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ABSTR1'.CT

Verification of compliance has been and will continue to

be an essential component of arms control and disarmament

agreements. Following a brief historical survey of verifica

tion, this study examines in detail verification provisions in

all major multilateral and bilateral disarmament agreements,

in force and in the drafting stage, from the perspective of

monitoring compliance by satellites. The feasibility of

verification from space is examined from technical and legal

points of view. Important differences are noted between

bilateral and multilateral agreements in terms of verification

requirements. The effectiveness of, as well as confidence in,

the verification process, it is suggested, will be signifi

cantly enhanced if the monitoring is carried out by an

organization in which all contracting states have a say in the

planning and conduct of monitoring and participate in deci

sion-making. This study analyzes various official and private

recommendations for the establishment of such an organization,

with special emphasis on the proposed International Satellite

Monitoring Agency (ISMA) whose constitution, structure and

functions are set out in a comprehensive report prepared by a

United Nations group of experts. The ISMA could play, in the

opinion of the author, an important auxiliary role in monitor

ing compliance with many existing disarmament agreements as

well as with those currently in the drafting phase.

'-



•

•

•

- ii -

RESUHÉ

La vérification portant sur l'application a été et

continuera d'être un élément essentiel des accords de désarme

ment et de contrôle de l'armement. Après une brève évocation

historique de la vérification, cette étude examine en détail

les dispositions portant sur la vérification se basant sur les

méthodes de gestions par satellite, incluses dans les accords

de désarmement bilatéraux ou multilatéraux, en vigueur ou en

négociations. La faisabilité de la méthode de vérification

par satellite est ensuite examinée du point de vue juridique

et technique. D' importantes divergences sont soulignées entre

accords bilatéraux et multilatéraux en terme de spécifications

et de besoins en matière de vérification. Il est suggéré que

l'efficacité et la confiance en ces méthodes de vérifications

sera améliorée si. les activités sont conduites par une

organisation au sein de laquelle les états contractants auront

une influence sur la planification et les activités elles-même

ainsi qu'une participation directe à la prise de décision.

D'autre part, cette étude analyse plusieurs recommandations

officielles ou privées visant l'établissement d'une telle

organisation, avec un intérêts particulier pour l'Agence

internationale de vérification par satellite (AIVS) dont la

constitution, la structure et les fonctions ont été précisées

par un important rapport préparé par une groupe d' experts des

Nations Unies. Suivant l'opinion de l'auteur, l'AIVS pourrait

jouer un rôle auxiliaire capital pour la vérification de

l'application des accords de désarmement en vigueur et ceux

étant actuellement en projet.
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PREFACE

The reader should take into account that research for

most of this study as weil as its writing was completed before

or during recent dramatic changes in Eastern Eur::;pe- the

disintegration of the Soviet Cnlon, demise of the Warsaw Pact

alliance and the peaceful reunification of Germany. Given

such unprecedentedly rapid developments in global geo-politics

and especially in the politico-military relations between

former adversaries, some of the data used in the study and the

conclusions based on such data may have baen overtaken by

events.

Throughout this study there are many references to the

Soviet union, although at the time of its submission the USSR

as a federation of sixteen socialist republics no longer

existed. Nevertheless, Russia as a legal successor to the

Soviet Union, by far the biggest and most populous of the new

independent states that have emerged on the territory of the

former USSR and with most of the human and material space

oriented resources, will continue to play a major role in the

disarmament debate and negotiations, especially those involv

ing outer space activities. With the possible exception of

Ukraine, it is",ùoubtful that any of the new states, ex-former

Soviet republics, will in the foreseeable future have the

means and even the will to mount a major effort in space.
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Whereas the momentous events of the last few years.

impossible to anticipate even a short time beforli! their

occurrence, have had a profound effect on East-West relations,

particularly on the military competition between the two

superpowers, developing a reliable universally accessible

system for verification of arms control and disarmament

agreements remains one of the more urgent tasks before the

international community. In that system, yet to be devised

and implemcnted, verification by satellites should have a

major role, probably an ever increasing role, as the technol

ogy of gathering information continues to improve .
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BRl:EF lIXSTOIlY OP ATTEKPTS AT DrSARJIAJŒH'f'
DEFORB WORLD WAIl r

A. DrSARHAMENT]Ul]) ARMS CONTROL EFFORTS DEFORE WORLD WAR r

1. rntroduction

The history of mankind reveals a continu,:')us record of

warfare, perhaps because war was all too often seen as the

only effective means to secure the survival of a particular

community that otherwise might have perished. Renee, while

historically there was an overabundance of research on how to

win a war, there was very little study on how to achieve a

peaceful society. Although efforts had been made to make wars

less destructive, the institution of war itself was left

untouched.

World War l was the turning point in the history of

warfare, which gave a wholly new meaning to the institution of

war. The experience of this first total war, which caused

incomparable human and material losses, introduced in the

dialogue of states the idea of the necessity for global

disarmament as well as a dp.sire to outlaw war itself. 1

From the historical point of view, apart from some

passages in religious books such as Isaiahand Micah in the

Old Testament thought to be the embryonic forms of the
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one of the oldest documents refers to

the cessation of armed conflict among divided Chinese powers

of the Spring and Autumn Dynasty in 546 B.C. 3

In Europe, the Catholic church made efforts to reduce the

destructiveness of warfare by edicts such as the "Peace of

God", which forbade attacks on specifie places and people, and

the "Truce of God", which banned the conduct of hostilities

during specified times. 4 Although both kinds of documents

•

•

were drawn in the late tenth century for regional use in

central and southern France, they gradually spread into other

countries of Europe and eventually became a part of general

ecclesiastical law, adopted by the Second Lateran Council

(1139) and the Third Lateran Council (1179).5

One of the earliest "Truce of God" regulations made by

French prelates in 1041, provides

"that all Christians, friends and enemies, neigh
bours and strangers, should keep true and lasting
peace one with another from weapons on Wednesday to
sunrise on Monday, so that during these four days
and five nights, all persons may have peace, and
trusting in peace, may go about their business
without fear of their enemies".6

The Second Lateran Council (1139) reportedly declared a

ban on the use of a crossbow against Christians. It is

interesting to note that this "principal medieval hand

operated missile weapon7 continued in widespread use, despite

the papal decree. It may be of some interest to mention that
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neither the Second nor the Third Lateran Council prohibited

poison weapons, which were widely used in that period. 8

Papal decrees were widely ignored throughout the medieval

period, and only occasionally would they be of help in

individual cases. By the sixteenth century, the crossbow as

well as the longbow had been replaced by gunpowder, inaugurat-

ing a new, more destructive phase in warfare.

2. From the Peace of westphalia to World War i

The nation-states that came into being in the fifteenth

and sixteenth centuries were much more capable of waging war

on a large scale than feudal states and city states of the

medieval era because of the introduction of standing armies

and more efficient weapons. Among numerous wars fought between

the fifteenth and seventeenth centuries, probably the most

devastating conflict was the Thirty Years' War (1618-1648),'

the last major religious war which ended with the Peace of

Westphalia,'0 signed at Mürster and Osnabrück. ll

The political arrangements made by that Treaty are

regarded as the birth of modern European society. several

provisions in the Peace of Westphalia suggest disarmament

regulations despite the fact that they were imposed by the

victors. u The treaty provided, for instance, that

"Immediately after the Restitution of Benfeld, the
Fortifications of that Place shall be rased, and of
the Fort Rhinau, which is hard by, as also of
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Tabern in Alsatia, of the Castle of Holember and of
Newburg on Rhine : and there shall be in none of
those Places any Soldiers or Garison " (Article
LXXXIII of the Treaty of Münster), 13

"The Magistrate and the inhabitants of the said
City of Tabern shall keep an exact Neutrality, and
the King's Troops shall freely pass thro'there as
often as desired. No Forts shall be erected on the
Banks of this side of the Rhine, from Basle to
Phi l ipsburg ; nor shall any Endeavours be made to
divert the Course of the River, neither on the one
side or the other." (Article LXXXIV of the Treaty
of Münster), 14

"Finally, that the Troops and Armys of all those
who are making War in the Empire, shall be dis
banded and discharged; only each Party shall send
to and keep up as many Men in his own Dominion, as
he shall judge necessary for his security." (Article
CXVIII of the Treaty of Münster) .15

These provisions are interesting not only as one of the

earliest efforts at disarmament, but also as the first

disarmament initiative missing an effective verification

systems.

Even before modern times, many works on abolishing war

had been published in Europe, although most of them are of

importance not for their specifie disarmament proposals but

rather for their new ideas for creating perpetual peace. 16

Several contemporary scholars, including William Penn, Abbé de

Saint-Pierre and Jeremy Bentham did suggest certain concrete

measures to keep Europe peaceful. 17 William Penn, for

•
instance, thought that the parliament of Europe by which the

common rules of justice for sovereign princes would be

established, should mediate and arbitrate the differences
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between states.'· Abbé de Saint Pierre, one of the main

actors in the French Enlightenment Period, saw the road to

perpetual peace through the creation of a grand alliance of

Europe." Jeremy Bentham was even more specifie by proposing

that treaties be concluded limiting the number of naval and

land forces allowed to state parties. zo His fourteen propo

sals are said to be the first to "lay major emphasis on

disarmament as a prerequisite for maintaining peace"z,

The famous essay of Immanuel Kant, PerpetuaI Peace, is

often referred to as the source of the St. Petersburg Declar

ation (1868)zz and the Hague Conventions and Declarations

(1899, 1907).z3 In that essay, Kant advocated, inter aIia,

the ban on the employment of assassins and poisoners, on the

violation of articles of surrender, and the instigation of

treason, as the prerequisites for building mutual confidence

among nations in peace time. Z4

In 1766 and 1769, the Chancellor of Austria, Prince

Kaunitz, proposed to Prussia a seventy-five percent mutual

arms reduction, which Prussia rebuffed. z5 In 1816, Tsar

Alexander l of Russia made a similar proposal, but no great

power showed any interest in considering it. Z6

However, not all proposals for disarmament from the more

distant past had failed. Tbe Excbange of notes between Great

Britain and the united states relative to naval forces on tbe

American lakes of 1817 (hereinafter the Rush-Bagot Agreement) ,
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is worthy of mention as "the most successful disarmament

effort of the nineteenth century". 27 Both the United States

and Great Britain could have justified a naval arms race after

the war of 1812, which proved the importance of naval control

over the Great Lakes, and in 1815 Great Britain actually

announced its intention to expand armed forces in that area.

It was at that time that the United States took the initiative

to negotiate with the British Government the regime of the

Great Lakes. Great Britain saw certain advantages in limiting

its naval forces on the Great Lakes because ships located

there could not move to the high seas and also because the

cost of maintaining its ships was high due to the great

distance from the homeland. Eventually, the Rush-Bagot

Agreement was signed in 1817,28 which prescribed limitations

on the naval forces of the two parties on the Great Lakes.~

This Agreement was made possible primarily because in North

America the geopolitical situation was not so complicated as

in Europe. Furthermore, both Great Britain and the United

States did not intend to wage a large-scale war again. This

enabled them to put economic factors ahead of politics. No

comparable bilateral agreements could be achieved during the

nineteenth century among European states except in cases where

a victor in a war would impose upon the vanquished certain

restrictions on armamenifs. 30
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As the nineteenth century was drawing to an end, follow

ing years of war and competition in armaments, there began to

emerge a countervailing attitude towards arms proliferation

during the last decade of the century.31 In August of 1898,

the Foreign Minister of Russia issued an official invitation

to ail the major powers to attend an international conference

aimed at reducing armaments. 32 Although most governments

were dubious of Russian sincerity, the second Russian circular

note of 1899, which had a much more specifie agenda than the

initial invitation, resulted in the holding of the First Hague

Peace Conference. 33

The First Hague Conference failed to limit armaments •

Reductions in naval arms were expected at that time because

both Great Britain and Germany were engaged in a heated arms

race which had some similarity to that between the U.S. and

the USSR in the post-world War II period. 34 However, the

Conference could not reach even a moderate agreement on non

augmentation of armies, navies and war budgets for a fixed

term. 3' The Conference, nevertheless, succeeded in the

signing of some important conventions which provided for the

establishment of the Permanent Court of Arbitration, 36 the

laws of land warfare,37 and the adaptation of the principles

of the Geneva Convention to maritime warfare. 38 In addition,

the Conference adopted declarations on the prohibition of the

throwing of projectiles and explosives from balloons,39 on
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the prohibition of the use of projectiles whose sole object

was the diffusion of asphyxiating or deleterious gases,'o and

on the prohibition of the use of bullets that expand or

flatten easily in the human body.41

The :l.eterioration of the balance of power accelerated

after the First Hague Conference and the atmosphere at the

Second Hague Cvnference of 1907 was less favourable to

disarmament. '2 The Second Hague Conference, nevertheless,

•

reached a modest measure of disarmament by prohibiting bombing

from the air although the prohibition was binding only when

all belligerent became parties to that Declaration.·3 This

Declaration was analogous to the one which had been adopted in

1899; the participating states agreed to be bound by it only

until the close of the Third Hague Conference, which was never

convened •••

Before the outbreak of World War I, all the efforts to

slow down the naval arms race between Great Britain and

Germany had failed. 4s Thus, for example, in 1909, the

•

British government proposed neutral inspection of dockyards to

Germany; this was rejected. 46 In 1913, Great Britain offered

a one-year moratorium on naval construction again in vain. 47

Ironically, the naval arms race turned out to be a tremendous

waste of resources during the War:

Great Britain and Germany hardly used
their elaborate fleets in World War
I. Nearly all the German ships were
tied down in their ports by a British
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naval Blockade. As a consequence,
Germany could not employ surface
raiders and there was only one large
scale surface-ship engagement during
the war. Submarine battles and land
combat proved much more significant.
Nevertheless, the arms race probably
contributed to the outbreak of the
war. 4•

B. DrSARMAMENT AND ARMS CONTROL EFFORTS OF THE rNTERWAR
PERrOD

1. The Versailles Treaty

Renewed disarmament efforts began during World War r, a

war which easily established an unparalleled record in human

and material losses. 49 Even before entering the war, U.S.

President Woodrow Wilson proposed that disarmament be included

in future peace treaties, a view shared by some European

leaders. so President Wilson' s famous Fourteen Points con-

tained, inter alia, the following proposal:

IV Adequate guarantees given and taken that nation
al armaments will be reduced to the lowest point
consistent with domestic safety.Sl

While unwilling to reduce their own armaments, the

victorious allies imposeè disarmament on the defeated coun-

tries under the Peace Treaties. S2 For instance, Part V

•
(Military, Naval and Air Clauses) of the Versailles TreatyS3

provided that the German army be eut to 100,000 men, the

General Staff be dissolved (art. 160)s4 and that conscription
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be abol ished (art. 173).5> Also, Germany was banned from

possessing tanks, submarines, military or naval aircraft

(arts. 171, 181 and 198) .~6 Furthermore, all fortifications

on the Rhine had to be dismantled and disarmed.~7 In terms

of monitoring compliance with disarmament agreements, of

particular interest is Section IV (Inter-Allied Commissions of

control) of Part V of the Versailles Treaty, which deals with

inspection measures. S8 According to Section IV (arts. 203

210), aIl the provisions in Part V were to be implemented by

Germany at the expense of the German Government including the

upkeep and cost of Inter-Allied Commissions. S9 The Commis

sions were to "be entitled as often as they think desirable to

proceed to any point whatever in German territory, or to send

subcommissions, or to authorise one or more of their members

to go, to any point". 60 In addition, the German Government

was obliged to cooperate with the Commissions in accordance

with the Treaty61 concerning the information "relating to the

location of the stocks and depots of munitions, the armament

of fortified works, fortresses and forts which Germany is

allowed to retain, and the location of the works or factories

for the production of arms, munitions and war material and

their operations" (art. 208).62 with respect to naval

matters, the German Government was obligated to allow the

Naval Inter-Allied Commissions of Control to proceed to its

building_yards and to supervise the breaking up of the ships
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under construction there and to take delivery of all surface

ships, submarines, salvage ships, docks and tubular docks in

order to supervise the destruction of these vessels." In

this undertaking, the German Government also had the obliga-

tion to provide the Commission with information concerning the

"designs of the warships, the composition of their armaments,

the details and models of their guns, munitions, torpedoes,

mines, explosives, and wireless telegraphic apparatus" (art.

209) •64 similar provisions can be found in the air clauses

of the Treaty. The Aeronautical Inter-Allied Commission of

Control was accorded vast powers. Its responsibilities

included:

to make an inventory of the aeronautical
material existing in German territory, to inspect
aeroplane, balloon and motor manufactures, and
factories producing arms, munitions and explosives
capable of being used by aircraft, to visit all
aerodromes, sheds, landing grounds, parks and
depots, to authorise, where necessary, a removal of
material and to take delivery of such material. The
German Government must furnish to the Aeronautical
Inter-Allied Commission of Control all such infor
mation and legislative, administrative or other
documents which the Commission may consider necess
ary to ensure the complete execution of the air
clauses, and in particular a list of the personnel
belonging to all the German Air Services, and of
the existing material, as well as of that in pro
cess of manufacture or on order, and a list of all
establishments working for aviation, of their
positions, and of all sheds and landing grounds. 6s

These provisions in section IV of Part V of the

Versailles Treaty are among the most demanding inspection

clauses of modern times. The obligation to collaborate with
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the Inter-A11ied Commissions of Control amounted almost to the

waiver of sovereignty by requiring a sovereign country to

furnish all and any information and documents requested to a

foreign inspection group that would normally be regarded as

vital state secrets. These measures are somewhat comparable

to the so-called "on-site inspection..•• that can be found

only in certain agreements such as The Antarctic Treaty

(1959) ," The Sea-Beà Treaty (1971) ," and The Intermeàiate

Range Nuclear Forces Treaty (1987).69

2. The Covenant o~ the League o~ Nations

One of the outcom~s of World War l was a fairly universal

desire for a peaceful international society that would not

have to rely on a precarious balance-of-power system.

President Wilson 1 s Fourteen Points recommended a "general

association of nations [to] be formed under specifie covenants

for the purpose of affording mutual guarantees of political

independence and territorial integrity to great and small

States alike".'o The initiative of President Wilson resulted

in the creation of the League of Nations.'~ The only

mention of disarmament in the Covenant of the League can be

found in Artic:le 8, Section l, which provides that "[t]he

Members of the League recognize that the maintenance of peace

requires the reduction of national armaments to the lowest
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point consistent with national safety and the enforcement by

common action of international organizations."n

Although the words "consistent wit.h national safety" were

broad enough to allow individual countries to carry on the

armaments programs they choose to pursue, the idea of collec

tive security under the supervision of an international

organization represented a significant innovation. The

Covenant also provided that the Council of the League would

"formulate plans for such reduction,,73 and after the limits

of armaments were fixed, the limits would not be exceeded

without the concurrence of the Council. 74 In addition, the

member states undertook to "interchange full and frank

information as to the scale of their armaments, their mili

tary, naval and air programmes,,7S for which the Council had

·an advisory function. 7•

Unfortunately, the political situation in the post-war

world was not conducive to compliance with the spirit of the

Covenant. Although World War l was over, civil wars broke O\tt

and political turmoil continued both in Europe and in colonial

or semi-colonial regions. For these reasons, the high hope for

a new international political and legal order, based on the

League of Nations, remained largely unfulfilled •
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The Arms Trade Agreements

•

•

In 1919 and 1925 respectively, the Convention for the

Control of the Trade in Arros and Ammunition and the Convention

for the Supervision of the International Trade in Arms and

Ammunition and Implements of war77 were signed in order to

reduce the international arms trade. The general content of

the two conventions is similar except that the Supervision

Convention divides arms, ammunition and implements into five

categories,'8 which would enable more effective inspection. 79

However, these conventions failed to provide effective arms

control instruments because both lacked an enforcement

mechanism.

4. Chemica1 Weapons Agreements

As was mentioned in the previous section, as early as

1899, the First Hague Conference produced a declaration

banning the use of projectiles the sole object of which was

the diffusion of asphyxiating or deleterious gases. The

horrors of poison gas, used for the first time in World War I,

caused the world community to proscribe its use in war. The

peace treaties imposed on the defeated countries contained

provisions banning the use, manufacture and importation of

poison gas. 80

It is interesting to note that the agreement among the

victorious allied nations, the 1922 Treat:y Between the United
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states of America, the British Empire, France, Italy and Japan

in Relation to the Use of Submarines and Noxious Gases in

Warfare (the Washington Treaty), recognized the prohibition of

poison gas:

The use in war of asphyxiating, poisonous or other
gases, and ail analogous liquids, materials or
devices, having been justly condemned by the gen
eral opinion of the civilised world and a prohib
ition of such use having been declared in treaties
to which a majority of the civilised Powers are
parties, • •• (Article V) 81

The famous Protocol for the Prohibition of the Use in War

of Asphyxiating, Poisonous or Other Gases, and of Bacteriol

ogical Methods of Warfare (the Geneva Protocol) signed in

1925~ contained the same prohibicion as that in the

Washington Treaty of 1922. It stipulated that "this prohib-

ition shall be universally accepted as a part of International

Law, binding alike the conscience and the practice of

nations". 83 This Protocol survived the Second World War and

•

can be rightly regarded as the first important and effective

multilateral arms control agreement. Although the wording of

the Protocol is broad enough to encompass a wide range of

weapons, reportedly no significant violation of its prohib

ition occurred during World War II, except by the Japanese

against Chinese forces. 84 As the ban on the use of poison

gas was thought "to ha[ve] become declaratory of customary

international law"85 by 1937, Japan probably couid not

justify its use by claiming that it did not ratify the
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Concerning the reasons for the compliance with the

Protocol, two eminent authors, McDougal and Feliciano, believe

that it was more fear of retaliation than a des ire to comply

with international law that kept both the Allied and the Axis

Powers from resorting to gas warfare. 86

S. Tbe Paris Pact o~ 1928 and tbe First World Disarmament
Con~erence

The Pact of Paris, usually known as the Kellog-Briand

Pact (1928), can be cited as an example of an international

disarmament agreement that did not have effective enforcement

during the interwar period to reduce armed forces and to make

the world free from the scourge of war. That movement culmi

nated in the First World Disarmament Conference (1932-1933),

which was held in difficult circumstances characterized by

creeping totalitarianism and a sagging world economy. After

five years of effort by a preparatory commission acting under

•
provisions. 87 This Pact symbolizes the continued interest

the auspices of the League of Nations, a draft convention

•

aiming to limit and reduce armaments (Article 1) was completed

and approved in 1930, against the opposition of Germany and

the USSR. 88

A World Disarmament Conference was convened in 1932,

during which an important resolutior. (the so-called Simon

Resolution) was issued providing for the establishment of a

Permanent Disarmament Commission with a constitution, rights
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unfortunately, the Simon Resolution was far

too broad and ambiguous to constitute an effective monitoring

system. A more elaborate international control system was

envisioned in the French draft proposal:

•

III-

IV-

V-

In all the contracting Powers, war
materials, both those of the national defen
sive armies and those of the contingents for
common action, will gradually be made uni
form, their manufacture being international
ly supervised and organized.

There will be organized among the contract
ing Powers a regular and permanent supervi
sion of the execution of their obligations
in regard to their armaments. This supervi
sion will involve an investigation at least
once a year.

The general organization - to be established
within a period to be fixed-being defined on
the foregoing bases, the successive stages
of its establishment will be settled, all
arrangements being made for any of the
parties concerned to be given at any time
the necessary safeguard in regard to effec
tive and the value of the forces to be
compared, and to ensure that there is no
increase of forces or expenditure on arma
ments for any State, apart from any excep
tions duly justified and accepted by the
Conference. 9o

•

Despite all the efforts91 of some participants including

President Roosevelt's intervention,92 the political situation

in the world was such that the Conference could not but fai!.

6. Naval Arms Control

Naval arms control provides one of the few examples of

successful arms limitation during the interwar period•
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A1though the relations between the V.S. and Japan after World

War l were increasingly strained, mainly because of their

conflicting interests in the western Pacifie and east Asia,'3

an interest in naval arms control nevertheless existed in

these countries, as well as in Great Britain. The public

sentiment in these countries was clearly against a continu

ation of large-scale shipbuilding. This sentiment was espe

cially conspicuous in the U.S., being deeply influenced by the

Wilsonian peace movement of the early 1920's.'· Japan, for

its part, could not maintain an extended arms race with the

United States and Great Britain. Thus the freezing of the arms

race to maintain at least the status quo was acceptable both

to Great Britain and Japan. 95

Among the several treaties that the Washington Conference

produced, The Five Powers Treaty (Washington Naval Treaty of

~922)96 involving France, Great Britain, Italy, Japan and the

United States, was concluded first and is of special import

ance to the subject-matter of this thesis. The treaty focused

on the limitation in nwnbers and tonnage of capital ships97

as the most powerful component of national naval forces. A

5:5:3:1.67:1.67 ratio was established for British, American,

Japanese, French and Italian capital ships, with a tonnage

ceiling of 525,000 tons (Article IV). A ten-year moratorium

for capital ship construction was agreed upon (chapter II,

part 3, section 1) and a limit was placed on the nwnber of
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guns on new ships (chapter l, article X-XII). Restrictions

were agreed upon concerning the improvement of existing

fortifications (chapter l, article XIX) as well as the

scrapping or conversion of capital ships afloat or being built

(chapter l, articles II, XII; chapter II, part 2).'·

The Treaty also imposed limitations on the development of

aircraft carriers and the same ratio was applied as to that of

capital ships (article VII)." However, limits on submarines

and cruisers could not be agreed on that conference, although

those vessels turned out to be more effective than capital

ships in World War II. 100 Although naval competition con

tinued, especially in the area of cruisers, the Washington

Five Powers Treaty is believed to have provided a temporary

stability that the postwar world needed. The Washington Naval

Treaty was revised by the London Naval Treaty of 1930101 by

extending control over cruisers, destroyers and submarines,

although this limitation was accepted by onl} the United

States, Great Britain and Japan with France and Italy refusing

to sign.l02

After the London Naval Conference and the First World

Disarmament Conference, the world political situation rapidly

deteriorated. Japan announced in 1934 that it would no longer

adhere to the Washington Naval Treaty after its expiration on

December 31., 1.931.. 103 France and Italy for their part

declared their unwillingness to accept any quantitative naval
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limitations. The signing of the London Naval Treaty in

1936104 marked the end of interwar efforts to control and

regulate armaments. This treaty only regulated peripheral

equipment such as the calibre of guns on the warships (art.

3) 10~ and placed a six year moratorium on building of

cruisers of the ten thousand ton class (art. 6) .106 Although

that treaty contained detailed advance notification and

exchange of information clauses (Part III, arts. 11-21) ,107

its failure to include any practical verification clauses made

this Treaty virtually impotent.

