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ABSTRACT

Horizontal winds in the mesosphere and lower thermosphere are obtained with the High Resolution Doppler Imager (HRDI)
on the Upper Atmosphere Research Satellite (UARS) by observing the Doppler shifts of emission lines in the 02 Atmospheric
band. The validity of the measurements depends on an accurate knowledge of the positions on the detector of the observed lines
in the absence of a wind induced Doppler shift. These positions have been determined to an accuracy of better than 5 ms from
the comparison of winds measured by HRDI with those obtained by MF radars and rockets. In addition, the degrees of horizontal
and vertical smoothing of the recovered wind profiles have been optimized by examining the effect both on the amplitude of the
HRDI derived diurnal tidal amplitude and the variance of the wind differences with correlative data.
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1. INTRODUCTION

The High Resolution Doppler Imager (HRDI) on the Upper Atmosphere Research Satellite (UARS) is designed to measure
horizontal winds in the mesosphere and lower thermosphere (50-1 15 km) and in the stratosphere (10-40 km), as part of a
coordinated mission which is aimed at an improved understanding of global atmospheric change. Prior to UARS, there were very
few global wind field measurements in the middle and upper atmosphere, and thus HRDI is making a vital contribution to the
investigation of these regions. UARS was launched on September 12, 1991, and HRDI commenced continuous geophysical
observations on November 6, 1991. UARS is in a 5T inclination approximately circular orbit, with an altitude of 585 km. The
HRDI instrument views the atmospheric limb to one side of the spacecraft, allowing a maximum latitude of 74' to be observed.
In practice, latitudinal coverage of daytime observations may be limited by the location on the orbit of the terminator. This is
determined by the solar beta angle, which is the angle between the direction of the sun and the plane of the satellite orbit. Due to
precession of the orbit, the beta angle varies over a period of 72 days.

Observation time is divided about equally between the mesosphere/lower thermosphere and the stratosphere, with a change
occurring typically at the end of each universal time day. Occasional special campaign periods have provided data sets focused
on one region or the other of up to 2 weeks in duration. At night, a relatively narrow 02 (b'Zg X3g ) (0,0) atmospheric band
emission layer is observed near 94 km,1 and thus HRDI nighttime wind measurements are effectively restricted to one altitude.
Consequently, the nighttime data do not require inversion. There have been only a few breaks in HRDI wind observations of
more than a few days since the commencement of operations. The first of these lasted from March 3 1 until April 25, 1992, and
was due to a minor hardware failure in the HRDI instrument. Fortunately, the flexibility of the instrument's control computer
allowed an alternative, equivalent mode of operation to be programmed, and this solution has not compromised performance. The
second extended loss of data occurred in the period from June 3 to July 18, 1992, due to a temporary malfunction in the UARS
solar army, a problem which briefly recurred in September and October of 1993.

This paper details the techniques which have been employed to ensure the accuracy of HRDI wind measurements obtained in
the mesosphere and lower thermosphere (the retrieval of stratospheric winds from HRDI data requires somewhat different
methods which will be presented elsewhere). Corrections for thermal and long term drift variations are discussed and the
determination of systematic errors in the HRDI data with the aid of correlative observations is described. In addition, the
procedure used to optimize the degree of smoothing of the wind fields is outlined. Finally, the consistency of HRDI wind
measurements with other observational techniques and the applicability of HRDI observations to studies of large scale
mesospheric waves is demonstrated.
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