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ABSTRACT

Rawinsonde data from tropical Pacific stations were examined for westward-propagating 3-6-day meridional
wind oscillations in the troposphere and lower stratosphere, 1973-1992. Four types were identified from cross-
spectrum and principal component analysis. 1) The dominant oscillation, near 250 mb, had a period slightly
greater than 5 days, zonal wavenumber 4-6, and modified Rossby-gravity structure near the date line. 2) In
the western Pacific lower troposphere there was broadband activity with short zonal scale, coupled to upper-
tropospheric waves in NH summer. 3) In the central Pacific, during NH autumn, there was a well-defined
~41h-day oscillation with maximum amplitude in the lower troposphere and baroclinic phase tilt above. The
vertical structure suggested coupling to deep tropical convection; this interpretation was supported by correlation
of meridional wind with antisymmetric outgoing longwave radiation. 4) In the stratosphere, Rossby-gravity
waves had periods <4 days and zonal wavenumber 3-4. Unlike tropospheric waves, these disturbances were
coherent in a shallow layer, largest in west phase of QBO and annual cycle (NH winter-spring).

1. Introduction

The role of transient (3-6 day), synoptic-scale
(1500-10 000 km) waves in the tropical Pacific has
been recognized for many years. Fortuitously, inves-
tigators in the 1960s and early 1970s could obtain sta-
tion data in this sparsely populated region, mainly in
the central and western Pacific, and it was about this
time that satellite cioud photographs became available
(Wallace 1971, 1973; Yanai 1975). Progress was made
in understanding dominant wave motions, mean flows,
and convective processes during special observing pe-
riods. In retrospect this advance seems remarkable,
considering how much more data exist today than were
available then. For example, 1) although easterly waves
in the ITCZ and Rossby—gravity waves in the central
Pacific were strikingly revealed in newer global datasets
(Liebmann and Hendon 1990; Hendon and Liebmann
1991), both had been successfully derived from station
data by 1970 (Wallace 1971). 2) Analyses and satellite
data now describe eastward-propagating intraseasonal
oscillations (Knutson and Weickmann 1987; Rui and
Wang 1990) and convective superclusters ( Nakazawa
1988; Takayabu and Murakami 1991 ) on a global scale.
Their main features were identified in station data sev-
eral years ago by Madden and Julian (1971, 1972).

Early investigators could not produce a climatology
of meridional wind oscillations describing the seasonal
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and interannual variability of wave amplitude. For this
purpose, a large volume of rawinsonde data from tra-
ditional stations (and several new ones) has accumu-
lated since 1970. Synoptic-scale waves have not been
examined comprehensively in upper-air data. Rawin-
sondes remain the only reliable, long-term data source
for quasi-biennial oscillation (QBQO) (Dunkerton and
Delisi 1985), stratospheric Rossby-gravity waves
(Maruyama 1991; Dunkerton 1991a), and vertical
finestructure from the surface to ~10 mb. Their lim-
itation is horizontal coverage. A “synoptic network”
of tropical Pacific stations, for example, will best de-
scribe oscillations passing over station latitudes with
moderately large wavelength to be observed as coher-
ent, propagating waves.

This paper will describe in rather general terms the
main features of 3-6-day meridional wind oscillations
observed by rawinsonde in the central and western
tropical Pacific, 1973-1992. Several factors related to
sea surface temperature and tropospheric circulation
make the Pacific sector an important locus of equatorial
wave generation. It is thought that Rossby-gravity
waves originate here { Yanai and Maruyama 1966;
Yanai et al. 1968; Yanai and Hayashi 1969; Nitta 1970;
Wallace 1971; Lindzen and Tsay 1975; Chang and
Miller 1977; Liebmann and Hendon 1990; Hendon
and Liebmann 1991). Excitation of Rossby—gravity
waves probably involves some combination of lateral
forcing (Mak 1969) and coupling to convection ( Hay-
ashi 1970), as suggested by Itoh and Ghil (1988) and
observational studies of Zangvil and Yanai (1980),
Yanai and Lu (1983), Hendon and Liebmann (1991),






