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ABSTRACT

The signature of 4~5-day period Rossby-gravity waves is searched for in the tropical convection field across
the Indian-Pacific oceans. The convergence/divergence field of these waves in the lower troposphere is anticipated
to produce an antisymmetric fluctuation in tropical convection. Antisymmetric fluctuations of tropical convection
are shown to exhibit a pronounced spectral peak at a 4-5-day period only during boreal fall and only within
about 30° longitude of the date line. The peak amplitude occurs around 7.5° latitude. These fluctuations
propagate westward at 15-20 m s~ with zonal wavelength of about 7000-9000 km. The fluctuations of convection
are coherent and out of phase with the equatorial meridional wind, which also exhibits a pronounced spectral
peak at a 4-5-day period in the lower troposphere near the date line. The antisymmetric zonal wind also is
strongly coherent with the antisymmetric convective fluctuations in this region. The horizontal distributions of
the 4-5-day power and coherence of the winds and convection are consistent with that produced by a convectively
coupled Rossby~gravity wave that is confined near the date line.

The localization of the convectively coupled Rossby-gravity wave activity near the date line during boreal fall
is postulated to be due to the unique meridional distribution of sea surface temperature at this location. The
equatorial minimum flanked by maxima at about 5°-10° latitude is thought to encourage antisymmetric convection,
which interacts efficiently with Rossby—-gravity waves. The fall maximum in convectively coupled Rossby~gravity
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wave activity is consistent with these unique sea surface temperatures occurring only during fall.

1. Introduction

Atmospheric Rossby-gravity waves (Matsuno 1966)
were first detected in the lower stratosphere across the
tropical Pacific Ocean (Yanai and Maruyama 1966).
Subsequently, these waves, with zonal scale 8000~
10 000 km and a 4-5-day period, were traced to the
upper troposphere ( Yanai et al. 1968). The waves ex-
hibit westward tilt with height in the upper tropo-
sphere-lower stratosphere and are associated with up-
ward flux of wave energy at the tropopause level (Yanai
and Hayashi 1969). This was shown by Lindzen and
Matsuno ( 1968) to be indicative of vertical propagation
away from a tropospheric source. These vertically
propagating Rossby-gravity waves are thought to play
a key role in the general circulation of the stratosphere
(Holton and Lindzen 1972). The tropospheric source
of the Rossby—gravity waves, however, has never been
conclustvely identified.
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Two important tropospheric sources have been hy-
pothesized to be responsible for the generation of
Rossby-gravity waves seen in the lower stratosphere—
upper troposphere. Asymmetric lateral forcing from
midlatitudes was proposed theoretically by Mak (1969)
and was later given support observationally by Zangvil
and Yanai (1980). An important consequence of this
theory is that the observed activity of Rossby—gravity
waves should display a distinct seasonal variation.
Maximum activity should occur during solstice con-
ditions in conjunction with the strongest antisymmetric
lateral forcing from midlatitudes. While limited evi-
dence from a one-year integration of a general circu-
lation model supports this prediction (Hayashi and
Golder 1980), observational evidence is lacking.

The other proposed source of Rossby-gravity waves
is wave-CISK (Hayashi 1970), whereby free Rossby-
gravity modes are generated by the unstable interaction
with cumulus convection. Convection is presumed to
be generated in phase with the wave convergence in
the lower troposphere. Despite Hayashi’s inability to
explain the observed wavelength and period (as with
most linear wave-CISK calculations the fastest growing
modes are the smallest-scale gravity waves), the struc-






