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Abstract Three long life-cycle severe heavy rainfall induced the flooding of the Huaihe River basin from 29 June to
11 July 2003, the most severe heavy rainfall during 3 -5 July, which moved from upper reaches to lower reaches of
the Huaihe River basin, cause the flooding more dangerous. In this paper, firstly, synoptic condition of the heavy
rainfall process is diagnosed. Secondly, the upper-air sounding, satellite and Doppler radar data are employed to an-
alyze the mesoscale convective system producing the most severe heavy rainfall at Chuzhou and Nanjing.

The synoptic weather pattern analysis shows that the eastward propagation of trough results in the rainfall area
moving from upper to lower reaches of the Huaihe River basin. The invasion of dry air in the middle troposphere
prior to the rainfall intensifies the convective instability in the lower and middle troposphere. The transportation of
vapor increases the humidity and Convective Available Potential Energy (CAPE). The inversion near surface pro-
duced by downdraft during the heavy rainfall is not favorable for the maintenance of convective systems. The large

area rainfall is produced by meso-a convective system, but the local severe rainfall at Chuzhou and Nanjing is caused
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by meso-f3 or meso-y convective systems. The rainfall most frequently occurs while the convective system develops
to the mature and dissipating periods. It is found that the rainfall at the mature stage is not always stronger than
that at the dissipating stage.

The analysis of infrared brightness temperature and radar reflectivity reveals that severe radar echo is not con-
sistent with the area enclosed by —52°C. For present case, the strong radar echo is only located in the central and
southern part of the area of —52°C cloud brightness temperature, and there is the cloud anvil to the north of strong
radar echo. The radar reflectivity from Hefei radar indicates that the top of radar echo is higher than 10 km during
the heavy rainfall period and the reflectivity more than 45 dBZ occurs below 5 km. The two periods of Chuzhou rain-
fall happen during the mature and dissipating stages of the convective systems. The retrieval data of dual Doppler ra-
dar from Hefei and Maanshan reveal that the mesoscale convective line and its cells along the mesoscale convergence
line produce directly the heavy rainfall at Chuzhou. The mesoscale convergence lines appear in the lower troposphere

and tilt northward from low to middle level. The location of convection line is consistent with the convergence line at

the height of about 3 km.
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Fig. 1 The daily precipitation during 3 =5 Jul 2003; (a) 0000
UTC 3 Jul to 0000 UTC 4 Jul; (b) 0000 UTC 4 Jul to 0000
UTC 5 Jul; (¢) 0000 UTC 5 Jul to 0000 UTC 6 Jul
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Fig. 2 The geopotential height (gpm) at 500 hPa and wind speed greater than 40 m/s at 200 hPa (vector) from 3 Jul to 6 Jul
2003: (a) 0000 UTC 3 Jul; (b) 0000 UTC 4 Jul; (c) 0000 UTC 5 Jul; (d) 0000 UTC 6 Jul
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Table 1 The physical quantities calculated by upper air sounding data at Anqing, Nanjing and Fuyang stations from 1200 UTC 3
Jul to 1200 UTC 5 Jul 2003
PR 1] w4 AF i Variables
Time Station CAPE/J « kg=! CIN/J « kg™! LI K PWAT/mm 0./K
07-03T1200 2Pk Anqing 1464 2 —5 34 50.4 362
Ri5t Nanjing 2273 30 —7 11 57.2 367
EBH Fuyang 0 0 6 39 70.5 343
07-04T0000 PR Anqing 1524 17 —6 26 42.8 363
B At Nanjing 1029 36 —6 33 45.7 359
Bl Fuyang 0 0 7 38 62.9 336
07-04T1200 PR Anqing 1808 2 —6 37 48.1 363
5t Nanjing 1565 19 —5 40 56. 6 362
ELFH Fuyang 0 0 1 39 60. 6 347
07-05T0000 R Anging 2195 1 —7 34 57.1 366
50 Nanjing 563 15 —2 39 67.2 359
B.[H Fuyang 54 0 1 27 47.5 347
07-05T1200 2R Anging 1165 24 —3 39 58.3 360
5T Nanjing 620 20 —2 35 59. 6 356
KA Fuyang 1065 0 —4 31 45.9 354

