64 4 Vol. 64, No.4
2006 8 ACTA METEOROLOGICA SINICA August 2006

, ,430074
n AREM, 2004 7 156-17
B
, B \ B ,
, B ;
, , , B
B B
B
B , , ,
(8]
1
10 km MM5 o
[1] [2] [3] B
10 a
, , [9] n
H B
[10]
[4] B
10 d [ll] “ 98. 711 B
[5.6]
13 98. 7” [12] [13]
1 B
, (7 1998
6 B H

* 12006 7 27 12006 3 18

“ ”

,  ,1964 , , E mall :liaoyishan @whihr.com. cn



4 : P 501

: ?
, ?
' 3
B
REM
’ ’ [14,15]
n , IAP—
2 GCM , ;
2004 7 16-17
16 08 17 08 o
24 h 32 mm 7 16 08 1oa Yo =8
850 hPa ( ) [16,17] ’ “ » [15]
24 h 2 300 mm : [18]
500 hPa 700 hPa , ’
2003
. NE—SW , E ’
37 km, E C
’ ’ 0.5° x0.5 AREM?2. 3
’ ’ 32 70 hPa,
() (15° —55°N ,85° —135°F)
’ ’ Barnes ., 7 15
' ’ 20 T213 12h , 7 16
(24 h 323mm)16 09—35 6 h 08 *
192 mm, 1h 44.8 mm
1 2004 7 16 08 —47 08
, 24 h ( )
, ? ( ) (2
34
31
& 104 106 M\ AH!» 112 114 116 118 120
2 2004 7 16 08 7 08 24 h

( ) ( ) ( , :mm)
Fg.2 Smuated (contoured) and observed (sheded) 24 h accumulative predpitation from 08:00
BST 16 to 08:00 BST 17 Juy ,2004(theintervd of contoursisthe same asthat of shadings; Unit: mm)



64

502
(3N ,112°E,235 mm) ( ,392 , ,
mm) , , , ,
60 %, 24 h 0 - 10 x 10" ® hPa/ s,
; (33°N ,112°E)
« ), 2 2 :
, 2-8 6 h 100 ,
mm; 3 34 1h , (700 —350 hPa) B
NE—SW ( ), 600 —500 hPa
3 15 mm/ h, ,
31.4 mm/ h, B B (),
: B B
35.0°N — () )
34.5 T S R N : B
34.0 ,
33.5 i
B0 3h 500 hPa ®
32.5 ( 5) , 3
20 (3N ,112°F)
S N A VAR AT A | . - 180x10" 2 hPas, 3m's,
B T e . m usE 18 ,
3 34 (  5mm B
Fig.3 1-h predpitation Smuated by the AREM , 30x10 ®—50%x10" % hPa/ s,
from the 3rd to 4th modd hour sarted at 08 :00
BST 16 Juy ,2004(intervds are 5 mm)
B P R
, , 4 7 16 15 ,
NE—SW
B :
3—4 h,
: B
B :
B ' . Tz s
5 3h 500 hPa w
4 B ( 2010 *hPal 9

Fig.5 500 hPa vertica velocity @ smulated by the
AREM at the 3rd modd hour started from 08:00 BST
( ) 16 July ,2004(intervals are 20 x 10™ * hPal 9)



4 B 503
6 5 112°E 550 hPa ,
: 2 :
(1) 33N, : :
, ) 250hPa , ,
6 3h 112°E ( v (o) 1000
w oo - 180x 10" % hPal 9
Fig.6 Verticd cross sction dong 112 Eof smuated meridond drcuation and verticd vdodty by the AREM
a the 3rd nodd hour garted from 08:00 BST 16 July ,2004(the line with arrow denotes the meridond strearlines
o the resdtant windof v and W, and W has been anplified by afactor of 1000. Dashed line regons denote postive W , des
cendng notion and shaded regjons derote neggtive W , ascending motion.  The mexi mum ascending notion is - 180 %10 3 hRal 9
il ) y 3 h
550 hPa , ; 6 )
1/4—-/3 ,
) :
850 hPa 700 hPa, (2 )
700 hPa , 5 )
) B L
. , 900 hPa 800 hPa,
800 hPa ,
7 6 33N : (
, 12) , B
(1) 6 : ,

b © 1994-2007 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



504 64

7 3h 333N ( oW w 100 ; 6)
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NUM ERICAL SIM UL ATION ON DEVELOPMENT MECHANISM OF MESO-3 SCAL E
FLOW FIELD DURING A HEAVY RAIN PROCESS IN HENAN AREA

Liao Yishan ZhangBing LiJun Li Wuie Yu Rucong

Wuhan Institute of Heavy Rain, CMA, Wuhan 430074
Abstract

Numerical amulation of a heavy rain case in Henan area during 16 —7 July , 2004 is performed by the
LASG menscade moded AREM developed by Yu Rucong, etc. As shown by the results: the air in the middle
tropogphere within the horizontal range of the meof3 scale convective system is heated by latent heat release,
leading to the upward convex of the isobaric surface in the middle and upper tropogphere, i. e the formation of
meso3 scale high, and the downward concave of the isobaric surface in the lower tropophere, i.e. the geness
of meo-f scdelow, and the joint effect of the mesof scale systemsin the upper and lower troposphere pro-
motes the rapid development of verticd motion. When the ascending motion develops vigoroudy , the obvious
compensation descending motion gppears around it. On the outh Sde and part of the ascending motion region,
the divergent air flow in the upper tropogphere flows backwards to the south , forming a mesoscale vertical circu
lation cell , whose descending leg merges into the compensation descending current on the outh sde of the as
cending motion and carries the horizontal momentum of upper air to the lower tropogphere, resulting in the for-
mation of a new mesof3 scalejet. On the north side of the ascending motion region , a mesoscale vertica circula
tion cell developsin the lower tropogphere, whose descending leg southward divergent flow meets the low level
uthwest warm/ moist flow , forming a meof3 scale convergence line, which further strengthens the low level
convergence in the heavy rain area. On the east Sdeof the ascending motion, a mesoscae verticd circulation cell
a2 developsin the low tropogphere, and its westward divergent flow makes the origina southwest flow turn
northwards, resulting in the cyclonic curvature of streamlines, and thus further strengthening the convergence
aong the mesof3 scale convergence line. The rapid development of ageostrophic vorticity in the lower tropo-
ghere is the mgor factor regponsble for the formation of the mesof scale cyclone. At last , the three-dimen-
dona sructure chart for the development of heavy rain mesof3 scale flow is given.

Key words: Heavy rain,Mesof3 scale, Three-dimendona structure, Vertica circulation cell , Numerical
smulation.
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Fig.1 850 hPa prog chart at 08. 00 BST 16 July, 2004
(shaded regions denote the precipitation region with R,,>100 mm
from 08: 00 16 to 08. 00 BST 17 July, 2004, and the
dash lined arrow denotes the low level jet)

4 7TAI16H 15Tz
Fig.4 The infrared cloud picture at
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Fig.15 3-D structure of the developing heavy rain meso-f scale flow field
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