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Abstract: By analyzing the NCEP 1°X1° 6 h reanalysis data and conventional and non-conventional obser-
vation data from May to September during 2007 —2013, the warm-sector rainstorms over the middle-lower
reaches of the Yangtze River are studied. The warm-sector rainstorms in this area can be divided into three
types based on the weather situation, which are cold-front, warm shear-line and the edge of subtropical
high. The statistical results show that the warm-sector rainstorms occur generally in the warm sector being
100—300 km away from the shear line at 850 hPa (cold front on the ground). The significant characteris-
tics obtained from the research are: (1) the cold-front-type precipitation often occurs in May and June.,
with weak intensity and uniform distribution. The warm shear-line-type rainfall usually occurs in the south
part of this area with high frequency and strong intensity, mainly in June and July. The precipitation on
the edge of subtropical high occurs least but with the strongest intensity and often in July and August. The
orographic action of the Dabie Mountain and Wannan Mountain provide favorable conditions for local heavy

rains. (2) Short-time heavy rainfalls make great contribution to the rainstorm. (3) The warm-sector rain-
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storms under the background of cold front generally happen in the prefrontal trough, and the rainfall area

is closely related to the coupling of upper and low-level jets. In the second type, the rainstorms have high

correlations with the structure of mesoscale jet and topographic forcing under the background of warm

shear line in the lower level and stationary front on the ground. And the heavy rainfall happens on the edge

of the subtropical high has close relations with accumulation of water vapor and the development of convec-

tive instability condition. Thus, three kinds of conceptual model have been built based on the above.
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Fig. 1 The rainfall frequency cumulative

percentage of stations with different

distances from warm shear line
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time in three kinds of rainstorms
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Fig. 3 Distributions of rainfall frequency (a). total precipitation (b, unit: mm) . average precipitation (¢, unit: mm) ,

and stations with maximum precipitation (d,the black circle is for dense sites region, the color of dots for precipitation)

(the gray shadow for terrain height)
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Fig.4 Same as Fig. 3, but for the warm shear-line type
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Table 2 The proportion of stations with short-time severe rainfall in the

total stations in three types of rainstorms
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Table 3 The proportion of precipitation more than

AT A ROBE 7 B LT (75 43 3045 19935 1997

20 mm - h™' caused by short-time severe rainfall

in the daily rainfall amount in three types of rainstorms 2003) , ik 12 -1 X 5 1 A L LA~ B R 2SR 4
T e e e A 8 H b R 2858 96 B A AT IS U7 43 T 4 78 51

Somm___ SL15% __ 19.48% __ 62.09% KA TR B3 5 T 9 2 22 75 0 0 5 45




730 A

% 842 %

SR ST BT R A I A R A A

B TR T (8 6a) i, B B SCRR I P i 265 500
hPa 3R 3 24 DI — 6 20 PR — R DL 2 3
T o3 590 AR AL % s PG e 5 | S 0 25 R S PE R
fli 588 LA T 22° ~24°N, IR =S TAE R T
Ui DX A0 5 T8 UVe B R 40 » 3t TR 88 IR DX KR 78
i o 12 A T+ 2 B X 1 T B D DR 2
R U 49 KT L A 1 - O 5 A P RUBE 46 T B0 P
PERT. B AL T AT IR A B 0™ AR XL - LA e K
DAL T e AR 25 SR A o R Z A0 5 o J2 I 1
b T g LU

Wz D) A8 B (151 6b) v . 6 3 490 B 7 g 1 Ao VL7
U b s (A i 2 T B X T 5 1 b
BB 200 T 117°~125°E, @l & il e m L IX
850 hPa 7 VL P T i 3l X 48 355 — 4% Z< B XUAI 7Y 7
IR 1) 0 2 U)o T 5 B AT e 11 5 (R T
B AR R BV R b X IRZ BEAT PU R XL, B AR 7Y
BTN 1R B R O AR S RO AR 2 XU R (B A W DL AR

G I PR AR AL A AT BB R KRG A
LR G 3 W X8 T X UK PR Ak P e 4 s
G2 H 8 B FEAS AT 3k 3] 80 %6 LA b JRy b Al 3k 90 %
PLE B Z 0T B K i KT 40 mm, KA H T BE 45
HERBBEK.HEZ OCERERR . KER & )ZH
I F B B K 2%, 200 hPa 7§ R 2 5% 25
LU LA KA AN R MR i L 2 RUE H
TEAEH B B b T iz gh 5 nsn gl .

Rl v T G R R IX SR TR (BT 60) H AT B K 3R BB K
Faf s ROBE/NRYHE S BEE 7.8 ARl mBLILm s
KT R X, 2 1R & A b X B ) Ak T 8 3 4
il BB TR A RB L B R 3 IXIC R OR T
B 2 A A R 2 P L T ¥ s SR I A B il
1R F AR RS 2K )2 HE 6V B 35 3 80 %
PLE S R A X . T S T A5 B S i g R RN
B0 A A B T AR L X S R e 2 4 52 ) R
HOTE (B U L B AR R b 5 R PSR

B 6 VE (a) BB ) A8 5 (b) FE 5 30 2 (o) 1 HE A A
[ 5 B 52 e T (U078 400 [ /K 3 68 IX O I X /K X ]
Fig. 6 The conceptual model of (a) cold front. (b) warm shearline, (¢) subtropical high edge

causing the warm-sector rainstorm

(The green shadow represents frontal rainfall associated with warm shearline,

the shaded areas represent warm-sector precipitation)
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