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Development of atomospheric motion vectors
based on the optical flow method

ooooot

SHIMOJI Kazuki

Abstract

Some meteorological satellite organizations around the world produce atmospheric motion
vectors (AMVs) for numerical weather prediction centers. AMVs are obtained from time con-
tinuous satellite images by estimating the motion of each cloud or water vapor pattern in the
satellite images, where the estimated motion per unit of time can be regarded as data on the
atmosphere’s wind velocity. The AMV product is one of the most important pieces of data in
deriving numerical weather prediction products. The present AMV calculation method is basi-
cally based on the pattern matching method (cross correlation method), which is a method of
tracking moving objects in images or animation. The pattern matching method utilizes correla-
tion coefficients to calculate the correspondence of patterns in satellite images at different times.
The optical low method, however, utilizes differences in the brightness values of pixels in images
to track moving objects. In this paper, the author reports on the application of the optical flow
method instead of the pattern matching method in estimating AMVs, the calculation techniques
used, and the preprocessing of satellite images for optical flow AMVs. In addition to describing
what aspects of the optical flow method are superior to those of the pattern matching method
and what aspects are inferior, the author also reports on the calculated monthly statistical re-
sults for optical flow AMVs with respect to sonde wind data and routine AMVs.
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