61 2 Vol. 61, No.2
2003 4 ACTA METEOROLOGICA SINICA April 2003
2 =1 \
TRy XEI®E
( , (LASG), 100029)
1998 7 s 500 hPa
: , 500 hPa .

1 2

9

, ( , ) [9]

, Hadley [10.11] ,
[ )
[7] [ 10]
Hoskins'? H adley
[3-6] , 500 hPa ,
b 2
N (8,9,12, 13]
[7]
’ 2
s , 1998 7
, [14] 1 1998
500 hPa
, Hadley 7 s
[8].
2 o 2
:2002 8 12,2002 10 20

: (40135020 40023001 40221503 40005006) ZKCX2 SW-210



11998 181

(145 E ) .

10 20

I 1998 7 1~5 (a) 6~ 13
(b 14~ 31 (¢ 500 hPa ( )
( ,mm/d)



182

61

3 1998 7
3.1
2 1998
( )
() OLR(
(U= 0,
> 0) 160 E

7 500 hPa

60E
7] OLR ,
(OLR> 250 W/m")
160E ;160 E 120~ 130 E
(235 W/ m’<
OLR< 250 W/m?%) OLR
235 W/m” 500 hPa

1K) 110

122.5 E(
) (

235W/m?,  3a)
250 W/m’,  3b)
> 250W/m%,  3c)
3 )
) .

500 hPa ( : gpm;

115 E( )
) 175 W(
1 ).
(OLR<
(235 W/m*< OLR<
(OLR

( 3a,b) (
( 3a),
)

( ), 250 hPa

3a

OLR( W/ m? )
( 1107 2Pa/ s; )
3 )
; 700
hPa 3a
; , 200 hPa
(
3c) (2,
200 hPa ;
3.2

1998 7



5 :1998 183
0
£ o
=
= 2
=3
0
£ 1
&
5 2
3
- '}e )]
= . .
= yi. -
¥ 3
W
W
31998 7 , ( )
( 110765~ : ) ( : 10~ 2Pal s; : ; : )
( 500 hPa s a. 115 E,b. 122.5E,c. 175 W)
3.2.1 20 N ( 5a), ,
()7 3~5
- ( 4a), 500 hPa ( 1le) OLR s
) ( ) ; , 500
OLR , (OLR> 250 W/ hPa ,
m?) 500 hPa ; (3)7 28 ~8 2 20 N
125 E ( 4a ,
OLR< 235 W/ m?%) ( 6a)
(2)7 23~27



184 61

280
265
250
L | 235
-0
2 L,
g 300 -
* o = -
500 i
A —
700 A
850 7
1000 + B4
20
4 198 7 3~5
(a) OLR 500 hPa (
, 2) :(b) 120 E
( ) () ( 3)
4a,5a 6a R >
120 E(  4b) 125E( 5h) 1I5E( 6b) sh \ 850 hPa
s 3 R 600 hP a; 6b
, , s , 500 hPa
, (4 ,
( 49, 3.2.2
( 5a 6a) ()7 6~12
5 , 1 , s 30N )
4h ; , 2 3 ( 7a

, 1 500 hPa ,



: 1998

185
40° N
30 280
265
20
250
10 ’ 235
oy s L
160° E
100
-
0
200 -
g ; i -2
8 3007 o =
§ 400 < —4
; : “«
500 > A i e
r A \ . -6
700 § TR - 7
gs0 : 35
000 b ¥ %z 3
10 15 20 25 30 35 40" N
—_—
20
5 198 7 23~27
(a. ,b. 125 E; 4)
(2)7 17~ 20 . )
20N , )
2 ( 2 2
83) ? ’
122.5E( 7b) 115E( 8b)
” 7b 9 ) ) 2
8b , 300 R
hPa o 9 o
;400 hPa
R 400 hPa 3.2.3
,500 hPa s 9a 1998 500 hPa



186

61

3

i & (hPa)

6 1998 7 28~8
(a.
, 500 hPa
) ( )
)
500 hPa
i ) ?
(+)
588 gpm)

(110 E ,122.5E, 175 W)

B

2

115 E,

1998

1b

7

(110 E
)

10b
7a)

b

4)

500 hPa

(

b

( 10a, b)
s 10a) ,

)
(700~ 350 hPa)

) , 700 hPa
6 ,7 20
(12.5E )

7

265

250

235

L]

1

(200 hPa
)

6~ 12



187

: 1998

140

130

110

o

160° |

150

> 23 A7

25

<= S KKK &

100

(e

1998 7 6~12

7

122.5 E;

, 1963)

500

(900

10a

10a

(900 hPa
200 hPa,

hPa)

9

10c)

(

500 hPa
700 hPa

3.2. 4

k

1)[14]

( Brger



61

280

265

—4 250

160" E

140

130

110

150

120

RS AR IR R
R AN

RN
IR

40" N

B

35

20

(b}

188

160

10

850 +
1000

100
00
300 +

400
00 4

(BB B¢

1998 7 17~ 20

8

4

115 E;

(a.

(2)
(3)

R Ll o
A S~
I ° Il
ls
_U_pB
+
- -
~=
= 8 =
=
N—
| ~
N
— v
<

(1)

(v<

2

(v> 0)

(D

__P

I}
I's



189

16H

2

500 hPa
(

11

2z TF12587
AEEL] ——— S
125477
SH1H {254
1685
e : et 8
TH18 — fecesaltioe
5 -.'_‘:i'z's:__ 2208 - 0vrnavwas
I6H
6H1H

—d
_6 A A i
105 1o 115 120 125 130 135 140 145
[ | il ]
-8 —4 [i]
9 (a) 1998 6~ 8 500 hPa (
; : )(b) 6~ 38 (
). ( )
588 gpm) 6~ 8 )



61

190

(2)

(- W

n )< 0, (3) A

( Vi

p

h )< 0)

( Vh

p

>

11

ot} = =] ™ b O i = 0
= | [} = I
&
1] = T
m RLLTT T, u-. = -

0
!

