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Synthetic Applications of Intensive Observations to Analysis of the 7

September 2008 Severe Convective Systems in Beijing

DAI Kan HE Lifu JIN Ronghua

National Meteorological Center, Beijing 100081

Abstract: Using multiple intensified observation data, detailed mesoscale and microscale analyses are un-
dertaken on the severe convective systems in the early hours of September 7, 2008 over Beijing. Results
show that, before the thunderstorms develop, Beijing lay in the right rear quadrant of 200 hPa jet streams
and also in the southwesterly on the south side of the 850 hPa warm shear. Combined with the accumula-
tion of unstable energy due to the low level warm-moist air advection, appropriate low level lifting mecha-
nism or triggering would raise severe convective systems therein. Those MCSs, which moved eastward in-
to Beijing, developed into severe convective systems again, after encountering the surface convergence line
caused by urban heat island effect and the boundary layer disturbance caused by uplift and back roll of the
topographic convergence, leading to a torrential rain event in the urban area of Beijing. Moreover, in
northern Beijing, new thunderstorms were triggered by the surface convergence line, which was formed by
the colliding between the outflow in front of surface high and the mountain breeze.
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Fig. 1 Hourly precipitation during severe rain period of thunderstorms in Beijing on September 6, 2008
(unit; mm). Contour values are 1, 5, 10 and 20 mm, using Beijing Time (GMT-+8) all this paper
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Fig. 2 Skew-T figures of intensive sounding observations at Beijing Observatory.
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Fig. 3 TBB (unit: C) evolution from 0200 to 0800 BT September 7, 2008

(a) 0300 BT, (b) 0400 BT, (¢) 0430 BT, (d) 0500 BT, (e) 0530 BT, (f) 0630 BT

A LAE L O B i AR R R AL AR S R R
EEAPR 2 ITALE RBAILR (B H] AL
B.D.E). 55— AE AL AR 1y X B 3% AR i A (=

O o BAX I = Y K& LA S P = B Y 5 5 2
T R R I SR A BN . B AMEAT T R A
X e TBB AR AE DX 58 B3 K XA ] LA B I) — i



.
164 L

% 936 %

BB I A E A — sk fEK XA T TBBR{E X 1Y
Ja ¥ e SRR 2 0 R 2 T2 e 2 U 51 T L
IR JZE X = X RS Bl R T 56 A 7 55 41 2 5 6 O X 1Y
PSS U S QN i POl 11N e Gl 4 )
YD R [N TR N i e = A I SR {21
5ik A XGHE D) AL - HL X 2z T0 AT LA 19 45 78 IR 2 X
X3,

3 BRI RE A

TR R AR A R e B B 3 A FEA A
RAVZEATERE A X I R 19 AEC 2 7K 946 1 0 3
b ML DRI T A R RUBE R A 540 A AT A
BELETH 02 W ARERENRZ KA E
22 1o LB B3 A ik R AL RO A A A K
JEEE K o AR TR ) P O g e A A B TR R LI L L E
2y 3k RV 2 BT R 0 BT 0 I AR GE I R A K TR Y
A 1 i IR e H il K AL

2008/09/07 03:24 BT

20 25 30 35 40 45 50 55

2008/09/07 04:54 BT

20 25 30 35 40 45 50 55

3.1 RARGHEIXE KK HRBSEE
3 BT 5 R K B 8 (Rl v s . nial 4, gy

Bl 4 2008 4F 9 J1 7 HEJRIL AT £
b 3 T A i [l 9 X8 AR R
[l (152 o [l =45 dBz X8k,
Hi Sk R B B I 1) A T Ry I [
Fig. 4 Evolutions of Doppler radar echoes of
three convective systems in the early hours of
September 7, 2008. Shadow shows the —>45 dBz
composite reflectivity area. Arrow indicates the
path of echo. Label is Beijing Time

2008/09/07 04:18 BT

20 25 30 35 40 45 50 55

2008/09/07 05:54 BT

20 25 30 35 40 45 50 55

K15 2008 4F 9 7 H & RILHI9R XA A3 B2 B9 10 43 i I8 v 2 ar
MRS 8 R R ALE R (AL dB) & in &
I O R7INH . FRRIENR ., (2)03:24;(b)04:24;(c)04:54;(d)05:54
Fig. 5 The Doppler radar composite reflectivity factor (unit: dBz) and 10 min cumulative
lightning detections in the early hours of September 6, 2008. Symbol O is negative
lightning, and [J is positive. (a) 03:24 BT, (b) 04:24 BT, (¢) 04.54 BT, (d) 05:54 BT



LI

FRTIEE i WL SR 7E L 5t 2008 4F 9 A 7 H & #

LRG3 B o 0 25 A 165

3N FEXNRAGENIE A N EE . Bk LE,3
X R G AR E P E AR m, o A f1 B
M AR Adb s, C B eI AL A i, *t
WMESG AL I A 7TH02:54 ALK, &
hnas (& 4 FE 5a),03:54 #F AL E KX, T 04:30
KSR B HE S . 2 )5 B W 55 0 R . % R G B T R
FIBBIE X 04 B} 2 05 B st fE K. X AR% B F
02:30 AKX, &Rk, 0406 #F AW
X J& 5 B Gk B e o (& 4 & 5b) , 2 5 4k 2k ) A dt
510 8 U85S . & 04.42 S8 R 55 1M )5 R R R
TR, 05: 24 PEAB = B iombEK. XA Ls C
T 04:18 BFZEM L VU B FB AR B, Z G AR AL B sl I &
JETNGE L AE 05:00 50 FS A J6 5T (4 58 1] 9% 3% 2 i
KT B8 B0 At 5 1 B 05 BF 22 06 B b il X9 5 [
Ko FOMVEXR RS A BB, 0454 PG A
BRI R S8 DCE] 50) 5 1% R 58 & J& N i UK 78 B 36
I X 3 R K (BT 5d)

