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ABSTRACT 1

This thesis examines the phenomenon of teconnaissance satellites

and their role in the present afms race. While volumes of material
have been written on the arms race in general, or the wWeapons race

in particular, vefy little has been written on the role of satellites
in this conflict and almost nothing has been written on the role

of reconnaissance satellites. There is a need)| for much greater

|
b

debate on the role of reconnaissance satellitéﬁ in ou;er space.
Reconnaissance satellites have, in part, réwritﬁeu the weaning of
the arms race and they have contributed significantly to arms
reductions talks between the two sﬁperpowefé. This thesis examines

veconnaissance satellites in both aa historical and a modern context.
I
. u
Their—Tegal sturus ds examined. The political and military

implications of reconnaﬁssgnce satellites is discussed as well,.
| _ ‘
In sum, this paper is a‘Fioneeriug effort. It will explore a
i "
|
i N
little-known topic in the hope that it will stimulate further
. ‘ \
|

discussion.
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Introduction

What is the nature of the arms race in space? What kind of a role
will satellites play 1n the ongoing struggle for superiority between the
United States and the Soviet Union? And how can Canada influence the world

in the exploration and exploitation of the “last frontier™? Questions

- such as these are basic In any academic venture into the world of remote

sensing. The answers, however, are anything but simple. The new technology

in space utilization is in some ways only in its infancy but this technology
E ]

far exceeds the laws that were intended to keep it in check. Mankind is,

in esience, developing a technélogy which will drastically alter the way

{
h£ Ii;es and thinks yet he is far from understanding the use, or preventing
the abuse of remote sensing satellites in his weorld.

This paper seeks to provide some perspectives on the use of artificial
satellites and especially remote sensing satellites and how they are re-

shaping the arms race. The emphasis of this paper will concern Canada's role

'in the development and placement of remote sensing satellites and its political

fand social implications. There have been no thesis written by political

' scientists which examine the many implications of remote sensing

satellites for Canada, This is understandable perhaps.as this field is -




2

- B
relatively new. But the important role that this phenomenon will nlay in

the future for Canada alone, not to mention the rest of the world, means

that it is now time for social science scholars to catch up.with a

1]
science that started over two decades ago.

[

Much of the existing literature in the field of artificial satellites.

and remote sensing satéllites in particular, is devoted to the technology

.

that surrounds them and, therefore, leaves little room for discussion

!

of the social or even military implications of their development. Space

law, too,’has spent some time debating therlegal significance of artificial

satellites. There is a wide body of literature on the legal questions
concerning the placement of artificial satellites in outer space. For

instance, some lawye;s argue’ that outer space does not start until an

,area of about 35,000 kilometers from the earth's surface while others

maintain that it starts as near as eighty kilometers from the surface
of the earth. A wide body of legal opinion nrefers to choose areas
between these two extremes.

However, the most pressing problem regarding the placina of satellites

(especially remote sensors) in space is political. Remote sensors are not

only instruments of scientific exploration b&g of dgovernment policy as
well. As mistrust of an enemy increases, so does the need for verif;cation
of that enemy's activities. The United States has used both direct and
indirect means of dgtermininq that Russia has not been living up to the

2

terms of the SALT I (Strategic Arms‘Limitatioqs Treaty} agreement.

e
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Photoreconnaissancé revealed the presence of new missile sites ;dhile

infrared techﬁiéues verified the presence vof missiles that should have
, i

been dismantled. Such discoveries significantly al;ered and no doubt

lengthened the course of negotiations in the SALi; II talks.

The decis}.ons toL develop artificial satellites cam; fi;:stly durmq
the Cold War bl;t the need to vastly increase the research into remote
sgnsors was mainly a product of the continuing arms race. The present
Cold War mentality has provided the Soviets anci the Americans with reasons
to increase the defense budgets for new weapons, extra manpower and
effective means of verification. '

Canada will be examined in light of the arms race today and especial;y
in the context of her dint‘ribution to the aree; of‘;temote sensing. Canada‘
is a ?ﬁmanent: and respected member of NATO (although her influence is
rather small). Canada is also respected in intermational circles and
she has a reputation for being a mediator in international disputes.

But Canada is a member of NORAD and the United States is Canada's
principa} trading partner. Strategically, Canada is essential to the
security of the continental United States, providing advanced radar
warning and military bases which provide counterstrike éapabilitiés.
Mor'e central to this thesis, however, is the fact that Canada is one
of the most technologically advanced countries in the world and her
technology will éontribute‘ to the development of the remote sensing’

satellites that America is now using against Russia. This will strengthen

her commitment to NATO but it will increase her dependence on the United

e
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States for defense and. more importantly, it will decrease her credibility as

e

>

a. "strong neutralist power" in international circles.

There is no doubt that Canada has the capability to produce remote

A

-~ . <

sensing satellites. It was the «scond countrv tg place a domestic tele-

compunications satellite in space (the first was Russia and the third was

1 C. ‘ . ]
the U.S."). Canada presently uses remote sensing satellites for land

i«
~

survey, weather diagnosis, and the like. The central questions for Canada

will be: is she prepared-to take advantage of the Defense Production $haring

B . &
Agreement and produce remote sensing comnonents and risk weakening her

credibility in international circles as a dquasi-neutralist state? secondlv,

what position should Canada assume concerning the technical, legal,
.

and political problems that will arise as a result of this new tech-

nology?

This thesis will examine the past, vresent, and future for remote

sensing satellites. It will examine the technical, legal, and political

‘sgmifications of this technology, the increasing sophistication of the

weapons, the developments in laser technology, and the possibility of
> r S

o

equipping these instruments with nuclear warheads in the future. The
o
last frontier may present man with the greatest challenge.
The structure of this thesis will now be explained. The first

chapter will examine remote sensing in history. It will detail the

temms, theories and processes that are the language of remote sensing.

L

1. . .
Steve Durst, "Canada In Space:" Space Age Review, August-September 1979,
p.188.

- . e o o o — U W S



Tt will examine how satellites are placed in orbit and how they behave

hd -

in orbit. This first chapter mighft betiter pass as an essay in physics

- ’ . LS
but without a technical description of how satellites function, a more

 thorough political discission would be almost impossible.

s kS

The second chapter examines the legal questions surrounding man's

»
use of outer space. This chapter deals with the problems that have occurred
L3 . ’

and are expected to occur regarding man's use of outer space. Diolomats
and lawyers will soon have to devise laws that will address the complex
problem of remote sensing.

The third and final chapter will examine the huge political and

legal ramifications of remote sensing. The chavter will be divided into

two main parts. The first- éart will examine the international coniiicts

and tensions in the military arms builduo and how remote sensors are .

—
.

both contributing to and helping sto ease the tensions in this conflict.

It will examine how satellites may be used as weapons in the future.
The second section will highlight some scenarios that might occur

R 4 B )
: because of the presence of remote sensors. These perspectives will be’

examined in teims of game theory. Canada's role in this international
conflict will also be examined. The second section will highlight some
. »
- scenarios that might occur because of the presence of remdte seénsors.
The conclusions will simply serve to sum up the main points that this -
E 1 |

thesis will make and will leave the reader with sbme questions that he

might wish to ponder for the future.

e




CHAPTER 1
2 {’\M
¥ ‘
5 \ A_TECHNICAL EXAMINATION OF
;
& REMOTE SENSORS "4

<

From a military analyst's persvectiva, the advantages of airborne
remote sensing techfiiques over traditiomal photographic methods can
- hardly be overestimated. Much of the information that is required bar

analysts could not be achieved by the use of conventional cameras and

photographic technigues. The traditional gamera, even with an excellent

photographlay ability, can not peer inside a building or detect an

underground nuclear explosion or nuclear installation. Traditional

photogravhy could not identify jets that are 1n a combat readv »osition

-

t1.e. their engines turned on). It would be inooerative at night rime

and could not peer‘ throygh clouds. These cameras could not identify soil -

L A “ .

types, small fires, or iocate schools of fish. To the military analyst,

tradi tional photography would be of limited use. The need for verification
“:J‘, .

of an enemy's mussile installations and nocturnal troop movement can

only be accomplished by Lnstruments which utilize the invisible nortion

of the electromagnetic spectrum. To this end, the militarv analyst has

had to employ some of the most advanced techniques of ohysics that could

be used. The task 1s to obtain information that will be vital to the

_—— Bkt aa i neee p— R .- N - nar  emeA— o pg—
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-security interests of the state that 15 being spred upon and that will give

the spying state information that is vital !% its own security interests
as well. ‘

Satellite reconnaissance is both a weapon of war and,afweapon of
peace. It can be used to bring honesty to the bargaining table at an
arms reduction talk. [t can also prov%de the state with a reason to
in;rease 1ts supply of arms so as to keep even with of move ahead of an
enemy’'s arsenal of weapons. The Field of remote sensing satellites in
geneéral and feconnaissancé satellites* in particular is aimultiibillion

dollar a year industry yet its roles and functions in the arms race are

largely overlooked by the public¢, academics, and politicians alike.

t P
2

There are six &iffereut types of satellites: reconnaissance, Communi-
cations, - navigation, meteorological, geodetic and interceptor destructor
satellites. Becagsaakhisfoacer is attemptiﬁg to aésess thg significance
of reconnaissance satellites, all other satellites will be given lim%ted
Ettention. Nuclear-tipped and laser satellites and their role in the

arms race will be discussed briefly.

E
It is necessary to point out here that there is an imoortant difference

between remote sensing satellites.and reconnaissance.satellites. Foc the
purposes of this thesis, remote sensing satellites are all satellites that

obtain information about the earth or outer sbace. Reconnalssance satellites

are those satellites which are used to obtain information by a state
about itself or another state which 1s to be used for intelligence
purposes. For the most part, telecommunications satellites will not be
considered to be remote sensing satellites.

1

.
'
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{1} Remote Sensing in History

’

Remote sensors have been a relatively recent };;henomeqon but the
practice of remote sensing has been in use for many years. The
French used ballooPs to conduct military reconnaissance observations
during the battle of Fleurus in 1794} As c'ameras had not been i;iw;énted,
the logistical information was somewh%F unreliable. Two men would race
behind enemy lines and observe the troop movements or sketch on a map the
troop formations of the Bfitisha At ytimes’ they would hgve to fly very
low to avoid cloud cover. Unfortunately, this also left them susceptible
to being shot out of the air. The same tactic was useé dur;‘,nq the asugtio-
Italian war of 1859. But photography per ge {which literally means a

= .

light image} was not invented until 1839 by two scientists whose names are

-

Niepce and Daquerre.2 The first air photograph was taken by Gaspard Felix
Tournachon in 1858. Tournachon conducted a series of experiments in which
he used balloons to carry a camera for a birdseye view of the earth. He:

|

later put his experiments to more direct use when he became the commander

of the balloon corps during the siege of Paris in 1870-71,
N |

1 ‘ .
Ted Greenwood, Reconnaissance, Surveillance, and Arms Control.,
Adelphi Papers #88. {London: International Institute for International

"‘

2 .
Robert Regves (ed.), Manual of Remote Sensing, 2 wvols. (Falls Church,

“VYirginia: American Society of Photogammetry, 1975}, p. 27.

»

U U S



Between this period and World War I both aerial photoqraphy and
i
] .
the photographic process underwent considerable change. Drf‘plate ohoto-

graphy simplified the bhotographic pProcess whiie‘experiments in aerial
photography were carried out in Europe aﬁd the United States. Various
_methods in air photography were tried including kiteg, planes and pigeons.
wOﬁld War I can be credited with beginning the era of significant

aerial photography. It was used by both the Germans and the allies for

-most of the war. Cameras for aerial use were being produced by 1915.

Lt, €ol. J.T.C. More Brabayon of the British Roval Air Force desiqneqj

the first aerial camera in collaboration with Thornton Packard Ltd.
The practicality ~f vsing such an instrument as a weaoon of wair became

most apparent to British military strategists. \ -

The introduction of aerial photography cowpletely K
changed the tactics of war: a vast amount of military }
information was impossible to conceal from the aerial
camera lens. Camouflage materials, dummies, decoys, )
and other deceptive devices were introduced, but
proved to be expensive and, in general, unable to -
influence the precise record of aerial photogravhy. \‘
It was found that photo-interpreters could predict
the movements of the enemy by observing~-from
aerial photographs obtained at timed intervals--

o the varying amounts of rolling stock at important
railheads, of ammunition at dumps, the apvearance of
new railways and Red Cross stations, and many other
‘clues. Aerial photographs taken by the French Army
at D;eslincour in 1917 disclosed the intentioms of
the Germans’ to a&tack, and made it vossible to plan
countermeasures.

.3 .
Robert Reeves, Qo Cit., p. 32.

4
Ibid.. o, 32.

iw




The 1920's saw a slowing down of experimentation in-aerial p‘hotoqraphy,
But the 1930's and the Depression that characterized iy saw an increase in
aerial surveillance reseérch and development. The ﬁew Deal, with its
emphasis on agricultural production required the expgrtise of aérial
photography. In 1934, the American‘g\“Society of Photogammetry was established
and has become an important ally in the advancement of both photogammetry
and the photographic process in remote sensing.

]

World War II witnessed the, start of a new era in remote sensing.
Whereas the photoreconnaissance activities of World War I used single
engine planes as mounting platforms for spying on the enemy, military

planners in World War II employed rockets instead. New advancements in

air photography were made prior to World War II. Cameras were developed
that had faster shutter speeds, longer focal lengths and increased resolution.
The Germans were aware that aerial photograchy would become an important
tool in the war. General Werner von Frit;sch, the chief of the German
general staff, was quoted as saying at the beginning of the war, "the
nation with the best chotoreconnaissance will win the next war." It is
y ) . 1 s - ; 6
noteworthy that Germany led the world in ohotoreconnaissance by 1940.

The German V-2 rocket was the mainstay of this activity. As the war :

brogressed, German, aerial reconnaissance activity decreased steadily

-

“1bid., p. 32.

.-

62_1?_:5_-9;: bs 3!. } s
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as the Germans wcre solowly driven back from strategic points in Europe.
As the war progrcssed the British and American use of aerial reconnaissance
increased steadily. Su;h a decision (to rely more heavily on photo-
reconnalissance) was the result more of peCessity than of strategy for
the Britis;h. “The retreat from Dunkirk in 194Q cut the allies off from
an important source of military informatio# and mi%itary intelligence.
The information that was obtained as a result‘;f this new spy tool helped
to turn the‘war effort towards the allied forces. Among the more significant
achievements of military pl;étoreconnaissance in the early part of t‘hé war
"F were: 1) th; detection of Cerman barges in canals alog& the coast of France

and the Low countries in 1946 w{th the ;'esult tﬁat an effective cou’rtterattack
by the British helped to stop the invasion by the German army and Navy
2} the air photos helped the British to keep track of Ge;man naval movenents
and keep them ineffeciive on the seasa7

During the latter part of the war, and especlally after the United
Statéé had joined the allied forces, photorecomnaissance was used on a
daily basis. 1lts effectivenesg in helping the allies win the war can

4

#

hardly be overstated: 1) The U.S. Army Air Corps flew ﬁver 500 photo-
- i
' S

{
reconnaissance flights in preparation for the invasioﬂ of Sicily.

{
}

7131d., p- 33. :




2} Three months prior to the invasion of Italy, another 100 photo-
reconnaissance missions were flown.

3) The enemy-held ports in the Mediterranean were photographed by

-

. reconnaissance planes at least once a week.

4y From May 1942 to March 1945, the German rackets and rocket concrete

| sights were under constant observation and were often neutralized by

the allied forces.

[} -

1

1’ -
5) The invasion of Normandy was planned on the basis of photoreconnaissance
|

nictures which detailed enemy instaliati?ns and undergrou;& plants

agd communications lines.

6) The operations used for siecing the stracegic éowu of Weiselen cowards
the end of the war were conducted entirely with the information obtained
from aerial photographs.s “

The war had taught military planners that ohotoreconnaissance would
be a necessary. component in any military complement. In the post- World
War II era the United States and the Soviet Union began a cold war and
each side realized the need to place into orbit a synchronous satellite
which could take pictures of the other country from space and telemeter
that information back to earth. A number of formidable barriers had to
be overcome however. Although scientists in both countries were learning
more about the behavior and characteristics of the atmosphere, it was

still not clear how a satellite might be placed into orbit and follow a

=
Ibid., p. 34.

VT e AN -t R R U1 AU DU - - B T TR ST e L S e
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set path aropnd the earth without falling into earth (an effect known

i
A

as atmospheric drag) or escaping. The rocket boosters were not strong enough

either. To allow a satellite to leave earth's orbit, a rocket must travel

16,000 km./ht. to escape the gravitational pull of the earth and to
achieve an earth orbit; but the fastest rocket at the time (the V-2)

could only travel half that speed,

Remote sensing did not become a reality until the 1960's. The
developments in space techndlogy during the 1950's, however,; were crucial
! to the eventual use of remote sensing as an instrument of obsarva?ion;

It is now necessary to examine seraratelv the develooments ;hat led
to remote sensing within both the Soviet Union and the United States
during the decade of the 1950's. During the 1950's maﬁv Soviet sclentists
thought it was impossible to vlace an artificial satellite into orbit.

- But the brilliant Soviet scientist Sexgi Korolév argued in 1954 th;t
it would be possible to DlaCe’an artificial satellite into orbit within
a short period of tiﬁe.g He was rebuked by his colleagues but in 1957 the

Soviets, largely to the credit of Korolev, had placed an artificial
Fom e — e T T Ceee e s o B

satellite into outer space. When Sputnik I was placed into orbit on

{ 10 .

i October 4, 1957 it stunned the world. The satellite (+he first cbject
l

J

“New Times" ed. by V. Gubarev.(volume 40, no. 77, Dec.7, 1956}

&

| losPutnik I was intended to be launched on Sevtember 17, 1957 to
commemorate the one-hundreth anniversarv of Tchaikovsky's birth but

| the launch had to be delayed due to technical reasons.




14

ever to be placed into outer space by man) was round in shape, weighed
67 kilograms (184 pounds) and was 58 cm. (23 inches) in diameter. The

satellite was launched into space in a rocket which then separated from

the satellite. The Sputnik 1 satellite stayed in orbit for ninety-four

days before falling to garth.l1 )

Sputnik had a mu1t£~purpose role in space. Firstly, orbital dynamics
were confirmed and the satellite provided scientists with informétion on
the behévioitof a satellite in space. Séutnik 1 obtained information about
the physics of the upper atmosphere. The temperaturé of space at various
altitudes was monitored and this provided key information for later manned
and ummanned space launchings.

The orbit of Sputnik 1 was eiliptic. Its apogee, that is, its farthest
di?tance from the earth, was‘some 951 km. above the earth's surface.’The

i

sﬂéed approached some 18,000 miles per houriso that it cirecled the earth
f .

7
o

/qnggkgyery)niagty minutes. The perigee of the satellite (the closest point

=

to the earth) was 227 km. (141 miles). The combination of orbital movement

and earth rotation meant that the satellite passed over most iphabitable areas

of the earth once a day. For many scientists, the weight of the satellite

(it weighed approximately 67 kg.) was a$ suprising as the launching

11Kenneth Gatland, Op Cit., p.28.

FUR T . T L T e ————— —— T .- ~ s ot R TTTTI T E T % D mb L 5




15

itgself. Design studies that were in progress in the United States had
determined that only a lightweight satellite could be made to stay in
its intended orbital path. Also, the ratio of rocket booster to satellite
welght is approximately 1000 to one, Therefore, the launching rocket that
took Sputnik into space must have Seen approximately 9000 kg.

The second Sputnik\éatellite was launched on January 14, 1958,
only three months after the first one. This satellitégcarried a dog. The
purpose of .using a dog was to test for conditions of weightlessﬁegs in sPace.'#/
This satellite weighed nearly 450 kg. (one-half ton) and conducted tests
of solar radiation in Ebe éhort—ane,wultra—violet and x-ray region
of the electromaguetic spectrum. The satgllite al§o contained an apparatus
for coﬁﬁﬂgting tests of temperatures and pressures in space. Sputnik 2 fell
out of orbit soconer than planned because of improper calc{ulation of the effect

of atmospheric drgg.l2 . ) ) -

» ‘
The launchings that were made by the Soviet Union at this time were

" aimed primarily at understanding the behavior of the zones that surrounded

the earth. Mounting cameras on these satellites was still not possible up
.

iw 1

to this pointﬁin time. But the purpose of such testing was in fact military.

121 is important to note the effeet of atmospheric drag on a rocket,
Because of atmospheric drag, a satellite Jaunched into low orbit will decay
quicklyand either fall to theearth or be destroyed by friction, unless the
satellite has a rocket motor which can periodically raise its orbit.
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As was the case with the Soviet Union, the American scientific
o

communilty in the early part of the 1950's felt that the possibility
of placing a satellite into space was very small. A top secret Navy
report in 1946 recommended to the now defunct Bureau of Aeronautics
(Bu Aer) that a group should be established “"for the purvose of

' . . i . . .. 13
congtructing and launching an Earth satellite For scientific purposes”.

'

"The result was a U.S. NAVY /Bu Aer study for a single-stage, .r..oz/r_,l-z2

rocket capable of injectinqr itself into orbit. The estimated cost of the

project (at 1946 prices) was $8,000,000 and, to ease its passage through

official channels was given the prosaic title "High Altitude Test Wehicle".

The project was then turned over to the newlv formed Research ANd Develop-
ment -(RAND) Eo_rpor?tiou. RAND did fulfill the task and designed a multi-
purpose launch vehicle that could place a mayload into circular orbit. éut
for various reasons (mainly because the emphasis at the Pentagom} was on
detieloping America_‘s\nuclear forces) the project was abandoned. a ‘similar

‘project coi'apleted in 1951 by a British group (who were unaware of thé

4

' RAND project) designed a rocket that was lighter and more cost effecient

than that proposed in the American plan. Throughout the 1950's, improvements

were made in satellite technology but more important considerations for

13 .
Robert Reeves, Op Cit., p. 26.

iq i )
Ibid., p. 26. $-

w
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the U.S. government allowed research to continue only at a slow pace.

o

The Department of Defense was concentrating its efforts on strategic

J .
j bombers and missiles. The Defense Department was ‘intent on maintaining
a large degree of superiority over the Russians in this area.

The launching of Sputnik I shocked the Americans as to how Ffar the

Russians had come in their space program and how intent they were in

achieving superiority in outer space. In the year previous to the

launching of Sputnik I there was a hurried effort at the Pentagon to
revive the- satellite space program which up to that point had been

existing in a state of limbo. Within three months of the Soviet launch

. AT R )
Explorer 1 was launched from Cape Canaveral ine«a south easterly direction

where it could crash into the Atlantic ocean should there be an equip-

Wl
v

J

The characteristics of Explorer I were far different from those of

. 15
i ment failure.

Sputnik I. It was one meter long and 15.2 cm. in dianeter. It weighed

v

« 14 kg.( 31 pounds). The data that was collected was kept in capsules and

these capsules were ‘dropped at strategic points to receiving stations on

f

|

|

| earth. The lighter weight of Explorer allowed it to be inserted into a higher

j orbit than the Sputniks were capable of doinq.16

The Defense Department's reconnaissance orogram was officially

15
Tbhid., p. 28B.

| 16_ .
! ‘ Ibid., p. 28.
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(although not publicly) initiated in November 1958. This program, called

WS-117L, consisted of three separate projects: Discoverer concerned
itself with developing photographic recofinaissance techniques; SAMOS

(SAtellite Missile Observation System} was to be a photographic reconn-

t
e

aissance satellite system; and MIDAS (MIssile Defense Alarm System) was

‘ ) . 17
‘designed to provide early warning of an enemy attack.

[

N

' (2) Launching a Satellite

There are two reasons why satellite photography is so important to

) . ‘ . o 13
the military planner. Firstly, "the face of the land looks to the sky".

On earth, man cannot easily delineate one resource boundary from another.

From space, man has the power to characterize and plot on paper the
land that he wishes to use. Secondly, man can view large areas of land

from a single point in space and time and undér relatively uniform

- . 19
conditions. )

17 X T . 7
Stockholm International Peace Research Institute, Outer Space

Battlefield of the Future?, (London, Taylor and Francis, 1978), o. 29.
‘ - -

8 . . . .
National Reronautics and Space administration, Apollo 10 Space

* Program, NASA special publication 275, (Denvgr, Coldrado: NASA, 1967),
{ .

P+ 1.
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Retote sensing simply and literally means sensing an object from a remote
(/’“‘a - N . '
- ) "
point io air otfspace( An artificial satellite that is capable of remotely
- 1‘ - -’ :

sensing‘v objects must fulfill the requirement of transferring a clear picture
or design of the area being searched. Designing a satellite, placing it in

space and keeping it functional is a challepging technological demand.

(%

In the first place, because it costs many thousands

of dollars per kilogram te launch a satellite, its. - ?
cost (in orbit) is equal than the cost of an equal

mass of pure gold. Consequently, the designer must

something of a genius at the task of minimizing

weight. Superfluous "safety-£factors" which in real~

ity are often only factors of ignorance cannot

"be tolerated and only the stromgest, but lightest

materials can be used. -

Satellite designers must combine simplicity of design with a system
that cannot under any conditions break down and that can perform complex
tasks when commanded. This means that a reconnaissance satellite must be

infallible in both the pictures it takes and in the orbital path that it

is expected to follow. f

4
0

The first problem that a scientist must face 1s putting the satellite
into the proper orbit. Issac Newton demonstrated that in order for a satellite
to stay in orbit it wmust be placed at least 160 km. (100 miles) above

the sm:ﬁace of the earth. The speed of the satellite, once it reaches space
]

w

20Richard Porter, The Versatile Satellite, (London: Oxford University
Press, 1977), p. 18.




} 1

van be 1ncreased and the satellite will therefore be placed inte a
. L . -

higher orbit in Space. Bub the satellite cannot travel any faster

than 1V km. se¢. '7 mps) or it will attain escape velocity and will
leave the earth’s orbit altog‘etherq Remote sensing satellites whose
function is serial surveillance are placed in a higher orbit rhan
zlose lOOkvsateH; tes. The afea surverllance satellites have u Ionger

lifetime than the close look satellites because they are not as influenced
-
by axir drag. o

in a typical launch the booster motors vut the
satellite 1n an elhptn,al orbit vwhose apogee lies
at the correct synchronous altitude tabout 22,300
‘miles or 35,800 kilometers). The sarellite i3 then
Starved spianiny and tracked while it cowpletes
four to twelve orbits. It is so aligned that the v
thrust of the final, or apogee, motor (fired at i
apogee) will both place the satellite in a circular
orbirt and move the plane of the orbit to the plane
,of the earth's Equator. The axis of spin is then
adjusted to be marallel to Earth's axis. Further
orbital corrections can be made by pulsing the

> jets provided for attitude control and station
keeping (maintaining the desired position above the
Earth) . The position and attitude of the satellite
are determined by radio observations from fEarth and
from, information transmitted to ear‘t;li from solar
and Barth sensors on the satellite. v

The satellite that takes a picture of a large area may show sulitary

planners something peculiar. Contrary to popular belref it 1s ot possible

u ' Ny

"Satellite Communications” Encyclopedia Britannica., vol. Io
‘New York: Encyclopedia Britannica, 19753 o 263, ’

=
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to tell the satellite ko "ygo back" and take more detailed pictures of
the particular sight. The satellite follows a predetermined omsirtal path

and to command the satellite to leave its orbit would be a decision that

S

wquld be made only under the most extreme of circumstances for the new

orbital route could make the satellite lose vears CEf of its planned \\

lifetime. What the military planner must do 15 command a ~lose look sareilibe
to take a series of pictures of the area in question when its orble does
in fact pass within focal range of the target.

Depending on the type of satellite and its function the satellite
il
will move 1n elther an easterly or a westerly diresriom.
& ‘
A particularty interestiny orbit is the wone for which
the period i1s exactly 24 hours, because a satellite
i 1n such an orbit revolves about the earth in exactly
the same length of time that it takes the earth
to rotate on its own axis. This orbit 1s called
i an earth-synchronous or geosynchronous orbit. If a
geosynchronous orbit lies at the plane of the earth's
equator, the satellite in it will appear to an earthly
observer to remain stationary while the sun, moon and
stars march past it in their daily progression across
the sky. Such a satellite is therefore known as
a geostationary satellite. If the geosvnchronous orbit
15 inclined to the equator, the satellite will appear
Lo trace out a figure of eight once each day. an
observer or an optical instrument such as a telescopic
camera in a geostationary satellite would alwavs see
“ the same portion of the earth's surface with the Jdawn,
daylight, twilight, and night phases progressing




£
&)

across it every 24 hours. The advantages of the earth-~
synchronous orbit for such purposes as television
broadcasting, radio-relay stations, and certain kinds
of earth observations are obvious.

A geosynchronous satellﬁte poised over tlwe United States could give the

Soviet Union a 24ahourgeye over the enemy. The same holds true of course

for the United States. The drawback of positioning such a satellite ip
this manner is two-fold. First, although the satellite would get a

big picture of the enemy it would have to rely on close look satellites
.

o

to provide the detail Ehﬁt would be necessarv for a more thorough
examination. A second problem is that a geosynchroncus satellite
would be a "sitting duck" for the enemy country that 1t was soving ou

for 1t could be knocked out of space fairly easily. For this reason a

satellite that travelled in retrograde orbit fi.e. against the direction

_ . . . 23
of the turning earth) could be less susceptible to any enemy strike.

Reconnaissance satellites are normally launched by a
powerful rocket into an elliptical orbit round the
earth at a height varying from about 80 miles at
perigee and up to 200 miles at apogee. The time taken
for -them to complete one orbit varies with the

height but is usually about 90 minutes. The orbit

is as far as possible arranged so that it is lewest
at the target area and is synchronized so that the
satellite arrives at this area when theziun is in the
best place for illuminating the target.

3%
Samuel Porter, Op Cit., p.9. ‘ . .

It should be noted that when a satellitz travels in retrograde
motion its orbital path, although oredetermined, does in fact vary
slightly due to conditions of space. This makes it a more difficult
target for an anti-satellite missile.

[
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3
A spacecraft becomes a satellité whsn it makes moré than one
circuit around the earth by relying on the earth's gravitational pull
and not on any ztu:)tor’s25 The satellite's <shane must remain reasonably
commact and it must be able tc withstand such forces as radiation
pressure, solar wind, electromagnecic fields and the éravitatioaal
attraction of the sun and moon. The boost that a satellite is given
from the leunching pad-on earth is vital to determining its orbital

lifetime. A boost into outer space thatb is weak (i.e. 8§ km./sec.)

will substantially reduce the amount of time that the satellite will stay in

14

orbit. ‘11: is important that the satellite be olaced into space at an
exact cpecd and with a pze,gse pcost. The satcllite is actuaily carried
1ato space in a rocket and it is then launched into outer space conce
the rocket has reached an orbit that closely approximates the desired
orbit for -the satellite. Th;i.s Drocess reguires exact CaLC1;,latiDn and
is a costly endeavor.

Satellites remain in orbit becauseJ of the earth's gravitational

field. It should be'noted by the reader that the gravitatiomal

force is so strong that, even at far distances from the earth, the

4
Royal United Services Institute for Defense Studies {ed.)
Rusi and Brassev's Défense Yearbook, (London: Royal United Services
Institute, 1981) p, 272,

5 . i L
In fact a thrust motor is provided o most satellites today
because it extends their life in orbit.
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satellite can remain in orbit for vears (some satellites that orbit at . !
I

130,000 kn, from earth's center have been in orbit for eight to twelve
years and have shown no apparent s;gﬂé"o%*orbital instability). At

|
distances that are greater than 92,000 km. from the earth's center the 1
|

. s . 26
only perturbing accelerations are those due to the sun and moon.

- ] ) . I
However, their magnitudes, even at distances of 185,000 km. from Earth
Center (EC) are less than one percent of the earth's gravitational

27 . — . .
attraction. It should be noted however, thatat a distance of 555,009

to 925,000 km. from EC the satg}};;e is no longer an earth=orbiting
satellite in spite of the fact that i1t might maintain a crude earth

ellipse. The sun exerts almost no effect on the motion‘of a satellite. | ‘
The gravitational oull of the earth is too strong for the satellite to Qe J
affected by either the moon or the sun. Itvis estimated that a satellitet
would have to be 900,000 km. from the earth in order for the sun to ’ !

L |
b .

: . e 28 L : !
influence a satellite's orbital behavior.”  1In terms of military : 3
reconnaissance, such a distance would be useless in any case. W

) . . . .
Reconnaissance satellites do not travel only in orbits that are ‘

strictly parallel with the earth's surface. Indeed this type of satellite |

Y
26 . ‘s ) : .
R.H. Frick, Stability and Control of Translunar Earth Orbits,
(Santa Monica: Ca., RAND Corporation, 1973), p, 1

27 . ‘
ibid., p. 1,

28 . ‘ X \
Ari shternfeld, Soviet Space Science, Foreward by willy Ley,
(New York: Basic Books Inc., 1959), p. 8.
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{geostatiocnary) 1is usually a telecommunications satellite. Reconnaissance
satellites more often than not travel in an elliptical (east-west)
direction but at closer distances to the earth than geostationary
satellites or those travelling in a no:rh-south direction. Many of the
photoreconnaissance satellites in use today travel in elliptical orbit.
Their orbital behavior differs in comparisbp to the satellites that
travel in north-south orbits. This is because the earth is not perfectly
spherical but contains a bulge at the equator. This bulge can esvecially
affect the satellites in low orbit and scientists must adjust for this
in plotting a satellite’s direction. The greatest amomalies in the
shane of the earth occur over the Western Pacific, the Tadian Oocan axd
Aritaxftica,

Up until the present neither astronomers nor physicists have been
able to define where air space ends or where 9uter space begins.
This has posed considerable problems for the users of reconnaissance
satellites. This problem %hall be discussed in detail in chapter 11
but the matter of defining outer space and where its boundaries begin
has posed some key problems for scienti‘* and lawyers alike. There is
no peint per se in which a satellite reaches outer space.

...the earth's atmosphere has in fact no limit,

for it gradually grows thimner and thinner, until
the trace of air becomes imperceptible. The
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_boundary between atmosphere and space is "entirely
arbitrary" from the scientific viewpoint. One half

of the entire mass of the atmosphlere is below 3.
miles, however, and 97% of its mass is below 18 miles.

The lowest perigee point in which a satellite can stay in orbit is known.

