58 2 Vol.58,No.2
2000 4 ACTA METEOROLOGICA SINICA Apr.,2000

(X

( . ,100081)
B , Rossby ,
, Kelvin  ( ) Rossby ( )
( )
, f(=2n¥ Q , P )
, Rossby (-2l Oboukhov'”
[5]
[6.7] ,
: 10°m/ s, : 10'em /s,
Gt ( ).
Kelvin
( ),
[9 11]
* :1998 4 6 21998 9 18

( - 49775260)



130

58

h
(c/I2B) ",
Gil Clarke

(ZBC)— 1/2’ C,

[12]

SIS

+

B =
DR
+

|
+
—_
+

DI

+
Pl I

— +
RO YR

[13,14]

(1)

(10)

(11)

(12)

(13)
(14)

(15)



2 : 131

Qo o _
+=0 (16)

dg . dqr 1

St aat 0= 0 (17)
Pz Qe fne 9 B Bl g
Ora  Or O O
Lo L 3§ - 180 (19)
Fquezr  Oque 1 1
e e St 2)gea- = 0 (20)
. w1 1
a%- %+ St Dro= S(n+ Dn+ Yguz= 0 (21)
(n+ 1)(@%;2+ %ﬁzwr %- %:0 (22)
) (16)  Kelvin ,(17)  Rossby ,
(18),(19) Rossby Matsuno ol (15)
ra= (n+ 2)qu2 (23)
1 P
2= (24)
3
s (18) (19) , Rossby
Rosshy
o[ Tqume Oqnm 1
g[—%z—z— —a‘leZ+ S (2n+ 3)q,ﬁz]: 0 (25)
a aZ n 3 n 1
g[—rz— ax—’ﬁ S(2n+ 3)r,]= 0 (26)
[5256”;2- —q—aax";h %(2n+ 3)q+2] )
Li(gn2,ma) = (27)
[52—’2"— 1O T+ 3)rLO
g 7



132

58
Klein R
(20) (23) (27) .
Qns 1 1 1
Li(gn2) = [— & T 5(n+ 1) gne2 + Ern]FOE Fq(x,0) (28)
N
Li(ra) = [_ (n+ (B = Fn+ Dgea— 370 + %’"LOE Fo(x,0) (29)
. , (28),(29) ,
4
(15)
a’g‘+ %(m 2) gues - %rn= 0 (30)
x ’
T T2 %2 %0 (3
Q2 G
(13) (14 L= St
e
et Loy pygus- L) - Lo (32)
Qs 1 Qn+ 1 1 !
ac1_ ?(n+ 2) g2 — ST = [ axl_ E(n+ 2) g+ 2 — Er,JrO— jo’vrwldt
(33)
Qs 1 1 1 Qs 1 1 1
o " 3(n+ 2) g+ 2 — o= [ & 5(n+ 2)gn+ 2 — Ern] o (34)
[9,11]
& a1l [ & 1
[2- o~ = - u ~ 9 (35)
Weber (11),(12) (34)
Xoe1= %[r,l— (n+ 2)qua (36)
(15), a)n+ I/ a ’ s
(29

) ;(n+ 2) (28),



133

(37)

le® J
Xn,+l = j_wm,rﬁ I(x’)

2

1 a}n+|
Lk(Xzz+l) = E ax =0 = Fv,n-#l(x,o) (37)
Li(Xnm1) = 0 (38)
= 0, Xn+l: @,ll+l (39)
1= 0, %: Do 1 ( 40)
X — 00, Xn+l — 0 (41)

N %(2n+ ) - (x- 1)

dx' +

- (x - x')2
go_owcb,m 1(x") Jo( %(2n+ 3) - (x- x"))dx" + (42)

le'c” . 1 T T g
EIJWFU,m(x)JO( 220+ 3) 7= (v - ) )da'de
Ji Jo , , )

Bessel

X1 = %IJ:F 12, 0) J o %(2n+ 3) - (v - x))da'de’ (43)

[9]

(39)

. (43) b=
, , Gill
, : (37) (3%) ,
: (23),
rn= (n + 2) gn+ 2 ( 44)
(34),
a}m- afn,+l 1 1
G [ doe 20ea- 3] (49)
, (43) s ’aXn+1/a—>0, (13)

a?c (n+ 2)guz+ rn = (2n+ 3)vaet (46)



