61 6 Vol.61, No.6

2003 12 ACTA METEOROLOGICA SINICA December 2003
*
LN
( , , 100081; , ,210044)
IR #)
( , ,210044)

; Stobie L7

1979 5 ,
;U

) cellini  Kouch 13 ,

Rossby! %
. Can V2
Chamﬂeyl4J 1° x
; a 1° 6 h NCEP
Fritts  Luc *
GMS

* 12003 2 10 :2003 7 16

(40175023)



656

61

9 km, 23, 6 1 25°N,
NCAR/PSU MM 5 ( ) 116E ,
’ 2b ’
3
2000 6 6 )
1~3 (
; (D 2b )
6 1~3 3d . 6 5a 6 1 15
1 08 ~6 2 08 |, 3
50 mm 6 2 08 ~6 3 30 gpm/3
08, ; h ( ) 5h 21
100 mm 850hPa 3h .
; 50~ , — ( 20
100 mm, apm) (
2 2
00 mm 6 ) 3 h 7
; 2d
6 3~ 4 ’ .
500 hPa ,2000 31 20 o ’
( ) ,588
6 1 20 . , 850 hPa
588 ’ (6 6a ,
2~ 3 , ’
(2 ( )
6b
, , , L6 1
( 6b )
MM 5 ,
3
4a 6 1 10 700 hPa , ,
4h ,
, 16
m/ s
a 2 8u av
—_— I_IJ: _ _ —_—
Jt v f(ﬂx + ay)
4
, 500 hPa 588



657

s 7 700 hPa R MM5
, , 7a b ,2000 6 1 15
, s 150 km
, , 1~1.5h 1
(8] 18 30 ,
) 15 ,
s , , 1.5h
. . ( 9
s s 8 b 7 850 hPa
s 7
9 2000 6 1 08 ~3 08 (
" Y700 hPa 28N, 111°E
) R b
? 2 o
18.5
ge—0s | @ 18.0
s 7o
4e—05 16.5
3e-05 { . 16.0
2e—05 |/ 15.5
v 15.0
1e—05 §i § 14.5
0 14.0
~1e—05 13.5
~2e-05 13.01 |
12.5
—3e—05 12.0 Bxf
—4e—05 11.5
—5e—05 11.0
0 6 12 18 0 6 12 18 0 0 6 12 18 0 6 12 18 0
1 2 3(H) 1 2 3(R)
9 2000 6 1 08 ~3 08 ( ) 700 hPa
28 N, 111I°E (a) 28N, 109E (b)



61

658
, , B v
, 1.5 h, s
10a
2 7 2
6 1 10 (UTC) 850 hPa ,
( 10b) ,
6
. 10a )
3h ,
s 11b 6 1 12 01 (UTC) 700
, hPa D
, 850 900 hPa 700
hPa 9
11a 6 1 10 01 700 hPa 6 h
10 h , 12a la
( ) 4 ., 6 1
9b 2000 6 1 08 ~3 08 ( ), 6 2 02
( ) 700 hPa 28 N, 109°E ( 12b)
4b
- , 14 , ’
m/s 9b s
, 15 m/s ,
3 , 6 2 06



AN W R W N

6 : 659

Rossby C G. On the mutual adjustment of pressure and velocity distribution in certain simple current system I. J Mar Res. 1937. 1: 15~ 28
Rossby C G. On the mutual adjustment of pressure and velocity distrbution in certain simple current system I J Mar Res. 1938. 2: 239~ 263
Cahn A. An investigation of the free oscillation of a simple current system. J Meteor, 1945, 2: 113~ 119
Charney J G.T he dynamics of long waves in a baroclinic westerly current. Meteor, 1947, 4: 135~ 163
Yeh T C. On the formation of quast feostrophic motion in the atmosphere. J M eteor Soc Japan. 1957, 75: 130~ 134
Fritts D C, Luo Z. Gravily wave ex citation by geostrophic adjustment of the jet stream. I: two— dimensional forcing. J Atmos Sci, 1992, 49:
681~ 697
Stobie ] G, Einaudi F,U ccellini L W. A case sudy of gravity waves covective storms interaction, 9 M ay 1979. J Atmos Sci, 1983, 40: 2804 ~
2830

s s . . : , 1988. 221~ 222



660 61

DYNAMIC STUDY ON INFLUENCE OF GRAVITY WAVE INDUCED BY
UNBALANCED FLOW ON MEIYU FRONT HEAVY RAIN

Xu Xiaofeng

( China Meteorological Administration, Beijing 100081; Nanjing Institute of M eteorology, Nanjing 210044)

Sun Zhaobo

( Nanjing Institute of Meteorology, Nanjing 210044)
Abstract

T hrough the diagnosis of a M eiyu front heavy rain process occurring from 1 to 3 June, 2000, this paper has
studied the affection on the rainstorm caused by the ageostrophic wind, the unbalanced flow, low level jet
(LLJ), and the generation and propagation of gravity wave after the abrupt change in large— scale circulations.
T he results illustrate that the subtropical high suddenly moved northw estward, then the geostrophic balance was
destroyed, local pressure gradient increased rapidly, and unbalanced flow occurred, thus the adjustment of circur
lation was caused so as to build anew balance. During this process, LLJ and gravity wave appeared to meet the
change. Unbalanced energy dispersed through the divergence and convergence of the geostrophic departure
wind. The gravity wave dispersion can promote the propagation of the strong wind center along the LLJ, and
the dispersion direction was influenced by the steering flow and the water vapor concentrated area. The LL]J is
one of the important conditions to induce heavy rain. Especially in the left front part, the convergence and shear
of wind occurred. It is fend to the generation of disturbance, meso— Yvortex, and meso— B convective system
and provided afavorite condition for the rainfall. Based on the analysis of the high resolution simulating data, all
the results can be clearly illustrated.

Key words: Meiyu front heavy rain, Unbalanced flow, LLJ, Gravity wave.
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