5 34 % 55 1 1) X R OB 2 Vol. 34 No. 1
20104E 1 H Chinese Journal of Atmospheric Sciences Jan, 2010

A, AF5AL. 2010, FEF TRMM TR X — IR AL w RLLR I I8 H T 3l SO oK 25 R i DG /9T [T, KRR, 34 (1) 58-70.  Yuan Tie,
Qie Xiushu, 2010. TRMM-based study of lightning activity and its relationship with precipitation structure of a squall line in South China []].
Chinese Journal of Atmospheric Sciences (in Chinese), 34 (1): 58 - 70.

£ F TRMM T B % — ¥ 4 i i 4 1 1K B 35 2
RESHKEHNERT5R

=+ 1.3 X D2

74 w54
LMK R T SRS I T 5% 24 730000
2 ERREE RS EI G T R RS SRR ERN LR =, Jb 100029
3 BB TE X R XIS TR, 220 730000

# E FAPEITES PAE (TRMM BRI s (PR) . IS (LIS) RISt (TMD %3¢
AL, BFGTT 2005 4F 5 H 6 H & A AE R EAER Y — UORME L R R N LG o R L S oK Z B R, 250 %
B, LR R G PR K AR 2 i —24, (LR BEKREAE R FE oW EBRKE, fRZEINE KA
XX, AR IR B X3, 7E 6 km 2B F TR H & AR B 09 B R 7 i U 2R IR AR 7E 35~50
dBZ [X[0], WE{EIREITE 40~45 dBZ, 35 dBZ LATNH/D . WFSTR R, X It S ) fee K o 3k B 36 2 ARk v] AR
G HbAe 7S B (9 DA FELSTUBSCRT G 30 R RS BE o o) TR L S5 bl 2 TR O PSR 3R BH . R BN L R AR ZEAIRS TR D35 1)
AT 200 KR IX, MITE 240~260 K [ DXt ] R 21 20 R R, 3 — 8o b FREZe )2 = X3, 456 2003
AF 417 HEWER X 03— IR RER R G R — D R B, SR RUEE b S DA PR ASURORR KRR 9 7K 2 1 22 [
RIHAEF BUIMARE KRR, HHICREGE 0. 92, SN ATECH VK AH 3 /K 2 8 22 18] P A 6 R A TP RUBEBU(E AR
SN LR [ AL FI R R 3R G0 ) TN F SRR R 39 R R T 7

KER ML NHE BKETH UOEREK SR TRMM BA

XEHS 1006 - 9895 (2010) 01 - 0058 - 13 hESES  P427 XHEkFRIRED A

TRMM-Based Study of Lightning Activity and Its Relationship with
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Abstract The data from precipitation radar (PR), lightning imaging sensor (LLIS), and passive microwave imaging
(TMD onboard the Tropical Rainfall Measuring Mission (TRMM) satellite have been used to investigate lightning

activity and its relationship with precipitation structure of a strong squall line over south China on May 6, 2005. The
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results show that convective rains only occupied half of the area of stratiform rains, but the former contributed much
more rainfall to the total than the latter. Most lightning flashes occur near the strong convective region, and a few
flashes occur in the stratiform region of the squall line. At 6-km altitude, most of lightning flashes occur in the echo
region between 35 and 50 dBZ, which peak during 40 - 45 dBZ, and fewer flashes can be seen in the echo region
with reflectivity smaller than 30 dBZ. The results also indicate that the vertical profile of the maximum radar reflec-
tivity has capability to reveal flash rate and vertical development of convective cells. Furthermore, it is found that
most of lightning flashes occur in the region of low brightness temperature, especially the region lower than 200 K,
and a few flash can also be seen in the region of 240 - 260 K, which usually corresponds to the stratiform region of
squall lines. A combined study with another squall line over the Huanghe River-Huaihe River area on April 17, 2003
shows that there is a close relationship between flash rate and ice precipitation content between 7 — 11 km altitude at
a convective cell scale, and the correlation coefficient is 0. 92, which suggest that the stable relationship between

flash rate and ice precipitation content can be valuable in the study of both the assimilation of lightning data into me-

soscale models and lightning flash parameterizations of squall lines.

Key words squall line, lighting flash, precipitation structure, ice precipitation content, TRMM satellite
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Fig. 8 Polarization-corrected temperature (PCT) at 85 GHz with flash locations. Plus signs indicate flashes
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