134 58

( 45) Vn+ 1’ ( 44) qn+ 2’
Jra 3 3 [Qur 1 L] -
P (n+ 2)rn: (n+ 2) & 2(n+ 2) gns 2 — S Q(x,0) (47)
(47)
X - 00, ra - 0 (48)
rn:J._wG(x,E)Ql(E,O)dE (49)
Green
3 - n+ é(Ef:at)
- o < x< &, G(x,8) = - n+ e 2 (50)
E< x < o, G(x,8) = - n+ %e_ " 39
I'n N qn+ 2, (46) VUn+ 1,
(34), (28)  (29),
7 Kelvin Rossby -
,  Weber R q0,
q (16) , Kelvin
(17) ) Rossby—
Kelvin
i= 0, qo= qo(x) (51)
(16)
qo = q(o)(z—x), t> x (52)
( ) . gix)
; ( ) qo ) ;
qo(x) , s 1> x ,
Kelvin
, Kelvin )
Rossby- , (17)
0
t= 0, ¢l= d(x), %”j: D (x) (53)
X —->— 0, q1 — 0 (54)



135

O 0 N N W

dg1 1~ 1 do
dx+(s+ 2S)qu_ S(sch+ dx+cb> (55)
S s A L dd )
q—Iiwe @+ T ) ( 56)
S )
g =J‘me-*”-*'>¢a(x')dx' (57)

¢ :J’im{é[,:- (x - x')]qq(x')}dx' (58)

g = D(t- x), 1> x (59)
s , (56) s,
(I]\1:J’ime_ fe0 LR ) dy ( 60)
qlzj'im,]o( Ax— 20) (T s D)’ (61)
Rossby Bessel ,
, Rossby , ,
Kelvin Rossby- Rossby )

B

Rossby C G- Onthe mutual adjustment of pressure and velocity distribution in certain simple current system I. ]
Mar Res, 1937, 1: 15- 28
Rossby C G. On the mutual adjustment of pressure and velocity distribution in certain sample current system II.
J Mar Res, 1938, 2: 239- 263
Oboukhov A M. The problem of the geostrophic adaptation, Izvestiya of Academy of Science USSR, Ser.
Geography and Geophysics, 1949, 13, 281~ 289
Yeh T C. On the formation of quasi-geostrophic motion in the atmosphere. J Meteor Soc Japan: The 75th
Anniversary, 1957, 130- 134
) (). ,1963,33: 163 174,281 289

s . . : , 1956

R . _ . , 1998,22:385 398
Gll A E. Some simple solution for heat induced tropical circulation, Quart, J Roy M eteor Soc, 1980, 106, 447— 462

Chao J P, Lin Y H. The foundation and movement of tropical semi-geostrophic adaptation. Acta Meteor Sinica,



136 58

1996, 10, 129- 141

10 Chao J P, Lin Y H. The motion of tropical semi-geostrophic adaptation. In: IAP CAS, eds. From Atmospheric
Circulation to Global Change. Beijing: Chins Meteorelogical Press, 1996. 237- 246

11 s . . (D ),1997, 27,566 573

12 Gill A E, Clarke A J. Wind-inducing upwelling, coastal current and sea-evel changs. Deep Sea Res, 1974, 21,
325- 345

13 Aderson D L J, Rowlands P B. The role of inertia— gravity and planetary waves in the response of a tropical
ocean to the incidence of an equatorial Kelvin wave on a meridional boundary. J M ar Res, 1976, 34, 295- 312

14 Anderson D L. J, Rowlands P B. The Somali Current response to southwest monsoon: the relative im portance of
local and remote forcing. J Mar Res, 1976, 34, 395- 417

IS Matsuno T- Quasi—geostrophic motion in the equatorial area- J Meteor Soc, Japan, 1966, 44, 25- 43

ON THE FOUNDATION OF ZONAL SEMI-GEOSTROPHIC
MOTION IN TROPICS

Chao Jiping

(N ational Research Center f or Marine E nvironmental Forecasts, Beijing, 100081)

Abstract

On the equatorial B—plane the foundation of zonal semi-geostrophic motion is
investigated. It is indicated that, only under the condition that the zonal scale is large,
the non—geostrophic wind is dispersed with the dispersion of gravity-inertia wave, and
the time conservation of the vorticity is established. The Kelvin wave and Rossby short
wave in mixed wave will participate the evolution stage not participate the adjustment

stage of motion.

Key words: Zonal semi-geostrophic motion, Gravity-inertia wave, The time

conesrvation of the vorticity.