{
L

f
. »
B L P

...!....--.4 Q

Paasanns®t

e

o
6

il
e, ey ”
n...-“ ....... ' .... > b
et e,
( N
-...-.:.._ o
s, o
a o n LT do-.u...-.-on“.
oy, R T I i,
st ™ g

z.--.::::.l ay

el EEELEE

b

-

-
-
-
w
»
-
-

=2

an [
L)
..22.._....... 1

.H.....:...;..r.......:....“...........”....."....“.u sl
Mot e s s T C
B B 8E3BmEE g g 3EEEEmE % 8 §oymsS

iai )

500 hPa

7

10 1998

(a. 110 E,b. 122.5 E, . 175 W)



191

11998

EEE R

TOLERD

+FE3

11

(a)

200

300

400 {+

(b)

500 hPa

1998 7

12

(a. (20 N, 110E), b.(22.5 N, 122.5 E))



61

192
4.2 1998 7 ( 3a, b) (+)
4.2.1 , ,700 hPa
12a, b 3a,b s 12b
(3) , (122.5 E)
120, , 600~ 400 hPa
(110 E), ( ) : 500 hPa -0
( ), v , p
v ) ’
) ; C ) : (3 v (
, ) 11
4.2.2

#BE(hPa)

# BE(hPa)

& (hPa)

13 1998 7 500 hPa
(a7 3~5 (22.5N,120E),b.7 6~ 12 (30N,122.5E),c.7 23~ 27

20N,125E),d.7 17~20 (20N,115E),e.7 28~8 2 (22.5N,115E), 12



2 11998

193

12, 13 4a~ 8a

1998 7 5

4h~ 8b
500 hPa 3 (
13a,b,¢), v ( -

>0), 13b
) 11 )

( )
, 300 hPa :

300~ 600 hPa
300 hPa

—< 0,
P
> 0,

11

X

(po)
A ( 0,

A( 0,7, z0) ,

( 13de), ,
7 6~ 12 ( 13d),
, 700 hPa

A( o

IUO=

(t), z0) = A( o
(D),

AL

2

(o)
(t)’ zo)

h) o+

A,

(t)’ Zo) - A_( 0, _’ ZO)

(4)

v o=

T

150 1
2004 =7

300 4

M (hPa)

400 -
s004f %

e

7004 "
850

Wigae®?* e,
LTI L

.
4
0

-

(a)

I

LTS

100

1530
200

300

M fE(hPa)

400
500

70O

850
1 D00

(b)

]

—

I'fi
B E )

14

10,1998 7



194 61

«C ) ) .
(4 P :
v 2
(=) (Ve )+ = - ’
top o p p ,
D E F (5)
2
3 : OLR ,500 hPa
3, (3) ;
2
2
: : , (700
v L hPa )
X
2
’ ) [ 16]
14a, b 500 hPa ’ ’
2 (110 E, 122.5 E) ;
C ) ( ) ’
2
2
, 500 hPa
. (
2 2
o
14b : ;
(7 6~ 12 ) :
2
2
2
11
5
1998
1 Peixoto JP,Oort A H. Physics of Clinate. New York: American Institute of Physics Press, 1992. 520pp
2 Hoskins B J. On the existence and strength of the summer subtropical anticyclones. Bull Ame Meteor Soc, 1996(77): 1287~ 1292
3 LuYM, WuGX, LuH, et al. Condensation heating of the Asian summer monsoon on the subtropical anticyclone in the Eastern Hemisphere.
Climate Dyn, 2001. (17):327~ 338
4 R s . I: . , 1999, 57(3): 257~ 163
, s . : . , 1999, 57(4): 385
~ 396
6 s s
, 1999, 57(5) : 525~ 538
7 s . . ,2000, 58(4) : 498~ 512
8 ,1978,2(2): 159~ 168
9 , 1999
10 R . . , 1962, 31(4) : 339~ 359
11

, , . : ) L2002, 60(4) :



2 :1998 195

400~ 408
12 . ) . , 1998, 11(3):370~ 377

13 . . ,1981,5(1): 60~ 67

14 . o 1. ,2002
15 . o ,1989.215 pp

16 Wu Guoxiong,Liu Yimin,Liu Ping, et al. Rehtionships betw een subtropical anticyclone and vertical motion. J Climate ( Submitted) .2002.

ON THE SHORT- TERM STRUCTURE AND FORMATION OF THE SUBTROPICAL
ANTICYCLONE IN THE SUMMER OF 1998

Ren Rongcai Wu Guoxiong

(LASG, Institute of Atmospheric Physics, Chinese Academy of Sciences, Bejing 100029)

Abstract

T he diagnosis of the short— term structure of the subtropical anticyclone over the Western Pacific(SA WP)
in the summer of 1998 shows that, other than uniform descent, ascent at S00hPa often exists within the area of
SAWP. These features are determined by the complicated dynamic and thermodynam ic structures of the SAWP.
U nder the 500hPa SAWP ridge, along the ridge line in the planetary boundary layer, there always exist diver
gence and descent, which greatly accounts for the usual clearness in the SAWP area. This complicated structure
was also studied by employ ing atmospheric dynamic theory. It was found that vertical wind shear over the west
part of the SAWP that is forced by external forcing should be accompanied by ascent. On the other hand, the
negative vorticity advection at higher levels is the major forcing for the appearance of descent over the west of the
SAWP.

Key words: SAWP, Short— term variation, Ascent, Descent forcing mechanism.