The disarmament efforts between the two world wars,

culminating in the First World Oisarmament Conference, tend to

suggest that, without most elaborate verification clauses,

disarmament agreements are unlikely to be effective; and to

attain such kind of agreements, a favourable political

environment is of vital importance - a sine qua non.
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C!D\P'1'ER XX

KOlfiTaRDIG COKPLDUlCE PRXOR Ta THE ADVE!IT OP
ARTXPXCXAL SATELLXTES

A. XNTRODUCTXON

On August 6, 1945, President of the United States Harry

Truman announced:

sixteen hours age an American aeroplane dropped one
bomb on Hiroshima. That bomb had more power than
2,000 times the blastpower of the British 'grand
slam' which is the largest bomb (20,000 lb.) yet
used in the history of warfare. 1

The first use of the atomic bomb ·in the history of

warfare was followed by the dropping of a second bomb on

Nagasaki three days later. The two atomic bombs caused an

unprecedented number of deaths and injuries as well as

catastrophic devastation. This terrifying weapon started a

new era both in global politics and the strategies of warfare

the atomic era. 2 However, neither the horrors of World War

II, nor the advent of the atomic bomb succeeded in creating an

atmosphere favourable to disarmament. Allied unity did not

long survive the end of hostilities before being replaced by

the Cold War. 3 Besides, it was widely believed that if the

democratic powers had firmly opposed Hitler's Germany in the

even durinq the war the plans for world order in peacetime•
1930's, World War II would have been avoided. 4 Therefore,
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were based on an armed collective security, rather than on the

concept of disarmament popular during the interwar period. 5

B. THE B~UCH PLAN

After the end of World War II, one of the most urgent

concerns facing the United States government was control of

nuclear energy and atomic weapons, domestically and inter-

nationally. Domestically, all military and peaceful uses of

atomic energy were put under the jurisdiction of the United

states Atomic Energy Commission (US AEC).6 Internationally,

Great Britain, Canada and the united States issued in November

1945 a "[t]hree nation Agreed Declaration on Atomic Energy",

which pro~osed a United Nations commission on the interna

tional control of atomic energy. The USSR endorsed the idea

the next month. In January 1946, the UN General Assembly

unanimously approved a resolution creating the United Nations

Atomic Energy Commission (UNAEC).7

President Truman submitted the united States plan (known

as the Baruch Plan) to the UNAEC on June 14, 1946. 8 The Plan

envisaged the creation of an International Atomic Development

Authority (IADA) , with wide-ranging responsibilities:

1. Managerial control or ownership of all atomic
energy activities potentially dangerous to
world security.

• 2. Power to control, inspect, and license all
other atomic activities.
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The dutY of fostering the beneficial uses of
atomic energy.

Research and development responsibilities of
an affirmative character intended to put the
Authority in the forefront of atomic knowledge
and thus to enable i t to comprehend, and
therefore to detect, misuse of atomic energy.
To be effective, the Authority must itself be
the world 's leader in the field of atomic
knowledge and development and thus supplement
its legal authority with the great power
inherent in possession of leadership in knowl
edge. 9

•

•

Next, the U.S. plan focused on the necessity of enforce

able sanctions, la which proved impossible to implement with

the veto power granted to the five permanent members of the

Security Council. The plan provided that no veto should be

given "to protect those who violate their solemn agreements

not to develop or use atomic energy for destructive pur

poses. ,,11 Existing U.S. atomic weapons were to be disposed

of only after the IADA became fully operational. At such time

the following courses would be taken:

1. manufacture of atomic bombs shall stop;
2 • existing bombs shall be disposed of pursuant

to the terms of the treaty; and
3. the Authority shall be in possession of full

information as to the know-how for the produc
tion of atomic energy.u

Thus, the United States would relinquish its monopoly of

atomic weapons only after an adequate control system had been

put into operation. Also, since the control system would

proceed in successive stages, the United States was prepared
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to relinquish information regarding control over its activ

ities in this field in accordance with the stage reached by

the IADA. 13 Renee, until the last stage of this process, the

United States would enjoy a monopoly in atomic weapons in

relation to all other nations.

C. FRUiTLESS Y~S

Five days later, Andrei Gromyko, on behalf of the Soviet

union, submitted an alternative proposal emphasizing the

destruction of existing stockpiles and a ban on production of

atomic weapons rather than an enforcement system. 14 Article

2 of the Soviet draft proposal declared that a violation of

the convention would constitute "a most serious international

crime against humanity". Article 3 obliged the contracting

parties to adopt legislation providing for "severe penalties"

for violators of the convention.

The USSR also demanded that the control of atomic energy

be subject to a veto in the Security Council.

Eventually, neither of these proposals was adopted. This

was the first postwar case of failure in negotiating an arms

control agreement and was the beginning of a pattern of

failures repeated many times thereafter- the united States

demanding more control and verification than the USSR was

willing to accept. The USSR, on the other hand, while urging
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major disarmament measures, would as a rule downgrade verifi

cation, regarding it to be primarily a means of espionage that

encroached upon national security. Considering that it was

only much later that the two superpowers conclud~j certain

arms control agreements, it is obvious that essential elements

necessary for compromise were lacking at that time.

In June 1947, Andrei Gromyko presented to the UNAEC a

detailed soviet plan that provided for an International

control Commission (ICC) to inspect atomic facilities.

However, a veto power was to be retained in the Security

Council and the ban on atomic weapons was to precede the

setting up of the ICC. In effect, that proposal was the

converse of the Baruch plan. 15

The next two years were unsuccessful in terms of imple

menting the effective control of atomic weapons. In September

1948, another Soviet draft proposal banning atomic weapons and

establishing an international control system to be carried out

simultaneously was rejected by Western powers. 16

In 1949, the Soviet Union exploded its first atomic bomb.

Earlier in 1949, President Truman announced that he had

instructed the U.S. Atomic Energy Commission to proceed with

the development of a so-called "hydrogen or super-bomb", 17

whiCh was exploded on October 9, 1952, at the height of Coid

War. 18
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In April 1952, the U.S. submitted to the newly estab

lished U.N. Disarmament Commission a plan for disclosure and

verification of all armed forces and armaments in five stages,

proceeding from less secret to more secret information. lg

The USSR, three days later, responded with its own counter

proposal, which provided for the simultaneous prohibition of

weapons of mass destruction and the setting up of a control

system. 20

Soon thereafter, the international situation improved

with the inauguration of President Dwight D. Eisenhower in the

United States (January, 1953), the death of Joseph Stalin

(March, 1953) and the completion cf an armistice in the Korean

War (July, 1953). That same year, President Eisenhower

delivered two significant addresses: "Chances for Peace"

(April) and "Atoms for Peace" (December) which, however,

elicited only a lukewarm response from the USSR. The "Atoms

for Peace" speech in essence recommended the establishment of

an international atomic energy agency (IAEA) to which govern

ments would contribute fissionable materials to promote

peaceful uses of atomic energy.21

In 1954, France and Great Britain proposed to the newly

established Disarmament Subcommittee~ a compromise based on

several U.S. and soviet proposals.~ The Franco-British plan

envisaged three stages in the disarmament process: first, a

freeze on military expenditures and manpower levels as they
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existed in 1953; second, a fifty percent reduction in arma

ments and armed forces accompanied by a ban on nuclear weapons

and other weapons of mass destruction, with eventual complete

prohibition of weapons of mass destruction. Before any part

of the program would begin, a specifie control organ was to be

established. 24 While the U.S. supported the proposal, the

USSR rejected it. 25

D. THE ADVENT OF THE SATELLITE ERA

During the early post-war years, the United states stood

pre-eminent in terms of military power, political influence

and industrial productivity. Since only the united States had

atomic bombs, it was difficult to visualize a military threat

to America from a foreign nation. Although the United States

greatly reduced its armed forces soon after the war, it

continued research and development on a fairly large scale in

the most advanced areas of military technclogy.

Assisted by some 150 German rocket scientists, and using

captured v-~ rockets, the United States began its post-war

space programs determined to develop a rocket capable of

launching a satellite into outer space. The evaluation of the

U.S. rocketry program of October 1945 by the U.S. Navy's

Committee on Evaluating the Feasibility of space Rocketry
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(CEFSR) is almost certainly one of the earliest studies

dealing with the question of artificial earth satellites. 26

A RAND corporation report entitled "Preliminary Design of

an Experimental World-circling Spaceship", published in May

1946, found that "technology and experience have now reached

to the point where it is possible to design and construct

craft which can penetrate the atmosphere and achieve suffi

cient velocity to become satellites of the earth".27 The

report claimed that a 500-pound satellite could be placed in

a 300-mile orbit by 1951. The same report stressed that

satellites could serve certain military functions, e.g.,

reconnaissance, communications and missile guidance. 28

In 1954, the U. S. Air Force was assigned the task of

developing the first us military satellite program ("Feed

back"), though all branches of the U.S. armed forces had been

doing satellite research separately at that time. 29 On July

29, 1955, the White House announced that the united states

planned to launch a small earth-circling satellite as part of

the International Geophysical Year (IGY) programs. 30 Begin

ning from July 1, 1957, to December 31, 1958, the IGY consti

tuted a program of international cooperation in the explora

tion of the planet Earth and its atmosphere. The United

states chose "Project Vanguard", which was being developed by

the Naval Research Laboratory (NRL), as its contribution to
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Shortly thereafter on August l, 1955, the Soviet

•

•

Union also announced its IGY satellite project. J1

Contrary to virtually universal expectations, it was the

Soviet Union rather than the United States that first success-

fully launched an artificial satellite -Sputnik- on October 4,

1957. It was only on January 31, 1958 that the United states

succeeded in launching its first satellite, Explorer l,

following the failure of Vanguard satellite. J2

E. TERMS AND DEFINITIONS

Starting with 1960, no discussion relating to arms limitation

is possible without using the term "arms control", by now the

standard expression in American vocabulary.3J The difference

between the terms "arms control" and "disarmament" is obvious

despite the fact that they are often used interchangeably. The

definitions of the two terms offered by Professor Hedley Bull

are both simple and easy to understand:

Disarmament is the reduction or abolition of arma
ments. lt may be unilateral or multilateral; gen
eral or local; comprehensive or partial; controlled
or uncontrolled.

ArmS Control is restraint internationally exercised
upon armaments policy, whether in respect of the
level of armaments, their character, deployments or
use. J.

Professor Bull notes that disarmament and arms control

interact with one another: "there can be disarmament which is
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not controlled, and control which does not involve a reduction

of armaments" .3~ There are, of course, many other defini-

tions and explanations of these terms, as can be seen from the

illustrations that follow.

According to an official publication of the Ministry of

External Affairs of Canada,

Arms control refers to measures that limit the
growth of or otherwise regulate weapons, military
forces and/or their supporting activities. Such
measures can include restrictions on numbers,
types, testing or training, stationing, acquisition
and use. The Partial Test Ban Treaty (PTBT) of
1963, which bans nuclear weapons tests in the
atmosphere, in outer space and under water, is an
example of an arms control agreement. The Non
Proliferation Treaty (NPT) of 1968, designed to
prevent the spread of nuclear weapons to countries
that don't already have them, is another example. 36

Disarmament, in contrast, refers to the actual reduction

or elimination of weapons and/or military forces, as for

example, the U.S.-USSR Intermediate-Range Nuclear Forces (INF)

Treaty of 1987. 37 It follows that "if weapons or equipment

have to be dismantled or destroyed, or troops returned to

civilian life, it is disarmament.

trol".38

If not, it is arms con-

•

According to Professor H. Lauterpacht, "disarmament"

means "not the abolition of armaments, but their reduction to

limits reasonably commensurate with a State's national safety

and the discharge of its international obligations. n39

Alva Myrdal in her seminal book The Game of Disarma

merit40 states that she uses the term "disarmamentn as the
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generic one to be given a larger connotation than "elimination

of armaments". She refused to use "arms control" as an over-

all term for both semantic and political reasons. Seman-

tically, the term "control" should be exclusively applied to

verification measures; politically, "arms control" is an

American invention which is likely to have scant or nil

disarmament effect, emphasizing the control factor." Dis-

armament, therefore, "covers all degrees of reduction of arma-

ments, and it includes the preemption of options for further

bland and lesser version of disarmament".·3

arms development (non-armament) as well as measures for

regulating the production or use of arms quantity or qual-

• ity" ••2 "Arms control" is also seen as a "watered-down,

•

According to Thomas C. Schelling and Morton H. Halperin,

the term "arms control" is meant:

to include all the forms of military cooperation
between potential enemies in the interest of reduc
ing the likelihood of war,its scope and violence if
it occurs, and the political and economic costs of
being prepared for it. The essential feature of
arms control is the recognition and cooperation
even between potential enemies with respect to
their military establishments. Whether the most
promising area of arms control involves reduction
in certain kinds of military force, increases in
certain kinds of military force, qualitative
changes in weaponry, different modes of deployment,
or arrangements superimposed on existing military
systems, we prefer to treat as an open question.··
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Similar views are found in Herman Kahn's writings,'s and

in the Harvard Nuclear Study Group's essay on nuclear

weapons .••

For the United States Arms Control and Oisarmament Agency

"arms control" includes "all those actions, unilateral as well

as multilateral, by which we regulate the levels and kinds of

armaments in order to reduce the likelihood of armed con

flicts, their severity and violence if they should occur, and

the economic burden of military programs. ,,'7

The choice of the term, accordingly, reflects political

as well as ideological positions and different approaches

towards national security. Lawrence Freedman rightly points

out that the term "arms control" became popular as "the notion

of managing rather than eliminating the arms race" was gaining

ground in the United States'& and that, hence, it was more

acceptable than disarmament to the powerful military-indus

trial complex.

According to Professor Tadashi Tanaka, the choice of the

term stems from the fact that some approach problems de Lege

Lata and others de Lege Îerenda. 49 A closer examination of

the term "disarmament", he writes, suggests that in most cases

the notion of disarmament is used as the ultimate goal of

negotiations, "arms control", on the other hand, only

promotes movement towards the reduction or abolition of

armaments. sa



•

•

•

- 45 -

The choice of one or the other term seems to depend on

the nature of the measures contemplated or agreed upon and on

the politics of the parties involved. Hence, most of the

multilateral agreements and the resolutions of international

organizations use the term "disarmament", ~t while arms

control is largely limited to bilateral agreements to ~nich

the united states is a party.

Other related terms such as "arms limitation", "regula

tion of armaments" and "reduction of armaments" are not always

clearly defined and could cover a great variety of measures.

The Stanford Arms Control Group uses the terms "arms control"

and "arms limitation" interchangeably with the understanding

that each of them "involves limitations on the number or types

of armamp.nts or armed forces, on their development or disposi

tion, or on the use of particular types of armaments". ~2 The

Stanford Arms Control Group, however, gives the term "arms

control" a broader meaning than "arms limitation", because

"arms control" encompasses "measures designed to reduce the

danger of accidental war or to reduce concern about surprise

attack".53 "Disarmament" is defined by that group as "the

reduction of armaments or armed forces". 54 Similarly, the

Ministry of External Affairs of Canada regards "arms limita

tion" and "arms regulation" as being used as alternatives to

"arms control".55
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Alva Myrdal believes that the expression "regulation of

armaments" 56 is more appropriate as a specifie term in the

context of international agreements involving armaments57

because it does not necessarily refer to the decrease of

armaments unlike the word "reduction of armaments". 58

As can be seen, the two terms an~ other variants of the

two are used all too frequently interchangeably. Based on the

above survey, in the present study, the term "disarmament" is

used when (i) the reduction or the elimination of some or all

weapon categories or armed forces is contemplated; and (ii)

this expression has become.standard regardless of the substan

tive content of the agreement or proposaI. The term "arms

control" will be employed when used in the original documenta

tion referred to and also in mechanisms for reducing the

likelihood of armed conflicts.
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CHAPTER rrr

SPACE TECHNOLOGY rN THE SERVrCE OF
ARMS CONTROL VERrFrCATrON

A. rNTRODUCTrON

On May 11, 1989, President Bush, in a speech on Soviet

American arms control policy, resurrected the "open Skies"

prop-Jsal, originally proposed by President Eisenhower in

1955.' President Eisenhower proposed an arrangement that

•
would allow unarmed aircraft from the United States and the

Soviet Union to fly over the territory of the other country.2

The implementation of this proposal, according to Eisenhower,

would lessen the danger of a surprise attack and reduce

international tension. Eisenhower's proposal reflected U.S.

emphasis on a first-inspection-then-disarmament policy, which

the USSR suspected as being merely an instrument of espionage.

The postwar disarmament proposals by the two superpowers were

characterized by their sharp differences. The U.S. preferred

carrying eut verification measures before, or at least at the

same time as, the disarmament clauses were to be put in

effect. The U.S. also emphasized conventional arms reduction,

in light of the imbalance of conventional forces between East

and West in Europe. By contrast, the soviets had been fervent

proponents of nuclear arms elimination as the first stage of

complete disarmament, though they had a strong aversion to on-
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site inspection as a verification measure. A series of

•

•

disarmament proposaIs exchanged between the two great powers

were used more or less as propaganda for international

consumption; hence, no wonder that the "Open Skies" proposaI

was seen by the Eastern bloc countries as a~other propaganda

tool during the Cold War period.

Thirty-four years later, when President Bush made a

similar proposaI, it found a much more receptive Soviet Union:

President Eisenhower's suggestion tested the Soviet
readiness to open their society. And the Kremlin
failed that test. Now, let us again explore that
proposaI, but on a broader, more intensive and
radical basis, one which l hope would include
allies on both sides. We suggest that those coun
tries that wish to examine this proposaI meet soon
to work out the necessary operational details,
separately from the other arms control negotia
tions. Such surveillance flights, complementing
satellites, would provide regular scrutiny for both
sides. Such unprecedented territorial access would
show the World the true meaning of the concept of
openness. 3

Although most arms control experts regarded Bush's proposaI

more or less as a test of Soviet ccmmitment to change, many

high officiaIs, including Joe Clark, Canada's Secretary of

State of External Affairs, saw the proposed aircraft surveil-

lance as an important arms control measure.' Nevertheless,

there is a general agreement today that verification measures

by satellites, seismic sensors and other kinds of ground

facilities, function adequately enough to make aerial surv"il

lance less than indispensable for many monitoring tasks. In

this respect, the current situation is considerably different
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from that of the Eisenhower era which brought about the U-2

incident in 1960.

B. MONITORING MEASURES BEFORE THE SATELLITE ERA

While planning for aerial reconnaissance of the Soviet

Union began in the united States as early as 1945, no signifi

cant results could be obtained in the immediate post-war years

due to the short focal length of cameras and to the fact that

the United States had no airplanes designed specifica~ly for

reconnaissance. s It was not until July 1956 that the aireraft

U-2 :designated as "Article 341" by the CIA) eondueted its

first operational mission. The U-2 had the eapaeity to fly

great distances at extremely high altitude on relatively

little fuel.' The aireraft was equipped with instruments

reeording the eleetronie impulses of defenee radars as well as

of other installations propagating eleetromagnetie radiation. 7

Between 1956 and 1960 U-2s made approximately twenty deep

penetrations of Eastern Europe and the Soviet Union. U-2

flight sehedules, however, were rather tentative, and no

overflights were made between early 1958 to April 1960. 8

After the downing of a U-:2 by the Soviet Union on May l,

1960, the next generation of photoreeonnaissanee aireraft, the

SR-71, was introdueed in 1966. This aireraft eould fly at

Mach 3.3 at an altitude of 30,000 meters, its main sensors

inelude a pair of 48-ineh focal length teehnieal ebjeetive
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cameras, a nose-range panoramic oblique lens, and a high

resolution side-looking airborne radar (SLAR) system,· which

have been used to image Soviet military facilities. 10 SR-71s

conducted their missions concurrent with the satellite era

until 1990, and are now reportedly mothballed. The continued

utility for certain purposes of aerial reconnaissance is

obvious: aircraft fly lower and observe from different angles

than do satellites. They are often more flexible than satel

lites, which pass in fixed orbits at predictable times."

Since 1946, photographie reconnaissance techniques using

balloons have also been used under the sponsorship of the CIA

and the Reconnaissance Branch of the U. S. Air Force. However,

the effectiveness of balloon missions for collection of

intelligence concerning targets such as bomber and fighter

bases, missile launching sites, nuclear weapons stockpiles,

other military installations and radar sites has turned out to

be unsatisfactory. 12 Although balloon reconnaissance pro-

•

jects were not as promising as had been expected, some of

their technology has been found useful for the development of

satellite reconnaissance. 13

C. MILITARY SATELLITES IN THE SERVICE OF ARMS CONTROL
VERIFICATION

1. Introduction

In general, military uses of satellites are of two kinds •

First, satellites support military activities by enhancing the
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performance of weapons on earth based and targeted against

that environment. These so-called military support satel

lites, in other wo~ds, do not have the capability to damage,

destroy or otherwise interfere with other space objects or

objects on the earth or in the atmosphere. Second, satellites

could be used to base or deploy devices for the destruction of

other satellites, missiles and nuclear warheads after they

have been launched into outer space. 14 While in the latter

role, satellites have not yet been put to the test, the use of

satellites as military support systems has grown steadily

since the first military reconnaissance satellite, Discoverer

13, was launched in 1960. The Soviet counterpart, Cosmos 4,

was successfully launched in 1962. It is military support

satellites that are of vital importance as tools for monitor

ing arms control and disarmament agreements.

Effective arms control verification requires state-of

the-art technology, which generally remains classified. Thus,

any attempt to explain verification technology is subject to

error when relying strictly on non-classified data and freely

available literature. The best approach, under such circum

stances, is to learn the basic physical principles of intelli

gence technology and to scrutinize comparable civilian

technology since the boundary between the civil and military

uses of outer space is blurred.l~

This chapter first describes military observation

satellites and then examines possible uses of remote sensing
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technologies, which can be utilized for verification of arms

regulation agreements.

2. Orbital Mechanics

The characteristics which are useful in determining the

nature of a particular spacecraft include its perigee, being

the nearest point to the earth in the satellite's orbital

voyage and the apogee, being the farthest point from the

earth. The greater the difference between the two, the more

elliptical the orbite If the apogee and the perigee are

essentially identical, the satellite has a circular orbite

The time for a satellite to make one circuit around the earth

is called a "period". Satellites appear to travel faster if

nearer to the earth and slower if farther. Satellites at an

altitude of 35,900 kilometres (22,400 miles) take twenty-four

hours to complete a single orbite Hence, if their orbital

inclination is zero, such satellites appear stationary in

relation to any given point on earth; this is the so-called

geostationary orbite On the other hand, geosynchronous

satellites include any satellites with a twenty-four _hour

period, irrespective of orbital inclinations."

Certain kinds of orbits are more suitable to particular

kinds of missions. The orbits of military satellites can be

roughly divided into three types: low earth orbits (LEO from

some one hundred sixty kilometres to fifteen hundred kilo

metres), intermediate orbits (from fifteen hundred kilometres



•

•

•

- GO -

to geosynchronous orbit) and high orbits (geosynchronous orbit

and beyond) .'7 Low orbits (LEO) are used for photographie

reconnaissance satellites, while intermediate orbits are used

relatively less frequently due to the high-energy particles in

the Van Allen radiation belts. Reportedly, ten to fifteen

percent of aIl space objects are in this region. ,a Communi

cation satellites are found, primarily in high orbits.

The Soviet Union utilizes highly elliptical orbits

perigees of five hundred kilometres and apogees of fortY

thousand kilometres, with a twelve hour period, for communica

tion and early warning. Using this orbit and an inclination

of sixty-five degrees, a satellite obtains a good view of

North America." High orbits are also suitable for early

warning because of the wide coverage they provide; thus three

geosynchronous satellites placed one hundred twenty degrees

apart allow for continuous monitoring of virtually the entire

surface of the earth. 20

3. Reconnaissance sate11ites21

(a) Introduction

It has been authoritatively estimated that some twenty

two hundred military satellites had been launched between 1958

and 1984, more than seventy-five percent of aIl satellites

placed during the same period in outer space. u Approximate

ly fortY percent of aIl military satellites are used for

photographie reconnaissance purposes. 23 On average between
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one hundred and one hundred and twenty military satellites

have been launched annually èuring the past two decades. The

number of military satellites is generally on the decrease due

to the improving average lifetime of modern spacecraft.:4

(b) Imagingl Photographie Reconnaissance Satellites

(i) Passive Sensors

The term "photographie reconnaissance satellite" can be

somewhat misleading, because images are not necessarily

pictures, but ~icture-like representations. The difference

between these terms stems from the portion of electromagnetic

spectrum the sensor utilizes: visible light, photographie

(near) . infrared, thermal infrared, and radar. 25 Infrared

light with 0.75 to 1.0 micrometers (um) wavelength is called

photographie (near) infrared, because it takes pictures in the

same manner as visible-light photography. Near infrared light

has the advantage of allowing for taking pictures on hazy

days, with better contrast and clarity than visible light

counterparts. 26 Moreover, near infrared 1ight can be used

for detecting camouflaged targets because objects being

observed are recorded in colours that are different from their

natural colour. For example, living vegetation appears in

vivid red tones, whereas eut vegetation and materials painted

green are shown from pinkish to bluish tones. 27 Thus,

camouflaged installations, weapons and vehicles can be

detected by using near infrared scanners. 28 Near infrared
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light, nevertheless, has the same disadvantage that visible

light has; it is usable only in daytime. Furthermore, like

visible light sensors , infrared cannot penetrate cloud and

fog. 2
'

The thermal infrared wavelength va~ies between three and

fourteen um and produces imagery using the radiation emitted

by objects. since it is very sensitive to temperature

differences, thermal infrared light can be used for making

thermal images. Thus it can detect underground nuclear tests

and missile silos or pinpoint submarines at depths of more

than forty meters. 30 However, thermal infrared scanners

provide much poorer resolution imagery than visible light

photos due partly to the effects of diffraction. 31

(ii) Active 8ensors

Visible light and infrared light are often called passive

sensors because they depend on radiation emitted from other

objects. By contrast, radar (radio detection and ranging)

generates its own radiation and uses bouncing radio waves from

objects in order to obtain imaging. The wavelength of radar

varies usually from three centimetres to fifty centimetres,

which constitutes the part of the microwave portion of the

spectrum. Accordingly, radar is referred to as an "active"

sensor. 32 The advantage of radar lies in the fact that it

penetrates clouds and can be used twenty-four hours a day in

any weather. Radar also can penetrate dry sand and map what
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is below the sand. 33 However, radar also has disadvantages

such as lower resolution than optical scanners and it requires

a significant power source. 34

The most important radars for arms control verification

are line-of-sight, over-the-horizon (OTH) , phased-arrayand

synthetic aperture radars (SARs). 35 SARs are used for

obtaining radar images with high resolution. All radars have

the disadvantage of requiring big antennae due mainly to their

great energy requirements in monitoring small objects and in

minimizing the diffraction spreading phenomenon. 3• This

obstacle has forced radar users to design the SAR, which "uses

relatively small antenna but takes advantage of the motion of

the antenna relative to the ground to create the same effect

as that of a very large antenna". 37 There are two typas of

SAR: the strip-map type and the spotlight type. The strip-map

type provides long strip maps of the ground (~ the Sahara

Desert) whereas the spotlight type provides a map of a small

region, but also provides higher resolution than the strip-map

type of SAR. 38

(iii) Resolution

The quality of imaging sensors depends on several

factors, one of the most important being resolution. The

simplest definition of resolution is the minimum distance

between two white spots on a black background that are

separately distinguishable by the sensor (spatial resol-
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Other important factors include atmospheric

conditions, camera shake and the strength of contrast in the

scene being monitored. 4
• What can be actually seen from

photographie reconnaissance satellites is a closely guarded

secret. One evaluation of such satellites would have them

•

•

producing pictures of the palm of one's hand or of licence

plates on cars in Moscow's Red Square. 41

Among the basic types of sensors, including film,

electro-optical and radar, the resolution of the electro

optical sensor is generally defined differently from spatial

resolution - the area on the ground that a single pixel

(picture elements constituting a grid of thousands of tiny

instant sensitive sensors) sees at any given point in time

(Instantaneous Field of View (IFOV». 42 spatial resolution

enables the sensor to record small details in a scene, while

spectral resolution is the particular wavelength of the

electromagnetic spectrum that a sensor can detect. 43 It is

reported that "[als a rough guide, resolution of no better

than twenty meters is useful primarily for natural resources

analyses and other economic purposes (although large struc

tures such as roads, ports, runways, and large ships can be

detected at twenty to thirty meters); resolution of one to ten
~-7

meters is useful for military reconnaissance; and resolution

of better than one meter is needed for precise description and

technical analysis of military hardware.,,44 The resolution
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limit at this time is thought to be somewhere between ten to

thirty centimetres.'~

The resolution required for detection of an object or

activity of military interest and the analysis of various

targets is different. Ho~ever, the resolution available in

current military satellites is quite sufficient to detect.

identify and describe most types of military targets.'·

(iv) The Numl:lers of Launches

Between 1977 and 1981, the United States launched eleven

photographie reconnaissance satellites (two point two per

year) while the USSR launched one hundred seventy-five

(thirty-five per year) and China, one." The total number of

launches decreased betNeen 1982 and 1988: the united states

having launched twelve (one point seven per year), the USSR

two hundred and thirty-seven (thirty-three point nine per

year) and China seven (one per year). ,. The USSR has

launched more reconnaissance satellites than the U.S. because

the Soviet satellites have a lifetime of only fourteen days,

compared with three years for U.S. satellites." Apart from

the two superpowers, China is the third country to have

launched military photoreconnaissance satellites. 50 It is

probable that the Israeli remote sensing satellite also

performs military observation functions. 51
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In general, photoreconnaissance satellites operate in

sun-synchronous orbit at altitudes of around two hundro;ld

kilometres. Sun-synchronous orbits provide a view of the same

region at the same angle during the same time of the day.

since each area is covereè twice a day, a series of comparable

views of the same scenes are provided to photo inter

preters.~2

(vi) Photographie Reconnaissance Satellites of the
united states

"Discoverer 14", placed in orbit on August 18, 1960, was

the first American reconnaissance satellite from which film

capsules were recovered. 53 The second generation of recon

naissance satellites, KH-S, launched in February 1963,54

represented a significant improvement over the early "Dis

coverer" system. 55 Missions performed by these satellites are

of two basic types: area-surveillance and close-look. A large

area is scanned in area surveillance for objects of potential

military interest using a wide angle, 1010' resolution camera.