It is at a distance of 80 km. from the earth's surface. There are four
orbital ranges wiéhin which a satellite can have a useful life.
They are: 1) low circular which lies at a distance of 80 ~160 km.
above the earth's surface; 2) low elliptical Lhich lies 169-240 km.
above the earth; 3)mid~range circular which is 240-600 km. above
the earth and; 4) distant geosynchronous which 1s 600-1000 km.
above the earth. 30 These areas are called thé low orbit ranges. Almost
all reconnaissance satellites orbit within one of these ranges. The
lower the orbit, ;he faster the sagelliue will move. In principle,
the lower the satellite's orbit, the easier a target it becomes for a
-

, ground-based anti-satellite missile to destroy it. Nevertheless,

remote sensing satellites will almost always be found in the range
- i

between 160 and 1000 km, It is only remote sensipg satellites which-
are found in this range, the majority of which are reéonnaissance

satellites. As previously explained, satellites are in some ways more

vulnerable to ehemy attack because they are closer to the earth. They

29 . N
Philip Jessup and L. Godrich, Controls For Outer Space, (New York:
Columbia University Press, 1959), p. 196.

30 . . .
The number of molecules in one cubic centimeter of space at an

altitude of 100 km. is about three trillion times smaller than it is at
sea level. Still, scientists cannot agree that this constitutes outer
space.
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are congiderably more expensive to build than telécommunications
satellites and their orbital lifetime is much shorter than satellites

that are in higher orbits, The following table will illustrate the

point.31
Table I
B 7 :
Altitude(km) 7 Orbi#al Lifetime(days)
125 ‘ 0.01
i 149 1
198 4
247 ” 12
308 U 34
347 58 )
399 - 164 — )
449 173
500 365
A
3t

Ari Sternfeld, Op Cit.,, ». 26.

The above figures assume a satellite that is spherical in shave
with a diameter of 0.5 Meters and a weight of approximately fifty
kilograms. )




(3) Methods of Remote Sensing

There are two main types of remote sensing. Thase which utilize the wisible

,-
spectrum of the universe and those which use the invisible. The

visible spectrum is only effective for cameras which operate in,

daylight and which are intended to be used for surface photography. -

The second -type of remote sensing utilizes the invisible portion of

the/eiéctromégnetic spectrum. The camera which atilizes déyiight conditions

and intends to take pictures of above~ground features must also be

Ee
engineered so as to provide the analyst with clear pictures that contain
boil hidh resolution and clear images of the imace being ohotographesd.

L 4
This task is anything but easy. Even at the lowest point in apohee

which at an extreme instance might be 80 km. - most apogee points

'n

are higher than this - the camera wust be able to take pictures

from very high elevations and deliver infofmation that is aCC;rate.

The saégllite moves at a speed of at least 7 km/;ec. This has meant that
scientists have had to invent cameras which would overcome the
comnlications of enormous speed (both of the camera and the turming

earth ~ which could tend to blur the picture) and of height iwhich

would cause poor resolution). The camera would also have to be able to take

pictures which could adapt to the spherical shape of the earth and

-
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which would accurately detafl differences in elevation. Other more
complicated problems remain such as penetrating cloud cover (Moscow

is cloud covered for 807 of the year) and taking photographs at night

—_—

time when no natural light is available.

The two most important characteristics of aerial
films which determine their use and image charac-
teristics are spectral sensitivicy and resolving
power. The speed of a speed emulsion is almost
universally tied to its rvesolving power. -A fine
grain (high resolution) film will have a
relatively slow speed, limiting its use under marg-
inal lighting conditions in cameras that have slow
lenses, or in situations where the required lens
shutter combination is inadequate to stop blur

or motion. A coarse grain film has a higgﬁr

gpeed, but pays a penalty in resolution.

Table II countains a diagram of the electromagnetic spectrum (EMS).
The EMS details the range of waveléngths that occur, ranging from very
long waves of energy (e.g. radio waves) to very short waves of emergy

(e.g.cosmig waves). The Following page details the entire EMS, jocluding

the visible portion of the spectrum. . 3

#

32D1ck Kroeck, Everyone's Space Handbook, (New Mexico, University
of New Mexico, ]9760), p. 58. -
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aAs thegﬂiagram illustfates, the visible portion in fact occupies only

a very small portion of the EMS. Scientists are now able to use nearly
every part of the ﬁMS in the field of remote sen;inqﬁ Some radiation
techniques, such as infrargd and x~ray, are sometiﬁes used 1in CoﬁjunCtiOnJ
with each other in photographing the earth while some portions of the

EMS have found little application in remoée sensiﬁg. This will be digcussed

in part later in the chapter. The following pages will examine some of the

most often used methods of remote seénsing.

Sideways Looking Airborne Radar or SLAR is one of}several effective means

by which information can be gathered by satellite. More traditionally

however, SLAR is used in high flying aircraft. SLAR was originally

developed to look sideways from a reconnaissance plane as it would fly
. 33 . . .

past enemy lines. SLAR can take pictures through clouds or at night.

Any form of “air to ground search radar -can be used

for reconnaissance, but the most common type is sideways
looking..Basically this means that the aircraft
transmits radar signals downwards and outwards on
either side of the aircraft. The resultant returns

from the ground are recorded and form a radar map

of the country on each side of the aircraft.
Arrangements are made to annctate the film on

which the record is made with the aircraft's

position taken from its navigational system 14

in much the same way as is done in the Jaguar pod. i

33 . X \
This was developed prior to World Wwar II by the Americans.

34 . . . . . . .
Rayal United Services Institute, Oo Cit., p. 280.




32

SLAR was first developed in 1954 by Westinghouse Corporation
under the sponsorship of the USAF. A separate program funding by the 1
USAF (this t:i:me to Texas Instruments) aimed at attaining the highest

. _— . 35
possible resolution at a short range and from a low altitude.” ~ Both

these programs were shelved but were later combined in a project awarded

to Westinghouse in 1961.

SLAR systems can be divided into two classes which are 1) real-
aperture which uses a narrow angular beamwidth to get highly detailed, L
fine ‘resoluti/on pictures, and 2} synthetic aperture radar (SAR) which
uses a broader antenna beam which relies ‘on data processing to obtain ,
the desired image536 Of the two systems, the §econd, SAR, is.more
popular because real;aperture is limited in the photoqraéhs it can take |
relying oﬁ low altitude pictures. In a satellite this method bc?,comes i

* - T
almost redundant. SLAR uses three components to obtain its image; 1) |
antennas (which transmit short microwave energy pulses to the qréund
and receives back reflected energy from the terrain), 2) a cathode ray

tube (which converts the energy into an image) and 3) photographic film

|
|
which records the image. SLAR uses conventional black and white films ‘

35
RObert REeves,’ QE Cit‘l P- 42& =

36 ‘
Ibld’l p.* 426
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or ultra-violet sensitive film to record images. b
SLAR is important to the military analyst mainly because of its
abilities to penetrate not only the densest of cloud cover but soil as

well. SLAR is one of the few methods of detectionsavailable to the\éﬁaiyst\,r

that can penetrate naturalucagouflage to reveal underground mili?ary
installations or missile silos. SLAR can give important information
about the types éf minerals in the ground or about fault lines that

- can be potentially hazardous to a particular area. So important was
SLAR to the RAmerican military that the SLAR system was not released .
from military security c¢lassification until 1970.38 Until éhe develop~
ment‘af LandSaE, SLAR was the single most efficlent way uf obtaining
information about the earth. Ité uses are now concentrated on obtaining

i oA

information from aircraft. Landsat and other photongcepnaissance satellites
developed after it can produce finer detailed pictures from over

100 kilometers above the earth but SLAR is still considered to be

. an effegpive and reliable means of remote sensing.

- ! t
37 _ ii :
Vnez Hasse,"Remote Sensing and Its Applications" Western

Association of Map Lib;aiies,‘march, 1972, p. 27.

il

38 ) . -
The Russians had already developed a sophisticated system
@ ot.their own. : T

1 ,
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All vbjects at finite temperatures radiate electromagnetic eneryy.
Some of this energy lies vatside of the visible portion of the spectrua.
Of the entire electromagnetic radiation in the‘univel‘se‘ only a small
portion is visible as has already been discussed. Thig porcion is
visible to the human eye. The rest of the spectrum can only be

\

detected by artificial means. I[n the near end of the electromadunetic

spectrum the electromagnetic waves are those of radiv and televisiou. Clogser

to the visible spectrum exists radar and infrared. After infrared comes

the visible portion of the spectrum, i.e. c<olour. Alter the visible comes

the invisible again, the segment which has the highest tfrequencies.

e
-

} } ! L)
These fraqueéncies are ultra-violet rays, x=ravs, and gamma rays.

o

Remote gensing by satellite can use any or all of this spectrum to
obtain information. Satellite sounding, in which radio waves are bounced

off of the earth to detect among other things, an underground nuclear

. ) . - . .40 ..
explosion, is a recent development in remote sensing which will have y

391‘2‘: shduld be remembered that remote sénsxng does not have to imply
the taking of "pictures”. Any sensing technique 1s remote sensing as lony
as 1t 1s taken from a remote area or point in air or space. Nevertheless,
whenever}'remote sensing” is used it always refers to sensing via the
medium of air or space unless remwote sensing is specified as being ground

based or underground based. For the rurposes of this paver, remote sensing -

will always refer to space based sensing.

P i U USSP S g . - - " e p—— v
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considerable military implications for the future. Radar is a techaique
;;E remote sensing that has been In use since the 1950"s. The most
effective meanslof remote sensing Is through infrared detection.

Most of the natural radiation of the earth falls withian the Infrared
zone. Infrared sensors can detect objects at finite temperacures. All
natural radiation from the earth is less than 1000 “Kelvin. Infrared
can be used at aight becauge the radiation continues to be emitted by
the objects of interest (l.e. the object gives off heat). Because the B
wavelengths of energ’; wthat; are emitted depend ovm the object's temperature,.
infrared gsedsers can waslly detect “objects. %h;r‘ovigh camouflage or through
objects that are dug deeply inco t.h? ground (e.g. missile silos because
their temperacture 1s warmer than the surrounding 3roqnd).“"u The abilicy of

infrared sensors to detect objects by heat emission gives infrared detection

many strategic advantages over most other types of remote detection. A crystal

B . s ) *
of indium antimonide can spot a forest fire long before it spreads.

Infrared satellites can also use television for detection of objects on

the ground thus providing milicary analysts with "live" pictures of a

&Ol{oberc Rudd, Remote Sensing,(Denver: University of Denver, 1%76%
p. 27. ’ . \
' - ' N

* | .
Crystal Indium Antimonide is the key chemical component in an Infrared
sensor. i ‘
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particular sight,

Televébion is a useful reconnalssance deviee for the
better viewing of objects on the ground or on the sea.
1t can be fitted with image intensification for viewing
objects under the same conditions. Finally, thermal
imagers also have their use, particularly at night,
for detecting the infrared rays emitted by objects on
the ground or sea. All three of these devices have a
wider application at sea for use by maritime patrol

I aircraft.

Infrared cameras can tal;e these wavelengths of invisible radiation and
can produce pictures which can identify objects and seil types that
would not be discernable by the human eye even under daytime conditions.
!— ‘ Infrared energy is very close to the visible part of the EMS,

! By extending the sepsitivity of film a little beyond
the red end of the spectrum, infrared film was (is)
obtained. Although muc@jof the radiation from the sun
is light energy, some of it is energy with wavelengths
longer or shorter than those wvisible to the human eye.
Infrared film is sensitive to some of t‘hedonger wave-=
length energy as well as to light energy.

The technique of colour enhancement allows the analyst to obtain

images that would be readily ldentifiable of structures of both above

y
L

ground and underground. Infrared filw is sensitive to both light energy
* J
and the longer wavelengths of the EMS. Live vegetation reflects better

*®

l*llioyal United Services Institute, Op Cit., p. 281,

AQRObcrt Rudd, Qp Cit., p. 3.

[
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in the infrared than does dead foliage. For example, in this case, live
vegitation appears a healthy green colour while dead vegetation appe&rs

a dull red. There are impottaﬂt military implications for this type of
imagery. On; side can quickly learn of the enemy's intention to develop

a particular area of land., He can determine what areas are used for human
requirements as opposed to those which are used as garages or as storage
baélas; Infrared photography can be sensitive to a large mumber of above
ground and below ground activities that were heretofore impossible to
determine,

Infrared remote sensing was first used in the Earth Resources Technology
. ;

Satellite - the precursor to Landsat. Infrared sensing is the key component
of the TIROS weather observation satellite series. So effective was this
_method of weather observation that a total of ten TIROS satellites were

placed in orbit. The same method was used in the ESSA weather satellite series.

“
{4) Meather Satellites — The State of the Art

In 1966 the first truly sophisticated weather satellite was launched
by the Americans. Weather satellite act as a barometer fur developments
!
in the [ield of remote sensing. Although the purposes of weather satellites

are primarily peaceful, they can be used for spyiung. Weather satellites act

as an indicator of developments taking place in the various areas of



e

satellite surveillance. The ESSA (Environmental Satellite Service Admin*s
! |
{ ]

istration) satellite series provided daily worldwide pictures of the [
v |

earth. This satellite fulfilled a dual role, acting as both a weather |

' §
satellite and it provided experts with information concerning the weather
patterns that occurred over Soviet territory. ; !

. f | ‘
In 1969, the second set of meteorological satellites was placed in:
i
'S
orbit. ITOS (Improved Tiros Operational Satellite) consisted of a series

of satellites each with advanced photographic methods. Although the 31 )
physical abilities of military reconnaissance satellit;; is top secret,
the capabilities of ITOS indicates the level of advancement that \
reconnaissance satellites had achieved by this date. IfOSal provided
direct~readout, automatic picéure transmission. This was ;ﬁe first satellite |
to possess this Function. ITOS-1 was also capable of storing information
for later transmission and processing. It was the first 24-hour satellite
to provide bSth-#ay and night photographs. The ITOS-D satellite employed
high and medium range resolution radiometers, a vertical temperature
profile radicmeter, and a solar proton monitor. The ITOS satellite

series lasted until 1978, -

Following the ITOS series caméithe NOAA satellite- series. NOAA

(National Oceanographic and Atmosphere Administration) was sun synchronous

and operated in both the visible and infrared bands of the EMS. i

PR P s o o st e
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The visual pictures show features of the earth's surface
as well ‘as atmospheric phenomena {(clouds, ete¢.) much
like an ordinary photograph. The infrared image displays
the different temperatures of land and water surfaces...
A picture can even be cbtained at night Xgen operation
in the visible spectrum is not possible.

The most recent satellite series ejected into outer space by the
Americans illustrates the substantial developments in photoreconnaissance
that took place in the seventies. The TIROS~N (Television and Infrared
Observation Satellite)_are capable of both data transmission and
telecommunications. TIROS indicates that a trend is taking place towards
the deployment of multi~function satellites.

The capabilities of satellites in the 1970's illustrates the enormous
advances that have taken place not only in the area of weather
reconnaissance, but in military reconnaissance as well. In fact, there
is good reason to believe that weather satellites and the capabilities
that they possess are crude in comparison to the technical abilities of

military reconnaissance satellites. IT0S<1, for example, could provide

analysts with both above ground and underground images. The second series

. e

431t should be noted that the periods of time indicated only specify
when the satellites stopped being functional and not when they ceased
being in orbit. A number of weather satellites have remained in space -
some as far back as the ESSA series.

44
Ken?eth Gatland, Op Cit., . 69.




a— of TIROS satellites TIROS-N was a polar orbiting satellite that would
transmit information in real time. Although this satellite was promoted.
as a weather satellite its instrument payload consisted of an infrared

]
sounder, a high energy proton, and an-alpha particle detector.

Eno;her weather satellite worthy of mention is the $MS/GUES satellite
(Synchronous Meteorological Satellite/Geostationary Operational
nnvirommental Sat;llite System) . It too overated in both the visible and
infrared and could providg a variety of .environmental information

{e.g. the speed of a river) and could monitor activities of other satellites

g
in"outer space as well.

v
1

The satellites described above shwuld provide the reader with an
idea of the enormous capabilities of remote sensors. It should be noted
that the capabilities of these sensors are generall§ unclassified. The
abilities of defense satellites (whose functi;ns are top secret) would
allow one to conclude that remote sensors used in reconnaissance can
obtain information of a variety of both military and nonmilitary activities
that have rewritten the ﬁeanings of espionage and military intelligence.
The Soviet weatherwsatellites were always slower in development
and deployment than were American weather satellites. Their functions
and capabilities remain top secret but analysts have been able to derive

some information about the capabilities of Soviet satellites by using

close lock cameras from the earth and the air and by following their

e T ! e e+ e e = - 2w 4 DT ceeewor e e e e - el e
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orbits. Recent Soviet satellites have developed techniques that allow
the satellites' engines to be powered by solar radiation. Cosmos 122
contains a camera with infrared sensors. Cosmos 156 is known to have
carried out tests for a national meteorolog;“cal di;tribution network.
Recent reports suggest that the Soviet Union is about to l;aunch a weather
satellite in geostationary orbit.

The Soviets t’z;ve always been slower than the Americans in the
development of sophisticated weather satellites, Their first fully
operational 24-hour weather satellite system was not deployed until 1967.
The main reason for this lack of initiative was not due to a lack of
technological knowhow. For the Soviets the need to deploy satellites
that can collect information about NATO countries has never been as great
becavse much information about such things as agriculture has always
been publicly available. This has not been the case with the‘gc;t;jzt
Union or with her allies.

In and of themselves,' weather satellites {ﬁre tools of the metedr-

‘ !
ologist. But a number of key benefits can be derived from using
-weather satellites that are only partially applicable to weather science.
A weather satellite can tell the military analyst when a particular area

is clear of cloud cover. This information can be vital because some earlier

satellites carried limited supplies of film. Some satellites in orbit




(! e

'

are now capable of supolying both reconnaissance information and a ~
4

}
number of other services. It is not inconceivable to assume that future

satellites will combine both reconnaissance and telecommunications

functions that could virtually eliminate the need for all but a few _

|

satellites in outer space. Strategically, this scenaric would present
. ‘ ) |

|
military planners with a number of problems and these will be discussed

- in the third chapter.

{5) Other Satellite systems

. Contained below are a list of satellite systems which possess both ?
military and nonmilitary capabilities but whidi .are not classified as ‘
- |

photographic remote sensors. The systems are: “

a) Ocean Surveillance Satellites

aAlthough the military reasons behind constructing ocean surveillance |y
satellites are not completely known, it is belie;fed that the Landsat-2 ‘
and Landsat-D (which was first launched in November 1982) have ocean }
surveillance capabilities. The Big Bird satellite belonging to the United ‘
States, and several Cosmos satellites have the ability to search both |
-above and below the water. The purpose of these satellites in a military
function is to seek out ships and éubxﬁarines via infra-red techniques,

Ocean surveillance satellites are already being deployed and used to

locate schools of fish and to map the ocean floor. The strategi¢ advan~ -
»- -
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tages that. are gained by using these satellites cannot be very much
in doubt.

b) Early Warning Satellites .

The early warning satellites include the MIDAS and IMEWS {Integrated

Missile Early Warning System) for the United States (and Canada) and
selected COSMOS satellites for Russia. The satellite orbit must usually
be a synchronous equatorial orbit in which the satellite remains in a
fixed position relative to the earth. It is by noting this orbital

‘behavior that analysts have been able to determine the number of launches

of this type of satellite and there seem to be only two satellites

e S
S

(COSMOS 159 .;na 775) of this type that the Soviets have ever launched.
But even with the United‘ States there is little evidence of much money
having been spent on the development of this type of satellite This is
probably because of the extensive ground and airborne radar systems
which are already in place.

A second type of satellite which has had little use is the nuclear-
explosion detection satellite. These satellites .contain sensors that )
are sensitive to the x-rays emitted by an underground or above ground
nuclear explogsion. Although both countries have satellites with these

capabilities, the priority for satellite research and development does

not seem to have fallen into this area.

AT




c) Radar Satellites

One of the more important techniques of remote sensing is the

use of radar. Radar tracks the energy emission of an object. When a

radio wave strikes an object, a certain amount of energy is reflected

back to the source.

In the pulsed radar system, radio waves are emitted in
" 5 * -

short, powerfyl bursts, focused in a narrow beam, and
radiated into space by a slowly rotating antenna. The

- " pulse duration is usually only one or two millionths

of a second, with the interval between the pulses

{called the silent period, when there is no wave emission
being somewhat greater. When these bursts of energy,
travelling at the speed of Light -300,000 km/s- strike

an object such as alrcraft or ship, or precipitation
such as rain, snow or hail, a small portion of the
energy is returned to the radar set as an echo. Since the
speed of the radio waves is known, and the direction in
which the antenna is pointing can be controlled, it is
possible to determine the distance and direction of a
target. Detected by the radar antenna during the silent
period, the echo is fed frgm the antenna to the receiver
where it is amplified 4§nd transformed into a video signal
for display purposes.

Although extensive ground-based radar systems exist, radar satellites
are capable of functions that ground-based syséems cannot perform. These
functions are evidenced with a particular type of radar satellite called

¢

Ferret satellites.

oo,

45 1 . . . . ' .
Canada, Knowing Weather, A publication of the Atmospheric

Environment Series. (Ottawa: Enviroament Canada, 1982), p. 16.
$
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d) Ferret Satglliteg
[ }
! i o,
Ferret satellites are electronic reconnaissance \ysatellltes. Their

= |
military function is to pinpoint the locatiens of aiq—defense and

missile defense systems that can detect radar installations. These satellites”’

measure the radar's signal strength which may help in the enemy's
penetration of the territory and/or destruction of the radar installation.
They also are capable of locating military radio stations and can éavesafop
on milita;y communications. Their orbit is slightly higher than that of

reconnaissance satellites and these satellites are capable of funcitioning

46
for several years.

(6) Canada and Remote Sensing; ERTS and LANDSAT

Canada has not yet built a reconnaissance satellite(or a remote
sensing satellite with both ecological and reconnaissance functions). But K
Canada is one of the few countries to possess the teghnical expertise to
build a rgmote ;ensing satellite but has rarely done so. Canada has only

one scolely Canadian-built remote sensing satellite in outer space. The

satellite (named ISIS) is used for astronomical research. Also, it cellects

information about the ionosphere. The only ground sensing satellites that

6 X . o . .. -

Information concerning the types of satellites-that have been
described were derived from various sources. For a comprehensive and
complete description see:S:ockholm International Peace Research Institute,

Op. Cit. -




| western hemisphere. ‘ |

- ’ !

Canada has ever been involved in were with th‘v; U.8. However, in this

regard, Canada has been active in both research and development and data

disemmination. ERTS (Earth Resources Technologyl‘ Satellite) was first launched -

in September 1973 as a joint U.S. - Canadian effort. As its name suggests,

§
i

ERTS was designed to map the features above rout,(‘:d that would provide

i
!
b

information beneficial to geographers and scﬂientﬂsts, In the course of its

|
H
|
i

| ) .
orbit, this sun synchronous satellite was used mainly to observe land in the

: | |

The supplement to the ERTS program was Fhe Landsat program. It is
i
. . .
now the most impotrtant-photorecomnaissance p1’j}~ogram and one in which Capada
- [
{

plays a key role. |

W
i

Since the United States launched theé first LANDSAT satellite...
satellite...in 1972, the data cascading earthward down
from this eye in the sky have exposed many of the earth's
secrets to agronomists, foresters, géologists environ~
mentalists, and oceanographers. |

Travelling north to south at the phenomenal speed
of 26,640 km/hr, Landsat sutveys some 34,225 square km; - .
of Canadian territory every 25 seconds from a flying s
height of about %00 km. The instautaneous "footprint" t
or sample sizey scanned by Landsat covers 1.1 acres
on the ground. |

) —

’I‘he Landsat satellite travels in a near-polar orbit at an altitude of 920 km. |
/
ﬁ

(510 miles) above the earth s surface. Its cycle is 18 days long appearing

h
over the same point on the earth as it had appeare? 18 days earlier. A
|

cycle such as this allows a satellite to detect changes in almost

\

‘ o
47 1bid., /




every part of the earth within 'a short period of time.

Landsat's photography is among the most sophisticat’?d‘ and reliable

of any satellte Landsat collects information of the earth through \;

four different filters. Two filters use the visible portion of the

electromagnetic spectrum (green and red) and two filters use the infrared.

Cofnbinatgions of these four filters can correlate almost any natural-

phenomenon on the earth. They can be used to obtain information about

the earth at any time of the day or night, regardless of cloud cover.

In Canada, for example, "The vigour or health of crops can be measured

or monitored...by correlating them to historical yields, curves can be

) . ; 18 .
created that will help forecast what the crop is likely to be." = Since

its first launching on July 23, 1972, three more Landsat satellites

have been placed in orbit. Landsat-2 was or.%bited on January 22, 1975.

Landsat-3 and Landsat-D have been orbited recently. -

The camera system of Landsat contains a Multi-lSpectral Sqanner(MSS) .
This photographic technique was geveloped by the Canada Centreuy for
Remote Sensing. The MSS records the ground features of the particular
area and transfers them into a c0l£7ured image. The image produced does

not accurately reflect the colours of the terrain but the colours do

separate the various physical Features of the terrain. Canada receives —

s

a8, . . " o
Mike Minnich and Tom Messer, "Airborne DP ARids Remote Sénsing” f

© Canadian Datasystems, Exttact,/g;@rch,/wsn, p. 1.
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the satellite‘tmn‘smssiuns daily at Prince Albert, Saskatchewan and
Shoe Cove, Newfoundland. “These magneu"c tape records are converted to
1mages by the CCRS and are used throughout the country for a multitude
of purposes from land use inventories through to forest fire fuel

mapping, geological exploration, agricuitural crop inventories, and

) o . 49 ¢
as a source of map revasion information." "

Landsat's M55 can coover an area of about 34 km. (23 miles) in one

photo and can provide 1nformation not only on ¢rop and tree types but

on torest fires and the behavior of weather systems. It can identify
schools of fish, wild life, potential earthquakes and coastal erosivn of

the earth. In Canada alone, Landsat satellites send back 79,000 pheto-

graphs of the earth’s surface every vyear.
Another special feature of the Landsat series 1s the Return Beam

Vidicon, also invented in Canada. These cameras scan the surface of the
Y i
land with an electroni ¢ beam and then receive the beam that is

e

reflected back to a photomultiplier section where the image is made

larger and sent back to an earth receiving station. Such deta:led pictures,

) . o ' 3 e )
when the images are sSent back to the receiving stations for analysis,

I

i ,d )
can provide the West with almost unlimited information on all activities

within the Soviet Union and elsewhere,

49 . okl g ;
- " Dorothy Harperxr , Eye in the SKy, iMontreal: Multiscience Publications.
1976) , p. 3. T+ ‘
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(7) Remote Sensing in the
Sixties and Seventies

-
7z
The first ph?tofeconééissance satellite to be built and launched
into outer space was the‘ us Alr Force DISCOVERER satellite. None of the
first twelve satellites were able to deliver pictures because of
orbital and photographic problems. The thirteenth launch (Discoverer 13)
was made on August 10, 1960 and the following day a film capsule was
retrieved in mid air by a specially designed plane.
The SAMOS satellite was designed to detect weapons that were
being built or deployed in the sSoviet Union. After the launch of
SAMOS 2 1in February, 1961, (the launch of SAMOS 1 1n October 1960
was a launch failure) a heavy curtain of secrecy was out into place
and the number of launches of satellites and their functions has
remained a top secret. What is known‘is that seven new generations
of reconnaissance satellites have been used by the Americans. The
second geng{:j}on {deployed in.LQTS) consisted of twelve recoverable satellites
(i.e. they did not burn up in the atmosphere when they made their final
descent towards the earth). In 1966, a third generation of satellites
were launched. These satellites used ins;ared cameras and had improved
photographic‘ resolution. These satellites indicated the large investment

that the U.S. was making in the reconnaissance satellite industry. as the
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new satellitem offered improved technology, they also showed signs of
being able to stay in orbit for longer periods of time. The most active
series of developments in reconnaissance satellites came with the BIG
BIRD satellites. Although the Big Bird is only one in a series of spy

satellites that were being developed by the Americans it deserves special

merit because it marked the entry of the United States into the sophisticated

era of satellite spying. Big Bird was first launched on June 15, 1971.
The satellite was pushed into orbit by the Titan BjD rocket, directed
southwest from Cape Canaveral towards the Pacific Ocean. The satellite
was a massive 1800 kg (11 tons) in weight. Tt was 15.2 m (590 feet) in
length and 3.2 m (10 Ffeet) wide. The satellite would circle the earth
every ninety minutes covering a different area of the planet each time.

The orbit fo the Big Birds lasted 36 days and achieved an apogee as low as

as 160 km.
ﬁ -
It is difficult to state how the Big Bird actually functions as

this remains classified military information. The camera systems on

- \,, - -
board the satellite {which uses beth high resolution film and infrared
t?chniques) can focus on anything suspicious and take colour photographs

or infrared pictures.

These photos are-sent back to intelligence technicians
in the U.S. in one of two different ways. Most are
"Zapped" back electronically, much like a television
broadcasting station, to U.S. receiving stations

e ST ST Skt o ane st e b e, e B 2Tt o
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a low resolution and 2) the close look satellite which would »rocess an

il

spotted strategically around the world. But when
gaximum resolution is called for, actual photos are
dropped from Big Bird in a special re-entry packet.

The packet is caught in mid-air as it floats by
parachute through the latter part of its deSc:eng‘j

by specially equipped aircraft based in Hawaii.

The initial Big Bird satellites consisted of two main types:

1) the large area, wide coverage satellite with a wide angle camera and

increased resolution and would photograph only smaller portiong of the
earth's surface. The inresent dayv Big Birds have been able to stay in orbit
for as long as 200 days and have been able to combine these functions. The
satellite was equipped wm;h an on board booster motor which heliped it to stay

in orbit longer. when the satellites useful lifetime ended it would be

destroyed by a radio command from earth. Modified versions of Big Bird !
have appeared throughout the seventies. They have an average lifetime of
) 51 . ) . s2 .
about 160 days and circle the earth every 88.8 minutes. Present day ‘ |
) <y ,
Big Birds can detect missile"sites, tanks, and guns with relative ease.
Thejr can also monitor troop movements and troop formation. This can provide

the Americans with crucial strategic data.

0, _ , . ._ )
¥ How Satellites May help to Sell SaLT,” U.S. News and World Report;
15 May . 1982“1:. 25.

Slibid., p. 25.

2
32 Ibid.

r




52

The present generation of Big Birds also carry six recoverable Eilm
capsules and their photogravhs are usually returned to the earth at two
or three week intervals. The spacecraft has. large antennas so that area
surveillance photographs can be returned to the earth immediately. Thev
also carry ultra - frequency eguinment- to provide communication with U.S. !

I
Strategic Air Command aircraft<that is operating in the North Pole. &
modern day., mggified version of the Big Bird is the KH-11 which, in
addition to taking pictures, can al$o process them and electronically
zao back the results in minutes. This eliminates the problem of having
to retrieve the film packets in mid-air and orocessing the negatives
on the ground.
The Soviet Union was slow in the development of reconnaissance i
. |
satellites because the need for verification of weapons and %eapon systems |
was not as great as it was with the United States. Although American ) i
weapon developments are often top secret projects, the govermments in the 1
. ) j
United States remain acc¢ountable to Congress and the public. Monies for
weapons systems must be approved by Congress. Budget statements by the

4

president must specify where the money for defense is going to be used.

And the free press in the United States regularly reminds its listeners

of what missiles and army equipment is being used, how it is being

deployed, and how much it costs.
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The Soviets, on the other hand operate on the advantage of being a
closed system. The presidium acts as a rubber stamp for defense svending

and the media as a voice for¥ government policy. Budget statements are

'

never made and money is delegated to various departments without the ’
slightest need for govermment accountability to the public arena. In

- ‘,‘/
short, the Soviets have traditionally had less need for reconnaissance

verification of the U.S. whereas the Americans have had to operate from

a posgition of disadvantage.

Almost all of the satellites that are launched by the Soviet Union

are named COSMOS. It is difficult to differentiate between thoge satellites

that are militari:r and those satellites which are intended to be used for

"peacef purposes. It seems that those satellites with strictly

reconnaissance functions are those which remain in orbit for less than

f'ourteen day’si : - | |
The Soviet reconnaissa::ce program did r;ot start to take shape

until April, 1962, almost two years after the initial attempts by the »

Americans to launch this program. Cosmos 4 was launched in Aoril, 1962.

Its camera had a low resolution capability and the satellite fell ou't

. . ' -—— .
of orbit after only three days. A total of five capsules were launched

., . . . , 53
that year each one remaining in orbit for only 4.5 days on average.

By 1964 and for most of the sixties, satellites were launched at the

*31bid., p. 25.
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rate of almost thirty per year. All were the recoverable typve and could

be destroyed before falling into enemy hands.

The first improved version of the Soviet reconnaissance satellite
—~ |
was evidenced with the launch of Cosmos 208 in March, 1968. The satellite

)

had a higher resolution, infrared optics, and an advanced booster motor

that could bring a satellite back into orbit. In September, 1975 (in an !
- "

apparent attempt to match the specta%:ular abilities of Big Bird) Cosmos r

-, ’ 758 was launched. It resembled a modified Soyuz épacecraft (the Sovuz

s . ho .
spacecraft were manned orbiting laboratories) and served as a multi-

. : - i 7 .
purpose satellite. The abilities of Big Bird were finally‘t'ﬁratched with the
Salyut 345 space stations. The Salyuts were manned orbiting laboratories

. | L , .54
which could return film in a re-entry capsule. {

Author Ari Sternfeld has divided Soviet reconnaissance satellites into

-
two main categories. In the first group the satellites are characterized
as being recoverable. They return to earth intact after being in orbit |
for only a few days. These satellites operate at about 65 degrees to “
|
the equator. The second group, which operates at about 49 degrees to the “
equator, consists of smaller, lighter satellites which are allowed to
. . e . .. 55
decay natur&lly after a few weeks of active life.
54 P
Kenneth Gatland, Op Cit., p. 77.
55 |
|
Ari Schternfeld, Soviet Space Science, (New York: Harper Row, 1977}, ,}
p. 141,
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Generally, Soviet reconnaissance satellites are simple, single

purpose, short life, recoverable products. This contrasts sharply with
American satellites which are large, long life, multipurpose instruments.

This does not mean, however, that the Soviets would-;ossess a strategice

il

advantage over the Bmericans if a full scale nuclear conflict were to

occur. Although the Americans might be dealt a heavier blow if their™

!
b

satellites were neutralized, the fact that American satellites thé\been
able to collect information over the vears meaﬁé that they would ﬂ@&é
gained in the long run for the more sophisticatedv;ptelligence”tﬁgt has
been gathered over the vears migbt give the Americans Ehe advantage in
fighting the wér on earth. Thus, the purpéses of the Big Bird, for example,
would have already been gulfilled by the time a full scale nuclear war
arose.

