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Fig. 1 The sketch structure of the two-layer

baroclinic ocean model
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Fig. 2 Dispersion relations of easterly basic flow for barotropic mode under

the quasi-long-wave approximation (f=0.7)

(a. a=0.01, b. a=0.3, c. «=0.75, d. a=1.0; Solid line represents the Kelvin wave, dashed line the original

Rossby wave, dot-dash line the new-born topography-induced Rossby wave, and dot line the growth rate of instability)



1 LS 20 D5 o A U0 ) R 0

tea EEA DB S, Z A AR o T

o — I SR B 285 T VS R AS B K T L (H 2 W I A A
HT AN DX 1) IR IR EORS Bl o AL v S R8O 1
INFR BRI T R AR B I o kAT
8 o I Bt BB AT O BB I 275 e 4%
P A2 2 R 2 T A ) B R O8] i 3 R D SR D 55
EMMAREH K.

TE 3 Q0 B A I J2 ) 7Y A DU A H B AR A AN B
E (EIB

5 R FE I A HrE

JiFE(39) . (40) . (A1) 7E B 31 Al IE FE A AH B
BN 00 45 RS R T RN
L9 =0 (68)
Hrp

(c)

'1 1

Liw = G ot o + G of ax”LC” azax*

(4); + (/08 + (4)9 + on g

*5[@@67%2&&% 01 Y R RO RIRE X

(68) UE 1
L' w9 =0 (69)
XA FERS ¢ E@%ﬁ%ﬁmzmm A EP

TG azax*

+

L =G % axH“ o az

Gl Gl
a[ax _'_ (/10 alz

BT IR P A R BB 5% 2.
X AR B LA A B RO R LA 3. i
T AT 1 25 4[] IE i A8 19 5 B SG 2 L 0 Ar BAS o X T

C % +Cy -2

8

K

B3 BB W R AR 1) FE AR P BB R (r=0.D)
(a. @=0.01, b. a=0.3, c. a=0.9, d. a=1.5;H 52kt Kelvin 3 . i 2185 BRI IB X Rossby i
BRRRTH T E ML Rossby 3 S TR ARREH K

Fig. 3 Dispersion relations of easterly basic flow for baroclinic mode under the quasi-long-wave approximation (=0.7)

(a. «=0.01, b. a=0.3, c. «a=0.9, d. a=1.5; Plotting conventions are the same as Fig. 2)
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SHEAR INSTABILITY OF BASIC FLOW IN A TWO-LAYER
EQUATORIAL OCEAN MODEL
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Abstract

A two-layer equatorial ocean model on the beta-plane is first derived, which consists of a mixed layer
and a thermocline with different temperatures and densities, and then with the quasi-long-wave approxima-
tion, via low-order symmetrical truncation method, the basic mode of equatorial waves is studied. Re-
search indicates that no matter for barotropic or baroclinic mode, the basic low-frequency waves in the
tropics include Kelvin wave, Rossby wave, and topographic Rossby wave which depends on the basic flow;
and under certain shear conditions there exists one kind of instability wave-coupled Kelvin-Rossby wave.
With the approximation of the shallow mixed layer and the approximation of “fast wave”, barotropic and
baroclinic modes can be easily separated, and therefore their dispersion characteristics analyzed, respec-
tively. Because of different values of characteristic parameter, the growth rates of the perturbations with
the same wavelength (namely latitudinal scale of the perturbation) differ for barotropic and baroclinic
modes, and under certain parameter value, the growth rate of perturbation for baroclinic mode is twice that
for barotropic mode. Further research indicates that the growth of the flow field in the mixed layer is faster
than that in the thermocline while the growth of temperature in the thermocline is more remarkable than
that in the mixed layer, which provides theoretical basis for analyzing evolution of ENSO using subsurface
temperature anomalies as done in recent years by many authors.

Key words: Two-layer ocean model, Kelvin wave, Rossby wave, Topography-induced Rossby wave,

Coupled instability.
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