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- |n a separate study, we will be looking at this proposed calculation In
more depth. In particular, we will study the behavior of these two
models as a function of horizontal and vertical resolution and dis-

cuss their sensitivity to the choice of dissipation.
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e.g. Wan et al. 2008 (ECHAMb5, T31-159, L16-81)

. Results show that the simulated climate state in the Held-Suarez test Is
sensitive to spatial resolution. Increase of horizontal resolution leads to
slight weakening and poleward shift of the westerly jets. Significant
warming is detected In high latitudes, especially near the polar
tropopause, while the tropical tropopause becomes cooler. The baroclinic
wave activity intensifies considerably with increased horizontal resolution.
Higher vertical resolution also leads to stronger eddy variances and
cooling near the tropical tropopause, but equatorward shift of the
westerly jets. The solutions show an indication of convergence at
T85L31 resolution according to all the three statistical tests applied.
Differences between integrations with various time steps are judged to be
within the noise level induced by the inherent low-frequency variability.
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Explicit global simulation of the mesoscale spectrum of atmospheric
motions

Yoshiyuki O. Takahashi,! Kevin Hamilton,” and Wataru Ohfuchi’
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nese experiments 1s shown 1n the upper right panel. We find
nat to obtain the convergent spectra we need to scale the

C

1ffusivity approximately as a power law of the model

truncation (the regression fit shown i Figure 3 1s 1.2 X
1021 ;7322 4!

) m's , where #n, 1s the truncation wavenumber).

Figure 3. As in Figure 2 but for AFES run with different
numerical resolution. Results are shown for the 24 level
version truncated at T79, T159, T319 and T639, as well as
the T639L48 version. At each horizontal resolution a
diffusion coefficient has been determined by trial and error
to produce the fairly convergent behavior at the high
wavenumber end of the spectrum. The black symbols 1n the
inset show the diffusion coefficient as a function of
truncation obtained this way. The red dots show results
from a similar analysis of a version of the NCAR
atmospheric model obtained by Boville [1991]. The lines
in the inset are linear regressions.
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Temperature and Potential Temperature: Figure 1 a b
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Fic. 2. The zonal-mean zonal wind produced by the T63 spectral
modeland G72 gridpoint model. Both are 1000-day means. Since the
forcing is symmetric about the equator, differences between the

H e I d an d S uarez ( 'I 9 94) hemispheres are indicative of sampling errors.
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Time-Zonal Mean U [m/s] at sigma = 0.2247: hs94: : : time = 200.0000 - 1200.0000 [day]
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T42L20 vs HS94 (G72)

Temperature and Potential Temperature: Figure 1 c d
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T421L.20 vs HS94 Te=E

T* Variance: Figure 3
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Held d nd Sua e/ ( ] 994) Fic. 3. As in Fig. 2 but for the eddy variance of the temperature.
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T421L.20 vs HS94

U*A2 Spectra: Figure 4
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Fic. 4. Asin Fig. 2 but for the vertically averaged zonal spectra of
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U*A2 Spectra

Zonal Power Spectrum (U [m/s]) ** 2 : hs94: T10L20: : : time = 200.0000 - 1200.0000 [day]
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Spatial structure of ultra-low-frequency variability of the flow in a
stimple atmospheric circulation model

By I. N. JAMES and P. M. JAMES
Department of Meteorology, University of Reading, Reading RG6 2AU

(Received 27 March 1991; revised 9 June 1992)

SUMMARY

The internally generated variability of the global circulation on time-scales in excess of one year is
investigated using a multilevel baroclinic primitive-equation model with moderate resolution of dynamical
processes. The model includes idealized heating and friction. Maximum variability is found on time-scales of
around a decade. Empirical orthogonal-function analysis reveals that the principal component of this variability
1s an alternate splitting and coalescence of the subtropical and mid-latitude jets. Associated changes in the
strength and distribution of eddy activity are found. The character of the ultra-low-frequency variability is
completely changed for very low resolutions, but seems relatively insensitive to details of model formulation

at higher resolution. The possibilities of deriving a low-order model which includes ultra-low-frequency
variability are considered.
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Figure 3. Ultra-low-frequency variability of the atmospheric angular velocity in Run 1. (a) Time series of the
angular velocity from year 10 to year 58 of the run. (b) Amplitudes of the Fourier coefficients for the time
series from year 4 to year 100.
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