1E: CAPE 2 AR ALAE s CIN 2 XAl fE i 5

LI THERG K & K 358G PWAT Zal Rt 0. A0zl

Note: CAPE is Convective Available Potential Energy, CIN is Convective Inhibition Energy, LI is lifting index, K is K index, PWAT is precip-

itable water, and 0. is equivalent potential temperature.
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lines are the moving path of MCS1 and MCS2, respectively. The numbers are hourly precipitations greater than 10 mm/h

U HERFERT XA 2 S 2 D R AR A DO K E— R AR X R AR R R 9 MCS. Jf H
L FETT RS AR BB B SR R A T BEAE —20°C A2 R R, A MR REERIEARR . iR ETE
Ay X RINZH X R FERT )2 2 o FRBEEXTA RGO A J 2] frg s et A IH i B

PAESMT R, 7 A 3 A II BT BEA XIS B IR A R M A5 IR, A XA 6 3 & 2L
SR BGR. T4 HWDEAR B, @& 3~5 Hik  RIA S LERE 75 SCHEsE . Bedh. =TS L AE



P 30 &

1112 Chinese Journal of Atmospheric Sciences

Vol. 30

MR TR ANBEAE 2= IO 2 A5 A % G 20
PRt HH 2z TS R 40 B 6 U 3R 48 1 T B —
)R B, 5 AR HE TR AR 3 5 5 TS T 45 A e ok
SAR TP/ TR

R T 20 AT i R B K R R G 2 TR
LIRS IR . RN R Z AR, B 5 AT
J 4~5 HZHRM . 2. Dl SEETAVLI
B0 VLT LI ) /NS B R E 3 ke g B [ AR
A TOSER . [EE 5 B ORI UL 3T, 22 Bl
4 H 10 B LG HBEREK, 25 H 06 BfZ5 0, JLp%
T 380 mm, R AIRERT KLY 73 B 4 H 10 B
~20 WA 4 H 21 Bf~5 H 06 B, 3% P BE R o
W, 2R 2 BRRY R AR R R TA 1 B, (HARR 1 R
WH A 4 H 16 B (JLE 5 H®RR), N
45 mm/h (& 5a) A7 Tk M Fg A0 A 4 AR A T B
BRI AL RE . RN I 4R B (AT B TR N K 20 4 h, &5
BFE 2 5 H 05 B, dpe s K I H B0 B B2 Al 5 30
—3, HARMFER A 37,5 mm/h, BT E] LR
Me 1 h, (HEFEREZ HA 186 mm (& 5b), fiT
TR H A 9 VL 55 B % 1) G R RN O 195 mm (4]
5e), FEMIBTEN 4 H 17 Bf~5 H 06 B, R e
WA AP B B, e BN BLAE 4 H 20 B R
49.9 mm/h, VLIRVLT R A RESE I R B S e
SR, TSRS TN .
WA E 2 BLLAPY , (LR R & A= 1 e B3 R o i 11
ZREAER K (K 5e. . BAMNE TR E
F, G ETN ) MCS R AR, K o PR JE
G5, BRI, SRFET A R e w0 . X LA
PRER A Wzl B RERS, H2 vy PRE
F G 1 IR M R R R T, 5 A RN kAR R AR (] R
o PN THSE RN B Ak [ 0 5 B T AR, KR4y
{1458 R T 2 R A 7E 2 oYL B % 81 A AV R 4 | 7t
B, RV S48 W A A A % I A 5 i k55 P B B
H 2 ) T 0 5 — PR, (LT L 0 55 B B 1) o W
FEAS— 7 LIk i B 55 o 55 0 18 3 A P S O R 1 R
TE 2 T B S fl b 18 5 — 2

