(G 1998040906)

60 2 Vol. 60, No.2
2002 4 ACTA MET EOROLOGICA SINICA April 2002
1998
TrE FTEHK
( , , 100081)
( ¢ ’ ) 1998 6 16~ 17
(n B ,
a B ,
(2) , :
2600 J/ kg;
(3) B ) :
B , 250 hPa
, L1L.5m/s
(4 : :
: , B , )
() 400 hPa ( ) 150 km 300~ 400 hPa
()
(200 hPa), B
. B ,
9~ 11
1 9~ 111998
, 20
1998
, “9gs7”
“98s 7’
a ) L= 81 1998
— By 6 16~ 17
. B(v) , (¢
”) TBB
1998 , ,
, B
* : 2000 10 4 : 2001 7 9



2 : 1998

147
2 ’ ’
4410 km x 3780 km;
1998 6 , \ ) 63 21 km,
71x61  85x 79, 25
la 1998 6 16 08 ~17 08 24 o 10 hPa
h ) , GRELL
; 3 BLACKADAR DUDH -
, ( A
) .24 h T106L19 6 h
221 mm ) (
, « 2 )
(PSU/ NCAR)
M MS5., 12h, 15 20 ~16 08
28.5°N, 115.0°E ,
I _v( ] _'-.ﬁ_-‘"fl 3 Frih i o * ;’-;- ::‘L-::.\- H"la; o E “ I- “ . . /“ = .

55 1
50 b i (€)
ic 1 Pl 199846 A 16 B 08 8 ~17 H 08 8 24 h
E»f 2 ) O AN A B R A — B SR71S B
o 3 5 2 b Mok Bt T AR RIS ST
220 Co. UM . B, TU S BLRLES BN K
% 15 F B8 U8 W=F:- 3 50
0
) I .l e
TSI L TP IS S
S S S ST S ST Ty
FFP T FIIFFITFES & <§b
NGRS T O S



148 60

16 08 12 h (NUDGING) . 17 08

30 h ( 550 km)
§
:200 hPa
; 500 hPa , (
2,
850 hPa B
850 hPa, (30N )
( ) )
, , 24 h
(850 hPa) ( 1la)
B ( 2
6 16 14 200 km B ,
(30°N ) (50 mm )
17 00

30

25

a5 N AT T
P/

Sl

25

2 1999 6 16 08 ~17 14 6h 850 hPa

(a :16 08 ,b.16 14 ,c 16 20 ,d. 17 02 ,e.17 08
.17 14 ; ¢ d 50 mm )



2 : 1998

149

1b) 6 h ,
C )
le 58715 (27.35N,116.39E)
(49, 34;27.46'N, 116. 3T E)
58715 ,
58715
( la 50mm ),
(24 h 142 mm) ;
58715
(
)
/
> lc
, 2 h
( , 6 16 16~
18 B
), 58715 ,
6 17 00~ 08
3 B
31 (CAPE)
( la 10 mm
). ( 58606; 28. 6’ N,
115. 9F) (58633; 29. O° N, 118. 9° E)
(58725;27. N, 117.4£E) (58665;28. 6'N,
121.3°E) 4 ,
4
, 58725 ,
(221 mm 142 mm) 110~ 150 km;

58665 ,
440~ 600 km 1998 °
’ 4 6 h
, 198 6 16 08 ~ 17 08
(Ecap):
Ecar = Rdf (T- T)d(~ InP)
0
, Ry= 287 J/ (kg* K) T
;T s PO P
;D s 50 hPa
, CAPE
58725 CAPE,
16 14 ( 8 h) :
(920 ~ 70 hPa)
CAPE, 100 hPa 2600 J/ kg (
3a); 58606
E cap( 16 14 ), Ecap
(800~ 70 hPa),
(800 J/kg, 150 hPa )
58725 ( )3 58633 17
02 E cap,
) 2 )
(200 hPa ), Ecap (300 J/
kg) ( ) 58665
, 17 02 E cap, 17 08
Ecap
( 3b) Ecap ,
250~ 300 km
Ecap 6 16
14 1998 ° ’
2600 J/kg  Ecap )
4 4
: 58715, 58608, 58633, 58665
( 58725 , 58606
, 58725 58606



