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Instability of a Barotropic Jet on a Sloping Bottom

by Keiichirou OHSHIMA
Department of Geophysics, Faculty of Science, Hokkaido University
( Received January 10, 1985 )

Linear instability of a barotropic jet on a sloping bottom with isobaths parallel to the
flow is investigated. In the case of a symmetric jet, where exist two unstable waves, a
symmetric mode and an antisymmetric mode, it is found that the stability properties are
different in according to the direction of the flow. For Re> 0 (the case that the direction of
the flow is opposite to the propagating direction of the topographic Rossby waves), the
bottom slope stabilizes the flow strongly, but not for R,< 0. For R, > 0, increasing the
steepness of a slope, the preferred.scale becomes large drastically on a certain slope, where
the preferred mode changes from the symmetric mode to the antisymmetric mode because of
the stronger stabilizing effects of the slope on the symmetric mode. For R, < 0 with a side
boundary, kissing phenomenon occurs between the two modes on a certain slope. In the case
of an antisymmetric jet with a side boundary, although there exist only one unstable wave,
the stability properties are similar to that of a symmetric jet.
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Fig.1 Schematic diagram of the method used in this study.
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Fig.3 The dispersion relations for the
symmetric jet case with no side bound-
ary whenh, =1, 0.8, and R, =0.2, —0.2.
For R, =—0.2, the sign of &, becomes
positive.
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Fig4 As in Fig3. except for R, =0.2,
hy =0.5, 0.35, 0.2.
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Fig.6 The mass transport streamfunction for the symmetric jet case with no side
boundary. A1, A2 are found in Fig.3, B1, B2, C, D are found in Fig.4, E, F1,F2 are
found in Fig.5. K,S,GR denotes wavenumber, frequency, and growthrate, respec-
tively. Tip mark denotes flowing region.
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boundary.
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Fig.10 The mass transport steamfunction for the symmetric jet case with a side
boundary. G1, G2 are found in Fig.7, H1, H2, ] are found in Fig8, K, L1, L2, L3,
L4, M1, M2 are found in Fig.9.
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Fig.14 The mass transport streamfunction for the antisymmetric jet case with a side
boundary. N1, N2, O, P are found in Fig.12, @ R are found in Fig.13.
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