Obtained electric signals are transmitted to the earth within

the communication range of one of the U.S. Air Force ground

stations. In a close-look mission, a high resolution camera,

with its relatively narrow swath width, is used in order to

re-photograph areas of particular interest found during area

• surveillance. Early close-look satellites (second gener-
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ation), had a short lifetime, sorne three to five days; at the

end of the mission, a capsule containing the film was ejected

from the satellite and recovered, in most cases, by C-130

aircraft.~o Such satellites were launched, on average, once

a month. ~7 However, by the time the third generation of

close-look satellites came into being, the average lifetime of

such satellites had increased to two weeks.~·

The third generation satellites, KH-7 (area-surveillance)

and KH-8 (close-look), were first placed into orbit in July

and August 1966. ~9 The average lifetime of KH-7 and KH-8

series satellites were respectively twenty three point seven

days and twenty seven point nine days. o. These satellites

were reportedly able to alter their orbits to avoid obstruct

ing cloud cover. 01

With the launching of the satellite known as "Big Bird",

the fourth generation of U.S. reconnaissance satellites, area

surveillance and close-look missions were now conducted by a

single satellite. 62 The first "Big Bird" was launched on

June 15, 1971. 63 Satellites of this type are placed into a

north-south, polar sun-synchronous orbit with an apogee and

perigee of one hundred fifty-five miles and one hundred miles

respectively, inclined ninety-six point four degrees. 64

Because the development of the Big Bird satellite program

eliminated the need for area-surveillance satellites, no such

satellites have been launched since 1972. 6~ Images taken

during area-surveillance missions are converted into elec-
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tronic signals on board satellites, then transmitted to earth

as compared with photographs taken during close-look missions

which are put in powered capsules, retrieved in mid-air and

transported to Washington for processing and analysis. 66

Despite Big Bird's advanced feature:5, it nevertheless

suffered from certain weakness such as the small number of

films and pods on board the satellite, which limited the

number of close-look photographs, relatively poor quality of

the resolution of quickly obtained area-surveillance images,

and the inability to penetrate poor weather conditions. 67

The problem was partly solved by the launch in 1976 of a near

real-time, close-look reconnaissance satellite, the KH-11

(code-named Kennan) into a north-south, sun-synchronous

orbit. 68 Different from Big Bird, which flies as low as one

hundred miles, the upgraded KH-11 operates between the

altitudes of one hundred and fifty and one hundred and eighty

miles69 thereby assuring longer orbital life due to reduced

atmospheric drag on the satellite at the higher altitude. 7.

The KH-11 satellite represents a genuine breakthrough in

prov;,.ding the first real-time photographie capability. The KH

11 is also equipped with sophisticated technologies such as

Multispectrum Sensors (MSSs), a combination of mirrors and

telescopes capable of taking many pictures at once. As each

picture is taken in a different region of the electromagnetic

band, the outcome is more comprehensive than provided by

standard pictures. 71
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However, the KH-11 satellite is still unable to see

through clouds. In December 1988, the first military satel

lite that used radar to produce high quality images was

launched aboard the space shuttle Atlantis under the code-name

of Indigo-Lacrosse.'2 The imaging sensor aboard this satel

lite provides all-weather, day-night capability and creates

photographs using computers.'3

The first advanced KH-11 version, or KH-12 , was launched

from Space Shuttle Columbia in August 1989 into a two hundred

mile orbit at fifty-seven degrees inclination.'· Another KH

12 satellite was placed into a one hundred and ten mile orbit

from Space Shuttle Atlantis in February 1990.'5 The KH-12 is

equipped with a telescope to take pictures using visible light

and infrared radiation. Although the KH-12 series cannot see

through clouds, its high resolution of ten centimetres

compensates for that weakness. ,. As of December 1989, five

U.S. imaging reconnaissance satellites were in operation:

three KH-11 satellites (launched in 1984, 1987 and 1988), one

KH-12 satellite (launched in 1989) and one Lacrosse satellite

(launched in 1988).'7 Following Iraq's invasion of Kuwait on

August 2, 1990, these American satellites provided vital

military information, passing several times a day over the

Middle East. 78
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(vii) Photographie Reconnaissance Satellites o~ the OSSR

Soviet photographie reconnaissance began with the launch

of Cosmos 4 satellite in April 1962. From the resolution

standpoint, Soviet photoreconnaissance satellites fall into

three categories: low, medium and high. Low resolution

satellites (fifteen to twenty meters) orbit at an altitude of

two hundred to three hundred kilometres and cover most of the

world during missions lasting some two weeks. High-resolution

satellites have a close-look mission, descending as low as one

hundred and fifty kilometres. Like their U.S. counterparts,

these satellites possess rather narrow fields of view and must

manoeuvre periodically to prevent premature orbital decay.

Medium resolution satellites orbit around four hundred

kilometres altitude at orbital angles of seveni:.y-nine and

seventy-three degrees and are able to manoeuvre periodi

cally.79

Between 1962 and 1968, most of the Soviet

photoreconnaissance satellites had an orbital life of about

eight days. New generation satellites, beginning with the

launch of Cosmos 208 in March 1968, lasted about twelve days,

and could change orbital characteristics. 80 By 1983, for the

first time, the average lifetime of photoreconnaissance

satellites was increased to three weeks. 81 The Cosmos 1504

close-look satellite launched in 1984 had a lifetime of fifty

three days.82 Thereafter, satellite life dramatically



•

•

•

- 71 -

increased, up to two hundred and five days by 1985, with

Cosmos 1731, and two hundred and fifty-nine days by 1987. 83

soviet photographie reconnaissance satellites are highly

standardized and mass-produced not only to meet frequent

launchings, but also as a part of Soviet military strategy.

Due to their quantities and sufficient stockpiles, the Soviet

reconnaissance program is less vulnerable to launch failures

and anti-satellite (ASAT) weapons. While Soviet state-of-the

art satellites can be replaced within a few months at the

latest, their American counterparts may require several years

to be replaced.

On August 3, 1990, less than forty-eight hours after

Iraq's invasion of Kuwait, the Soviets launched Cosmos 2089

from the cosmodrome Plesetsk to cover the Middle East region

every sixteen hours. 84

(viii) Photographie Reconnaissance Satellites of China

On April 24, 1970, China joined the small group of space

launching nations - the USSR, the U.S., France and Japan 

with the launch of its first artificial satellite, China-l.

With the launch of the China-3 military reconnaissance

satellite, in July 1975, China joined an even more exclusive

group of countries. 8S By 1987 at least seven such satellites

had been launched with an average lifetime of some five

days.86 On August S, 1988 a new type reconnaissance satel-
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lite, China-23, was placed into orbit and was recovered

twenty-two days later. 87

(ix) Photographie Reconnaissance Satellites ~f France

France was the third nation to launch its own satellite

with its own rocket. As early as 1973, the Fr~nch Defense

Ministry announced an interest in developing military recon

naissance satellites jointly with the civilian Centre Nation

ale d' Etudes Spatiales (CNES). 88 Not being part of the

military segment of NATO, France has to seek information from

the U.S. National Reconnaissance Office in Washington. 8.

Unsatisfied with this arrangement, France eventually decided

to develop its own photographie reconnaissance satellite,

"Helios". Helios is scheduled to be launched into a polar

orbit of ninety degrees at an altitude of eight hundred to

eight hundred and fifty kilometres around 1993. Helios will

be equipped with optical sensors including infrared and

electro-optical devices. Its optical sensor is expected to

have a ground resolution of one meter.·o Italy, in 1987, and

Spain, a year later, decided to participate and invest in the

Helios program - with Italy assuming fourteen point five

percent and Spain six point five percent of the cost. The

extent of their involvement suggests that France will continue

to control the program.·1 Helios is designed as a military

version of the civilian SPOT (Satellite Probatoire Observa

toire de la Terre) satellites.·z
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(xl Photographie Reconnaissance Satellites of the
united ltingdom

The United Kingdom appears to have cancelled its own

independent imaging reconnaissance satellite programme in

1988, code-named Zircon." As a result of its close ties

•

with the United states, the United Kingdom is not in urgent

need of possessing national intelligence-gathering satel

lites. 94

(cl Electronic Reconnaissance Satellites

(il The concept of ELXNT

The main function of the electronic reconnaissance

satellite (ELINT) is to detect and monitor information from

electromagnetic radiation emanating from sources other than

atomic detonations or radioactive activities. The monitoring

of electronic emanations of radar makes it possible to

pinpoint the locations of air-defense systems, ABM systems,

early warning stations, airfields, air bases and sate~lite

tracking and control static»ns of sensed nations." ELINT

•

satellites can also determine the distance between the radar

and the object detected and the object's altitude, size, speed

and directional data, using non-imaging radar systems. 96

In the context of verification, "telemetry intelligence"

(TELINT) implies "data electronically transmitted from sensing

instruments on a weapons system being tested to personnel

conducting the test, who monitor the functions and performance
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parameters" 0 97 Data obtained by TELINT include rocket motor

thrust, fuel consumption, guidance system performance, the

number of warheads carried by a given missile, the range of

the missile, its payload and throw-weight, the size of its

warheads and the accuracy at the point of releaseo 9•

Information about ELINT has been more strictly classified

than that obtained by photographie reconnaissance satellites.

Thus, although much information is available about photo

graphie reconnaissance satellites, no discussion in U. S.

official documentation accessible to the public can be found

on ELINT. Information about Soviet ELINT activities is even

harder to obtain. 99

(ii) ELINT Satellites of the united States

The first ELINT satellite was launched in March 1962 by

the united States in near polar orbit with a perigee of one

hundred and eighty miles and an apogee of four hundred

miles. 100 Some U.S. ELINT satellites are launched into a

slightly higher orbit than photographie reconnaissance

satellites and have very long orbital lives, ranging from

several months to hundreds of years. However, battery

capacity as well as the reliability of various complicated

electronic receivers and tape recorders limit the true orbital

life of these satellites to several years. Like

photoreconnaissance satellites, ELINT satellites are of two

types: one type is used for large area-surveillance and
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locating of approximate radar positions; the other type is

used for gathering more detailed data.'·'

The United states has still another series of ELINT

satellites as part of its Satellite Data System (SDS) program.

the main function of which is to improve communication 1i~ks

for strategie Air Command (SAC) bombers. SDS satellites

eavesdrop for sustained periods of time over the northern part

of the USSR, using a geosynchronous orbit. ' •
2 As of December

1989, six ELINT satellites were believed to be in service.'·J

In addition to satellites, the U.S. signal intelligence

community uses eleetronically-equipped ships and ground bases

in locations such as Turkey and Taiwan. These ground bases use

line-of-sight, phased-array and over-the-horizon radar. The

line-of-sight radar is effective provided there are no

obstacles between antenna and the target. However, i ts

utility due to the curvature of the earth is limited to

observing what happens at low altitudes. The phased-array

radar is a large system with many individual tiny rada~s that

are steered electronically to track fast-moving objects. This

obviates the need to have a moving antenna dish. The U.S.

phased array radar "Cobra Dane" is reported to be able to

detect a basket-sized object at a distance of two thousand

miles. ,., The over-the-horizon radar is still another system

used for verification purposes. It makes use o~ atmospheric

refleetion and detraction phenomena and thus is not limited by

earth curvature. What makes this radar particularly effective
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is its ability to maintain surveillance of small areas such as

missile test ranges. lOS

(iii) ELINT Satellites o~ the ussa

The first soviet satellite involved in an ELINT mission

was launched in 1967. Three or four such satellites were

launched during the next decade. 'OO It is believed that at

least eight soviet ELINT satellites may have been orbiting at

any one time. They are located in near polar orbits at an

altitude of some six hundred and thirty kilometres, providing

daily coverage of the whole world. '07 Since 1980 the USSR

has launched four medium-size ELINT satellites annually.'OS

In 1985, the Soviets launched the largest military

satellite in history, Cosmos 1603, orbiting at an altitude of

five hundred and thirty miles and inclined seventy-one

degrees, which reportedly is the typical angle of Soviet ELINT

satellites. Its purpose is to detect detailed U.S. radio

intelligence data and U.S. Ballistic Missile Early Warning

system (BMEWS) and phased array radar signals. '09 As of

December 1989, eleven Soviet ELINT satellites were in service,

according to America'1 sources. IIO

(d) Ocean Surveillance Satellites

(i) The Concept o~ Ocean Surveillance Satellites

The function of an ocean surveillance satellite in the

service of arms control monitoring is to detect and track
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surface ships and submarines. These tasks are carried out by

sensors such as long-range radars, infrared and microwave

radiometers, radar altimeters, photographic and television

imaging sensors, microwave scatterometers and the synthetic

aperture radar (SAR) on board ocean surveillance satel

lites. lll

(ii) Ocean Surveillance Satellites of the united states

It is not possible to identify U.S. satellites that

function exclusively for ocean surveillance. Once it was

•
suggested that close-look satellites of the KR-8 type were

performing ocean surveillance missions along with other

tasks. ll2 The U.S. l'avy's first dedicated ocean surveillance

satellite to detect locations of surface ships was launched in

April 1976 under the code name "White Cloud". The "White

Cloud" series of satellites are equipped with infrared and

microwave sensors, flown in near-circular orbit at an altitude

of some seven hundred miles and collect radar and radio

emissions from target ships.ll3 The positioning of "White

•

Cloud" satellites in space allows twenty-four hour observation

of surface warships and detection of signals :rom a distance

of about three hundred kilometres. ll'

Seasat-l, the U.S. Navy's oceanographie research program

satellite was placed in a near-circular orbit in 1978 at an

altitude of eight hundred kilometres, with a four kilometre
->--.

resolution over a fifteen hundred kilometre swath. llS This
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satellite provides all-weather high-resolution images of ocean

waves, ice fields, icebergs, coastal features and surface

vessels. 116

(iii) Ocean Surveillance Satellites o~ the USSR

In 1967 the first Soviet experimental ocean surveillance

satellite, Cosmos 195, was launched from the Tyuratam launch

ing complex. From the start of its mission, the satellite

attracted the attention of Western observers owing to its

unique orbital movement. Initially Cosmos J.95 series satellite

would be placed into a low circular orbit of some two hundred

and sixty kilometres at sixty-five degrees inclination. Some

days later, it would be propelled to an altitude of about nine

hundred kilometres. ll7 This series of satellites only became

operational in J.974. When, in January J.978, one of the Soviet

ocean surveillance satellites, Cosmos 954, malfunctioned and

disintegrated over the Canadian North, it was revealed that it

carried a nuclear reactor to provide power for the on-board

radar and other equipment. The advantage of nuclear power in

spacecraft is that it provides more energy than solar cells

and is less vulnerable to nuclear or particle beam weapon

attack. ll8 The reason for changing orbits is that, at high

altitudes, the satellites can remain in orbit long enough ~ up

to five hundred years - for short-lived radioactive fission

products to completely decay.1l9
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since 1974, the Soviet ocean surveillance program

consists of two basic types of satellites - EORSATs and

RORSATs. RORSATs are used for detecting surface ships and

EORSATs for picking up radio and radar transmissions. Two

satellites of each type are designed to function in tan

dem. 120 Due to technical difficulties, RORSATs reportedly

are used sporadically for specifie missions; EORSATs eavesdrop

to compensate for the unreliability of RORSATs. 121

A r.?re recent Soviet ocean surveillance satellite "Okean"

oceanographie satellite was launched into a six h~ndred and

fifty kilometre orbit in 1988. A Second "Okean" was launched

in 1989. Both satellites carry side-looking imaging radar

providing one to two kilometre resolution and are particularly

useful in producing more detailed maps of ice-covered

areas. 122 In recent years, two or three Soviet ocean sur

veillance satellites have been operating at any one time.

(el Early Warninq Satellites

(i) The concept of Barly Warning Satellites

The purpose of early warning satellites is to detect ICBM

attacks as weIl as missile tests through sensors sensitive to

the infrared radiation emitted by the hot plume of rockets.

Before the advent of satellites, early warning of a missile

attack was provided by ground radars which gave early warning

of only about fifteen minutes. with satellites, early warning

time doubled to about thirty minutes.l~
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Iii) Ear1y warninq Satellites of the united States

In the 1ate 1950's, fifteen minutes warning time for the

United States was assured by the BMEWS, line-of-sight radars

in Alaska and Greenland. 124 The Missile Defense Alarm System

(MIDAS) satellite project began in 1958 and the first success

ful launch of a MIDAS satellite took place in 1960. The

infrared sensors of MIDAS, however, could not distinguish

between radiation emitted from rocket engines and that

generated from the sun.1Z~ The weakness was eliminated by

the introduction of a new generation of MIDAS satellites,

first placed into near equatorial geosynchronous orbit in

August 1968. Entitled the Integrated Missile Early Warning

System (IMEWS), it could detect both ICBM attack and missile

tests. lZ6

Since 1971, Defense support System (DSP) satellites have

also been performing the function of missile early warning.

The first DSP satellite was launched in May 1971 into

geosynchronous orbit and carried a focal plane array telescope

with two thousand infrared detectors. A principal objective

of the DSP spacecraft was to detect submarine-launched

ballistic missiles (SLBMs) which have shorter flight paths

before reaching U.S. territory.lZ7 This system consists of

three DSP satellites, two over the Pacific and Atlantic Oceans

(DSP West) and one over the Indian Ocean (DSP East). A third

generation DSP was launched in 1989. At least nine of these

. spacecraft will be launched over the next several years. The
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new DSP is superior to the previous satellites in several

important respects, including greater sensitivity and longev

ity, having a life-span of seven to nine years. In addition,

it possesses advanced radiation detection sensors and laser

communications equipment for quick retransmissions of

encrypted warning data. 1Z8 As of December 1989, five DSP

satellites have been in operation: three provide primary

operational services, the other two are stored as backups in

case of emergency.1Z9 Within three minutes of a Soviet first

strike, the data obtained by early warning satellites is sent

to NORAD/Space Command, which then uses the information to

discern what type of Soviet strike is under way - all within

five minutes of enemy launch. l3O

A highly improved version of reconnaissance satellites,

code-named "Teal Ruby" has been in the pJ:'ocess of development

since 1977. 131 Teal Ruby contains more than ten thousand

detectors in its sensors, which provide ten meter resolution

from a three hundred and sixtY mile circular orbit. 13Z In

addition to early warning, Teal Ruby is capable of detecting

and tracking small targets such as ail:'planes, cruise missiles,

ships and ground-based weapons. 133

still another generations of spacecraft, called the

"Boost Surveillance and Tracking System" (BSTS) is being

developed. BSTS were conceived as dual function satellites, to

provide missile early warning and guide Strategie Defense

Initiative (SDI) weapons. U4
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(iii) Early warninq Satellites ot the USSR

The first Soviet satellite dedicated to early warninq was

reported to be Cosmos 520, launched in 1972 into a very

eccentric semi-synchronous orbit similar to Molniya

orbits. 133 In 1975 the Soviets launched Cosmos 775 believed

to be an advanced type of an early warninq satellite. The

satellite was placed into a equatorial qeosynchronous orbit,

over the Atlantic ocean, as the most suitable location for

observinq submarine launched ballistic missiles (SLBMs) .13'

Accordinq to the SIPRI' s World Armaments and Disarmament

Series, all Soviet early warninq satellites have similar

charact~ristics - roughly sixty-three degrees inclination, a

highly elliptical orbit of perigees and apogees of around six

hundred kilometres and forty thousand kilometres respectively,

and an approximately twelve year lifetime. The Soviet early

warning satellite network is believed to consist of nine

satellites, forty degrees apart, most likely to provide

coverage of the same ground track every one hundred and sixtY

minutes. 137

(f) Nuclear Detection Satellites

Nuclear detection satellites were developed primarily to

verify compliance with the Partial Nuclear Test Ban Treaty of

1963. 138 The essential purpose of these satellites was to

detect nuclear explosions in any environment, especially at

high altitudes and in outer space.
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(il Nuclear Detection satellites ot the united States

In the early days of the Cold War, the Vela series

satellites were used for low-yield, nuclear-explosion detec

tion in the atmosphere and in outer space. Project Vela

consisted of three separate systems' Vela Uniform, which used

seismic detectors to detect underground and underwater

explosions; Vela Sierra, which used earth-bound measuring

instruments to detect atmospheric and space-based nuclear

explosions; and Vela Hotel which used satellites to detect

nuclear detonations. '3'

Vela satellites were launched in pairs in near-circular

orbits with a perigee and apogee of 10,000 kilometres and

111,500 kilometres respectively. These satellites had

extremely long orbital life-times, more than one million

years. l4O The first Vela pair was placed into orbit in

October 1963. '41

One of the more spectacular achievements of Vela satel

lites was the detectiol1 on September 22, 1979, of a major

explosion in the vieinity of South Africa, suspected of having

been an experimental nuclear explosion.l42 Although such

sensors could not pinpoint the exact location of the

explosion, they did deteet a two to four kiloton yield

detonation from an altitude of sixty thousand kilometres. ' •
3

DSP spacecraft have also been used for the detection of

nuclear explosions in space and in the atmosphere sinee 1971.

In addition, the NAVSTAR Global Positioning System (GPS) is
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equipped with a space-based nuclear detection (NUDET) sys

tem. l " The GPS network, when completed, will consist of

eighteen satellites in near-circular orbits of 17,600

miles. ,.s

(ii) Nuclear Detection Satellites of the USSR

The USSR does not appear to have deployed a dedicated

nuclear detection satellite system. Reportedly, sensors

capable of detecting nuclear explosions are on board satel

lites deployed in Molniya-type orbits and on the Global

Navigation Satellite System (GLONASS) •

(g) Communication Satellites

The transmission of data gathered by space-, air- and

land-based sensors requires reliable communications systems.

Space based communications networks transmit data gathered by

satellites to military control and command centers at various

levels of commando Communications satellites therefore

represent an important, indeed indispensable, component of

arms control verification and monitoring. In addition to the

United States and the Soviet Union, the military of France,

Great Britain and China possess national satellite communica

tions system. l
'

6
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MANNED SPACE SYSTEMS

The concept o~ Manned space Systems

•

•

Manned Space Systems consist of the Space Transportation

System (STS) and space station. As a tool of arms control

verification, however, manned space systems are often regarded

as a poor alternative to current intelligènce-gathering

satellites, mainly due to the exorbitant cost to sustain crews

safely in space.

2. U.S. Manned space Activities

In the early 1960s, the Dynasoar (later X-20) Project, a

manned hypersonic glide vehicle that could be boosted into

space to "bounce" off the upper atmosphere and then be

directed back to earth to land at preselected sites,l.7 was

being developed by the Defense Department for the purpose of

strategie reconnaissance, satellite inspection/interception,

and as a platform for bombardment. 1
•• This project was

cancelled in 1963. 149 Soon thereafter, a feasibility study

of a near-earth Manned Orbiting Laboratory (MOL) started and

presidential approval of that project was given in 1965. 150

MOL was programmed for strategie reconnaissance by means of a

huge, ninety-inch telescopé'l as its primary mission, along

with other possible uses such as satellite inspection and

satellite destruction. 1'2 MOL was cancelled in 1969, mainly

because a new photographie reconnaissance satellite, Big Bird
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(KH-9), was being developed and promised to provide, consider

ably sooner, as much intelligence information as the MOL at

lower cost. '53

eurrently, the U.S. either possesses or is developing

three manned space systems that can be useful for arms control

verification: the Space Shuttle'54 , the U. S. /International

Space Station, "Freedom,,'55 and the National Aerospace Plane

(NASP) .'56

The Department of Defense (000) was heavily involved with

the space Shuttle project from the beginning. It continues to

be the Shuttle's most important user. Of the three hundred

eleven shuttle missions originally scheduled between 1983 and

1994, one hundred and fourteen (thirty-seven percent) were

allocated to the 000, compared to ninety-three (thirty

percent) for NASA and thirty-eight (twelve percent) each for

U.S. commercial and foreign users. lS7 Furthermore, Presi

dent Reagan's National Security Directive Order 164 required

that at least one third of all Shuttle flights be booked for

the U. s. Air Force. 158

Given its manoeuvrability in orbit and the possibility of

including military personnel on board, the U.S. Space Shuttle

can serve as a formidable reconnaissance tool. One of the

crews of the 41-G mission launched in 1984 said: "with a

trained eye every time l look out l will see somethinq

interestinq. • •• l am convinced that the eye-mind combination

can see far more subtle things than any camera can photo-



•

•

•

- 87 -

graph. ,,1>9 In addition to various hand held cameras and

other instrumentation, the Shuttle's cargo bay can carry a

four hundred and thirty kilogram Large Format Camera (LFC)

that has at least twenty-three meter resolution in panchro

matie mode. 160 Examples of phOtOgrilphs taken by Shuttle

crews are: the launch site at Tyuratam where the Soviet space

shuttle was being constructed, 161 a Soviet surface-to-air

(SAM) missile site at Choybalsan, Mongolia,162 the ballistic

missile silos and submarine facilities at petropavlovsk on the

Kamchatka Peninsula, 163 the Ramenskoye Flight Test Centré6•

and a suspected twenty-five year old nuclear accident site of

Kyshtym, about sixty miles southwest of Sverdlovsk. 16S

The first generation American manned space station

"Skylab" series was abandoned in ~973 in favour of the space

Shuttle project. 166 As far as the U.S./lnternational Space

Station "Freedom" is <:oncerned, (currently in the process of

development), its intended use by the United States for SDI

experiments and reconnaissance ran into considerable resis

tance on the part of other participating states. 167 The

Pentagon' s position, as expressed by Secretary of Defense

Weinberger, that "[m]ilitary and civilian programs, such as

the space station, must be available for defense experiments

or other American national security uses consistent with

international law" , 168 significantly delayed conclusion of

arrangements among international partners .169
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Given the monitoring challenges facing the U.S./lnterna-

tional Space Station, including technological problems and

budget restraints, 170 i ts value as an instrumentality for

verification remains uncertain.

