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b, THREHANELER—, BKEEHER, ReaRERMEERRE K, B,
FE—SERFBRA ARy (A0 1931, 1954, 1998 4F), KVLH FIFRIMERIFREEH K., i
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2002 £ @ ZE, KILP TR KFEETERBREE: 6 16 H~7H 2H, 7 A 16
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A EPRKIPH (FERBRE) DIREEREK. 58 0 R W6 E R, ¥,
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2002 4 4 ARITHP T HE LXK L ERIRE 5 B, HEMREMEKRL 1
UL, 5 AFEMBEAREAKIIRRE 5 UL, FEMZRMBT. JTLMEKGHH
PIKHBE R KN . WL AKSE GABKY) 17 H 8 B (dbxiatiE, TR Bk
IKAE 36. 13 m, ABIIEHKAL (35.00 m) 1.13 m; PCITBkIEASCH (BIREHEE) 14 H
5 Bk A7 43. 12 m, BB (42.50 m) 0.62 m; ¥EARBEITASCHE (HIESHE
Y1) 14 H 5 BP0 /KAL 42. 64 m, EEERAKLL (41,00 m) 1. 64 m, JFEBMBEHLK
¥ (WimEMD 5 8 19 H 2 Bt B S4B R /KAL 31. 52 my, GRS S ARRAK
fiL (30.68 m, 1975 4F) 0.84 m; EFAMIMOIASCH LEBO) 5 B 21 H 6 HER
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JKAL 18.48 m, JRN 7 5 R R KA.

2002 4F 6~8 H, BIBAMBT 3 BIFEMREK (B 2), 4RI NE 1B, 2B
MERTA 8 A LRI Bim Rk, 200246 A 16 H, KILWBHAMREY. 7 A9, ALK
VR EE (FREE BRKIRE, £ 1BRENER. B MR :EE
TREHX, KO THREREE. AR, MM, FAKER
i 600 mm, FEEE MR T FR R K (6 I BE W SRR LK AL BB % s, 7 B 1 B 08 BFKAL
31.93 m, ML FEBREAKA (31.50 m, 1949 4E) 0.43 m. 7 A4, BIEEE,
KITFHE A 2 BIMETERI. M7 H16~26 B, BIRE 2 REE KEHAREKTRE,
B, 7 A¥E. LMK ERBmES LU E. BT4. 5 ABWLRSE 1 B
WHEPHANCEME IRk, LTHEARENKRE-EEREKN, F 2 BEW
R HBBIE AR WAL . WEEM, R T HEMAKA MRS 3K, 7 AR, Bl
HE—KALEE, KITHEREE 2 WA R, KL LA ERS. B¥HELT, 1§
WG, BIRTH X TSR, (BR, 200248 A 6~8 H, %% 12 58 XN¥H,
BRI L R KB R T, HREBARN, BAKREEEREPE RN,
8 A 10 H 19 B, MVLEE 5 WHFRULEE S KU B, Bm/KAik 37.06 m, 8 B 11~20
H, B4 EoEgiK, P8 A 18~19H, T U SERNTM, WrEa KH X
WHL T AKBIRWN, HomXERERRT, FENMEKE 8 AREDIKRMBEKEE
HERPRZE 50%, WAaHKRE 100% 20, 8 A FaKILT iRt ks 3)a K I+
%, ATRIMLES KECEETMM, LHHNERKER, ZEII EEERKE MW,
8 AMIRIATREER., WYL, YK, WL, BAKNMNBAEEK. WEMBREHRTH
1998 LR B IR HHT KE .
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ER7, TERIDY. EMRETLE, UMRH L REBXNEES, KAMMHKRIL
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15HE2) 10 h, 7ESRMZRFR AW R VI 005 SR MEOK; 19 B 13 B, MCS dt#sh, #&
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BRI B AKX, 0 TBBEER —75 C (H 6g=H B, 19 B 22 i, MCS
B (B 6D, 24 RaRNAWNDMIRELE, BERBHIHT.

8 A 6~7 HF18~19 H MCS Ba) BIMImE NG, #ERMERIFKet R4+,
HPERTF 7 B9 BWEANSMCS 4 reFRKA 24 h AL, #E S5 ME6 5/ 3
P, FTLURBE, X120 14 S EREMIL L, AEE KAWmER MCS REHEE
KRB Z e %, RAXYE MCSAEYREENRBERYS 12 71 14 B 8 K&K
FERARREEGZAAEX. ZREFE, TER 125EREHMTHERTNPRESR
AT .

