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Abstract

An aircraft dropsonde observation was conducted over the East China Sea at the time of a Tropical Rainfall
Measuring Mission (TRMM) overpass. A mesoscale cloud cluster (CC) was observed by the TRMM, and the

surrounding environmental conditions were clarified by

the aircraft dropsonde observation. The CC was

developed in the wet region on the day when precipitable water gradient was most significant. The decaying
stage of the CC was observed by both the TRMM and the dropsondes. The precipitable water gradient zone
was limited to levels below 700 hPa. Wet southeasterly inflow in the lowest level and dry inflow above was
essential to the formation of convective instability. The CC in the decaying stage had an optically thin cloud
top and no convective precipitation. The microwave index f tended to be smaller than those observed in the

Tropics and with strong CC convection.
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Table 1 Main specifications of PR, TMI and VIRS
on-board the TRMM.

Precipitation Radar (PR)

Observation Frequency 13.8 GHz

Scan Mode cross-track scan

Swath Width 215 km

Observable Range From surface to a height 2 15km
Range Resolution 250 m

Horizontal Resolution 4.3 km at nadir

TRMM Microwave Imager (TMI)

Observation Frequency 10.65, 19.35, 21.3, 37.0 and 85.5 GHz

Polarization vertical / horizontal (21.3 GHz : vertical only)
Scan Mode conical scan with an incident angle of 49°
Swath Width 760 km

63.2 km x 36.8 km (10.65GHz) ~
7.2 km x 4.6 km (85.5GHz) _in footprint size

Horizontal Resolution

Visible and Infrared Scanner (VIRS)

Observation Band 0.63, 1.6,3.75, 10.8 and 12.0 ' m
Scan Mode cross-track scan

Swath Width 720 ki

Horizontal Resolution 2 km at nadir
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Table 2 Aircraft and observation facilities.
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Fig. 1 Daily surface weather map at 09 JST 6-11 July.
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0440JST 10 July  0540JST 10 Jul ~ 0640JST 10 July
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Fig.3 Hourly TBB distribution on 10 July. Times of GMS observation at around 30°N are
indicated in JST on each panel. Lines of latitude and longitude in each panel are 30°N and

130°E, respectively. The dimension of each panel is 580 km (horizontal) x 665 km (verti-
cal).
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Fig.4 Time changes of the cloud area of the cloud
cluster derived from GMS TBB.
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Fig. 5

Clouds and precipitation detected by the TRMM. (a)TBB from VIRS 10.8 um measurement. Red circles indicate
the locations of dropsonde (with time in JST) and rawinsonde (N : Nagashima and K : Keifu-maru) observations. (b)
Rain flags deduced from PR measurement. ST, CV, BB, WM and VG are, respectively, stratiform precipitation
without bright band, convective precipitation, stratiform precipitation with bright band, warm rain, and virga. (c)

Precipitation intensity derived from PR measurement at a height of 3 km. The rectangle indicates the area of Figs.
6a, 7 and 8.
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Fig. 6

Precipitation detected by PR. (a)Horizontal section at a height of 3 km. The area of panel

is shown in Fig. 5¢. (b)Vertical section along line al shown in (a). (c)Vertical section along
line a2 shown in (a). (b)Vertical section along line ¢3 shown in (a). The ordinates of b, ¢
and d are indicated by an arbitrary unit of height (0.25 km intervals) above mean sea level,
‘80’ corresponds to sea level and ‘0’ to 20 km.

ol e ®2ERT, #oT, 7778« 7 7RAY—H
N BT kmic bl > TEEBEN > Tz L H 2
s5hd, 779K « 75 AY —EAIOEERE TMAZL
TR2Z2EVWEREDONT Y, ZOEFEXHEN DT O
KEREPRS>NI,

TMI CHH S W 2 1EERE (TB) K WEOHER
EEARBLETH 2, TMI OSFERE (B &
37GHz T27X18km TH Y, SSM/l & ¥ E THOE
BE#~ 4 7ot v 3 Buw, PR ® VIRS 04
FRREICH AN S LR DD, s EA—DOFEW
BEHInTwaiz®», TRMM Tik~4 27 ol & ok
HRBERYy — 7 — D7 —F 21Z £ A CERERHEAS
ORETEMT 2 EMNTE S, 19GHz BERIE O TB
(TB19V) B BAEFRBL, KEKZEOFELZ
J %, 1356JST i2id, &b AKXw» TBIOV ik (31.5°N,
127 .8°E) O Uiz iR kD & 2 2R eh, 77
T Re 2 TR —TCREKD D BERDFDED KE 572 (F]
8a). FNLSMC HI1FIE 127.8 E 12t > CHdkiz TB19V
DR EZRIBBEEL Tz, 2 21 VIRS OFEANT —
FIZH/NE W EBEYNR S, PR TRERMEREAR

VEBOLOLEHBIE NI E 25 THS, s DEFRIC
BRADEX 2 H5REEVEND - LfEEES NS,
21 GHz BERK O TB (TB21V) i b Bk B 7 S
Ny, TBIOV E 822D 757 Rer 525 —RNOMEHN
FEHIO/NEWESIDE R UnRR/NEhoTz, IR
KEKDAADZERE FEOKSI & 2 8EOW T2 E
LLTHEZ LN, ERMCED I~ A 7 ol OBEHE
EHER L DLERSD L0, THICOWTRSHBDOR
MTh2, 8 GHz EHERIHO TB(TB8V) ik EEED
KEEBS DI EE/INE {5, fREHLE (Spencer ef
al.,1989) % L7-ff (PCT85) %R 8blZmdA, Zh
5 3PEDOHF T PR OB & OXFIRIE PCT 85 »3
BbH»rol, Zhid, PR TBEIE hicksE L LT
EBIKRELZLIFEOELSDDDTHoTZ 2k
7.

Liu ef al. (1995) X Zhi T-LRENTRLF I & 2 5 £k
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(microwave index, f) %

f=(1-D19/D19,) +2(1—PCT85/PCT85)
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TRMM VIRS measurements
13568JST
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Fig. 7 Cloud parameters from VIRS within the rectangular area shown in Fig. 5¢. (a)Cloud top
temperature from VIRS 10.8xm measurement, (b)TBB difference between 10.8 ym and 12.
0 xm, and (c)cloud classification using the split window method. The cloud category of
Cu/N, 13, Ch, DC and 12 indicates cumulus etc., warm optically thin cloud, cumulonimbus,
dense cirrus, and cold optically thin cloud, respectively.

TRMM TMI measurements
1358JST
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Fig.8 Microwave parameters from TMI in the rectangular area shown in Fig. 5¢. (a)TMI 19
GHz TB (vertical polarization), (b)TMI polarization-corrected 85 GHz TB, (c)precipita-
tion intensity estimated from microwave index f.
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Fig. 9 Observation results of (a)dropsonde launched at 1427 JST, (b)rawinsonde launched at 1430

JST at the Nagashima ground site, and (c)dropsonde launched at 1321 JST. RH : relative
humidity, 6 : potential temperature, fe : equivalent potential temperature, fes: saturated

equivalent potential temperature, u: zonal wind, v: meridional wind.
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Fig. 10 Cloud photograph taken on board the aircraft. (a)1434 JST, (b)1306 JST.
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Fig. 11 Observed specific humidity profiles. Of eight
profiles, five are very similar.
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