150

wf 100 W l:
300 e '1/
% 500 Fﬁ 500
00} 700
a0} 900
1200 5 1100
2000 -1000 0 1000 2000 3080 ~1000 -600 200
AR O/kg) B (3/%0)
31998 6 16 ~17 08 6h E cap
(a.58725 ,b. 58665 A:16 08 ,B:16 14 C:16 20
D:17 02 E:17 08 k)
110 km 80 km 58715 4b) : (17 02 32 ) TBB
58608 ), Eca , 400 km , 3
) Ecap 80,40 70 km 8
o 58715 ( ,
Ecap ( le  3a), 600 km B la
58665 Ecap ), - 70~ - 80°C ,
( ) Ecap , , B ,
R ( 4o 4h , a
. B .
3.2 B
1998 6 16 22 32 ~17 08 - 60~ — 70°C ,
33 ( 17 04~05 |,
) TBB 4 . 4d,e);17 07 33 . «a
2) , a B ,
B 16 22 17 08 32
2, — 60°C (46 ,
B , ( 200
km?) - 70°C, B
, - 60~ - 70°C ( 850 hPa
4a 2); 3h, B h 10 mm
: B : ,
, R - s TBB 2 ;
70°C ( ), .
B (

,2h

24
4c
TBB



: 1998 151

( 4e AN 5a )
( ) ,
3
, , B
B : , 450~ 400 hPa,
B 4. 1g/kg(  5b); B
\ TBB B
“987” \ , B
(  TBB B )
150 hPa, B ( 5b 4¢)
, TBB .
B C )

100

300

BEE (hpa?

700

S00)

¥ thea)

23.98

25.35

26.65 27.88 29.02 30.08N 33.12 30.84 28.58 26.38 24.12 21.94'N

105.69 112.28 114.98 117.77 120.66 123.64°E 116.94 116 B8 116.82 116.76 116.71 116.66 E

Far(hPa)

S (d

Y L
o )
%

i 1o L

e W

. SN
E /
# 118" E

270N
5 1998 6 17 02
(b. 4c AN Le 4c BB (em/s, )
.d. B 1996 6 16 08 )

- 1998 () . 1999, 194



152
TBB 850 hPa 400 hPa
4 B :
900 hPa(37.0x 107 °s™ 1,
4.1 350 hPa(49.5x 10" °s™ ') “987 -
B ( B , (12 , ( )
58715 ) BE 100 hPa(
( 2 4 BB 5a ),
) 2~ 3 h( 16
(5 B 20 12 h),
) 400 3h
hPa s B 150 (
km ( 800 hPa 650 hPa 7 02 . 18 h) , (
b » ’ ()
’ ( le 6a)
, 500 hPa ( ( lc 6b),
1.5 m/s), 200 hPa ,
( 20N ) 5b (2 h )
(4 AA)
’ B 9 ?
) ( ) ,
5b, ¢, , ( /
)
B . ,
, p ’
. /
. ( )
() 400 hPa 43
() 150 km 300~ 400 ¢ )
hPa ( ) , B
’ , 550 hPa
200 hP B ( 150 km),
( 9 , 24.5kg/ (h*m’*hPa) ,
( 5d) BB
B B
; ( ) ’ B
850~ 400 hPa , ( ) , 800~ 25;) hPa
850 hPa ’
31°N
« ) :
4.2 . , 3.1°C,
BB 350 hPa : 800 hPa 250 hPa
(S T B (7 (
250 hPa / ),



