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A Resolution Dependence of Equatorial Precipitation Activities
Represented in a General Circulation Model
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Aqua planet experiments are performed in order to investigate horizontal and vertical resolution dependencies of
equatorial precipitation activities. The numerical model utilized is AGCM for Earth Simulator (AFES). The cumulus
convective scheme is not used. With the increase of vertical resolution from 24 to 96 levels, there are not major differ-
ences in precipitation pattern. With the increase of horizontal resolution from T39 to T319, the eastward propagating
envelope structures of the westward propagating individual grid-scale disturbances become evident.
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Table.1 The list of the experiments.
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Fig.1 Meridional distribution of zonally averaged sea surface tem-

perature [K].
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Fig.2 Snapshots of global 6 hour mean precipitafianm —2s~1]:
(a) T39L48, (b) T39L96, (c) T159L48.
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Fig.3 Temporal variations of equatorial precipitatfag m~2s~!] for the last 100 days of experiments: (a) T39L48, (b) T39L96, (c) T159L48,
and zonal wavenumber-frequency power spectra of tropical precipitation: (d) T39L48, (e) T39L96, (f) T159L48. Superimposed lines in (d),
(e), and (f) are the dispersion curves of the odd meridional mode-numbered equatorial waves for five equivalentdeptt® @b, 50, 100

and 200 m.
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Fig.4 A magnified view of Fig.5(c).
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Fig.5 Vertical distributions of zonally averaged eastward wind
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lingitude-time distribution of precipitation at the equator. (b)
Longitude-height sections of temperature (contour) and wind
vectors at the equator in composites with reference to eastward
moving precipitation and eastward wind structure shown (a).
Zonal mean values are subtracted. Areas with negative temper-
ature anomaly are shaded. Contour interval is 0.25K. The unit
vectors shown at the right side bottom represent 30 m/s and 0.4
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