WE K FEN K RERTE R %35 % B-1 4.4 229
Annuals, Disas. Prev. Res. Inst., Kyoto Univ., No. 35 B-1, 1992

El#RERIE 12 3B 1F B REN: 2 RITELFL O E
RE BB LE EE

FLOW PATTERN IN DECAYING TWO-DIMENSIONAL TURBULENCE
ON A ROTATING SPHERE

By Shigeo YODEN and Michio YAMADA

Synopsis
A series of numerical experiments is performed on two-dimensional turbulence on a rotating
sphere of several rotation rate, with an attention to the pattern of flow field. In the non-rotating case,
isolated coherent vortices emerge in the course of time development similarly to the planar two-
dimensional turbulence. As the rotation rate increases, however, the temporal evolution of the flow
field changes drastically and there appears an easterly circumpolar vortex in high latitudes. The flow
field is then anisotropic at all the latitudes and elongated in the longitudinal direction.
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Fig. 1. Temporal evolution of vorticity field for the case without rotation. Contour interval is 5 and
negative areas are depicted by broken lines.  Orthographic projection is used with the center
at A=0 and ¢=0.
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Fig. 2. Ensemble average over 48 runs of temporal variation of total energy (a), total enstrophy (b)
and enstrophy dissipation rate (c) for six values of .
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Fig. 5. Ensemble average over 48 runs of
temporal variation of zonal mean angu-
lar momentum for £2=100 (a) and its

Q-dependency at =5 (b).
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Fig. 6. Stream function fields at =5 evolved from the same initial condition shown in Fig. 1(a)
(vorticity field) for six values of 2. Contour interval is 0.1 and negative areas are denoted by
broken lines. Orthographic porjection from ¢=n/2 is adopted.
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