PLEAr e, 7 H 4~5 H B RIE B FEK 35
o PREXNR RGN AL REGE, (B8
FEFREUNRER B R, H2 vy M RE RS
B R = TR N AR R B T = B, A fig
Wi o FREGAXRIES, A — &R R E,
PRI, T TERKE SR A IR BORLE— 2543 B 1 10 [ T

(4 B H A y Fp RUBERS I AR GE A A A R i 7
LERRFAE o

5 EMHPRENBERGHIEEFRSTH

Ph BB 3 BGIRRPH AR 4 AR A T 178 % 3
R B RERS y PRIERS., R TsERT
P ax i RUBE X0 3t 2R GE 1% s A — o R BRI, JF
HXRTLAT (I SO T 0, B, 1 iR
2230 W) T IS UL R X i R T Y B TR R
R RGHAT . B 7 R LB e
IR DX R B 1R 5 A A e L 435 & CIN-
RAD/SA #11 CINRAD/CC £ ¥# K< Hik. 58
T IR PILINTE ] T S B R RG22 . W)
RO X R 7 v HE X S, SO XA T R
(31 65°N, 117. 8°E)» S X4k 90 km < 90 km X
12.5 km, JKFF #5720 PR3 54 1 km #
0.5 km, X SHEFR A MUSCAT $K (Mul-
tiple-Doppler Synthesis and Continuity Adjustment
Technique) " 0, g S fff FY JRIE O 55 B ) 4 £
G X IS ORNEAT R MRS L RMERI A
TR - 8 D e A o R, R ] MUS-

#dt Huaibei HPH Fuyang  ¥EIR Bengbu £ Chuxian
2M Quanjiao W] Chaohu JEZR Feidong &ML Hefei
HiBE Tongling M Wuhu B Nanjing 1l Huoshan
3% Tongcheng EIX Xuancheng Iy¥%ilI Maanshan

# 11 Huangshan

K7 G, Sl 2585 s s g R, FHERSE,
XU 228 1 7 32 S DX A

Fig. 7 The sketch map for the observation areas of Hefei and
Maanshan Doppler radars. The rectangle is the retrieval region

of dual Doppler radar



6 PNEARSE . 2003 4R 7 1 4~5 F AT 8 ] Hh RUBE X Ui 22 2 (1 0L 43 7

No. 6 SUN Jian-Hua et al. An Observational Study of Mesoscale Convective Systems Producing Severe . . . 1113

CAT FARMAT = 4E N S . BT 2385 0 B BE /NS A S X8 B K [l OURIN [R] B A 5~ 10

BFEIZE 7 4 H 22 Bz )5, KL, TR h) 5. TR (88, Aim e 4

Pl R 5 M 38 A [l o B B A 5 0 T o F b ZRARINBIRERE 4 H 11 B FFGG RS (EIRG
34°N

32°N+

30°N 1

34°N

8
32°N+

30°N

34°N

5
32°N+

30°N

116°E 118°E 120°E 116°E 118°E 120°E

10 20 30 40 dBZ

B8 20034FE 7 H 4 H 14 Bf~5 H 04 B 3 km 7 BEAR/ NP TR M CEEE) « ZTEEHR (34, —52°C) RN REm & (£
R, 7. mm) . () 4 H 14 8F; (b) 4 H 1685 (o) 4 H 1885 (d) 4 H 20 s (e) 4 H 2285 (D 5 H 00 B () 5 H 02 B (b
5 H 04 i

Fig. 8 The hourly averaged radar reflectivity at the height of 3 km (color shading), brightness temperature at the cloud top (solid line,
—52°C) and hourly precipitation (mm, red digital) during 1400 UTC 4 Jul = 0400 UTC 5 Jul 2003; (a) 1400 UTC 4 Jul; (b) 1600 UTC 4
Jul; (o) 1800 UTC 4 Jul; (d) 2000 UTC 4 Jul; (e) 2200 UTC 4 Jul; (f) 0000 UTC 5 Jul; (g) 0200 UTC 5 Jul; (h) 0400 UTC 5 Jul



