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Cloud Distribution in the Antarctic from Satellite Data
Takashi Y AMANOUCHI*

Abstract: Analyses of cloud distribution in the Antarctic using satellite data
were reported. Data of three NOAA AVHRR channels, channels 3 (3.7 xm), 4
(10.8 xm) and 5 (12.0 zm), received at Syowa Station, were used for the analyses.
Brightness temperature differences of those channels were shown to be effective to
detect clouds, and cloud amounts thus detected were derived for the area around
Syowa Station. A large difference was found between the cloud amount over the
continental ice sheet and that over the ocean. Compared to the cloud amounts
determined from the surface measurements, cloud amounts from the temperature
difference between channels 3 and 4 in summer showed good agreement; however,
cloud amounts from channel 4 and 5 in summer and winter showed only vague
agreement. Aided from the correlation coefficient between the brightness tempera-
ture difference between channels 4 and 3, and the brightness temperature of channel
4, cloud distributions over East Antarctica throughout the year were derived, and
distribution characteristics were discussed.
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Fig. 1. Emissivities of channels 3, 4 and 5 calculated for (a) water droplets, and (b) ice
spheres of several particle mode radius rm. The abscissa is the arbitrary thickness
(YAMANOUCHI and KAawAGUCHL, 1992),
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Fig. 2. Calculated brightness temperature difference between (a) channels 3 and 4 and (b)
channels 4 and 5, against brightness temperature of channel 4 for clouds of water
droplets and ice spheres covering the 270 K ground surface (YAMANOUCHI et al,
1987).
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FHIEZ1TS (YAMANOUCHI et al., 1987).
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Fig. 4 (opposite). Images of 512 by 521 pixels area around Syowa Station on December 15, 1987.
(a) Near infrared albedo channel 2, (b) thermal infrared channel 4, (c) difference between
channels 3 and 4, (d) difference between channels 4 and 5, (e) composite of channels |
(blue), 2 (green) and 3-4 (red), and (f) composite of channels 1 (blue), 2 (green) and 4-5
(red) (YAMANOUCHI and KAWAGUCHI, 1992).
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Fig. 6. Monthly average and standard deviation of cloud amount (upper entry) and brightness
temperature (lower entry) for each subarea of 128X 128 pixels, (a) December and (b) July
1987 (YaMANOUCHI and KawAaGuUcHI, 1992).
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Fig. 7. Horizontal distribution of the annual mean of total cloud amount in 1987 (MURATA
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