57 4 Vol. 57 No.4
1999 8 ACTA METEOROLOGICA SINICA Au., 1999

0 w
¥ AR B E T WA 1A B

( , ,430074) ( , ,430074)

, (850 hPa ) w

w . w
. (Q)
Q ) , W
1
w
Hoskins ' 20 70 w
2 Q 2
w
’ w
) w )
, o « o (
) 2 9
w )
Krishnamurti'” ; ]onesm Xu' ! Q “
” Q w
(

* :1997 10 20 :1999 1 18



484 57

[5] [ 6]

) Barnes Crumm
Q (
) w , )
[7] ) )
Q w
2 w
P- :
2o 22W_ . e 1 &, , d&
va+fo@)2_—2v Qr+foazv C@)+ D cppv a*det@ﬁ
o| Ow= d)| foel, ., Ove G
fok [@9 vD}+fok[vw apz ]+ ) cp[Q‘k (Vw 6)9)+ wao] (1)
va ,0= — %55%9 fo ,D ,TC
Qe Qe Qu Qe
.G 4= T G, ; QrEfo(%g— %7%@—
& Qi
o)
[8.9] ( ),
1, , , 850 hPa )
( 775 925 hPa) ,
, Charney )
( 850hPa ) :
850 hPa
%= Mo (2)
n , (1)
U*V2w+f(2)az—az)=—2V'Qr+fov'C%+ d3+fo%%+fok'[% VD]+
Jv- 2 0 ¢ D 0
fok'[va) JT&)-]+%;[2k'[Vw gﬂ+ wﬁ (3)
U = 00— i, Om ag D
Cpp .
,Wc;p o , g < 0, s >
: o :



4 : 0 w 485

. (3
, :® [7] 100
@) ( ) LW 300
, (3) &
, o 100
( ) =
(3) : 500
7 Vo+ fz%): - VeQu+ @ (4 500 P
700
— QU— Ug!
Q.= 20 - f"c ag (5 800 /
900
(4).(5) 00 (]
) —5 0 5 10 15 20 25
K/d
s 13 ”( 1
) [7]
3 w Q
(4)
I ) _
W= 5 Fpr . f(z)sz Qe+ W= W+ w (6)
P L LW W
( - )
20?1’%# o 30°N f . fi=528x 10°% >  850hPa
o= 1.03% 10 ’m> * hPa ** s’
L’P’
2 ol)=sepry b d
= 0.20= 2x 10’m** hPa ’* s> L> 150km a(L) ,
L 160 km(
12l a= 1.51x 10”hPa’s’
850 hPa s Ekman
w: =~ PG (7)
w= diw:=- dipft=- didfC= - bT (8)

* L9211 , 1994( )



486 57

X10'hPal » &2

50 100 200 500 800
KRB L (kmd

2 a(l) ( :hPa’s?) L( :km)
w T 850 hPa, w: T Ekman w
0< di= (%< 1, 0< d2= %< 1
:0< dida< 1
B [ 13]
B= 0.5x 10’hPa
[14] (3.7) ,
_w o K, 850
di = w0 exp(fol]n pt)
K= 7.5% 10’'m’’, pi= 900 hPa,fo 30N [
L 1.6x 10°m, di= 0.7, , da= YT 0.9,
b= did2f= 0.32x 10°hPa (6) w
2 272
= 1.5
b= 48 hPa
C= ke (VAV) = - V* (kAV) (9)
(9) (10) (7):
w= av * Q' ( 10)
850 hPa w s :
0 = 20— s lSrE - b= (or00) (11)
Q ,
= QG O Ou du—uw) b
Q*—zfo(axa)_axa))_foc ao - a” (1
= aua)fz o alg av— ”g) b
Q}—Zfo(ayap‘ay@))_foc @ au



4 : 0 w 487

(12) Q : (11) w
4
1996 1997 ,
Q* bl )
850 hPa 925 hPa 775 hPa 850 hPa
700 hPa 100 km

30°N

20190 LO-——-

110°E 120°E

(X}

30°N

¥
{P ]
E@#’?

3 a199 7 14 08 -aVv: Q" ( s 10~ 3hPa- s7')

b.1996 7 14 08 - aV- Q —av- 0.0, 0 )



488

30°N

30N \m AN

110°E 120°E

4 3, 1996 7 16 08



4 : 0 w 489

1996 7 14 08 7 16 08 ( 3 4 -—av. @
10 mm/ 12 h ,
14 -av- Q , 50 km
1991 7 , _av- O

30°N |

110°E 120°E

S

30°N
©
110°E 120°E
5 3, 1997 6 6 08
1997 6 6 (5 6 6 08 -av-



490 57
30°N
b
1.
110°E 120°E
6 3, 1997 6 6 20

s 160 km 12 h(6 14
702 ) \ \ (6 20 )-aV-

) -aV- Q 850 hPa w



Q w 491

30°N

S

120°E
7 197 6 6 08 850hPaw
( > 1107 3hPa s )
2 6 Q ( b
) - a) —aV: Qe
- av- Q
( 850 hPa)
w “ " w
Q
C ) w
4 , (
21 22 )= aveQ’
( )



492 57

O 0 9 O

10

12
13
14

n

Hoskins B J, Draghici I, Davies H C. A new look at the wequation. Quart J] Roy Meteor Soc, 1977, 104: 31— 38
Krishnamurti T N. A diagnostic balance model for studies of weather systems of low and high latitudes, Rossby num-
ber less than 1. Mon Wea Rev, 1968, 96: 197- 207

Davies—Jones R P. The frontogenetical forcing of secondary circulations, Part  :The duality and generalization of the
Q-vector. J Atmos Sci, 1991, 48: 497- 509

Qin Xu. Simibalace model-connection betw een geostrophic-type and balanced-type intermediate models. J Atoms Sci,

1994, 51: 953- 970

Barnes S L. Omega diagnostics as a supplement to LFM/MOS guidance in weakly forced convective situations- Mon

Wea Rev, 1985, 113: 2122 2141
Crumm R H, Sieber A L. 0 : : ,1989,5:43 47
,1997,55:271 284
T : ,1992,1 14
. : ,1996,20: 463 472
,1986,2:21 29

- . (2). : )
1982.103 113
. 1996, 20: 326 336
,1983.125 130
, 1982, 6: 442 431

AN AGEOSTROPHIC Q VECTOR w EQUATION SUITABLE
FOR THE ANALYSIS OF THE SUMMER HEAVY
RAIN SYSTEM IN CHINA

Peng Chunhua Hong Guoping Hu Buowei

(W uhan Meteorology Center,430074) (Wuhan H eavy Rain Reseach I nstitute)

Abstract

In this paper, we mtroduced a kind of ageostrophic tWequation suitable for the wanaly sis

a lower layer aimed at the summer heavy rain system in China, it is different from all

kinds of w equation limited by balance equation till today. It includes diabatic heating factor

and friction effect in lower layer. All force field can be written by a simple vector (Q" ) di-

vergence suitable for the operational analysis and forecast application, the test and experi—

ment show that the applied result was satisfied.

Key words: Ageostrophic Q vector, w equation, Heavy rain system diagnosis.