Another developing program, the "National Aerospace

Plane" (NASP) is conceived as a vehicle capable of reaching

speeds of 17,000 miles per hour to escape earth' s gravity

using hydrogen-burning engines capable of operating both in

the atmosphere and in the vacuum of space and to fly directly

into orbit from an airfield. 17l One of the military missions

identified for NASP is strategie reconnaissance. 172 The

problems of the aerospace plane program are immense, and

1nclude still developing technology and uncertain budgetary

allocations. 173

3. USSR Manned Space Activities

In comparison with the united States, the Soviet manned

space systems show a more systematic approach. Soviet programs

consist mostly of manned space station activities, although

the USSR has also constructed and tested its own space shuttle

and has likely worked on a spaceplane.

The USSR has been methodically working on a space station

located in near earth orbit at an altitude of between two

hundred and four hundred .:k'flometres. m The world's first

space station, Salyut l, was launched as early as 1971 •

According to the U.S. Office of Technology Assessment, Salyut
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space stations have been routinely used for reconnaissance

purposes, 175 a claim aenied by the Soviets. 176 The Salyut' s

telescope is reported to be capable of transmitting images of

half-meter spatial resolution, whi~~ is more than enough for

precise identification of many milita:.:y targets. 177 It is

also believed that the Salyut 7's cosmonauts have monitored

and assessed Soviet ground, sea and air military exer

cises. '7B

First of the third generation of.space stations, "Mir"

(meaning "peace" in Russian) was launched into a two hundred

fifteen mile orbit in 1986. 179 A former U.S. Secretary of

Defense has claimed that Mir is used primarily for military

missions. 18O Although the accuracy of that statement cannot

be verified, Mir is thought to be used at a minimum for

reconnaissance missions. 'B'

While Mir appears to be a useful instrument of verifica

tion on the surface, Soviet officials are not optimistic about

the future of manned space stations because "[m)any people in

our country believe the price of Mir is very high, and that it

would have been better to use automatic satellites instead of

a manned space station".'B2 The USSR began to deveiop its

own space shuttie, "Buran", in 1982, and successfuiiy iaunched

it in 1988. 183 According to U.S. Defense Department offi

ciais, Buran' s pianned use inciudes ASAT, reconnaissance, crew

transport and satellite repair and maintenance. lB. However ,

it appears that the poiiticai and economic instabiiity in the
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Soviet Union has temporarily, at least, put a moratorium on

Buran 's activities. ,.~

Very little is known about the Soviet spaceplane, except

that it is in the research phase. ' •
O

E. REHOTE SENSING SATELLITES

1. Introduction

As mentioned in section C. 1 of this Chapter, the boundary

between military and civilian space technology is becoming

indistinguishable. By way of illustration, France decided to

develop its military photographie reconnaissance satellite

based on civilian SPOT technology rather than the other way

around. This section, therefore, surveys current civilian

satellite programs that could be used for arms control

verification.

2. Landsat

As of April 1992, five Landsats have been successfully

placed into orbit launched in 1972, 1975, 1978, 1982, and

1984. Landsat 1 (previously known as Earth Resources Technol

ogy S?:.:ellite) and Landsat 2 were placed in orbit at nine

hundred and twenty kilometres, and equipped with visible

multispectrum scanners (MSS) and Return-Beam Vidicom (RBV)

cameras. lB' Landsat 3, launched in 1978, was placed in the

same orbit, but carried upgraded sensors such as infrared
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MSS. 166 Landsat 4 and 5 were placed into a seven hundred

kilometre orbit with ninety-eight degrees inclination and are

equipped essentially with the same sensors carried on previous

Landsats. ~he Thematic Happer (TM) 169 aboard Landsat 4 and

5 has six visible and near infrared bands with thirty meter

resolution and one thermal infrared band with one hundred and

twen..y meter resolution. '90

Following the transfer of ownership in 1985 of Landsat to

the Earth Observation Satellite Company (EOSAT), a joint

venture of the Hughes Aircraft Company and the then RCA

Corporation, 191 plans were announced to launch two new

satellites, Landsat 6 and 7. These satellites would be

equipped with advanced observational technology that would

permit higher resolution, possibly of ten meters. l92 Presi

dent Carter's Presidential Directive 37 of 1978 limited the

resolution of U.S. remf)te sensing satellites to no better than

ten meters although no formal federal regulations were adopted

to that effect. This limitation was eventually lifted in

January 1988. 193 It has been reported that if Landsats 4 and

5 were to be moved down from seven hundred kilometres to two

hundred kilometres orbit, an orbit that has been exclusively

used by military reconnaissance satellites, the corresponding

resolution would be enhanced to eight meters. 194 In accord

with a new government policy, EOSAT announced in 1987 that it

would introduce five meter resolution on board Landsat 7 to be

launched in 1994. 195
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EOSAT faced considerable obstacles

mainly due to delays in receiving expected government sub-

sidies. The original contract in 1985 stipulated that, in

return for a $250 million subsidy over the following five

years by the U.S. government, EOSAT would build two new

satellites and continue to oper.:te Landsats 4 and 5. 1
"

Successive administrations have failed to appropriate

sufficient funds to enable EOSAT fully to cz..rry out its

program. 197 An additional setback occurred with the loss of

the space Shuttle Challenger, leading to long delays in

been raised as to the wisdom of commercialization of the

Landsat system considering the strong support given by the

governments of France and the USSR to their civilian remote

sensing organizations. 199

•
launching Landsat 6. 198 More recently, new questions have

•

While some experts doubt the future commercial

competitiveness of EOSAT in view of the existence of French

and Soviet counterparts, owing mainly to Landsat' s lower

resolution, Landsat does have a substantial advantage in~that

it can provide multispectral imagery of a quality superior to

that of its two rivals.

Receiving stations in operation all over the world for

Landsat coverage include: Prince Albert (Canada), Goddard

Space Flight Center (United States), euiaba (Brazil), Man

Chiquita (Argentina), Fucino (Italy), Johannesburg (South

Africa), Riyadh (Saudi Arabia), Hyderabad (India), Bangkok
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(Thailand), Jakarté (Indonesia). Alice Springs (Australia),

Beijing (China) and Tokyo (Japan). Another three are planned:

Auckl~nd (New Zealand), Islamabad (Pakistan) and Quito

(Ecuador) .200

3. ~

The French remote sensing satellite, "Système Probatoire

d'Observation de la Terre", or SPOT, was placed into sun-

synchronous orbit sorne eight hundred and twenty kilometres

above the earth by Ariane 1 launcher from Kourou, French

Guiana, in February 1986. SPOT is equipped with twin HRV

•

("haute resolution visible") instruments providing a multi

spectral resolution of twenty meters and panchromatic resol

ution of ten meters. 201 The SPOT HRVs have a movable mirror

entry system that gives an oblique viewing eapability of up to

twenty-seven degrees, whieh enables the spaeeeraft to revisit

the same area up to seven times during the twenty-six days of

an orbital cycle and take stereoscopie images a eapability not

matehed by Landsat. 202 Half of SPOT's data is in the form of

computer tape while the remainder is in photographie form. 203

SPOT images have been extensively published in the mass

media, espeeially those that revealed Soviet naval and nuelear

weapon storage installations at Murmansk and Severomorsk,204

the Krasnoyarsk phased-array radar, 20S and suspeeted laser

weapon faeilities at Nurek and at the Sary Shagan test

site. 206 SPOT Image Corporation has also scId to the media
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such imagery as Iranian military facilities near the Persian

Gulf, Soviet space launching facilities at Tyuratam, the

nuclear test site at Semipalatinsk and the Chernobyl nuclear

reactor. 207 While SPOT 2, launched in January 1990,°°'

belongs to the first generation of observation satellites,

France is already working on its second generation of SPOT

satellites scheduled to be launched ~:ome time in 1992 and

1993. 20•

Operational SPOT receiving stations include: Toulouse

(France), Kiruna (Sweden), Gatineau (Canada), Prince Albert

(Canada), Hyderabad (India), Maspalomas (Canary Islands),

euiaba (Brazil), Islamabad (Pakistan), Lad Krabang (Thailand),

Hataoyama (Japan), Johannesburg (South Africa) and Riyadh

(Saudi Arabia). In addition, Ecuador, Israel, China, Taiwan,

Indonesia and Australia are either constructing ground

receiving stations or negotiating for their construction. 210

4. USSR

In late 1987, the USSR announced that it was prepared to

market satellite photographs of five meter resolution through

the Soviet trading company Soyuzkarta. The images made

available in the West proved to be of surprisingly high

quality, quite superior to Landsat images. There can be no

doubt that these satellites, having such high resolution,

could be of great value as an arms control monitoring sys

tem. 211
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The principal shortcoming of soviet remote-sensing

satellites lies in their use of film pod systems, which are

dropped from satellites periodically and recovered on the

earth in contrast to the transmission of images electronically

in digital form as is done by Landsat and Spot. In conse

quence, the acquisition of such photographs takes more time

than by the other systems. 212

s. European space Agency (ESAl

The first remote sensing satellite of the European space

Agency (ESA), 213 ERS-l was successfully placed into an eight

hundred kilometres polar orbit using the Ariane in 1992. ERS

1 is capable both of ocean and land observation with SAR

expected not only to be used for oceanographie purposes but

also to penetrate through clouds often covering Eastern

Europe. 214 Construction of an Advanced Earth Remote Sensing

Satellite, or AERS-1, primarily for land applications, is also

under consideration. 21S

6. canada

While Canada is not currently developing an independent

satellite launching capability, it nevertheless has state-of

the- art technology in image processing, 216 as evidenced by

its development of the Radarsat program. 217 The objectives

of Radarsat are: (1) to support energy projects in the Arctic

and offshore through an imagery radar satellite system,

=
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capable of providing all-weather sea ice information (day and

night, through fog and cloud) for the safe and efficient

extraction and transportation of Arctic oil, gas and minerals;

(2) to provide data on land mass for geological exploration,

forest management and environmental monitoring; and (3) to

give Canadian industry entry to the market for earth observa

tion satellite systems. 218

Radarsat is scheduled to be launched in 1994 and will be

placed into polar orbit at an altitude of approximately six

hundred kilometres. It will be equipped with aC-band SAR

sensor whose resolution is expected to be twenty-five to forty

meters. The swath width of that spacecraft will be seventy

five to two hundred and fifty kilometres and its designed

lifetime five years. 21' The Radarsat system will have

considerable capability for the monitoring of arms control

agreements, especially because of its cloud-penetrating

radar. 220

7. l:ndia

While India had been developing the Indian Remote Sensing

Satellite, IRS-1 since 1977, it was launched only in 1988 by

Proton booster provided by the USSR. 221 IRS-1 carries two

types of sensors: two high resolution sensors of thirty-seven

meters and one low resolution sensor of seventy-three meters

at an altitude of some nine hundred kilometres. 222 IRS-2 was
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successfully launched in August 1991 from the Baikonur launch

site. 223

8. Japan

Japan is the fourth nation to launch a satellite with its

own launcher. Since 1970, forty scientific and application

satellites have been launched by Japan.~· The first remote

sensing satellite, Marine Observation Satellite, or MOS-J., was

successfully put in sun-synchronous orbit of five hundred and

sixty-four miles in February J.987. MOS-J. carried various

sensors including a multispectral electronic self-scanning

sensor (MESSR), which provides sea-surface colour data with a

fifty meter resolution and one hundred kilometre swath width

in four spectral bands.~3

Another program, the Earth Resources Satellite, JERS-1,

was successfully launched in February 1992 to undertake

observation of the earth surface and to explore natural

resources.~6 JERS-J. carries a SAR similar to Seasat-1 and an

optical sensor package such as a linear array stereo camera

with thirty meter resolution.~7

9. laraeJ.

The first Israeli satellite, Ofeq-J., was successfully

launched in September J.988. Israel thus became the eighth

state capable of placing a satellite into orbit.~8 Ofeq-J.

was put in low elliptic orbit with a ninety-eight minute
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period and passed all territory between fifty-seven degrees

north latitude and fifty seven degrees south latitude.'"

Ofeq-1 attracted great attention, by demonstrating Israeli

capability to operate photographie reconnaissance satellites

as well as its ability to launch ballistic missiles. Ofeq-2

was successfully placed into orbit in April 1990,230

10. Conclusion

As outlined above, an increasing number of countries have

acquired remote sensing satellites, and still others have

built receiving ground stations. The superpower monopoly in

this field has virtually ceased, although the United States

and the Soviet Union possess far superior space technology,

including sensor resolution and interpretation systems.

Since, in essence, civilian remote sensing technology differs

only slightly from that used for military intelligence

gathering, virtually all of the satellites described in this

section could play a role in the process of arms control

verification.
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CJDUl'rER IV

VERIFICATIOH PRov.t8IOH8 III MULTILATERAL lIJID BILATERAL
lUUIS CO!ITROL lIJID DI8~ AGREEJŒIl'l'8

A. MULTILATERAL AGREEHEN'l'S

1. Ternis and De~initions

The term "verification" does not have an authoritative

definition in the vocabulary of arms control and disarmament.

The Oxford English Dictionary defines the term as "the

demonstration of truth or correctness by facts or circum-

however, far from simple when it comes to the provisions of

arms control and disarmament agreements which are often•
stances ... l The demonstration of ..truth or correctness" is,

drafted in highly abstract language. As legal documents, they

allow sufficient latitude in interpretation. Furthermore, in

general, the term "verification" is defined according to the

needs of a given time, or an ad hoc basis, in the way that

serves most effectively the scope and nature of the specific

agreement being negotiated.

(a) Verification

For almost two decades after World War II, the literature

of disarmament used interchangeably a variety of terms such as

.. inspection", "safeguards", "control", .. international supervi-• sion" and "verification". 2 After the goal of general and
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complete disarmament was abandoned in 1964, specifie arms

control arrangements were discussed in the international

community. Eventually the term "verification" evolved to

become an "indispensable", "essential" and "necessary" part of

any agreement.' In 1978, the Preparatory Committee for the

Tenth Special Session of the U.N. devoted to Disarmament

(hereinafter SSOD Il requested the Secretariat to prepare a

background paper on the subject of verification.' Verifica

tion was there described as "the process of ascertaining that

a commitment laid down in a particular agreement in the field

of disarmament or arms limitation is being met. Ils A few

years later, a study undertaken by the U.N. Department for

Disarmament Affairs defined verification as "a dynamic process

for determining whether or not commitments assumed under an

international agreement are being fulfilled. ,,6 Another

contemporary study on arms control and disarmament defined

verification as "the process of determining that the behaviour

of a party is consistent with [its arms limitation] obliga

tions. ,,7 It should be pointed out that the definitions

generally acceptable in multilateral arms control and disarma

ment agreements would not necessarily be appropriate in

bilateral arrangements because the scope of such agreements or

level of complia~ce may not be identical.

The Arros Control and Disarmament Agency of the united

States (hereinafter ACDAl states in its annual report to the

Congress that "[v]erification is the technical, analytical,
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legal, and political process by which the united States

evaluates compliance with existing arms control agreements and

obligations"· and "the process of assessing the degree to

which compliance with provisions of future arms control

agreements can be ascertained and of determining the degree of

Soviet compliance with the provisions of current agreements".·

The salient characteristic of the official United States

definition is the special emphasis placed on the need for

verification that is "adequate" and "effective". Throughout

the SALT talks10 in the 1970s, the United States sought

arrangements with the Soviet Union that would assure

"adequate" verification, defined by Secretary of Defense

Harold Brown as "the ability to detect violation large enough

to pose a significant military threat, in time for the United

States to mount an appropriate response. "n What would

represent "adequate" verification in multilateral disarmament

negotiations may be more difficult to ascertain because the

requirements for adequacy differ from one country to another

and may change in the course of negotiations.

The Reagan Administration emphasized the importance of

"effective" verification. 12 Although no precise definition

of what would constitute "effective" verification was given,

it was considered that the new standard required a higher

compliance level, ~, a one hundred percent chance of

detecting a violation. 13 The term "National Technical Means"

of verification is often employed in U.s.-Soviet arms control
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It is used in connection with "verification

systems under which one State uses its means to verify

occurrences or situations in another State"." The use of

this concept reflects the belief on both sides that adequate

and effective verification can be achieved through their own

national means. After examining postwar Soviet attitudes

•

towards verification problems, an arms control expert has

described the Soviet interpretation of verification as

follows:

Verification comprises those legal and proper
intelligence activities that are carried out by a
state for the exclusive purpose of satisfying
itself that other states are in compliance with
existing treaties and agreements. This clearly
separates verification from both espionage, which
is by definition illegal, and routine intelligence
gathering, which is carried out whether or not a
treaty exists. 15

(b) Monitoring

Although the terms "verification" and "monitoring" are

sometimes used interchangeably, they are distinct activities

with different purposes. 16 Monitoring has two aspects.

First, monitoring is the starting point of the verification

process consisting of several steps.17 Monitoring represents

"the gathering of intelligence, through various surveillance

techniques, of other states' military activities.,,18 Other

steps comprise information processing, analysis, identifica-

• tion, evaluation and response. 19 The other aspect of
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monitoring is that it can be conducted regardless of arms

control and disarmament agreements. 20

In the context of SALT II,21 monitoring meant collect

ing and analyzing information about Soviet loOé:apon systems

subject to SALT limits. Thus, it can be said that verifica

tion is a decision-making process, subjective and judgmental,

based on intelligence from monitoring and other sources. 22

2. Veri~ication Regimes

The extent of verification required in a specifie

agreement is dependent upon various factors such as the scope

and nature of the agreement, the availability of credible

information, technical feasibility and cost. 23 A paper

prepared and submitted to the Committee on Disarmament24 has

identified five possible verification regimes as follows: (1)

absolute verificatio~, being a regime under which all verifi

cation methods may be employedi2S (2) adequate verification -

since absolute verification is seldom possible, a minimum

acceptable degree of uncertainty and risk is sought in both

bilateral and multilateral negotiations. In multilateral

negotiations, as the number of participating states increases,

the number of positions on what constitutes adequate verifica

tion is also likely to increase. 26 For instance, the Final

Document of SSOD l (July 1978) in para. 31 states that

n[d]isarmament and arms limitation agreements should provide

for adequate measures of verification satisfactory to all
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parties concerned in order to create the necessary confidence

and ensure that they are being observed by all parties" ;'7

(3) limited verification - this regime is a result of the

inadequacy of verification technology available to contracting

parties. Failure to reach an agreement on comprehensive test

ban derives partly from limitations in verification technol

ogy;'· (4) SYTnbolic (tokenl verification - because of the

lack of appropriate technology or a low probability of

compliance, verification capability under this regime is

thought to be inadequate;29 and (5) no verification - a

regime in which the agreement contains no verification

provisions. 30

3. Verification Methods

The term verification method refers to the generic

approach applied to verify arms control and disarmament

agreements. Numerous experts have attempted to categorize

verification methods from the time when general and complete

disarmament was the ultimate goal. One of the early compre

hensive studies by Professor Melman listed six general

verification methods: aerial inspection, inspection of

budgets, detection of bomb testing, detection of missile

testing, radiation inspection (sampling) and examination of

scientific personnel. 31

Professor Feld grouped verification methods into three

categories: physical inspection, records inspection and non-
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physical inspection. 32 Professor Henkin divided investiga

tion methods into two groups: indirect methods comprising

voluntary reports by governments, external verification by

radar, seismic and acoustic instruments, aerial inspection,

wire tapping and registration of scientists; and direct

investigation by on-site inspection. JJ

Eight verification methods according to different levels

of intrusiveness have been submitted to the Committee on

Disarmament and Conference on Disarmament in Geneva by

Canada." This Canadian contribution is examined in some

detail below. J5

(a) General On-site Inspection

General on-site inspection involves "unrestricted access

to the physical objects and related facilities which are

subject to control under the terms of specifie agreements. "J'

Such agreements could conceivably range in scope from general

and complete disarmament to control of specifie weapons

system." The principal advantages of general on-site

inspection are the great likelihood of discovery of non

compliance and enhanced confidence between the parties to the

agreement. The disadvantages include high cost and the

difficulties in defining the scope of inspection. J
•

Since general on-site inspection is often unacceptable to

many countries, "progressive/zonal on-site inspection" was

proposed by Professor Sohn in the early 1960s as a step
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towards general on-site inspection. 3. The types of weapon

systems and related facilities subject to inspection were to

be progressively increased ("progressive" element) and the

inspected area was to be also gradually enlarged ("zonal"

element). The intensity of inspection was also to be pro

gressively increased. 40

(b) Selective On-site Inspection

Selective on-site inspection is restricted with regard to

access to specifie weapon systems and related facilities. The

difference between general and selective on-site inspection is

understood more as a question of degree than that of kind.

Restrictions imposed can take various forms. Inspections may

be allowed only for the limited purpose of monitoring compli

ance with agreements; the access of inspections may be

restricted to a particular geographic location; the activ

ities of inspectors may be limited; and the persons the

inspectors are allowed to contact may be subject to limita

tion. 41 The advantage of selective on-site inspection is

that this approach is applicable to virtually all forms of

agreements other than general and complete disarmament

agreements, and the cost and personnel requirements are less

formidable than those of general on-site inspection. 42
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(c) Challenge On-Site Inspection

This is a special case of selective on-site inspection,

which limits inspection to those situations where a party to

a certain agreement suspects the other party' s failure to

comply with treaty obligations and challenges it to prove its

compliance. The accused party would then invite inspectors to

verify its innocer.ce. 43 It should be stressed that challenge

on-site inspection is different from "verification-by-chal

lenge". The concept of "verification-by-challenge" was

briefly addressed in 1966 by Alva Myrdal, the representative

of Sweden to the Eighteen Nation Oisarmament Conference

(ENOC) .44 According to Myrdal, "[ vl erification-by-chal

lenge" relies on the interest of a suspected party "to free

itself through the supply of relevant information, not

excluding an invitation to inspection by an outside party or

organ".·' Hence, in challenge on-site inspection, a party

has the right to demand an inspection whereas an inspection

would be permitted on a voluntary basis in verification-by

challenge. '6

(d) Control Posts/Obseryer/Liaison Missions

The concept of control posts emerged from the NATO-Warsaw

Pact confrontation, but the same method would be applicable to

other areas of confrontation. Control posts would provide

warning of long-term military preparations, large-scale build

ups of troops and impending aggression. 47 As a rule, it is
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recommended that control posts be established at such loca

tions as airfields capable of handling heavy transports, main

roads and railway stations to monitor military traffic. 48

The advantage of control posts is said to be their ability for

direct observation of military activities not requiring state

of-the-art sensors.

(e) Remote Sensinq in situ

Sensing devices can be "remote" in three ways. First,

the sensor may be distant from the object to be monitored

although it is proximate to the personnel operating it (~,

shipboard or fixed site radar). Second, the sensor may be

distant from the object to be monitored and from operating

personnel (~, reconnaissance satellites). And third, the

sensor may be located in close proximity to the object to be

monitored while being distant from its controllers. "Remote

sensing" usually refers to cases where the sensing device and

the object to be monitored are distant from each other. 49

The important characteristic of remote sensing in situ is that

sensing devices are left unattended. sa

Short-range sensing devices a~e sometimes called "black

boxes" because the monitored party does not know what is being

recorded. S1 It has been suggested, however, that the country

being monitoredbe provided with a duplicate black box so that

it can be reassured about the uses made of black boxes. s2

Examples of short-ranging sensors would be chemical sensors
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including portable alarm systems for detecting nerve gas,

acoustic sensors that detect sounds, vibration sensors that

detect movement of traffic, radio frequency detectors,

pressure sensitive sensors , magnetic sensors and visible

surveillance devices such as photographie equipment, televi

sion and infrared sensors •53

(f) Remote Sensinq

As mentioned earlier, "remote sensing" refers to the

system of observation where the sensing device and the object

to be monitored are distant from each other. The mainstay of

modern remote sensing instrumentation are military intelli

gence-gathering satellite examined in some detail in Chapter

III.

(g) Complaints/Consultation

In responding to alleged violations of arms control

agreements, credible demonstration of compliance provides a

form of verification. Treatment of complaints with regard to

alleged arms control violations varies widely. It is,

therefore, rather difficult to generalize about complaints/

consultation procedures as a method of verification. Nonethe

less, such procedures can be roughly grouped into four

types. 54
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(i) consultation and cooperation

Any party with a complaint has the right to "consult"

with any other party and to demand that such party "cooperate"

in order to resolve the cOlüplaint. "cooperation" in this type

of procedure is voluntary. 55

(ii) Consultative Commissions

Procedure regarding consultative commissions require that

a committee of the parties meets regularly or on request to

solve problems through consultation and cooperation. As is

the case with procedures for "consultation and cooperation",

it is up to each party to decide whether to cooperate. 56

(iii) Existinq Xnternational organizations

An allegation concerning the violation of treaty obliga

tions could be dealt with using existing international

organizations such as the International Atomic Energy Agency,

the International Court of Justice, the U.N. Security Council.

For strictly reqional problems, regional organizations could

serve the same functions. 57

(iv) New xnternational orqanizations

In general, two types of international organizations have

been proposed for purposes of verification; a specialized body

to deal with complaints in only one agreement and an interna

tional disarmament organization, the jurisdiction of which
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could cover a variety of agreements and could also function as

a forum for solving crises. ~a

4. Verification Provisions of More significant Multilateral
Arms Control and Disarmament Agreements

In this Section, major multilateral arms control and

disarmament agreements are examined, particularly as regards

the verification regimes they incorporate and whether such

agreements permit space-born verification. Bilateral arms

•

control and disarmament treaties between the United States and

the USSR, often more important in the context of the global

arms race than their multilateral counterparts, are dealt with

in the next section•

(a) Protocol for the Prohibition of Use in War of Asphyxiat
inq. Poisonous or Other Gases. and of Bacterioloqical
Methods of Warfare [hereinafter cited as the Geneva
protocol)"

As mentioned in section B.4 in Chapter I, at the

Washington Disarmament Conference of 1922, the banning of

asphyxiating, poisonous or other gases was agreed upon but the

resultant treaty failed to enter into force because France

refused to ratify it. However, three years later, the

•

provisions of Article V of the Washington Treaty became the

so-called Geneva Protocol, the first of more significant

agreements in the field of armaments.

The Geneva Protocol prohibits "the use in war of asphyxi

ating, poisonous or-other gases, and of all analogous liquids,
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materials or devices"60 as well as "the use of bacteriol

ogical methods of warfare", 61 and declares that the ban of

such gases and methods shall be "universally accepted as a

part of International Law, binding alike the conscience and

the practice of nations. ,,62

Since this Protocol contains no verification provisions

of any kind, no on-site inspection, control posts or consulta

tions, two questions must be asked. First, is monitoring of

compliance by satellite permissible under the Protocol, and

second, is it technically feasible? Since, as will be

discussed later in Section C of this Chapter, observation from

outer space is lawful, there is no reason to doubt that each

contracting party is within its rights to employ satellites to

monitor other states' compliance with the Protocol. However,

it is doubtful whether it would be technically possible to

determine non-compliance by satellite, partly because it is

the use, not the manufacture, test, and/or stockpiling of

asphyxiating and poisonous gases that is prohibited by this

Protocol.