X " B ¥
Chinese Journal of Atmospheric Sciences

1114

30 %
Vol. 30

R — 4Rt K F 10 mm/h, $£54: 4 h KF 10 mm
(IR TR O BRI, 5 X R, X BEER A 78 22 L
F14) P b DX B AT R ) [ 30, (HUR AT, B
568 [ DXL P AR AN AR R AR M BT, e, 25 T
R =B (8 8a), 4 H 15 B UG, [H
AN RENRERISE Sy N Ve R o e - R 5 A
— 251K 400 km 247 5 [T A . 3% IR A B
ETE, BRI, M AEBAE . BEUKES (B 8b. o, FE
BRINEE —BompEm s (& 8, B4 H 22 LA
Joi s TR B R AR AG s (B 8e) . 4 H 23 B ~5
H 02 B}, 7EZ BRIV I3 28 S 09 M . 5 5t B 1)
(o] R AT SR AT o (el R A K 5 T BT W P B
o G 5s (K] 8f~h), K] 8 Wik B, 30 dBZ
DL b A [l XA T = TR AR T —52°C s Xy rh
B A e s 5o i DX A ) 15 2 T AT R 5 X I =
J& HB ) Hif -

IR 3 R AR O 1A TR M 114 T 35 T ) 9 A
(] 92) s, W4 H 11 BFZE 5 H 06 i, M Ay
TR IR Bl 5 — AR TE 30 dBZ DL E. HA A
S Bt 22 %) [ 5 B E 20~30 dBZ Z ). BT E ik

P EAA AR 2 0. 5%, 1 ke DA (4 [0 o B VA 24
. SILURRE KRR (& 5a), HA 1]k T &
B (B O X . 4 H 15~18 BfFn 4 H 22 Bif~5
H 03 B, 3 LA B B ] T B #R i 10 ks
B [ L (40 dBZ DA LD 7E 5 km PATR ., Hirr,
4 H 15~18 By [ g T2 5 —2k, frld, 4 H 15~
18 Fif (4 R TR 530 B 53R, (HL RIS RIS 4 H 22 1
~5 H 03 W&, AR RNXT EL o 58 81357 5 0 %) s
RS (E 9b), HLEpZzmt e, mH 4 H 22
Bf~5 H 03 B o] (o FE A 55 . 5 8 1L R L0
HAZ B8 X i G = AR T WA /N
PSRN o et 476 B T UL 11 30 5% X
ORI T2, ANRE A3 B[] I8 5 B ) AR

8 W 7R TR IR OUL I ) 1] 35 A 4K BE K 400 ~
500 km, FEEA 50~200 km, SR, FEIX AR
IR M DX R RN AN A, 5 A RN R R AR E R
M BRI R BT . DA RRT Aok 2 o Tl e 1 v A
> BRI BT 5 2 W AT 5 0 A AR TE L K
TRIVAR AN A A 00 . DA R T Fsf 220 14 2
I (S FL 4 H 16 I X AR 78 B A

dBZ
£ 40
<
=
=
2 35
i
i 30
0900 1200 1500 1800 2100 0000 0300 0600 0900
4 Jul 5 Jul
A Time (UTC)
12
(b) dBZ
101
g 40
= 8
&
2 ] 35
=
B’ oy 30
2.