2 : 1998 153
B :
B ( B ) .
100 100 [ (b}
240 200 I”
300 300 F
~ 400 - 400 -
™ -
= 8 500
et et =
L 600 4 600 |-
700 700
800 800
900 500 |-
1000 f‘ . 1000 [ N
0 4 B 12 16 20 24 28 o 4 8 12 16 20 24 28
Harefm) (O FUAETE (b
6 198 6 16 08 ~17 14 (27.46'N, 116. 3T E) (a)
(b) ( 1107571, :m/s)
100
200
300
r"a 400
=2
= 500
!
¥ 600
700
800
900
1000
33,12 31.98 30,84 29.70 28.58 27.45 26.34 25.23 24 .12 23.03 21.94° 1
116.94 116.91 116.88 116.85 116.82 116.79 116.76 116.73 116.71 116.68 116.66°E
7 198 6 17 02 0
( :10- ! g/ ke, 1998 6 16 08 )
5 o
B .
1998 6 16~ 17 (1)
( B
) TBB ; , a



154 60
§ , B
B
(2) Ecap -
2600 J/ kg; (4) ,
B .
, §
, ( ) ;
(3) () 400 hPa (
B ( B ) ) 150 km , 300~ 400 hPa
) B ( ) ,
250 hPa s ;
1.5m/s (200
hPa) , B
, TBB 3
1 , 2000, 230~ 254
2 . . , 1997. 120~ 142
3 , 1957, 28(3): 234~ 247
4 . : , 1998. 3~ 46
5 ,1958,29(2): 119~ 134
6 . ,1990. 1~ 272
7 . 1991 ,1993. 1~ 255
8 . ,1996,7(2): 139~ 144
9 . 1998 , 1998, 3(4):290~ 299
10 . 1998 , 1998, 3(4):300~ 313
11 .1998 7 , 1998, 3(4): 368~ 381
12 .“98.7" [ 1 .2000, 1~ 274



2 : 1998 155

NUMERICAL SIMULATION AND DIAGNOSTIC ANALYSIS ON
MESOSCALE CONVECTIVE SYSTEMS OF A TORRENTIAL
RAIN CASE IN MEIYU PERIOD OF 1998

Wang Jianjie  Li Zechun

( National Meteorological Center, Bejjing 100081)

Abstract

T he characteristics of the mesoscale convective systems of a torrential rain case occurring over south Yangtz
River on 16— 17 June 1998 are investigated by using mesoscale numerical simulations and observations as well as
1998 field- ex periments’ data.

It has been revealed that the torrential rain occurs associated with the generation of a mesoscale convergence
line in the region to the south of a mesoscale low in lowertroposphere; under the weak vertical wind-shear con
dition, several mese-B clouds, the convective systems directly related to the torrential rain, develop strongly in
vertical like tow ers within a mese-a cloud; and before the occurrence ( about 8 h) of the torrential ran, the max
imum value of convection av ailable potential energy could reach 2600 J/ kg, which is gained through the intensive
sounding data from 1998 field experiments .

T he diagnosis on the structures of the meso-B convective systems, based on the mesoscale simulation re-
sults, shows that the strong development of meso-B convective systems is supported by the favorable mesoscale
dynamic configuration, namely, a very narrow positive vorticity zone extending from surface up to 250 hPa is
coupled with strong low exlevel convergence and upperlevel divergence, which is associated with 1.5 m/s vert+
cal velocity at 500 hPa. In addition, investigation implies that the temperature structure of mese-B convective
systems, 1.e., warmer in middle-troposphere and colder in upper and lowestroposphere than the environment,
may relate closely to the latent heat release of the mese-B convective systems.

On the basis of the study of this paper, the air motion image of the mese-B convective systems (or say meso-
B cloud towers), which develop concomitantly with low ertroposphere mesoscale convergence line in M eiyu pert
od, is sketchily given as follows: the air flows into the mese-B cloud tow er in lowes troposphere from both south
west and northwest directions, and then moves upward with slight tilt toward east; at the south and north edges
of the mese-B cloud tower, there are un-closed vertical mesoscale circulations like spirals in 800~ 400 hPa layers;
however, the upward motions in middle region of the mese-8 cloud tower are quite deep, extend to 200 hPa and
then turn to horizontal movement tow ard southeast direction out of the cloud tower.

Key words: Torrential rain, Meso-B scale, Convective systems.
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