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On the Optimal Time-interval of Satellite Image Acquisition
for Operational Cloud Motion Wind Derivation

T H OB B
Tadaaki Hamada'

Abstract

Several articles, in which the experiments of target cloud tracking for deriving cloud
motion wind using several pairs of time-sequential images taken at different intervals are
described, are reviewed for the purpose of getting the information on the optimal time
interval of ingesting images for tracking. The reviewed results are briefly summarized

in the following outline.

1. In view of image granularity, the longer time interval of ingesting images is

desirable than shorter one, and

2. In view of life-time and deformation of the target cloud, the shorter time interval
of ingesting images is desirable than longer one.

Author proposes that the optimal time interval of ingesting images is 15 minutes, on
the basis of the review as mentioned above and further discussion. Following benifits
are expected from the wind derivation using images taken at 15 minute interval instead

of 30 minute interval :

1. Cirrus clouds moving with rather high speed can be accurately tracked; and
2. The total number of resultant satellite winds can be increased for both high-level

and low-level.

Followings are pointed out as future problems:
1. In view of data homogeneity, it is desirable that the time interval of ingesting
images for wind derivation is the same as that of any other geostationary meteorological

satellite system ; and

2. The representative height of low-level wind derived from images taken at shorter
time interval may be lower than that derived from images taken at longer time interval.
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Fig. 1 Half-pxel error due to image granularity.

Table 1 Image granularity of GMS-2
at sub-satellite point (SSP).

Image

Granularity at SSP
Visible Pixel* 0.86 km

Line* 1.25
Infrared Pixel* 3.6

Line* 5.0

* “Pixel” means the direction of east-west
and “Line” north-south.
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Table 2 Half.life of jetsream cirrus
(after Fujita, 1970)

Size of jet stream cirrus Half-life
2~3 n.mi. (4~6 km) 49 min.
4~6 (7~11) 130 min.

10~13 (19~24) 40 hrs.
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Table 3 Half-life of cumulus clouds in
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(after Fujita, 1970)
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4~6 7~11) 36
7~9 (13~17) 4
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Fig. 2 Infrared sctellite image, 1945 GMT 9 April, 1978. (After Johnson et al., 1980)

Table 4 Cloud-tracking results, cirrus-level, 9 April 1978. (After Johnson et al., 1980)

Single-pixel tracked

Direction (deg) Speed (m s™Y)
Time interval Number e e -
(min) of vectors Mean Std. dev. Mean Std. dev.
30 90 256. 3 22.6 20.1 6.1
15 87 261.2 22.1 23.1 7.3
6 77 257.5 23.3 25.0 7.8
3 65 261.3 23.4 25.5 11.6
rms values(m s1)
Time intervals compared Mean u-component Mean v-component Mean resultant wind
30 min vs 15 min 4.0 2.1 4.5
30 min vs 6 min 4.3 2.3 4.9

30 min vs 3 min 3.7 2.1 4.2
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Fig. 4 Visible satellite image, 2030GMT 9 April 1978, centered on the mid-Mississippi River Valley,

(After Jhonson et al., 1980)

Table 5 Cloud-tracking results, low-level, 9 April 1978. (After Johnson ef al., 1980)

. Direction (deg) Speed(m s™)
Time interval Number Grid point
(min) of vectors values Mean Std. dev. Mean Std. dev.
30 17 39 208.1 6.4 12.4 2.2
15 46 117 212.0 6.8 10.3 2.0
6 85 156 207.3 8.9 10.4 1.9
3 165 218 210.4 8.2 9.3 1.3

rms values(m s™%)

Time intervals compared

Mean u-component

Mean v-component

Mean resultant wind

30 min vs 15 min
30 min vs 6 min
30 min vs 3 min

2.7
3.1
3.5

4.4
5.4
5.6
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