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- Foreword

The remarkable progress of space tech-
nology in the past 20 years has frans-
lated the dreams of visionaries to every-
day practicalities. While world attention
has tended to focus on the more dra-
matic space achievements, develop-
ments in space technology have
repeatedly proven the benefits and the
potential of space fo our daily lives.

This potential was recognized at an
early date. Canada was the third nation
in the world with a satellite in earth orbit
and foday, the most powerful telecom-
munication satellite in the world is Cana-
dian. Through programs tailored fo meet
specific needs, Canada has built an
enviable reputation in many areas of
space technology and application.

Our space programs can best be
described as pragmatic. We have con-
cenirated our efforts on those programs
which offer the most return.in terms of
benefiting the nation and its people. As a
result, we are a world leader in the
development and use of domestic satel-
lite communications systems and in
earth resources satellite receiving
stations and data processing.

The development of space pro- -
grams is generally initiated and sup-

‘ported by government. In Canada, a

deliberate policy has cenired techno-
logical design and manufacturing in the .
private industrial sector. Over the years,
Canadian indusiry has acguired design
expertise, development and manufac-
turing capability and international rec-
ognition in many areas of satellite and
space systems technology.

Recognizing that many space pro-
grams require bilateral or multilateral
co-operation, Canada parficipates ac-
fively in many international activities. Im-
plications of developments in space
have and will confinue to occupy the
attention of the world community,
Canada, through activitles in the appro-
priate infernational forums, is committed
fo promoting the peaceful applications
of space technology.
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Infroduction

Canada in Space

This brochure is designed to provide a
perspective on current Canadian policy
objectives and programs in space. A
section describing the roles and objec-
tives of the government departments and
agencies closely associated with space
is followed by an outline of major space
programs in which Canada is presently
involved and a section describing Can-
ada’s industrial space capability. Not '
every company that has a demonstrated
capability in space work has been in-
cluded in this brochure; rather, a sample
was taken with the intention of expand-
ing on it in future editions. The last section
briefly outiines some of the space re-
search being done in Canadian univer-
sifies. )

Scarcely 20 years ago, the first artifi-
cial satellite went into orbit, launching
the world into the space age. Canada
recognized at an early date the poten-
tial of space and became the third na-
tion in the world to develop and orbit its
own satellite. Since then, it has carried
out an ambitious program of research,
development and use of space
technology.

Eight successful scientific and com-
munications satellites have now earned
this country’s space scientists and engi-
neers a reputation for performance and
reliability respected around the world. In
addition, Canada participates in a num-
beér of international space programs.

The country’s first ventures into space
were for research purposes. Four scienti-
fic satellites, beginning with ALOUETTE |,
launched in 1962, have added immea-
surably to man’s knowledge of the
ionosphere,

One of the most significant applica-
fions of space technology to Canada
lies in the field of communications.

Canada has a greater area than
any other country in the world, except
the USSR, The vast extent of the country
necessitates a quite extraordinary atfen-
flon to the problems of providing trans-
portation and communications services
to as many Canadians as possible. The
existence of two official languages fur-
ther complicates the provision of com-
munications services: about one million
francophones are spread across the
whole breadth of Canada outside Qué-
bec, while there are about one million
anglophones living in Québec.




The rapid development of space
technology has been of enormous im-
poriance to Canada, because it has
provided solutions for some of the most
intractable problems in telecommunica-
fions, In 1968, a federal White Paper*
described the impact of satellite com-
munications on Canadian broadcasting
as follows:

“A domestic satellite system of even
a few channels would make televi-
sion service in both French and
English available fo any point in
Canada. It would do it sooner, and at
a lower cost, than would any other
known system of communication. In
particular, it would facilitate the ex-
fension of television network service
info many areas previously unserved
because of the prohibitive cost of a
terrestrial microwave feed.”

" Canada now has a domestic satellite
communication system irying to fulfill that
prediction and facilitate provision of
telecommunications services throughout

A Domestic Saiellite Communications System for
Canadda’, Government of Canada, March 28, 1968.

the couniry, not only in broadcasting but
in every mode of acquiring and ex-
changing information over great dis-
tances. While Canadians enjoy a
domestic satellite communication sys-
fem, development of the technology
continues. HERMES, a powerful new
Canadian-built satellite, which has been
described as a forerunner of the direct
broadcast satellite, is the most recent
SUCCeESS. _

The future holds even greater
promise in this fleld. Multiple access will
provide two-way, point-to-point commu-
nications to isolated communities more
economically, while direct broadcasting
from satellites, satellite weather-forecast-
ing, remote sensing, aeronautical and
marine navigation applications are
bound 1o play an important role in future
development. For this reason, Canada is
destined to become an even larger user
of space systems,
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On September 29, 1962, with the success-

ful launch by the National Aeronautics
and Space Administration (NASA) of 1he
Canadian-built scientific satellite,
ALOQUETTE |, Canada became the third
nation fo have a man-made object
orbiting the earth. Today, there are eight
Canadian satellites in orbit, and all but
the first two are still operational.

