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Fig. 1: Radiative equilibrium temperature for Newtonian
cool/heating. Horizontal lines on the right-hand side de-
note the positions of vertical discretization and dashed
lines are those for bottom boundary layer and for top
sponge layer.
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Fig. 2: Relaxation time constant for Newtonian

cool/heating («v) and Rayleigh frection (3).
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Fig. 3: Topography in (a)WN1 and (b)WN2 experi-
ments. Negative value is hatched. Outside numbers
show longitude.
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Fig. 4: EOF1 of surface pressure in (a)FLAT, (b)WN1 and (c)WN2 experiments. Number on the top right corner in

each panel represents contribution rate.
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Fig. 5: EOF1 of zonal mean zonal wind in (a)FLAT, (b))WNI1 and (c)WN2 experiments. Number on the top right

comer in each panel represents contribution rate.
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Fig. 6: Time series of normalized PC1 of zonal mean zonal wind corresponding to EOF1 shown in Fig. 5 in (a)FLAT,

(b)WNI1 and (c)WN2 experiments.
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Fig. 7: Frequecy distribution function of PC1 in (a)FLAT, (b)WNI1 and (c)WN2 experiments. Curves denote the
normal distribution. Shaded columns represent days when PCl1 is greater than or equal to 1.5 standard deviation, or it

is less than or equal to —1.5 standard deviation.
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Fig. 8: Composite map of the intensity of zonal wind at 300hPa for High or Low period of PC1 of the zonal mean
zonal wind and their difference; FLAT(top), WN1(middle) and WN2(bottom) experiments. (Left) time mean in days
when PC1 is greater than or equal to 1.50, (Center) when PC1 is less than or equal to —1.50 and (Right) difference

between High and Low. Shaded area shows region where the zonal wind is greater than or equal to 25m/s.
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Fig. 9: Time mean of surface pressure(contours) and variance(gray scale; only in (b) and (c) panels.) in (a)FLAT,
(b)WN1 and (c)WN2' experiments. Gray scale shows the region where variance of surface pressure is greater than
12hPa? and interval of gray scale is 2hPa?.

Fig. 10: 1-point correlation map in (a)FLAT, (b)WN1 and (c)WN2 experiments. Some pairs of points that have the
strongest negative correlation are shown by symbol X and connected by a thin line.

- Fig. 11: Correlation map for the index which is explained in text in (a)FLAT, (b)WN1 and (c)WN2 experiments.
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Role of topography on annular variability
— Numerical experiment —

Seiya NISHIZAWA and Shigeo YODEN
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Synopsis

Role of surface topography on the annular variability of mid- and high-latitude troposphere is examined by

numerical experiments with an idealized general circulation model under a perpetual winter condition. Long time

integrations are done for 3 cases of the surface topography (flat surface, sinusoidal topography of zonal wavenumber 1

or 2), and each of 4,000-day data is analyzed. Depending on the surface topography, the characteristics of jet streams

and storm tracks are different, as well as the nature of annular variability.

Keywords: annular variabirity; general circulation; low frequency variability; surface topography
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