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Characteristic Analysis of Different Torrential Rain over
Huanghuai Basin and Southwest China on 29 August 2009

LIN Jian

National Meteorological Center, Beijing 100081

Abstract: In terms of the observed data and NCEP 1°X1° reanalysis data, the vertical characteristics of dif-
ferent feature torrential rain over Huanghuai Basin and Southwest China on 29 August 2009 are studied.
Results show that the torrential rain over above two areas happened in the same circulation background,
the former belongs to the stable heavy precipitation ahead of or rear of the front and the latter is of convec-
tive heavy precipitation in the warm area before the front. They have distinct differences in the vertical dis-
tribution of vorticity, divergence, jet stream at higher and lower levels, vertical meridional circulation and
moist potential vorticity (MPV). For the stable heavy precipitation, cold trough at higher levels induced
the vortex at lower levels and high MPV was transferred from higher level down to the lower level of the
troposphere, which resulted in the high MPV at lower levels corresponding to the heavy rain; for the con-
vective heavy precipitation, high MPV at high levels only was transferred down to the middle level of the
troposphere together with dry and cold air intruding, which triggered the moist symmetry instability ener-
gy leading to the heavy convective rain. There are significant characters of vertical structure in two differ-
ent feature torrential rains, which can provide some reference for the feature and strength of short-time
precipitation forecast.

Key words: torrential rain, stable heavy precipitaion, convective heavy precipitation, moist potential vor-

ticity (MPV)
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2000 BT 29 August 2009
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Fig.2 The hourly variation of AWS precipitation, temperature, pressure and dew point temperature at

(a) Xiping, Henan Province and (b) Gongxian, Chongqing during 00:00 BT to 20:00 BT 29 August 2009
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3.3 BREARKEEMATREE

Wil 4 e SR T 2R S o R T D 3 B8 I A ARG 2
VG T R R B VA R ST ) VI8 U AR A — A B s i 2o
TS DT o845 0 1 0 4 W 1 e DXL A 1 b X223 A
T BRI A6 O fm A5 K20 i . 29 H 02 B IR )2
(850 hPa F1 925 hPa) P4 p i it 9 100 1 6 XU 2 oK
K12 me s RLE L BVEMR IR AL 850 hPa fi A< XL

A FMKGEF 12 m« s ' LA F,925 hPa i 45 KU
16mes (K 7a), 29 H 08 KK JE (850 hPa il 925
hPa) VG B i 95 00/ A6 XA B o 55 (Jl 7b) L1 29 H
08— 14 KUK I LM 850 hPa 1 925 hPa ff 7 K.
SURAMAE] 20 m o s LA B KRS IRAE T
ARG 25 A T EL B IR ARG o AL T 02 A v 25 P e Ui
it 48 m e sTH(E Te.d),



LERR

A #2009 4F 8 H 29 H BTG R H XA [R5 T AR AE 3 AT

281

" 123°E

93 99 105 11l 117
K7 20094E 8 H 29 H 02 B} (a),08 Bf (b) 14 B} (¢) .20 Hf (d) 925 hPa K37 K 850 hPa & i
(B =8 m + s~').300 hPa & i (% fHL =32 m+s ")

Fig. 7 The 925 hPa wind field, 850 hPa jet stream (shaded area =8 m * s~ ') and 300 hPa
jet stream (isoline =32 m « s ') at (a) 02:00 BT, (b) 08:00 BT, (¢) 14:00 BT,
and (d) 20:00 BT 29 August 2009

M I s S e R A B X AR R 2 T
VU P i XA AL DA A R K T AS 4 7Y g i X 7
B s v s R S R BT e R,
JE T B T T RO BUR} b T ia gl A8 o B BEAR K

200
300 4\ 0
400 32

M 24

ol

5 500 20

H

e 600 ig
700 18
800 | \\\ ii!\

900 |
1000 DON WA= I ZanZ
4 38 34 30 26°N

123°E

IR H PR R AR 92 F UiE s . BB AE 0. 3 Pa -
s RATR (BT 8a) s AN 28 1] B0 35 1) 4 8, JB TR R
JEREK PR AR . 7Y R b X A A A I
B AH R A Tz X b s T2 A A Ol A