(b) The Antarctic Treaty 63

The purpose of the Antarctic Treaty is not to resolve

territorial claims to Antarctica64 but to ensure that Antarc

tica "shall continue forever to be used exclusively for

peaceful purposes"." The Treaty was the first disarmament

agreement concluded after World War II, at the height of the
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Cold War. It resulted in the demilitarization of an entire

continent. Therefore, it has been hailed as an example of

nations exercising foresight and working in concert to prevent

conflict before it develops. Based on the premise that to

exclude armaments is easier than to eliminate or control them

once they have been introduced, the Treaty served as a model,

in its approach and provisions, for subsequent arms limitation

agreements. 66

Article l of the Treaty prohibits, inter alia, "any

measures of a military nature, such as the establishment of

military bases and fortifications, the carrying out of

military manoeuvres, as well as the testing of any type of

weapons"67 in the entire area of Antarctica. In order to

ensure compliance with the ban on armaments, this Treaty

provides for extensive inspection system based on national

means of verification (Article VII). Under the Treaty, only

original signatories, plus such acceding countries as have

demonstrated an interest in Antarctica by conducting substan

tial scientific research activities there, have the right to

designate observers to carry out inspections (these countries

are hereinafter referred to as "consultative parties"). 68

These observers have "complete freedom of access at any time

to any or all areas of Antarctican6' including all stations,

installations, and equipment, and all ships and aircraft at

the point of discharging or loading cargoes or personnel in

Antarctica. 70 Aerial inspection may be conducted by consult-
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ative parties fIat any time over any or aIl areas of Antarc-

tica"" as weIl.

The Antarctic Treaty also provides that consultative

parties meet at suitable intervals for the purpose of discuss-

ing measures to promote the principles and objectives of the

Treaty. Such measures include "facilitation of the exercise

of the rights of inspection".72

As mentioned above, the Antarctic Treaty provides for two

methods of verification: general on-site inspection and

consultation. unrestricted on-site inspection authorizes any

consultative party to employ any lawful verification methods,

technologically feasible and can therefore be regarded as a

permissible national technical means of verification.•
including satellite monitoring. Satellite monitoring is

•

(c) Treaty Banninq Nuclear Weapons Tests in the Atmosphere.in
outer Space and Under Water [hereinafter cited as the
Partial Test Ban Treaty or PTBT]73

Parties to the Partial Test Ban Treaty undertake "not to

carry out any nuclear weapon test explosion, or any other

nuclear explosion" in the atmosphere, outer space or under

water or in any other environment74 if the explosions would

cause radioactive debris to escape beyond the borders of the

state responsible for the explosion. 7' "[A]ny other nuclear

explosion" refers to so-called "peaceful", Le., non-military

explosions. 76
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This relatively short Treaty does not contain any

verification clauses, reflecting the thorny process of

negotiation and the inability of the United States, the United

Kingdom and the USSR to agree on any verification measures

beyond those within the capabilities of each contracting

party. The ban in these three areas was made a realistic

option since verification by the deployment of reconnaissance

satellites was feasible. As an arms control expert noted,

satellites made it possible, "to overcome the perennial

sticking point of nuclear negotiations--inspection. They

•
permitted the uniteà States to monitor the Soviet Union and

the Soviet Union to keep foreign inspectors from its soil, at

one and the same time."n

Satellite verification by state parties to the Treaty is

not only permissible but arguably, together with land-based

seismic installations, the most important instrument of

verification. eurrently, more than one hundred and twenty

countries are parties to the PTBT, but only a few are capable

of detecting nuclear explosions using national technical

means. Therefore, it seems reasonable to assume that any

•

contracting state could lawfully obtain data from a future

international satellite verification organization which can be

characterized as a kind of extended national technical means

of verification•
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Treaty on Principles Governing the Activities of States
in the Exploration and Use of Outer Space. Including the
Moon and Other Celestial Bodies [hereinafter c1ted as the
Outer Space Treaty]78

The Outer space Treaty bans the placing in outer space of

"any objects carrying nuclear weapons or any other kinds of

weapons of mass destruction". 7' This Treaty further pro-

•

hibits any kind of military activity on the moon and other

celestial bodies, including the "establishment of military

bases, installations and fortifications, the testing of any

type of weapons and the conduct of military maneuvers". 80

verification provisions to ascertain compliance with the

Treaty are found in Articles X and XII. Although its wording

is somewhat ambiguous, Article X could be interpreted as

providing for on-site inspection: "the states Parties to the

Treaty shall consider on a basis of equality any requests by

other States Parties to the Treaty to be afforded an opportun

ity to observe the flight of space objects launched by those

states". The phrase "to observe the flight of space objects"

•

appears to leave considerable latitude in interpretation.

Article XII provides for on-site inspection of "[a]ll

stations, installations, equipment and space vehicles" on the

moon and other celestial bodies on a basis of reciprocity.

"Reciprocity" is understood not as a veto but as the right to

reject the other party's request only after the requested

party has been unlawfully refused the opportunity to inspect

by the other party. 81 There seems to be no limitation on the
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locations subject to inspection since Article l of the Treaty

states that "there shall be free access to all areas of

celestial bodies". Unlike the Antarctic Treaty, which allows

general on-site inspection "at any time", the Outer Space

Treaty requires parties to give "reasonable advance notice of

a projected visit" (Article XII) to assure safety and to avoid

interference with normal operations of the facility. This

requirement can be explained by the very different nature of

activities in Antarctica and on celestial bodies.

In addition, Article XI of the Outer Space Treaty

provides that parties conducting space activities should

inform the Secretary-General of the united Nations of the

"nature, conduct, locations and results" of such activities,

which would facilitate inspection. This Article, however, is

of limited utility since states parties are obliged to provide

such information only "to the greatest eAtent feasible and

practicable".82 Each party is free, therefore, to decide

unilaterally as to what is "feasible and practicable".

Up to now, intelligence-gathering satellites have been

observing targets on the surface of the earth, not in outer

space or on the moon. At this time, the technical feasibility

of verifying compliance with the Outer Space Treaty by

satellite is uncertaini: however, improvements in space

technology could make ~~is feasible in the near future •
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Treaty for Prohibition of Nuclear Weapons in Latin
America with Additional Protocols l and II [hereinafter
cited as the Treaty of the Tlatelolcol 83

The so-called Treaty of Tlatelolco, the first nuclear

•

weapons-free-zone treaty, has two additional Protocols dealing

with matters that concern non-Latin American countries.

Protocol l involves an undertaking by non-Latin American

countries that have dependent territories in the areas of

application of this TreatYi Protocol II involves an undertak

ing by countries possessing nuclear weapons. Both Protocols

require the parties to respect the nuclear weapons-free-zone

status of the region. 8•

Under the Treaty of Tlatelolco, states parties undertake

to prohibit in their respective territories the testing, use,

manufacture, production, acquisition, receipt, storage,

installation, deployment and possession of any nuclear

weapons. 8S Parties further undertake not to engage in,

•

encourage, authorize or participate in the testing, use,

manufacture, possession or control of any nuclear weapons. 86

This Treaty does not provide for "transit" or "transportation"

of nuclear weapons.

One of the most important characteristics of this

document is the elaborate control system for verifying Treaty

obligations, namely, that the devices, services and facilities

for peaceful uses of nuclear energy are not used for the

purpose of testing or manufacturing nuclear weaponsj that none

of the activities prohibited in Article l are conductedi and
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that peaceful explosions are carried out in accordance with

the Treaty. 87 Two international agencies are involved in

Treaty verification: The International Atomic Energy Agency

(IAEA) and the Agency for the Prohibition of Nuclear Weapons

in Latin America (OPANAL), established by the Treaty. 88 In

accordance with the agreement concluded with the IAEA, OPANAL

can carry out special inspections (Article 16, paragraph

l(a». The IAEA, along with OPANAL, may also have access to

all the preparations for and to the site of the peaceful

explosion (Article 18, paragraph 3).

OPANAL may carry out inspections when any party "suspects

that some activity prohibited by this Treaty has been carried

out or is about to be carried out"8' and requests the Council

of OPANAL to inspect (challenge on-site inspection) or when

any suspected country requests the Council to prove its

compliance with its Treaty obligations (verification-by

challenge).·o For the purpose of such inspections, parties

undertake to grant the inspectors "full and free access to all

places and all information".·l

Intelligence-gathering satellites as nationai technical

means of verification could be useful for monitoring the

testing, manufacture, production and, of course, the use of

nuclear weapons. However, most contracting parties to this

Treaty do not as yet possess the necessary space monitoring

systems. Under Article 19, paragraph 2, OPANAL is authorized

to "enter into relations with any international organization
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or body, especially any which may be established in the future

to supervise disarmament or measures for the control of

armaments in any part of the world". Hence, if an interna-

tional verification agency is set up in the future, the Treaty

of Tlatelolco could be lawfully monitored by such an agency.

(f) Treaty on the Non-Proliferation of Nuclear Weapons
[hereinafter cited as the NPT)92

Under the Non-Proliferation Treaty, state parties

•
possessing nuclear weapons undertake not to transfer such

weapons or other nuclear explosive devices or control over

such weapons or devices to non-nuclear weapon states. 93

Nuclear weapon states parties also undertake not to assist,

encourage or induce any non-nuclear weapon state to manufac

ture or otherwise acquire nuclear weapons or devices. 94

Unless control over nuclear weapons is transferred, their

deployment in non-nuclear weapon states is not prohibited by

this Treaty, in contrast to the provisions found in the Treaty

of Tlatelolco. Non-nuclear weapon states undertake not to

•

receive any nuclear weapons or control over such weapons from

any transferor and not to manufacture or receive any assist

ance in the manufacture of nuclear weapons. 9S

This Treaty has significantly contributed to the safe-

guard system. As of January 1990, one hundred and two states

have conclud~d safeguards agreements with the IAEA, which

apply to nine hundred and twenty facilities and other loca-
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tions.'· The purpose of the safeguàrds system is to ensure

that no diversion of nuclear energy from peaceful uses to

nuclear weapons or other nuclear explosive devices will take

place.'? A model NPT safeguards agreement was drawn up in

1971.'8 Agreements based on this model, which are essential

ly identical, now apply to some one hundred countries. IAEA

verification starts by the examination of the reports prepared

by a contracting country concerning among other things,

installation design and nuclear material accounting records,

followed by IAEA inspections and ending with a final evalu

ation." A country's failure to report all nuclear material

for exclusively peaceful purposes would constitute a breach of

the agreement; however, IAEA inspectors do not have the power

to search for unreported material or facilities. Thus, as

demonstrated in the case of Iraq, a country bent on circum

venting the provisions of the Treaty can relatively easily

evade IAEA safeguards.

Satellite monitoring is technically feasible and useful

for locating unreported facilities, nuclear testing and

preparations for testing. As one example, in 1977 the Soviet

Union informed the United States, the united Kingdom, France

and West Germany that South Africa was secretly preparing to

detonate an atomic explosion in the Kalahari Desert. 100 At

the same time united States reconnaissance satellites detected

South Africa' s preparation as well. 10l Diplomatie initiat-
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ives eventually resulted in the South African government

announcing that no nuclear explosion test would occur. '02

(g) Treaty on the Prohibition of the Emplacement of Nuc1ear
weapons and Other Weapons of Mass Destruction on the
Seabed and the Ocean Floor and in the Subsoil Thereof
[hereinafter, the Seabed Treaty] 103

The contracting parties to the Seabed Treaty have

undertaken not to place any nuclear weapons and other weapons

of mass destruction as well as "structures, launching instal-

lations or any other facilities specially designed for

storing, testing or using such weapons" on the seabed beyond

agreed not to assist, encourage or induce any state to carry

out prohibited activities and not to participate in such

activities in any other way. lOS It would not be a breach of

the Treaty, however, if a submarine armed with nuclear

warheads hides on the seabed. 106

•
a twelve mile coastal zone. 10. Further, the parties have

•

Article III of the Treaty contains verification pro

cedures. Each state party has the right to verify compliance

with this Treaty "through observations", by national technical

means. In order not to prejudice technologically less devel

oped countries, paragraph 5 of Article III provides that

"[v] erification pursuant to this article may be undertaken by

any State Party using its own means, or with the full or

partial assistance of any other State Party, or through

appropriate international procedures within the framework of



• - 144 -

the United Nations and in accordance with its Charter".

Although detection of violations of this Treaty by space-based

means seems at this time to be very difficult, intelligence-

gathering satellites could be lawfully employed either by

individual states or by an international organization to

monitor compliance with i ts provisions. 107

A state party having doubts about any other party' s

Treaty compliance is allowed to "consult" with such state. 1DB

If such consultation does not successfully remove the doubts,

the parties concerned shall "cooperate" on further procedures

consultation and cooperation fail to remove doubts concerning

the fulfilment of Treaty obligations, a state party may refer

the matter to the Security Council of the United Nations. UD

While elaborately set forth, the verification procedure of

•
for verification, including on-site inspection. 109 When

this Treaty seems to offer little beyond rights already

existing in international law including the Charter of the

united Nations. lll

(h) Convention on
Production and
cal) and Toxin

the Prohibition of the Development.
Stockpiling of Bacteriological CBiologi-
Weapons and on Their Destruction'U

The most significant characteristic of the above-refer-

enced agreement is that it provides for "disarmament", namely,

the elimination of an entire category of biological and toxin

weapons from the arsenals of the contracting parties. Each• party undertakes "never in any circumstances to develop,
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produce, stockpile or otherwise acquire or retain,,1l3 bio

logical agents or toxins "of types and in quantities that have

no justification for prophylactic, protective or other

peaceful purposes,,1l4 along with weapons, equipment or means

of delivery designed to use such agents or toxins. llS Fur

ther, each party is obliged to "destroy, or to divert to

peaceful purposes" aIl agents, toxins, weapons, equipment and

means of delivery if i t possesses them. 116 This Convention

also prohibits parties from transferring such weapons, or

assisting, encouraging, or inducing any states or interna

tional organizations to manufacture such weapons and delivery

means. 1l7

Oddly enough, no verification procedures are set forth in

this Convention for monitoring the elimination of biological

weapons nor safeguards for keeping states from developing such

weapons. The parties are not even obliged to announce their

compliance with the Convention. One of the reasons that

implementing treaty obligations is left to each party in

accordance with its constitutional arrangements1l8 is that it

was generally recognized that verification of non-production

is not essential even if it were feasible. ll9 Any party that

suspects the breach of obligations by another party may lodge

a complaint with the U.N. Security Council. 12D Once the

Security Council initiates an investigation, states parties

are obliged to cooperate,121 which, it is understood, may
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include on-site inspection. However, the pract~cal value of

this complaints procedure appears highly dubious. 1::

Satellite monitoring of state compliance with this

Convention either by individual states or by satellites

employed by the Security council in carrying out its separate

investigations would be completely lawful. If an interna-

•

•

tional satellite monitoring agency is set up in the future,

its monitoring activities would be in many, but not necessar-

ily all, instances initiated by and conducted in accordance

with the decisions of the U.N. Security Council. Technically,

however, satellite monitoring would remain only supplementary

to other more effective means of verification .

(i) Convention on the Prohibition of Military or any Other
Hostile Use of Environmental Modification Techniques
[hereinafter cited as the ENMOO Convention) 1'3

Although use of environmental modification techniques for

hostile purposes has not played a major role in military

planning, the mere threat of serious harm that could be

inflicted by this method of warfare was felt sufficiently

compelling to outlaw it. The term environmental modification

technique is defined as "any technique for changing - through

the deliberate manipulation of natural processes the

dynamics, composition or structure of the Earth ••• atmosphere

or of outer space".lZ4 Article l of the Convention prohibits

each state party from engaging in "military or any other

hostile use of environmental modification techniques having
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widespread, long-lasting or severe effects as the means of

destruction, damage or injury to any other State Party". 125

States parties also undertake not to assist, encourage or

induce any state or organization to engage in environmental

modif ication for military purposes. 126 As is the case with

respect to the Biological Weapons Convention, the implementa

tion of this Convention is left to each contracting party;'27

the Convention contains no verification provisions. The

consultation and cooperation of states parties is expected to

assist in solving any problems concerning the application of

the Convention. 128 Such consultation and cooperation may be

undertaken through the united Nations and a Consultative

Conunittee of Experts. l29 The Consultative Conunittee of

Experts, a novelty in this field of agreements, shall make

"appropriate findings of fact and provide expert views" .'30

Any state party that suspects the breach of this Conven

tion by another party may lodge a complaint with the Security

Council. Parties must then cooperate with the investigation

that may be initiated by the S~curity council. 131

A state party having reason to suspect that an other

state party is acting in breach of its obligations may use its

national means, including satellite monitoring, to confirm its

suspicions. The same method of verification could be used by

any "appropriate international organization" (Article V,

paragraph 1), including a future international satellite

verification organization.
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Agreement Governing the Activities of States on the Moon
and Other Celestial Bodies (hereinafter cited as the Moon
Agreement ]'32

The Moon Agreement, furthering the corresponding provi-

•

•

sions of the outer Space Treaty, effectively demilitarized the

Moon and other celestial bodies (for the purpose of this

Agreement, the Moon refers to all celestial bodies within the

solar system except the Earth). The Moon Agreement prohibits

placing nuclear weapons and other weapons of mass destruction

in orbits around the Moon or in other trajectories or on the

Moon. 133 "(A]ny threat or use of force or ~ny other hostile

act or threat of hostile act" is prohibited on the Moon. 13'

Further, this Agreement bans the use of the Moon for the

purpose of committing hostile acts or to threaten any such

acts in relation to the earth, the Moon, spacecraft, the

personnel of spacecraft or any other man-made space

objects. l35 The Agreellient further bans the establishment of

any kind of military bases, installations and fortifications,

and the testing of any type of weapon and the conduct of

military manoeuvres on the Moon.

Article 15, which is similar to Article XII of the Outer

Space Treaty, allows each state party to carry out inspections

of "all space vehicles, equipment, facilities, stations and

installations on the moon", subject to reasonable advance

notice. The significant difference with the Outer Space Treaty

is the inspection clause which states that each party may

conduct such inspections "on its behalf or with the full or



•

•

- 149 -

partial assistance of any other State Party or through

appropriate international procedures within the framework of

the United Nations and in accordance with the Charter". 130

The Agreement explicitly authorizes the use of intelligence

gathering satellites both by national means and by those

belonging to international organizations.

(k) Convention on the Prohibition or Restrictions on the Use
of Certain Conventional weapons which may be Deemed to be
Excessively Injurious or to have Indiscriminate
Effects137

As a disarmament treaty, the above-referred document does

little to lessen the casualties of wari the Convention

prohibits and restricts the use of weapons that leave non-

detectable fragments in the human body by x-rays (protocol I),

the use of mines, booby traps and other devices (protocol II)

and incendiary weapons (Protocol III). This Convention

•

contains no verification procedures nor clauses on the

settlement of disputes. Satellite monitoring of compliance

with the Convention does not seem possible, at least not at

the present stage of development of space technology.

(1) The South Pacific Nuclear Free Zone Treaty [hereinafter,
Treaty of Rarotonga] 138

The states members of the South Pacific Forum, a loose

consultative body of nations established in 1971,139 signed

a treaty in 1985 that established the area between the equator

and Antarctica and Australia and South America as a "Nuclear-
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Free Zone".l40 This Treaty prohibits manufacturing, acquir

ing, possessing or having control over any nuclear explosive

devicel41 or receiving any assistance or taking action to

assist in the manufacture or acquisition of any nuclear

explosive devices. 142 The Treaty and its annexes contain

elaborate verification provisions, consisting of: (a) reports

to the Director of the South Pacifie Bureau of Economie Co

operation and exchange of information among parties (Article

9); (b) consultations among parties and the Consultative

Committee convened by the Director at the request of any party

on any matter arising in relation to this Treaty (Article la,

Annex 3); and (c) IAEA safeguards to verify the "non-diversion

of nuclear material from peaceful nuclear activities to

nuclear explosive devices" (Annex 2, paragraph 3). Further

more, each party has to conclude an agreement with the IAEA

the scope and effect of which is at least equivalent to the

IAEA model agreement used in connection with the NPT (Annex 2,

paragraph 2). The Treaty also provides for a complaint

procedure, which includes challenge on-site inspection.

Satellite monitoring of the Treaty of Rarotonga is both

lawful and technically feasible. At this time, most parties

rely for purposes of verification on the seismic monitoring

network being set up in Australia and New Zealand •
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Treaty on Conventional Armed Forces in Europe (the CFE
Treatyl143

Arms control experts concerned with military activities

•

•

in Europe have long concluded that the only stable alternative

to a military stand-off was a cooperative security agreement

in which members of NATO and the Warsaw Treaty Organization

(WTO) were actively involved. Reflecting the dramatic changes

that have swept Eastern Europe since 1989, the Treaty on

Conventional Armed Forces in Europe (CFE Treaty) was signed by

government leaders representing each member of NATO and the

WTO in November 1990. The CFE Treaty establishes ceilings for

five categories of armaments--battle tanks, artillery,

armoured combat vehicles, combat aircraft and combat helicop

ters in Europe. 'U The verification package established by

the CFE Treaty is perhaps the most complex ever negotiated

for an arms control agreement.14~ It covers (1) notification

and information exchange (Articles XIII and XVIII and the

Protocol on Information Exchange); (2) ground on-site inspec-

tions (Article XIV and the Protocol on Inspections); (3)

national and multinational technical means (Article XV); (4)

aerial inspections (Article XIV (6»; and (5) the Joint

Consultative Group (Article XVI and the Protocol on the Joint

Consultative Group).

Although not defined in Article XV, national and multi

national technical means are assumed to include surveillance

satellites as a major method of compliance. Furthermore, what
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is noteworthy is the reference to multinational technical

means that do not yet exist although several multinational

systems (such as the International Satellite Monitoring Agency

(ISMA» have been proposed."· Satellite monitoring is a very

useful method of verifying compliance and is cither by

national or multinational technical means legally justified

within the framework of the CFE treaty.

(n) comprehensive Test Ban Treaty (draftl

A comprehensive test-ban treaty (hereinafter cited as the

CTB) has been discussed in various disarmament forums since

the conclusion of the PTBT in 1963. Given that modernization

of nuclear weapons is the central purpose of underground

nuclear testing, along with checking the reliability of

stockpiled or deployed nuclear weapons, 147 i t is not sur

prising that strong opposition to the CTB exists on the part

of the milit;ary. CTB advocates, however, claim that there are

many methods other than testing by which the reliability of

stockpiled nuclear weapons can be evaluated and main

tained. 148 In addition, invoking Article VI of the NPT,

which provides for the parties' obligation to work for nuclear

disarmament,149 CTB supporters stress the importance of

strengthening the NPT by eliminating the "elements of hypoc

risy and unfairness"'~o seen in the existing nuclear regime.

Compared with the danger of proliferation of nuclear weapons,
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they assert, what is gained from nuclear testing is not worth

the risk.

Since the CTB treaty is still in draft from, the negoti

ating history is worthy of review in arder to determine the

usefulness of satellite monitoring to confirm compliance. The

Eighteen-Nation Disarmament Committee (ENDC) failed to reach

agreement mainly due to disagreements over on-site inspection.

While the united states and the United Kingdom maintained the

necessity of mandatory on-site inspection, the USSR claimed

that national technical means were sufficient to verify CTB

compliance. l51 In this context, national technical means

comprise seismic monitoring, supplemented by satellite

surveillance, monitoring of hydro-acoustic waves and airborne

radioactivity. 152 Detection means recognition of a seismic

event and the location of that event. In contrast, identifi

cation refers to the establishment of the nature of the event,

that is, if it was an earthquake, tremor, chemical explosion

or nuclear explosion. 153 The Soviet Union later agreed on

international exchange of seismic data provided that the

analysis of data was conducted nationally while the united

States insisted that the international data centres conduct

analysis of data. 154 Sweden proposed "verification-by

challenge" to mitigate the intrusive and direct nature of

mandatory on-site inspection. m

Several member states of the ENDC proposed a threshold

test ban; India, for example, stated that the agreed threshold
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should be lowered from a seismic magnitude of 4.75 (the

admitted threshold figure that reflected what could be

detected and identified by existing national means .:oround

1965) according to the development of seismic equipment, by

using "black boxes" .'56

Discussion at the Conference of the Commit~ee on Disarma

ment (CCD) in the 1970s did not eliminate the opposition to

on-site inspection. 157 The problem of he,", to provide for

"peaceful" nuclear explosions in a CTB treaty also plagued

the negotiations. 158 In the meantime, however, the two

superpowers succeeded in concluding two a~-ms control agree

ments, the Threshold Test Ban Treaty of 1974 and the Peaceful

Nuclear Explosions Treaty of 1976. 159

At the 1982 session of the committee on Disarmament, the

Reagan Administration rejected altogether the desirability of

a CTB in the foreseeable future. '60 The cessation of nuclear

tests would have interfered with the massive re-armament

program of the United states, especially with President

Reagan's strategie Defense Initiative (SOI). On the other

hand, following its announcement of a unilateral testing

moratorium in 1985, the Soviet Union indicated its readiness

to accept various international cooperative verification

measures, including on-site inspection "whenever necessary" or

"if need be" .'6' At the same time, the USSR continued to

hold that national technical means were sufficient to satis

factorily verify compliance with the CTB. 162
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Monitoring by satellite could supplement other measures

of verification of the CTB treaty, both technically and

legally. If and when an international satellite verification

organization is set up, such an organization could be used for

CTB monitoring, together with other land-based technical

methods.

(0) Chemical Weapons Convention -(draftl 163

The issue of the prohibition of chemical weapons has been

t~e subject of debate and negotiations, most recently in the

Conference on Disarmament for almost two decades. 164 The

current, intensive, negotiations in the CD w~re first inaugur

ated in April 1984, by then Vice President George Bush, who

sUbmitted on behalf of the United States a major draft treaty

designed to ban entire1y the possession, production, acquisi

tion, retention or transfer of chemical weapons.16~ By July

1992 agree~ent was reached on most issues. Under ~~e draft

agreement, the parties undertake not to develop, produce,

otherwise acquire, stockpile or retain chemical weapons or

transfer directly or indirectly chemical weapons to anyone.

The draft also prohibits the use of chemical weaponsi it

obliges contracting parties to destroy their stockpiles of

chemical weapons and their production facilities. A major

stumbling block to reaching agreement lies in monitoring

commercial facilities where legitimate civilian chemical

agents are being manufactured but where also weapons-type
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chemicals can be produced. By contrast, destruction of stored

weapons at dedicated production facilities can be adequately

and effectively verified. 166

Other major unresolved issues are challenge inspections,

trade controls in relation to the Convention, the treatment of

the old stocks167 and the composition of the Executive

Council of the proposed "Organization for the Prohibition of

Chemical Weapons". 168 The purpose of this Organization is to

ensure the strict implementation of the Convention. Technical

secretariat of the proposed organization is to be responsible

for on-site inspections. 169 Two types of inspections are

envisaged: routine on-site inspection and challenge on-site

inspection. Routine inspections would be carried out to

confirm the accuracy of the declarations by possessor states.