0900 1200 1500 1800
4 Jul

2100 0900

0000
5 Jul

HHAE Time (UTC)

B9 A N TR I i JH A4 2003 4F 7 H 4~5 H BB . () B (b) 24
Fig. 9 The time - height cross section of reflectivity by Hefei Doppler radar during 4 =5 Jul 2003: (a) Chuzhou; (b) Quanjiao



6 PNEARSE . 2003 4R 7 1 4~5 F AT 8 ] Hh RUBE X Ui 22 2 (1 0L 43 7

No. 6

SUN Jian-Hua et al. An Observational Study of Mesoscale Convective Systems Producing Severe . . . 1115

At ERBEEBUN, FEKS . AR BOW i
HULZRPEH 100 km, HoAr [l 58 B2 KT 40 dBZ 1Y
HUA 50 km, 3G IE SRR SR FERT G AR
BOGH RO R AE T s, HE S I Y B 8 A
SR 100 km, (HIFRM H XA R L 30 km 58,
T8 BE M 45 mm/h BERE 92—~ 50 km X 30 km
1 [ET 5 B AE 40 dBZ DU B A sm xR s . X kR
M 2 BOimIgRT (4 H 21 mf~5 B 06 ). 5 H 00
IF LA G XAty i PG B 28l » o | 98 IX. F2 AR
B VLIRSS HAL 33K I AR BB 14 [T R HUIR [T 38 K
X CAANFTE. FIILr MR SERE L 4 H 16 I
FE s WRHM DS 2 B Y 2 A3 S X 3t 7 sl 559 0 g v
— NSRS I B G0 R T Y o

TEWRI . A5 2 Bl 4 H 21 Bf~5 H
06 B ], A HE . Hydg L ik [ B SR 7 7O, X
AffE] b DCEC R Rk T T XA i, 4 H 22 H 38
g1 TR 1) f i X 5E i b i S A s mligets (&
W), SR XN FEIE AR ALK, 78 1.5 km
R, WA SRAERE X 80 km 4b (FEIT [ X
MAESE)  EZE A5 W AR R A ikl %) 3 km
. BRI R TRA L E . MELIE T
VU XURIPY X2 8], Bl s B3, R G 2 f B R
Wi, 1.5 km B 3 km, FEELE AU TR
5km, 4 km B, BELIHR, A X
VARG AL, (R 5 B A XG2S — S, JLAYT,
568 L A O B AL s TR A T3 2558 R 1) P 341
Z o WRIMBLRA BN, HEARERM®., 5 H 00 B}
38 4y (&1 10), FRAL AR [ Mm% 3 T K2
20 km, AT, K2 2 km IR HELE T
AR IE R Z 8], 2 km DL A5R A LA R 21
S TS XU AR G . B8 S 2 iy A ] RS AIR)Z D
AR ARAE K. 54 H 228 38 /p4HLEL, 5 H 00
it 38 B BT (Convective Line, CL1) ZEAE —
26 (g 10a), [P CL1 A B 45 dBZ L 4}
B (Convective Cell, CC1., CC2), £+
MM, A = A AR AL -V5 g w0/ B AR (Small
Convective Line, SCL1, SCL2. SCL3) 45 CL1 %7
FHIE, HE ik =45 mEh B SCLL sk, T H:
Al T 2% 5 P o e EEAR RIS, B = 2% /Nl g 2
A SCL1 35 B30 .

