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Extraction of Infrared Cloud-free Radiance from both Visible and
Infrared Satellite Image Data

BERBAE® PR

Hiroshi Fujimura* and Akihiro Uchiyama**

Abstract

This report describes one of the methods to derive a cloud free infrared radiance using both
the visible and infrared data.

In the current operational procedure, the histogram analysis and the threshold method are
used to extract the cloud free infrared radiance or brightness temperature (TBB) from the
histogram data in the area 1° (latitude) X1° (longitude). This method cannot resolve a smaller
structure than the dimension of 1°X1° area and the influence of the radiance from cloudy area
on the observed radiance cannot be removed. In order to overcome these difficulties, the
utilization of the visible channel data is to be advantageous because of the smaller spatial
resolution of the visible channel (1.25kmX1.25km at sub—satellite point) than that of the infrared
channel (5km X 5km). Using the visible data in the field of view of infrared channel, the cloud free
area is more easily distinguished from cloudy and partially cloudy area. The relation between the
cloud albedo in the visible region and the infrared emissivity of cloud enables us to derive the
cloud free radiance from the partially cloudy area.

The relationship between the visible cloud albedo and the infrared cloud emissivity is
parameterized on the basis of the solution on a simple 2—stream radiative transfer equation.
There are, however, many problems to relate the radiance in the visible wave length to the
infrared window radiance, and the empirical adjustments are required to apply our method to the
analysis of the data observed by the GMS.

By our method, the cloud free infrared radiance can be extracted from the data in the field
of either a fair weather cumuli or a cellular type clouds. In these cases, the currect operational
method cannot remove the influence of cloud radiance from the cloud contaminated radiance.
Though the method shown in this report is restricted by its simplicity, it is still a very
advantageous method to utilize both the visible and infraerd data.
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Fig. 1 Histogram of visible and IR channel.
Data from GMS—3 03 Z 3 July 1985.
Each area consists of (133 pixels, 89 lines :)
VIS) and (67 pixels, 23 lines : IR) and the
location is given in the upper right of the
frame.
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Fig. 2 Threshold value for distinction of cloud
free area using the GMS visible data.
The threshold values are calculated useing 2—
stream approximation as a function of solar
zenith angle and sea surface roughness. And
the threshold values are multiplied by the
empirical coefficient (= 0.8) for fitting the
observed value.
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