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ABSTRACT

The Height Assignment (HA) is one of the most important sources of errors in the operational
Atmospheric Motion Vectors (AMVs) extraction schemes. The main difficulty in HA is to estimate the
AMV height using individual image pixels that really lead to the feature tracking process. Following
recent study which had been conducted by Japan Meteorological Agency (JMA) and EUMETSAT, the
Meteorological Satellite Center (MSC) of JMA plans to develop a HA scheme that includes information
on the individual-pixel contribution rate to the tracking process by cross-correlation matching. In this
study, a new prototype scheme which is based on the weighted mean of IR1 (10.8 micro-meter) pixel
radiances by the individual-pixel contribution rate to tracking process is tested. In the research
comparing the heights of IR AMVs estimated by the new scheme to the ones obtained by the current
JMA’s HA scheme, the application of the new scheme reduces the fast-wind-speed bias in the middle
troposphere, which is presently observed in the current JMA’s AMVs.

1 INTRODUCTION

Atmospheric Motion Vectors (AMVs) is one of the most important wind products derived from satellite
images because it is used in Numerical Weather Prediction (NWP) models. In particular, height
assignment (HA) is one of the main important sources of error in AMVs extraction schemes.
Particularly, the selection of pixels for computing AMV height is a very difficult problem.

In general, the height of cirrus cloud, which is good tracking-tracer, is replaced by the uppermost
(coldest) cloud height within template image used for the feature-tracking. At JMA, the AMVs are
assigned to the most frequent cloud height derived from height-histogram accumulated by 50-hPa
intervals (Oyama and Shimoji, 2008). EUMETSAT uses the coldest peak of the cloud top height
histogram included in the Cloud Analysis (CLA) product (ASD internal EUMETSAT document). NOAA
/ NESDIS uses a fixed threshold of 25 % coldest pixels for GOES instruments (Daniels, 2002).
However, the current pixel selections without any information on feature-tracking could lead to HA
errors because template image used for feature-tracking usually contains various clouds with different
heights and movements (Borde, 2006).

To resolve the problem on the pixel selection for HA, Büche et al. (2006) considered individual pixel
contribution to feature-tracking under cross-correlation matching, and applied it to the height
computation of clear-sky-region WV AMVs. In that study, they indicated some positive impact on the
accuracy of the AMVs data. Following this work, Borde and Oyama (2008) investigated the possibility
to improve the AMV HA in infrared window channels, applying this information to METEOSAT-8 IR
images.

In this study, the contribution rate to feature-tracking is applied to HA of upper and middle
tropospheric IR AMVs using MTSAT-1R images and JMA’s AMV processing system. The tested HA
scheme was developed at JMA in collaboration with EUMETSAT. In section 2, contribution-rate to
feature tracking under cross-correlation matching is introduced. In section 3, the characteristics of
test AMVs are described under the comparison to the current JMA’s current AMVs or other
experimentally generated AMVs.






