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7'. Signature of Rainfall from the Convective and Stratiform Components
.Obgerved by KEIFU MARU radar during.the TOGA-CORRE IOF

Md. Nazrul Islam, Hiroshi Uyeda, Masﬁki Katsumata and Katsuhiro Kikuchi
(Graduate School of Sci., Hokkaido Univ. )

<Introduction> To understand the characteristics of the tropical cloud cluster
in the TOGA-COARE domain, cloud development, sub-structural(convective & strati-
form) features, estimation of rainfall etec. are essential. In order to reveal
such characteristics we used KEIFU MARU radar data, GMS-IR data, Convective
Stratiform Technique(CST), and analyzed beshavior of Sub-Bystem during the TOGA-
COARE IOP. . . .
<Data> . Radar(500km x 500km) data(2.5 km mesh) was collected by KEIFU MARU
during the TOGA-COARE I0P. We preferred the data in PPI(el.=0.0°) scans on
Nov.12, 1992. We also utilized the hourly brightness temperature(Tyy)
data(O.l’mash) of GMS-IR in.CD-ROM.-

<Procedure> Analysis of radar data for a Sub-System(SS) was discussed by
Islam et al.(1994) in Spring Conf., JMS. . In order to analyze satellite data, we
followed the CST algorithm modified by Goldenberg et al.(1990) for WMONEX.3 2
<Results & Discussioq; {igura 1 shows the area covered by the SS{7x10° km“}
and total echo(56x10 ). We see that the fluctuation of total echo area is
due to the existence of devaloping, mature and dissipating echoes including 'to
and fro' in the KEIFU MARU region.

Rain rate for SS and total echo is shown in Fig. 2., The variation of the
Ss convective rain rate(Sc), is controlled by the internal active convective
cells, intensify the average rain rate(Sa). Even the 55 covered 6.5% of the
total echo area(Fig.l), its rain rate is higher than the rain rate of the total
echo(Ra).

Figure 3 shows the variations of area and rain rate with time for the SS.
Rapid increase of rain rate related to the warm rain process in the developing
stage. In the 'dissipating stage, rain rate peak(shown by the thick arrow)
coincides with the peak of the echo area, related to the cold rain process.
Rain rate is inversely related to the area from Nov.l1ll, 2130GMT to Nov.1l2,
0030GMT, due to the merging effect, related to the formation of the SS.

Figure 4 shows the comparison of area between the results of radar(R) and
CST(G) analysis. The area for the convective and stratiform components are
comparable. On the cother hand, the area-integrated rates(Fig. 5) for the convec-
tive component of CST(Gc) is lower than the area-integrated rates for the con-
vective component of radar(Rc). This lower estimation of convective rainfall
underestimates the total CST's rainfall amount even the area was comparable(Fig.
4).

Figure 6 shows the calculated area of the S$ by radar(R) and CST(G) analy-
sis. We see that CST can't identify any cloud components till Nov.1ll, 2143GMT,
after that time convective area Rc is comparxable with Gc. As expected, the area
for the stratiform component of CST(Gs)  is higher than the area for the strati-
form component of radar(Rs) after Nov.l1l2, 0043GMT. The rainfall amount(Fig. 7)
of fhe S5 again shows the underestimation of convectiva rainfall for CST(Gc)
analysis.

KEIFU MARU NOV.11-12, 1982
I

é KEIFU MARU NOV.11-12, 1992 I T 7 T S TR e i VA T T
widh T ¢ " o F ¢ F ¥ T3 w0
z
o E
E < 20
< =
& <
o
& z
g 10
22 00 0 04 06 OJI_I_1R$IIL|I o §
TIME(GMT) NOV.11-12, 1992 19 2021 22 23 00 01 02 03

TIME(GMT) NOV.11-12, 1882
Fig. 2. Sub-System(S) & radar echoes(R)

Fig. 1. Area of tha Sub=- System and rain rate. Subscripts c, s & a are for
radar echoes. convective, stratiform and average.
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The stage dependent threshold temperature is shown in Fig. 8. We see that
radar echo area is comparable and lies below CST identified area. The C5T iden-
tified area lies below cirrus shield of Ty 215°K up to Nov.1ll, 2343GMT. Between
Nov.ll, 2343GMT and Nov.l1l2, 0448GMT, CST identified area lies below cirrus
shield of 220°K and after that it is below 230°K.
<Conclusions> It was found that the 55 moved ENE and covered 6.5% of the
total echo area brought a large amount of rainfall. Its higher rain rate,
especially the variation of the convestive rain rate, time lag between the
peaks of rain rate and echo area disclose the internal structure of the
tropical cloud cluster. Estimated rain rate of the cloud components, long
lasting of stratiform region, and continuation of convective region during the
disgsipating stage infer heavy rainfall from large and active cloud cluster in

the IFA of TCGA-COARE.
RADAR AND CST AREA NOV.11-12, 1982

SUB;SYSTEM NOVJ1—12 1992 L W1Uﬁ T T =TT 7 T
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—DEVELOPING TRANSITION Alys .
sr *m‘f’a _
< | e
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< : 12 <
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L ; 8
0 --d‘-‘ 1 i 1 i 1 1 i 0‘1 62 B3 0 1 1 L
19 20 @2z 23 00
TIME{GMT) NOV.11-12, 1582 8 ZOT]M‘E(ZGM'I')O%OV.(E—Q??BQEOG % g
Fig. 4. Area for CS8T(G) analysis and ra-
Fig. 3. Area and rain rate for Sub- dar echoes(R). Subscripts c and s are
System. same as in Fig.2. ‘
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Fig. 5. Same as Fig. 4 except for 'Fig. 6. Radar(R) & CST(G) area for S§.
area~integrated rates(AIR). Subscripts ¢ & s are same as in Fig. 4.
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Fig. 7. &Same as Fig. 6. except for Fig. 8. Cloud/Echo area. Cirrus shield
rainfall, ; ' area indicated by C with respective Thip -
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