Satellites in outer space have added significantly to the arms race.
But i? would not be accurate to‘staté that thev have brought the world

]

closer to a full scale nuclear conflict, only that they have verified
i}
that a huge arms race is in orogress. Reconnaissance satellites are at the
-
forefront of arms verifications procedures. In spite of the predictions of
some military analysts that the most sophisticated satellites in 1990
will be laser equipped, or nuclear tipped, current realities suggest

that such weapons are still in the planning stages and that the most

important object in outer space in a military axiom is the reconnaissance




satellite. ] -

Reconnaissance satellites are friend and foe to the "pacifist" |

and the "warhawk" alike. By keeping a check on the enemy, the reconn- ‘

' aissance satellite is one of the few means by which one may tell what

the enemy is doing. It is .also the best way of knowing what the enemy

- »
! is doing. This brings honesty to the bargaining table at an arms reduc- .
tion talk. But the presence of such inquisitive machines over one's

territory can also\increase the distrust that nations will feel towards
one another. Reconnaissance satellites are the only medium in the
military arsenals of the superpowers that can act as both a weapon of war
and as a weapon of peace. Reconnaissance satellites are Fh? only

mediums which can both increase the arms race and decrease it. In fact,

they do both. f

This chapter has attempted to define what reconnaissance satellites

are and how they work. The present generation of reconnaissance satellites

have the capabilities to abstract information about the enemy that is
vital to the security interests of both the state being spied upon and !
the state that is collecting the reconnaissance. all remote sensing
satellites can be used in an intelligence cavacity however peaceful
' their outward functions may be. In essence reconnaissance satellites

have provided information that would have been almost impossible to




57

obtain. It is because of this that the reconnaissance satellite has

influenced the arms race so dramatically. Both the United States and -

b

the Soviet Union have used remote sensors as a vehicle for ensuring that
the other side is adhering to any and all agreements that it signed in

-- L
the area of defense. It is essential that each side be able to inde=

pendently vexrify that what the ovponent says it has, is in fact a true

f_i'eflection of what it does have, The 1970's were especially important

to the development of remote sensing because it was during this decade

that the superpowers were able to develop s;tellites that could extend

beyond the visible portion of the spectrum and that could identify missiles
that were buried under the ground. Both the U.S. and the S.U. have benefitted
from the develooments in this area but the ﬁnited States has gained L
the most, This is because the experiences of disarmament negotiations in

the past have revealed that the éoviets have not been honest in discussing

the_ numbers or types of nuclear weapons that they possessed, Reconnaissance
satellites had enabled the United States to point out to the Russ“ians

that the numbers of nuclear weapons that they claimed to have were some~

times far short of the total numbers of weapons that reconnaissance satellites

had in fact revealed there to be. Reconnaissance satellites have also been




important in verifying when weapons and weapons systems have been broken

¢ ‘

down or otherwise dismantled. This, too, has been of benefit to the Americans
because it revealed that the Soviets, during the middle part of the
1970's, were not always observing the agreements of SALT I. )

Reconnaissance satellites have been of importance for the reasons

mentioned above. They have ensured that missile agreements are being

Il -
i
|

adhered toi At the same time, using satelli;ces in such a way ( i.e.»

to spy on the enemy) has served to increase tensions in both countries and,
although the accessing of information about the enemy's missiles has always
been of benefit to the country employing the satellite, it has served not
only to, increase tef;“‘s‘ions byt has lengthened‘ the bargaining procgai in

the new strategic ams limitations talks. This subject will be discussed
in detail in chapter‘ three but the contradiction tiiat reconnaissance
satellites pos; creates a curious dilema for both military stratggist

and peace activist alike. Reconnaissance satellites are a weapon in the
sense that they provide vital information about the enemy, They act as an
instrument of disarmement for the same reason. These satellites may hinder
the process of disarming because of the tensions and distrust that they

Create. But they also ensure that the weapons and equipment that an enemy
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claims to possess, are in fact a true rendition of what it does have. 1

"\» ® —

Aside from these arguments, gome other questions must first be answered
before a full discussion of the strategic value of treconnaissance satellites

is undertaken. What type of legal stactus does the recounaissance satellite

have? And what role will it play in the futu_re,_or in an actual nuclear

exchange? These questions will be examined in the following chapters. Chapter

two will study the problem of the legal dilemma of remote sensing.




CHAPTER II |
TEee——

THE LEGAL DILEMMA OF REMOTE SENSING

1

Much of legal hiistory ‘has been concerned with the rights of

A

states to exercise jurisdiction over their own territory. The law of

the sea was the first to establish an area as reg nulius. Many of the

arqguments as to the rights Of, states in air space did not Aactual}.y
occur until the early 1g80Ps because there was little need to dispute-
the sovereign rights of air space. With the édvent of the first bi&l»
loon flights in the early nineteenth century, it becaﬁ\e necessary to

define the rights of states in the exercise of control over their own

air space. y

The earliest accounts of upoer boundary limits are frought-with
confusion and controversy. Medieval lawyers such as Grotius "recog-

nized freedom of space at an altitude beyond the ra}iqe‘ of-a hunter's

weapon".l This left men to ask questions such as, how tall is the

hunter?, what type of weapon?, at sea level or on the highest mountain?.

7\\\
—_—

lAnd’rew Haley, Space Law and Government, (New York:. Appleton-Century

Crofts, 1963), o. 77.

s

In Roman law the owner of a piece of property owned both the air space




4

- e A;"“;; ) ' i
above him and the earth below him that was equal to the width of land that

s

he held. ) -

One of the universal x:;tatements about freedom of the sea'si came from
Hugo Grotius, the seventgenth century Dutch lawyer. In his classic work
'Mare Lii:erum (1690) , Grotius directly challenged the claims of some states
that they alone held exclusive jurisdiction over the high‘se;s.

That which camnot be occupied, or which never has

been occupied, cannot be the property of anmyone,

because all property has arisen from occupation...

All that which has been so constituted by nature

that although serving some one person it still

suffices for the common use of all other persons,

is today and ought in perpetuity to remain in the e
condition as when it was first created by nature.

It was pot until the nineteenth century that the opipions of Grotius

P’ t
Al

were finally accepted. Today, the principle of territorial claims to

outer space are in fact similar in nature to the claims to the high seas.

{1) Events Leadii}g to the Duter Space Treaty

On December 7,1944, delegates from around the world met in

2Modés‘to Seara Vazquez, Cosmic International Law, (detroit! Wayne State
University Press, -1965), p.28.

4

3Wyndham Place Trust, Man's Wider Loyalties, (London: Plutchinson
and Cowpany, 1970), p. S1.
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Chicago, ‘USA4 to set up the International Civil Aviation Organization
‘é W
{ICRO)S and to debate the legal status of territoriality amnd rights in
\ .

air ;Dace,6

In a historical context, the convention was important for the
territorial jurisdiction that it gave each state, The agreement was
the second - legal document” which legislaéed the rights and responsibils=
ities of f§reiqn aircraft that flew in foreign air space. The first
legal document signed in Paris in 1919 was both antiquated and vaque.

The Chicago agreement , however, incorporated both broad nrinciples of

o

4Conspic’ioﬂs by its absence was the Soviet Union. Amond those oresent
were: Afghanistan, Australia, Belgium, Bolivia, Brazil, Canada, Chile,
China, Columbia, Costa Rica, Cuba, Checkoslovakia, Domigican Republic,
Ecuador, Egypt, El Salvador, Ethiopia, france, Greece, Suatamela, Haiti,
Honduras, Iceland, India, Iran, Iraq, Ireland, Lebanon, Liberia,
Luxembourg, Mexicd, Netherlands, New Zealand, Nicaragua, Norway, Panama,
Paraguay, Peru, Phillipine Commonwealth, Poland, Portugal, Swain,
Sweden, Switzerland, Syria, Turkey, Union of South Africa, United Kingdom,
United States of America, Uruguay, Venezuela, and Yugoslavia. Source:
International Civil Aviation Service, Part 1, (London: Her Maiestv's

- Stationary Office, 1964), p. 2.

sThe delegates agreed that the headquarters of the ICACO would be
in Montreal, Canada.

®fhe Chicagd Convention is listed as U.N. Document A/4141. The
Final Act and Avpendix can be obtained from this source: International

Civil Aviation Service, Ibid.

753ee apwendix I.
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laternational law (that were to be used in the outer sbace treaty over
thirty years later) and methods of enforeing those laws. It was, in'~
effect, a practical document.

Article 1 of the chicago éonvention gave a state complete sover=
eignty to the atmospheric space above its téfl;itOrYa It did not give
the state any jurisdiction to the area above the atmosphere., This

Tarticle declared that each state had "complete and exclusive sovereignty

over the air space above its terrvitory”. The article did not define

f

how far that sovereignty ex7ended and a5 a result, "sovereignty"
became subject to individual interpretation.

Now that space flight has bececme possible,
considerable speculation has arisen as to pre-
cisely what Article 1 means. There are various
schools of thought. According to one school,
both the Paris and the Chicago Conventicns had
it in mind only to deal with the actiwvities of
aircraft depending for their Flight on aerodynamic
lift. Therefore, this school says, air space should
be interpreted accordingly, and the maximum height
up to which States should be permitted to exercise
sovereignty would be of the order of 20-25 miles.
According to the other school, “air space" must
be given its literal meaning, and the scientists

i must be asked to pronounce at what height "air”
ends. This they are loath to do with ‘the degree
of precision required by lawyers, and on this view,
the upper limit of the air space might be placed
anywhere between SO0 miles and 10,000 miles above
the surface of the earth. &All sorts of other
limits could be, indeed have been, suggested.

8 .
D.N.H. Johnson, Rights in Air Space, i‘Manchester: Manchester
University Press, 19741 g, 60
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%
article 2 referred to principles of territory regarding aircraft.
" ... the territory of a state shall be deeméd to be the land areas and

t
* territorial waters adjacent thereto under the sovereignty, suzerainty,

i g
protection or mandate of such a state.” J This afl‘ticle gave states the
lggal right to exercise sovereignty over their lqr;q and theilr terri-
torial ” waters.

Articles 5§ and 6 of the convention set strict rules for aircraft
when they flew over another state. In order to fly over nation B,
nation A would Ffirst have to receive authorization from nation B.

v

This rule was to be strictly enforced by thg ICAD because earlier pd

conventions (notably the Paris convention of 1919) had passed resolu-

¢

u

tions similar in intent to articles 5 and 6 but impossible to enforce
because of ambiguities in the wording.

Article 8 wmade it illegal for a foreign state to fly a pilotless
aircraft over another state. Article 9 gave each state the right to
prohii:)it another state from péssing over a certain part of its ter-

ritory if that territory was a military area or an area which might

. *

91’1: was because of articles 5 and 6 that the Soviet Union refused
to adhere to the Chicago Convention. The rights of passage referred
only to scheduled international air service and the Russians feared
that "charter" or “"taxi" airlines with no planned schedule would not
have to obtain permission of the state being passed over.

e et v h e ————
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‘have affected public safety.

Both of these articles enforced the principles of exclusive
sovereignty and territoriality that a state wmay claim over its own
area. It is these principles which have been adhered to in conven=

. . . 10 o .
tional air travel since 1944. There remains some doubt that they
could be applicable to satellit;:es that fly in air space. These

|

orinciples (specifically articles 6, &, and 9) do conflict in some wavs
|

with léte? treaties on outer sﬁacei However, the early articles (1
and 2) did establish some rules and requlations which., to a greater or
lesser extent, are applicable to the laws of outer space. Later treat-
ies, which would deal specificafiy with outer space, would incorporate
some of the guidelines of the Chicago Convention into their dwn laws

-

and regulations.
The first U.N. document which was to regulate the conduct of nations

in outer space was Resolution 110 in 1947. - "This resolution condemned

propaganda designed or likely to provoke or encourage any threat to the

peace, breach of }:he peace, or act of aggression." 11

OOgunsola Oqunbawnb, International Law and Quter Space Activities,
(Netherlands: The Hague, 1975), p. ll.

J'J'See Appendix II.
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The launching of Sputnik I in 1957 prompted Xeisolution 1148.
Article I of the resolution urged "the joint study of an inspection
gystem designed to ensure that the sending of objects throug§ outer
space shall be ggclusively for peaceful and scientific purposes"!'2 in
fact this was not to be the case. Both the United States and the Soviet
Union had embarked on differing and highlstecretive space programs and
the resolution had %ittle impact on thesspace race.

Until the launching of Sputnik I by the Rn§sians in 1957, the
Soviet Union had always maintained that there was no limit to the air
space above its territory that a state could claim as its own. However,
with the launching of Sputnik the Soviet Union reversed its stance and
¢laimed that air space extended only to twenty miles over the sovereign
stare. This poiizﬁ\shift occurred, obviously, because the Soviets
realized that bofh Sputnik and futyre operational satellites would have

. 13
to pass over the territory of other states.

1209unsgla Ogunbawno, Op Cit., p. 11,

13 :
Wyndham Place Trust, Op Cit. p, 98,

R

!;_—""""'"‘ -



67

In December 1959, the United Nations established a 24-member

. 14 . . i .
committee  to investigate the Peaceful Uses of Outer Space. This
committee (which was increased in size to 28 in 1961) drafted Resolution

.15 . . h
1721~ which enunciated two important prir?;)iples 7 1) that International

law, including the Charter of the United Nations, applies to outer

space and all celestial bodies and, 2) that outer space and all celestial

bodies be free for exploration and use by all states-in conformity with

international law and that they will not be subject to national approp-

I riation. .

; =

i The Committee, bearing in mind that its terms of

\ reference refer exclusively to the peaceful uses

| of outer space, believes that, with this practice,
there may have been initiated the_recognition or
establishment of a generally accepted rule to the
effect that, in princple, outer space is, on condi-
tions of equality, freely available for exploration
and use by all in accordance wit? 6exiéting or future
international law or agreements.

14The Committee was established and given authority by Resolution
1472 (Xiv) of December 12, 1959.

15 ) .
- : Ogonsola Ogunbawno, Op Cit., o. 12.

i
I
l
|
\

6 : o .
1 A.G. Meyerik (ed), Outer $vace, U.N.-U0.5.-~U.S.S.R. {New York:

International Review Service,l96Q), p. is.
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Resolution 1721 was the first treaty to deal specifically with

l

the vroblems of outer space and the first to emphasize that space was
EJ

18 The problem was that technological detielopments in recon-

tes nulius.
naissance were nullifying the "spiriz™ that the document had. “Thus,
although there (...appeared) to be accord on the fundamental uses of
outer space, there (...was) great variance in the interpretation and
. X ) ) . 19
application of these rules as they affected reconnaissance.’
Resolution 1721 reconfirmed the notionjf“ that outer space was

. 20 . :‘ L .

free for all to use. It recommended that the principles of inter-

. 21 ‘
national law be applied to outer space. ; It sought more government

! ] X
. [
13 ) f/\/
. 17 . f - .
. Passed on December 20, l%k P

lslt sﬁould be noted that the term
used in the resolution. ‘
’P" . ‘\‘

1?Jerome Morenoff, World Peace Through Space Law, (Charlottesville,
Va., Mitchie Co., 1967), p. 21.

2OUr\itev:l Nations, General Assembly, l6th Session, 20 December 1961,
Report of the First Committee on International Cooperation in the

peaceful Uses of Outer Space (a/5026), Part A.

21
ibid., Part A,

e

e e e
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X 22 . Lo
co~operation in spaceAexplq;atlon. It recognized the importance
23 :
of the World Meteorological Organlzation =~ and the international
N .24 . .
Telecommunications Union. Finally it recommended that COPUOUS
25 . .

continue its work. All of these principles and recommendations

were to play an important part in fFhe final drafting of Outer Space
Treaty of 1967.
. . ; . o . 26
On December 13, 1963, Resolution 1962 (XVIII) was Signed.
Parts of this resolution were later to form pért of the Outer Space

Treaty. The resolution consisted of anine statements which were

generally very broad in nature. Part 1 declared that the explor-

22 » , ’
United Nations, General Assembly, 16 th Session, 20 Decémber 1961,
Op cit. Part B.

23 - L
Ibid. Part C.

249
Ibid. Part D.

2
5Ibid. Part E.

26
See Appendix IV. s
It should be noted that this resolution was drawn up through an

extensive amounc of negotiation on the part of many countries. The
nine declarations that were claiued in this chapter were the most
specific to be agreed up to this point in time.
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at;.on and use of outer space should be in the interest of all mankind.
This declaration implied that outer space activities should be peace-
ful but left Jroom for outer space experiments that were of almilitary
nature. Part 2 dictated that outer space be free f or the use of all

nations. As was illustrated in later discussions, although outer space

was free for all countries to use, it was not accessible to all countries

and this was to create prob%ems that are applicable even to today.
Part 3 is the key part of this declaration. No country could claim
national appropriation in outer space or on cglestial boéi)es such as the
moon. This meant that reconnaissance satelligés were free to pass over
the territory of another state without that state claiming that the
satellites were violating its territories.

A number of fesolutions were passed prior to the signing of the
Outer Space Treaty. Résolution 1884 (XVIIT) of October 17, 1963 pro-
hibited the placing of nuclear weapons in outer spa’ce.z? Resolution
2222 (XXI) of Deceg\ber 19,1966 recommended that DNCOPUOS study the

implications of space communications and consider other questions rel-

28 29
ative to outer space. The Nuclear Test Ban Treaty of August 5, 1963

2?See Appendix Vv , |
8
2» See Appendix VI,

29
See Appendix VII.
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prohibited tests in the atmosphere and made stat;s liable for nuclear
failout from ground ;ests. These resolutions were for the most part
amalgamated into the space treaty. Some of the articles of these first
resolutions were incorporated almost word for word into the Outer Space

Treaty. But these resolutions might be described as stop-gap agree-

ments at best. The need for a comprehensive treaty on outer space had been

kiown for some time.

The delays in reaching an agreement on outer space were attribut~

able to a number of factors. The Vietnam war was a problem. - The

number of satellites in the skies were still relatively small {i.e.

there was no problem of éféwding in space). Aand the space race to the |
moon was a major preoccupation for the space programs of both NASA
and the Soviet Space Agency. However, the overridiﬁg‘ﬁactor for the
slow pace of negotiations was neither ledhl nor political but technical.
The sixties witnessed some major advances that were being made in
satellite technology and no nation wanted to sign a document that
would become antiquated before the end of the decade. At the same
N
time, the need for a treaty which would lay forth the general rules as

to how outer space should be governed was becoming increasingly import-

ant to them. For these reasons the Quter Space Treaty was signed only
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ten years after man first vrojected himself into space,
l | 3

{2) The Outer Space Treaty

30,
The Quter Space Treaty (0ST) was the most imvortant United Nations

document that was ever written concerning the governing of man in cuter
.
space. The OST is composed of seventeen articles that are written in
. 32 -
five languages. Nine statements of agreement appear prior to the art-
: 33 ‘ . .
icles. Even these general statements elicited considerable legal and

political maneuvering. They were important Because they set the tone
I = o5,

%

Othe full legal name of the treaty is...TREATY ON PRINCIPLES
GOVERNING THE ACTIVI&IES CF STATES IN THE EXPLORATION AND USE OF
QUTER SPACE, INCLUD#NG THE MOON AND OTHER CELESTIAL BODIES but for
the purposes of simplicity the treaty will be referred to by its more
popular title as’ the Outer Spate Treaty.

3
lSee Appendix VIIT,

32 - . . .
Article XVII lists the languages as English, Russian, Chinese,
French and Spanish. All texts are deemed to be equally authentic in
translation and substance.

1

33 . . . . ”
The terms of this treaty will be discussed in their present
tense.

—— Ly e e S L fE e - - .. R —— e o2 -
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for the treaty. The states that afe party Fo this treaty are "inspired"
by ghe prospects of “"man's entry into outer‘space". This is Ehe first
statement of the OST and it suggests ;hat man views outer space, at least
in a limitgd sense, as an area that can be exploited. The treaty then

1o -
"realizes" the "common interest of all mankind”. To a certain extent

1

this contradicts the intentions of the space treaty because later arti-
cles allow space to be used for recomnaissance. The treaty “believes”

that outer space exploration should be for all nations regardless of
economic or scientific development. It is for this reason that the

/ 34
Bogota decldrants refused to become party to the treaty. They felt

that the treaty could not be peaceful in its intent when activities

in cuter space were s$till largely the domain of a limited number’ of

f

. - . 35
highly techn01091cal countries. The Outer Space Treaty then recalls

-

34The countries that formed the Bogata declaration are Brazil,
Columbia, Congo, Ecuador, Indonesia, Kenva, Uganda, and Zaire. The
dilemna that they presented to the Outer Space Treaty will be discussed
in detail later in this chapter.

35This dispute wil be examined in detail later in this chapter and
in chapter III. What is important to remember however, is that most
negotiations and treaties up to this point (with the exception of
Resolution ]1962) had often ignored the very real concerns of the
smaller nations in the U.N. These nations did not only consist of the
co-signers of the Bogata Declaration but included a number of other
smaller countries as well.

A CE—
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36

re-solutions 1962, 1884, and 110.7° The OST combines the principles

and intenFious of these three treaties. It does mot reject them but it does
override them. The signatories state their conviction that the OST is
necessary and lay forth the principles to which they have agreed.

Articles I,II,‘and 111 form the fundamentél principleé of outer

space law.37 In article I, outer space is made res communis. This means that

38

outer space, the moon, and all celestial bodies™ are free from any claim of

of sovereignty by any one state. It establishes the basic primciple that

outer space is, and will always remain, the territory of no one-ssate. It

establishes the "law of the sea" principle which gives all states equal

i

and free access to outer space. Article I states that outer space will be

“"free for exploration and use by all states...in accordance with international

law ...and on the basis of equality..." This statement had, in essence,

36See Appeundix VIII.

>

. 37Fariborz Nozari, The Law of Quter Space (Stockholm: PA Norstedt
and Soners Forlag, 1973), p. 38.

381n all parts of the treaty, outer space, the moon and other celestial
bodies (e.g. Mars etc.) are all termed as one phrase. In order to prevent

redundancy and because their names are of limited importance to this subject,

"the moon and other celestial bodies” will not be included in the discussion.
Yhe reader should note that when the treaty articles apply to outer space
they apply equally to the moon and other celestial bodies.
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caused a number of delegates to complain that outer space was already
being exploited by the richer nations and that an unequal allocation of
benefits was being derived from such e%ploration. To this end the dele-
gates from the poor;r nations argued that experimental resource satellites
such as LANDSAT must share theif findings with smaller nations. Tniré

World delegates argued that, in keeping with the spirit of 0ST, the' more

developed nations must allow some room in their telecommunications

i satellites for their needs as well. Aas for the reconnaissance wvehicles,

article I allows for freedom of outer space but there is little ewvidence

I
j 'that the larger states (mainly the United States and Russia) are willing
I )

to share their information.

Article II provides that no state may claim sovereignty in outer

space or any celestial body. This allows for freedom of scientific

investigation in outer space and for international co=~operation in such

investigation. The term soveréignty is not defined although it is assumed

to mean the same as sovereigny in international

//

later challenged by a number of countries. The intent of the article

Taw. This article was

nevertheless was to allow for the exploration of outer space by any

countries and this exploration was not given a specific time period or
location. Some countries had argued that this article might allow the
larger nations to set up permanent space stations that would perform a

variety of functions. Such a station could maintain a long life if

“

kept in geostationary orbit.




,“oné can conclude from Article II of the Treaty
that nhe uge of the qeostatlonary orbit by any
country putting satellites into 1t does not give to
this k:ountry the right to occupy any part of the
orbi " eternally, since this would be tantamount to
natidnal aporopriarion. The rational use of the
geoséationary orbit can be ensured only through
mte;natzonal cggperamon and specific agreements

betwpen states.

“\ “
in &rticl‘:e IIT of the OST, nations would have to conduct activities
|
1n outer spacé according to international law.

{
N

|
of opportunitig is emphsized while the use of outer space as a mulitary

Again the notion of equality

zone 1s disrru'.jsséds Any activities in space must be performed "in the
{
!
i1nterest of maintaining international peace and security”. However, this

|
i
could be interpreted to mean that the presence of anti-ballistic

’\

missile sateLhtes can be placed in space because they are not weapons

N
and becausegthe'y can act as a sort of peace officer for activities on

1

earth.

| .
Ax:txclé 1V prohibits the placxncr in space of nuclear weapons or any

i‘ ,
weapons ot \rmaés destruction. This article is sometimes referred to as,.

the "no bomb in orbit" provision. Neither individual states, nor

!
[

I U

] | .
3)9\1 S, sereschchetin "On the Princionle of StQte Sovereignty
volume 2, 1977, Nicholas Matte {(ed) 1in

in International Space Law”
(Montreal: McGill University Press,

Annals of Air and Space Law,
1977, D. 430.

40 4 y .
Ogensola Ogunbawno, Op Cit., p. 91,
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groups of states (e.g. the European Space Research Organization) may
place nuclear weapons in space. The moon could not be used in any way
as a military base and there could be no placing of weapons on the moon.
) . . 41
Some delegates expressed reservations about this article  because they
feared that outer space had not been demilitarized the same way that
other celestial bodies were demilitarized. "As to what extent the outer
space treaty can be used for military purposes, and as to whether any
non-aggressive military function, except the placing of nuclear weapons
and other weapons of mass destruction in orbit around the Earth, is ad~
. ) . 42
mitted in outer space, no clear answer can be given."

Article V is a treaty on the rights of astronauts in space and the
guarantee of assistance that they will receive if in distress. This

article is a precursor to the Rescue Return Agreement of 1968,

Article VI requires states to "bear international responsibility
for national activities in outer space....” This makes nation A res-

ponsible for damages that it might inflicti on nation B should the satel-

lite happen to fall gut of orbit. This principle is reinforced in

. ‘
4 This included some members of NATO.

42 . .
Fariborz Nozari, Op Cit., p, 41.




article ViI.

Article VII is referred to as the "liability for damages” clause.

It makes evéry state "internationally liable for damage to another staie

parfg to the treaty”. The article does not elaborate on the details
of how a state can force another to be liablé for damages. In the case
of Cosmos 954-~the Soviet nuclear-powered satellite that fell into Canadian
territory--Canada was forced to launch an expensive clean-up operation
but the Soviet Union paid only three million dollars in damages which
was one-half of Canada's claim.43

Article VIII of the OST gives the state which owns the satellite
exclusive jurisdiction and control of that object in space (and the per-
sgnn;el, if any). This has raised some -osj;)ections by those who claim that
this article contradicts rather than complements article VI. No state
has t‘ﬁ,he right to claim sovereignty in any part of outer space or on the
moon; Article VIII, however, grants jurisdictional rights t¢ the country
which owns the satellite or installation. "Once a state establishes an
installation on a celestial body, it will u;adOubtedly make efforts to

extend the jurisdiction to a larger area around the installation in order

(Lo
to safegaurd the maximum security of such an installation.” 44

43
Canada, Department of External Affairs, Annual Report, {(Ottawa:
Department of External Affairs, 1980}, p. 32.
. .
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This argument might be extended to include multi-function space stations.
Also, one country might declare that a certain low earth vath that its
satellite is moving in can be used by no other state.

Article IX reflects the concerns of many delegates that space be
kept free of debris and that the earth be kept free of future satellites
which could upset the earth's environmental balance. It also aims to
promote international cooperation in outer space.

Article X is a “rights of obsefvagion" clause that gives foreign
countries the right to cobserve space launching and follow their flight
paths. Again, this is a recommended procedure ‘and is not enforceable.

Article XI is an agreement to lnfo:t.:m other states "to the ;;reatest

extent feasible and practicable, of the nature, conduct, locations and

tesults of such activities”. This is not a binding agreement and states

have tended to exércise discretion in their announcements of planned
launchings of sSpace objects. Some states had attempted to make this
registration compulsory but were unsuccessful in doing so.

Article XII allows installations on celestial bodies to be "open to

4 !
4£b—i£i & p. 44.

45 . s . .
Multi~function space stations would be defined as orbital space
stations, manned or unmanned, which would verform a number of functions

such as reconnaissance, weather survey and telecommundications.

45




inspection by foreign states. This article does not applv in any way to

satellites of any kind.
Article XIII makes the vrovisions of this treaty applicable to inter-
national intra-governmental organizations. Aarticles XIV to XVII deal with
strictly administratiye agreements such as signatory countries, date of
entry into force, and notice of withdrawal.
.. 46 ' _ .o :
As of July 1980, the Outer Space Treatv had been signed by 90 na-~

C s 47 : . . 48
tions and ratified by 55. Eleven nations gave notices of accession.
/ . . ‘

All of the countrie% which have launched satellites or aided in their

!

Lo 4
launchings had signed the declaration.

All in ali the OST is a marvel of international cooperation and

diplomacy. In only ten years between the launching of the first satel-

" lite into outer space and the signimg of a space treaty, many nations of

46This is the latest data available to the author.

47This includes all the countries of the Bogata declaration who were
. to reject the treaty one year later. .

éaThe countrias are Australia, Canada, West Germany, Ttaly, Javan,
the U.K., the U.$. and the U.S.S.R,. China was added to this list in
1977. ‘

49
This 1nc%gded some of the Third World Nations.

’ AMWu‘;A‘A‘ﬁ
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the world, including all technologically advanced ones, were able to

. - . . i . C .
5ign an agreement on intermational conduct in outer space. This has
s

' led some bodies of opinion such as the Wyndham Place Trust group to

observe,.. ..

* The rather quick arrival at agreement about the
content of International Law as regards air space
illustrates how far the nations are prepared to ¢o v
to cooperaté when they can plainly see the dangers ‘
of national claims, and ggen_no national interests
are already established. :

(3) Peacefyl Uses of Outer Space:
A Problem of Definition

The opening statements of the OST recognizes the need for the
, K K - .
peaceful use of outer space. Again article IV states that all celestial

bodies shall be used for "peaceful™ purposes. Unlike the SALT II treaty,

the OST does not contain agreed statements or common understandings as

- the SALT II treaty does because it is an international treaty and not

i = -
. N 51
just a treaty between two nations.-  If there were a set of common un-—

v

S0 ' :
Wyndham Place Trust, Op Cit., p. 100.¢ ’

51 )
In fact, the majority of bargaining involvwed the U.S.A. and the
U.S.S.R.. Once they had reached agreement it then became the nurvoge
of other countries to ratify the treaty. ’
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derstandings, the word peaceful would have been defined explicitly.

AS it stands now the word "peaceful"in the OST has evcked differing o

I3

interpretations from the international community. Among them are:

“

1) non*agqfessive, 2} no military personnel, 3) no hostile potential,

. . . . 52
4) strictly civilian pexsonnnel and potential, and the like.

.-

This difference in interpretation and, more importantly, exvecta-
tion of satellite activity in space leads George Robinson of thew

Smithsonian Institute to conclude;
...In terms of scientific research for "peaceful
purposes”, it is obvxous that what is peaceful

for one purpose may not be for another, and the
orcblems surrounding verification of an item or
activity as peaceful becomes a critical and
extremely difficult issue to resolve. In fact,-

I see no effective legal definition distinquishing
between "peaceful” and "hostile or threatening”
military space activities until some overt hostzle
act actually has occurred.

" In international law the term “peaceful® is subject to different

interpretations. These differing interpretétions are significant when

considered in terms of the roles and functions of the reconnaissance

satellite.

steorge‘s. Robinson, “Militarization and the Space Treaty--Time for
a Rastatement of "Space Law",” Astronautics and Aeronautics volume 17,
{February 1978) p. 28. :

3
>*1pig.,
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The problem of the limit between air space and
outer space is relevant to the question of the
legal status of reconnaissance satellites. The
legality of the latter depends on whether “peace~
ful" means "non~aggressive” or "non-military".

If it means "non-military", then the use of recon-
naissance satellites is felt (at least by the
Soviet Union) to be military activity, and therefore,
incompatible with the objectives of mankind in
outer space. If it means “non-aggressive”, the use
of reconnaissance satellites is felt (at least by
the United States of America) to be peaceful as
long as those observations from outer space do not
interfere with activities on earth and in outer
space, and are, therefore, not prohibited by
International Law. Simply stated, international
law does not appear to prohibit observation from
‘outer space. After 11, reconnaissance satellites
are operating in areas which belong to no one.
Their legal status is not different from that of
an aircrafr or trawier piying outside the territor=
ial waters of another State in order to see what is
going on. 54

The space sﬁuttle eiemplifies”how tﬁo states may hold differing interpre-
tations as to what activities in ouéer space are peaceful and‘what activ-
ities are not peaceful or hostile. Thé‘Pentaqbn views the space shuttle's
misgions in spacg as being peaceful even éhoug@ éome of the operations

are of a military nature. The Soviet Union sees the shutgle not only as
a military weapon (and therefore non-peaceful) but regards all American

reconnaissance satellites as instruments of war. N

54 ]
Ogunsola Ogunbawno, Op Cit., p. 21l1.
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Again, "non-aggressive" satellites might well include weather
satellites but the information they gather can be used as an economic
weapon and to a lesser extent as a military one. Even satellites that
are used strictly over one's own territory can ultimately be military in
natufe. For example, the Soviet Union and South Africa are the world's
largest producers of gold. Some resource satellites can determiné the
mineral ¢ontent of soil. If a satéllite was to spot a huge and until then,
undiscovered gold deposit in northern Canada, it might give not only Cz;mada
but all Western countries a better bargaining vosition vis-a~vis the
acéuisition of gold from the USSR. Such an example is extreme but it
does point out'; that, as with air space and outer space, it is difficult

to find a clear delineation between military and non-military remote sen~

sors and between the "peaceful” and "non-aggressive" employment of those

sSensors.

- As of yet no state has explicitly made &ves to halt remote sensing

from space, even if it objects to the OST or did not sign it in the first

~x

place, .In most cases, the states simply do not have the money or

55& should be noted that there were a number of states that did not
sign the Outer Space Treaty in 1967. For various reasons (and principally
because they were susvicious of the document in its intent) m;ny states
chose to delay their signing of the treaty until 19G8. Others did pot
sign the dociment until 1980,

el Y o e e v s i o B
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technology to “neutralize" the satellites. But some of these states do

pose a worrisome problem to scientists, lawyers and politicians through-

out the world as those who did not sign the space treaty or recognize its'

‘legitimacy may attempt to take "action" in the future against satellites

that are passing over its territory. A broad hint that such a scenario

might well take place was given by an Argentinian lawyer, Manuel Augusto
Ferrer (Jr.), at an International Astronautical Federation meeting in
1977. In discussing a South American plan for employing reconnaissance

satellites he stated...

