64 1 Vol. 64, No.1
2006 2 ACTA METEOROLOGICA SINICA February 2006

11 9608”

1 2 1
, 100029
, , 100085
NCEP , 1996 8 3-5
b 96.8"
“ 75.8"
, ; 2
2
[1-4]
1 [2]
1996 8 365 ,9608
“ 63.8" ,
34 () 48h ;
100 mm, 20 () 48nh )
200 mm , 4 [1.3]
() 400 m , 513 mm, ,
525
670 mmlY , (4]
50 mm , , 18
100 mm,
213.17 mm , , “ 06.8"
, 10
,300 [5]
* 22004 11 16 2005 6 24
(KACX1-02) (KZCX3 SW-213)
(40405008)

,1972 , , Emall :9h @mail.igp. ac.cn



64

58
, 3
, “ 96.8" , 5
, , « )
, 3 08 « ) :
, 500 hPa 5880 gpm 115°E
, «C ), ,
, 20
[6] ’ , ( 1a)
71 1908 7 20-21 ,
B
; o MM5 | ,
4 ( 1b,o) :
, , 10° 5 08
“ 96.8" ,
MM5 ( 1d) :
, TBB
3 20 -5 20 48 h
, ( 2 ,
3 20 5 08
2 , 100 mm
(11l 411 mm 730
, “ 96.8" ,
(3] 3 17 -5 1.1 3h TBB (
20 90 (12] 3) 3 16
20 90 5 , 1 20
: ) ( 4 05
) .1 ,
- 50
, 90 , 08 ,
, , - 50
, 4 0208 74 mm
9608 8 1 10 ( . 4 0844 - 50
2 02 , 129 mm
14 4 17



1 ? 9608”

1 129 &

35

a3

20 ,b.4 08

500 hPa ( :gom) 850 hPa

c4 20 ,d5 08 )

10m/'s

Fg.1 The geopotentid height in gom on 500 hPa and wind greater han 10 m/ son 850 hPa at 3—5 August 1996
(a. 20:00 August 3, b. 08:00 August 4, c. 20:00 Augus 4, d. 08:00 August 5)

- 60 ,18—9
mm/ h ,
14 20
4 14—20 ,
122 mm ,
5 02 - 50
, TBB
3h,
2 1
TBB
[1]
2

2 45° N
21 176l 94
‘ 2 /33 379 05
(L X 2
80 L ';5112'3 _3‘), ‘_‘ 1”% 3
40 | 8 11» 20 -n}ﬂlﬁﬂfla 40N 19
¢7 504 1“?\,;)381)‘}{430 |
74513 “ 25
' ) 3)*\7}1}(1 3}‘?}1(1.‘1 "
N~ 3 "g‘x, 73,1017
| i i (]2
J bl ,’(»”'f\%ﬁ 344
35 4 LA 5 K%ylj 44»}; 2 (874
L, 3 3619
3 d 1\ 44 33 {g
L 23'167 979931 ~19/5 Y
2 5 ); :l“xx\.xj‘l_{ R
102 7 SNBSS AL
0 4375 “: 7,l$‘lj7’*' 0
\3> 3713
b9 {1 Y 127k
3 55210 2 7
\ 1833 2% 4
\ ll‘\(‘, "‘["7 1425 2 Y
) N0 d 9
2603, 4 3 PR 5 2 3
5 3 L 13 L detay o s A
2 100 105 110 115 120
- T ——
50 100 200
2 199 8 3 20 —5 20 48 h
(2] ( mm; :10,25 50,100,200 mm,

Fig.2 The 48 h precipitation of 20:00 August 3 —20:00

August 5 1996

(units:mm; The intervd of ilines are 10,25 ,50,100,
200 mm ,and the digitd is d the precipitation amount)

59



64

60
08.05,(;8’&!‘ ;
08.04 17 BST 08.05 08 BST |
35
110 115 120°E 110 115 120"5 1;0 115 12(5;
—60 -50 ~40 -32
3 199% 8 3 17 -5 11 TBB
( -10,-20,-32,-40,-50 -60 )
Fig.3 The TBB of 17:00 August 3—11:00 August 5 1996
(Theinterva of ilinesare - 10,- 20,- 32,- 40,- 50 and - 60 )
( 43,2
700 hPa 3 300 hPa,
2
2 © 1994-2006 China Academic Journal Electronic Publishing House. All rightsreserved.  http://www.cnki.net



1 ? 9608”

