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Analysis and comparison of deriving winds from satellite temperature data
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Abstract Several methods of deriving horizontal wind fields from satellite temperature data are analyzed and
compared in this paper including the calculation methods of geostrophic wind  gradient wind and balance wind.
Taking the temperature data of MLS/UARS in December 1992 offered by DAAC for example wind fields at the
altitude range of 20 ~ 55 km are inferred. Comparing with ERA-40 reanalyzed wind fields which are offered by
ECMWEF  the characteristics of latitude-height longitude-latitude distributions of winds at December 16" and
monthly-averaged winds in December the latitude-height distributions of zonal mean winds are discussed.
Results show that the characteristics of wind fields deriving from the satellite temperature data through
theoretical equations are similar with that of the reanalyzed data. The geostrophic wind is larger than gradient
and balance winds over high-latitude areas while the differences of the three are small over middle- and low-
latitude areas. The influence of curvature terms increases with latitudes which should not be neglected over
high-latitude areas. Based on the gradient winds also containing the effect of advection terms balance winds

have a better exhibition of the wind characteristics especially the characteristics of the meridional winds over
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high-latitude areas. Moreover values and ratios of the terms in balance equations are firstly calculated in this

study and the contribution and relative importance are also analyzed. Results suggest that the terms of

geopotential derivative play a crucial role in the balance equations which have the trend of contributing larger

with increasing latitudes. The contribution of the curvature terms also increases with latitude with the ratios

generally larger than 10% over high-latitude areas. The advection terms have some contribution of which the

ratios change relatively larger with more complicated rules.
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dashed lines with hollow circle are balance winds solid lines with asterisk give the ERA-40 winds.
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