5 H 01w}, MR MRS LA s (B 11a),
5 [ BB AR5 5 H 00 i 38 ZpAHZERR. 5 H

00 B 38 43— 45 A< PG 1] A4 K il 9 s RS g 350 ) =
Z&/NELEAT s 5 H 01 M F48 A28 b 5 [l el 43
ELS1F e il el N N L e R S N Y
(CL2) FARA, T oA L nyde i, 78 iy [l 3 5
(CL3) FM&f THEA4mmml, CL3 &7 CL1 &
1) CC2 5 SCL1 & If & Jimik, bl T rirg
WL LSRR S A N TV g A Sy ST P T /3 2 S )
SRR . U R FEN S CLL 4124, 4 km &
JE LA 32 74 XUk oy g KU ] ASAEAE B i XU 4
Ho ZJa, CL2 f1 CL3 [ sz i ok, Hoh i ss
E o2 (K 11b), 5 H 02 | 47 43, CL2 I
CL3 B4R, CL3 KAl T IEX (&
11o), JECL2 JEK T 55 H 00 i} 38 43 (& 10a) A
LA ZR PG 1) Ly, (HARFE 5515 2. 5 H 03 B 34
43 TR A HRURR ST A B [0 Hp 0 L 2085 3 35
dBZ IR (E 10d), SFEmimEs it (& 4a, b)
—3, 5 H Ol BfA101 i) 38 43, fIR)Z MR A LAIER
VXS mACAR A, R AL AR B, LR
EAWA CL3 s (& 11a, by, 02 B} 47 4348
B AL H O A6 XU S O 74 X0 B s (T8
11e),

DL, BAR A TREL T —52°Chyh
INSE- D02 /N S NP (= N i < S I B 5 A
MCS HC i /A7 B 76 58 10 3 g JE A 100 ~
200 km SEM = ik, FIPEHE B A — R B 5 I
Lo KL HLL VXA B P AR, Jebl. XF
O SR AR X A5 T AR B8 SR M B 30 58 2 22
SRR . O T X UL AR B BITRR JH B I 5 SR 18 it i o 21
5 EHT UL G i X DA R . AR 8 S T
I 3 i Rk N SR R TR Y R 40 2 P RO
2R RBEEXIR RN v R X I Bk, o RUBE
R W A Naa BL/\DC I/ =g (30 = = W =12 1 o [ S
km BT, (R S5 A LA E AW S . 3 km DU
IR e v i R 0 | o T S S WU A R RS
) 0058 VY g JXUEXC P

6 ING

2003 AR A R K FE R 6 H 29 H
~TH1H.7H3~5H.7H 8~11 H 3 kK&
HIRFEE R TR R R A R 5 2, o 7 A 3~5
FI M THETT 3 1) T U R0 RS st s K R B iR
PR R UEFR T T, T KK



30 &

Vol. 30

P

Chinese Journal of Atmospheric Sciences

1116

dBZ

AN

S
SN

2 kmpa

(=3 (= (=3
O < N

uny/eour)siq g e

80

TR

AN

x/z
7

R s S

)

RN &
AR Th
R ,,%w,.: “_A% \

uny/eoueisi(q g =

uny/eoueisi(q g 5

B
40 m/s

PEE Distance/km

B ——
40 m/s

BEE Distance/km

&

£ 10 200347 A 5 H 00 I 38 4: 4l . e 1l X 22 3% iy 1 5L it KU Fn B A

Fig. 10 The dual Doppler retrieval wind by Hefei and Maanshan radars and reflectivity of Hefei radar at 0038 UTC 5 Jul 2003

B —

AAA14q
Aqq94 L

7
AR

AARAAT 777,

uny/ooueisiq 5 Hf

i
7

553

P

24
=z
EFXZTZZ /‘// 2

=

unj/ooueisi(q 5 g1

40 m/s

P Distance/km

40 m/s

BEB Distance/km

JEE b B RS I I 38 [ i o

Fig. 11 The dual Doppler retrieval wind by Hefei and Maanshan radars and reflectivity of Hefei Radar at the height of 2 km at 5 Jul 2003

]

2003 4 7 5 HANE. Bl X ) 3k S 2 km

11



6 PNEARSE . 2003 4R 7 1 4~5 F AT 8 ] Hh RUBE X Ui 22 2 (1 0L 43 7

No. 6

SUN Jian-Hua et al. An Observational Study of Mesoscale Convective Systems Producing Severe . . . 1117

7 H 3~5 HUERF R A B B R RS 8l
PEZRRN AT AR, LTI 0 B WY H o ROBE X R R S i
B WAMRIRRS, 8N S5KRMEERRA
X,

AR FEERABEAS . AR I8 TR 1
PN R 58 2 W ) R R R R SRS R N R A 1Y
ST, FEESBUT .