Declarations would include a list of the precise location of

storage facilities, a description of the type of construction

and an inventory of their contents, the composition of

chemical weapons and the type, size, weight and number of

munitions. 17O Each state party and the proposed interna

tional verification organization would have to conclude an

agreement according to which such routine inspection is to be

conducted. Each facility listed will be subject to systematic

verification on a routine basis after the initial inspec

tion. Hl

Challenge on-site inspection is to provide parties the

opportunity to check ambiguities or suspicions which are not
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satisfactorily resolved by routine inspections. Although the

suspected states could offer alternative measures to resolve

the situation, challenge on-site inspection is mandatory,

unless the requesting state agrees to other measures. 172

National technical means of verification (including

satellites) are intended to supplement on-site inspections in

checking the accuracy of declarations. Such verification

means are somewhat eclipsed by the elaborate inspection

systems under the draft treaty and might not be especially

useful for monitoring production of chemical weapons due to

the similarity in appearance between chemical weapons

facilities and commercial chemical facilities. Nevertheless,

national technical means of verification are expected to

double-check the existence and the destruction of prohibited

stockpiles and production facilities. 173 Although the

current draft convention does not explicitly mention national

technical means, it would be useful to include in the final

version of the treaty a clause prohibiting interference with

such means as provided in the SALT accords. 174

B. BILATER1U. AGREEMENTS

1. Introduction

The principal features of post-war Soviet-American arms

competition have been nuclear weapons and their means of

delivery (primarilyair-, land- and sea-launched missiles) • As
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Robert McNamara stated when he was Secretary of Defense, the

cornerstone of U.S. strategic policy "continues to be to deter

deliberate nuclear attack upon the United States or its

allies. We do this by maintaining a highly reliable ability

to inflict unacceptable damage upon any single aggressor or

combination of aggressors at any time during ~he course of a

strategic exchange, even after absorbing a surprise first

strike. ,,175 The key of "mutual assured destruction" (MAD)

•

is, accordingly, to allow both the United states and the USSR

to retain a second-strike or retaliatory capability. In this

context, first-strike capability implies the ability to

eliminate the attacked nation's retaliatory second-strjke

forces. In effect, as neither of the superpowers coul.d attain

first-strike capability,176 it is the mutual assured destruc

tion capability that provides both nations with the strongest

motive to avoid a nuclear war. 177 In addition, the following

axiom is worth mentioning when contemplating the doctrine of

mutual assured destruction: whatever one side does to improve

its defence, the offence will inevitably and soon catch up

with less effort. 178 It follows that a strategic nuclear

•

defence at this time is neither technologically feasible nor

cost-effective. In a prophetie speech, U.S. Defense Secretary

McNamara, in September 1967, said:

it has been alleged that we are opposed to destroy
ing a large-seale ABM system beeause it would carry
the heavy priee tag of $40 billion. Let me make it
very elear that the $40 billion is not the issue •
The money in itself is not the problem; the pen-
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etrability of the proposed shield is the problem.
There is no point in spending $40 billion if it is
not going to buy us a significant improvement in
our security. If it is not, then we should use the
substantial resources it represents on something
that will. Every ABM system that is now feasible
involves firing defensive missiles at incoming
offensive warheads in an effort to destroy them.
what many commentators on this issue overlook is
that any such system can rather obviously be
defeated by an enemy's simply sending more offen
sive warheads, or dummy warheads, then there are
defensive missiles capable of disposing of them.
This is the crux of the nuclear action-reaction
phenomenon. Were we to deploy a heavy ABM system
throughout the united states, the soviets would
clearly be strongly motivated to so increase their
offensive capability as to cancel out our defensive
advantage. It is futile for each of us to spend $4
billion, $40 billion or $400 billion----and, at
the end of aIl the effort, to be relatively at the
same point of balance on the security scale as we
are now."179

Nevertheless, both superpowers, at enormous expense,

continued research in and development of systems designed to

neutralize the menace posed by nuclear-tipped ballistic

missiles.

2. SALT Accords

Two agreements were signed on May 26, 1972: the ABM

Treaty and the Interim SALT l Agreement. The ABM Treaty

strietly limits the deployment, testing and the use of ABM

systems. The SALT l Interim Agreement imposes quantitative and

qualitative limitations on strategie offensive weapons.



• (a)

- 160 -

Treaty Between the United states of America and the Union
of Soviet Socialist Republics Anti-Ballistic Missile
Systems [hereinafter cited as the ABM Treaty]180

•

For the purposes of the ABM Treaty, an ABM system is

defined as follows:

a system to counter strategie ballistic missiles or
their elements in flight trajectory, currently
consists of: (a) ABM interceptor missiles, which
are interceptor missiles constructed and deployed
for an ABM role, or of a type tested in an ABM
mode; (b) ABM launchers, which are launchers con
structed and deployed for launching ABM interceptor
missiles; and {cl ABM radars, which are radars
constructed and deployed for an ABM role, or of a
type tested in an ABM mode. 181

Article I, paragraph 2 of the Treaty provides that

"[e]ach party undertakes not to deploy such ABM systems for a

defense of the territory of its country and not to provide a

base for such a defense, and not to deploy ABM systems for

defense of an individual region". Under the 1972 Treaty, the

parties were allowed two ABM sites, 182 reduced to one site in

a 1974 Protocol.

The following activities are forbidden by the ABM Treaty:

{il to develop, test, or deploy ABM systems or components

which are sea-based, air-based, space-based or mobile land-

based; (ii) to develop, test or deploy ABM launchers for

launching more than one ABM interceptor missile at a time from

each launcher; (iii) to modify deployed launchers and to

develop, test or deploy automatic or semi-automatic or other

provide them with a capability of launching more than one ABM

•
interceptor missile at a time from each launcher; (iv) to
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similar systems for rapid reload of ABM launching; 163 (v) to

give non-ABM missiles, non-ABM launchers or non-ABM radars

capabilities to counter strategie ballistic missiles or their

elements in flight trajectory and to test them in ABM mode;

(vi) to deploy radars for the early warning of strategie

ballistic missile attack except at locations along the

periphery of its national territory and oriented outward;164

(vii) to transfer ABM systems or their components to other

states or to deploy ABM systems or their components outside

its national territory;l6> and (viii) to assume any interna-

tional obligations which would conflict with the ABM

Treaty.166

On the other hand, the ABM Treaty explicitly or implicit-

ly allows: (i) the development and testing of fixed land-based

ABM systems or their components as long as they are located

within current or additionally agreed test ranges, where no

more than fifteen ABM launchers are permitted;167 (ii) the

•

modernization and replacement of ABM systems or their compo

nents;166 and (iii) laboratory research of ABM systems that

stops just short of development. 16•

Furthermore, in order to ensure fulfilment of the

obligations imposed bYArticle III in the future, the parties
::.....":/"

undertake to discuss specifie limitations on such systems and

their components in the event that "ABM systems based on other

physical principles and including components capable of

substituting for ABM interceptor missiles, ABM launchers, or
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This phrase became the central

point of controversy following the announcement by President

Reagan of the Strategic Defense Initiative.

Article XII of the ABM Treaty sets out verification

provisions which merit quotation in full:

•

1.

2.

3.

For the purpose of providing assurance of
compliance with the provisions of this Treaty,
each party shall use national technical means
of verification at its disposal in a manner
consistent with generally recognized prin
ciples of international law.
Each party undertakes not to interfere with
the national technical means of verification
of the other Party operating in accordance
with paragraph l of this Article.
Each Party undertakes not to use deliberate
concealment measures which impede verification
by national technical means of compliance with
the provisions of this Treaty. This obligation
shall not require changes in current construc
tion, assembly, conversion, or overhaul prac
tices.

•

It was in the ABM Treaty and the SALT l Interim Agreement

that the term "National Technical Means of Verification" (NTM)

made its first appearance. NTMs comprise extensive networks of

technologicalinstrumentalitiesincludingphoto-reconnaissance

satellites, aircraft-based systems (such as radars and optical

systems), sea-and ground-based systems (such as radars,

antennae for electronic communication interception as well as

seismic and acoustic sensors).

Even though NTMs function using all possible means of

signal intelligence (SIGINT) including Communication Intelli

gence (COMINT), Electronic Intelligence (ELINT) and Telemetry
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Intelligence (TELINT), the most important measures of SALT

accords verification are photo-reconnaissance satellites. 191

without confidence in NTM capabilities, the SALT accords

probably would never have been signed. As Soviet arrns control

cornrnentator V. viktorov wrote:

the existence of such advanced means, notably the
existing Earth satellites, materially facilitates
the achievement of agreement because it eliminates
the question of international on-the-ground inspec
tions, which had been a sturnbling block in earlier
considerations. 192

Although it is difficult for a satellite to distinguish

anti-ballistic missiles from offensive missiles or anti-

aircraft SAMs, the technical characteristics of an ABM system

makes accurate monitoring from space possible. NTMs function

only as a system consisting of highly sophisticated phased

array radars for the detection of intercontinental ballistic

missiles (ICBMs), computers and, of course, ABM missiles.

Whereas missiles can be concealed or remain undetected, large

radar structures (as evidenced in the case of the Krasnoyarsk

radar complex) cannot escape detection.

(b) Interim Agreement Between the United States of America
and the Union of Soviet Socialist Republics - Measures
With Respect to the Limitation of Strategie Offensive
~ [hereinafter, the SALT l Agreement] 193

The SALT l Agreement limited the nurnber of ICBM

launchers, SLBM (Submarine Launched Ballistic Missiles)

launchers and modern ballistic missile submarines. It should
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be noted that it is not the missiles themselves but the

launchers that are regulated. Such launchers are limited as

follows: (i) no new construction of fixed land-based rCBM

launchers after July 1, 1972 (although the exact number is not

mentioned either in this Agreement or the Protocol);'" (ii)

a quantitative limitation on SLBM launchers and modern

ballistic missile submarines. No additional construction is

allowed except as replacements for an equal number of rCBM

launchers of older types deployed prior to 1964 or launchers

on older submarines;'95 and (iii) no conversion from land

based light ICBMs or those of older types deployed prior to

1964 into heavy ICBMs. '96 Within these constraints, modern

ization and replacement of ICBMs and SLBMs are permitted. 197

only fixed land-based ICBMs were limited in this Agreement,

due to the objection on the part of the USSR to including

mobile ICBMs in the Agreement. l'a Heavy bombers are also

excluded.

Article V of the Agreement provides for verification

measures, which are identical with those found in Article XII

of the ABM Treaty. Here again, the limited capabilities of

sa;;:~llites influenced attitudes concerning weapons control and

led to controls being placed on launchers rather than on

missiles. Both ICBM and SLBM launchers could be monitored

with a high degree of confidence because the excavation of

silos for ICBMs requires considerable time and heavy equip

ment. The movement and deployment of ICBMs into such silos
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are easily detected as weIl. Similarly, i t takes several

•

years to build a large submarine with SLBM launch capability

and that makes monitoring easier.

3. Treaty Between the united states or America and The Union
or Soviet Socia1ist Repub1ics on the Limitation or
underground Nuc1ear weapon Tests [hereinafter cited as
the Threshold Test Ban Treaty or the TTBTJ199

Recognizing that there was little likelihood of the USSR

and the United States agreeing on a CTB treaty, countries not

possessing nuclear weapor.s began to advocate a threshold test

ban agreement. 200 Eventually, however, agreement between the

two superpowers on further restrictions on nuclear testing was

reached in 1974.

The Threshold Test Ban Treaty of 1974 (the TTBT) bans any

underground nuclear weapon test "having a yield exceeding 150

kilotons at any place under" the jurisdiction or control of a

contracting party. 201 considering that a yield of fifteen

•

kilotons represents the threshold level repeatedly proposed at

ENDC and CCD capable of being verified by national technical

means, the TTBT permits explosions roughly ten times as

strong. Menee, it appears that a yield of one hundred and

fifty kilotons was chosen not for reasons of adequate verifi

cation but rather for the purpose of further nuclear weapon

development. 202

Article II of the Treaty provides for verification, which

is to be carried out by national technical means, as in the
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ABM Treaty and the SALT l Interim Agreement.:03 Paragraph 2

of Article II requires that the parties not interfere with

each other's national technical means, and Paragraph J

provides for consultation when questions of compliance arise.

The Protocol attached to the Treaty provides for exchange

of seismic data to facilitate verification of compliance. The

data to be exchanged include information on the geographical

bound~ries and geology of the testing areas and on the density

and seismic velocity of rock foundations, water saturation and

depths of the water table which would influence the seismic

signals to be produced by a nuclear explosion.'·'

Article 4 of the Protocol requires that all nuclear

weapon tests be conducted "solely within the testing areas"

specified in the exchanged data. That information combined

with the observation of the size and depth of the cavities

made by nuclear explosions makes it possible to detect with

considerable accuracy any breach of the Treaty. Satellite

monitoring is not only technically feasible but also very

effective for monitoring the implementation of this

Treaty.'·s In fact, Article II of the Treaty expressly

permits satellite monitoring.

Although the TTBT has not yet been ratified, both parties

are abiding by its provisions because they feel this is to

their mutual benefit.
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Treaty Bet~een the united states or America and The Union
ot Soviet Socialist Republics on underground Nuclear
Explosions tor Peacerul Purposes [the Peaceful Nuclear
Explosions Treaty or the PNETl'o,

The Peaceful Nuclear Explosions Treaty (the PNET) is a

companion treaty to the TTBT. Since there is essentially no

technological distinction between nuclear explosive devices

used as a weapon and those used for peaceful purposes, the

PNET is indispensable in order to prevent presenting weapon-

oriented nuclear explosions as "peaceful nuclear explosions"

(PNEs). The PNET governs all underground nuclear explosions

conducted at locations outside the weapons test sites,07 and

bans any individual explosion having a yield exceeding one

hundred and fifty kilotons.,08

Article IV of the Treaty sets out the provisions for

verification measures. In addition to the national technical

means of verification similar to those in SALT accords and the

TTBT, the Treaty requires each party to allow the other party

access to sites of explosions. The Joint Consultative

•

Commission, to be established under Article V, is expected to

provide, through consultation and inquiry, information

necessary for verification of compliance. Article II of the

Protocol details what information on PNE shall be given to the

other party, whereas Articles III to VII of the Protocol

stipulate the manner in whichthe designated personnel are to

exercise their functions in assuring compliance with the

PNET. '09
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Satellite monitoring of this Treaty is technically

feasible and useful as an effective supplement to other means

of verification. Although the PNET has not been ratified,

both parties are currently acting in accordance with this its

terms.

s. Treaty Betveen the united states of l\meriea and the Union
of Soviet Soeia1ist Repuh1ies on the Limitation of
strategie Offensive Arms [the SALT II Treaty)Zlo

In accordance with Article VII of the SALT l Agreement,

the SALT II negotiations began in November 1972. The goal of

SALT II was to conclude a comprehensive treaty significantly

limiting strategie offensive weapons systems. 211

The SALT II Treaty, signed with great pomp in 1979, was

not ratified before its scheduled expiry of 1985. 212 How-

ever, Presidents Carter and Reagan, as well as General

Secretary Leonid Brezhnev, declared that their countries would

not violate the unratified Treaty on the condition that the

other party would also abide by it. 213 On May 27, 1986

•

President Reagan announced that the united States would not

necessarily continue to comply with the SALT II Treaty because

the USSR, he alleged, had repeatedly violated it. 214 This

Treaty was eventually replaced by a new START agreement

concluded in 1992 which will be discussed later.

Verification provisions of the SALT II Treaty are of some

interest. Article XV of the Treaty provides for verification

measures that are identical to those of the 1972 SALT accords,
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~ compliance is to be monitored by the use of national

technical means. Satellites have long been referred to as the

primary technical means of verification by the media but it

was only on October l, 1978 that the United States government

officially acknowledged its use of photo-reconnaissance

satellites. 2 1> In 1972, the Soviets admitted using satel

lites to monitor the SALT l accord. 216 Satellites would be

highly suitable for monitoring the SALT II Treaty particularly

due to the change in orientation of the objects of verifica

tion, from weapons to their launchers. 217 An American expert

noted that violating ICBM ceilings, for example, would be very

hard because U.S. satellites were providing complete photo

graphie coverage of the USSR. Since one foot resolution

photographs were available by close-look satellites, any

significant attempt to violate the Treaty could be easily

detected. 218

To enhance the NTM and to strengthen the verification

regime, Article XVII, paragraph 2(b) provided for data

exchange on a voluntary basis within the framework of the

Standing Consultative Commission, a provision the SALT l

accords did not contain•
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Treaty Between the United states of America and the Union
of soviet Socialist Republics on the Elimination of their
Intermediate-Range and Shorter-Range Missiles [the INF
Treaty] 219

The f irst disarmament agreement, known as the INF Treaty,

was signed in December 1987 and sought to remove from the

arsenals of the superpowers an entire category of nuclear

weapons. 220 Under this Treaty, each party undertakes to

•

eliminate all ground-launched intermediate-range missiles

(with a range of one thousand to fifty five hundred kilo

meters), shorter-range missiles (with a range of five hundred

to one thousand kilometers) and launchers of such missiles as

well as support structures and the support systems there-

Production or flight-tests of such missiles are also

prohibited. 222

The INF Treaty contains a most comprehensive verification

system. Article XI provides for: unprecedentedly intrusive

on-site inspections, which comprise base-line inspection, to

verify the data as of the date of entry into force of this

Treaty with respect to the number of missiles, launchers,

support structures and support equipment;223 close-out

•

inspection, to verify elimination of missile operating

facilities and missile support facilities within sixtY days

after the scheduled date of their elimination;224 short-

notice inspection, to check whether existing missiles,

launchers and other facilities and equipment correspond to the

data specified in the Memorandum of Understandingi225 portal
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monitoring inspection, involving continuous observation of the

portals of certain missile production facilities for thirteen

years after entry into force of the TreatYi 226 and elimin

ation inspections, to observe the process of complete elimin

ation of INF-related systems and confirm the elimination

thereof. 227

As the INF Treaty does not allow "anywhere, anytime"

inspections but only challenge on-site inspections of loca

tions listed in the Memorandum of Understanding228 and

because it seems uncertain whether such on-site inspections

would function as a stabilizing factor,U9 monitoring compli

ance with the INF Treaty heavily relies on the national

technical means of verification specified in Article XII. A

senior arms control adviser of the Reagan administration, Paul

Nitze, admitted in an interview, that little besides NTM

actually would be required to verify the banning of the

deployment of all INF-related systems. 230 u.s. Defense

Secretary F. Carlucci also stated that NTM would play a

leading role in verifying compliance with the Treaty.~l

C. THE LEGAL STATUS OP RECONNAISSANCE SATELLITES

The legal status of artificial satellites became the

subject of debate soon after the U.S. and the USSR announced

in 1954 their intention to launch earth-circling satellites as

one of the projects of the International Geophysical Year
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(IGY) sponsored by the International Council of Scientific

Unions 23'(I.C.S.U.). - An early commentator, Andrew Haley,

•

•

General Counsel of the American Rocket Society, opined that

since there did not exist the clear distinction between air

space and outer space, states could have protested against

such satellite prcgrams, or demanded a new international

agreement based on the chicago Convention,233 which no state

did. Hence, Mr. Haley deduced in a paper presented to that

society in 1954 that the failure of nations to object against

the planned launching of satellites implied a tacit agreement

that satellite passage over their territory was lawful. He

added that this agreement would make difficult any future

attempts to assert rights in space above the atmosphere. 23'

Professor Myres S. McDougal also saw in the lack of objections

against orbiting satellites the "tacit acceptance by the

governments of many states". 235 The Dutch expert, Professor

o. Goedhuis regarded outer space as "res communis" and

supported the analogy of outer space to the high seas; freedom

of innocent passage through space in his opinion should be

authorized under international law. 236 Incidental satellite

passage through sovereign air space was not regarded as a

violation of the Chicago Convention based on the understanding

that a satellite is not an "aircraft" within the meaning of

the Chicago Convention.~7

Following the launchings of Soviet (in 1957) and American

(in 1958) satellites the basic principles of international
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space law were quickly established mainly through U.N. General

Assembly resolutions and the practice of states. Among United

Nations resolutions, A/Resolution 1721 (XVI) adopted in 1961

was of critical importance since it expressly confirmed that

outer space is free for exploration and use by aIl states in

conformity with international law and not subject to national

appropriation. Two years later, U.N. Assembly Resolution 1962

(XVIII) re-asserted unambiguously the freedom of outer space

as the fundamental principle of space law. This Resolution

was incorporated almost in its entirety in 1967 in the outer

Space Treaty. 238 The key provision of the resolution read:

•
1.

2.

3.

The exploration and use of outer space shall
be carried on for the benefit and in the
interests of aIl mankind.
outer space and celestial bodies are free for
exploration and use by aIl States on a basis
of equality and in accordance with interna
tional law.
Outer space and celestial bodies are not
subject to national appropriation by claim of
sovereignty, by means of use or occupation, or
by any other means.

It was not surprising that no country protested the passage of

satellites designed for scientific purposes only. Their

•

usefulness to mankind was universally understood and appreci

ated. However, satellite technology quickly progressed from

purely scientific programs to more practical uses such as

communications and reconnaissance. Nevertheless, the right of

overflight of communication satellites was never chal

lenged. 239
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It was reconnaissance satellites and remote sensing

satellites that gave rise to questions as to their legality.

From the outset , the USSR urged a ban on all space-based

intelligence gathering. Thus, in 1962, the soviet Union

submitted a "Draft Declaration on the Basic Principles

Governing the Activities of States Pertaining to the Explora

tion and Use of outer Space" to the U.N. Committee on the

Peaceful Uses of Outer Space (COPUOS), Paragraph 8 of which

stated "the use of artificial satellites for the collection of

intelligence information in the territory of foreign states is

incompatible with the objectives of mankind in its conquest of

that observation from space was an internationally beneficial

activity perfectly in conformity with established interna

tional law and that distinguishing intelligence collection
•

outer space". 24. The united States, in response, emphasized

•

from other forms of observation was impossible. In addition,

the United States stated that even military reconnaissance was

a legitimate activity since it was useful for international

peace and security. The non-aggressive character of military

surveillance satellites was compatible with the "peaceful

uses" of outer spàce. 241

The use of nuclear detection satellites was mentioned in

the nuclear test ban draft treaty submitted by the united

Kingdom and the United states delegations in 1961. 242

Although such provisions were not included in the final Test

Ban T~~aty, according to Jenks, the legality of this kind of

-.--
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satellite use could not be challenged because it was "a normal

incident of the right of every party to the Treaty to satisfy

itself that the provisions of the Treaty are being scrupulous-

ly observed. ,,2'3 Similarly, the use of missile warning

•

•

satellites was considered within the right of self-defence,

referred t'in Article 51 of the U.N. Charter. 2"

The question remained, accordingly, whether orbiting

intel1igence-gathering satellites such as photographie

reconnaissance satellites, electronic reconnaissance satel-

lites and ocean reconnaissance satellites would fall within

the notion of "peaceful uses" of outer space. Related to this

is the problem of whether intelligence activities are legal or

illegal under international law. The highly respected jurist

Wilfred Jenks has stated that such activities are not illegal

in international law even though they may be subject to heavy

municipal law penalties when conducted within the territory of

a state. 2'
5 Avoiding a categorical answer, he added:

all that can be said with confidence is that no
agreement exists on any special rule governing the
use of intelligence satellites and that the use of
such satellites therefore is governed by the gen
eral rules of international law relating to intel
ligence activities. 246

Intelligence agents (spies) are classified by Oppenheim

as agents lacking diplomatie or consular character. 247 Spies

are sent abroad in order to collect military and politieal

secrets, and
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a1though it is not considered wrong moral1y, po1
itically, or legally to do so, such agents have, of
course, no recognized position whatever according
to International Law, since they are not official
agents of States for the purpose of international
relations. Every State punishes them severely if
they are caught committing an act which is a crime
by the law of the land, or expels them if they
cannot be punished. A spy cannot legally excuse
himself by pleading that he only executed the
orders of his Government, and the latter will never
interfere, since it cannot officially confess to
having commissioned a spy. 2<.

The majority of publicists limit the illegality of espionage

to activities involving agents trespassing through the

territory of other states. 2"

Legal experts in former socialist states maintained the

illegality of r'~connaissance satellites until well into the

mid-1960s. Their criticism of such satellites seldom achieved

a precise legal characterization as Professor I. Vlasic has

mentioned. 2~O Rather, their legal reasoning was that since

spying is illegal and incompatible with international law, it

makes no difference from'what altitude over the territory of

other states such activity is conducted. For example, Soviet

legal expert G. Zhukov stated in the early 1960s that "the

main things are object and results of espionage irrespective

of altitude and secrecy". 251

In addition to state practices demonstrating that

intelligence activities are not illegal under international

law, the practical fact that effective unilateral control of

reconnaissance satellites cannot be achieved has supported the

argument in favour of the legality of such satellites. For
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instance, Professor vazques has concluded that there is no

other way than to admit "the new circumstances and adapt to

them" .2~2 Although theoretical effective control over

reconnaissance satellites would include physical interception

or multilateral pre-launch inspection, neither of these

actions could possibly be implemented.2~3 Pre-launch inspec

tion systems would have been unacceptable not only to the USSR

but also to the united States;23' and distinguishing military

and civilian satellites after being launched was too difficult

at that time. Renee, short of banning all satellite activ

ities or expressly permitting interception or incapacitation

of suspected reconnaissance satellites as a measure of

permissible self-defence, there was no other effective means

o~ preventing space espionage.

At the start of the 1970s, as Soviet use of reconnais

sance satellites increased, criticism by socialist scholars

began to diminish to eventually disappear altogether. In

1978, when President Carter officially admitted the role of

space-based surveillance systems, the reaction of other

states, especially that of developing countries was one of

concern , even though their response was more muted than

expected. Today, the legality of reconnaissance satellites is

no longer challenged since the activities of such satellites

have been rooted deeply enough in international society and

have rightly been deemed to be highly useful for maintaining

international peace.
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CHlU'TER V

AH Di'l'ERHl\TiOOL S~TBLLXTB JlOnTORDlG ~GBHCY n~):

A DJOR ~TTBJIPT ~T Di'l'ERHl\TiODLiZATXOH OF
VERXFXCATXOH BY S~TBLLXTB

A. iNTRODUCTXON

As outlined in previous Chapters, advances in space

technology have achieved such a high level of precision that

currently the two superpowers make extensive use of satellites

for monitoring compliance with their bilateral arms control

surveillance appears to block the development of the disarma

ment process on the multilateral plane. This is evident by

the many resolutions of the United Nations stressing how

essential it is for disarmament agreements to be subject to

•
agreements. In contrast, the absence of such a means of

vigorous and efficacious international monitoring. It is,

therefore, not surprising that many arms control experts claim

that reconnaissance satellites should be available multilat-

erally to advance disarmament efforts and strengthen interna

tional security.l

In this Chapter, the feasibility of establishing an

international organization for the purpose of information

gathering by satellites will he examined. This study is

•
undertaken taking into account technical, legal, financial and

political aspects of the concept •
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Concerning the first aspect, since the technical feasi

bility of a space-based arms control monitoring system itself

is well documented in Chapter III, this Chapter will restrict

itself to the possible problems an international organization

would face in acquiring needed technical facilities. To

date, the French proposal of 1978 calling for an International

Satellite Monitoring Agency (ISMA) is the only formal proposal

for an international organization submitted to and ~xtensively

discussed at the united Nations. Arros control experts have

presented various ideas regarding such organizations since

World War II. Therefore, first, major proposals for a

satellite agency both governmental and non-governmental will

be addressed briefly in order to understand the evaluation of

the concept of satellite monitoring systems. This Chapter

will then consider the technical, legal, financial and

political implications of an ISMA proposal based on the

evolution report prepared by a United Nations Group of

Experts. Arros control experts who have examined the Experts'

report, approaching the issue from the different political

perspectives, have disagreed on the feasibility of an ISMA.

Therefore, in conclusion, a tentative evaluation of an ISMA

will be made taking note of its political implications •
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VARIOUS CONCEPTS ADVANCED BEFORE THE ISMA PROPOSAL OF
ll1..!!

