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Chen Dan, Lii Daren. 2010. A preliminary analysis and comparison between Typhoon Matsa (2005) and an equatorial cluster of
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Abstract Cloud tops and rainfall structures of Typhoon Matsa (2005) and the Equatorial penetration convective cluster (EPCC) which
is located in the southern South China Sea are analyzed and compared based on the data from the TRMM Precipitation Radar (PR),
TRMM Microwave Imager (TMID) and Visible Infrared Scanner (VIRS). Firstly, the tropical tropopause layer (TTL) and the EPCC
which penetrated into the TTL are illuminated and defined. And then, the cloud tops and precipitation structures of Typhoon Matsa
and the EPCC are analyzed and compared. The results are as followings: (1) In heavy rain areas, ice particle scattering occurrs at the
cloud-top of Matsa and the EPCC, but the scattering intensity of the EPCC is much stronger with 85 GHz brightness temperature all
below 180 K and the difference between the cloud tops from the PR and the VIRS for the EPCC being larger as well as the curve of
VIRS cloud-top brightness temperature being flat. (2) The percent of samples of deep convection, and the percent of penetration con-
vection, and esp. the percent of deep convection accounted for by penetration convection in the EPCC are more than those in Matsa,
with the clouds in the Matsa and the EPCC from 10 to 20 km whose top heights dominate between 10 and 12 km, but the distribution
of PR cloud tops between 10 and 20 km in the EPCC relatively continuous and wide. (3) Stratiformis precipitation is the predominant
type in Matsa and contributes more rainfall to the total. However, convective precipitation is mainly found in the EPCC with larger ra-
tios of convective area to stratiformis area, convective rainfall to stratiformis rainfall for the EPCC than those for Matsa. (4) The re-
sults also show that the profiles of both the convective and stratiformis precipitation for the EPCC are deeper than Matsa with the con-
vective and stratiformis profile depth being 18 and 11 km, respectively. In addition, the fact that, the percent of samples of penetrative
convection in the EPCC more than Matsa as well as the profile of convective and stratiformis precipitation deeper than Matsa seems to
suggest that the local vertical convective intensity of the EPCC is stronger than Matsa.
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Fig.1 Infrared temperature (unit: K) at Channel 10. 8 pum of Matsa within the VIRS scanning range in

its initial (a), developing (b) and weakening stages (c¢) ,and infrared temperature of the EPCC (d)
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Fig.2 Near surface precipitation rates (unit; mm/h) of Matsa within the Precipitation Radar scanning range

in its initial (a), developing (b) and weakening stages (¢). and near surface precipitation rate of the EPCC (d)

(The locations of the six cross-sections are also shown)



890

Altitude (km) Altitude (km) Temperature (K) Altitude (km) Altitude (km) Temperature (K) Altitude (km) Altitude (km)

Temperature (K)

s dBz
59.25
39.50
19.75
0
150
170
190
210
230
250
A !B
131.6 131.7 131.8 131.9 132.0 132.1°E
dBz
59.25
39.50
19.75
0
190
210 4~
2304
250 4
123.1  123.2  123.3 123.4 123.5 123.6°E
dBz
59.25
39.50
19.75
20
(e2) g
15 bty
10 ] i H H B
5 W

123.4

123.6 123.8 124.0°E

Altitude (km) Temperature (K) Altitude (km) Altitude (km)

Altitude (km)

Temperature (K)

Altitude (km)

Altitude (km)

Temperature (K)

KL 2010,68(6)

Acta Meteorologica Sinica

20 & dBz
15 - 59.25
- 39.50
35 19.75
N
20
(bZ) i?m]x
T e L S LRI ROt SRIRISIES ARt SRR Rt
104
5
0
170
190
210
230
250
270
D
124.4 1246 1248  125.0  125.2°E
w Bz
59.25
39.50
19.75
127.70 127.75 127.8 127.85°E
. dBz
59.25
39.50
19.75
0
140 -
(f3) S— ¥§I§
170l
2009 e T N T
2307
. L
112.0 112.2 112.4 112.6°E

3 &2 Fraf i 6 A5 T PR 3k AT B 5 CR AR 1D o TR T B 58
m B CR AR 2) \VIRS 2 TisE i TMI A IE SR CRFR R 3)
(a. WIWEBTBL, boeod. RIBBIE 3 ARG KERAL, e BB B, 1. J71E 28 B X = BD
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the TMI polarization corrected temperature (az — f3) to the six locations in Fig. 2
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Fig. 4 Spectral distributions of cloud tops (%) between 10 and 20 km (with the resolution
of 250 m in vertical) for Matsa’s three stages (a, b, ¢) and the EPCC (d)
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Table 1 The sample percents (%) of deep convection and
penetrant convection for Matsa’s three stages and the EPCC
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Table 2 The statistics on the samples and the rainfall
proportions (%) of convective and stratiform cloud

precipitation as well as the averaged precipitation rate
(mm/h) for the three stages of Matsa and the EPCC
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Fig.5 Vertical profiles of the average rainfall rate for the convective (a; — ¢;) and stratiform (a; — ¢;) precipitation
for the developing stage of Matsa’s inner (a; , a,) and outer (b;, b,) spiral rain belt and the EPCC (¢, ,c;)
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