The underlying State is sovereign in its air and
territorial space. Thus, it may regulate or
fortuitously forbid an activity carried out in
space by someone else. This is a consequence of '
sovereignty. Just as a state allows free transit
through its highways and roads, for being the
gsovereign therein, it may also regulate the exercise
of such jus communicationes by establishing speed
limits, etc. Such is the case in teledetection
éctivity by remote sensing. In the exercise of its
soviE;;gnfy, the underlying state should reserve
the-fight to consent or deny activities in its
sovereign space. To act otherwise would imply a
general and abstract waive to the exercise of its
sovereignty.

This particdlar phi1osophy ignores the problem that some reconn;@ssance

satellites must assume orbits that will pass over the entire area of the

6 ' ¥ PR n - 3

Manuel Augusto Ferrer “legal Aspects of International Cooveration
in Remote Sensing” presented at the Twentieth Colloquium of the
International Institute of Space Law of the International Astronautical

Federation. (September 21 to October 1, 1977), p. 511.

Y




eaC:ﬁ in order to stay functional and effective. Such-is the case with
the LANDSAT series of experimental satellites. Its cvcle around the earth
is completed once every eighteen days. In order for it to photograph
northern parts of Canada anq the Antarctic it must move eagtward in a
north~gouth direction. It will inevitably be forced to cross over allvof
South America, vexry often at a perigee of less than 32,800 km., which
would then be a violation of the Bogata principles.

On May 1, 1960 an American U-2 reconnaissance plane was shot out of
the sky as it flew over the eastern fringe of the Soviet Union. Two
months later an American RB-47 plane, also on a reconnaissance mission,
was shat down by a Soviet fighter jet in the Barents sea,~ just north of
the Soviet Union. Francis Gary Powers survived the U-2 flight and was
tried by the Soviet Union and acc;sed of éommitting espionage. To the
Su;prise of many, the United States made nolformal protest of the trial
ST
) and eraen went so far as to admit that Powers' flight was conducted with
the intent of collecting intelligence.

The RB-47 incident, however, sparked a very different type of reaction
from the United States. In this case the RB-47 had been shot down over
the high seas in a mass of water that separates Canada from Russia. The

«
United States stromngly protested the actions of the Soviets because the
plane was flying in international waters as is provided for in internation-

al treaties. The protest by the United States was justified because the

RB-47 was not flying over Soviet territorial waters. Although the matter

L2
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f

was quickly resolved (thg, vilots were returned to the United States)

larger questions concerning terxritoriality remained. This being the
case, does not the state also have the right to eliminate, stop the
actions of, or otherwise neutralize any high flying object which it
perceives asia threat to its national seeuti'ity? 1f a commercial plane
were to stray into Soviet territory (as they sometimes hawe), it would
create an international outrage if the Soviet Union were to shoot it
down. The bringing down of Francis Powers' U-2 plane went beyond both
-
the spirit and legality of 4nternational air convention agreements.
The Soviets neutralized the U=2 not because it was intentionally
flying over Soviet airspace but because it was conducting_ an act of
espionage over Soviet terr\;.tory. Might this not be a reason for 3 i T
neutralizing objects in outer space? Outer space may be every state's
territory but if egpionage is the intent, then can the state be‘?ing spied
on not justify its neutralizing of the satellite on the basi‘g of its
violating the sovereign rj;qhts of that state? "r‘he OST does nots define
what satellites mayAdo. Their ﬁurpose (be ;;l.xey either telecommunications
or reconnaissance) may be offensive b;xt the OST makes no special pro-~
visions for the acti‘ons of these satellites. Protecting all satellites
does not mean that the satellites can have exclusive authority over | all
other international agreements. 1f the satellites violate other agree~

ments does the state have the right then to take action? “What is the

difference between espionage (let us accept the term provisionally )

t
"
¢
b,
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carried out by satellites and that engaged in by spies? Where is the
peaceful purpose of missile tests, of which we are told every day that
they are capable of transporting atomic weapons able to sow death in

) W57
every corner of the world?

Even after the OST was well established, the debate on airspace
has continued in the American community. Space law experts bave-in the
past argued for a very high limit to territorial air space (160-16,000
km.) . Their most modified claims to sovereignty in airspace. is 110~
160 km. - the lowest perigee that any satellite could achieve without
falling back inside the atmosphere. In this regard the Americans and

. . 58 . . .
Russians can find room for agreement. But the international communi‘ty

' . w
has insisted on playing a significant role in laws pertaining to outer

space. Unfortunately, this has led to much disagreement among delegates

¥

as to what outer space is’and what it is not.
P

In the view of Pr‘cfessor‘ John Cobb Cooper, cuter space must be seen

in terms of the physical dynamics to which a satellite is subject.

In the absence of such new convention, basic legal
theories must be re-examined and the practical

B

57 .
Modesto Seara Vazquez, Qp Cit., p. 173. i

st‘yndham Place Trust, Op Cit., p, 99. “
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questions at issue must be understood. In the first
place it is obvious that we must agree that there is
an upper boundary in space to the territory of the

subjacent State. Under no possible  theory can it be
said that a State can exercise sovereign rights in -

. outer space beyond the region of the earth's attrac-,

tion. The arguments for State sovereignty in space
have always gone back to the oroposition that it is
both the right and the duty of the' State to protect
itself and that on no other basis can such orotection
be considered, adequate except that it have the right
to control, as part of its territory, those regions
above it which, if used by other States, may bring

o

damage and loss to persans and property on the State |

below. Carrying this old rule to its extreme, the
outer boundary of the State cannot be further than
the point where the earth's attraction will govern,
the movement of an object in space so that such an”
cbject will "fall" onto the earth.

On the other hand, this boundary cannot be
lower than the upver limit of the airspace.s The
rule of international law--that the territory of the
subjacent State includes at least the region above
it known as airspace--need not be challenged. 1In
other words, it would appear that the upper boundary
of the State's territory lies at a point between,

the upper limit of the "airspace" and the upper limit |

of the earth's attraction. Somewhere in this vast
intervening region the rights of the State below
cease to exist as against other States.Sg

|

+

I
"
i

satellite.

o Seara Vazquez applies this definition to air space.

59

{(Montreal:

MCGill University Press, 1968), p. 263.

- The problem remains that where air space ends is still a critical point

of dispute [in any discussion of the legality or illéqality of a recon-

"Air

space is that part of space subjett to the sovereignty of a state.

John Cobb Cgover, Explorations in Aeroswace Law Ivan Vlasic¢, ed.
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- 1. Thesubject of this right of sovereighty is the underlying state.

-

-

above the territory of’a state is ¥ubject to the sovereignty of that
| state. b) No state may exercise sovereignty over space which is not

directly above its territory. 2. The object of sovereignty is the air

! space above its territory, which appears to be bounded: a) horizontally
a: ’ e
i by a plane which has the territorial frontiers for its boundaries:
b) vertically up to a height where the word "air" can no longer be
; used. In other words, those regions of svace where there is no air or
4 o . s L ) “60
| : atmosphere cannot be called alr space.

Vazquez'has made a number of assumptions in what separates air
space from outer space. . In part 1 {(a and b) Vazquez declares as
| ,
: sovereign that part of air space directly above the territory of a
;i state. This leaves open the possibility that Side Looking Airborne
{ Radar, as well as satellites could "spy" on a nation from internatiomal
waters, namely, the seas (as in the RB-47 fiasco) or from its own

o o
territory, should the two nations happen to be hostile, or from a
]

l o neighbouring state that will allow another state to operate within its
Il N -

{— boundaries.” In fact, part b gives specific consent for reconnaissance

; to take place. Part 2(b) is too vague for practical application. The

‘J ) N

60 :
Modesta Sierra Vazquez, Op Cit. ., 27,

We can draw two statements from this: a) That part of air space directly . .
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word “airspace” can scientifically be aéplied to the geostationary ring

and even at distances further. If by air he means the presence of

level.

!

oxygen, then outer space would begin approximately 11 km. above sea

In 1973 the United Nations Secretariat published a paper entitled

x -

"Legal Implications of Remote Sensing of the Earth by Satellites™.

Two main conclusions were derived from the report:

1} there does not appear to be any principle or rule
of international law that makes it unlawful for a
country to frégly observe everything and anything

in another country so long as it carries out its
observations from beyond the limits of national

_ sovereignty;

2) the only ‘restrictions are those contained in the
obligation to act in .accordance with international
law and to respect the corresponding interest of
other States, as well as the duty to inform the
United Nations Secretary Genetral and the public,

to the greatest extent feasible and oracticable, of
the nature, conduct, locations and results of nation~
al space activities.sl

The first point legislates the freedom of action to conduct reconnaissance

but at the same time allows for legal retaliation by the country being

spled upon by the rétonnaissance satellite. The "limits of national

sovereignty” is a vague and almost misleading term for there is no ter-

ritorial determination of what area of air space or outer space is a part

lJean-»Louis Magdelat, "The Major Issues in the Agreed Principles

on Remote Sensing” Journal of Space Law volume 9, no. 1 and 2,

i p- 115,
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‘ of one state's national sovereignty. As explained in chaoter I, the
{ . ' !

i . i -
satellite must often swoop into a low orbit in order to obtain victures
| .

! _ i

u
/1/,léf'finer detail of a land area or to collect intelligence of underground

- -

installations. Low orbit often means that the satelfite will enter the

-3
onosphere or exosphere which are two divisions of the atmosphere. Can
&

e —

? state not claim then that such a perigee is a violation of its national
! . » .

i
sovereignty? ! ‘
|

The second point also holds a number of contentions. Acting "in

accordance with inkernational law" is difficult when states have previous-

ly chosen to distinguish space law from international law. Respecting

the corresponding interests of other states is not a key moral motiva-
tion on the part of strategists {be they scientists, lawyers or politi-
cians) who attempt to derive benefits from re€onnaissancé satellites.
Finally, the secretariat states tha£ other states have a "duty to inform
the United Nations Secretarvaeneral and the ggblig; to the'greatest
. extent feasible and praqticable, of the naturé, conduct:, locations and
Jresults of national svace activities". This st#tement is too vague and
much too subject to individual ihterpretation to-be enforceable. "The
greatest extent feasible and practicable” éay be a&equate for weather
revorting but ccmpietely inadequate in reconnaissance.
Although not definedrexplicitiy in any United Nations Treaty or
‘ »

document there is an implied consensus on the boundaries of outer space.

Outer space is divided into two sections-~outer space and deep space.
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Deep space is the easiest of the three territories to define and the

one which receives the least attention. This area is generally believed

' y 62
to extend beyond 384,000 km. Deep space is that area which is not

affected by the gravitational force of the earth, the moon, or any

other celestial body. A satellite placed in deep space would exist in

limbo and would not assume any measured orbit.
. , i

No resolution on remote sensing would extend to deep space because

*

of the absence of any earth-oriented orbit. At this height, arguments

of territoriality would be without purpose as no reconnaissance vehicle

4

could accurately photograph anything on earth and the turnaround time
even .for radio waves on telecommunications satellites would be too long

to render effective the placing of such an object in this area of space.

w
i

The arguments surrounding outer space and airspace, however, are much
more important for it is these areas in which artyficial satellites are

placed. i

Physical scientists have not yet fully determined the boundary
delineations between air space and outer space. They agree that alr space
contains an atmosphere and outer séace does not. The problem thdpgh is

that there is a certain region which contains characteristics of both.

2

The two principal systems of terminology for measuring the different

. N . w
k3

62Gysbertha Reiznen, Utiligiyion,of Quter Space and International ng}
{Amsterdam, Elsevier Publishing Co., 198l), p. VII.
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-regions of the atmoséhere are variations in both the temperature and
L ' 63
electron density with respect to the changes of altitude.
¥ .
It is estimated that the air density falls off by
a factor of 10 for each 10 mile increase in height
§ ] up to approxjgately 80 miles. Beyond this, the air
= _ ", becomes evezéﬁtss dense thus causing the molecules
"to be mbre sparsely distributed. At sea level, the
average distance a molecule travels before hitting
another molecule is 1/4,000,000 inch; at an altitude
of 100 miles, the average distance| between collisions
is approximately 100 feet. This reduction in the
number of collisions with increasipg altitudes con~
tinues indefinitely, eventually merging with the
streams of charged particles and radiation in the
regions of the space i@gond the atmosphere. 64

Y,

-

The sharp thermal contrasts in the atmosphere allow scientists
tu divide it into five distinct levels. They are:;

1} the Troposphere--thls area extends 11 kllometers from the earth.
The temperature reaches -55% at its height.

2) the Stratosphere~-llkm. to 30 km. Temperature remains constant
at =55°C. The upper portion contains ozZone--
a sun filtering agent.

. 3) the Mesosphere~~30 km. to 80 km. An increase in temperature oCCurs
as ozone exists in greater quantities.65

63
James Morenoff, Qp Cit.. p. 152.

64
Ibid., p. 152,

The ozone does not extend to all of the Mesophere. Average temp«
eratures are as follows;

Altitude (km.) Temperature (Celsius) é
30 =55 '
45 _+20
55 B +20

80 =75
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4) the Ionosphere--80 km. to 640 km. Rising temperatures to about
2200°C. Highly charged. s ;

5) the Exosphere--uniform’ température of 2200°C, Weak gravitational
‘ pull by the earth. 640 kw. to 5000 km.%®

The problem that international lawyers face is that satellites can
in their cour;e of orbit, dip as low as 140 km. or to the area of the
ionosphefe before they travel back irito spa;e towards apogéei The
reconn%issance satellite thus follows a path that ié both in the atmos-
g:here and outside of it. To add to this confusion some geoscientists
have proposed a sixth area of the atmosphere which they term the méq-
netosphere. This area extends to some 100,000 kmh. from earth and is

: N ., . \ o/
the area to whish geomagnetic particles will extead.

!
{4) Outer Space And The Need For A Redefinition
Of Sovereignty and Territoriality

The arguments presented so far assume that the reconnaissance satel-

lite does in fact pass over the state being spied upon. This is not

13

~———necessarily the—case:—The United States protested vehemently when the

.
B
Pl

66 ‘
James Morenoff, Op Cit., pp. 153-155.

67
Ibid" ¥ Pa 15?-
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_Soviet Union shot down the RB-47 spy plane and attempted to try its pilots

.

according to rules of Soviet justice. The fact is that theuAmerican
pilots’were not near the Soviet boundaries and thus were protected by -
other law of the sea agreements. However, the purpose of the mission was
to obtain intelliq;nce information a50qt the Soviet Union. Therefore the
Soviets could have very well claimed that although the flight activit%es
were occurring outside tﬁe field of Soviet territorial jurisdiction, the
intent of the flight was espionage and tﬁe two pilots could thus be tried
for having committed such an act. The dilemma here as applied to recon-
naissance satellites is that modern reconnaissance cameras with very long
focal lengths and very high rescolutions can in fagt obtaiginformation
about another state without ever passing over that state o; violaéing any
of the sensed state's legal claims t§ the tervitory directlf above it.
This dilemma will be discussed further in chépter three but the legal

problems that surround this product of nature are very diverse.

Although the recomnaissance vehicle is not violatiné the opposing

state’s territoriality per se, it can be legitimately accused of violating

the sovereign rights of that state. Therefore the state being spied upon

might claim that freedom of outer space is secondary to sovereignty.

w

This claim is certainly not without foundation. A number of space law

7

experts such as V.S. vereshchetein of the USSR Academy of Sciences be-

lieve that space law must be based on the respect for the state sovereignty

principle. “Sovereign states are principal subjects of international
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. space -law as a branch or international public law. They areé also parties
to all multilateral international agreements in the sphere of space law.
i
Sovereign edquality of states is reflected in the universality of these

agreements and the absence of compulsory judicial procedure in interpret-

. . - . 68
ing the agreements and solving disputes between the parties.” Such

statements point to the need for sovereignty and territoriality to.be re-

defined in light of the rules of outer space. The "sovereignty” and

4

"territoriality" priciples of internationai law do not and cannot conform
. 3

to outer space. The generally agreed upoﬁ definitions of sovereignty and
territoriality were not formed with outer space in mind and their defin-
itions are applicable to inzsrnational law but cannot fully be applied
to outer space.

Presently, intérnational lawyers are experiment}ng-with redefining
the meaning of sovereignty and with applying it to activities of outer

space. Here again there is no unified consensus on what sovereignty

means. There are a number of differing interpretations of sovereignty

and how it relates to internatiovnal agreements. Stephen Gorove demonstrates

that sovereignty can be defined as "supreme authority over people, resources

and institutions. In this sense the supreme authority refers both to

formal authority as well as to effective control. Jurisdiction is a part
3
b ’

68 . .
V.S, Vereshchetin, Op Cit., p. 433. :
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of formal authority and the exercise of it by a state may normally be

. . 69
traced to or practiced on its sovereignty."”

Although this sovereignty may be practiced only within its own

-territorial borders, a state may choose to assume that a thréqt outside

its borders is still in fact a threat to its own sovereignty and may act

accordingly.

A state's authority over its people, resources and
institutions has been the most apparent within its
own territorial boundaries including its land, ter-
ritorial waters and superjacent airspace. However,
even beyond their territorial limits, states have not
been prevented by and have, in fact, exercised their
awthority in varying degrees. Examples of this kind
come to mind in relation to vessels and aircraft on
or over the high seas and the exercise of so-called )
"sovereign rights" over the confinental shelf beyond
the territorial waters. The Permanent Court of .
International Justice in the famous Lotus case noted -
that the state's exercise of jurisdiction outside of

- tqhe territorial waters was based on its sovereiqnty.7

The term sovereignty itself is in need of a redefinition. This does not
wean that sovereignty as applied to the earth will differ drastically from
sovereignty in outer space. It is the rules, not the spirit, which need

to be revised.

Steven Gorove, "Sovereignty and the Law of OQuter Space Re—gxamined"
in Annals of Air and Space Law, Mateesco Matte (ed) volume 2, 1977,
(Montreal: McGill University Press, 1977), p. 312,

Sfteven Gorove, Ibid. o, 313.




experts on outer space.
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The notion of sovereignty has been defined in

many ways. In abstract, it represents the author-

ity, beyond challenge, toitake decisions—-and carry

out effective action within a given territory. In
practice, we tend to relate it to the capacity to
promote and protect vital national interests.

What we must ask ourselves is: how immune has

the notion of sovereignty remained to changes in the
international environment? and what is the nature of
the changes that have had a particular bearing on it?7l

The question of territoriality also remains a matter of debate for

“

tional law into which territorial control«may be divided.

a) national territory--a state exercises exclusive sovereignty e.g. land

b} territorium extra commerctus--a territory which cannot form part of a

€) territorium nullius--a territory not under the sovereignty of any state

In addition to these traditional principles of international law, Cheng

-

state e.g. the high seas.

e.g. Antarctica. 72

chooses to add a fourth category which occurs as a result of the Moon

Treaty of 1979.

K Goldschlag, "The Notion of Sovereignty in an Evolving World System”

An address to the Canadian Institute of International Affairs on the

Occassion of its Fifthieth Anniversary.
International Affairs, 1978),p. 4. "

#

2Bill Cheng, "The Legal Regime of Airspace and Outer Space: The

Boundary Problem Functionalism vs. Spatialism: The Major Premises” in

Annals of Air and Space Law, volume 5, 1980, (Montreal. Mc Gill University

Press, 1980), p 1337,

P < S o emmes o amrae s me - . (LRI

Cheng establishes three categories of interna-

(Toronto: Canadian Institute of
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d) territorium commune humanitatis--which exists only at‘the level of

treaty law

- o

International law experts will be forced to redefine territory in terms ;ﬁ

0

of duter space. Traditional conceépts of territory, as Cheng has enun-

ciated in parts a, b, and c are only vaguely applicable to outer se?ce

boundaries. His recommendation that space be declared "territorium

commune humanita is", a condition of agreement and bargaining, might

be the only solution left in this area. Where territory cannot be
Bl < I

clearly established it will have to be assigned.

of sovereignty will remain unsolved.

(5)

If not, the problem =

The Bogota Declaration
=

The most serious challenge to the OST occurred during the period of

November to December 1976 in Bogota, Columbia.

It was here that eight

equatorial countries (Brazil, Columbia, Congo, Ecuador, ind0nesia, Kenya,

Uganda, and Zaire) met to establish a unified position on the geostation-

ary orbit. Of all the possible orbital paths that satellites ¢an assume

the geostationary orbit is thé most important. At a distance of 35,800

km, from the earth a satellite moves in the exact path of the earth

73

Ibid.

« P. 337,

P
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(ast to west) and travels at the exact rate of speed that the earth

turns. Three telecommunications éatéllites that are strategagéily lo-

"

cated on the geostationary orbit can provide telecommunications to the

o

entire 'planet. Reconnaissance satellites which menitor weather patterns

can take pictures of the earth on the geostationary ring which will

analyze and predict weather patternsﬂ Because this ring is necessary

.

for both teleccmmunicationgﬁgnd remote'sensing satellites, itais

quickly becoming overcrowded.

Reduced to its‘bare esgentials, the Bogota Declara-

tion asserts that segments of the geostationary orbit

(a natural resource) lying above their territories are

an "integral part” of the territory over which the
equatorial countries exercise complete and exclusive
sovereignty. The declaration further states that

the devices to be placed permanently on the segment

of a geostationary orbit of an equatorial state re-

guire "previous and express authorization on the

part of the concerned state"; that the equatorial

states do not condone existing satellites or the: i
position they occupy on the geostationary orbit:

and that the existence of these satellites do¥s not

confer any rights of placement of satellites or L

use of the segments concerned unless expressly K;f’ L
authorized by the states exercising sovereignty over .
the segments;74 )

Among the arguments in support of the Bogota 'declarants' beliefs

were that there is no United Nations document or resolution which defines

the geostationary orbit as being in.fact a part of outer space. ‘To a

2

4
Steven Gorove, "The Geostationary Orbit: Issues' of Law and Policy",

’.9
American Journal of International Law volume 73, (July 1979), p. 450.
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certain extent this is tyue. The Outer Space Treaty does not define the [

limits, of outer space. 1In their view the geostationary orbit is not cover-
ed by the Outer Space Treaty; and the Outer Space Treaty is not a final

*

answer in regard to the status of the geosténtionau:y-o::i:u'.t:i?5 In latex
discussions in the UN concerning the Bogota declaration the Columbian del-
egate stated that the Outer Space Treaty was not binding on the Bécj‘éta
declarants because no one had signed it.7® The Bogota declarants' claim “
tc; sove;:eignéy in this sphereJ of the universe was overwhelmingly rejected
by countries of various economic and political status. They. included
Justralia, Belgium ~’” Czechoslovakia, France, West Germany, Iz;an, Ttaly,
Mexico, the Soviet Union, the .United Kindom and the United 51:2171:(55.77 -
The argument of th;e United State; against the claim by the declarants
0 .

was that there was no legal or scientific basis for their claims to nation-

al jurisdiction over this particular area. Belgium was especially

. )
®ibid., p. 451.

' ?G_I_lgz;._c}_., ‘p. 451+ At . .
??g_l_;gg‘, p. 452. ,
- 3
- a
w . . '

N

-
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angered by the declaration and stated that no coung'_i,qs could claim as
their own that which is not occupied. Secondly, it was "absurd" for

o
equatoz'ial countries to claim that the geostationary ringd is a natural .
€ : v
resource.

The greatest dilemma and most perilous frustration of the Outer
Space Treaty 1s that it does not define nor does it even attempt to
define the boundaries of outer space. It was for this reason that the
Bogo‘ta declaration could not be immediately discounted by anyone in the
international legal community. In fact, the Bogota claim that the
F:‘ . “

35,000 km. zone was not 3 part of outer space was the First attempi by
any country or group of countries to print a numerical delimitation of

i . 79 . ‘
outer space from air space on a legal document. = Until the Bogota

!

-

declaration, no countries could agree on’the region above the earth that
would separate the two zones. Although att'émpt’s were made to define
the lin;jtg:g of outer space brior to the OST they were too varied and too
sdb]ect to individual »interpretation to have brought about an agreement
that could be included in the OST. Some countries chose to advodite

8

Steven Gorove, "The Geostationary Orbit: Issues of Law and

Policy", Op Cit., p. 453. ‘

@

79
It should be noted that the Chicago Convention of 4944 did not

define or delimit the height of air space above a given territory.

-

|
|
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9
tri-zonal or multizonal delimitations of air space from outer space.

Bi-zonal delimitations varied greatly. Proposals put forward included

gravitational effect, gravitational control, actual lowest perigee of
o
orbiting satellites, the von Karman iine, limit of alr flight, limit of

il “

. 80 . ) ) .
air drag, etc. Article II of the Outer Space Treaty prohibited sovereign

claims to outer space but did not in fact define what outer gpace was.

| For this reason the Bogota declarants stated that the geostationary
i - T <
| orbit was not a part of outer space. Because of the lack of definition

of outer space the Bogota declarants stated that the OST was not binding

81
i on them.

Ul As hostile and repulsive as the Bogota declartion migyht have seemed
‘ " to Huch of the worlda-'includiné the communist and democratic al’}ies alike--
the eight states which comstructed the declaration claimed that they were .
only acting in their own best self-interst. Their fear was not only that
satellites hovering over their territory miqht at some time in the future

endanger their own existence but that information could be collected

about these states that foreign powers might use to their own advantage.

\ - 8 .
| _ Oaill Cheng, Op Cit., .  453.

| 8ly.N. Doc. A/AC, 105/p.v. 173 at 56 (1977,

i




" ~ 30

105

.

Edward Hudcovic states it this way:

«+«the geostationary orbit contention is a legiti-
mate concern by the Bogota declarants that their sov-
ereign rights with respect to development, control,
and use of their natural resources are viclated

by remote sensing of the earth's resources by satel-
lites within this orbit over their territories.

The acquisition of data concerning resources by

means of remote sensing satellites and subsequent
dissemination of that data is of deegi concern to
these third world states. Data regarding resources
obtained by sensing satellites can provide numerous
and useful advantages to those concerned with the
exploitation and development of such resources. The
Bogota declarants contend that sovereignty extends not
'only to the physical resources itself, but to infor-
mation regarding such resources as well. Unrestricted
use of resource data obtained from satellites is viewed
by thses states as an intrusion upon their territorial
sovereignty. 82.

Again, one is brought back to the tra@itional questions of sovereignty and
territoriality. Inmernational law has always interpreted these words within
the context of the law of the sea and the air. ﬁut as already determined
the laws of outer space must be interpreted in a different context. Aand

while the majority of nations might agree on what outer space is, their ° %

-

BT

inability to agree on where it is leaves them in a perilous position.
!
Both the physics and the law of the Bogota Declaration
are open to question. But the mere fact that such
a claim can be seriously made by States and that
those who consider it unnecessary to delimit outer
space from national space are not in a position

82 ) . . ; - .
Edward M. Hudcovic., “"Remote Sensing by Satellite: Viclations of

Sovereignty and the Territorial Principle of the Sensed State", in
Northrop University Law Journal, volume 1, Issue 1 (Winter 1979) . p. 141,
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catéqorically to refute such a claim because the ‘
latter are themselves unable or unwilling to say
where outer space begins 'is merely one of the many
chickens of the functionalist and wait-and-see
approach which are now coming home to roost. Before
it could well be the turn of those States which
object to certain types of satellites, such as

those that engage in remote sensing, to claim sovg
ereignty over national space above the usual

heights at which such satellites orbit so as, not
necessarily to exclude them, but to'subject themg'go
the consent and control of the States overflown.

The Bogota declaration has been important because of the legal

and academic questions that it raises regarding the bcundaries of cuter :

space. The overwhelming rejection of the declaration by almost all other
countries {incleding some third world statés) has-made its ciance or
gaining support in the United Nations next to iﬁmpossiblel‘” Secondly,
the veiled threats ijf action could nct possibly be: backed up either now
or in the near future. Thesedcountrie‘s lack the technological expertise
to build even airplanes never mind ground-based anti-satellite systems.
The majority of them depend heavily on American or Soviet assistance to
keep their armies mobile., And their ov;n fragile poiitical iﬁfrastrﬁctures
make their governments vulx;erable to internal coup d'etats.

Finally, t:hé Bogota declarants must also concede that the role of

satellites in their countries may not be all that detrimental. A query

oy
&

83 , 4

8 Nicholas Matte, "Space Policy Today and Tomorrow" Annals of Air and

Space Law Nicholas Matte (ed) volume IV, 1979, (Montreal: McGill University

Press, 1979T, p. 360.
A

oy
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3 ' that the Bogota group of countries (as well as a number of oth§r developing

!

nations) will have to face is whether or not they are prepared to ignore

the advantages that foreign-built artificial satellites will provide them. i
, g8

Brazil has already used the LANDSAT satellite to map its Amazon region, a

feat that was impossible by low flying aircraft because of the very dense r

cloud cover which has always characterized this area. Brazil was also a’

principal co-sianer in the Bogota declaration. This obvious contradiction :
in principles ma§“$oon be exercised by other Bogota countries as well.
As it stands now, the Bogota declarants have neither the authority
nor the powér to change the activities of satellites in outer space. ~How-
ever, their declaration has added fuel to the argument that a clear de- : ’

limitation of space must be arrived at.

Even though a state may have prescriptive juris-

diction over a particular person, thing, or event, it

does not necessarily follow that the state has juris-

diction to enforce the rule of law prescribed. For

example, a state may have jurisdiction to prescribe

rules regulating conduct of its citizens in foreign

territories but may not have jurisdiction to enforce ‘
those rules in personom against its citizens who re-
main in the foreign territory. A state does not have
jurisdiction to enforce a rule of law prescribed by
it unless it has jurisdiction to prescribe the rule. o
Thus, if the Bogota Declaration fails to extend ter- : -
ritorial jurisdiction over the geostationary orbit,

these eight signatory states would be unable to en=- '

force rules regulating the gathering and dissemination . |
of remote sensing data acquired by satellite. Ter- o
ritorial jurisdiction is lacking, and there would be t ‘

no legal basis for prescriptive or legislative juris-
diction. If prescriptive jurisdiction is initially
lacking state pyescribed rules cannot be enforced.
“Action by a state in prescribing or enforcing a

- - s - - © e T e TIE . MRS A -
T
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a rule that it does not have jurisdiction to enforce,
is a violation of international law." This does not
mean that all jurisdiction fails. A state may then
attempt to base its jurisdiction on some other theory,
the protective theory for example.84

-,

{6) Reconnaissance Satellites and SALT II

E

The second Strategic Arms Limitations Treaty (SALT)BS was signed on
. . . 86 o
June 18, 1979 by the United States and Soviet Union. The treaty has
neveyr becole law because it has never béen approved by the United States
4
Senate. When the new administration of Ronald Reagan took control of the
White House the SALT IT principles werevrevoked. What is important to

this thesis is that some of the articles.and provisions within the treaty

I
|
pertained to obtaining information by satellite. This treaty was the
first to actually negotiate the conduct of reconnaissance satellites in

)
{

space and may well serve as a basis for negotiating future é@ace activities.
!

i

84 .
Edward M. Hudcovic, Op Cit., p.144.

85
The treaty was officially entitled "Treaty Between the Un1ted
States of America and the Union of Soviet Socialist Republlcs\on the
Limitation of Strategic Offensive Arms"

86
See Appendix IX. f
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1t was the United States that was especially‘concerned with estab-

lishi{;g rules for satellite actvities In the SALT II treaty. Within

the périoﬁ of signing the SALT I treaty (1972) and the signing of
SALT 11, the Americans had discovered that the Soviets had built additional

missilekinstallations above and beyond the agreed upon limits of SALT I.

|
1

The Amer#cans were anxious in SALT II to ensure that the Soviets would

J .
! f
not violate the agreements of this treaty again. The Americans and the

Russians both had a vested interest in checking the other's missile install-
| ‘v
; -
ations and an agreement was reached in the treaty that would allow reconn-
. 67
aissance activities to continue.
In the SALT II treaty87 there are four articles which deal with vrec- ‘ ;

onnaissance satellites or "National Technical Means of Verification". These

articles have profoundly affected the thrust of activities in outer space.

In afticle‘}ll (2c), the treaty states that "there shall be no con-

version of...space vehicle launchers into ICBM launchers...". This

. B?Qgpartment of State Bulliten, volume 79, number 2028, (Washington, |
Depar tment of State, July 1979), pp. 23-47.

The SALT IT treaty has been reprinted in a number of forms and for purposes
of convenience the parpgraphs referred to herein will be identified without
a publisher. It is for the reader's information that the above reference

has been provided. :

B
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| statement refers not to satellites but to the launching facilities that

would place satellites‘in orbit. The launchers that place the rocket
boosterXs in space (from which the satellite separates when the rocket

has reached orbit) can alsoc be used for the launching of ICBM's. Although
this article does not deal with reconnaissance directly it does indicate
the multiplicity of uses that a lauching pad has. Missiles deployed on

a launching pad alsoc have the abili%¥ to strike at satellites in outer

space ;; they are in fact directed to do so. The treaty was ensuring that

o

spa?e vehicle launchers remain primarily for the purposes For which éﬁey
were originally built--to launch booster rockets into space.

article IX(1C) states that, "(Each party undgrtakes not to develop,
test, or deploy) sysfems for placing into Earth orbit nuclear weapons

or any other kind of weapons of mass destruction, including fractional

"' orbital missiles". This article repeats, almost word for word, Article

IV of the Outer Space Treaty, The article positively prohibits the

equipping of satellites with nuclear weapons but it does leave the door

ellites which contain COn#entiopal (n§n~nuclear) weapons for attack
against the enemy on earth, 2) satellites which contain conventional
weapons for attack against the enemy in space and, 3) laser equipped sat-
ellites. This article represents the se;iousness of both sides in devel-
oping and deploying satellites in space. Both nations literally gave a

v

green light to developing svace-based missile systmes which would change

-, T
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the strategic nuclear balance. More importantly, the lack of a provi-

sion which would outline the need to keep outer space as a weapon-free

zone indicates the desire and willingness by the two nations to take
steps to use ?Eter spéce at least as a testing ground for new weapons
and weapon systems.‘:This treaty did not repudiate the OST in its att[ pt
to kee§ space safe. But the l%ck of a statement which would ensure t Jt
space not‘be used as a testing éround for weapons systems indicates that

either oné—nation or both céuld not accept the principle that space be

kept weapons free.

aArticle XV deals exclusively with national technical weans of
e

-

j
verification. Paragraph 1 permits the use of national technical means

of verification “...in a manner consistent with generally recognized

principles of international law."” This statement allows for the claim

of sovereignty over one's airspace (as was made law in the Chicago Con-
vention of 1944) but not in outer space {(as in the)treaty of 1967).

