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Summary

An effect of the stratification on quasi-geostrophic baroclinic instability waves is studied
by linear instability analyses in isobaric coordinates. The characteristics of the stratification
are given by the vertical profiles of nondimensional static stability parameter, Sx. We examine
a profile of Sy, which resembles the monthly averaged profile observed at Wakkanai in Feb-
ruary, 1986 (T1-T4). We also examine profiles of a linear type (L1), and a hyperbolic-tangent
type (W1) in which Sy of the upper layer is four times that of the lower layer. The basic
flow has a simple linear shear with respect to the pressure. The results are summarized as
follows.

1) If the parameter Py in Eq. (26) increases (from T1 to T4), i.e., if the depth of the

upper stable layer increases, the maximum growth rate and the phase velocity of the unstable
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wave decreases, and its steering level is lowered, while the wave number increases.

2) The most unstable wave of T4 has a wave length of 1975km and the maximum
growth rate is 0.71day™'. The disturbance is confined under 300~400 hPa, which is different
from the Eady mode. The meridional heat transport by the wave is confined under ~700 hPa.
The maximum release of potential energy appears at ~ 790 hPa.

3) In the cases of L1 and W1, both long and short baroclinic waves appear. The
structure of the long wave is a modified Eady mode. The structure of the short wave is
similar to that of T4.

4) The phase velocities of the most unstable waves of L1 and W1 are approximately
equal to that of the Eady mode. Their steering levels are located at the middle of the atmos-
phere.

5) The phase velocities of the short waves of T4, L1. and W1 are equal to the velocity
of basic flow just above the level where the maximum release of potential energy appears.

These results show that even under the linear shear condition a short baroclinic instability
wave develops when the stratification is smaller than that above. In another paper, we will
show the effect of stratification on a baroclinic instability wave which develops under the

condition of nonlinear shear.



