall amount. The symbols
Cor (n=1,2,3 T=Z,A,B,C) are the cold
areas related to the each convective cloud
top and are also shown in Fig. 5.
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Fig. 9 Same as Fig. 5, but for Case 2. The symbols F3, F4, F5 and Gn (n=1, ---, 4) in (c) are

AT 4

the same symbols shown in Fig. 8 and the others are the same symbols shown in Fig. 10.
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The hodograph near the active con-

vective clouds shown in Fig. 4 and Fig. 8;
(a) Case 1, (b) Case 2. The altitude is ex-
pressed in pressure and in 100 mb. The sta-
tion 807 and 827 is located just north of ac-
tive convective cloud area and just south of

them, respectively.

The hodograph shows

that the vertical wind shear in north (807)
of active convective cloud area is larger than
the one in south (827).
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Fig. 13 A relation between the 30 minute rain-
fall amount (mm) of AMeDAS stations and
Tpp (the averaged value in a 0.1°x0.1°
square centered at the AMeDAS station) for
Case 1 and Case 2. For example, the Tgzp
at 1010Z corresponds to the rainfall amount
from 1000Z to 1030Z. The curve in the
figure indicates the relationship of upper limit
of the 30 minute rainfall amount to the Tzp
(—=70°C=<Tpp<—20°C).
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