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Abstract Spiral bands are the asymmetric feature of tropical cyclones, which play an important role in the changes of path and
intensity in tropical cyclones. So the study on their dynamical property constitutes an important part in the whole research on
tropical cyclones. A nondivergent barotropic model and a barotropic primitive equation vortex model are linearized respectively.
Then the spectrum points and spectrum functions of their perturbations are computed using normal mode method to study the
unstable problem of perturbations in basic flow, thereby, the unstable dynamic property of spiral bands in tropical cyclones are
discussed. It shows that unstable spiral bands appear in the both models after substituting an appointed profile of basic flow in-
to them. The flow of the former model is vortex movement, wherein spiral-band structure only appears within the two peak
values of unstable perturbations. When the radius is larger than 140 km, there is no wave structure along radial direction, so no
spiral-band structure appears. This radius, i.e. r=140 km, corresponds to the stagnation radius of vortex Rossby wave. The
spiral bands appearing inside this radius can be called as inner spiral band, wherein those appearing outside this radius can be
called as outer spiral band. Thats to say, only eye wall(the most unstable perturbation center within maximum wind radius)
and inner spiral band-like structures appear in the former model. but eye wall, inner and outer spiral bands-like structures can
be seen in the second model. The results mentioned above show that the nondivergent barotropic model filtering inertial-gravita-
tional wave is more suitable to discuss the formation and structure of unstable inner bands, but when the formation of unstable
inner and outer spiral bands is to be studied, the function of horizontal convergence and divergence can not be ignored. There-
fore, barotropic vortex model shall be used now. In this model, the properties of the most unstable perturbations are different
with radius, which shows characteristics of vortex Rossby wave and inertial-gravitational wave respectively. So such perturba-
tions shall be looked as the unbalanced unstable mixed wave of these two kinds of waves. If the unstable inner bands and outer
bands are to be discussed together, the instability theory of unbalanced mixed waves of vortex Rossby wave and inertial-gravita-
tional wave shall be a better choice.
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LG XMES EZESE X Py MR B
ANBE X 73 S BRIBE 00 I P 3 3 Bl R IR B
PE BT 105 Ji€ Rossby-H Jy M TR & B I A 1%
TR E P 3 Ay M o D 2 AR SF A A B E (el
2006) . 0 b AR I B E I Sh 19 45 GE RO
TE IR e 0 B2 42 20—40 km 38 BN L35 3 DL iR
Ji€iz 3l 2y 3 5 AR B G 150180 km 4, iz 3l L
LRI ) G R W IR A TUE R TR S S N
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T 2 BB 7E AN [R] F 42 b 23 3 B A T e Rossby i Al
PR AR BT X R AEARRATE B . X R
W] SR IE He Jit 0 7 AR ASE 0, TR A 4 T 48 7 AR
AR IE = A BT, L5 F RN INRE &
Y A B R IR L KA R R A A RE 22
FOXS R e 2 4 19 A= B A H 28 5 35 0 3l A 1 e
Rossby I 153 21 42 DL A 14 - i 1 2 T8 Bl Sh 12 é
A E RN .

SN2 T TR T T e A Y Y A B L BE %) I
FACHT S HI BE B O A I E 2 7 1949 A BRI R L T I
T THE S A 1) AN i o ) ][] B 78 R AU N L Ab
WRIE 2 4 1 A= B AVRE . R T T, 39 i€ Rossby
P A FRE BB UE & T ihig #o Ui h IR iE =
A A B Bl 3 L T s PG AR R Y AN IR &
A B A AL S D) R S Y i 5E Rossby-H1 1 5 14
TG WATEE FIR N % e A E i P . AR 4S
165 3CHR (Guinn, et al. , 1993) 42 H /) 2 FH A [R] #L
] R g TR N L AMIRTIE 2 Y B I A 25 Y AR S
A — AT A 25 A 7T (] 1) 4 78 P L AR E =
PR A R 45 4 T 32 A AR S A 2 Y P BT DU 2 s e
Rossby-H Sy IR &

BRI SCHR R U TN L IMRE &l S B
T BRSBTS s i€ Rossby-H g 5P TR 5 9. 1B
PRI A A A B 1 Jmg B AS B 25 1 AR s e A A
T3 AR A5 B 52 00 S50l AOE R e 2= B AT
it EAFRAN ST X W K ATA 5 B TAETT 1) .
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