In consequence of a deliberate
policy of transferring satellite technology
from government to industry, all but the
first of the Canadian satellites have been
built by industry. This policy has led fo the
establishment and maintenance of a
joint government/industry capability for
the design, manufacture and consiruc-
fion of space-applications systems and
hardware.

The exploration of space by satel-
lites, which has been going on for less
than 20 years, has been so dramatic that
many earlier achievements tend 1o be
forgotten. Canada was using balloons in
the early 1920s to record temperature
and pressures in the upper aimosphere
fo assist in weather prediction. During the
next 20 years, the early meteorographs
were gradually replaced by radio-
sondes, and the use of balloons

was extended to cosmic ray studies. In
the 1950s, a start was made on
speciroscopic and photometric mea-
surements. Balloons have continued to
be used for scientific purposes to the
present day. In 1976, Canada estab-
lished its own mobile scientific-balloon
launching facility which is described
later,

‘ Back in 1957, during the Infernational
Geophysical Year, the United States

~ Armed Forces established a rocket

range at Fort Churchill, Manitoba, and
Canadian scientists began using sound-
ing rockets to investigate the physics of: -
the ionosphere 1o improve communicao-
fions in the North, The development of

. Canadian telemeiry components for

rocket payloads began in 1960. Rocket
flights are still extensively used for re-
search in the upper atmosphere. With
only a few exceptions, Canadian-built
rockets have always been used at the
Churchill Research Range. In 1970,
Canada -assumed the whole cost of the
range. lis services are occasionaily sold
o the United States.

Balloon, just priorto belng launched from one
of the launching sltes in Canada.
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Canada’s approach fo space is prag-
matic: activities are adimed toward ap-
plications that promote national goals.
The particulars of government policy on
the development and application of
space systems were set forth by the Min-
ister of State for Science and Technology
in April 1974.

First, the policy recognizes that wise
exploitation aof space technology de-
pends on the accumulation and mainte-
nance of an up-to-date national res-
ervoir of scientific knowledge. To provide
the knowledge and skills needed to im-
plement space applications, the govern-
ment supports basic space research. As
scienfific research matures, It can be
consolidated info applications pro-
grams for proof-of-concept, demonsira-
tion and, ultimately, fully operational
systems, All such programs call for the
production or acquisition of sophisti-
cated systems hardware. Government
policy prescribes that Canada’s space
systems will, to the fullest extent possible,
be designed, developed and con-
structed by Canadian indusiry and un-
der Canadian management, while
purchasing policies are designed fo pro-
mote the research, development and
manufacturing capability of Canadian
indlustry.

Although the hardware for Cana-
dian space applications is procured
through Canadian industry, launchings
must be arranged through the facilities of
other countries. So far, all Canadian sat-
ellites have been launched in the United
States under arrangements with NASA.

Canada requires pariners for its
space program, as it cannot afford the
costs of carrying programs alone and
stands to benefit from the mutual sharing
of technology. Co-operation with other
countries enables Canada to partici-
pate in and benefit from a diversity of
space projects. The USA has been Can-

‘ada’s main pariner since the beginning

of the space age and is expected to
remain so because of its geographic
proximity and technological supremacy
and because of the substantial commu-
nity of inferests between the two coun-
tries,

The European Space Agency (ESA) -
has evolved into a promising additional
partner for future Canadian space
projects. Canada was granted observer .
status in ESA in June 1975 and is presently
examining the possibility of updating its
membership in the agency.

Possibilities are also being explored
for increased co-operation in the space
field with Japan. '




The sharing of space among many
nations necessitates international agree-
ments on standards for orbital station-
keeping, allocation of frequen-
cies and similar practical matters. Can-
ada’s interests are promoted through
membership in the International Tele-
communication Union (ITU) and the Com-
monwealth Telecommunications
Organization (CTO). Canada is also a
member of the global satellite communi-
cations organization, INTELSAT.

The international aspects of Cana-
dian space policy reach much further,
however, than the pragmatic desire to
assure access to key technologies or to
have a say in setting international stan-
dards. Canada believes that space
technology can serve to promote inter-
national goodwill, and hence to pre-
serve peace in the world, Moreover,

. space technology has an important role
in worldwide social and economic de-
velopment.

Canada has been a member of the
United Nations Committee on the Peace-
ful Uses of Outer Space (UNCOPUOS)
since its creation in 1959 and is repre-
sented on its two subcommitiess, the
scientific and technical subcommittee
and the legal subcommittee, which have
stimulated international space co-oper-
ation and regulation of space activities.

In collaboration with Sweden,
Canada has taken the lead in pressing
for the development of principles to gov-
ern the relationship of space technology
to infernational law, particularly con-
cerning the use by states of satellites for
direct television broadcasting. Canada
is also active in the discussions concern-
ing the legal implications of remote sens-
ing satellites; it is hoped that these
discussions will facilitate international
co-operdtion in such areas as environ-
mental protection and early warning of .
natural disasters.
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