Colonel R.S. Leghorn, an American Air Force reconnais-

sance specialist, proposed a satellite reconnaissance agency

under the aegis of the United Nations as early as 1955. 2

President Eisenhower' s "open sldes" proposal and the reply by

soviet Premier Bulganin made Leghorn think that it was

impractical to provide continuous surveillance of the soviet

Union by aircraft and that satellite monitoring would be much

more effective for that purpose. 3 Although artificial

•
satellites were still only in the planning stage at that time,

Leghorn was well-informed enough as a DoD officer as to the

possibility of a satellite monitoring system.'

In 1958, less than a year after Sputnik l, Senator Hubert

H. Humphrey, during a Senate debate, proposed a satellite

surveillance system under the auspices of the United Nations. 5

He repeated the same proposal in 1971 on the Senate floor in

his remarks urging an ABM freeze. 6

The first official proposal containing reference to

satellite reconnaissance was made in 1958. Responding to

•

President Eisenhower's "Open Skies" proposal, soviet Premier

Nikolai Bulganin stated that the Soviet Union would consider

aerial inspections within a prescribed distance in either

direction from the demarcation line between the NATO and

Warsaw Pact forces in Europe. President Eisenhower in turn

suggested technical talks be held on partial disarmament

-,'
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measures, including prevention of surprise attack. 7 The

conference on technical talks was held in the summer of 1958

in Geneva during which an International Disarmament Organiz

ation (IDO) was proposed. 8 The IDO, under U.N. control, would

monitor surprise attack through the use of reconnaissance

satellites which would be placed into orbit at an altitude of

two hundred kilometers and which would have five meter

resolution. •

Although an IDO proposal failed to come to fruit ion ,

reflecting the strong tensions of the cold war era, the

concept of an international monitoring system by satellite was

resurrected at the "Open Space and Peace symposium" held by

the Hoover Institution in 1963, where several types of

satellite monitoring systems under U.N. control were pro

posed. 10 Various proposals (too numerous to discuss in

detail in the context of the present study) based on basically

the same idea were published during the two decades before the

ISMA proposal and thereafter by scientists, legal experts,

politicians and international non-governmental organizations

such as the Pugwash Movement. ll

An American legal commentator, J.R. Soraghan, described

three types of possible monitoring systems: (1) the complete

transfer of a unilateral space reconnaissance system to an

international organization; (2) concurrent use of unilateral

and multilateral space reconnaissance systems; and (3)

unilateral space reconnaissance systems solely, under which
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nations retain full control of satellite systems but dissemi

nate the information gained to the international cornrnunity.'>

soraghan concluded after the examination that the second

proposaI, the concurrent use of satellite monitoring by

individual countries and an international organization, as

more realistic than the other two concepts. 13

In the same year, J. Morenoff, another Arnerican publi

cist, proposed a United Nations Reconnaissance Agency (UNRA)

in his book World Peace Through Space Law." The UNRA would

not only monitor arrns control agreements and international

crises by satellites, but wouId also act as a judiciary organ.

He expected that the activities of a UNRA wouId lead to the

elimination of a unilateral surveillance program. '5

Swedish disarrnament expert and 1982 Nobel Peace prize

laureate Alva Myrdal proposed in 1974 the International

Disarmament Control Organization (IDCO) within the United

Nations in her article "The International Control of Disarma

ment" •16 She advocated staged development of the IDCO.

First, before the Organization was to be established, each

nation would have to endeavour to publish aIl the arrns control

and disarmament information obtained from national means of

detection and verification concerning both itself and other

states." Next, the IDCO would be set up to play a modest

role as an "intermediary" or a "clearinghouse"18, meaning

that the IDCO would only receive and disseminate information

but would not collect it itself. 19 Later, in the third
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stage, when any suspicion would arise about a sp~cific

nation's arms control treaty compliance, a "verification-by-

challenge" procedure would be conducted among the constituents

of the Treaty through the good offices of the IDCO. If

verification-by-challenge would not lead to a satisfactory

result, expert groups from the IDCO would engage in field

investigatio~s; but, Myrdal underlined that not the IDCO, but

the U.N. Security Council should act as a judiciary organ. 20

She strongly maintained that "the separation of the investiga-

tive and jurisdictional functions, referring them to different

organs, must be made clear and explicit".21

Alva Myrdal also proposed an International Verification

Agency (IVA) , the scope of functions of which would be almost

the same as that of the IDCO, in her book, The Game of

Disarmament.~ Myrdal insisted that an IVA should have the

character not of being independent as a specialized agency of

the United Nations, but rather of being dependent as are the

central organs of the United Nations. She recommended,

•

therefore, that an IVA have semi-independent status such as

that of the U.N. Environmental Program (UNEP).23 Taking note

of the statement made by the U.S. representative at a U.N.

Working Group on Remote Sensing of the Earth by satellites in

which the United states promised to provide other nations with

the data the United ~tates received from its rernote sensing

>satellites, she envisaged the possibility of utilizing
'"
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national satellite surveillance systems for collecting

information for the IVA." She firmly believed that:

International access to data from satellite moni
torirg will come to be an absolute necessity for a
truly serivus work of verification or ~isarmament

agreements, and also a valuable early warning on
changes in the world' s arm<\ment picture and the
deployrnent of military forces. zs

Around the time of Myrdal's study, in 1975, three

experts ,26 A. Chayes, W. Epstein and T. Taylor proposed an

international satellite monitoring agency at the twenty-fifth

Pugwash Conference in Tokyo.27 The details of their proposaI

were presented at the twenty-sixth Pugwash Conference on

Science and World Affairs. They proposed a "consortium of

about a dozen non-nuclear weapon states, with representation

from aIl geographical areas and social systems". 28 possible

candidates for that satellite consortium included canada, West

Germany, Japan, Sweden, Yugoslavia, Poland, Mexico, Venezuela,

Nigeria, Tanzania and Singapore. 2• Such a satellite consor-

tium would transmit the information acquired to the United

Nations and through the United Nations aIl countries wouId be

able to receive information on an unrestricted basis in a

processed and analyzed form. 30 According to their idea, the

two superpowers were supposed to launch reconnaissance

satellites on behalf of the consortium until the planned

conferences have also discussed and analyzed the U.N. ISMA•
consortium procured its own launch capability. 31 Pugwash
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proposal; and their evaluation vf the ISMA is discussed later

in this Chapter.

C. THE INTERNATIONAL SATELLITE MONITORING AGENCY

1. Background or the ISMA Proposa1

The study of an International satellite Monitoring Agency

was conducted in accordance with the following schedule of

events. At the first Special Session of the General Assembly

devoted to Disarmament (SSOD I), held in May and June 1978,

French President Giscard d'Estaing in his address proposed the

setting up of an International Satellite Monitoring Agency

(ISMA).'2 Later, on May 30, the French delegation submitted

a note verbale (A/S-10/AC.1/7)" to which a memorandum

regarding an ISMA was attached. That memorandum described the

French proposal as follows.'· The Agency should be estab

lished as a specialized agency of the U.N. and be responsible

for collecting, processing and disseminating information

acquired by satellites. Staged development was envisioned for

an ISMA: in the first stage, the Agency would rely on data

collected by the satellites of those states possessing them

and in the later stage, the ISMA would acquire its own

satellites. TWO major functions for the ISMA were envisaged:

(1) participation in monitoring the implementation of interna

tional arms control and disarmament agreements; and (2)

investigation of specifie crisis situations, a responsibility



•

•

•

- 209 -

that could be shared with the Security Council. Disputes

arising between states or between states and the Agency would

be subject to arbitration unless settled by other peaceful

means. At the end of the Session, Paragraph 125(d) of the

Final Document of the SSOD l (Res. A/S-10/2), referring to an

ISMA proposal was adopted. 35

During the Thirty-third Regular session, France intro

duced a draft resolution in the First committee, on November

21, 1978, requesting the Secretary-General to obtain the

views of member states on A/S-10/AC.1/7 (the French Memoran

dum) and to undertake a preliminary study of the technical,

legal and financial implications of establishing an ISMA. 3'

That draft resolution was adopted with tbe record of one

hundred and seven in favor, none against and eighteen absten

tions (including the United States and the USSR). 37 On

December 14, 1978, at the plenary General Assembly session,

Resolution A/33/71J was adopted which restated the French

draft resolution with one hundred and twenty-one states in

favor, none against, and eighteen abstentions (including the

United states and the USSR).38 Resolution A/33/71J requested

the Secretary-General to obtain the views of member states on

the French proposal and to conduct a study on the technical,

legal and financial implications of an ISMA with the assist

ance of a Group of Experts who were to be appointed by the

Secretary-General •
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The Group of Experts 1 preliminary conclusion was sub

mitted to the Thirty-Fourth Session of the General Assembly on

October 18, 1979 (A/34/540) .3' The conclusion of the pre

liminary study on technical implications was that civilian

remote sensing satellites could substitute for existing area

surveillance missions by the superpowers whereas close-look

missions, which would be especially important for monitoring

crisis situations, could not be accomplished by civilian

satellites. 4
• Nevertheless, the Group of Experts concluded

that remote sensing satellites were generally useful for

monitoring existing arms control agreements. 41 Concerning

the legal implications of the concept of an ISMA, more

detailed study was required especially as to the nature of the

ISMA and legal principles relating to acquisition and dissemi

nation of data. These issues had been the subject of dis

cussion in the context of remote sensing at the U.N. COPUOS

since 1972. 42

The views of thirty-eight member states on the ISMA

proposal already had been submitted to the General Assembly on

August 27, 1979. 43 Basically, all nations other than CUba

and the united States favoured the idea of an ISMA (the USSR

was silent) although the expressed difficulties to be sur

mounted were different. Many of the thirty-eight countries

such as Argentina, Bolivia, Denmark, the Dominican Republic,

Greece, India, Kenya, Mauritius, Pakistan, Qatar, Turkey,

Uruguay and Venezuela simply supported such an agency without
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any particular reservations, while several nations, although

supportive of the general idea of an ISMA, expressed concern

about potential problems. Such countries included Belgium,

Canada, Egypt, Finland, Japan, Peru, Spain and the United

Kingdom. Canada was concerned about the organizational

structure and costs of the proposed ISMA," whereas Japan

emphasized the difficulty of establishing an agency against

the will of the United States and the USSR.'~ The United

Kingdom showed concern about the high operating cost and

access by member states to acquired data by satellites." By

contrast, Cuba was adamantly opposed to the ISMA because it

regarded such monitoring system as constituting an interfer

ence in its internal affairs. 47 The United States disap

proved of an ISMA for the following reasons: (1) the estab

lishment of decision-making procedures in the Agency would be

extremely difficult due to the nature of state sovereignty;'6

(2) disputes over judgments about compliance with disarmament

agreements could erode public confidence concerning their

verifiability and that, in turn, could adversely affect the

arms control process;49 (3) it would be too difficult to

agree on a reasonable degree of control and restrictions on

access to monitoring data;50 (4) the ISMA would face serious

technical problems due to the fact that the interpretation of

acquired data -,.,ould be very complex task, requiring experience

with a variety of types of information from many different

sources, which the ISMA would have to process;51 (5) the
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overall cost of the Agency would be prohibitively expensive,

possibly equal to the entire U.N. budget at the timei S2 and

(6) it would be unrealistic to expect space powers to provide

such an Agency with raw data that would be critical to their

own arms control verification. s3

On Oecember 11, 1979, the General Assembly adopted

Resolution A/34/83E entitled "Monitoring of Oisarmament

Agreements and Strengthening of International Security" byone

hundred and twenty-four votes in favor to none against and

eleven abstentions (including the United States and the

USSR) • S4 The Resolution requested that an in-depth study by

the Group of Experts be conducted and that the report be

submitted in time for the U.N. Second Special Session devoted

to disarmament to be held in 1982.

The Group of Experts submitted to the Preparatory

Committee for.the SSOO II on August 6, 1981 their study on

"The Implications of Establishing an International Satellite

Monitoring Agency" (ISMA Report).ss The I5MA Report consti

tutes one of the finest reports on the question of verifica

tion of disarmament agreements ever produced at the U.N. and

its contents are still worthy of careful analysis eleven years

afte~ the Report first appeared.
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The Contents of the ISMA Report

Technical Implications of an ISMA

What are the technical requirements to adequately perform

•

•

the two kinds of ISMA tasks, namely: (1) monitoring of

compliance with arms control agreements; and (2) monitoring of

international crisis situations? As indicated in Chapter IV,

monitoring by satellite is generally technologically feasible

to verify the compliance by the parties to present arms

control and disarmament agreements. The documents examined in

Chapter IV are listed below together with their suitability

for satellite monitoring:

Multilateral arms control and disarmament agreements:

(1) The Geneva Protocol of 1925: technical feasibility
is doubtful;

(2) The Antarctic Treaty: technically feasible;

(3) The Partial Test Ban Treaty: technically feasible;

(4) The outer Space Treaty: uncertain, but could be
feasible in the foreseeable future;

(5) Treaty of Tlatelolco: technically feasible;

(6) The Non-Proliferation Treaty: technically feasible;

(7) The Seabed Treaty: currently almost impossible;

(8) The Biological Weapons Convention: satellite moni
toring useful only as supplementary to other more
effective means;

(9) The ENMOO Convention: technically almost imposs
ible;

(10) The Moon Agreement: currently almost impossible;

(11) Certain Conventional Weapons Convention: impossible;
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(12) Treaty of Rarotonga: technically feasible;

(13) The Conventional Forces in Europe Treaty: techni
cally feasible;

(14) The Comprehensive Test Ban Treaty (draft): feasible;

(15) The Chemical Weapons Convention (draft): feasible
as a supplementary means;

Bilateral Agreements between the USA and the USSR:

(1) The ABM Treaty: feasible;

(2) The SALT l Interim Agreement: feasible;

(3) The Threshold Test Ban Treaty: feasible;

(4) The Peaceful Nuclear Explosion Treaty: feasible;

(5) The SALT II: feasible;

(6) The Intermediate-Range Nuclear Forces Treaty:
feasible.

In sum, there are a considerable number of agreements

wherein satellite monitoring of compliance is technically

feasible. In addition, as discussed in Chapter III, the

•

capabilities of civilian remote sensing satellites are rapidly

catching up to that of military satellites. This development

contributes to confidence in a future ISMA.

Monitoring of international crises, however, is more

challenging than monitoring of compliance with arms control

agreements because such monitoring depends on close-look

satellite imagery with a resolution of one meter or less and

requires rapid processing and analysis of data. 56 Neverthe

less, considerable progress in the development of civilian
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satellites capable of meeting these mission requirements is

expected. Moreover, an ISMA can also be expected to make

available necessary data derived from the military satellites

of mernber states. S7

cluded:

Thus, the Group of Experts has con-

•
(b)

From a technical point of view observations from
satellites for the purpose of information gathering
related to verification of compliance with treaties
and for crisis monitoring is both possible and
feasible. The technical facilities for an Interna
tional Satellite Monitoring Agency (ISMA), includ
ing the satellites necessary to carry out the
needed missions, could be acquired in stages; for
instance, Phase l could comprise only an image
processing and interpretation centre, Phase II
could comprise data-receiving stations that could
receive appropriate data fro... observation satel
lites of various States and in Phase III where the
Agency could have its own space segment comprising
a number of satellites. se

Legal Implication of an ISMA

(i) The legality of establishing an IBMA

since activities of an ISMA could extend to both the

earth and outer space, they would be governed by international

law including the Charter of the United Nations and interna-

tional space law. s. As already stated in the previous

•

section on the background of an ISMA proposal, the purpose of

an ISMA is to advance disarmament efforts and to strengthen

international security. Hence, establishing an ISMA is fully

consistent with the U.N. Charter, particularly with Article 1

thereof under which mernber states undertake to "take effective
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collective rneasures foc the prevention and removal of threats

to the peace". <0 Also, as considered in section C of Chapter

IV, basic principles of international space law, such as the

freedom of exploration and non-appropriation of space by any

state, acquired the status of customary international law in

the early 1960s through U.N. resolutions, which were incorpor

ated in the fundamental treaty of international space law, the

outer Space Treaty of 1967.

Article VI of the outer Space Treaty contemplates space

activities carried out by an international organization:

"[w)hen activities are carried on in outer space, including

the moon and other celestial bodies, by an international

organization, responsibility for compliance with this Treaty

shall be borne both by the international organization and by

the States Parties to the Treaty participating in such

organization." In addition, several provisions of

subsequently concluded space treaties explicitly or implicitly

provide for the participation of international organizations

in space activities, including Article 6 of the Agreement on

the Rescue of Astronauts, the Return of Astronauts and the

Return of Objects Launch2d into Outer Space (The Rescue

Agreement of 1968) ,61 Article XXII of the Convention on

International Liability for Damage Caused by Space Objects

(the Liability Convention of 1972) ,6% Article VII of the

Convention on Registration of Objects Launched into Outer
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5pace (the Registration Convention of 1975) .3 and Article

XVI of the Moon Agreement (1979).

The legality of orbiting satellites, even military

reconnaissance satellites, was settled by the end of the

1960s, at the latest. As the satellite technology for remote

sensing of the earth's surface advanced, however, the issue of

legality was resurrected. As Professor Vlasic rightly has

pointed out, the main point "soon became apparent that the

principal concern of states in relation to remote sensing was

not so much the lawfulness of the observation activity

conducted from space, which few contested, as the question of

the disposition of data gathered by remote sensing satel

lites... 64 Although an analysis of the Outer 5pace Treaty

reveals few clear provisions that could be interpreted as

restricting either the freedom of sensing of earth's environ

ment or the freedom of dissemination of data acquired, the

differences in interpretation of the text of the Outer 5pace

Treaty persisted. 6S

The lengthy negotiations relating to the creation of a

legal regime to govern remote sensing commenced with the

adoption of U.N. General Assembly Resolution 2600 (XXIV) in

1969 and ended with the unanimous approval, by the U.N.

General Assembly without a formal vote, of the fifteen

Principles on Remote Sensing in 1986. 66 These Principles67

reflecting the enormous practical progress of remote sensing

technologies and the growing awareness of the benefits to be
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derived from civilian remote sensing activities, served to

thwart the considerably restrictive proposals supported mostly

by developing countries. Despite overcoming such efforts,

these Principles have not crystallized into a formal agree

ment. However, in view of accumulated practices during the

U.N. negotiations, most of the Principles can be regarded as

having already acquired the status of customary international

law. The provisions of these remote sensing Principles

relevant to the activities of a future rSMA, therefore, merit

consideration.

Remote sensing is narrowly defined in the Principles as

"the sensing of the Earth's surface from space by making use

of the properties of electromagnetic waves emitted, reflected

or diffracted by the sensed objects, for the purpose of

improving natural resources management, land use and the

protection of the environment" (Principle I). This definition

makes no reference either to monitoring compliance with arms

control agreements or monitoring international crises,

reflecting the jurisdiction of COPUOS which does not include

arms control and disarmament issues. os During the course of

negotiations of the Principles, remote sensing was more widely

defined as "observation of a target by means of a device known

as a sensor which is separated from a target by a given

distance" (U.N. Doc. A/AC.10S/312, 1983), a definition broad

enough to include ISMA activities •
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Since the Remote Sensing Principles are the only existing

concrete international rules governing the rights and the

duties of sensing states and sensed states and which take into

account the difference between "primary data", "processed

data" and "analyzed information", they must be carefully

considered in establishing the legal regime to govern a future

ISMA.

Principle l provides:

(b) The term "primary data" means those raw data
that are acquired by remote sensors borne by a
space object and that are transmitted or
delivered to the ground from space by telem
etry in the form of electromagnetic signals,
by photographie film, magnetic tape or any
other means;

(c) The term "processed data" means the products
resulting from the processing of the primary
data, needed in order to make such data
usable;

(d) The term "analyzed information" means informa
tion resulting from the interpretation of
processed data, inputs of data and knowledge
from other sources.

How to control acquired data and analyzed information

would be one of the most difficult questions to be addressed

by a future ISMA. Having as a reference the definitions of

primary data, processed data and analyzed information will

facilitate the formulation of a regime for the dissemination

of information. With regard to access to primary and pro-

cessed .data as well as information about sensed states,

Principle XII provides that following the production of such

data, the sensed state is accorded rights of access on a non-
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discriminatory basis and at reasonable cost. The sensed state

also is to have access to available analyzed information on

the same basis. Therefore, although Principle XIII stipulates

consultation with sensed states in certain situations and

Principles II, IX, XII and XIII affirm the special needs and

interests of developing countries, it seems safe to conclude

that the legality of remote sensing activities and the rather

liberal regime of dissemination of data and information

acquired are accepted as in accord with international law.

During the negotiations, in 1985, CUba questioned whether

the Principles should include a provision prohibiting the use

of remote sensing for military purposes. However, this

suggestion did not attract enough support to be incorporated

in the Principles.·· It follows that, at a minimum, remote

sensing activities serving military purposes are not explicit

ly prohibited. Alternatively, it can be argued that, based on

the definition of remote sensing, military activities do not

fall within the remote sensing regime contemplated by the 1986

Principles and would not be governed thereby. In either case,

there appears to be no reason why an ISMA 1 S monitoring

activities should be impeded by the 1986 remote sensing

Principles.

An ISMA can be established under existing international

spac~ law. 7D This was also the unambiguous conclusion of the

Group of Experts, summed up in the !SMA Report:
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there are no provisions in genera1 international
law, including space law, that would entail a
prohibition for an international governmental
organization such as ISMA to carry out monitoring
activities by satellite. 71

(ii) The Legality of Monitoring compliance vith Arms
control and Disarmament Agreements by an 18MA

Could an ISMA legally monitor multilateral and bilateral

arms control and disarmament agreements? In other words, does

each such agreement allow an international agency to l::e

involved with monitoring activities? Suggested answers based

on the study in Chapter IV and the ISMA Report, concerning the

legality of employing an ISMA for monitoring relevant arms

control agreements, follow.

Multilateral arms control and disarmament agreements:

(1) Geneva Protocol of 1925

As there are no provisions concerning verification,

logically, such agreement could probably be monitored by

national technical means. To the extent that it is technical-

ly useful, individual contracting states couId have recourse

to an ISMA as if it were their national technical means

provided that the constitutive act of the ISMA so stipu

lates. 72

(2) The Antarctic Treaty

Since only consultative parties have a right of inspec

tion, without amending this Treaty, the participation of an

ISMA in providing monitoring services would be difficult to
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legally justify. The Antarctic Treaty can, however, be

amended only "by unanimous agreement" of the consultative

parties (Article XII, paragraph 1). The 15MA Report, there

fore, in order not to considerably delay or even prevent the

implementing of an 15MA, suggested another approach; that

satellite verification may be considered as a national

technical means by any consultative party. 73 If this

approach is adopted, by explicitly stipulating in the consti

tutive act of an 15MA the right of any member state to have

recourse to the 15MA as if it were its own national technical

means of verification, the thorny amendment obstacle could be

surmounted. 74

(3) Partial Test Ban Treaty

The Partial Test Ban Treaty contains no verification

provisions. However, a view of the negotiating process of

this Treaty supports the conclusion that using satellite

monitoring as a national technical means was implicitly

recognized. Taking note of the fact that most of the state

parties to this Treaty lack the technological capabilities to

employ their own national technical means, the 15MA Report

maintains that each party ought to be allowed to have recourse

to the Agency as its national technical means. 75 In such a

case, the 15MA's constitutive act has to enable its members to

resort to the 15MA as their national technical means •
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(4) The Outer Space Treaty

An ISMA may be used as a national technical means by its

members for on-site inspections as provided in Article XII.

(5) Treaty of Tlatelolco

The IAEA and OPANAL deal with verifying compliance with

the Treaty of Tlatelolco. As Article 19, paragraph 2, empowers

OPANAL to "enter into relations with any international

organization or body, especially any which may be established

in the future to supervise disarmament or measures for the

control of armaments in any part of the world", an ISMA could

be authorized to monitor compliance with this Treaty if the

General Conference of OPANAL, consisting of alr the contract

ing parties, so decides. 76 It is not clear as to whether the

provisions of this Treaty permit each contracting party to

take recourse to an ISMA as if it were its own national

technical means. The ISMA Report concluded by observing that

the ISMA's activities would possibly have to be limited to the

territory of states that have concluded bilateral agreements

with the ISMA. 77

(6) The Non-Proliferation Treaty

Article III of the Non-Proliferation Treaty prescribes an

international safeguard system in which the IAEA is assigned

the central role. Since the IAEA is the only body authorized

to carry out verification measures, the following conditions

would be necessary to enable the participation by an ISMA in

the verification process: (1) the ISMA would have to provide
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ad hoc information on unreported facilities through informal

channels (American and soviet reconnaissance satellites

already provide the IAEA with such information). A formal

legal tie would be required, otherwise the ISMA's participa

tion would be very limited; (2) the lAEA would need to enter

into a special arrangement with the ISMA, by which the ISMA

would be the legally recommended body providing verification

services. Article XVI (A) of the Statute of the International

Atomic Energy Agency allows the lAEA to conclude agreements

with international organizations the functions of which are

relevant to those of the IAEA. Since such agreements could be

concluded by majority vote of the nations attending the

General Conference (Article V(C) of the IAEA statute),

entering into an agreement with the ISMA would not be diffi

cult; (3) the amendment of the NPT to enable the ISMA to fully

participate in the verification process. Article VIII of the

NPT requires a majority of votes of all the parties to the

Treaty, including all of the nuclear weapon-states party and

all other parties that are members of the Board of Governors

of the lAEA. An easier course of action would be for the IAEA

to enter into an agreement with the ISMA; (4) Article II of

the NPT seems implicitly to authorize each contracting party

to employ its own national technical means to ensure that non

nuclear states fulfil their Treaty obligations.

Thus, to the extent that the ISMA's constitutive act

allows the Agency to be used as a national technical means of
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its members, any non-nuclear-s~ate party to the NPT may have

recourse to the ISMA. To sum up, it is quite possible for an

ISMA to be of service in the IAEA verification process either

through the IAEA entering into an agreement with the ISMA or

by an amendment of the NPT permitting such service.

(7) The Seabed Treaty

From a legal point of view, an ISMA is most suitable in

the verification process of the Seabed Treaty because Article

III, paragraph 5, provides that "[v]erification pursuant to

this article may be undertaken by any State Party using its

own means, or with the full or partial assistance of any other

State Party, or through appropriate international procedures

within the framework of the united Nations and in accordance

with its Chapter". 78 Nevertheless, as the Group of Experts

has concluded, verifiability of Seabed Treaty violations by

satellite would be difficult. 79

(8) Biological Weapons Convention

The Biological Weapons Convention contains no verifica

tion provisions. As mentioned in Chapter IV, satellite

monitoring of compliance either by individual states or by the

U.N. Security Council would be quite lawful based on Article

V (referring to consultation and cooperation of states

parties) and Article VI (the right of the Security Council to

initiate investigations on the basis of a complaint lodged by

any state party). Hence, an ISMA would fully participate in

the verification process of this Conventi.on without the need
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for any amendment thereto. However, satellite monitoring

would remain only supplementary to other means of verification

due to current technological limitations.

(9) ENMOO Convention

There are no provisions in the ENMOO Convention concern

ing verification. Instead, Article V offers problem solving

measures that are similar to those provided in the Biological

Weapons Convention, that is, mutual consultation and the

lodging of complaints with the Security Council. Consultation

and cooperation May be undertaken "through appropriate

international procedures within the framework of the United

Nations and in accordance with its Charter. These interna

tional procedures May include the services of appropriate

international organizations, as well as of a Consultative

Committee of Experts" (Article V, paragraph 1). Also, the U.N.