But the paragraph (and in fact the entire treaty) dpes not specify what

"National Technic%i Means of Verification" actually means. There is no
"agreed statement™ and no "common understanding” and although it is as-
sumed that this ;fticle refers to reconnaissance satellites, it does not
state specifically the type of satelii;e that can be used. wWould a sat-
ellite be protected by article XV if it is both a reconnaissancé~ggﬁicle
and a nuclear satellite? Future negotiators will have to consider this

question.

0o )
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Paragraph 2 provides that each party will not interfere with the

" other's national techmical means of verificiation. Aagain, "interfere"

is not explicitly defined but it can be assumed that "interfering"
would assume one of two forms. They are; 1) direct inirferem:e which
would involve the destroying of the satellite by a land-based system or,
2>) indirect interference such as covering up a construction facility
that would make photographin\g:;f\ the events impossible or by beaming
microwaves at the satellite which would alter the satellite's electro-

—

magnetic system.

In paragraph 3 each party agrees "not to use deliberate conceal-
ment measures which im;;ede verification". Such measures are not speci=
fied but they would include the comstruction of underground missile silos.
Attached to the paragraph are two agreed statements and three common un-
derstandings. All statements are made to further hinder the possibility
that any "cover=-up" of militax?' activities might be permitted. -

* Article XVIII{(2C) would establish a Standing Consultative Commission
that would enable such a committee to "consider questions imvolving unin-
tended interference with natior;al technical means of verification, and
questions involving unintended impeding of verification by national tech-
nical means of compliance w:l}h the provisions of this treaty”. This
statement is an assurance' for both parties that remote sensors wili not

be tampered with. If such a committee were established it would substan-

tially reduce the powers of international bodies such as the United Na-
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. tions Council on the Peaceful Uses of Outer Space. This might, spark
some outrage on the part of smaller nations who would view theacouncil
as having lost its effectiveness. - | ‘

1f anything, the SALT II agreements can serve as a basis (albeit

, a fragmented one) for future negotiations on national technical means

of verification in particular, and artificial satellites in general.

The treaty indicates that closer cooperation in comstructing such an

agreement is necessary. This cooperation will inevitably mean that both
nations will have to define sﬁch terms as "national technical means" aﬁd
“interference“: Complicating this effort will be the nagging legal - \
questions of where outer space begins and where air space ends. And =
no agreement can be reached if done in ignorance of the other countries

of the United Nations whose role in the legislation and control of artifi-

cial satellites is becoming increasingly important. ‘ i

(7} The Legal Dilemma of Remote Sensing

- |

The legal arguments surrounding remote sensing are complex and not

very well established. Space law did not become a necessity until 1957

) - ‘

when man first projected an object into space. Until that time, interna- "™

tional law and international organization concerned itself with debating v
" 5 . '
. and disputing boundaries that were clearly defined and clearly visible. }

Debate concentrated on who would get that which was visible aad in short

—
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supply. The high seas became res nullius. The airspace above one’s land

was the exclusive and sovereign right of the nation concerned. Each na-
tion could claim exclusive author%ty over its territory because it was
visible and permanent. Such is not the case with outer space. It is
neither visible nor permanent. Its orbits and property characteristics
are far above the authority of man.

Strictly speaking no state can claim an area of space as its own
because the earth turns. BAs it turns the state turns with it leaving
one area of outer space behind and entering a new sphere. Astronomers
have successfully plotted atﬁapyofﬁﬂhe stars of the universe within
which the solar system is moving. A state cannot claim as its own.a cer-

tain segment of this map because it never stays in one place for even one

moment. This is true even of the dipoles which, althéuqh not as subject

to the forces of rotation, do in fact correspond to the changing tilt of

the earth's axis. Any one state’s claim, then, to territoriality in
outer space can only have legitimacy to that section of outer space in
which the orbiting satellite is affected by the gravitational (electro-

magpetic) forces of tﬂe planet earth in general and the territory over
i
the séHSed stated in particular.
Remote sensing as defined in this thesis (see previous chapter)
establishes a general criterion on which a study of the subject can be

based. However, an agreed upon definition of refiote sensing in the

United Nations has often been characterized by disagreement and politi-
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cal expediency. Throughout the late sixties and seventies a number of

proposals were made tgét would establish a working definiﬁion of remote
il

sensing of the earth from outer space. A fixed definition of remote
: 0
A

sensing was first established in 1971 but later revised, a move which

-~
-

in part reflecésd‘the increasingly accurate technical abilities of
reconnaissance sé;g;litesi 7

The May 1971 report of tge “United Nations Panel on Remote Sensing
Systems of Earth Resources Surveys" suggested that remote sensing be
gefined as "...a system fbr-measurinq énvironmentai_COnditions at or
within a few meters of the surface of -the earth by méans of airborne and
7$rbital electroﬁagnetic sénsors“.88 In 1973 the "General Assemblv of
the Working Group on Remote Sensing of the Earth by Satellites" proposed
a definition as follows  "Remote sensing of the earth froq}spaiﬁ is a
@ethodclogy to assist in characterizing the nature ag@ condition of thé

natural resources, natural features and phenomena, and the environment

of the earth by means of observations and measurements from space plat-

' forms. Specifically, at present, such methods depend upon emission and

reflection of electromagnetic radiation.“s?\

-

<
8 . . .
Carl O. Christal, "Remote Sensing and International Lawl in

McGill University Press, 1980), o. 383,

Annals of Alr ans Space Law, Edward Matte {ed) volume 5, (MOuLfeaii\

»
"
'

891bid., p. 384, ‘ -
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In 1978 a third definition of Remote Sensing wags proposed by the
Wozkinchroup on Remote Sensing. Although more vague- in character it was
'generally accepted as being more functional in application. "The term
remote sensing of the earth means remote sensing of the natural resources
T 3 ligo 3
of the earth's environment. Therc was a need for a clearer meaning

of "remote sensing of the Earth and its environment". 1In a wmove to cor-

~reéct this problem the Soviet Union proposed the following.
. The term "remote sensing of the earth from outer . .
space” means observations and measurements of ener-
gy and polarization characteristics of self-radiation
and reflected radiation of elements of the land, ocean
and atmosphere of the earth in different ranges of
electromagnetical waves which facilitate the location,
description of the nature and temporal variaticns of
natural parameters and phenomena, natural resources
of the Earth, the environment as well as anthropogenic
objects and formations, 91

The rational behind the Soviet position was that this definition could

include all recopnaissance satellites from weather satellites to ground

- )
penetration infra-red satellites to scnar s%ﬁnding devices. In this way

5 N
no state comld declare that a natural resource satellite could not be

QOU.N‘ Doc. A/Aé. 105/218, Annex 3, (13 April 1978), ©o. 5.

n
|
i

%l y.N. Doc. A/AC. 105/240, Annex 1. (10 Anril 1979) , o. 77.
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n<ed as a method of gathering intelligence whose ultimate nurvose might
be military in its intent.

Both definitions have formed a working basis by which remote sensing

activities have been discussed. Such a situatuion has allowed cCarl

Christol to conclude that

Although the 1978 formulations are less a defini-
tion than a genralized description of a funct%onal
activity, and although they are less specific than

the Working Group's 1973 definition and the 1979
Soviet proposal, the proposed definitional Principle
as set forth in 1979 was of som® legal significance.
It gave support to the legality of remote sensing ac-
tivities without seeking to identify the precise

means to be employed. It assumed that such sensing
acrivities were lawful to the extent that peaceful
sensing relates to the natural resourceg of Earth

and its environment. With the acceptance of this
basic proposition the way was open for the identi-
fication of applicable rights and duties of the

legal persons engaging in such sensing. However,

the lack of a formally accepted definition has not
imposed inhibitions on the lawful sensing activities -
that were then taking place. Such sensing found
support in the relevant provisions of the 1967
Priciples Treaty. It was also supported by the |
practice of tu:he space=-resource States. 92

Y

9Qc.an O. Christol, Op Cit., o. 385.
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In the continuing search for security in this aye, man has emoloyed

JHE POLITICAL IMPLICATIONS OF REMOTE SENSO®S

his weapons of technology as a means of defending his varticular
nation state. The controversy which sSurrounds the develooment and
> }
. deployment of military versonmnel, equiprment, and strategy is not only
complex but increasingly important in a day and age when military

[
development becomes not only a necessity but an art. The continuing

effort to‘ improve upon this art reflects in part the mentality of a;
world that would rather regar; history as a product of foolish generations
then as a tontinuing cyc;le of lessons not yet learned. |
What is unique about the strategy of war in this age is the presence
1
?f We;pons which can do irreparable damage to this planet and its
people. The nuclear phenomenon has rewritten the definition of war. It has
meant that defense of one's country has involved every man, woman and
child and that a serious mistake could mean annihilation for a large
portion of the earth’s peoples.
Another unique concept that the nuclear era has created is the fact
that the strategy needed for control of ti;is earth‘ by one people will

soon involve the use of weapons and resources which are not of the earth.

The use of air for purposes of defense and offense had not become a
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reality until the early twentieth century. But even during World War I
. [ .
the concept of space, "The Last Frontier" being used as a plavground
for man was only dreamed of. The 1960's made that dream a reality and

the 1980's has made that reality a dangerous oroblem.

This chapter will examine that problem -~ space and® the medium by

which space will be used as a means of defense -- remote sensing satellites. i

Remote sensing satellites, or remote sensors as they are called, are
part of aLpuge effort to tap the as of vet untapped resources of the

area above‘zh\ ozonosphere. Space exploration for the purvose of gaining
knowledge of other celestial bodies is the area in which man has invested
most of his research and‘development funds. The purposes behind this
exploration have been primarily veaceful. This is also true for tele~
communi cations satellites which both preceded the remote sensor and
contributed to its development. But both of the above-named projects

have provided knowledge for how man can defend his world against his

own worst enemy -- himself,

—_—

The princiral actors in the development and deployment of remote
sensors are the United States and the Soviet Union. The tUnited States
has the greater-advantage in this field. Secondary actors include China,

, y 1
Canada, France, Britian and India to name a few. The purposes for

employing these satellites are orimarily peaceful but remote sensors

1 . .
It is these countries that have been most active in this area.

‘a
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are multifunction instruments. They may photograph world weather patterns

t h to warn of impending hurricanes, tidal waves, etg. But the continuous photo-
i ‘ dgraphing of weather patterns can also provide information, cotherwise

1) unavailable, as to how an adversary's crop may or may not have fulfilled

: its requirements for that year. This could help to determine price

1; fixing.

as was discussed earlier in the paper, scientists were constrained in

their efforts to place efficient reconnaissance satellites in the air

’ in the early 1960's by virtue of the fact that they had not yet under-

j stood Fhe principles of orbital physic¢s. Early experiments inmlvec} tgle“;
“ communtications satellites because they were easier to develop and their

] ‘ :

orbits were simply geostationaryimizch of theé early sixties focﬁsed on“

understanding the behavior of the belts that would sustain satellites

! ) in space. It was satellites that ai‘scévered the presence of the Va‘n ‘\
Allen Belt ({im 1958} which is a ring of radioactive particlés abox;e \\
the earth's atmosphere. Later Apollozmissions would equip scientists [%
with the data that would en"a‘ble them to keep satellites in orbit.

Due mainly to the space missions in the 1960's, the United Sﬁates

commands a superior knowledge of space and space technology which has

in a strategic axiom left the Americans both more vowerful than, and more
]

vulnag:able to the Soviets.

t
It

2 . . , . . .
It was primarily due to apollo that the United States jumped ahead
in satellite development.
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The Soviet Union's space technology remains substantially
inferior to that of the U.S. For example, there have been
no manned,lqﬁging§ on the moon, and the Appollo-Soyuz
joint missiéns ﬁ%&g;revealed that the state of Soviet
space techno'l;pgy"‘-;iqétﬂimehtation, sensors, control
systems and lightweight computers--is somewhat primitive.
There is genéral concensus in the United States not only
that the present Soviet anti-satellite system cannot
threaten the most important U.S. space assets that are in
geosynchronous or median orbits, but also that in any
future technical arms race between the two countries, the
U.S. will commnand a decisive superiority. For this very
reason anti-satellite capabilities which could deny the

use of space would be an even greater threat to U.S.
security than Soviet security.

«

The massive military buildup of the 1970's allowed the Soviets to
“catch up" with the Americans inthe field of remote sensor techmology.

The Soviets, however, have not come close to the Americans in develonina

the technology that would allow them to gain parity in this area of research.
The reason stems from the fact that muca of the Research and Dewelooment

{R and D) in the United States was carried out not only by NASA and the
military but through contracts and sub;contracts that were leased out

S 5

to key companies in the private sector. Among them were AT&T, Bell and

4
Howell, RCA, Polarcid, and Kodak. These companies produced specific
components that enabled the Americans to have faster delivery systems

“

and more sophisticated detection equipment .

Herbert Scoville and Kosta Tsipis, Can Space Remain a Peaceful :‘

Enviroment? Occassional Paper 18, (Cowa, The Stanley Foundation, July
1978) , p. 11.

For a breakdown of key industries in this field see:
Sandra Hochman, Satellite Spies, (New York, Praegar Press, 1978).
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The United States leads the world in the development and deployment
of reconnaissance satellites,

Whereas other methods of verification rely primarily
on hard data, reconnaissance and surveillance rely
primarily on the physical properties f electro-~
magnetic sensors. Once the characteris&ics and
operating environments of these sensors are understood
they can provide less ambiguous information as well as
broader coverage than other techniques. This reduction
in uncertainty has had considerable importance  in
reducing Ame:icag fears of imagined threats and non-
existant gaps...

The presence of these satellites has had a dual effect on the arms race;:
1) it has (as the above quote suggests) provided the Americans with more

concrete evidence concerning Russian military weapons systems and the

.

placement of troops and bases and 2) it has given both the Americans and

the Russians more ammunition for bargaining spec#fics at the arms reductions

talks. In fact, the Anti-Ballistic Missile Treaty that was signed in 1972
was due in part to the work of reconnaissance satellites.

The SALT I ABM treaty could not have been achieved had
not satellite reconnaissance been available, and it
and future agreements could not remain in effect were
such reconnaissance not available for verification.
Any threat to th% capabilities could doom arms
control and result in a rapidly escalating arms race.
Interference with such capabilities would not only
contravene agreements like the ABM treaty but could
immediatly halt any restraint on weaoons procurement.

5
Ted Greenwood, Op Cit., p.1l. |

1) .. . R
Herbert Scoville and Kosta Tsipis, Op. Cit.
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As was discussed in chapter II the role that reconnaissance satellites

had played in the SALT IT megotiations was important. But as the use o

reconnaissance satellites becomes more prevelent in the future, the use of

all satellties as actual "weapons of war" may become more likely im che

far future. The following section will deviate from the discussion of

reconnaissance satellites and will highlight how satellites may be used

as weapons in the near and far future Remote sensing and telecommunications
|

satellites are virtually the only types of satellites that occupy space

at present but they may §oon be accompanied by other, more "hostile"

satellite systems.

(1) sateliites as weapons in sSpace

The use of armoured satellites for mi,lita{ry purposes will involve
two key components in the 1980's--satellites tipped with nuclear warheads
~and laser saf;ellitesi 0f the two, the deployment of lasers seems the most
‘likelya

... advances in zeéhnolow and rising disenchantment with
nuclear weapons (because their catastrophic eftects

prevent their actual use as a deterrent against nuciear
aggression) have made space-borne radiation weapons
more interesting. Lasers have been considered as kill
mechanisms for use in outer space, because they seem

to be technologically feasible and vossess certain
features’ that make them a likely candidate for a weapons
system.

7
Herbert Scoville and Kosta Tsipis, Op Cit., p. 11-12.
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The legal questions surrounding the use of these satellites are complex.
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The American space shuttle Columbia has the capability of placing laser

equipped satellites in space and repairing them in orbit. These satellites

will be used for "peaceful purposes" but that term remains somewhat ambiguous

because the most simple laser satellite could be turned into a laser

weapon.

The arms race in sSpace may someday involve laser weapons. In the meantime,

the U.S., the U.S.S.R., and the United Nations will have to face a

A laser must have great power and good focusing ability
to be an effective weapon. These characteristics how-
ever, are also required by the lasers that NASA intends
to use for earthquake prediction and geological studies
from orbit. A laser that is a scientific instrument

at a distance of 40,000 km. could be perceived as a
kill mechanism from range of 100 km. Although the
United States and presumeaply the Soviet fmion as weil,
have extensive and sophisticated means of observing
all space launches and maintaining surveillance of
objects in space, it would be particularly difficult
tq assure that a space vehicle would never in the

‘future approach another space bornme object more closely

than the agreed upon minimum distance as-long as it has
the ability to change its orbital characteristics om
command.

number
¥

of moral and ethical questions concerning the placement of laser weapons

in space.

Economic and strategic¢ questions will also have to be examined. How

8 . -
Herbert Scoville and Kosta Tsipis, Op Cit., p. 12.
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will Europe fare im any such arms race? Will missile destroying lasers be

placed over all strategic areas of the world or only over the United

States and Soviet Union? Another problem will concern the high technology

that will be needed in developing these satellites. In spite of the enormous

amount of money that is already being Spe‘nt on weapons development and the

arms race, economists, politicians and military experts will have to

calculate whether or not such R and D would eveniyally be so cost

—

effective as to warrant placing these weapons in space.

- | |
- Although much more than a laser is needed for a |

radiation weapons system operating in orbit arourx

——  the earth, it is quite possible that both countries
iboth the U.S. and the U.S.S.R.) would be in = “
position to emplace these and other such~weapon
gystems in outer space in the next twenty years.
Laser weapons would be prohibitively expensive and
of gquestionable effectiveness in an anti-missile
defense system, but lasers could be practical in a
specialized antisatellite system. :

The Americans, however, have already indicated am interest in

developing

laser weapons systems at least on a small scale basis. Already Congress

is attempting to develap programs that would finance research into space=-

based laser weapons. Martin Marietta, a U.$. high technology company, is

being asked to put into space “an operational system of 10 - megawatt/

10 - meter dia~optic hydrogen-floride lasers by 1983, with 35 laser

1bid. ‘ B

battle
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stations in the system.” 3Segmented cox%osite material mirrors of the

type developed by United Technologies would be useful for beam direction.

~-0ther parties, such as the Canadian government, believe that the.

United States will be prepared to place anti-satellite systems (it is

cautious not to identify which systems) into orbit by the late 1980's.

A report which analyzed U.S. space market potential stated:

within five to ten years space based systems will
constitute the first line of defense for the U.S.
against a strategic nuclear weapons attack. A major
move is underway to provide systems by the mid to .
late 1980's that will operate from nuc¢lear hardened
satellites to enhance U.S. survivability through

improved early warning, ballistic missile and

bomber attack assessﬂent and destruction of hostilc

systems from space.

The Soviet Union apparently views the matter similarly. As mentioned

earlier, the Americans can command an advantage over the Soviets partly

because American R and D "think tanks" incorporate private industry as

well. One is led to believe, therefore, that ald%iugh the Soviet Union is

fursuing R and D into antisatellite weapons, the Umﬁd States clearly has

the advantage.

10

x

“Martin Marietta Stresses Technology in Two Areas", Aviation Week

and Space Technology, volume 116, number 8, February 22, 1982, np. 66-67.

11

Canada, Canadian Space Industry: Marketing Opportunities In The 1980's,

(Ottawa: Department of Industry, Trade and Commerce, 1980)
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iﬁﬁg Soviets last week (the week of February 12, 1982)
petitioned the United Nations for a treaty banning all
weapons in space, singling out the USAF/VOUGHT anti-~
satellite miniature homing vehicle to be launched by
the Mc Don?gllnbouqiqg F-15 as a violation of this™ -
principle. T

Nevertheless the Soviet Union is actively pursulng anti-satellite systems.

It has been rumored that the S$5-18, one of the most sovhisticated weapons

systems of the Soviet arsenel, has at least the notential to knock out

o

low altitude American satel}ite stations in orbit. The problem is that
interception in space is still a difficult task.

In terms of anti-missile capability, the Soviet Uniom is known to be
experimenting with satellites that would destroy American micsiles that
are. aimed at destroying Soviet satellites. Such systems are not in place,
of course, due to the Outer Space Treaty. But the problem for the Americans
as with the Soviets, will be to detegmine whether satellites deployed in

space for peaceful purposes will actually have multifunction capabilities,

‘\
i.e. capabilities for testing anti-~satellite systems. :

..+ (the) Soviat Union 1s operating in low earth orbit

an anti-satellite battle station equipped with clusters
of infrared-homing guided interceptors that could dest-
roy multiple U.S. spacecraft. THE PODDED MINIATURE

ATTACK VEHICLES PROVIDE A NEW USSR CAPABILITY FOR

SNEAK ATTACKS ON U.S, SATELLITES. In the past, the Soviets
have launched killer satellites to fly past Soviet target

12 ... . C .
“Bditorial", Aviation Week and Svace Technology, volume 112, number 4,

August 31, 1981, p. 13.
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sPacec::ft within one or two revolutions. U.S. early
warning satellites and radars then could detect the
booster launch and determine from the mecha&%cs that
an anti-satellite test was being conducted.

Another key problem that the United States and the Soviet Union may
have to face is the vulnerability of satellites to attack.

Space based systems, either defensive or offensive, .
cannot be securely protected. Hardening them, deploying
decoys, providing a measure of maneuverability, or

placing them in orbits that permit several hours

warning time of an impending attack can offer a

degree of safety by complicatiry the problems of the
attacker. But a determined adversary, willing to

undertake the colossal costs associated with space

war fighting, ciﬂ destroy or render ineffective any

space platform.

This factor could act as a deterrent against a massive buildup of space

 based systems. But there is little doubt that both the Americans and the

Russians would invest heavily in such systems if they percieved that their
satellites (both armed ai unarmed) were in real danger of being destroyed.
” Aé chapter IT had illustrated, the Outer Space Treaty became the most
important treaty on the peagceful use of outer space that has ever been
signed. The primary clause, article IV of the treaty, forbade the

emplacement of nuclear weapons or any other weapons of mass destruction in

space. The moon or any other celestial body {e.g. Mars) could be used

13, .. . . :
"Editorial“, Aviation Week and Space Technology, velume 112 number 3,

August 24, 1981, p. 15,

14 . ) .. . .
Herbert(écov1lle and Kosta Tsipis, Op Cit., oo, 12-13.
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only for peéceful purposes. The U.S. and U.S.S.R, complemented this treaty
with the Anti«ﬁallistic Missile (ABM) Treaty in which both countries agreed
NOT o interfere with each other's national technical means of verification
or their ability to spy on each other via' the medium of sgtellites. However
Article IV did notdisallow the placement of anti;satellite systems in
space. They only prohibited theii actual use.

There are two problems facing both nations and space an experts alike
in using space as a medium for peaceful exploration and development: 1)

—

it is difficult to verify if one nation is in fact using space only for

"peaceful purposes and 2) it is difficult to differentaite between what

acti*gities in space are peaceful and what activities are hostile. Neither
the U.S.S5.R. nor the.U.5. is under any obligation to tell each other in
Advance what sateliites are being placed in space or why they are being
used. As a result, both countries must face the enormous task of trying to |
keep on record every satellite and every piece of debris that exists in
space (the count now exceeds 20,000). This is not easy because, as with
other Soviet weaponry, there is a much greater amount of secrecy surrounding

Soviet space efforts.

The main problem, however, surrounds the definition of what is peaceful

and what is hostile. As mentioned earlier, the space shuttle Columbia has

been designed and is being used for "peaceful" space exploration. Nevertheless,

the fourth mission of the space shuttle Columbia (June 1982) speni two days

R e TRy - S T e R — -
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in space carrying out a top secret Department of Defense “experiment".

One would not have too much trouble realizing that the intent of the mission

would be anything but peaceful (the Soviets havé always maintained that

'S

Columbia's purpose is primarily military) and that the experiment is

probably concentrating on placing anti-missile or anti-ballistic missile

satellites in space. However, in spite of the treaties which may prevent

. _ . ) - ’ B
the use of space for military purposes, there is little that can be done

until space has been abused.
In terms of scientific research for "peaceful purposes”,
- it is obvious that what is peaceful for one purpose may
not be for another, and the problems surrounding
VCRIFICATION of an item ur activity as peaceful becoumes
a critical and extremely difficult issue to resolve.
In fact, ..._(there is) no effective legal definition
distinguishing between "peace®ul™ and "hostile or
threatening”" military space aw:;iv;'.tfges until some overt
hpstile act actually has occurred. ”

In a sense, thi§ makes the policing of space an almost impossible task.
Future treaties will have to clearly define what activities are hostile ‘and '
w;hen it is no longer permissible fo.;:r a satellj:te equipped witp laser ABILITIES
to be éllowed in épéce.” Geqrqe S.Robinson voices this concern‘mosf; accurately s

It seems to me that a number of statesmen involved in the
ongoing development of international cooperation in
space, arms control and disarmament negotiations, and
the formulation of "new" space law are turning a blind

-

L 4

§

15 A . . s
George S. Robinson, Militarization and the Quter Space Treaty - Time
for a Restatement of "Space Law"" Astronautics and Aeronautics 17(2)
{February 19783}, p. 28. ’ )
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eye to the extension of Earth-bound warfare technology

into space and the impact of‘ethis militarism on the -

Outer Space Treaty of 1967,

The decision that both the U.S. and the U.S.3.R, will now have to
make is whether or not they are willing to keep space free of any weapons
or weapons systems. If they want togdo' so then their task will be a difficult
one. A new Quter Space Treaty, while credible in its intent for keeping
space peaceful will have to be revised in light of the arms race that is
taking place in space. A new treaty must specify what a satellite can or
cannot do and what limitations will be vlaced on both telecommunications
and remote sensing satellties.

fa e

If the U.5. and U.5.5.R. decide that space need no longer be kept as a

weapons free zone, then the arms race will assume a new dimension that could

er ther deter the threat of nuclear war on earth, or increase its probability.

(2) The Military Options For Canada

Canada’s main space partner is the United States: it was NASA which
launched all nine Canadian satellites. The close ties between these two
countries wi;l no doubt continue to be strengthened because of the tech-
nological, cultural, and geographic similarities which both countries

share. Both countries are allied members of NATO and both countries form

»

16
Ibid., p.26.
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the Northern Air Defense Command--a crucial player for the United States

should the two superpowers ever go to war. As a result, both countries

share an enormous amount of technological information with each other,

This includes information derived by satellites.
In 1969, newly elected Prime Minister Plerre Trudeau commissioned -

a white paper on Canada's defense policies for the seventies. The White
Paper, released in 1971, noted the importance of keeping constant
surveillance over Canada's territories. It pointed out fhat the Canadian
Foftes at that time were in such a state that they were hardly a formidable
force on the world scene. A more updated and integrated role for Canada
was advised and surveillance was named as a key component of a restructured
Canadian Force. The White Paper also recommended that Canada should have
an integrated force which would combine the army, navy, and air force.
Updated weapons systems were recommended for all three component parts of
the Canadian military.

It has been possible...to organiée Canada's

surveillance arrangements so as to make them

completely compatible with the needs of collective

security. At sea the selection of trade defense

as a NATO role is perfectly harmonious with

Maritime surveillance for both tasks require contin-

uous observation of the seas off Canada's coasts. The

only knotty problem which has to be faced in that
respect is whether there is a need for an effective

anti-submarine surveillance in the arctf{c waters.
in the air, surveillance of Canada's ai%gﬁ::: is an

entirely necessary aspect of protecting € ecurity




of the United States air force nuclear delivery system
" upon which, together with the U.S5. naval ballistic
missile submarines is based the entire structure of
& NATC defence. North American air defences may be redun-
dant in the ballistic¢ missile age, but aerial surveillance
is still necessary, and in the future it may be nece-
ssary to provide defenses against long-range cruise
missiles by maintaining interceptors far enough north
to be able to interdict t]':t)e mother aircraft before
they reach launch point.
’ As a result of the White Paper but more importantly because of the
development of aerial surveillance instruments in the Seventies and the
eighties, Canada more by circumstance than by want, has become a major
player in the outer space race. Her vast size has ‘been a problem that has
hindered her development as a nation since the “eginnina. The need for an
established communications and remote sensing industry has made Canada
one of the largest p\m}:lucers of satellit:z technology. This technology has
led to the development of telecommunications satellites such as the ANIK
satellite series.
A number of Canadian companies are involved in the development of
telecommunications satellites and remote sensing satellites. While scme
Canadian companies are producers of satellites, most compaxgles simply

produce special parts for larger satellite projects. Most Canadian companies

are subcontractors for larger American corporations, the majority of whom

*

17 .
Nicholas Tracy, Canada’s Foreign Policy Objectives and Canadian
Security Arrangements in the North, Operational Research and Analysis
Bstablishment, (Ottawa: Department of National Defense, 1980), p. 55,
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have contracts with NASA. Nevertheless their presence is felt in the
international satellite industry and their technological exvertise
alone could enhance Canada's role in the arms race in space.

Among the most proficient producers of satellites and satellite
K

components are Canadair, Fleet and Control Data. The Canadair CL-215
Multi-purpose Aircraft can verform a number of surveillance functions
including maritime surveillance, Of the surveillance systems there are

three that fit the needs of the military: the CL-89, CL-289, and the

CL=227. The CL-89 is used in the West German and British Armed Forces.
It uses infrared and advarced line scan senscrs., The CL-263, a mcdificacion
of the CL-89, is being used by the West German and American militarxy.

Both are mid-air retrieval cameras. The CL-227 is a remotely piloted

vehic¢le that can take off and land via remote control. It too uses

. . . 18
infrared techniques. None of these sensors however are space based.

Fleet Industries, a division of Ronyx Corporation, produces both
>

commercial and military satellites. They have been involved in the
production af the Anik C, Anik D, and Landsat among others. Control

Data produces strictly military satellites and specializes in verimeter
" \ '

‘s 19
surveillance sensors.

18Canada, Canadian Svace Industry, Oo Cit., po. 20-23,

191bi4., pp. 34-57.




These companies gpearhead the drive for Canadian comp;nies to become - !V

a part of the lucrative Amg?ican satellite market. For the near

future at least, Canadian industries will become wore competitive in the
|
bid for NASA and other American military contracts:vThe Defense Production j)[
Sharing Agreement will allow Canadi;n companies to grow in this field. { : f
S, o P
" But Canada also produces mucé'gf/its own aquipment for communications‘
and remote sensing gechnology and at least has the potfential for producing 1

artificial satellites that will be able to gpy on the Soviet Union.
The far future (the 1990's and beyond) leaves many unanswered questions
for the role of Canadian industry in the development of remote sensing ” \
satellites., Part of this thesis will maintain that the role of Canadian

. |
industry will become increasingly important as the arms race continues and 1
‘ i

as the buildup of arms in outer space continues. .
v%\’w ‘ |
The 1980's will see a decade of expansion into outer space. Canada

has the opportunity of becoming a part of that arms race. In all prob—

ability she will become a significant factor because of the dependence of

her high technology industries on the U.S. for contracts in this field.

The one question for Canada will be whether or not she should contribute

independently to the arms race In space and whether or not she can risk such

a venture. If Canada were to separately survey the activities of the Soviet
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Union it would mean that Ottawa would be developing a ﬁore aggressive defense
policy vis-a-vis the United States and NATO (which views Canada as a
satellite of the United States) than heretofore. Such aggressiveness is not
likely to oc¢cur. A more probable scenario would involve the bﬁil&ing of
remote sensors for countries outside of the U.S. Thié h;s already occurred
on a small scale with the buildup of the Canadair CL-89 and CL-289 series.
With proper investment Canada can become one of the principal suppliers
of remote sensor technology not only to NATO allies but non-NATO allies as
well. Such tactical moves would place Canada in a prominent position in
defensg,circles but might seriously aamaqe her credibility as a neutralist
powerfin international politics.

The presence of remote sensors over Canadian soil has been for the
most part a peaceful effort on the part of Canadians to live with if not
conquer the vast Canadian landscape. The majority of remote sensors are
used in environment related missions. These iﬁclude soil analysis, mineral
exploration, and seismological research. The purpose of these sensors is
primarily to obtain dgta‘to be used in envirommental planning and industrial
investgent‘ How Canada is developing the capability of using the information
;hat she is gathering by remote sensing technigues to aid in defense of “
Nofth America and in gathering intelligence on Soviet activities is a
éﬁestion that she has not fully answered.

The conclusion~14 that much of what happens in the future will concern




{

the attitude of the

gathering information vis-a-vis the Soviet Union is now intricately bound
up in American militfry activity. Before Canada dioes pursue an independent
line of defense policy serious consideration nust be given as to the benefits
and risks in becoming less dependent on the U.S...The lucrative contracts

that Canada has been able t¢ aquire because of the DPSA would diminish and

137

federal government in Ottawa. Canada's intelligence !

1

a "breaking away” by Canada from her traditional military posture might

affect Canada’'s trade relations with the Americans in general for which a

doMnance-depFndence relationship exists on the part of the United States

ft

towards Canada. What remains clear is that Canada has the potential to

~e

become a world leader in the field of remote sensor technology. But if |

Canada lacks-American investment, and more importantly, American approval

of her defense actiwvities, then Canada could stand to lose more than she

could ever gain.

Because Canada is only a MQ‘sized country, her role in the deployment
of reconnaissance satellites must be tied in with 1) her concept as a
high technology producer for this decade, and 2) hexr own perception of
herself as a sovereign state in this world. Canada's reliance on the U.S.
for her. defense needs has allowed Canada to enjoy some of the benefits of
being a member of NATO and NORAD. The strength bf her neighbour to the -
south has given Canada all the security she needs for a common defense of
her own border. This attitude has been %hdlenged lately by the Reagan

administration. Canada's role in the Defense of NATO must be increased, the

r

»
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new administration argues. Indeed, the proportion of GNP tha£ is spent on
defense in this country was only the sixth largest of any country in NATO
in 1981.20 If Canada has the technical capabilities to build reconnaissance
satellites does she or should she have the military fortitude to deplqy
them? -

This issue was spoken to by the Interdepartmental Task Force on r
Surveillance Satellites. Relé;;ed in 1977, the_Task Force report identified
“surveillance” in this way; "Within the narrowest concept of sovereignty
control, surveillance can be defined as the detection and observation of
human interVvention in whatever form it might take>within the region of
concern".21 The report recommended that satellites be deployed to aid in
Canada's protéction of herself, to aid in gaining knowledge of her
environment and ecology, and to ¢reate revenue by leasing the satellite
services to other countries. The report identified six features of sur-
veillance by satellite that ;1aced it above any other type of aerial or
ground surveillance. They are: & | _ _

1) Completeness - in continuity of coverage at synoptic scales.

