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(1/4 daytin BL)

Ou ; |
7—{— v-Vu+fxu=—-V,®—ru, (1)
(
nondimensionalize the above equations by setting (u, v) =

(u, v)/U; w = wa/(UH); P = ®/(2QUa); t =204, _f = fI(2€)) =
sing, and (0, T) = (0, DNT,Ay); with U a characteristic
horizontal wind speed, a the planetary radius, / the scale
height and (2 the rotation rate. For the scaling of winds we
use the themlal wind relation; thus, U = RT,Ag/(200a).

ou

5 + Rot(v-Vu) + f u = —V/«I) Eu (2)
ot
U RTHA
An Ekman number E = — A thermal Rossby number Rot = = 00E )
292 2Q0a (2Qa)?

Table 1. Parameters for Experiment Design®

ROT
0.02 1.3 10.5
a 6.4 x 10° m 8 x 10° m 28 x10° m
0 T ) R e _ _
i 285 K = o=
A 0.2 - -

“A dash indicates the same value as that of the entry on its left.
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Figure 5. Snapshots at day 1080 of the 400 hPa level geopotential height in our three standard cases.
Contours are spaced evenly from 900 to 980 m in increments of 10 m.
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Figure 7. EP fluxes and their divergences. (left) The Rot = 0.02 (Earth-like) case after it has reached a
statistically steady state (during days 1000 to 1080). (middle) The Rot = 10.5 case (Titan-like), during
active spin-up, of the layer near p/p; = 0.4 (days 215 to 305), and (right) the Rot = 10.5 case after reach-
ing statistically steady state (days 1000 to 1080).
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Figure 14. Vertical and horizontal slices of zonally asymmetric geopotential filtered for zonal wave

B 1 : : . e
number | and frequency —0.6 d ~ (shaded) during spin-up (day 270) at the latitudes or levels indicated.
Contours are spaced evenly from —0.5 to 0.5 m in increments of 0.1 m.
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Figure 16. Same as in Figure 4 for snapshots during spin-up (on days indicated) of the Ror = 10.5 case
at 400 hPa.
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Figure 10. Phase speed-latitude plot of eddy momentum
flux cospectra at the 400 hPa level (shaded) and zonal
mean zonal wind (line) for the Ror = 10.5 case over a
sequence of 20 day intervals during an active phase of
spin-up. Dark (light) regions correspond to positive (nega-
tive) eddy momentum flux.
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FIG. 3. }Eigenfrequencies obtaiged for' wind profile A v-vhen m = (gH)"ZIZan

1. The eigenfrequency (o/2(1) is depicted as a function of an

inverse value of the square root of Lamb parameter [(gH )"?/2a(}] F1G. 4. Growth rates of destabilized Kelvin modes symmetric
after Longuet-Higgins (1968). about the equator for wind profile A.
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FIG. 8. As in Fig. 4 but for wind profile B, when m = 1, 2. The FIG. 9. As in Fig. Sc but for the mode B2.

number attached to the curve indicates m, and s and a indicate
modes symmetric and antisymmetric about the equator, respec-

tively. The modes 1s and 2s are destabilized Kelvin modes. dinal wavelength decreases to make the approach of
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designated by c with (c) e ®* = 0.1 and (d) e % = 0.0315; (c) and (d) are referred to as C-rk1 and C-rk2 in the text, respectively.
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Rossby-like wave explained below is large in ZS0. The dominant

pressure anomaly has a longitudinal structure of wavenumber one
and coherently moves eastward with a rotation period of about
5.8 Earth days (about 62.1 m s~ ! at this latitude; remember that

65 km
<Ly

A

propagates with nearly the same speed as that at 65 km. Now, the
rotation period of the mean flow at 55 km height is about 6.8
Earth days (about 53.1 m s~ 1), which is slower than the dis-
turbance. That is, the dominant pressure anomaly at 55km
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Experiment Q(x10°s™ ") a(%10°m) 7o (days) 17 (days)
Q' =] 7.292 6.371 40 1
a*=1/20 7.292 0.319 40 1
Q*=1/20 0.365 6.371 40 1
Q" =1/20 wkhd 0.365 6.371 800 1
Q*=1/20 mod 0.365 6.371 800 20
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