100
200
300 0
400 32
© 24
% 500 Lo
% 600 : “ 16
8 C N
i v/ I
800 »
N LN
. F SN
1000 Jillll‘imn A\ AN
34 32 30 28 26 24 22 20°N

B8 2009 4 8 H 29 HXIp (P K KHE =8 m « s ) FI 3 H ok I
114°E(a,08 B Fl 105°E(b, 02 ) £h -2 B 1 i

Fig. 8 Latitude-height cross sections of wind field (wind velocity~=8 m « s

~! over shaded area)

and vertical velocity (a) along 114°E at 08:00 BT and (b) along 105°E at 02:00 BT 29 August 2009



.
282 L

% 937 %

FARI w5 J2 B BT D05 P AR 2 B9 R B XUE0A X
VAL I I ey v 13 D A 2 GBI R 15 R N
18 S VE I BE . BUEAE 0.8 Pa e s ' LAE (] 8b)
T O PGl DR 3 2 ) ) TP A R £ 1] B Y
TS H B TR SRR S [ EE AN JEAR BT X
(R UUVE R e 1 28 6] 3 BRI . B P RUBE X R
e 7 R U AL

3.4 BAUREES T

2t BTG JEE 5 R 2 R AT A7 R T )
P28 B T TR 1 7K T 28 A L K S R Y
HYIA /NG 22 24 220 W 3 5 1 7K AR p A
PR & IR IR (MP V) SPAE 7 F2S O .

MPV:—g(§p+f)%—?+galai°— , ou 9.

op ar ©2p oy
= const
HAoREAN.

N A,

ov o ou o0
MPV, = g 99 e, ou e
P850 ar fop oy

Hovb.g, Do p ARARR B R o0 L 0 9 AR S AL
MPV, g 84016 14 5 B 73 o R T 23 U A 268 X
i B8 ) T MR 4 A3 T A e BB B Y R AR

AR T 24K R AR (= 0)

i MPV, < 0; %’:k’%%ﬁ%ﬁ%%(%<0> i

MPV,>0, MPV, j&i& i 17K ¥4 . i XA 3
B Y ORI B R 0. 7K P86 BE P - R AE RS
MM ARL R . AL Ay PVU, 1 PVU=10"°
m? e Kes!ekg!,

SR [ e A X AR R o R v 34 T LI B R
JEBEFE b, £ T RN R R ERIE L 48 Y 0.
T BE ST KA TE IS S 1 X R AN B o i AN B A
T S50 T A 0 AR R | R R 3 R DT T R
WP R A o YA 108 AR [R) B s Bl KA 3l g A T R
JKVRAFAE » I D3 45 2R 18 A7 18 1T T 2% F 1) BIF 52 Bk
FeZ2 T8 T T R R LT AR RS E P R X O T R
Kt B S 6L B9 43 4 T S E RN VY g
DX 588 V86 7K R 7 49 3 A7 36 28 [ sy B ) 1A

A Y b DX 25 1 38 A 30 T L4 i (MPV)) 4
I i B 0 AT LA, 28 H 20 B H R 500~700
hPa A & 12 A7 1 5 W) A2 (0 i 5 i J2 0% R X L (I

). 29 H 02 I 0.5 PVU /& A b5 7 A 5t Jig 3|
750 hPa, .0 KT 1.0 PVUE 9a), 29 H 08 i
0.5 PVU R %42k 900 hPa, fiJZ 900~700 hPa %
e a5 IR AL IR A KAE X (MPV, >1.0 PVU),
OERTF 2. 0CE 9b) , XJ N (5 25 ¥ 18 7R 8% AR 2
AR KRB B, JF SR K R A By & 14
i o 208 25 SR AIR)Z X B 55 19 F Tz g (i) .
FAREIK K AR I B, 300 hPa DL F 2 AR % 18 B R
HXYERF 7 ML, B KX B2 700 ~

950 hPa j:%%ﬁifﬂ%féﬁ@%<o@§] 4a) , ¥ B

MPV, >0 m%g—";@ %n7kﬂ?mﬁﬁﬂlr}?§§—;<o

CAFR 2 D AR DR 30 R v e J2 A 1 XL 0 22 T 1 10D
ATk, XE B ARE MPV, <70 18R R PR .