2) Accuracy - in location of detected targets in the vicinity of ground

control points.

20 . . . ‘1
International Institute for Strategic Studies, The Military Balance
1981-1982, (London, International Institute for Strategic Studies, 1981), Pp. 22-39,

21 ’
Interdepartmental Task Ebrce on Surveillance Satellites, Satellites

and Sovereignty, {(Ottawa: Energy, Mines, and Resources, 1977), ». 7.
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3) Reliability ~ operates in all weathex, day or night. - !
4) Timeliness ~ data can be received and processed in close to real time.

5) Repeatability - fixed radar beam geometry relative to the earth’s t

surface, and satellite passes that repeat over any point at constant sum

angle, ensure repeatability for radar sensors but also for optical sensors.
- |

1 , o
6) Cost - using systems dedicated solely to sfmple detection and location |

GF relatively large targets and to monitoring envirommental factors, the ]

total cost of satellites over 15 years would be only one-tenth that of

— aircraft for the same fwequency of wide area coverage. Also, costs could be
. “ . 22
shared with other nations.

The report also identified four negative features of surveillance satellites:

ability of any sensor compared with typical aircraft altitudes, with the

i exception of synthetic aperture radars where resolution is independent of

i
§

|
]
!
|
1} Resolution - an altitude of 800 km. places stringent limits on the ' }
\

\ range.

2) Signal Processing - covering a large area, even with moderate resolution,

5 places severe demands on recording and processing technologies.

3) Data Handling, Analysis and Dissemination - the high rates for satellites -

will place strains on man's ability to an_alyze and interpret the data, and

|
22 '

o Ibid., p. 10. '
|
|
!
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‘place large demands on broadband communications facilities for dissemination.

4) satellite Launch - Canada must rely on another nation to launch its

satellites. 3 ‘ v
On balanc¢e, however, the Task Force did ref_comend that satellites shoﬁd
be deployed as the benefits would outweigh the costs.

Canada does in fact possess a surveillance capability ‘which is
independent of any other country including the United States. The Task Force
noted that an option for Canada in the SEASAT - A program was to operate
the surveillénce satellite without any help from any country. The only
prohibitive problem at present, it would seem, is that, as already explained,
Canada lacks adequate launching capabilities. This does not mean that the
construction of such facilities would be so costly that they would be
cost ineffective. When structured in with all the cos;:s of operating a
éénadim surveillance satellite system without international participation
as opposéd to operating with international participation, the costs would
differ by only some 43 million d«::'llaufsu24 This is actually a small sum
when one c¢onsiders the enormous technical and financial benefits that could
be derived if such an option were pursued (there yould of course be some

risks as outlined in s$cenario three of this chapter).

v

23
Ibid., p. ll.

/ 24 ‘ '

7 According to a report the total capital costs for a Canadian satellite

International participation would be- 263 Million and with International
participation would be .180 million. Source: See footnote 25 this chapter.
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In total, the Canadian government plans to spend 475.8 million
. 25
dollars on space programs between 1981 and 198S. Of this sum, a total
of 135.7 million will be spent on remote sensing. Other areas include the

communications program, space science, technology development, and

maintaining scientific links with the European Space Agency. Most of the

money will be designgted for resource management, territorial, and envircmmental

surveillance. 6 The relationship between this 135.7 million dollar investment

in remote sensing and the military benefits that might be derived from this
investment has not been fully explained by the federal government. It is

known that 18.1 million of the 103.6 million being alloted for the communi-

' . e ‘ 2i
cations program is being used to aid in military and navigation programs.

What is certain is that Canada is one of the few countries in the

—_—

world with a prime contractor capability for satellites and satellite

. £
parts (i.e. remote sensing satellites). It is one of the few countries in
the world with the industrial capacity and scientifi¢ expertise that is

tequired to design and build complete satellites. Secondly, Canada is in a

good position to produce if not deploy reconnaissance satellites because of

h

| ) '*\\
th% rift that has been developing between Washington and Western Eurcpe “/ )

since the beginning of the decade. Y

il

‘I
25 .
Canada, The Canadian Space Program for 1982/83 - 1984/85, (Ottawa:

Minister of State for Science and Techrploqy, 1981), p. R, -~

“

26
Ibid., p. 8.

7
2 Ibid. ,

i e e




It would also appear that certain nations are becoming
increasingly uneasy about their dependence on U.S.
surveillance satellites and monfitoring services. The
French have already announced plans to launch their
own satellites in 1983, and ESA has begun a three year,
11 million dollar prepatory study of two earth obser- ;
vation satellites for launching:in the mid-1980's,
bDeveloping nations are equally becoming aware of the
benefits of ggtellite based surveillance and monitor-

- ing systems.

although the Task Force recommended that Canada use her capabilities only

for her own land and waters, the alienation that Europeans have begun

to feel about the U.S. may prompt Canada to seek closer ties with her NATO

European allies., This has already begun to happen as the above quote
suygests. But this rift has not yet emerged very d&learly in the »
defense sector.

In general, however, any move by Canada to strengthen the surveillance
of her r;erritorial boundaries by remote sensing would be welcomed by the
U.S. The satellite to be deployed could be a polar orbiting sitellite and
at 72 N would infringe upon only the uppermost part of Russian territory
but would provide continuo:Js coverage of the polar icecap. This would be
beneficial to NORAD and the collective security of North America.

How far can or should Canadian sovereignty in outer gpace extend?
This ques;ion might best be answered with the reply: How far can American

sovereignty extend into Canada? It seems that Canada is willing to forfeit

28 )
Canada, Canadian Space Industry, Op Cit., p. 79.
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L)

her sovereignty for the integrity of the NATO/NORAD alliance. For Canada,
|

|

E security is more important than sovereignty. Continentai integrity (i.e. -
|

. the common defense of North‘America) must take precedence over territorial

) integrity (i.e. the specific defense of Canada alone). Canada's military role
I )‘ - : _
!

in outer space (as with land, sea, and air) is insepa#ablé from America's

strategic interests. what Canada can accomplish by ma*ntaining a separate

]
1}

. . |
reconnaissance presence in outer space is that she caﬁ donate separately
i |

to the common defense of her borders instead of only jointly to that defense.

|
| |
{ [}

! -
1
I

; Continenﬁal integrity and territorial integrity are n%t mutually exclusive.

; The T ask Forre revort suggested that being more%independant in

R . P
\ . . ) ! .
the area of surveillance was not only possible , but |desireable. In fact,
_ 4‘}‘
the report had repeated this assertion a number of times. Canada has

begun to adopt the principles of the report in small ﬂgrt. The Canadian
» government has made it easier for companies that speciilize in the develop-

ment of remote sensing equipment to market their produc#s and services. This

has been done through easing tax restrictions and by théiqovernment assissting

I}

; Canadian companies to sell their products by the governmént using its own
|

; influence to lobby foreign interests. However, the federai go&ernment has
’ . l

i
¢
not vet developed a policy that will appease the question@of sovereignty

i 1
I
i I

!
; and the specific questions that reconnaissance satellites\pose‘ Admittedly,
| w

» the Task Force report had not spoken to this issue directﬂy.

I
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#(3) Present and Future CaBabllltléS

T in Satellx.te Developmen t : -

e

/ T

With reconnaissance satellites specifically, and all space technology

generally, the United States holds a commanding lead over the Soviets. It IR

would be erronecus to state however, that Soviet capabilitdies in space

-

should be written off for the rest of the century. The Soviets were well

behind the americans in the arms race on earth in the aixties but they ‘ !
emerged with a decisive strategic advantage in the seventies. One should

note the statement of President andropov that Russian technological efforts

_must now concentrate on improving Russian defense via the medium of outer

29 !
space. |

Generally, the Americans will continue to be stronger in all aspects of

space technology. ‘Tables X, XI, and XII {iadicate that the Americans were
the first to deve‘lo:p military satellites and that those satellites had a

R .3 A ;
longer lifetime and more advanced capabilities than the Russians now have.

]

The Russians have had to deploy more satellites and their satellites have

had a shorter orbital lifetime and a simpler desig'n. In some areas of
satellite reconnaissancerthe Russians are. as much as five years behind the
Americang.

It is true that for the near term at least, the possibilities‘of

-
At s

weapons being placed into space are small. The' current emphasis in both

29 N
Gerald Utting, "Shoot For the Stars, Andropov Urges Soviets", Toronto

Star, 5 December 1982, p. Al6.

% . ]
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&he Soviet Union and the United States has been to reconstruct ground-
based forces and to increase the production and deployment of nuclear

weapons ., But the present role of reconnaissance satellites may provide an

incentive to the Americans or more probably the Russians to divert military

4
[

funds away from the nuclear arena and into outer space, especially if a
. 2
weapons reduction accord is signed within the decade. This suggests that
both the Americans and the Russians may want to limit ground, sea, and
air based military advancement so that they might pursue the development
- .

weapons in outer space where, once again, both sides may attempt to
achieve a new "strategic" advantage.

That reconnaissance satellites occupy a unidque positioh 1n the arms
race can hardly be disputed. But it is their fungtion as a "verifier"

"of enemy activities which not only places these satellites in strategic

jeopardy but also creates an incentive for both sides to develop ways of
|

3

neutralizing them especially if a large scale conflict does occur. The:
Americans have much to fear if the Russians’ interest in dewvelopina gnti-
satellite weapons because the American satellit2s are becoming multi-
function instruments which provide a variety of¥services such as reconn-
aissance, ocean navigation, and telecommunications.

In the fictitious but highly publicized account of a future nuclear

war, General Sir John Hackett in his book The Third World War writes of

Al

the enormous setbacks that the Americans suffered when their reconnaissance

g%
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satellites were destroyed by the SOVietS?"The sudden removal of large

areas of satellite surveillance cover,‘vhowever, was to be much more
s , o s 30
accutely felt than the reduced communications capability”. * Hadkett's

-y
contention is that the communications functions could still proceed but
that the loss of information about troop formations could not be recouped.
Subsequently, in this fictitious account, reconnaissance satellites that
had been destroyed by ‘the Soviets were immediately repmlaced whereas tele-
communications satellites received little priority as communications could
. ) . . ' 30

still be carried out using the natural spheres of the earth.

The Pentagon's Defense Support Program operates three code 647 satellites

n

in geostationary orbits that are outfitted with infrared sensors to detect
the firing of Soviet rockets., The single satellite over the eastern

hemisphere would give the U.S. about half an hour's warning time if the

Soviets were to launch their land based missiles. The other two, hovering

=, high above the western hemisphere - one over the Atlantic and one over the

e »

Pacific - would provide less than fifteen minutes warning time of an impending
31 . . - . .
attack. If these satellites were destroyed before the Russians had fired

any rockets towards the U.S., then the U.S. would be at a strateqic

30
) General Sir John Hackett, et al., The Third World War., {(London:
Sidgwick and Jackson, 1978), p. 180.

31 .
"Living With Mega Death", Time, 29 March, 1982, volume 119, number 13,
p. 29. ‘
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qdisadvantage. There are a number of reconnaissance satellites operating !

at lower orbits but information as to the firing of Soviet missilesg is

not always readily available and even if it was, the transmission of the

data and processing of the information might be too slow for analysis.

Still, firing a missile at a satellite in outer space also involves

-

considerable risk. In 1978 it was predicted that it would take the Soviets

. ) . . X . 32
s1x to eight hours to reach an American satellite in geostationary otbit.

Although this prediction was made some vears ago, it might point to the

fact that both sides are not anxious to deploy qround-basgd anti-satellite
systems. Such systems would be vulnerable to attack and their effectiveness
might be brought intc question in any case. I{ it Las been very Jifticuit {
to strike a geostationary target; how more difficult would it be to strike l

a satellite which travels closer to earth but at a speed of up to ten km./sec.?

|
t
|
1:
Theré are conflicting opinions on the abilities of the superpowers to ]i
|
neutralize the satellites that are presently in outer space.-fny satellite }

intended for arms control monitoring must have sensors operating in the

o

: 33 .. . .
infrared band. = Photographic infrared coveragg can see through camouflage

N
while thermal infrared assists in night-time detection and

. ] R
emphasises objects such as smokestacks and engines. These satellites also !

32 , ‘ ] N
Stockholm International Peace Research Imstitute, Op Cit., p. 1l1l4. ;

3 .

There is a trend at present towards utilizing cosmic rays as sensors
but the point that is being made remains the same, regardless of the band
of radiation that is being used.
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become vulnerable' to enemy neutrglization. infrared operates through the
sensing of heat wavelengths of energy (see pp. 29-31) and it is easy for

an enemy to disut:;harqe radio waves that will scramble these wavelengths of
infrared energy and render useless the data that it sends back to earth.

This is a less costly, yet more effective way of neutralizing a ;‘econnaissvance
satellite to the building of ground-based or space-based anti-satellite

systems. However, the October 1981 issue of Aviation Week and Space

Tachnology reports that the Soviets are determined to build anti-satellite

'

weapons in space in spite of the prohibitive costs involved in the develop-

-ment of such a system and the ‘enormous technical, legal, and political

barriers that would have to be- overcome.
The Soviet Union is operating in low earth orbit an
anti-gsatellite battle station with clusters of infra-
red- homing guided interceptors that could destroy
multiple U.S. spacecraft. The podded miniature attack
vehicles provide a new U.5.3,R. capability for sneak
attagks on U.S. satellites.
*

This brings the concept of a war in space much closer in time and raises
ethical questions as to how far man should go in the defense-of his
territory. Will war someday be fought solely in outer space and what
effect will this have on the arms race? There is already some concern about

crowding in outer space. This will be discussed shortly.

The Reagan administration is known to favour the concept of a

34 '
“Editorial”, Aviation Week and Space Technology, volume 115, number 17,
October 26, 1981, p. 15. . &
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weapons system for outer space but future American Administrations may not

share the belief that outer space could or should be used as a battleground

for mankind.
The conclusions to be drawn here are that the possibilities for the

deployment of anti-satellite, laser, and even nuclear tipped satelliées

in outer space will depend mainly on the pace of the arms race in rhe coming

two decades. The technological problems can be overcome but the péligical
ramifications of such systems may be harder to justify to a world which

has become unconvin;ed that the arms race is ian fact necesaaiy. As Chapter
has indicated, the é;cision to deploy weapons of mass destruction in space
will not only come under the exclusive jurisdiction of the superpowers but

smaller nations as well who have already voiced concern over the legal

and moral implications of the satellite dilemma.

Smaller nations do not have the financial resources at present to
deploy their own remote sensors. As a result, they are both dependent upon

and vulnerable to, the high technology remote sensing abilities of the

more powerful nations. These nations only have limited ways and means by

which they may deal with this problem. The following section will

examine in a game theoretical context, some of the options that are open

to both the small nations and to Canada.

II

2

.
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{4) Gaming Reconnaissance Satellites: Strategieé and Qutcomes

. " o

Game theory is the formal study of rational decisions. It is used
by militar§ strategists gecause it examines how one entity will bei’ye
under eve;y possible circumstance in a military confrontation. Reconnaissance
satellites are applicable to any number of gaming situations but for
purposes of brevity and simplicity the two types of ;émes that will be
studied in this section will be the two person zero-sum gamé and the
n-person non-constant sutn game whose strategies and outcomes are more
difficult to predict.

as was discussed in Chapter II, the U.S. and U.S5.S.R. are, more
often than not, partners in their treatment of reconnaissance satellites.
They may use them against each other but they tend to prgfent a common
front in the international arena, i.e., they both maintaiﬂﬁthat outer
space should bhe res communis.gThis hsg often placed them in opposition
to the smaller nations of the world; specifically the nog;pligned nations
whé fear that the passage of these satellites over their territory is
a threat to their sovereignty. Politics, ultimately, decides any éroblem.
The United Nations is firstly a political body and only secondly a
diplomatic one. Much of the reason for discontent in international circles

is the fact that much of the world has little say in how reconnaissance

satellites should be allowed to operate in ocuter space. Ecuador is a case




-
i

in peint. Ecuador was one of the cosigners of the Bogata declaration. It had

made its objections known concerning reconnaissance satellites passing over

its territories at the United Nations. It might be arqued that reconn-

aissance satellites could only aquire a limited amount of information

about this country which would be of military importance. This country =

is relatively small in size (283;0%}3 sq. km.}, and is largely under- i\

developed. It has one of the poo§3§i standards of living in the world | ﬂ
W, (per capita income of less than ‘\5200 per person in 3.981) 3 and its s r

government is both friendly to, and in need of suppc;r‘t&éom both

’ o

superpowers. Aside from gaining information on roads, mineral resources,

and vecetation, it might be argued that there is little information that

any superpower could use against Ecuador that would actually threaten its

- 1

security and sovereignty. How then are its rights being infringed upon?

There is little chance that any power could take it over because of its ‘
awkward proximity in relation to the U.5. and U.S.S.R. not to mention
the international repercussions that would result. Yet Ecuador insists
that reconnaissance satellites are a threat to its sovereignty and that ) i
they are a serious infringement upen its rights as a nation. To a certain f

‘ extent, Ecuador is correct in making this claim. Chapter II of this thesis has {
examined the question of sovereignty in detail. The conclusions that were

drawn focussed on how the presence of satellites over foreign territory f

X
3SECuador is ~ne of the world's poorest countries.

PR R R .- e
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was not illegal but neither was the destabilizing or neutralizing of these
satellites illegal. Scenario #1 will focus on the strategies that Ecuador
may pursue in its attex;\pts to stop reconnaissance satellites from passing
over its territory. This scenario will be examined via the two person

zero~sum game strategy. This type of a game allows for payoffs to occur
- - — T
for both sides but is made to work such that one side will clear}y emerge
as the victor. ,
‘ Scenario # 1
Problem: Ecuador insists that Ameri<in and Soviet satellites should not
cross its path. Americaps and Soviets reply that their satellites must
cross over Ecuador in order to remain functional and that space is res
communis. In a two person zero-sum game only one player can win. Although
simplified, thig gaming strateg'; can be Japplied to the conflict bef:ween
Ecuador and the US/SU. This game will be exam;i.ned using an arbitrarily

asigned value of -10 to +10, O will represent no change in outcome.

Strategies for Ecuador

Outcomes
1) continue to protest at the U.N. -nil
[ 3
2) neutralize the satellite -stop reconnaisgsarnce

-logse monetary support
from both superpowers.

-create an international-~10

crisis.

3) do nothing -nil
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_ 3
’

In all probability, satellites will continue to pass over Ecuador's

territory. Ecuador's best option is option one which, if pursued diplo-
matically may effect some change. Ecuador must realize that its protests
can only be effective if they are voiced in conjunction with other states

that hold similar views, Thus, Ecuador must attempt to minimize its dilemma.

That is the only strategy that is left for it. This would change the _

character of the game from a two person zero~-sum to a n-person zero Sum.

v

Strategies for Ecuador Outcomes

1) Ecuador organizes other countries -no change~--problem remains 0
to protest the presence of satellites or

over their territories. -Increases the pressure on

the Soviet lUnion and the

-  United States to remove the
satellites from their terri-
tories. +10

The options for the non aligned nations in this game are:

Strategies for Non-aligned Outcomes
1)} Support the actions of Ecuador 1) will inc¢rease pressure on US/
} ) SU to be more responsible
in outer space. +5

2)will worsen the relation-
ship with US/SU on whom they

depend for economic aid. -10
2) Support the position of the Us/sU 1)opposite of above -5
2)opposite of above +10

From the choices présented above, nonaligned countries are in a no-win

situation. A diplomatic route that they might wish to follow is to
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moderately support the demands of Ecuador while insisting that the US/SU

be allowed to continue in surveillance functions. Non-aligned nations have

both benefitted and lost in this game but the payoff for them is zero.

The scenario again becomes a two person zero.sum game as the non-aligned

best option is to not get involved in the debate.

In the conflict with Eguador, the United States has a limited

number of options open to itu

Ogi:ions for US/sSU

1) re-route or redirect satellites
so that they do not pass over this
territory. -

2) bargain c¢oncessions with Ecuador
and promise that the information
that is obtained about that country
will be passed on to it,

3) do nothing.

v

Outcomes
A ——

1) reduced ability to
aquire military information., -10

1) satellites will remain
over area and info may still
collected. +10

1) the US/SU must be pre-~

pared to accept that their
satellites may—be neutralized
at gome point in the future. +5
2) The US/SU may contihue

to ¢ollect information about
themselves and each other. +10

The best option for the US/SU is to pursue option three above

while the best option for Ecuador is to pursue option one (two pages

previous) . For this game the US/SU retains a clear advantage and reconnaissance

satellites will continue to pass over Ecuador in the near future. Ecuaddr

will be almost powerless to gtop these activities.

k|

36 . .
For a detailed examination of zero sum games see:

T.C. Schelling, " What is Game Theory?" Contemporary Political Analysis, edited
by James C. Charlesworth, (New York: The Free Press, 1967), pp. 212 - 224,
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Scenario #2

L
4

When anq where does outer space become res communis? How far do
the rights of a nation extend to in outer svace? As discussed in Chaoter
II, a technical vroblem with extending sovereignty to the air and beyond
is that the earth is not flat but round. As illustrated below, the |
|

o
territoriality of one state cannot ideally be disputed by another

state. This is exemplified in Diagram I.

_ Diagram I

However, an object may remain over its own territory yet it can aquire |

information about an enemy territory as well, This is illustrated in Diagram II.

Diagram II |

although the satellite belongs to nation "B" and is operating within - !
its own territory, it also is in a position to spy on nation "A". Is the |

satellite in nation "B" violating the territorial rights of nation "A"? If
o
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this is so, is nation A justified in taking retaliatory action against

o ‘
the satellite which is geostationed over nation B?

What is true of reconnaissance by ships and by aircraft
applies equally to reconnaissance, as such, by satellites.
wWhether such reconnaissance is lawful or not under inter-
national law depends, therefore, in the first instance

on whether the reconmnaissance is within the territoty

of the state under observation or is outside of it. .
This will depend in turn on the height to which a

state's sovereignty ove§7the airspace above its terri-

tory is said to extend.

The scenario presented here is intended to act as an antecedent to scenario
#1. In this scenario the reconnaissance satellite could be a geostationary
satellite which does not move within the territorial boundaries of the other
nation,

Problem: a satellite hovering over nation B is collecting information
about nation A that may be jeopardising the security position of

nation A.
Strategies for A OQutcomes
1) Do nothing. : - espionage may continue

! indefinitely. Security
interests will be further

jeopardised. -5
N i . . .
2) Neutralize -espionage will stop. +10
~distrust will increase. -10
-no satellite is safe.. ~10
3) Protest at U.N. ~ limited concessions +5,=5

may be made. ¥
;3
The scenario [presented here cannot simply be referred to as a zero~-sum game
for there is no clear no clear wihner or loser. One side's loss is not the
other side's gain. This scenario reflects a two person non-constant sum game

for there is no clear winner or loger in the conflict..

37Mattin Shubik "The Uses of Game Theory" Contemporary Political Analysis

ed. by James C. Charlesworth, (London, Free Press, 1967), pp. 249 - 250.
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There is room however, for a joint payoff to occur between nations

A and B. Nation B could either concede to nation A and lose its ability
; y to collect information from nation A, or it could agree to release the
information “that it collects about nation A to nation A. In either case

it is in a minority position.

e e e~ — = oo

Problem: A reconnaissance satellite belonging to nation B is spying on

nation A and has its satellite neutralized by nation A even though the
- satellite is hovering over nation B. -

Options_for R Outcomes -

1) Do nothing. -Nation B loses its data w
collection capabilities. -10 |
2) Place a new satellite -High probability that
in space to replace the disabled nation A will repeat its l
cne. action.
a
3) Protest at the U.N. create a debate about the
’ incident. 0 ‘
° |
The OST is designed so that there is no guarantee that space is res '

comnunis. To date, the forces prohibiting nation A from committing such

8

an act are not legal but, rather, technical. Most countries have not yet

! developed the capabilities to neutralize satellites even in low orbits. Thus,
there is a continuing need for the international community to negotiate a
treaty which speaks directly to the issue of the legal status of satellites

- ,
in outer space and what they are prohibited from doing, even in their own

territories. In this scenario, there is not a clear winner or loser. This i

! scenario reflects the real-world dilemma that both countries must face Sen
] ! Y ) ‘
either one or both countries employ reconnaissance satellites. | 3

] . .
‘ J U, p———
l . >
.
-
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Scenario # 3

~

Should Canada become involved in the development and deployment of
?éconnaissapce satellites? What kind of strategies would she be able to Dur-
sue? This is an important question for Canada because Canada is one of the

few countries that is in a position to develop and deploy reconnaissance _

satellites. It alreadv rossesses a highly advanced telecommunications

satellite network and is a world leader in the field of remote Sensing.
The question to be studied in this scenario will be examined as a n-person

non-constant sum game. This assumes that the strategies of the superpowers

and their present dominance in this industry will change only marginally if
Canada does become an active player in this field. Canada's reasons for
becoming more active in this field may be both economic and strategic.

«+.We cannot dissolve NORAD as long as our defensive

' operations are ground based or even partially air
based. Hence, our problems will revolve around (a)
detection and (b) command functions, that is who should
do what? and to what extent? Cbviously for Canada at
least, the ABMD/S (Anti-Ballistic Missile Defence
System), does indicate a gradual shift of ABM toward
‘the north and the possibility, of space-defence

ground based forces cannot perform. Such a horizontal-
vertical shift from south to north involves Canada more
than in the past, in the defence of North America...
from the standpoint of effectiveness, such a step is
inevitable 38 "

38Nicholas Nyiri, Alternatives to Nuclear Warfare: A Possible Role

for Canada in the US/USSR Nuclear Balance, 2 volumes, Occassional Paper #2.
(Waterloo: Waterloo Lutheran University) 1971, p. 453.
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-

To speak to this point Canada shall be given a definition and other players
will be included to define the position of Canada in the world.
The players in this game shall be defined thus:

n, = Canada

i
1 |
a, = US T |
z | 1
n3 = SU ‘
o, = Us/su |
og = UN (not to include LPSILY n&)
ne = UN (includes n,, g, na) oo
n, = Other players (future players) - ‘

-

Coalition structure and formulation play an important role in inter-
national affairs. Shubik states that for a set of seven players there are a
zaximum number of 127 coalitions. For n players there would be 2% - 1 coalitions

that could be devised. Therefore, 27- 1 =127 and 26 - 1 =63. These are the

maximum number of coalitions for Canada in considering her military options

vhen she decides to deploy reconnaissance satellites (assuming she decides

to do so). If Canada does not develop and deploy reconnaissance satellites

then the short term advantages according to this strategy would be mainly !
v

economic in nature. The regult would be that, in the long term, Canada

would experience a loss of competitiveness on the world market. This would




be disadvantageous for Canada's future in the high techpology market

in this field. On the other hand, if Canada develoos and deploys reconn-
aissance satellites then the long term advantages would be economic as
Canada would become more competitive in the world market.

The payoffs for Canada in her decision to deploy satellites by
herself or in coalition with others is not easy to define. It is possible
fo assign an arbitrary apolication of payoffs for each olaver based on
their present political and militarv}oower todav. A maximum pavoff or value
of the strategy (VS) would be 5 and would be assigned to ne and ny. A

minimum vayoff would be 1 (ns and n7).Canada would be assigned a value

of 3 for she is much weaker than N, o4y and 6 but stronger than n,.
) roe %,

-

If Canada chooses to develop and deploy reconnaissance satellites then
Canada must first weigh all the possible coalitions that are available
|

to her. She has a maximum number of 127 coalitions (see page previous)

but assuming that she discounts the Soviet Union (n3) as being a coalition

I

choice, then her coalition choices are only 63. In and by herself, Canada‘'s
non-coalition strength amounts to only 3. In any other combination however,
her strength as a measure of S could be increased dramaticallv 2.g. if

n + n3'then $ = 7. One must also note that von Neuman and Morganstern oroved




that the V of S may be challenged by the V of another coalition.

Therefore V{(S) = V (O) where O = Other(assgminq that the game is purely
competitive as it is in this scenario).

Therefo§g, V(S) = V(0) and visa versa,

Thus if V(S) = V{0) then

Canada cannot be in a position to c¢laim any aévantage in shifting strategies
or in forming new alliances in the near future.

This assumes that an + vV (n2+n4+n5+n6) =V (nl+n2+n4+n5 u n } where

u represents a union of all five grouos into one blgc as von Neuman and 3’

Morganstern suggest.

-

On balance, Canada is not in a position to develoov and devloy reconnaiésance
satellites for the short term. However, this game consists of changing
strategies and is of infinite, or at least, indeterminate length. Canada's
strategy in this field should be to delay her decision to become an inde-
pendent force in the develooment and deplovment of reconnaissance satellties.

At the same time, Canada should re-examine her traditional ties with the

-
N

L .
U.S. as Nyiri has suggested and should consider nursuing new strategies based

on different coalitions other than those with the U.S.
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{5) The Problems Associated With Space Debris

The future leaves many unanswered question for photoreconnaissance
satellites as well as the other types. The majority of satellites other
than photoreconnaissance are, telecommunications satellites. They exist
almost exclusively in the geostationary "ring. The geostationary ring is
;the ring that is most in demand for it 1‘5 useful not only to the super-
powers but to smaller powers as well and, just as importantly, to the
busf"iness world, namely telecommunications groups. As the increased need
for telecommunications ;ievelops, there exists an increased probability
that vatellites ouythis c¢ing may collide. Such a;l event would have Jitasticu..
consequences for the world. When satellites break up they do not fall out

of orbit immediatly. In fact, they ‘are more apt to stay in orbit and continue

to circle the earth. In lower orbits this phenomenon is less of a problem

- because the satellite is slowly drawn into the ozonosphere and then

@

eventually burns up or enters the atmosphere in fragments (this is why

when COSMOS 1435 broke up, some parts of the satellite took more than

t

a month to re-enter the atmosphere - they retained a crude earth orbit of °
the satéllit; which they were once a part of). The problem with satellites
or satellitg fragments in thg geostationary ring is that they are not

drawn towards the earth where t;he fragments will be destroyed. In thg

geostationary ring jthe apogee - perigee differential is almost nil and

L




the fragments would simply circle the earth indefinitely until they were
taken out of orbit. This would affect the communications satellites that
were still functioning normally because these fragments would disrupt
radio signals or, even worse, could collide with the satellites that were
still functioning normally. Such a scenario is not unldkely if the geo-
stationa;:y ring becomes overcrowded with satellites.

This problem points to the need for scientists to build bigger mu}ti-
function telecommunications satellites which could handle the information
that three satellites might do today. Sc¢ientists might soon develop such
satellites in outer space for a number of reasons. Firstly, there has been
a move for a number of technologically advanced powers {including Canada}
to place their own satellites on the geostationary ring and not cooperate
with other countries to share a satellite(this was discussed previously).
Secondly, when satellites become dormant (as the ANIK I now is) they may‘
remain in outer space, taking up valuable space that might otherwise be
used by a functioning satellite. This problem may be solved in the future
when American Space shu%tle flights become a regular event. But for the
present, the problem remains. Thirdly, the two superpowers will want to
retain their own satellite systems in geostationary orbit so as to

limit the possibilities of the enemy decoding radio signals - especially

those signals that transfer military or diplomatic information. It is — .
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unlikely that NATO and Warsaw Pact countries would ever hawve a joint .
telecommunications system. Fourthly, in the event of a nuclear war, it
would be} much easier for the enemy to strike at a single, multi-function
satellite and paralyze it. This would deal a heavier blow to the other side

than if/ there were a number of satellites in %he orbit that could >
“ \

pick up the “flack" that was caused by the degtruction of a couple of

satellites. Again, the problem is a political ~ military one and

|

in the context of current international relations the pogsibility that

east and west may try g) share satellite facilities in geostationary orbit '
seems to be remote at best. The problem of ovgrcrowdinq on this ring may be
present for a long time to come.

Engineers are having to devise new ways to w<:oz_>e with orbital crowding.
They are focusing on technologies to increasg communications capacity
through the use of higher radio frequencies and more sophi#ticated salelidd tes
that make more efficient use of their place in orbit. It is estimated that
by 1985, the number of satellites in outer space could rise to over 10,000.39
This is a conservative estimate.

Military analysts, however, do not appear to be aware of this problem.
Many of the strategies that are being planned for outer space have not

recognized the fact that there may not be room to deploy the satellites

that are being proposed in military games and strategies.

39
Leo Heaps, Operation Mormming Light, (New York, Paddington press,
1978), p. 26. RN
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Lt. General Daniel Graham (U.S. Army Rctired) has proposed as a
“first line of defense against nuclear hardened missile silos on earth that
hundreds of space-~based satellite systems be deployed in various orbits

e

in outer space. The satellites would carry miniature interceptor missiles

| which would meet the ground-based missiles only minutes after they left

their silo:s:.l‘0 General Graham's scenario might be to an extent workable

but it is hardly practical. Even in lower orbits there is not enough room
to place hundreds of satellites i-n outer space and to expect them to operate
properly when placed into orbit is not realistic. The radio transmissions
that are needed to control these satellites would be difficult to direct

unless a safe distance betweenythese satellites were enforced (i.e. 30km.).

. In 1981, 67 military séte],lites were launched by the Su\per‘po««ve\:s.['1

0f this number, 58% were 're«conm;rj.ssam:e.“2 Increasingly satellites are re-
. ‘
{ f

turning information via radio wave. If outer space becomes too crowded, then
the ability of these satellites to transfer the information that is obtained

would be hampered. This would have important ramifications for all

401 ronto Star, July 25, 1982, p.B6.

I‘IStockholm International Peace Research Institute ,World Armaments

Yearbook 1982 (Stockholm: Stockholm International Peace Research Institute,
1982), pp. 306-~312.

42

Stockholm International Peace Research Institute, Op Cit., pp. 306-312.

Y
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milita’ry satellites. Some seventy-five pércent of all satellites are
military satellites.43

In the United States, fifteen billion dollars, (about forty percent
of the total space budget) has been spent on the military space program
in the past decade. Although comparable figures are not easily available
about the Soviet Union and its space budget, it is most probable that
their spending on outer space is comparable to that of the Americans. If
American and Soviet planners intend to use artificial satellitas to a larger
degree in the future, they will have to be prepared to invest more
resources to "clean up"™ outer space so as to prevent the collision of

future satellites as well as allowing the satellites that are now deployed

44
and that will be deployed to function effectively.

