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8 . Behavior of Sub-System of Cloud Clusters in the Tropics

during the TOGA-COARE I0P

Md. Nazrul Islam, Hiroshi Uyeda, Nobuhiro Takahashi,
Osamu Kikuchi and Katsuhiro Kikuchi (Fac. Sci., Hokkaido Univ.)

<Introduction? In the HWestern Pacific
tropical region, TOGA-COARE project is
continuing to investigate detail infor-
mation of the characteristics of the
tropical cloud clusters. We started a
work on a view to find cut the struc-
ture and behavior of the sub-system
{Mori, 1992) of cloud cluster because of
its importance for better understanding
of the characteristics of the convection
in any field. :

<Data> We hawve analyzed the data
collected by Keifu Maru (JMA) during the
TOGA-COARE IOP from Nov. 3 to 16, 1992,
The reflectivity data were digitized on
a8 2.5 km mesh covered 500 km in diameter
centered at 0.5°8 and 154.5°E. We pre-
ferred the data in PPI(el.=0.0°) scans.

<Procedure; We have selected a
number of individual echo cells which
must be combined to form a sub-system,
e detected the selected echo{es) and
labelled it by a symbol, then followed
until it merged with another echo{es) or
moved outside the radar range. New
echoes were labelled by new symbols and
followed until the latest cne merged.

<Results & Discussion»
two casas of Nov.12, 1982,

We analyzed
in detail.

[Case-~1l] Figure 1 shows the structure

and evolution of a long lasting (about

KEIFU MARU

14 hours), inte-
nsive(in 4dBZ) and

and start to form a line echo.
Another new echo a4 was already de-
tected in the south flank at 0804

JST and thus the chain was centinued.
This 1long line echo was in its maxi-
mum dimension 340 km{(in length) at 1104
JS8T. buring the traversed path, few
fragments (f1, £2, etc.) were separat-
ed by the sub-system at their respec-
tive time. & big fragment fl(about 60
km in length)} and the sub-system had
gone out of radar range after 1145 JS8T

-and 1245 JST respectively.

Figure 2 sheows the life cycle,
merging and fragmentation processes of
the sub-system corresponding to Fig. 1.
A group of detected echo cells merged
and left the sub-system at their respec-
tive time.

Area increase rate corresponding to
Fig.2 is shown in Eig.s. At the first
step it is 17 km“/min and increase
gradually. At step.3 the rate suddenly
increased at 33 km“/min. This sudden
in¢rease indicated that the ¢loud clus-
ter changed 1ts state from convective to
stratiform components. At step 4 area
increase rate was almost same, this
indicates that the sub-system reached
its maximum dimension. So, we have to
believe that the sub-system is either in
dissipating stage or on going to dissi-
pating stage. The increase mode for

NOV.12, 1892 PPIEL.=~0Q" )

long 1line shape
sub-system. Four
echo cells al, a2
, 83 and bl were
detected at 0604
JST at different
location. Their
next location

were traced at
0634 JST and 50
on. All of the
echo cells moved

N
4-][- 20km

RADAR

to the ENE. Two
cells, al and a2,
combined at 0704
JdsT. A new c¢ell
b2 detected at
0734 JS8T in the
noxrth flank of

the pre-combined
echo (main echo).
The combination

cof bl and b2 joi-
ned with the main
echo at (904 JsT

UTC=JST-9( hour)

Echo patterns and evolution of a
sub-system of a cloud cluster.
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»35dBZ and >45dBZ line indicates the
intensiveness and long lasting of the
sub-system.

we analyzed a short
lived(about 5 hours), guasi-circular
sub~-system appeared at 0612 JST. It was
formed by seven isolated cells having
the characteristics that new cells born
in the north and south flanks. Also,
few fragments were separated by the sub-
gsystem. The mazximum dimension of this
sub-system was about 116 km in diameter
and traversed a path 155 km in its
lifetime.

[Case-2] Next,

The area increase rate for Case-2
was faster than Case-1. This again
confirms that Case-1l is more stable.

KEIFU MARU NOV.12, 1992
x0% oaoaez |
- - going to merge »>20dBZ E
~ merge point ;
er . separate point / o
~ | * goingtodisappear | | p
= —__ old i \ .‘ )
S o e N
c —em o lOSE ‘.T
g i />35dBZ}/
= ¥
o 2 i
L /'\-/'v' -",‘./'\_
e >a5dBZ Y
0 T ] ) 1 | | q
05 07 09 11 13
TIME {JST)

Fig. 2. Echo area correspending te Fig. 1.
Quter line represents the total area
{>20dBZ) at the respective time.

1~4 Step No.

P |

e e Ty v o Lo s v L b s )

AREA INCREASE RATE (kmZ/min)

0
- 05 07 09 11 13
. oo >20dBZ
ok . >35dBZ
o >45dBZ

. TIME(ST)

Fig. 3. Area increage rate correspond-
ing to Fig. 2. Consecutive dots
show the step length in time.

<Conclusions> It was found that the
individual echo lifetimes of case-1 and
case-2 are 1:10-4:40 hours and 0:20-1:00
hours respectively. The sub-system
formed by the merging of individual echo
cell and propagated in ENE, It was
found that the merge criteria of the
sub~system are a) echoes move parallel
and inclined way, b) change direction or
speed(slow) just before merge, c) dis-
tance between two echoes will be less
than 5-7 km, and d) new echo has to be
born in the north or south flanks of the
main echo. Further analysis will be
done to show the organization and iden-
tification of the convective and
stratiform compeonents of cloud clusters
for the improvement of this study.

KEIFU MARU NOV.12, 1892
3 T T T T T
(x10°] |, separate poin old
6l * going lo disappear, - new _
» goingtomerge ) f VY ... separate
L * merge point 5
““g a's echo cells %
< 4L b's echocells A
ﬁ f's ragments
o
< L =
Q
5
w 2F 1
bj
ads
a37, -
N
2/~
0 =al f ; I i3
06 07 08 09 10 11 12
TIME (JST)
Fig.4. Same as Fig.2 except for Case-2.

= =

E -
(;;E- 50 1~6 Step No.
=

I

&

w0 e
gg 10 11 12
u_| |-

o L

e i

E =50 5

L] - 8

dad L

< TIMEJST)

Fig.5. Same as Fig.3 except for Case-2.
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Actual ) Windchill equivalent temperature
emperature
(*C) Actual wind speed {m 57"
Calm S 10 15
3
0 1 -2 -7 -11
-5 —4 -9 —-13 —-1é
10 -9 -13 =19 -25
-15 -13 -19 -26 -33
=20 ~18 —9¢ ~34 —42
-30 ~28 37 =50 -
—40 37 50 - -

t Giving the temperature ar which a wind of 2-23 m 57 would give ¢quivalent cooling,
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B i - W
L ey - 2

EHE #HoPLIHETAATI—F (2 32).
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