A3 AT FR G0 TN H B A A AR AE . AN Rl 6,
MR R R AN A B G B 95. 4%, N
e om i B & A2 AE 04 I 2 05 B, 55 5 [ K a8 (8] 3k
I BEAT I % W 5 R, W T IR Y 2 JA) 3 A
B5) . X A% A BRENHEMFEZRIE, 7N
AR 5 T TR B I A A R R R S AR e AR B A 3R
B340 A 7E 0]k SR BE =40 dBz 9 X IR, HFE T E MW
RS ——XF R o &R, B ] XOR — A R
N HE

80 -
60 -
gg
:5340*
=Y
20 -
B - ~ \
0 = 4 L £ NN T e
02:00 04:00 06:00 08:00

[
6 200849 H 7 H 028 £ 09 #Hb s
by X IR L B 2 10 43 8 3 A2 (]
[ v e 4R B IR S22k R BRUA
Fig. 6 The time series of the number of
10 min cumulative lightning.

Dashed (solid) line is negative (positive) lightning
3.2 MWRMEZMALKZ I

TEPRIE AT BAT BRI T & 530X U0 09 4 A R g
P sl M 55 32 B O TR Z fih S AL . B I ofE f

53 M A Tl T 3 Aok & AL ] 2 TR R AR R AT Y K
B AR R A A HE AR Y Bl R KU R
LI Ak ke 43 A b UK Pl Ao R 118 2k A AL

A3 A M T K3 AR .6 H 1800 () L JL 5T i
Hiv T R — S B R E PG R X 2 7 H 01:55(1& 7a),
A6 XA AR O A — 2% b TR S 2RV RS R AR
At ) B2 3 XRII S CE] 7a R SEERD 5 Bl A 58 % I R
gr A Fil B ik AL EUE X (& 5b) Bt A b i e R Y
3l (18 7b) , my Hs i A0 A7 76 B KU (& 7h HLRE 2D 5
£ 05:10, 60 A P & s 2 (8] 1 3075 b 2 4R 7 1) 1Y
AR IR DK VY S B R R AR 5
R A 46 (B Te MLSEZR) 5 3 05:55, it & 4 it
48 DB 5d) 3k Xy 8 He rpoe i o5 9%, 1 G 4R
B LAMIRAETE

b T3 BT R i T A R R A R R T
ARG R R B AL . E Ta X ARG A
A AE 5 S U 2 T R A 2R Bl L AR Ik X R AR 08 )
B A v DT A e T R SR % i R T R K.
— A BT iz R A S8 BURE B b DR B B R
([ 8a) , 58 R 7K & A= i A st T DX 32 L B 3w 3~
A°C, BAT WY 0 A 42 5 92 I 00 A8 I X i R
R Hrt CIB 7a) o 34 1T {68 R 300 19 I 38 <00 5 b 3 1Y
L KUFE 3 X 5 A s T A b T A A 2R, X T R
SETI I T 4G R — B 5 K R AR S I RO
T4 2% CI&l 8b) 1l T fI% 5 o 7 %% i LB BT B AR A &
WHEZ T, X R G A T X Z )5 H
e G b TE 25 s TS 9 U AR S T KU TR B
MARA L XM Rg C M D, LK B FEERNE
B fiuh &AL

JRUBR £ ¥ € it 6 T X i R 48 BCOE 4) 19 3% 3l #%
2 b T A T KU G R i — 2B R AR e AR
e 9 fEX it R G B & ZHi.02:00 & 03:00 i
2600 m N HAEKAHE =12 m + s '),600
m DL b PR . AR KU X A A R R
AR F B 2 Sk A XU B D) AR WA R
S AR, 2 03:00 Z 5 R Z s (& 9
T SR EETE TR ) o 4% B P A5 R B S R
M AR A L Bl TP i AR AT 2 Lk Y
FHE4 T 46 THE 2 1, 400~600 m 5 45 19 O P4 XL
-5t g XU CERPE R XD A AR X R SR B —
N, 7E 03:30 & 0430, Mg FES #EA XTI B By
[ 95 3 Bl P o AV 2 XU o T 32 T R 55 . 04230 Z ) s
IR )2 B Sy o 2 96 ) 0 1 8 5 A 7S KU &



166

% 36 &

=~ 8.4 ‘ P
(a) 2008,/09,/07 0155 BT

115 116 117 118°E 115 116 117 118°E

K7 2008 489 H 7 HERILHUHEXS Vi ik B2 Ay 5 43 18] B 3t 16T B 3l 00 00 5% 84 45 A
I v S5 2R (o 96 1 187 U980 1000 hiPa, [ L S 2R Sy st 17 8 £ ML £ 8 1 XU D
(a)01:553;(b)04:30;3(c)05:10;(d)05:50
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