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[11 A function that approximates atmospheric tidal behavior in the polar regions is
described. This function is fitted to multistation radar measurements of wind in the
mesosphere and lower thermosphere with the aim of obtaining a latitude-longitude-height
description of the variation of tides over the whole Antarctic continent. Archival wind
data sets are combined with present-day ones to fill the spatial distribution of the
observations and to reduce the potential effects of spatial aliasing. Multiple years are
combined through the compilation of monthly station composite days, yielding results for
each month of the year. Despite potential problems associated with year-to-year variations
in the tidal phase, a useful climatology of Antarctic zonal and meridional tidal

wind components is compiled. The results of the fits reproduce the major features of the
high-latitude tidal wind field: the dominance of the semidiurnal migrating mode in the
winter months and the presence of a semidiurnal zonal wave number one component

in the summer months. It is also found that the summer semidiurnal tide contains a zonal

wave number zero component.
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1. Introduction

[2] Although theoretical [Chapman and Lindzen, 1970]
and modeling [Forbes, 1982a, 1982b; Miyahara et al.,
1993; Hagan et al., 1995] studies have provided significant
insight into atmospheric tides, some observed tidal charac-
teristics remain unexplained. The discovery of nonmigrating
tides in the mesosphere and lower thermosphere has added
to the challenge of understanding the mechanisms at play. A
lack of climatological information contributes to the diffi-
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culty of reconciling theory and observation, making exten-
sions to observational data sets crucial.

[3] The global scale of atmospheric tides and their
latitudinal and longitudinal structure necessitates spatially
extensive observations. Current ground-based observational
networks do not have the resolution to unambiguously
characterize many of the structures that are of interest.
Observations from the South Pole are an exception to this:
multiple northward pointing beams allow tidal variations to
be tracked around a high northern latitude circle. This has
resulted in observations of a zonal wave number one
component of the semidiurnal tide in the wintertime using
optical techniques [Hernandez et al., 1993] and throughout
the year using meteor radar observations [Forbes et al.,
1995; Portnyagin et al., 1998]. Away from the South Pole,
it is more difficult to obtain concurrent observations at a
constant latitude with suitable spatial resolution in longi-
tude. Murphy et al. [2003] combined pairs of stations to
infer tidal components in the mesosphere and lower ther-
mosphere, but assumptions about which semidiurnal zonal
wave number (S) components are present were required.

[4] Modeling studies have investigated the mechanisms
responsible for the observed nonmigrating semidiurnal
components. The atmospheric response to forcing by latent
heat release in the troposphere has been considered in a
Global Scale Wave Model [Hagan and Forbes, 2003, and
references therein]; however, it has been found that the
magnitude of the semidiurnal nonmigrating components
does not become significant at mesospheric heights. A
mechanism where an S = 1 semidiurnal component can be
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