61
100 ——————————— — —
(@) ¢ T ! b \ ‘ ) |
200 { { > : 4 \4
300 4 ” A
£ 400 { : 400
E 500 500 " ,ﬂ \-| | :
i: o) 600 J : /“. i A
700 1 |L.NJ1 U\ ) . WITANYARY NN
‘ 700} ’ i’ % ; NS 7A BB i
G xm)j (- \/. E st gl et
900 { -9 ‘ / s00] ] J - A f
bone SBU LA e W D N 0.1 B B L i o e L - f L BOARE
6 Aug 5 Aug 4 Aug 3 Aug 2 Aug 6 Aug 5 \ugy 4 \411; 5 f\lr)g‘ 3\uu i
1996 1996
- == T RS - et 2
12 15 18 21 24 12 15 18 21 24
4 1996 8 1—6 (a (b) ( m/'9 ( : %)
FHg.4 Thewindin m/sand reative humidity in % from ounding
of Zhengzhou(a) and Xingtai (b) on 1—6 August 1996
800 hPa 90 % ,3 300 hPa ,
90 % 2 08 , ,
' , , 3 08 4 08 , 2
4 700 hPa 2
24 m/'s a 8 )
: (1, 3
, 2 08 , (CAPE)
3 4 , 922 J/ kg, 3 20 ,
2 1 ( , CAPE ,
3) : : 2
41.9 mm 3 61.4mm 4 20
2 , 71.2 mm
, 3 20 -5 20 , )
188.2 mm
4 ( 4b), 8 24 , ,
(2l 60 mm ( 2,
1 1996 8 2 08 —6 08
Tablel The physdcd variables calculated by sounding data at Xingta
station from 08:00 2 to 08:00 6 August 1996
2 2 3 3 4 4 5 5 6
08 20 08 20 08 20 08 20 08
CAPE(J/ kg) 32 1345 922 73 0 0 0 0
CIN (J/ kg) 59 3 0 36
L1 0 -3 -2 0 2 1 1
K 27 34 28 38 41 35 40 35
P(mm) 41.9 53.9 52 61.4 71.2 56.4 65.1 54.1

0 o(K) 349 360 358 352 351 349 352 348
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Table2 Thephyscd variahes cdcuated by unding data at Zhengzhou station from 08 BST 2 to 08 BST 6 August 1996

2 08 2 20 3 08 3 20 4 08 4 20 5 08 5 20 6 08

CAPE(J/ kg) 506 1045 868 49 967 132 1021 555
CIN (J/ kg) 0 210 0 52 7 52 0 50
LI -2 -3 -3 -1 -3 0 -2 -2
K 17 48 38 37 31 36 37 37
P(mm) 40.9 74.3 60.6 63.1 55.4 55.8 63.7 59.6
8e(K 357 362 360 355 363 354 363 361

5 1996 8 4

( 1850 hP £>338 K; : 1500 m; 124 h >50 mm
>40 m/ s:200 hPa ( ), >12 m/s:850 hPa ( )
500 hPa ( ‘gpm) ; 500 hPa : :x10 %Y

FHg.5 The composdte synoptic weather pattern on 4 August 1996
(Shalow shaded isB ¢>338 K on 850 hPa, midde shaded is topography greater than 1500 m and deep shaded
is 24 h precipitation > 50mm. The arrows are wind speed =40 m/ son 200 hPa and barbs represents
wind gpeed exceeding 12 m/ son 850 hPa. The thick wolid lines are geopotentid height in
gomon 500 hPa. The short dashed lines are are voticity (10" %s™%) on 500 hPa)
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A STUDY ON MESOSCAL E CONVECTIVE SYSTEMS OF THE SEVERE HEAVY
RAINFALL IN NORTH CHINA BY* 9608" TY PHOON

SunJianhua® Qi Linlin® Zhao Sxiong"
1 Laboratory of Cloud Physics and Severe Storms, I nstitute of Atmospheric Physics,
Chinese Academy of Sciences, Beijing 100029
2 Institute of Aviation Weather , Air Force Academy of Arming, Beijing 100085

Abstract

A diagnods and dmulation study have been conducted to revea the features of the severe heavy rainfal in
Hebe province during 3—5 August 1996. The weather pattern of the mescae systems are diagnosed firstly ,
and then PSU/ NCAR MM5 is used to dmulate the process. The dmulation results < are employed to study
the structure and the development of mesoscale systems.

Although the landing typhoon propagating northward is a key system producing heavy rainfall over North
China, but the weather pattern of present case is different from most of this kind cases. It is the standgtill or
dow-moving of landing typhoon stopped by high pressure in the continent , which is rarely hgppened over North
China. During the heavy rainfall process, the interaction of westerly trough and the landing typhoon was not
found, but the weak cold air from the outhern part of anticyclone in North China invading to the outmost of
landing typhoon , which was favorable to the initiation of convection. It isindicated that two mesoscale convec
tive systems were related directly with the severe heavy rainfall in Hebe province. The center of severe heavy
rainfall occurred around Shijiazhang area during 20:00 3 —08:00 5 August. The analyssof sounding shows that
the ingtability isobvious and the moisture in lower and middle tropogphere i ncreases gradually prior to the occur-
rence of heavy rainfal. The moisture trangoortation of outh low-level jet (LLJ) was very important to the de-
velopment of convection. The height of LLJ was relatively higher than that in Meiyu front.

The most Smulation resultsfrom MM5 congstent with observation athough some deficiency isfound. The
dmulation results reproduce the formation and development of the mesoscale convective systems producing the
heavy rainfadl. It is shown that the upper-levd mesoscae jet formed by the upper leve outflow of convection oc
curred during the evolution of convection. The low-level jet (LLJ) and upper-leve jet (ULJ) intendfy with the
development of convective system. There existed two inflows and two outflows of convection system producing
heavy rainfal. Theinflow inlower tropophereisfrom southerly LLJ. The two outflowsoccur at lower and up-
per level , respectively. Theinteraction of LLJ and mesoscale ULJ could maintain and accelerate the development
of convective sysem. It is d2 shown that the northwards propagation of convection systems was blocked by
Taihang Mountain , which wasone of the reaonsthe heavy rainfal perssting over Shijiazhang , Hebei province.

Key words: Heavy rainfall in typhoon, Mesbscale convective system, Mesoscae upper-leve jet.