(1) AR () AR B S 2 1R DX DAY TR] b 3¢ 1] - i
AWM EZEE, BT T2 TE3RZAM
58 T X Z P IRZ RS . KIS 7 H
4 HAXHREERE R, XA RS RES I, R
H TR IR AP 2 300 3R J2 AN R T X0 0 2R 96 110 R Ji R 4
R A IR AR DRSS T HL

(2) 7T H A~5 HIKJEHBIFK EZH o« PRE
X RGEI AR L ARG ER , H ) Ml 5 B TR 2 45/
REZER B R, HZ y P RIERGE K. KAk
F1%) 3 R T s R A T 2 T B o 38 e A R0 s 1 T
B, RIS AR W & A 7 X 3L S 5 0 B ek 55 7 B B
X} LU 53 o B A B8 N AN — 7 L B iR B B 5

(3) RV AXTR RS, IR = AR
F—52°CHFEREER, HSMEN XA —EH K
SERIIXSNOC R, JUHIE 5 H IR0 B A 58 42— 3
MITEOLI A A A o A9 vp LT 30 B4 i (8] 38 or T
—52°C 2 DX Pt D e A s 3R TR P A AL T S
100~200 km TRy Al BB, D DR RS H
IRGORVE EL45 G ok i SRR R X

(4) TR A R BT, 55T A0 4 AU 5
ok T FSF BRI P [ 30 T s 3k 10 kmy, 45 dBZ D) |
RO T 5 km DUR. IBIMAEE 1 B (4
H 10~20 I RS A 2B 70 X It A o g g Bt
M5 2 B (4 H 21 W ~5 H 06 i) BN A& AL 7RI 55
ling=r

(5) MO8y S 8 A3 40 A7 & - 3 IR M ikt
Ko TR 110 28 G0 42 v RUBE B A 2 1w R o 3 £ it
TR, P RER AL LI R 202, A%
B e AU AR, RAFE 3 km 5 B b B AT 4 T
WAL, 3 km DLUT A A F 58 A L py e,
3 km DL A FHEA LA M.

AR S EIR R FH TR SR UL GERh AT 325 o5 2 R P %
MRS HEAT 14387 (H T8 B W00 B8R 1)
DX B AR 31 A 22 38 S i A X AR, H
Xof Xof I 28 40 0 8 43 X 3 A 4 st B ) 1 AR AT

Brs BTSSRI I . G B PR AR 2
AR LI Gk 6 o

SZ 3wk (References)

L1] 3Kz, EL%, g, & b ERS6ER R E T
2003 4. Jbal: TR LR, 2004, 170pp
Zhang Qingyun, Wang Huijun, Lin Zhaohui, et al. The
Mechanism of Abnormal Weather and Climate in China —
2003 (in Chinese). Beijing: China Meteorological Press,
2004, 170pp

(2] T 1991 4EVTHE S SRR R B BT, JLae: K%
R, 1993, 255pp
Ding Yihui. Study on the Lasting Heavy Rainfalls over the
Yangtze — Huaihe River Basin in 1991 (in Chinese). Beijing:
China Meteorological Press, 1993. 255pp

(3] WawFe, (Bt B, %5 1998 4F & 25 v [ £ 1 1B i
PLELSHERATSE. dbat. TR R, 2001, 184pp
Tao Shiyan, Ni Yungi. Zhao Sixiong, et al. The Study on
Formation Mechanism and Forecasting of Heavy Rainfall
in the Summer 1998 (in Chinese). Beijing: China Meteoro-
logical Press. 2001. 184pp

(47 DY, BOEHME 1998 4F “EM” I8 28 J o o °R B 40 I
HIBIA . KSFHE, 2002, 26 (4): 526~540
Bei Naifang, Zhao Sixiong. Mesoscale analysis of severe local
heavy rainfall during the second stage of the 1998 Mei-yu sea-
son. Chinese Journal of Atmospheric Sciences (in Chinese) ,
2002, 26 (4): 526~540