950~1000 hPa i!iim}?:—'g—i;>o 155 1 % R B

FE XTI MPV, <0, 35 #1 )2 T XA AR /N, MPV,
=0 I g o AH B0E /0N 5 27 Hl X3 A B 7K B B
900 hPa A'F MPV>0 (E #%) . ik 2 K< 4L T 18 %t
FrAa e RS BEE 2 RIB AL & T 1% K2 IR &
J&&  Xf i MPVZ=>0 (i X 4l 46 8 2] 800 hPa, 558 &K
B B X6} 1

VG R b XS 24 9 98 A iR T 4 ' MPV, 4
ORI N < TG B ) =8 0 =¥ SR A Rl N L
[F A 2 SR A FRZ L JF B2 A4 T3 R otis
g, 29 H 02 if 0.5 PVU Fif 5L & 2| 450 hPa., fll
T8 23 AT ORI B <<40%0) — B (] 90, 29
H 08 i} 0.5 PVU Hij A #2311 550 hPa([& 9d), 14 I}
23 650 hPa, PHRGREIK X L 28 KX AR E

s@%‘po(@ 6b) . X R MPV, <03 th F K R F

Jﬁ)]/}'ra(%>0 BN, MPV, =0 KU/ (BTG . 35 4

JEME AR B S AR K B BE 900 hPa LR MPV<C0
CEmE) S AR B /N AIR)Z KA T 55 118 X AR A B
SERAS . A K & A B, 200 hPa DLF 2 R AH
Xof M BE RAH XA 2B 75 AN 3~4 DAL . K2
(B TR 0 = 2 R A = A ia T, TR s
AR A & TR Z 55 B 380 FRAS B E AE = A BRI
SRy B THT B TR A BRI Y R AR TR E R
T AR5 K TR I 77 A A A K S R K R R A K
PNEA = 53 B T 2R < Xof 38 B R A et i 7K ik
TR T I P T 57 T AR AIE 5 5K VS 55 43 BT A 1998 4F KL =YL



LERR

BK 2009 4 8 J1 20 F U FITG i X AR e I 58 A G 3 B 283

T DX 5 2% IO W R AL B R T AR D A AT
AT B4 T VR SR T LU P B TR O L e AR IE AR A — B
o T e BT 3t DR R e e A L 8 S A R A
T 1) T R E B R I v s AP Rl A
REARHE U5 AR AR 09 42 Jo o Xk IO 0 3t 2 A1 2 A v £
T X5 R B 7RO L, PG s DX 9 A G o A X i
19 2 AR L T T )T (R I R A A B A T e s

-

|
A
r
/
!
1.l
L
L®

——— )
20 40 60 80 100

RN ARRAL I T AU 3] 500~600 hPa 747 Jf:
BOA BB LR KR AR JZ R T80 R A A2 R
B T A R A IE B fih 9 X5 R AN B 5E B 1 BT
BT AR R A K o DRI TR 8 R AR 3 0 R A 5 i
JE R RN E AR B 0] RE 7 A % W ELREE K 1 o
TR I I o 7 3 B DU AR R AN [ 5 4 5 T o o
143 B0 A S AR A R v == S v DL 2 A 1

4N
100

13
o

N
- N
he A

]
20 40 60 80

B9 2009 4 8 H 29 H 02 .08 Iz i 3 B 7 (R {EZ) KA X K (B2 DO 113°~115°E
24 Cas b)Y Fl 103°~106"E -1 (e d) Y 43 J5E - w8 JEE 1) T % 28 1) 28 3 0 (R k) (RHZR BT 378D

Fig. 9 Latitude-height cross sections of vertical component of moist potential vorticity (MPV, ,

contour) and relative humidity (shaded area) and meridional vertical circulation (arrow) averaged
over (a) 113°—115°E at 02:00 BT, (b) 113°—115°E at 08:00 BT, (c¢) 103°—106°E at
02:00 BT, and (d) 103°—106°E at 08:00 BT 29 August 2009
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