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The representation of Cb Cluster’s life cycle
using TBB data and radar data.

BE Fx®

Masami Sakurada

Abstract

We attempted to describe roughly life stage of a Cb cluster by using some indices derived
from GMS TBB data. To extract objectively Cb cluster areas, we set following five criteria ; @
temperature of the area is composed of —30°C or colder, @ at the boundary of the cloud area,
V T is greater than 1°C/km, 3 the area is greater than 1,250km?*, @ cluster tracking is possible
on hourly images, ® cluster does not separate or merge. TBB indices are examined comparing
with coincident radar data within extracted area through life cycle. Result shows that the areal
increment/decrement of TBB= —50°C is the best index of devloping/weakening of a Cb cluster.
And difference between the highest and the lowest temperature is also a good index of Cb
cluster’s life stage.

Relationships between maximum areal size and life time, and between the size and coldest
temperature reached during life cycle is also investigated. Cb clusters smaller than 10, 000km?
have a short life time of about 3 hours, and coldest temperatures do not reach the tropopause
temperature. Cb clusters with size of 10,000-30,000km? and greater than 30, 000km? have life time
of 5 to 7 hours and 7 to 10 hours respectively. The coldest temperatures reach the tropopause

temperature when Cb clusters have sizs greater than 10,000km?.
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Fig.1 Temporal variation of TBB horizontal distribution (a) and cross section (b,c)
of a Cb-cluster. The Cb-cluster was observed on July 22, 1989 at sikoku district.
In (a) hatched area and blacked area represent areas below —30°C and —50°C
respectively. (b) and (c) shows TBB variation both crossing the gravity center
along the pixcel and the line respectively.
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Fig.2 Schematic flow of subjective extraction of Cb-clusters from TBB field.
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Photo. 1 GMS infrared image at 12UTC on July 12. 1989.

Fig.3 TBgB contour map at 12UTC on July 12, 1989
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Fig.4 Automatically extracted Cb-cluster areas (solid lines) and composited radar
echo (hatched pattern) chart at 12UTC on July 12, 1989.
Simbols of hatched pattern denote :-below 3ma/h.=4 to 15ma/h. * 16 to 63 mm/h.

mover 64mm/h.
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Fig.5 An exsample of time series of automatically extracted Cb-clusters.
Arrows both on the IR image (upper) and extracted Cb-clusters chart (lower)
indicate corresponding areas.
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Pﬁgg.’ b ool N c1: Total number of IR pixcels
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—=50°C
18 -90 4500F

N E1: Total number of radar echo
grid points
N E2: Number of radar echo grid
points over 4mm/h
e T Lo : Coldest temperature
T H1: Boundary temperature
T pv: TBB variance
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Fig.6 Time sequence of TBB-parameters and radar data within an extracted Cb-

cluster through its life cycle. The Cb-cluster was observed on July 14, 1988 at
western Japan.
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Fig.7 Same as Fig.6 excpt for Cb-cluster ovserved on July 15, 1988 at Hukuoka
prefecture.
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Fig.8 Same as Fig.6 excpt for Cb-cluster overved on July 22, 1989 at Shikoku district.
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