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“Mosaic” of cloud photographs view- 
ed by TIROS I superimposed on a 
weather analysis map of the North 
Pacific Ocean and North America. 
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Weather is defined as T h e  state of the air or atmosphere 
with respect l o  heat or cold, wetness or dryness, calm or storm, 
clearness or cloudiness, or any other meteorological phenomena.” 

That  pretty well sums it up, but not quite. 
Of all the forces of Nature, weather, more than any other, 

hPs ii direct,, day-to-day influencv on our lives and our livcli- 
, d. It affects the way we feel, how we make our living, and 
our vacations. We may not be able to do much about, i t ,  but we 
can come to understand i t  bel ler, mid by becoming “weather- 
wise” we may eventually be able to learn the secret, of coiitrolliiig 
it. 

Although man has always talked about the weather, only 
in the past century has lie done much in the way of scientific 
weal her investigation: to observe and ;innlyze i t  over large 
areas of the earth, ilnd lo use this infoniiation ;IS the basis for 
forecasting what the weather will be like tomorrow or the day 
after. 

Until the iidvent. of the space age, weather observations 
were limited to areas relatively dose lo  the earth, with vast. 
gaps over oceans and spnrsely polxhted areas. The ideal, ;is far 
as meteorologists were concerned, was a tool :ible to see large 
areas of the earth from space in order that  a hemispheric 
knowledge of weather cw~ld  be obtained. 

The sa telli le, with cameras and special sensing devices, 
moved weather scientisls out of the horse and buggy ern. 

Lv1111 it, they h a ~ e  opened tbc door to a fuller undcrstaiidiiig of 
wealher and the forces that affect it. 



TlROS 
The First Weather Satellite 



TIROS is the world’s first weather satellite. Its develop- 
ment was directed by NASA’s Goddard Space Flight Center, 
Greenbelt, Maryland. The term TIROS is an acronym for 
Television Infra-Red Observation Satellite. To date, its success 
record is unmatched by any other satellite system. 

Just what have we bought with our investment in TIROS? 
The answer is a 285-pound weather eye more than 400 

miles in space that “sees” the earth’s cloud cover with tele- 
vision-type cameras and other sensing devices. Physically, 
TIROS looks like a bass drum with needle-like antennas 
sticking out its sides. 

TIROS contains two independent television camera systems. 
One system has a wide angle lens which can photograph an 
area of more than 600,000 square miles at a time-roughly 
equivalent to twice the size of Texas. The other camera covers 
an area of more than 200,000 square miles. 

Both cameras have specially-developed one-half inch 
vidicon tubes which can store photographs temporarily. An 
electron beam converts these “stored” photographs into TV- 
type signals which can be sent directly to a ground station or 
recorded on a tiny tape recorder for read-out when the satellite 
is within a 1,500-mile range of a ground station. At the ground 
stations the pictures are flashed on special TV screens. They 
1Te then photographed by 35 mm. cameras. These photographs- 

. btually of TV pictures-are used for making weather analysis. 
In  addition to its camera eyes, TIROS also has infra-red 

equipment which is used to provide information on how the 
sun’s energy is absorbed and reflected by the earth’s atmosphere. 
Data from the infra-red equipment is also recorded on tiny 
tape recorders for playback on command by a ground station. 
A remarkable system of weights, balances and tiny rockets 
helps keep TIROS stabilized in its orbit around the earth. 



N TlROS ACHIEVEMENTS 
Demonstrated that the meteorological satellite is prac- 
tical as an engineering system, and opened a new era in 
weat her observation. 

I T i l 0 5  IV 

Proved that meteorological data obtained could be used 
on a “real-time” basis for daily weather analysis. 

Identified hurricane cloud patterns, located them with 
respect to land masses and followed their movement. 

Distinguished itself as a vehicle for ice study and ice 
reconnaisance over polar regions. 

Obtained needed information for the study of the radi- 
ation balance of the earth’s atmosphere. 
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THE NIMBUS WEATHER SATELLITE 
TIROS has been the pioneer in the weather 

satellite program. It has paved the way for a more 
advanced weather satellite called the Nimbus. 

Nimbus will take advantage of many new ad- 
vances made possible by TIROS. First, it will keep 
its cameras facing the earth at all times, thanks to 
a unique horizon sensing system. It will be placed 
in a polar orbit, thus giving coverage of clouds over 
every portion of the earth each 24 hours. Finally, 
it will transmit photographs continuously to in- 
expensive ground stations anywhere in the world. 

The Nimbus spacecraft dwarfs TIROS. It 
stands more than ten feet tall and with its solar 
paddles extended it is more than 13 feet wide. It 
weighs almost three times more than TIROS. It is 
scheduled to be placed into a 600-mile circular orbit 
by a Thor-Agena rocket. 

The Nimbus program calls for research and 
development spacecraft as well as operational 
spacecraft. Nimbus development is under the 
direction of the Goddard Space Flight Center. 

The base section of the spacecraft will contain 
all camera and radiation-sensing equipment and 
other experiments. The upper section will contain 
power and stabilization systems. Its two solar cell 
paddles will be pointed continuously toward the 
sun. The first Nimbus launching is scheduled to 
occur in 1963. 



NATIONAL AERONAUTICS A N D  SPACE ADMINISTRATION 

METEOR0 LOGICAL SATELLITE RESPONSIBILITIES 
= UI SI WEATHER BUREAU 

The Meteorological Satellite Program is a joint NASA-US. Weather 
Bureau undertaking. The NASA phase, directed by the Goddard Space 
Flight Center, is concerned with the (1) development of the spacecraft and 
launching into orbit; (2) establishing ground stations; ( 3 )  data acquisition; 
(4) tracking and orbit determination; (5) programming and command control 
of the satellite. 

The US .  Weather Bureau, an agency of the Department of Commerce, 
is charged with (1) determination of the meteorological requirements; (2) 
processing the satellite meteorological data; ( 3 )  analyzing, disseminating and 
storing the data; (4) forecasting; (5) research and climatological use of data. 

Jointly, both NASA and the US .  Weather Bureau cooperate in data 
analysis and processing the support research and development on spacecraft, 
ground stations and use of the data. 



TOWARD INTERNATIONAL COOPERATION 

Because it is global in scope, the US. meteorological 
satellite program has as one of its primary objectrives the 
establishment of a cooperative international weather 
program. 

An initial step in this direction occurred in Novein- 
ber 1961, when representat,ives of 30 nations gathered 
in Washington to attend the first International Meteor- 
ological Workshop, jointly sponsored by NASA and the 
Weather Bureau. 

The three-fold objective of the workshop was to: 
(1) Acquaint weather scientists of other nations 

with meteorological satellites and the data derived from 
them for use in future analysis programs national obser- 
vation support efforts. 

(2) Familiarize the world meteorology communit4y 
with the TIROS program. 

(3) Put current achievements in proper perspective 
for future operational programs. 