(5] WA, midp. 1998 48 7 J] 22 HEKIL Pl g ARH 1 EUE
BRI HT. RR2E, 2002, 60 (1) 85~95
Xu Yamei, Gao Kun. Simulation and analysis of Meso-§ vor-
tex over middle reaches of the Yangtze River on 22 July 1998.
Acta Meteorologica Sinica (in Chinese), 2002, 60 (1) . 85~
95

[6] /N, MRES . IKRK=. 1998 4F 7 H 20~21 H BRI X A
W& LREMED B REMRAERIESN. BHRL =],
2002, 13 (4). 386~397
Zhang Xiaoling, Tao Shiyan, Zhang Qingyun. An analysis on
development of meso-f convective system along Mei-yu front
associated with flood in Wuhan in 20 - 21 July 1998. Quar-
terly Journal of Applied Meteorology (in Chinese), 2002,
13 (4). 386~397

C71 ftSulal, PRAHAR. Phade, S5 VLIS Y B 2% AL 3 Y
MRS, dbat: AR, 2004, 282pp
Zhao Sixiong, Tao Zuyu, Sun Jianhua, et al. Study on
Mechanism of Formation and Development of Heavy Rain-
falls on Meiyu Front in Yangtze River (in Chinese). Bei-
jing: China Meteorological Press, 2004, 282pp

(81 fhatte, sl/NFe, SEHkHE, 4. 2002 4F 6 [ 20~24 HAFMIHE



1118

PN

Chinese Journal of Atmospheric Sciences

»y,
=

30 %
Vol. 30

£9]

(10]

P RBEXIR R G K E KA. KR M. 2004, 62 (4):
423~438

Sun Jianhua, Zhang Xiaoling, Qi Linlin, et al. An analysis
on MCSs in Meiyu front during 20 — 24 June 2002. Acta Me-
teorologica Sinica (in Chinese), 2004, 62 (4). 423~438
A, SRANES . RO, SE. 2002 4 e [ B R 0 400 ) —
TARIS IR bR AR R ROBEXS IR R G W78, RAB#,
2004, 28 (5): 675~691

Sun Jianhua, Zhang Xiaoling, Qi Linlin, et al. A study on
vortex and its mesoscale convective system during China
Heavy Rainfall Experiment and Study in 2002. Chinese Jour-
nal of Atmospheric Sciences (in Chinese), 2004, 28 (5):
675~691

Sun Jianhua, Zhang Xiaoling, Qi Linlin, et al. An analysis of
a meso-B system in a Mei-yu front using the intensive obser-
vation data during CHeRES 2002. Advances in Atmospheric
Sciences, 2005, 22(2). 278~289

[11]

[12]

[13]

[14]

Doswell C A 1II, Brooks H E, Maddox R A. Flash flood
forecasting: an ingredient-based methodology. Wea. Forca-
sting, 1996, 11: 560~581

Chong M, Bousquet O. On the application of MUSCAT to a
ground-based dual-Doppler radar system. Meteor. Atmos.
Phys. , 2001, 78 133~139

JEliE, SRR, R ILARAR R E B RS R =
WRER AR, R, 2002, 60 (5): 585~593

Zhou Haiguang, Zhang Peiyuan. A new technique of recove-
ring three dimensional wind field from simulated dual Doppler
radar data in the Cartesian space. Acta Meteorologica Sinica
(in Chinese), 2002, 60 (5): 585~593

JMEG, EEMW. S0 )5 F DI =483 5 R
4. K&, 2002, 28 (9): 7~11

Zhou Haiguang, Wang Yubin. A retrieving system of three-
dimensional wind fields by multiple-Doppler radar. Meteoro-

logical Monthly (in Chinese), 2002, 28 (9): 7~11



