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The cover photo of this issue of the BULLETIN is a full color view of the Earth taken by
the multicolor spin-scan camera on the applications technology satellite, ATS-3, which is
in geosynchronous orbit 22,300 miles over the mouth of the Amazon River. Details of
the camera, how it operates and how the color pictures are generated at the Rosman
ground station are given in an accompanying article by Wendell Sunderlin, Assistant ATS
Project Manager.
This experiment allows us to extend our studies of synoptic and subsynoptic systems
of the tropics to the Atlantic as well as the Pacific. Now we also have a superb picture
of convective activity over the continental tropics of Central and South America. The
purpose of adding the color capability was mainly to help estimate the altitudes of the
cloud tops. When one views a cloud in the terminator zone one has a long light path
through the atmosphere due to the grazing angle of the solar illumination. Rayleigh
scattering causes a change in the ratio of the energy in blue and red portions of the
spectrum. Fig. 1 shows observations of this ratio change taken by Kirby Hanson in the
clear air above Bancroft Laboratory of the White Mountain Research Station, California.
A given blue to red ratio indicates the number of air masses in the path and to convert
this to cloud altitude one needs the zenith angle of the radiation to the cloud from the
Sun and the zenith angle of the radiation from the cloud to the spacecraft. Both of the
angles are known very accurately.
Preliminary results show that the ratios do change in the way expected, but no
quantitative estimates of cloud height have yet been made.
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A second difference of this camera over the one used in ATS-1 is its wider view angle
to include the whole Earth disk. The full view is aesthetically far more pleasing. The
full Earth disk also makes accurate navigation on the picture very much easier. One can
number the first scan line that intersects die Earth at whichever pole is illuminated. Accurate navigation is essential if one is to measure cloud displacements between pictures
in a computer. Displacements of selected clouds can yield winds at cloud level.
In the accompanying article, Dr. Guenter Warnecke has combined photos taken from
ATS-1 and ATS-3 into a montage, and has described some of the main weather features
which are visible.
We would like to use this opportunity to express our appreciation to the many
individuals who made contributions to the camera, the spacecraft, the booster, the launch,
the ground station data access, the imaging system, the color photography, and to the
program management. These are the individuals who really make these beautiful
color photos of the planet Earth possible.
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The third Applications Technology Satellite (ATS-3) of the National Aeronautics and
Space Administration (NASA) was launched into a geo-synchronous orbit at 35,800 km
altitude over Brazil on 5 November 1967. One of the meteorological experiments
onboard is the Multicolor Spin-Scan Cloud Camera. It provides instantaneous high
resolution color pictures of the whole disc of the Earth in a 30-min sequence. Three
images are obtained by simultaneous scanning through three different color filters
(green, red, blue). The three separate signals are transmitted to the ground station
where the multicolor picture is produced.
The first picture of 10 November 1967 is shown on the front page of this BULLETIN.
The superiority over monochrome pictures (black and white) is demonstrated by the
strikingly better contrast between clouds and the background (Earth surface).
A large number of interesting meteorological details are shown in the picture and
pointed out in this article. A montage of the ATS-3 picture and an ATS-1 photograph
taken on the same day over the Pacific Ocean provides a synoptic picture of the cloud
distribution over more than two thirds of the globe.
These successful experiments constitute a large step in obtaining a complete survey
on short-time changes of global cloudiness as required for the World Weather Watch.
With the successful launch of ATS-3 into a geo-synchronous orbit on 5 November 1967,
a further step was accomplished on the exploration of the feasibility of new techniques
for the future global weather observation system known as the World Weather Watch.
i On leave from the Freie Universitaet Berlin, Germany, as a National Academy of SciencesNational Research Council Senior Postdoctoral Resident Research Associate with the National
Aeronautics and Space Administration.
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