43 .
Stockholm International Peace Research Institute, World Armaments

Yearbook 1981, (Stockholm: Stockholm International Peace Research Institute,
1981), p. 291.

44 .
Stockholm International Peace Research Institute, World Armaments
1982, Op Cit., p. 121.
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CONCLUSIONS

In spite of the enormous importance of reconnaissance satellites there
has been a counsiderable lack of discussion as to their technical, legal,
and military implications. This may be due in part to the fact that they

did not even exist three decades ago. As chapter one has indicated, reconn-

aissance satellites have uundergoune tremendous technical changes. The earliest
models such as the U.S. Discoverer satellite and the Russian Cosmos Four
gatellite could only take iow resolution pictures. The satellites were
operative only in the daytime and under clou? free conditions. The 1960's
saw the militarization of space primérily through the developments that took
place in reconnaissance satellites. The introduction of the Big Bird in the
U.S. turned satellite reconnaissance into an art and gave satellites the
prominent'roie that they would now play in the arms race. In Russia, satellite
Teconnaissance developed multi-purpogse capabilities with the development
and deployment of Cosmos 208 which lengthened the amount of time that satellites
could stay in orbit.

The practical military uses of these instruments have been vitally
important in the space race to this point. The useé of reconnaissance satellites

has already affected both war and military strategy. As early as 1961,

£

o
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reconnalssance satellites had ended fears of a massive Soviet ICBM buildup :
and verified for the Americans that the ICBM force in the Soviet Union did
not constitute a major threat to America.l But the Americans and the Russians
have used satellites for much more than arms control monitoring.

In the war in the Middle East in 1973, the number of Soviet launches
doubled in outer space. That indicates the importance of receiving up to date
information during a crisis period. The Americans have engaged spy satellites

in the monitoring of border wars in areas such as Iran and Iraq and in

the U.S.S.R. - Afghanistan conflict. This monitoring by satellite has also

been practiced by the Soviets. The Falkland Islands conflict between Britain

and Argentina unofficially involved the use of reconnaissance satellites to
a large degree by the Russians. Cosmos 1372, an ocean surveillance satellite,
not only covered the positio‘fng of British and Argentinian tréops on land,

but followed the path of the British Fleet as it he¢aded south through the l

Atlantic ocean. Th& Soviets were vocally, if not ﬁilitarily, subporting

the Argentinians in this conflict and the information that was obtained by
» ‘ .
the Russians could have been transferred to the Argentinians.2

The most sophisticated reconnaissance satellitgs of today have all

but eliminated the need for on~-ground surveillance of military sites. But

Y

lLawrence Freeman, U.S. Intelligence and the Soviet Strategic Threat,
(Boulder, Colo., Westview Press, 1977) p. 67.

zThis has been suggested bv a number of groups.
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reeonnaigsance satellites are still, in some ways, in the development étages.

-

3
At present, researchers are trying to achieve better, mote detailed pictures
.
via satellite. They are trying to amalgamate the abilities of reconnaissance

satellites that will employ other remote sensing techniques as well as

telecommunications satellites that will be able to make the satellite a
multifunctional instrument. The problem, however, as discusse€d in chapter
three is that this type of satellite 1s‘more vulnerable to attack and it
puts the enemy in a better position to inflict a greater blow on the

other side. This development presents greater political challenges than it

does techﬁical ones {although thesShgre also very important).

Another éroblem is that reconnaissance satellites are not an indisputable

i
i

”verifierfof enewy activities, Inferences must still be drawn when an object,

4
above o;\below the‘%round, is photographed. There is no standard way of
defining ;hat a3 photograph reveals. To one military 34§lysc anAobject on the
ground might be interpreted as being intended for use in a hostile manner,
while another analyst might perceive the picture in a different manner. A

recent example is the CIA report of a Cuban militgry base being constructed

in Nicaragué for the purposes of deploying missile silos against the United

States. The construction site eventually revealed that the area under investi-

SR = e o e gom et - . N I o e V5

’ .
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R L
gation was not a missile silo base, but rather, a civilian airport. Whether

or not an airport was actually planned is not of importance. What is important

is that objects may be accurately identified in a photograph, but the
purposes for which those objects will be used may(in fact be different from
those which analysts may either believe or may want to believe. It is in
this ;ay that many who fear that the arms race has grown out of control,
think that reconnaissance satellites which keep records of the enemy that
would otherwise be unattainable may do just as much to contribute to the
garms race and the "nuclear confrontation” mentality aé they may reduce the
number of weapons on earth.

' This was one of the underlying themes of chapter one. The chapter

detailed what satellites were and how they have been used. It explored

= L]

their history and their past strategic significance. The chapter detailed
how remote sensing satellites have important military applications, even if,

prima facie, their primary purposes may be civilian in application. The intent

of the chapter was to leave the reader with the impression that satellites aft
a highly developed medium of reconnaigsance and that, because they are so
developed, and so important in a strategic axiom to the arms race in general,

their future in the arms race will continue to be of importance in global




10701 G U

+ o

R ———____ 4 e ne. vt e e e o e [,

171 X

military strategy. As just stated, this is true'even of civilian satellites.

aAll satéllites, although intended primarily for civilian applications, can

collect information that allows one side to obtain data about the enemy, its

£y

personnel, and its military equipment.

At present, reconnaissance satellites are able to identify new missile

‘silos, detect shifts in operational procedures suggesting a change in

military hardware, and can observe the construction of launching sites and

radar installations. Reconnaissance satellites are a necessary instrument

#

for war and a necessary precursor to peace. However, gome practical problems
> ‘ .

must first be overcome before their place in the arms race is fully under-

stood. The international legal community must define what outer space is,

where it is, and how it should be governed. This egsentially, was the theme

of chapter two. The treaties that govern man's use of outer space_are too

general to deal éffectively with the question of satellites in general and

.

>
reconnaissance satellites in particular. There must be a clear definition as

to what artificial satellites are and how their activities should be regulated.

New treaties will have to detail exactly what reconnalssance satellites
.

can and cannot do. They will have to determine if the flight paths of satellites
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should remain unrestricted and what barriers, if any, should be imposed
on-satellties with the information that they are allowed to collect. Future
fi

military treaties, especially those between the superpowerss must detail

whether or not interceptor/destrgctor, fractional orbitai bémbardment systems,
radar, and nuclear-tipped weapons will be allowed to orbit in space, and if ‘
so, in what capacit&. It is crucial to the arms race éhat the powers of all
satellites be explicitly defined so as to set limits on both their capabilities
and their numbers of weapons.

The intent of chapter three was :ovamalgamace the themes of the t{wo
preceding chapters and examine chevoverali military importance of reconnai-
ssance satellites as well as the military options that were‘open to Canada as
these satellites con;inued to grow in importance in the ar;s race. The chaptetr
emphasised that Canada must consider its options in the field of remote

sensing and reconnaissgnce. It is technically possible for Canada to devel&p

and deploy its own remote sensors. Canada must decide if it can afford to

[

orbit reconnaissance satellites in order to contribute independently to the
defense of its own borders. In this regard, Canada must also be prepared to

accommodate the changes in the satellite industry as a whole which will

- U O e . ~
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-
occur in this decade. This will mean spending many millions of dollars on

research and development of botlk reconnaissance satellites and as parts for
American projects. .
. By
Chapter three also examined how outer space will be used in the future
for man's military exploits. As to the question of laser technology in outer
space for instance, there remains some uncertainty as to how far the Soviets

and Americans have gone and will be willing to go in developing such weapons.

The next SALT agreement may contain references to such systems and wmay make

\ ’

provigions for gome testing of these weaponr in outer space. If there were a
significant slowing of tRe arms race, the amount of research and development

~
being done on the-arming of artificial satellites would probably decrease.
But Ehe decrease woulé prébably'be in the area of laser and nuclear-tipped
satellites that are now being developed. This would depend mainly on th‘%e
actifudes towards a .military l;uildup in both the Kremlin aed the Whige House.
If the Administration continues to place a priority on achieving military
superiority over the Soviets, then one can expect to witness a substa?tial
‘increase in outer space research. t

%

If, on the other hand, a future Administration attempts toﬁlessen the

amount,a of money that the Defense Department has been able to receive from the
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present administration, then the outer gpace prograwms would almost certainly
be the first to be cut, This would be the case because research’into deploying
such weapons is still in its infancy and to continue such research would be
a signal to the Soviets to do the same. For its part, the Soviet Union has
shown a willingness to keep outer space weapons free,‘not because it is interested
in such an ideal but because it is aware that the United States is technically
superior in the exploration and exploitation of outer space.

Regardless of whether or not the superpowers intend to militarize
space in the future, it seems certain that the area of remote senging would
not be affected, partly because remote sensing has peaceful as well as
military applications, but more importantly because remote sensors - whether
civilian or military - already play a pivitol role in the arms race. Remote

sensors detail the weapons and weapon systems of the enemy and provide

crucial strategic data on where those weapon systems are deployed.

But the moral questions remain. Is it ethical to have reconnaissance
»

satellites in outer space and to what extent should thei‘t capabilities be

controlled? The majority of developments in remote sensor techmology have

spurred a n@ber of benefits for many other sectors of man's civilizacion.

Farming and fishing has been made more cost efficient. Ecological and environ-

e
-
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mental problems are now easier to identify and to solve. Even the most

inhospitable areas of the earth have now been accurately mapped. If anything,

:the future for remote sensing ?acellitea should be accorded high priority i ‘
; because their ability tq’affecc civilization is substantial.--But no one

! should expect that the benefits of remote sensing satellites will be pursued

wvhile 'the strategic advantages will be ignored. It is not possible to pursue

i one ideal and not the other. Ultimately, the future for reconnaissance satellites
will be related to the arms race in general. But beyond the arms race these
gatellites open a Pandora's ﬁox of options for military powers. Their strength
lies in their ability to keep a close eye on the enemy. That, unfortunately,

! is also thei} weakness. Recomnaissance satellites will survive in the coming

years. Nuclear missiles may not. &

For the pr#sent, the two-person zero sum option seemsg to be the most

preferred in assessing the role of reconnaigsance satellites in the arms

race - a8 choice that is not unugual in the study of either international

relations or military science. ‘
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APPENDIX T .

INTERNATIONAL CIVIL AVIATION CONFERENCE
CONVENTION ON INTERNATIONAL CIVIL AVIATION

PREAMBLE
Wixazas the future development of international civil aviation can gready
belp to create and preserve friendship and understanding among the nations
and peoples of the wotld, yet its abuss can become a threat to the geseral
secunty, and
WHERRAS it is desirable to avoid friction and to promote that co-operation
between nations and peoples upon which the peace of the world depends,
Tuzrerore, the 'undersigned governments having agreed on certain
principles and arrangements in order that international civil aviation may be
developed in a safe and orderly manner and that international air transport
services may be established on the basis of equality of opportunity and
operated soundly and economically, )
Have accordingly concluded this Convention to that end.
’ B -
i

PART I—AIR NAVIGATION
CHAPTER I
GENERAL FRINCIPLES AND APPLICATION OF THE CONVENTION

Al

Ariicls 1
Sovereigniy. ‘
The contracting States recognize that every State has complete and exclusive
sovereignty over the sitspace above s territory. :

Article 2
Tervitory. * )
For the purposes of this Convention the territory of 2 State shall be deemed

to be the land areas and territorial waters adjacent thereto under the

sovereignty, suzerainty, protection or mandateof such State.

Articls 3
Civil and State aircraft.

(a) This Convention shall be applicable only to civil aircraft, and shall not
be applicable to State aircraft. y

{b) Aircraft used in military, customs and police services shall be deemed
to be State aircrait.

(¢) No State aircraft of a contracting State shall fly over the territory of
another State or land thereon without authorization by special agreement or
otherwise, and in accordance with the terms thereof,

(4) The coatracting States undertake, when dssuing regulations for their
Efmvdmﬁ that they will have due regard for the safety of nmavigation

civil aircraft. :

Article 4

#Misuse of civil guistion.

Each contracting Stite agrees pot to use civil aviaon for any e
inconsistent with the aims of this Convention, ¥ Barpe

[ ek - . AR S RS 4 25 . oo ir s .
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CHAPTER II

Fricar ovir TERRITORY OF CONTRACTING STATE
Article 8 ‘
Right of momscheduled fight.
ch contracting State agrees that all aircraft of the uther contracting
States, being aircraft not engaged in scheduled international air services shall
bave the right, subject to the observance of the terms of this Conveation,
to make flights iato or in transit non-stop across its territoty and to make
stops for pon-traffic purposes without the necessity of obraining prior per-
mission, and subject to the right of the State flown over to require landing.
Each contracting State nevertheless reserves the right, for reasons of safety
of flight, to require aircraft desiring to proceed over regions which are
inaccessible or mithout adequate air navigation facilities to follow prescribed
routes, or to obtain special permission for such fights.

Such aircraft, if engaged in the camriage of passengers, cargo, or mail for
remuperation or hjre on other than scheduled international air services, shall
alsa, subject to the provisions of Article 7, have the privilege of taking on
or discharging passengers, cargo, or mail, subject to the right of any State
where such embarkation or discharge takes place to impose such regulations,
conditions or limitations ss it may coasider desirable.

Articls 6
Scheduled &ir services.

No scheduled interpational air service may be operated over or into the
territory of a contracting State, except with the special permission or other
authorization of that State, and in accordance with the terins of such
pesmission or authorization.

Aricle 7
Cabotags.

Each contracting State shall have the right to refuse permission to the
aircraft of other contracting States to take on in its territory passengers, mail
and cargo carvied for remuneration or hire and destined for another poiat
within its territory. Each contracting State undertakes not to eater into any

eats which specifically grant any such privilege on an exclusive basis
to any other State or an airline of any other State, and not to obtain any
such exclusive privilege from any other State. | )

Ariicls 8
Pilotless mircraft. ) ‘
No aircraft capable of being flown without a pilot shall be Sown without
a pilot over the territory of a contracting State without special authorization
by that State and in accordance with the terms of such authorization. Each

" conttacting State undertakes 1o insure that the flight of such aircraft without

a pilot in vegions open to civil aircraft shall be 30 controlled as to obviate
danger 1o civil aireraft. ;

) sdrticle 9
Prohibited arcas.

(#) Each contracting State may, for reasons of military pecessity or public
safety, restrict oc p(#ibit uniformly the aircraft of other Sta‘es from flying
over certain areas of its territory, provided that oo distinction in this respect
is made between the aircraft of the State whose territory is involved, engaged
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in international scheduled airline services, and the aircraft of the other con-
tracting States likewise engaged. Such prohibited areas shall be of reasonable
extent and location so as not to interfere unnecessarily with air pavigation.
Dacrirtiom of such prahibited areas in the territory of a contracting State,
as well as any subsequent alterations therein, shall be communicated as soon
as possible to the other contracting States and to the International Civil
Aviation Organization.

(3) Each contracting State reserves also the right, in exceptional circum-
stances or during a period of emergency, or in the interest of public safety,
and with immediate effect, temporasily to restrict or prohibit flying over the
whole or any part of its territory, on condition that such restriction or pro-
hibition shall be applicable without distinction of nationality to aircraft of all
other States.

{?) Each contracting State, under such regulations as it may prescribe, may
require any aitcraft entering the areas contemplated in sub-paragraphs () or
() above to effect a landing as soon as practicable thereafter at some desig-
nated airport within its territory.

' )
Articls 10
Lending &t customs airport.

Except in a case where, under the terms of this Convention or a special

authorization, ‘aircraft are permitted to cross the territory of a contracting

State without landing, every aircraft which enters the territory of a con-

tracting State shall, if the tions of that State so require, land at an
airport designated by that State for the purpose of customs and other
examination. On departure from the territory of a contracting State, such
aircraft shall from a similarly designated customs airport. Part
of all designated customs airports shall be published by the State and trans-
mitted to the International Civil Aviationr.Organization established under
Part II of this Convention for communication to all other contracting States.

;

Article 11
Applicability of sir regulations.
Subject to the provisions of this Convention, the laws and regulats
ueonmwng]'e‘:t‘ Suup't:hﬁngwmadm" mordepurmnmmﬁo

»

n
navigation of such aircraft while within its territory, shall be applied to
m of all cnnm&tixg’ States without distinction as to nationality,
complied wi such aireraft uf entering or departing from or
while within the territory of that State. pon i ¢ =

of
ry
of aircraft engaged in international air pavigation, or to the o jon and -
the
and

Articie 12
Rules of the air. “ o
Each cootracting State unowrtakes to adopt measures to insure that

aircraft flying over or manceuvring within its tmitqrz and dntcmg' ircralt
carrying its nationality mark, wherever such aircraft may be, sha ﬂ
with the rules and regulations relating to the flight and manceuvre of ai ;;
there in force. Each contracting State undertakes to keep its own regulations
in these respects uniform, to the pomible extent, with those established
from time to time under this Convention. Ower the high scas. the rules in
force shall be those cstablished under this Convestion. Each cootracting
State undertakes to ir.sure the prosecution of all persans violating the reguls-

tions applicable,

P O S ~ .- e imn
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APPENDIX IT

110 (II). MEASURES TO BE TAKEN AGAINST
PROPAGANDA AND THE INCITERS OF A NEW WAR

Whereas in the Charter of the United Nations the peoples express their de-
termination to save succeeding generations from the scourge of war, which
twice in our lifetime has brought untold sorrow to mankind, and to practice
tolerance and live together in peace with one another as good neighbouss,
and

Whereas the Charter also calls for the promotion of universal respect for,
and observance of, fundamental freedoms which include freedom of ex-
pression, all Members having pledged themselves in Article 56 to take joint

. and separate action for such observance of fundamental freedoms,

The General Assembly

1. Condemns all forms of propagandu, in whatsveer country conducicd,
which is either designed or likely to provoke or encourage any threat to the
peace, breach of the peace, or act of aggression;

3. Reguests the Government of each Member to take appropriate steps
within its constitutional limits:

a. To promote, by all means of publicity and propaganda available to
them, friendly relations among nations based upon the Purposes and Princi-
ples of the Charter; o

b. To encoursge the dissemination of all information designed to give
expression to the undoubted desire of all peoples for peace;

3., Directs that this resolution be communicated to the forthcoming Con-
ference on Freedom of Information. o

Hundred and sigth plenary meeting,
3 November 1947,
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.\'OTIA!:' that the terms of office of the members of the
Commuttee on the Peaceful Uses of Outer Space expire at
the end of 1961,

NOTING the report of the Committee “6u the Peaceful ©

Uses of Outer Spacc.'

1. DECIDES to continue the membership of the Comuntree

on the Peaceful Uses of Outer Space as set forth in General
Assembly resolution 1472 (NXIV) and 10 add Chad. Mon.
golin. Morocco and Sierra Leone to s unmbership in
recoguition of the increased membership gf the Uniged
Nations since the Committee was cstablished;

2. REQUESTS the Committee to meet not fater than 31 March

1962 to carry out ity mandate as contaiucd in General
Assembly resolution 1472 (XIV). 10 review the actisities
provided for in the present resolution and 1o make such
reports 3 it may consider appropriate.

1. AJHUNT
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APPENDIX ITI

UNITED NATIONS

RESOLUTIONS ADOPTED BY
THE GENERAL ASSEMBLY

ON THE REPORT OF THE FIRST COMMITTEE

(A/5026), 1721 (XVI), 20 DECEMBER 1961. INTERV A-

TIONA! {O-OPERATION IN THE PEACEFUL U'SES
OF OUTER SP.1CE

4

THE GENER AL ASSEMBLY.

RECOGNIZING the conmnon iuterest of mankind in
furthering the peaceful uses of vuter space and the urgent
need o strengthen international co-operation ur thus
umportant field,

BELIEVING that the exploration and use of vuter space
should be only for the betterment of mankind and to the
benefit of States irrespective of the stage of thetr economic
or scientitic development,

. COMMENDS o States for their guidance in the exploration

and use of outer space the lollowing principles:

Iuternativnal law, including the Charter of the United Nu-
tions, applies te outer space and celestial bodies :

Outer spuce and celestial bodies are free for exploration and
use by all States in conformaty with inter national larve and are

- not subjuct to national appropriation:

. LYVITE Y the Committee on the Peaceful 1ses of Uuter

Space testady and report on the begal problems whick may
arise from the expluation and use of onter space
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APPENDIX IV

1962 (XVIII). DECLARATION OF LEGAL PRINCIPLES

GOVERNING THE ACTIVITIES OF STATES IN THE
EXPLORATION AND USE OF OUTER SPACE

The General Assembly,
Inspired by the great prospects opening up before mankind as a result of
man’s entry into outer space, .

Recognizing the common interest of all mankind in the progress of the
exploration and use of outer space for peaceful purposes,

Believing that the exploration and use of outer space should be carried on
for the betterment of mankind and for the benefit of States irrespective of
their degree of economic or scientific development,

Desiring to contribute to broad international co-operation in the scientific
as well as in the legal aspects of exploration and use of outer space for peace-
ful purposes, .

Believing that such co-operation will contribute to the development of
mutval urderstanding and to the strengthening of friendly relations between
nations and peorles,

Recalling its resolution 110 (11} of 3 November 1947, which condemned '

propaganda designed or likely to provoke or encourage any threat to the
peace, breach of the peace, or act of aggression, and considering that the
aforementioned resolution is applicable tv outer space,

Taking into consideration its vesolutions 1721 (xv1) of 20 December 1961
and 1802 (xvi1) of 14 December 1962, adopted unanimously by the States
Members of the United Nations, |

Solemnly declares that in the exploration and use of outer space States
shouid be guided by the following principles:

1. The exploration and use of outer space shall be carried on for the
benefit and in the interest of all mankind.

2. Quter space and celestial bodies are free for exploration and use by all
States on a basis of equality and in accordance with international law.

3. Outer space and celestial bodies are not subject to national appropri-
ation by claim of sovereignty, by means of use or occupation, or by any
other means.

4. The activities of States in the exploration and use of outer space shall
be carried on in accordance with international law, including the Charter of
the United Nations, in the interest of maintaining international peace and
security and promoting international co-operation and understanding.

3 1bid., Eighesnth Sesvion, Annsxés, agonda item 74, document A/s415/Rev.1.
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5. States bear internatignal responsibility for national activities in outer .
space, whether carried-ofi by governmental agencies or by non-governmental |
entities, and for assuring that national activities are carried on in conformity
with the priniciples set forth in the present Declaration. The activities of -
non-governmental entities in outer space shall require authorization and
continuing supervision by the State concerned. When activities are carried
o in outer space by an international organization, responsibility for com-
pliance with the ptinciples set forth in this Declaration shall be borne by the
international organization and by the States participating in it.

6. In the exploration and use of outer space, States shall be guided by the
principle of co-operation and mutual assistance and shall conduct all their
activities in outer space with due regard for the corresponding interests of
other States. If a State has reason to believe that an outer space activity or
experiment planned by it or its nationals would cause potentially barmfal
interference with activities of other States in the peaceful exploration and
use of outer space, it shall undertake appropriate international consultations
before proceeding with any such activity or experiment. A State which has
reason to believe that an outer space activity or experiment planned by
another State would cause potentially harmiful interference with activities
in the peaceful exploration and use of outer space may request consultation
concerning the activity or experiment.

7. The State on whose registry an object launched into outer space is
carried shall retain jurisdiction and control over such object, and any
personnel thereon, while in outer space. Ownership of objects launchied into
outer space, and of their component parts, is not affected by their passage
through outer space or by their return to the earth. Such objects or com-

ponent parts found beyond the limitsof the State of registry shall be returned X |
to that State, which shall furnish identifying data upon request prior to : ‘ i
return.

8. Each State which launches or procures the launching of an object into ~—

outer space, and each State from whose territory or facility an object is
launched, is internationally liable for damage to a foreign State or to its
natural or juridical persons by such object or its component parts on the
¢arth, in air space, or in outer spacc.
9. States shall regard astronauts as envoys of mankind in outer space, E
and shall render to them all possible assistance in the event of accident,
distress, or emergency landing on the territory of a foreign State or on the ,
high seas. Astronauts who make such a landing shall be safely and promptly |
returned to the State of registry of their space vehicle.
. T280th plenary mecting,
13 December 1963,




.

184

APPENDIX V

UNITED NATIONS

RESOLUTION ADOPTED BY
THE GENERAL: ASSEMBLY

ON THE REPORT OF THE FIRST COMMITTEE

(A 5571) 1884 (XVIII), 17 OCTOBER 1963, QUESTION

OF GEXERAL AND COMPLETE DISARMAMENT

THE GENERAL ASSEMBLY,

RECALLING its resolution 1721 A (XV1) of 20 December
1961, i which it expressed the belief that the eaploration
and use of outer space should be only for the betterment of
mankind,

DETERMINED to take steps to present the spread of the
arius race to outes space,

1. WELCOMES the expressions by the Union of Sus iet

Socialist Republics and the United States of America of
their intention not to station In outer space any objccts
carrying nuclear weapons or other kinds of weapons of
miass destruction;

2. SOLEMALY CALLS UPON all States: i

a. To refrain from placing in orbit around the carth any

objects carrying nuclear weapons or any other kinds of
weapons of mass destruction, installing such weapons on
celestial bodies, or stationing such weapons in outer space
in any other manuer;

b. To refrain from causing, encouraging or in any way

participating in the conduct of the foregoing activities.

<
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plesions, including all such exy wsions undergen wnd, the conclusion of which,
as the Parties have stated int' - Preamble to this Treaty, they seck to achie-
ve.
2. Each of the Partics to tns Treaty undertakes furthermore to refrain
from causing, encouraging, or in any way participating in, the carrying out Lo
’ of any nuclear weapon test evplosion, or any other nuclear explosion, any- "
: where which would take plas inany of the environments described, or have
the effect referred to, in pars—raph 1 of this Article.

f ARTICLE I1

i ~~—=1. Any Party may proposr amendments to this Treaty. The text of any
! proposed amendment shall b~ submitted to the Depositary Governments
which shall circulate it to all Parties to this Treaty. Thereafter, if requested
to do so by one-third or mor- of the Parties, the Depositary Governments
shall convene a conference, te which they shall invite all the Parties, to con-
sider such amendment. .
- - 2. Any amendment to this Treaty must be approved by a majority of the
i _votes of all the Parties to this Treaty, including the votes of all of the Original
“ Partics. The amendment shall enter into force far all Parties upon the deposit
! of instruments of ratification bv a majority of all the Parties, including the
instruments of ratification of all of the Original Parties. & ‘ s“

ARTICLE 111

|

! -

3i 1. This Treaty shall be open to all States for signature. Any State which

| does uot sign this Treaty before its entry into force in accordance with para-

fr ’ graph 3 of this Article may accede to it at any time. |

| 2. This Treaty shall be subject to ratification by signatory States. Instru-

| ments of ratification and instruments of accession shall be deposited with the

; Governments of thie Original Parties - the United States of America, the
United Kingdom of Great Britain and Northern Ireland, and the Union of
Soviet Socialist Republics ~ which are hereby designated the Depositary
Governments. ‘ ' .

3. This Treaty shall enter into force after its ratification by all the Original i
Parties and the deposit of their instruments of ratification. ‘\

4. For States whose instruments of ratification or accession are deposited

r subsequent to the entry into force of this Treaty, it shall enter into force on
‘ ! the date of the deposit of their instruments of ratification or accession. .

8. The Depositary Govermnments shall promptly inform all signatory and
acceding States of the date of each signature, the date of deposit of each in-
strument of ratification of and accession to this Treaty, the date of its entry
into force, and the date of receipt of any requests for conferences or oth‘“\er
notices. { |

6. This Treaty shall be registered by the Depositary Governments pursu-
ant to Article 102 of the Charter of the United Nations. '
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ARTICLE 1V

This Treaty shall be of unlimited duration.

Each Party shall in exercising its national sovereignty have the nght to
withdraw from the Treaty if it decides that extraordinary events, related
to the subject matter of this Treaty, have jeopardized the supreme interests
of its country. It shall give notice of such withdrawal to all other Parties to

the Treaty 'three months in advance.

ARTICLE V '

This Treaty, of which the English and Ru;sxan n texts are equally authentic,
shall be deposited in the archives of the Depositary Governments. Duly
certified copies of this Treaty shall be transmitted by the Depositary Govern-
ments to the Governments of the signatory and acceding States.

In wiTNESS WHEREOF the undersigned, duly authorized, have signed this
Treaty.,

DoNE in triplicate at the city of Moscow the fifth day of August, one thou-
sand nine hundred and sixty-three.

For the Government For the Government For the Government
. of the United States ~ of the United Kingdom of the Union of
of Americd. of Great Britait: and Soviet Socialist
Northern Ireland: Republics:
Dean Rusk . Houe A. GROMYKO
» h<lt
’{
-
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' APPENDIX VI -

TREATY GOVERNING THE EXPLORATION AND
USE OF OUTER SPACE, INCLUDING THE MOON
AND OTHER CELESTIAL BODIES

2222 (XXI1)

The General Assembiv.

Having considered the report of the Committee on the Peaceful Uses of Quter
Space covering its work during 1966, and in particular the work accomplished
by the Legal Sub-Committee during its fifth session, held at Geneva from
12 july through 4 August and at New York from 12 September through 16
September,

Noting further_the progress achieved through subsequent- Consultations -

among States Members of the United Nations,

Reaffirming the importance of international co~operation in the field of
activities in the peaceful exploration and use of outer space, including the
moon and other celesuial bodies, and the importance of developing the rule
of law in this new area of human endeavour,

1. Commends the Treaty on Principles Governing the Activities of States
in the Exploration and Use of Quter Space, ‘including the Moon and Other
Celestial Bodies, the text of which is annexed to this resolution;

2. Reguests the depositary Governments to open the Treaty for signature »

and ratification at the earliest possible date:

3. Expresses its hope for the widest possible adherence to this Treaty:

4. Requests the Committee on the Peaceful Uses of Outer Space:

a. To continue its work on the elaboration of an agreement on liabilitv for
damages caused by the launching of objects into outér space and an agree-

ment on assistance to and return of astronauts and space vehicles, which -

are on the agenda of the Committee;

b. To begin at the same time the study of questions relative to the defini-
tion of outer space and the utilization of outer space and celestial bodies,
including the various implications of space coromunications;

c. To report to the twenty-second session of the General Assembly on the
progress of its work.

{1499th plenary meeting,
19 December 1956
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_ TREATY! BANNING NUCLEAR WEAPON TESTS.

IN THE ATMOSPHERE, IN OUTER SPACE AND
UNDER WATER. SIGNED AT MOSCOW,
ON 5 AUGUST 1963

The Governments of the United States of America, the United Kingdom of
reat Britain and Northern Ireland, and the Union of Soviet Socialist Repub-
lics, hereinafter veferred to as the “Original Parties”,

Troclaiming as their principal aim the speediest possible achievement of
an agreement on general and complete disarmament under strict interna-

- tional control in accordance with the objectives of the United Nations which

would put an end 1o the armaments race and eliminate the incentive to the
production and testing of all kinds of weapons, including nuclear weapons,
Seeking to achieve the discontinuance of all test explosions of nuclear
weapons for all time, determined to euntinue negotiations to this end, and
desiring to put an end to the contamination of man’s environment by radio-
active substapces,
Have agreed as follows:

-ARTICLE I

1. Each of the Parties to this Treaty undertakes to prohibit, to preveng, _

and not-to carry out any nuclear weapon test explosion, or any other nuclear
explosion, at any place under its jurisdiction or control:-

a. in the atmosphere; beyond its limits, including outer space; or under
water, including territorial waters or high seas; or ‘

b. in any other environment if such explosion causes radivactive debris to
be present outside the territorial limits of the State under whose jurisdiction
or control such explosion is conducted. It is understood in this connection
that the provisions of this subparagraph are without prejudice to the con-
clusion of a treaty resulting in the permanent banning of all nuclear test ex-

1 The Treaty came into foroe on 1o October 1403, the Jdate of deposit of the instruments of
ratification by the Govermncnts of the Union of Soviet Socialist Republics, the United
Kingdoin of Great Britamn and Northern Ireland and the Uanited States of America with cach
of the three depotitary Governments, in accordonce with paragraph 3 of article m1.
Ratifications and accesson (a)

Instruments were depostted with the Government of the United States of America by the
Goveraments of the following States on the-dutcs indicated:

New Zealand . . . . . . . .. . v, . . . 10 Octobur 1963
South Afrfea . . . . < . « .« ¢ v o - - 1o October 1963 (a)
Polaud . . . . . . . .. s s -+« . - . 14 October 1963

Certitied statement was registered by the Uns. d Stazes of America on 21 October 1963,
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APPENDIX VIII

TREATY ON PRINCIPLES GO ERNING THE
ACTIVITIES OF STATES IN THE EXPLORATION AND
USE OF OUTER SPACE, INCLUDING THE MOON
AND OTHER CELESTIAL BODIES

The States Parties lo this Treaty,

Inspwd by the great prospects opening up before mankind as a result of
man'sentry into outer space,

Recognizing the common interest of all mankind in the progress of the ex-
ploration and use of outer space for peaceful purposes, y

Believing that the exploration and use of outer space should be darried on
for the benefit of all peoples irrespective of the degree of their economic or
scientific development,

Desiring to contribute to broad international co-operation in the scientific
as well as the legal aspects of the exploration and use of outer space-for
peaceful purposes,

Belicving that such co-operation will contribute to the development of
mutual understanding and to the strengthening of friendly relations between
States and peoples,

Recalling resolution 1962 (xvi11) entitled * Declaration of Legal Principles

Govemmg the Activities of States in the Exploration and Use of Outer
Space”, which was adopted unanimously by the United Nations L:eneral
Assembly on 13 Decembet 1963,

Recalling resolution 1884 (xviu), calling upon States to refrain from
placing in orbit around the earth any objects carrying nuclear weapons or
any.other kinds of weapons of mhass destruction or from installing such
weapons on celestial bodies, which was adopted unanimously by the United
Nations General Assembly on 17 October 1963, |

Taking account of United Nations General Assembly resolution 110 (11} of
3 November 1947, which condemned propaganda designedor likely to pro-
voke or encourage any threat to the peace, breach of the peace or act of
aggression, and considering that the afore-mentioned resolution is applicable
to auter space,

Convinced that a Treaty on Principles Governing the Activities of States
in the Exploration and Use of Outer Space, including the Moon and Other

Celestial Bodies, will further the purposes and principles of the Charter of .

the United Nations,
Have agreed on the fol]owmg

ARTICLE 1

The exploration and use of outer space, including the moon and other celestial
bodies, shall be carried out for the benefit and in the interests of all countries,
irrespective of their degree of economic or scientific’ development, and shall
be the province of all mankind.

