.26 2 (2005 2 )
Applied Mathematics and Mechanics

: 1000_0887(2005) 02_0183_04

Eady

XAKH,  BATF

( , 200062)

(&R om 2iF BUL IR )

Poincar ( Amold )
Eady ,
s Eady s
s Pomncar s Eady
Poincar 5 Eady ;
0175.21;0178 A
[1],4
Eady Eady
230 3] [2] :
L4l Poincar s
[3] ) Eady :
1 Eady
P+ O @ P] = 0, (D
P=Qo Gt TR, (2)
P=P(x,y,z,t) , O= Qux,y,z, 1) ,0[a, b] = ab,— ayb,  Jacobi
, S ( ),/ Coriolis ( )e , 1, Q= D x
[_ HaHja D:[_ XaX]x[_ Ya Y].
y=ty
,—o,atj Qe = 0 (3)
* ;200210 25; ;200409 14
(1950—), , s s ( .Tel: + 86_21_62251015; Fax: + 86_

21.62232537; E_mail: ymliu@ math. ecnu. edu. cn)*
183



184

= tH :
D+ 0f D, R = 0O (4)
Eady
My = yo)(z - z0) + ¢, (5)
AZ0yoz0 ¢ .
g= P-f b= O (My= yo)(z- 20 + ¢)° (6)
Eady (5)
= (0, 0y)
ol — ez, Ly
T _L[| S g z]dxdydz—
%J.D[ sy Ho)+ O (x,y, - H, 1) ]dedy,
[3] Eady Poincar
TI ¥ >AJQ¢'2dxdydz, (7)
S N T R ) . & (D~ (4 .
JD¢/dxdy: 0,
Ll’/x(x, tvy,z, i) =0, (8)
Ll)/(_ X’ Y52, t) = d)/(X’ y’z’t).
A> 0 Eady .
(2] [3]
=B 5 @ W
A= S AV 1S 0, A= )\3—4Y2— st> 0, (9)
U= 1. 439 228 839 89 .., Hitanh My = 1°
X2ty s Y (10)
(10) [,
(8) , A= X (7) . [3] Poincar
(7
JL[LV(x, Y,z,t)- $(x, - YV, z,t)]dxdy = O (11)
; (8 (1) (7) .
Poincar

P(x,y,2)= $(x,y,2,1),

1 X
oircz) = e[ Sy wieiyoz) = $ryiz)- oy (12)



Fady 185

(8) (10) (12) u v

¥

Jixudx: 0, u(x, iY,z) =0 u(-X,y,2)=u(X,y,z); (13)
Y

J._yvdy: 0, fH[v(Y,z)— v(- Y,z)]dz = O (14)
(13)

Tl u] >)\1J9u2dxdydz, (15)

A (10) .

(14)

Tl v] >}\0L1;2dxdydz, (16)
I | 3 1 | M- 1)

b=y s T Jlgyz_ 2H25J ot (17)

u v , (15) ~ (16) Poin car

FLE] = 774 Zmin(h, M) [ Pdudyds -

min( AL, N))Jgd/zdx dydz, (18)
N (17) .
D, X/Y 22
2.2
WMHS 3y (19)

XZ
. N2 N DUH2S/X?> Wi+ 1, N> I/(H?S)> 0, N> I/(H>S)> 0 ,

(19) , (10) (18) min A, do) > Or
Eady (5) (10):
P Ui
M=ty g o
2 = 1,439 22883989 ... Wianht = 1: .

[ ]

[1]  Pedlosky J. Geophysical Fluid Dynamics [ M]. 2nd ed New York Springer, 1987, 1—624.

[2] MU Mu, Shepherd T G. Nonlinear stability theorem of Eady s model[J].]J Atmos Sci, 1994, 51(23):
3427 —3436.

[3] L U Yong ming, MU Mu. Nonlinear stability theorem for Eady s model of quasigeostrophic baroclinic
flow] J]. J Atmos Sci, 1996, 53(10) : 1459 —1463.

[4] L UYong ming, MU Mu, Shepherd T G. Nonlinear stability of continuously stratified quasi ge ostroph-
ic low[J].] Fluid Mech, 1996, 325(1): 419 —439.



186

Nonlinear Stability for Eady’ s Model

LUYong ming, QU Ling cun
(Deptartm ent of Mathem atics, East China Normal University,
Shanghai 200062, P. R . China)

Abstract: Poincar type integral inequality plays an important role in the study of nonlinear stability
(in the sense of Arnold s second theorem) for three dimensional quasi geostophic flow. The nonlinear
stability of Eady s model is one of the most important cases in the application of the method. But the
best nonlinear stability aiterion obtained so far and the linear stability criterion are not coincident.
The two criteria coincide only when the period of the channel is infinite.

To fill this gap, the enhanced Poincar inequality was obtained by considering the additional con-
servation law of momentum and by rigorous estimate of integral inequality. So the new nonlinear sta-
bility aiterion was obtained, which shows that for Eady s model in the periodic channel, the linear
stable implies the nonlinear stable.
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