8HSH, BEF 12S6XE REMIFFMERS, RARFEEHRKERES
WBIAME L, #18 (28°N LR, 112°E LR HMEAERBR =8B ESHE
2. 5 H 20 B Al K &35 60 mm (ERE) , SREEARE, BBEABFEEET —4,
X E—8, ZRPEABKEMMANEEER, HE 6. & 355 K, XWABRNGE
(CAPE) i 1000 ] kg™, HAERMERIHFEEHEBFRESEPHERBIGF
PR E AT, XAEDI R X R AR KX R EREK . 6 H 08 B, AT
ARAIRERN , ESEPAREEBEMARE, M 6. HRFX 355 K, 6 H 20 &,
AEBERBSASEBREREMUHBRERERIE L, HERABMLIARRSBXSENE
BARE, AIREKEIAS] 70 mm, XWMABALAEMEL 2000 T kg™, 7 H, HKEM
CAPE Bi{)5, #EMBEARAMLAGREIRANE EAZS), WRE&EENRE
T, =4 T KEBRRXHERREK . '

TBB fi& BT EN, 12 5§XNEMLUE, KEBESRANME LTEE,
FEMREE R MSBEEARE, FERKBHNRARNMEE. XHRABAREKRE
BEX—HXTE 6~7 HXFWIEER, FrEEIEERRY MCS ERIRT R SRRk M . 45FE . HEM
EMBB TRARW (BB, HPHEM 6 H 08ETZE 8 H 08 BT AY 48 h REAMEKE R
222 mm, #:PH 159.4 mm, BEE 115 mm, I 180.3 mm, IR 169 mm, %% 213
mm, K3 131 mm, BFREMRRER, MHMNET R/MIRKAERREK, KELERE
WL, WEMTT 29 R RIKEE 14 B H FREEE .

EWHOHENMMESTRTEL AR FREKEENSHERE (XD 8K,
8 A5 H 088, #M L HWIZECLIEREHRTMARE, THKEX 65 6 mm, KF
¥ 41, BTHESR—4, MRAKNMEEN 1734 kg™, SH 20/ (A7), #MLES
WS ETMREMBEAREN, BESSHWHEBERE 0% L, SEPHXRAR
fIEBM KRB . 6 H 08 B, MAXMNMABALERYK, HIKENREFEBMAREN.
20 Bf, AEAMPAERALEERER, CAPE {EM 08 BFi 1028 J kg™ TRER] 232 ] kg™,
FRAEX Z BRI HAE SRR T 796 J kg™, HAEHEM 6 H 08~14 B 6 h fEKik
55 mm, 6 H 08BYZ 7 H 08 Bfff) 24 h [(E/K# 98 mm, 8 A 7 H, M EEHESEM
R, BEMMEERE 5% (B, AFEKER 70 mm, 8 H 08 8 (B 7b),
FE600 hPa LI, BEMANBRAEREHAES, ZKBEXBEM, WRKkEH 7 H
20 BYfY) 70 mm TREF] 64. 3 mm, MNRAMMBERELBEN, KEEGBRE. #ME
SHHEESNEEHERSA, SH7HBRES HRR, MM LEW\XHE LBRIMEERT
RALR, RBEDERD, AHTREKEPEEHMM. Bk, 7H 2084E 8 H 08
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it HRM 12 h B KEA 111 mm, Hd 7 B 20 6F~8 H 02 BH#9 6 h %7K K 77 mm.
&l 8 EIRFEM ZAERT (7 H 20 8 ¥ 113°E A MR 6). I8 (. KKEE
BEY «qV) ZEEE () REQOABEY -VWNREEENE, \ESa