/
/
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Outer space, including the moon and other celestial bedies, ~hall be {ree
for exploration and use by all States without discrimination of any kind, on
a basis of equality and in accordance with international law, and there shail
be free access tp all areas of celestial bodies.

There shail Be om of scientific investigation in outer space, including
the moon and otldr celestial bodies, and States shall facilitate and encourage
international co-operation 'in such investigation.

ARTICLE 11

Outer space, including the moon and other celestial bodies, is not subject to ‘
national appropriation by claim of sovereignty, by means of use or occupa- |

tion, or by any other means.

ARTICLE I

States Parties to the Treaty shall carry on activities in the exploration and . *

use of outer space, including the moon and other celestial bodies, in accor-
dance with international law, including the Charter of the United Nations,
in the interest of maintaining international peace and security and promoting
international cu-operation and understanding.

ARTICLE IV

States Parties to the Treaty undertake not to place in orbit around the earth
any objects carrying nuclear weapons or any other kinds of weapons of mass
destruction, install such weapons on celestial bodies, or station such weapons
in outer space in any other manner. -

The moon and other celestial bodies shall be used by all States Parties to
the Treaty exclusively for peaceful purposes. The establishment of military
bases, installations and fortifications, the testing of any type of weapons and
the conduct of military manceuvres on celestial bodies shall be forbidden.
The use of military personnel for scientific research or for any other peaceful
purposes shall not be prohibited. The use of any equipment or facility neces-
sary for peaceful exploration of the moon and other celestial bodies shall
also not be prohibited.

~

*

ARTICLE ¥———

. .
States Parties to the Treaty shall regard astronauts as envoys of mankind
in outer space and shall render to them all possible assistance in the event
of accident, distress, or eniergency landing on the territory of another State
Party or on the high seas. When astronauts make such a landing, they shall
be safely and promptly returned to the State of registry of their sp. v vehicle
In carrying on activities in outer space and on celestial bodids, the astro-

_ nauts of one State Party sh.ll render all possible assistance to th{ atronaut-
N

of uther States Parties. . . '
States Parties to the Tivaty shall immediately inform the ofher States

- -




| Parties to the Treaty or the Secretary-General of the Urited Natlon\ of any
phenomena they discover in outer space, including the moon and other

. celestial bodies, which could constitute a danger to the lit- or health of astro-

nauts.

- ARTICLE VI

States Parties to the Treaty shall bear international responsibility for na-
Honal activities in outer space, including the moon and other celestial bodies,
whether such activities are carried on by governmental agencies or by non-
governmental entities, and for assuring “that national activities are carried
out in conformity with the provisions set forth in the present Treaty. The
activities of non-governmental entities in outer space, including the meon
and other celestial bodies, shall require authorization and contmumg <uper-
vision by the State concerned. When activities are carried on in outer space,
including the moon and other celestial bodies, by an miternational organiza-

tion, responsibility for compliance with this Treaty shall be borne both by °

the international orgamzabon and by the States Parties to the Treaty par-
ticipating in such organization. w

ARTICLE VII

Each State Party to the Treaty that launches or procures the launching of
an object into outet space, including the Moon and other celestial bodies, and
each State Party from whose territory or facility an object is launched, is
internationally hiable for damage to another State Party to the Treatv or to
its natural or ]undlcal persons by such object or its component parts on the
Earth, in air spaceor in outer space, including the Moon and other celestial
bodies.

ARTICLE VIII

A State Party to the Treaty on whose registry an object launched into outer
space is cartied -hall retain jurisdiction and control over such object, and
over any personnel thereof, w hile'in outer space or on a celestial body. Owner-
ship of objects launched into outer space, including objects landed or con-
structed on a celestial body. and of their component parts, is not affected by
their presence in outer space or on a celestial body or by their return tothe

.

Earth. Such 6bjécts or component parts found beyond the limits of the State
Party to the Treaty on whose registry they are carried shall be returned to
that State Party, which shall, upon request, furnish identifving data prior
to their return.

y
ARTICLE 1IX

In the exploration and use of outer space, inclading the Moon and other,
celestial bodies, States Parties to the Treaty shall be guided by the principle-
of co-operation and mutual assistance and shall conduct all their activities

r
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in outer space, mcludmg the Moon and other celestial bodies, with duc regard |
to the corresponding interests of all other States Parties to the Treaty. States '
Purties to the Treaty shall pursue studies of outer space, including the Moon
and other celestial bodies, and conduct exploration of them so as to avoid
their harmful contamination and also adverse changes in the environment

~of the Earth resulting from the introduction of extraterrestrial matter and,

where necessary, shall adopt appropriate measures for this purpose. If a
State Party to the Treaty has reason to believe that an activity or experi-
ment planned by it or its nationals in outer space, including the Moon and
other celestial bodies, would cause potentially harmful interference with
activities of other States Patties in the peaceful exploration and use of outer
space, including the Moon and other celestial bodies, it shall undertake ap-
propriate internationalconsultations before proceeding with any such activi-
ty or experiment. A State Party to the Treaty which has reason to believe
that an activity or experiment planned by another State Party in outer space,
including the Moon and other celestial bodies, would cause potentiallv harm-
ful interference with activities in the peaceful exploration and use ot nuter
space, including the Moon and other celestial bodies, may request consulta-
tion concerning the activity or experiment.

ARTICLE X ‘ |

i
!

In order to prométe international cooperation 11 the eXploration and usc of
outer space, including the Moon and other celestial bodies, it conformity
with the purposes of this Treaty, the States Parties to the Treaty shall con-

sider on a basis of equality any requests by other States Parties to the Treaty -

to be afforded an opportunity to observe the fhglxt of space objects launched
by those States |

"The nature of such an opportunity for observation and the conditions under
which it could be afforded shall be determmed by agreement between the
States concerned.

| ARTICLE X1
I

. Inorder to promote international cooperation in the peaceful explur.ation

and use of outer space, States Parties to the Treaty conducting activities in
outer ~pace, including the Moun and other celestial bodies, agree to inform
the Secretarv-General-of the United-Nations as well as the public and the

intern:itional scientific community, to the greatest extent feasible and prac-
ticable, ot the nature, conduct, locations and results of sach activities. On
receiving the said information, the Secretar-General of the United Nutions
should be prepared to dissenuinate it immediately and effectively.

. ' ARTICLE XII

All stations, installgtions, equijment and space vehicles on the Moon and
other rclestial bodies shall be o~ n to representatives of other States Parties
to the Treaty on a basis of recipracity. Such representatives shall give rea-on-

‘ i
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d
able.advance notice of a projected visit, in or Lr that appropriate consulta-
tions may be held and that maximum precautions may be taken to assure
safety and to avoid interference with normal ~perations in the facility to be
visited. ’ B

ARTICLE XIit

The provisions of ‘this Treaty shall apply to the activities of States Parties
to the Treaty in the exploration and use of outer space, including the Moon
and other celestial bodies, whether such activities are carried on by a single.
State Party to the Treaty or jointly with other States, including cases where
they are carried on within the framework of international intergovernmental
organizations.

Any practical questions arising in connexion with activities carried on by
international intergovernmental organizations in the exploration and use of
outer space, including the Moon and other celestial bodies, shall be resolved
by the States Parties to the Treaty either with the appropriate international
organization or with one or more States mmembers of that international organ-
ization, which are Parties to this Treaty.

ARTICLE X1V

1. This Treaty stilll be open fo all States for signature. Any State which
does not sign this Treaty before its entry into force in accordance with para-
graph 3 of this article may accede to it at any time.

2. This Treaty shall be subject to ratification by signatory States. Instru-
ments of ratification and instruments of accession shall be deposited with the
Governments of the Union of Soviet Socialist Republics, the United King-
dom of Great Britain and Northern Ireland and the United States of America,
which are hereby designated the Depositary Governments.

_ 3. This Treaty shall enter into force upon the deposit of instruments of
ratificatinn by five Governments including the Governments designated as
Depositary Governments under this Treaty.

4. For States whose instruments of ratification or accession are depo-ited
subsequent to the entry into force of this Treaty, it shall enter into force on
the date of the deposit of their instruments of ratification or accession.

5. The Depositary Governments shall promptly inform all signatory and
acceding States of the date of each signature, the date of deposit of each
instrument of ratification of and accession to this Treaty, the date of its entry
into force and other notices, ’

6. This Treaty shali be registered by the Depositary Governments pur-

suant to Article 102 of the Charter of the United Nations.

ARTICLE XV

Any State Party to the Treaty may propose amendments to this Trf%;/‘

Amendments shall enter into forde for each State Party to the Treati 7t
cepting the amendments upon their acceptance by a majority of the States

‘
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Parties to the Treaty and thereafter for remaining State Party to the Treaty
on the date of acceptance by it.

I ARTICLE XVi

Any State Party to the Treaty may give notice of its withdrawal from the
Treaty one year after its entry into force by written notification to the Depos-
itaty Governmic.iis. Such withdrzwal shall take effect one year from the date
i of receipt of this notification. s

ARTICLE XVII

This Treaty, of which the Chinese, Enghsh French, Russian and Spanish
texts are equally authentic, shall be deposited in the archives of the Deposi-
! - tary Governments. Duly certified copies of this Treaty shall be transmitted
by the Depositary Governments to the Governments of the signatory and
acceding States.
IN WITNESS WHEREOF the undersigned, duly authorized, have signed this
Treaty.
. DO!?E in ......., at the cities of London, Moscow and Washington, the
....... day of ....... one thousand nine hundred and .......
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limitation provided for in para-
graph 1 of Article V when it is
brought out of the shop, plant, or
other facility where it has been
converted into a bomber of a type
equipped for cruise missiles capa-
ble of a range in excess of 600
kilometers, -
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6. The arms subject to the limita-
tions provided for in this Treaty
shall continue 10 be subject to these
limitations until they are disman-
tled, are destroyed, or otherwise
cease to be subject to these limita-
tions under procedures 10 be
agreed upon.

.

Agrcéd Statement, The procudures for removal of strategic-offensne s fram the
aggregate numbess provided for in the Treaty, which are referred 1o in paragtaph 6 of
Article V1 of ‘the Treaty, and which are 10 be ugreed upon in the Srunding

Consultative Cominission, <hall include: ;

{a) procedures for removal from the aggregate numbcrs, piuvided for in Article V
of the Treaty, of ICBM and SLBM launchers which are being converted from
Taunchers of a type subject to the linutation provided for in Arucle ¥V of the Troaty,
into launchers of a type not subject to that limitatidn;

(b) procedures for removal from the aggregate numbers, provided for w Arncles 1
and V of the Treaty, of bombers which are being conterted from tomate 5y of 2 13pe
subject to the Hmitations provided for in Article 1T of the Treaty or in At les 1T and
V of the Treaty into airplanes or bombers of a type not so subject.

Common Understanding., The procedures referred 10 in subp aagr oph (5 of the Agroed
Statenient to paragraph 6 of article VI of the Treaty for remonal of b ks from the
aggregate numbers provided for m Articles HU and V of the T aty shall be based
gpon the ovistence of functicaally related haorvable B neen svhich indic e
whether of not iflc) [eTY péfr' e the waivciod ufa | % avy Yo gt r, OF R Rt v oL
they cun perfarm the mission of a bomber cqupped for crue ma tos g hle of o
range in escess of 600 hilaneters.

7. In accordance with the provi-
sions of Article XVII, the Parties
will agree in the Standing Consul-
tative Commission upon proce-
dures to implement the provisions
of this Article.

¢ . -

Article ¥II

1. The limitations provided for
in Article 11T shall not apply to
ICBM and SLBM test and training
launchers or to space wvchicle
launchers for exploration and use
of outer space. ICBM and SLBM
test and training launchers are
ICBM and SI.BM launchers used
only for testing or training.

Common Understanding. The term “testing,” as used in Article VII of the Treaty,
includes research and development.

[

2. The Parties agree that:

(a) the;e shall be no significant
increase in the number of ICBM or

SLBM test and training launchers

or in the number of such launchers
of hcavy ICBMs;

(b) construction or conversion
of ICBM launchers at test ranges
shall be undertaken only for pur-
posesiol testing and training;

e en - -

D T VP Y

~First Agrecd Statement. The term “significant increase,” as used in subparagraph 2(a)

of Article VIT of the Treaty, means an increase of fiftcen percent or more. Any new
ICBM test and training launchers which replace ICBM test and taining Lwnchers at
test ranges will be locaied only at test ranges.

Second Agreed Statement, Current test canges where FCBMs are rested are lucaied: for
the United States of America, near Santa Maria, California, and a1 Cape Cann cral,
Florida; and for the Union of Soviet Sacialist Republics, in the arcas of Tyora-Tam

and Plesétshaya; Tn the foture, each Party shall provide notification in the Stnding
Consultative Commission of the location of any other test range used by thai Party 16

test 1CDMs.

First Common Understanding. At test ranges where JCBMS are tested, other arms,
wcluding those sot limited by the Treaty, may also be tested,”

Agreed Statements and C mimon Underaandings
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{c) there shall be no conver-
sion of ICBM test and training
launchers or of space vehicle
launchers into ICBM launchers
subject to the limitations provxded
for in Article I1L

il
0

196

-

—

Secand Comnion Understanding. Of the eighteen launchers of fractional orbital anwiles
)st the test range where ICBMs are tested in the arca of Tyura-Tam, twelve launchers

Agreed Siatements and-Common Understandings

hall be dismantled or destroyed and six launchers may be converted to l.xum hers for

* testing missiles undergoing modernization.

Dismantling or destruction of the twelve la

%nchtrs shall begin u%cu entry into foree

of the Treaty and shall be completed wathin eight months, under procedures for
dismantliog or destruction of these launchers to be agreed upon in the Stuudpug
Consultative Comniission. These twelve launchers shall not be replaced f
Conversion of the six launchiers may be carried out after €ntry into forve of fhe
Treaty. After entry into force of the Treaty, fragtional orbital missiles shall be

removed and shall be destroyed pursuant to the provisions of subparagraph lic) of

Acticle IX and of Article X1 of the Treaty an

except in the case of conversion of these six launchers for t

d shall not be replaced by other aussiles,
ing missiles undergoing

modernization. After remosal of the fractional orbital, mussiles, and prior to such
conversion; any activitics as-ociated with these launchers shall be limited tu nuental
maintenance requirements for lauschers in which missiles are not deployed  Thew, o
launchers shall be subjéct to the provisions of Article VIT of the Treaty and, of
converted, to the provisions of the Fifth Common Understanding to paragraph § of

Amclc i1 of [hc chat}

Article VIII

{. Each Party undertakes not to
flight-test cruise missiles capable of
a range in excess of 600 kilometers
or ASBMs fron‘i@aircraft other than
bomburs or to convert such aircraft
into  aircraft equipped for such
fmissiles,

POOR COPY
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COPIE DE QURLITEE INFERIEURE }

l
|
|
i

Agreed Statement. For purposes of testing orﬂy. cach Party hes the rlght thmush
initial construction or, as an exception to the provisions of paragraph 1| of Arucle V1II
of the Treaty, by conversion, to equip for cruise missiles capable of a range 10 evcess
of 600 kilometers or for ASBMs no more than sixteen airplanes, including awplanes
which are prototypes of bombers equipped for such missiles. Each Party also has the
right, as an exception to the provisions of paragraph 1 of Article VIH of the Treaty, to
flight-test from such airplanes cruise mussiles capable of a range in excess of 600
kilomcters and, after the date on which the Protocol ceases to be ia force, to fhght-rest
ASHM- from such airphanes as well, unless the Parties agree that they vl mot flighi
test ASHBMs after that date. The huutations provided tor in Article Hi ot the Treats

shall not apply to such awplanes
The aforemctitioned airplynes may include

(a) airplanes other than bombers which,

only-

as an exception to the prosswm of

paragraph 1 of Article VIIL of the Treaty. have been conveited mto awrplme.
equipped for cruise mussile, capabls of o range i excess of 600 kilumcters or fur

ASBAM,

{b) airplanes considered 1o be hieavy bombcets puruant o subparagiaph 3tc) or 3ds

of Article 11 of the Treaty, and

{c) airplanes other than heavy bombers which, prior to March 7, 1979, wezc used

for testing cruise missiles capabls of a range in excess of 600 kilomters.

- i
The airplanes referred to in subparagraphs (2) and (b) of this Agreed Statement shl

be distinguishable on the basis of functionally related observable differences from
airplangs which otherwise would be of the same type but cannot perform the mission
of a bamber equipped for cruise missiles capable of a range in excess of 600 hilometery
or for ASBMs,

The airplanés referred to in subparagraph (c) of thls Agreed Statement shall auf be

related observable differences from aplanes

-

used for testing cruise missiles capable of a range in excess of 600 kilometers aftes the
expiration of a sis-month period from the date of entry into forve of the Treaty, unle
by the expiration of that period they are distinguishable on the baws of functionally

which otherwise would be of the same

type but cannot perform the miscion of a bomber equipped for cruse amsiles capable
of a range in excess of 600 kilometers.

First Common Understanding. The term “testing,” as uscd'iu the Agreed Statement (o
paragraph 1 of Article VI of the Treaty, includes research and developmont.

Second Common Understanding. The Parties shall notify each other in the Standing
Consultative Commission of the aumber of airplanes, according to type, wsed for
testing pursuant to the Agreed Statement 1o paragraph 1 of Article VIII of the Treuty.
Such notification shall be provided at the first regular session of the Standing <,
Comulmwc Comniission held after an airplane has been used for such testing.

Third Comman Understanding, None of the sixteen airplanes referred to in the Agreed
Statement 1o paragraph 1 of Arucle Vill of the Treary muy be repliced, except m the
event of the involuntary destruction of any such airplane or in the casc of the
dismantling vr destruction of any such airplane The procedures for such ceplacement

g

ﬁ‘
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and for remoal of any such airplane from that number, in cine of its convenion, shall |

be agreed upon in the Standing Consultative Commission.

2. Each Party undertakes not to
convert aircraft other than bomb-

ers into aircraft which can carry -

out the mission of a heavy bomber
as referred to in subparagraph 3b)
of Article 1L

‘ -

t
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Article IX
1. Each Party undertakes not to
develop, test, or deploy:

(a) ballistic missiles capable of -

a range in excess of 600 kilometers
for installation on waterborne vehi-
cles other than submarines, or
launchers of such missiles;

(b) fixed ballistic or cruise mis:
sile Jannchers for emplacement on
the accan floor, on the scabed, or
on the heds of internal waters and
mbnd waters, or in the subsoil
thereof, of mobile launchers of
such missiles, which move only in
contact with the occan floor, the
seabed, or the beds of internal wa-
ters and inland waters, or missiles
for such launchers;

(¢c) systems for placing into
Earth orbit nuclear weapons or
any other kind of weapons of mass
destruction, including fractional
orbital missiles;

(d) mobile launchers of heavy
ICBMs; .

(¢) SI.LBMs which have a
launch-weight greater or a throw-
weight greater than that of the
heaviest, in terms of cither launch-
weight or throw-weight, respec-
tively, of the light ICBMs de-
ployed by either Party as of the
date of signature of this Treaty, or
launchers of such SLBMs; or

(D ASBMs which have 2
launch-weight greater or a throw-
wetght greater than that of the
heaviest, in terms ofeiter launch-
weight or throw-weight, respec-
tively, of the light ICBMs de-
ployed by cither Party as of the
date of signature of this Treaty.

Common Understanding to subparagraph (a). The obligations provided for in .obpara.
graph 1(2) of Article TX of the Treaty do not affect current practices for tran<purting
ballistic missiles,

Agreed Statement to subparagraph (). The obligations prosuled for in sabprngraph
1(b) of Article 1X of the Treary shall apply to all arcas of the o.can Moor gl the
«2abed, including the seabed z0ne referied toin Articles T and 11 of the 1971 Troaty on
the Prohibition of the Emplacement of Nuclear Weapons and Oihier W non of Muss

1Y wiruction on the Soabed and the Occan Tlour -nd i the Suboy] Theant

Common Understanding to subparagraph {c). The provisions of subparagraph 1(c) of
Article X of the Treaty do not require thg, dismantling or destruction of any exishing
launchers of either Party.

'

First Agreed Statement to subparageaphs (e and (), The lavnch-w eight of un SLBM or
of an ASBM is the weight of the Milly loaded missile itself at the tme of Taunch.

Second Agreed Statement to subparagraphs (¢) and (f). The throw -weight nf an SI BM
or of un ASBM is the sum of the weight of:

(a) its seentry xchicle or reentry vehicles;

b) any self-contained dispensing mechanisms or other appropriate devices for
targeting one reentry chicle, or for seleasing or for dispensing and targeting two or
more reentry vehicles; and

(c) its penetration aids, including devices for their release.

Common Undersianding to subpnrngraphs {¢) and (N, The term “other appropriate
devices,™ as used in the definition of the throw-weight of as SLBM or of an ASBM i
the Second Agreed Statement to subparagraphs 1(e) and () of Article 1X of the
Treaty, means any devices for dispensing and targeting two or more reentry vehieles:
and any devices for releasing two or more reentry vehicles or for turgeting one
reentry vehicle, which cannot provide their reentry vehicles or reeniry volucle with
additional vclocity of more than 1,000 meters per second.
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2. Each Party undertakes not to
flight-test from aircraft cruise mis-
siles capable of a range in excess of
600 kilonieters which are equipped:
with mulnple indcpendently target-
able wirheads and not to deploy
such cruise missiles on aircraft.

198 ” : = , ‘ .
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-

Agreed Statement. Warheads of a cruise miwile are ndependently targetable o

' maneuvering .ot targeting of the warheads to scparate aim points :lunb bailistic
trajectories ot any other flight paths, which are unrcluted to each mhcr 13 ACTO-
plished dunng a Right of a cruise missile. i SN

*
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Article X

Subject to the provisions of this
Treaty, modernization and replace-
ment of strategic offensive armis
may be carried out.

-

Article XI

1. Strategn. offensive arms

| which, would be in excess of the

aggregate numbers provided for in
| this Treaty as well as strategic of-

, fensive arms prohibited by this

Treaty shall be dismantled or de-

| stroyed under procedures to be

agreed upon in the Standing Con-

sultative Commission.

! . 2. Dismantling or destruction of
; Strategic offensive arms which
" would be in excess of the 2 aggregate
number provided for in paragraph
1 of Article 111 shall begin on the
date of the entry into force of this
Treaty and shall be completed
P within the following periods from
| ] that date: four months for ICBM
| launchers; six months for SLBM
t launchers; and three months for
‘ heavy bombers.

% 3. Dismantling or destruction of
| strategic offensive arms. which
] would be in excess of the aggregate
1 numbcer provided for in parugraph
] 2 of Arucle TH shall be initiated no
later than Janujpry 1, 1981, shall be
carried out thrc‘rughom the ensuing
twelve-month pcriod, and-shall be
completed no later than December
31, 1981 -

4. Dismantling or destruction of
strategic offensive arms prohibited
by this Treaty shall be completed
within the shortest possible agreed
period of time, but not later than,
six months after the entry into
force of this Trecaty.

|

- o

-l

AT et S s ST, < A ma— T

POOR .COPY
COPIE DE QUALI‘I'EE INFEIIEUR! K
- e e ? . - - ) —




rPOOR copy
COPIE DE QUALITEE INFERIEURE |

————— —

e

Trcaly

Article XI1

In order to ensure the viability
and effeetiveness of this Treaty,
each Party bndertakes not to cir-
cumveny the provisions of this
Treaty, through any other state or
states! or in any other maimer.

Article X1
:’[ '

Fach” Pwrty undcertakes not (o
assume amy mternational obliga-
tions which would conflict with
this Treaty.

Article XIV

The Pasties undertake to begin,
pramptly after the cntry into force
of thes Treaty, active aegotiations
with the objective of achieving, a$
~oon as powible, agrecment on fur-
ther measwes for  the intation
and reduction of sratege wms. It
15 al~o the vbjective Of the Paities
to vonclude well in advance of

- 1985 an ayreement lirmiting strate-

gic offensive arms to replace this

- Treaty upon its expiration.

Article XV

1. For the purpose of providing,
assurance of compliance with the
provisions of this Treaty, each
Party shall use national technical
means of venfication at its disposal
in a manner consistent with gener-
ally recognized principles of inter-
national law.

2. Each Party undcertakes not to
mterfere with the national techni- -
cal means of verification of the
other Party operating in accord-
ance with paragraph 1 of this
Article. ‘ v

199 .
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3. Each Party undertakes not to
use dcliberate concealment meas-
ures which impede verification by
national technical means of compli-
ance with the provisions of this
Treaty. This obligation shall not
require changes in  current con-
struction, assombly, conmversion, or
overhaul practices.

Fiest Agreed Statement, Deliberate concealment measnres, as referred to in paragraph
3 of Assicle XV of the Treaty, are mcasures carried our deliberately 10 hinder of
deliberately 10 impede s enficanon by national technical measts of complian. ¢ wirh the
provisions of the Treaty.

Second Agreed Statement. The obligation not 10 use deliberate concealinent mesures,
proyided for in paragraph 3 of Asticle XV of the Treaty, does nat prochde the fost wg
of anti-mas<ile defease penciration ads. - .

First Coounon Understanding. The provisons of paragraph 3 of Astwle AV of the
Treaty and the Firvt Agreed Statement thereto apply 10 Al provsions of the Trcaty,

U UVS U SRS S O G
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including pros isions associatedgwith testing Tn this cosinevtion, the obligaton fof to

use debiberate concealment Miguutes includes the obligation not 1o s dchb-.smx‘c\_,..k

concealiment measures associated with testing, including those messures aimed ut
concealing the association between ICBMs and launchers during testing

Second Common derstanding. Each Purty is frec to use vanous mothod~ of
transmitting telemetric information during testing, including 1ts encrypriun, exeept
that, in accordance with the provisions of paragraph 3 of Article XV of the Treary,
neither Party shall engage in deliberate denial of relemetric wformnaton. such as
through the use of telemetry encryption, whenever such demal impedes s ertficativn of
compliance with the provisions of the Treaty

Third Common Undeistanding. In addition to the obligations provided for ui paragraph
3 of Article XV of the Treaty, no shelters which impede vertficanon by asoonal
technical means of compliance with the provisicas of the Treaty shall be uwed onver
ICBM wilo launchers. o o o B

Article XVI

1. Each Party undertakes, before
conducting each planned  ICBM
launch, to notify the other Party
well in advance on a case-by-case
basis that such a launch will occur,
except for single ICBM launches
from test ranges or from ICBM

. launcher deployment areas, which

are not planned to extend beyond.
s national territory.

v

First Commeon Understanding, ICBM faunches to which the obligatvn . proeade” for
Article XVI of the Treaty apply, wclude, among others, those TCBM L hes for
which advance notificatron 1s required pursuant 10 the prosisiens of the Agrooment on
Mcasures 10 Reduce the Risk of Outbreah of Nuclear War Between the Umied Seore
of America and the Union of Soviet Socialist Republics, signed Septontor 30, 1971,
and the Agreement Between the Government of the Unmited States of Arucrica and the
Government of the Union of Soviet Socialist Republics on the Preventon of fuodcnis
On and Over the High Seas, signed May 25, 1972, Nothing i Acticle X3 of the
Treaty is intended to inhibit advance notification, on a voluatary basis, of any 1CBM
launches not subject 1o its provisions, the advance nonficanon of which would
enhance confidence between the Parties. ’
! - (3
Second Cemmon Understanding. A multiple ICBM launch condocred by o Party. as

distinct from single ICBM launches referred to m Artile XV of the Treary, o 2
lsunch which wozld fesu™ w two oF mare of irs JICHAMS ben 2 w fhvene or the same

Ume

_Third Commen Understanding. The test ranges referred toin Asticle XV 1 ofth, Teeaty

are those covered by the Second Agreed Stareinest to paragraph 2 of Aronde VIL of
the Treaty

= i = = = — — i —— 2 e i e i

2. The Parties shall agree in the
Standing Consultative Commission
upon provedures to wmplement the
provisions of this Article.

Article XVII

1. To promote the objectives and
implementation of the provisions
of this Treaty, the Partics shall usc
the Standing Consultative Com-
mission established by the Memo-
randuimn of Undesstanding Between
the Government of the United

- States of America and the Govern-

ment of the Union of Soviet Social-
ist Republics Regarding the
Establishment of a Standing Con-
sultative Commission of December
21, 1972,

2. Within the framework of the
Standing Comsultative  Commis-
sion, with respect to this Treaty,
the Parties will-

(a) consider questions  con-

[,
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. .
cerning compliance with the obli-
gations assumed and related
situations which may be consid-
ered ambiguous;

(b) provide on a voluntary ba-
sis such information as either Party
considers necessary 1o assure confi-
dence in compliance with the obli-
gations assumed;

(c) consider questions involv-
ing unintended interference with
national technical mecans of venfi-
cation, and questions involving un-
intended impeding of verification
by national technical means of
comphiance with the provisions of
this Treaty;

(d) consider possible changes
in the strategic situation which
have a bearing on the provisions of
this Treaty:

{e) agree upon procedures for
eoplacement, conversion, and dis-
mantling or destruction, of stra-

~ tegic offensive arms in cas<es pro-

vided for in the provisions of this

. Tieaty and upon procedures for
removal of such arms fepm the
aggregate numbers when they oth-
erwise cease to be subject to the
limitations provided for in this
Treaty, and at regular sessions of
the Standing Consultative Com-
mission, notify each other in ac-
cordance with the aforementioned
procedures, at least twice annually,
of actions completed and those in
process;

(f) consider, as appropriate,
possible propocals for further
increasing the wviability of this
Treaty, including proposals for
amendments in accordance with
the provisions,of this Treaty;

(g) consider, as appropriate,
proposals for further mecasures
limiting strategic offensive arms.

201
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3. In the Standing Consultative
Commission the Parties shall main-
tain by category the agreed data

“base on the numbers of strategic

Agreed Statement, In order to maintain the agreed data base on the numbees of
strategic offensive arms subject to the limitations provided for in the Treaty m
accordance with paragraph 3 of Asticle XV1I of the Treaty, at cach regulur sewion of
the Standing Consultative Commission the Partics will notnfy cach other of and
consider changes in thote numbers in the following categores: Twnchers of 1CBMs;




Year

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

U.S. Photograbphic Reconnaissance Satellites

202

APPENDIX X

Name

Discoverers

Discoverers
Samos
Discoverers

USAF

Discoverers
USAF

USAF
?SAF
USAF
USAF
usar
USAF

USAF

1-8

9~18
i, 2
20-38

1,2

37=-38

25 launches

20 launches

26 launches

22 launches

24 launches

.19 launches

16 launches

12 launches

Success-ratio
nil
20%

20%

95%

95% -
98%

98%

98%

98%

100%

100%

S

- Comments .

2 failed launch

0 returned info.

8]

Most were |radio

transmissjon type
iy !

2 returned to
- earth and were

recovered.

.
|~ ip—,

l\




Year

1970

1971
1972
1973
1974
1975
1976

1977

1978

1979

1980

Total launches 256

Name

USAF

USAF

USAF

USAF

USAF

USAF

USAF

USAF

USAF

203

launches

launches
launches
launches
launches
launches

launches

1
)

launches

launches

launches

launches

Success ratio w,

100%

88%

100%

82%

100%

100%

100%

100%

100%

100%

100%

(to January 1981}

» - -

Comments Y

2 returned

and recovered,

Big Bird launched.

3 more Big Birds.

2 Big Birds.
2 Big Birds.

2 Big Birds.

1 Big Bird

2 low resolution.
2 Big Birds

1 Big Bird

1 area surveillance.

2 Big Birds.

Sourqe: Stockholm International Peace Research Institute, OQuter Space

Battlefield of the Future?, (London, Taylor and Francis, 1978,1979,1980)

!




first generation

low resolution.
one high resolution.
two high resolution.

seven low resolution.,
ten high resolution.

nine low resolutrion
ten high resolution.

five low res'n
seventeen high res'n.

25 high res'n
4 third generation

ejected capsule.

25 high res’n
7 third generation.

l\' N
;1 second generation
|

18 third generation.
.\ »

i
i

h

v
{

!
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APPENDIX XI
Soviet Photographic Reconnaissance Satellites*
Year . ¥ of 1§unches Comments
1962 5 .
1963 7
1964 12
1965 17
1966 21
}l -
v “‘ A ’
1967 22 "&5
1968 29
1969 32
1970 29
x
Success rate cannot be accounted for.
> Characteristics of satellites are based mainly on obsérvatién of

satellite orbit.




1976

1977

1978

1979

1980

Source: Stockholm Interna
Battlefield of the Future

205 o

# of launches

tional Peace nesearch 1

1980).

2., (London,

28 .

29 -

35

28

34

33

33

35

35

35

launches.

Comments

22 third generation
6 maneuverable.

28 third generation

1 unclassified.

34 third generation *
1 unclassified,

27 third generation

1 unclassified.

33 third generation

1 fourﬁh _generation

- exg’lodéd in orbit.
T

30 third generation

2 second generation

1 fourth generation

- improved lifetime.

1 second generation !
31 third generation
1 fourth generation.

1l-high res'n
18 low res'n
6 unclassified,

1 fourth generation
34 high res'n.

N

31 third generation,

nstitute., OQuter Space

Taylor and Francis, 1978,1979,
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Remote Sensing Satellites Other Than Reconnaissance

United States

Electronic Early Warning Ocean N;vigation
Reconnaissance
, .
3
3 2
7 5
8 ~ 2
6 2 o
10 — 3
8 2
7 " 1
‘6 3 ‘
4 s f
3 1’
3 2
2 2
3 , o
2 2
1 1;
o 1 5
1 2 5 N
1 1
1 & ) 4
76 L 42 15

Source: Stockholm International Peace Research Institute., Outer Space

Batti

e A=A A A

1980).

efield of the Future?., (London, Taylor and Francis, 1978,1979,
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Remote Sensing Satellites Other Than Reconnaissance

Soviet Union

@

Year Electronic < Early Warning Ocean Navigation
b Reconnaissance .
1967" 5 2 1
1968 7 1 1
1969 11 ﬂ
1970 10 ’ 1
.1971 15 5
- 1972 7 1 4
a 1973 12 i 1
f 1974 10 1 <
| 1975 7 2 3
1976 9 1 .
1977 5 3 3
g 1978 2 5 .
}j 1979 2 B 4 5
/ | 11980 2 5 4
— “~Total — 102 23 I 32

+*
No known launchings prior to %his year.

: - Source: Stockholm International Peace Research Institute. Quter Space
. Battlefield of the Future? , (London, Taylor and Francis,1978,1979,1980)
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