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Application of Automatic Method to Estimating High-level Cloud
Motion Wind
in Operational System and the Characteristics of the
Resultant Wind Vectors.

N
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Abstract

In order to apply the automatic method for calculating the high-level cloud motion winds
to operational system at Meteorological Satellite Center (MSC), the improvement of the
algorithm for calculating the high-level wind was carried out and the characteristics of the
resultant winds derived automatically were investigated.

Since the cloud motion wind calculation began routinely at MSC in April 1978, the
high-level clouds such as cirrus had been manually selected and tracked on a digitizer board by
projecting repeatedly four images taken at 30-minute intervals, which are contained in a
loop-film,  In spite of making many efforts to increase the number of the winds and to improve
the quality of the wind, it remained the following problems to be solved.  The first is the
variation of the quality and the quantity of resultant winds caused by the degree of skillfulness
of an analyst.  The second is that the number of the resultant wind vectors is insufficient for
the request,

It was needed that an automatic method was adopted to solve these problems.

To calculate the high-level wind automatically in this investigation, an Automatic target cloud
Selection (AS) method was used to select the target of the high-level cloud, and cross-correlation
technique was used to track the moving cloud target.  These method is used to calculate the
low-level wind operationally, and was applied to calculate the high-level wind by modifying the
algorithm and the parameter for cirrus level cloud target.

The high-level winds from automatic method was compared with those from Loop-Film

(LF) method in order to investigate the characteristics of the automatic calculated wind.

The tracked winds from cross-correlation technipue had almost the same characteristics as
those from LF method, though there were a few cases in which the cloud motion wind was not
calculated when the target cloud moved very fast especially in the middle latitude. The
horizontal density of the AS winds was more than that of the LF winds. The mean vector
difference between the AS winds and the radiosonde winds was a little bigger than that between
LF winds and the radiosonde winds, because the AS winds were compared without rejecting
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erroneous winds by an analyst,

It was found that the automatic method could be used routinely adding the manual
calculated winds and checking the quality of winds by an analyst.

MSC adopted the automatic method in place of the LF method from March 1, 1987, and
this method has been used operationally in combination with man-machine interactive method

on image processing console,
about 30 percent since then.
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Fig. 1 Parameters for histogram analysis of Infra-red brightness temperature.
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” Comparison” is M1 wind and "Reference” is LF wind. This histogram
is drawn with M1-LF pairs which are made from M1 vectors and LF
vectors calculated by using the same target cloud.
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Fig. 5 Satellite winds (AS) using automatic method.
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Fig. 7 Mean number of the calculated high-level winds in 10° latitude and 10
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Fig. 10 Correlation of wind direction and speed between AS vectors and LF

vectors.

(a) shows that of wind direction and (b) shows that of wind speed.
These figures are plotted with co-located pair within the distance of 100
km between AS vector and LF vector.
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