F1 200248 A5~8 AMMIRTIZERITHER

8H5H 8A6H 8ATH 8HAB8H
08; 00 20. 00 08, 00 20; 00  08: 00 20. 00  08: 00 20: 00
K #5% 41 36 37 39 38 38 34 35
AR B/ mm 65. 6 62.3 62.0 68.5 70.0 70. 0 64.3 63.0
CAPE / ] kg™! 1734 1624 1028 232 163 468 0 0
CIN/J kg™ 11 10 0 0 1 0 0 0
BRI L —4 —4 -3 -1 0 —2 3 4
MU 6. /K 363 366 359 355 355 358 346 344
Hi/g kg™!
o 20.7  20.4 19. 6 1.3 19.3 20,0  17.1 16.6
850 hPa 16.8 14.3 14.7 157 15.6 15.5 13.8  14.7
700 hPa 10.3 9.8 1.2 1.8 1.8 1.4 1.3 114
500 hPa 5.0 5.4 5.1 5.7 6.3 5.7 6.3 4.9
400 hPa 2.0 2.8 2.6 3.1 3.4 3.0 3.0 1.9
300 hPa 0.6 0.9 0.9 1.0 1.0 — 0.9 0.5
24 h K&/ mm 98 124.0 18.2
hPa 25 50 75 100 HIA¥ENE/% hPa 25 50 75 100 XHB % i
(a)" o o (b) . X
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200{ FAXEE 200 g
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L, 7E 24~28°N HFEEN, MRZEFELUT R 6 fBER, 750 hPa LT 6, FEE B
B, RURMR EEWRBESEARE, BEABHNEARERR. 2TEIM,
0. FHLHEE, HERELUEEEM . XEFHFRHRENIERANXE., ER2HKX
EZH—KKE (K 8b), HARMRIMTE HALHE. BRR EEERKES
BREHMTHEATEEXBHNARIKEES (B 80, HHARES X MM EB X R TR
RABERR ETHE) (B 8d) . EFHESIX KIS RIA 300 hPa LA E (B 8e, . FiR
R, T HBRERWX LA BB EF S5 BRe:. SHWE L Rmsa
B, ZEREHRNAAERNIRME, LREHSERERM. BEAERANMEE
EFHESI A, A HIET 400~500 hPa 2 [E]F1 800~900 hPa 2],

2002 8 H 19 HR 4 SEXEWMHBERN, 512 56NEBHTHRNRESR
MRS B8, XEAFER, Edxt 12 f1 14 S5 E R T A58 2
Wadr, BATAB: HEXEMEI EE, HEERREUKENBREAHI ERRKIT
P X, ERKBEKRENEEMB ELSEARE e XNnNEBan, RiFgR
HEa e MCSHE RBSIBBE LR, HEMBEREUNT, ERWRAEMNENR L2
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W, H13~14 BiIREFRER, SHXth, 13~14 H RS BB EK PO
(B . 17T H2Z )G, WiRE AL TRBEFREM T . 850 hPa i AL il FE Y [F]
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Analysis of Flood-Producing Rainfall Events over
Hunan Province during August 2002

Zhang Xiaoling, Sun Jianhua, Tao Shiyan, and Zhao Sixiong
(Institute of Atmospheric Physics , Chinese Academy of Sciences, Beijing 100029)

Abstract The reasons causing the record floods and the heavy rainfalls in Hunan province in August
2002 have been studied by using conventional and special observational data, including the NCEP/NCAR
reanalyzed daily 1°X1° data, 1°X1° hourly TBB data in August 2002, hydrological data from the Minis-
try of Water Resources of the People's Republic of China in May— August 2002, and daily precipitation
data of 1960—1997. The main conclusions are as follows: (1) Unusual large scale circulation, for exam-
ple, the maintenance of block high near Baikal and West Pacific Subtropical High, is very favorable to
formation and development of the heavy rainfalls and flash flood. (2) Landing typhoons and upper
troughs in early and middle August result in persistent severe rainfall, and then, reduce to flash flood in
Hunan Province. (3) During anomaly precipitations, soil saturated, rivers and lakes had higher water
level in Hunan Province in April—July. The floods in the rivers and lakes encountered the floods coming
from the upper reaches of the Yangtze River, which brought severe damage in middle and later Au-
gust. Saturated soil, higher water-level of the middle reaches of the Yangtze River and Dongting Lake are
already produced by heavy rainfall during April—July. Therefore, the heavy rainfall of August in Hunan
Province becomes run-off to the water system of Dongting Lake. Further more, disasterous flood of Hu-
nan Province happened because of the encounter of high water-level of Dongting Lake and floods from the
upper reaches of the Yangtze River. (4) Mesoscale convective systems (MCSs) affected by favorable
large-scale conditions are active in August. Consequently, it is very important to focus on favorable

large-scale conditions and activities of MCSs for studying and forecasting of heavy rainfall.

Key words: rainfall; typhoon; upper trough