Security Council May initiate an investigation based on the

complaint by any state party. Therefore, the Security

Council, the Consultative Committee of Experts as well as any

state party May request the assistance of an ISMA. However,

there is considerable doubt as to the current technological

capability of satellites to detect man-induced hostile

environmental changes.

(10) The Moon Agreement

Article 15 of the Moon Agreement provides that each party

May conduct inspections of another party 1 s installations,

stations and facilities "on its behalf or with the full or
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partial assistance of any other State Party or through

appropriate international procedures within the framework of

the united Nations". Since, an ISMA can reasonably be

considered to be an "appropriate international procedure",

there would be no need for an amendment of the Moon Agreement

to accommodate the use of an ISMA. 6o

(11) Conventional Weapons Convention

since satellite monitoring of compliance with the

Conventional Weapons Convention does not seem possible, little

will be gained by a legal analysis of the role of an ISMA •

(12) Treaty of Rarotonga

Under the terms of the Treaty of Rarotonga, each party

has the right of conducting national technical means of

verification to support any complaint lodged with the Director

of the South Pacifie Bureau for Economie Co-operation as a

basis of requesting consultation with the Director. Although

not explicitly provided for, in keeping with the spirit of the

Treaty, each state as well as the Consultative Committee could

seek the assistance of an ISMA to monitor compliance with the

Treaty. The amendment of the Treaty would probably not be

required. As regards the IAEA's use of the ISMA, it would be

necessary either that the IAEA enter into an agreement with

the ISMA or that Annex 2 of this Treaty be amended permitting

the lAEA to use the ISMA.
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(13) The CEE Treaty

Other than on-site inspections, aerial inspections are

regarded as being very important to the CFE Treaty verifica

tion regime. Insufficient time for negotiation prevented the

inclusion of provisions specifying the means of effecting the

verification process and it was decided that the issue would

be pursued in follow-on negotiations in time for implementa

tion. 81 undoubtedly, NATO will rely to a great extent on

information obtained from reconnaissance satellites. There

appears to be no reason why any member state of this Treaty

could not designate an ISMA as one of the instruments of

verification if the ISMA's constitutive act provides that it

could be used as a national technical means by any member.

(14) The Comprehensive Test Ban Treaty (draftl

The lack of confirmed texts of drafts makes the evalu

ation of the permissibility of an ISMA to monitor compliance

with the terms of the Comprehensive Test Ban Treaty difficult.

Nevertheless, as is the case with the Threshold Test Ban

Treaty, an ISMA may function as the national or international

instrument of verification of the Comprehensive Test Ban

Treaty.

(15) The Chemical Weapons Treaty (draft1 82

The almost completed draft of this Convention provides

for the establishment of the "organization for the Prohibition

of Chemical Weapons" for the purpose of ensuring the implemen

tation of the Convention and providing for international
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verification of compliance with its provisions. Although the

proposal for an explicit provision on national technical means

has been dropped, NTM may still constitute a limited means to

double-check the information on compliance collected by the

Organization. NTM could also play an important role in

"triggering" requests for challenge inspection. NTM and

international verification may, therefore, complement each

other. Even in the absence of a specifie reference to NTM in

the Convention, there is no reason to doubt that these means

could be used by the parties if they were employed in accord

ance with international law. Satellites as national technical

means of verification could supplement on-site inspections

pursuant to the terms of the Convention.

Although the draft Convention does not explicitly provide

for NTM, each party may call on an ISMA as its national

technical means of monitoring activities, assuming the

constitutive act of the ISMA so provides.

(16) Other future multilateral disarmament agreements

are currently envisaged, such as the proposals for the setting

up of nuclear weapon-free zones in Africa (U.N.G.A. Resolution

1603A) and South Asia (U.N.G.A. Resolution 2832), in efforts

to control the use of radiological weapons, 83 and in topics

currently being examined by the U.N. Disarmament Committee for

"effective international arrangements to assure non-nuclear

weapon States against the use or threat of use of nuclear

weapons".84 If these proposals and discussions crystallize
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into agreements in the future, an ISMA could provide an

effective means of monitoring state compliance with such

agreements.

Bilateral ArroS control and disarroament agreements:

To date, both nuclear superpowers have been reluctant to

allow an international organization to interfere in their

verification process and have preferred to rely on their own

sophisticated national technical means. Due to recent

•
fundamental changes in the relations between former hostile

military blocs, this attitude may well change. Taking note of

the fact that the best customer of Earth Observation Corpor

ation (EOSAT), the company in the U.S. established to assume

commercial operation of certain LANDSAT satellites, is the

American intelligence community, it is likely that both the

United States and the USSR would use an ISMA's monitoring

capabilities once it is established.

(iii) The Legality or Monitoring International Crises
byan ISMA

The legal regime required for crisis monitoring by

satellites is no different than that needed for monitoring

compliance with arms control agreements. 85 The legality of

both activities is based on the legality of earth observation

and the applicability of pres~nt international space law to

• the establishment of an ISMA. One probable difference,
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however, is that states might show much greater resistance to

crisis monitoring than the monitoring of arms control agree

ments. 86 The type of crisis monitoring by satellites envis

aged would include: verification of compliance with cease-fire

agreements; surveillance of demilitarized zones; provision of

evidence of border violations or preparations for aggression;

and any other mission that member states or the United Nations

might assign to the ISMA. 87

Since Article 34 of the U.N. Char~er empowers the

security Council to "investigate any dispute, or any situation

which might lead to international friction or give rise to a

dispute, in order to determine whether the continuance of the

dispute or situation is likely to endanger the maintenance of

international peace and security", the Security Council may

request the ISMA to monitor crisis situations. 88 The General

Assembly also has the power of investigation based on Articles

10 and 11(2) of the U.N. Charter, for example, as well as its

established practices. It would be a clear advantage to the

United Nations to have access to state-of-the-art monitoring

technology to conduct its peace-keeping missions. An ISMA

could be a very significant instrument for the united Nations

in its mission to maintain peace.

(iv) The Constitutive Act of an :tan

The four different possible relationships between an ISMA

and the United Nations are envisaged by the ISMA Report: (i)
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a specialized or other related agency of the U.N.; (ii) a

subsidiary organ of the General Assembly based on Article 22

of the U.N. Charter; (iii) a subsidiary organ of the Security

Council based on Article 29 of the U.N. Charter; and (iv) an

independent organization without any formal links to the

U. N.··

with respect to the first alternative, a specialized or

other related agency of the U.N., the Group of Experts

concluded that a specialized agency would not be a desirable

form for an ISMA because the functions of the ISMA are

contemplated to exceed the scope of the U.N. Economic and

Social council (ECOSOC).·· By way of example, although the

IAEA is not formally a specialized agency of the U.N., its

relationship agreement was concluded not with the ECOSOC but

with the General Assembly to which it reports. The IAEA is,

therefore, treated substantially as if it were a specialized

agency.91 since the functions of the IAEA are closely

related to international security matters, the security

council does, however, have some power over the lAEA. While

it did not expressly state so, the Group of Experts seemed to

prefer an IAEA-type of arrangement for a future ISMA owing to

the similarity of functions between the lAEA and the ISMA. 92

An ISMA, as a subsidiary organ of the General Assembly,

in contrast, has two potential disadvantages: one is that,

usually, subsidiary organs of the General Assembly are set up

based on U.N. General Assembly resolutions. This means that
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the constitutive instrument of an ISMA probably would be a

G.A. resolution." An arrangement such as this would be

inconvenient for an ISMA when it is considered that 0.::'1 t~le

major existing international organizations have come into

being by means of a convention or treaty. The Group of

Experts was of the opinion that "with a highly sensitive

mission, affecting the security interests of States, its

establishment through any less formal legal instrument would

be inappropriate. ,,'4 They concluded that, as a major inter

national organization, the ISMA should be established through

a convention with more than one annex in which detailed provi

sions concerning organizational, financial and personnel

matters would be delineated.·5

The second disadvantage is that if an ISMA were to be a

subsidiary of the General Assembly, the allocation of power

between the ISMA and the Security Council might be problematic

in view of the uncertainty present in the text of the U.N.

Charter regarding the relative responsibilities over security

matters between the General Assembly and the Security

Council.·6 As a subsidiary of the Security Council, consti

tuted by Security Council resolution, the ISMA's authority

would, possibly be adversely affected by the threat of a

Security Council veto.·7 The Group of Experts gave no

support to the last alternative - the establishment of an ISMA

as a wholly independent organization•
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In oràer to enable an I5MA to participate in the verifi

cation process of arms control anà àisarmament agreements, the

I5MA's constitutive act must explicitly stipulate the circum

stances in which the Agency would be able to monitor compli

ance with agreements and monitor specifie situations. Based

on the examination in this Chapter of an I5MA' s possible

involvement in the monitoring of various multilateral arms

control agreements, such involvement should be detailed in the

future convention. 5everal specifie circumstances of an

I5MA's involvement are set forth as follows: (i) upon request

by an international organization which has the right of

verification. Examples wouId be OPANAL in the Treaty of the

Tlatelolco and the IAEA in the NPT and the Treaty of Raroton

ga;'· (ii) upon request by a principal organ of the United

Nations, such as the 5ecurity Council and the General Assembly

(the Biological Convention and the ENMOO Convention are

examples for this case) ;" (iii) upon request by a member

state of the I5MA over its territory. 5uch request would most

likely arise in the case of an international crisis to

demonstrate the state's innocence of an alleged violation of

an arms control agreement to which it is a party (the NPT and

the Treaty of Tlatelolco could serve as examples)i (iv) upon

request by a member of the I5MA to monitor the territory of

another state or other states (the I5MA would be used in this

case as if it were the national technical means for the member

state). From the preceding analysis, the Geneva Protocol of



•

•

•

- 235 -

1925, the Antarctic Treaty (by a consultative party~, the

PTBT, the Seabed Treaty, the Biological Convention, the ENMOO

Convention and the Treaty of Rarotonga would permit such

employment of the Agency. In general, if the text of a

certain convention is ambiguous as to how national technical

means of verification by state parties can be accomplished,

the use of an ISMA for such purposes should be carefully

considered. If both requesting and monitored parties are ISMA

member states and they have already given the ISMA comprehen

sive consent to be monitored, there would be no problem in the

involvement by the ISMA. In the event both states are parties

to the ISMA but have not granted the ISMA the general mandate

to monitor their own territories, a special agreement between

the ISMA and the state would be required. 'OO If a country to

be monitored is not a party to the ISMA, it goes without

saying that a specifie agreement between that country and the

ISMA would be a sine qua non for monitoring. The legal basis

for monitoring crisis situations could derive either from a

general grant provided for in its constitutive act where all

parties to a dispute are members of the ISMA, or in the

absence of such a grant, from a special agreement with the

states involved in a dispute. It is desirable, accordingly,

to draft a constitutive act of the ISMA that enables the

Agency to monitor the territory of all member states whenever

a crisis situation breaks out;lOl (v) the monitoring by an

ISMA upon request by a member state of areas not subject to
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the sovereignty of any state, such as the high seas or outer

space, would not be problematic if the constitutive act of the

ISMA so provides, 102 except in the case of the Antarctica i

(vi) requests for monitoring by an ISMA by states that are not

members would appear impossible in the case of arms control

agreements. However, the ISMA could make its services avail

able in crisis situations in which no member states are

involvedi lOJ (vii) actions taken by an ISMA using its own

initiative also could be possible, depending on its constitut-

ive act. 10
'

The ISMA's ~onstitutive act also has to provide for a

dissemination regime of data and information gathered by

satellites. This question largely relies on the organizational

structure of the future ISMA. ~he treaty establishing the

ISMA should also contain provisions for the settlement of

disputes and other operating measures, the specifie details of

which greatly depend on future negotiations.

(c) Financial Implications of an ISMA

The Group of Experts concluded:

As regards the financial implications, a variety of
technical options are possible, leading to a broad
range in cost estimate i a summary of the estimates
made by the Group is to be found in the body of the
report. Whatever the assumptions on which the
estimates are based, even in Phase III, which is
the most complete and most expensive phase, an ISMA
would cost the international community each year
well under 1 per cent of the total annual expendi
ture on armaments. lOS
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The cost of implementing and operating an ISMA is,

therefore, modest when compared with its potential benefits.

D. THE PROGRESS OF THE rSMA PROPOSAL AFTER THE rSMA REPORT

The Second U.N. Special Session on Oisarmament II (SSOO

II) was held in June and July in 1982 during which a review of

the ISMA Report was planned as part of its agenda (agenda item

9) .106 However, the General Assembly chose not to discuss

•
the ISMA Report, deciding instead to refer it to the Thirty

seventh Regular Session for further consideration. Neverthe

less, at the SSOO II, Italy and Japan submitted informai

proposais regarding the creation of ISMA-like international

verification organizations. 107 France also presented a paper

on June 29, 1982 entitled "Implications of Establishing an

International Satellite Monitoring Agency" .108 France pro-

posed that the General Assembly:

•

(a)

(b)

(c)

(d)

Take note of the report and the study of the
experts on the implications of establishing an
international satellite monitoring agency
(A/AC.206/14);
Take note of the conclusions set out in the
study with regard to the feasibility of estab
lishing an international satellite monitoring
agency;
Request the Secretary-General to report on
practical arrangements for implementing the
conclusions on the institutional aspects of
the proposai dealt with in section V of chap
ter 2 of the study; and
Include the item in the provisional agenda of
i ts thirty-eighth session. 109
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The French proposal (A{S-12{AC.1{55) was confirmed as a

draft resolution at the First Committee of the Thirty-seventh

Session on November 19, 1982. 110 That draft resolution was

co-sponsored by thirty-five states including Canada, India,

Italy, Pakistan, Turkey and Yugoslavia and entitled "Monitor

ing of International Disarmament Agreements and Strengthening

of International Security (Proposal for the establishment of

an International Satellite Monitoring Agency) ".Ul After

minor changes were made, the draft resolution was voted on (as

draft Resolution K) 112 by the General Assembly with one

hundred and twenty-six nations in favor, nine against (includ

ing the USSR) and eleven abstentions (including CUba and the

united States) .113 This resolution, now, Resolution

37{78K,U4 requests, among other things, the Secretary

General "to take the necessary steps to have the [Experts']

report reproduced as a United Nations publication in order to

ensure that it receives the widest possible dissemination",

and also "[r]equests the Secretary-General to report to the

General Assembly, at its thirty-eighth session, on the

practical modalities for implementing. those conclusions with

respect to the institutional aspects of the draft examined in

chapter II, part V, of the study". us The report was duly

published in five official languages of the United Nations

under the title "The Implications of Establishing an Interna

tional Satellite Monitoring Agency".ll6
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On October 5, 1983, during th' Thirty-eighth Session of

the General Assembly, the U.N. Secretary-General in connection

with the possible establishment of an ISMA reported as

follows:

•

7.

8.

9.

consequently, in the view of the Secretary
General, the General Assembly would have to
decide upon a process and a legal framework
which could result in the establishment of an
ISMA.
Furthermore, the Secretary-General also notes
that, as far as chapter II, part V, of the
report dealing with some institutional aspects
of ISMA is concerned, there are several indi
cations that most of those aspects would have
to be left to be settled by the envisaged
negotiations between the participating States.
In addition, the Secretary-General believes
that, should the General Assembly decide to
indicate the process to establish an ISMA, it
could also identify the specifie terms of the
responsibilities of the Secretary-General, in
the framework of those negotiations .117

The responsibility to advance the ISMA proposal, which was

partly imposed on the Secretary-General by Resolution 37/78K,

therefore, was returned to the forum of the General Assembly

and individual member states.

Subsequent to these preliminary initiatives, insufficient

attention was paid to the practical modalities for establish

ing an ISMA either by the First Committee or the General

Assembly of the united Nations. Some interesting proposals

were, however, presented later on at the Geneva Conference on

Argentina urged the Conference to take account of "the French

proposal for an international satellite monitoring agency,••
Disarmament in 1985. For instance, the delegation of
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where establishment would, as has been determined, be techni-

cally, legally and financially possible".118 Later in the

same year, the delegation of West Germany stated:

The involvement of international verification
organizations is therefore an urgent requirement
for such future international legislation. Despite
the considerable cost such mechanisms may entail
the projected International Satellite Monitoring
Agency, planned and developed by France, or -- in a
regional context -- the European space Agency might
be called upon to take on practical responsibil
ities in this field. ll9

The delegation of Australia also noted that "verification of

compliance with existing and future outer space agreements

should be done by an independent international agency along

the lines, for example, of the projected International• Satellite Monitoring Agency".12D Similar opinions were

•

expressed by the delegations of Poland (CD/PV.402, 2 April

1987), Sri Lanka (CD/PV.404, 9 A~ril 1987), Japan (CD/PV.419,

7 July 1987), Pakistan (CD/PV.413, 16 July 1987), the German

Democratie Republic (CD/PV.425, 28 July 1987), India (CD/PV.

450, 22 March 1988) and Sweden (Ad Hoc Committee, 22 March

1988) .121

At the third Special Session of the united Nations

General Assembly devoted to Disarmament (SSOD III), the

delegations of Bulgaria, Czechoslovakia and the USSR jointly

submitted a working paper (A/S-15/AC.1/15, 3 June J.988),

recommending the creation of an international satellite

verification agency:
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[i]n order to provide the international community
with reliable and comprehensive information on
compliance with multilateral treaties and agree
ments in the areas of disarmament and the reduction
on international tension, and also to monitor the
military situation in area of conflict, it would be
possible in pursuance of the idea put forward by
France to establish an international space monitor
ing agency which in future would become an integral
part of the international verification agency. The
Conference on Disarmament should be instructed to
begin detailed negotiations on the establishment of
the international space monitoring agency, includ
ing programming and material technical facilities
for its work. The Soviet Union would be prepared to
consider the question of launching satellites
belonging to the agency from Soviet carrier rockets
on mutually acceptable terms. 1ll

The necessary political will, which had been lacking

until recently, seems steadily growing along, especially as a

result of dramatic political changes in Eastern Europe. In

consequence, the prospects for the establishment an interna-

tional verification agency based on satellite technology seem

promising.

E. pOLrTr~ FACTORS

As examined in previous sections in this Chapter, the

establishment of an rSMA is technically, legally and even

financially possible, althoughthere are still substantial

obstacles to be overcome. What has been lacking is appropri-

after the French proposal for an ISMA, one of the most

respected non-governmental organizations concerned with global•
ate political determination. As early as 1980, two years
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disarmament, commonly known as Pugwash, concluded at its

thirty-fourth symposium:

1. An international satellite monitoring system
(ISMOS) is technologically feasible at the present
time, given the necessary political will and econ
omic resources for such an undertaking. From a
realistic viewpoint, however, substantial techni
cal, political, legal, organizational and financial
obstacles would have to be overcome •• ,
4. At best, sorne years would be required before a
highly effective satellite monitoring system could
be mounted and be made fully operational. To
hasten this process, further steps and studies
should be undertaken as soon as possible, and in
parallel, to promote this proposal both within and
outside the UN framework. The eventual incorpor
ation of ISMOS into the UN system is envisaged. 123

The Pugwash Movement, both at the Pugwash symposium and

the pugwash Conference on Science and World Affairs, has been

pursuing vigorously the establishment of a space-based

monitoring system. A statement of the thirty-fourth Pugwash

Conference in 1984 indicates the interest taken in such a

system: "[a]n international agency for monitoring by satel

lite, or compliance with arms control agreements, supplement-

ing national means of verification, has been investigated in

a preliminary way and deserves further study.,,124 The ISMA

proposal received a great deal of attention not only from

disarmament-oriented organizations but also from scientist

groups, which confirmed the technical feasibility of an ISMA

at the Airborne and Space-based Radar Session of the Military

Microwave Conference in 1984. 125
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In contrast, some arms control specialists are adamantly

opposed to the idea of an ISMA for a variety of reasons,

including the following: (1) satellite monitoring for verifi

cation purposes inevitably results in the collection of data

useful for targeting and evaluating the armaments of other

countries; (2) an ISMA would be unable to decide effectively

such significant matters as which countries to be monitored,

how often (routinely or only in exceptional circumstances) as

well as the extent to which the data acquired should be

released to the public; (3) photo-interpretation is too

demanding a task for an ISMA to conduct without the years of

experience the united states and the USSR have hadj (4) it is

impossible for an organization within the United Nations to

judge and to impose an effective penalty on a sovereign state;

(5) the establishment of a system at a minimum level of

technical capability would never be cost effective. 1Z6

However, it is important to note that, although opponents of

an ISMA who claim that insurmountable obstacles to its

establishment currently exist, do not question that the

satellite monitoring that has been used extensively by both

superpowers has contributed enormously to stabilizing interna

tional relations. Whereas some of the objections raised

against an ISMA were valid during the Cold War, today they

have lost most if not all of their validity.
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RBcmrr DEVELOPMEHTS Di KULT:ILATERAL S:ATELL:ITB JlOKITOR:IHG
SYSTBJIS: PROPOS:ALS :AHD :IDB:AS

Several concepts regarding multilateral satellite

agencies have been the subject of discussion since the ISMA

study. However, the ISMA proposal is far more important than

any other similar ideas, having been elaborately studied by

selected governmental experts appointed by the Secretary-

General of the United Nations. These new concepts are

•

•

considered under the categories: (i) United Nations initiat-

ives, (ii) regional initiatives; and (iii) private initiat-

ives.

A. PROPOSALS FOR 1lN AGENCY GLOBAL :IN SCOPE

1. USSR

(a) World Space o+qanization

In a letter dated August 15, 1985 the Minister for

Foreign Affairs of the USSR requested the Secretary-General of

the united Nat:'::ms to include a supplementary item in the

-agenda of the Fortieth Session. 1 The item dealt with interna

tional co-operation in the peaceful exploitation of outer

space based on non-militarization and envisioned the possibil-

ity of setting up a world space organization responsible for

scientific investigation, the utilization of space technology
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and "monitoring the observance of a~reements which have

already been concluded, with a viel' to preventing an arms race

in space .... 2 The USSR recommended the convening of an

•

•

international conference to consider such a world space

organization (hereinafter referred to as the WSO).3 A draft

resolution for that purpose l'as appended to the letter setting

forth the characteristics of the WSO:

2. Expresses its convictio~ that, under conditions
in which the non-militariza~ion of outer space is
effectively ensured, a major practical step in the
peaceful exploitation of space and development of
international co-operation in that field would be
the setting up of a world space organization to
harmonize, co-ordinate and unite the efforts of
States in respect of peaceful space activities,
including the provision of assistance in that field
to developing countries, and also to facilitate the
necessary monitoring of compliance with agreements
which have already been concluded or will be con
cluded with a viel' to preventing an arms race in
outer space. 4

The proposed WSO l'as intended to conduct both civilian and

military missions and pursue disarmament efforts. Unlike the

ISMA, its scope l'as so l'ide as regards areas of space activ

ities that its actual role l'as rather ambiguous.

At the General Assembly of the Fortieth Session, then

Foreign Minister Kr. Eduard Shevardnadze addressed the

importance of joint efforts in both basic and applied areas of

space exploitation and formally introduced the WSO proposal,

emphasizing such co-operation could best be carried out within

the framework of the WSO. 5 Kr. Shevardnadze described the

proposal as "star peace", countering the "star l'ars" concept
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pursued by the United States.' Later in the same session,

Mr. Shevardnadze again promoted his "star peace" concept,'

although the WSO was not named. 8 The Soviet draft resolution

(U.N. Dcc. A/C.1/40/L.1) was subsequently replaced by another

resolution with less dramatic wording.· However no particular

action was taken by the General Assembly.

A letter by then chairman of the Council of Ministers of

the USSR, Mr. Nikolai Ryzhkov, to the secretary-General dated

J"uly 13, 1986'0 described in greater detail schemes for the

phased development of the WSO. 11 The f irst phase (institu

tional in nature and lasting five years) is to study the

entire agenda of space problems at an international conference

and also to initiate the WSO. The second phase (material

preparation, during the f:.rst half of the 1990s) would

establish an agenda of priority initiatives, such as the

protection of the terrestrial biosphere. The third phase

(implementation) would emphasize international co-operation in

all areas of space activities. u

The distinctiveness of the proposed WSO lies in i ts

comprehensive character. Despite many proposed instrumental

ities of international co-operation, there does not yet exist

an organization that covers all domains of space-related

activities. Adding to the duties delineated in draft resol

ution A/40/192, the WSO proposed by Mr. Ryzhkov was also to be

of assistance to the progressive development of space law and
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to assume some of the responsibilities incumbent on the U.N.

Secretary-Genera1. 13

The attitude of the United States towards the WSO

proposal was negative, given its traditional preference for

independent national efforts versus a strongly centralized

organization, even in civilian activities, and its reluctance

to share its military space capabilities with other nations.

The understanding of the State Department and the Congress was

that the WSO concept was merely an exercise in propaganda

aimed against the united states strategie Defense Initiative

program and also a duplication of other existing space

organizations. ' • Furthermore, the idea proposed by the USSR

of associating the WSO with the disputed Krasnoyarsk radar,

the existence of which was then being challenged as a

"material breach" of the ABM Treaty by the U.S. Department of

Defense, was strongly criticized. Foreign Minister Shevard-

nadze had proposed at the U.N. General Assembly that the radar

could be turned into an international space research

centre. " The proposal was detailed by the Soviet represen

tative to the united Nations, Vladimir Petrovsky, as follows:

The Soviet Union proposes to create on the basis of
the Krasnoyarsk radar a centre for international
co-operation for the peaceful uses of other space,
and to include this in a world space organization
system. We state here that we look forward to
consultations with scientists of all countries who
are interested in this project.
That is our concrete response to Western concerns
regarding the Krasnoyarsk radar. However, our
concerns regarding the construction of United
States radars in Greenland and Great Britain still



•

•

- 257 -

remain. Experts view the construction of those
radars as direct violations of the anti-ballistic
missile treaty. We expect a constructive response
to our initiative."

However, even in the USSR, experts such as Dr. Roald

Sagdeyev, the former Oirector of soviet Research Institute,

were not enthusiastic about the idea of tight management of

all space mj.ssions by a centralized agency. 17 In any case,

no tangible action has been taken since the proposal was

obviously far too ambitious, well ahead of its tim<! and

therefore of scant attraction to the international community.

Refusing to be discouraged by the cold reception of its

proposal, in February 1988, the USSR again proposed that the

WSO operate on a permanent footing. ' • In that proposal, the

WSO would have the objectives both of development and disarma-

ment, with emphasis placed on development. ,. The planned

scope of missions and the power of the new WSO were somewhat

diluted compared with the 1985 proposal. The proposed WSO of

June 198820 contained provisions for the verification of

compliance with agreements as one of its functions:

•

1.

2.

3.

WSO shall create a system of international
verification of compliance with agreements to
prevent the extension of an arms race into
outer space.
To this end, it shall use the technical
resources which may either belong to it or be
placed at its disposal or leased to it by
Member States.
On the basis of a special agreement with the
United Nations, the WSO verification system
may also be used to monitor compliance with
other agreements on the limitation and cessa
tion of the arms race. 21
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Its inter-relationship with the united Nations is not nearly

as elaborate as that of the ISMA, as set forth in ISMA report,

and remains vague. Having failed with their own WSO proposal,

the Soviets have since announced their support for the

ISMA. 22

(b) International Space Inspectorate

Before the WSO charter was tabled at the Committee on the

Peaceful Uses of outer Space (COPUOS), the Soviet delegation

proposed an international space inspectorate system in March

1988,23 taking note that "(o]n-site inspection directly

before launch is the simplest and most effective method,,24 to

make sure that objects to be launched and stationed in space

are not weapons of any kind. The launching state would be

obliged to submit information about forthcoming launches to

the International Space Inspectorate, including the place,

date and time of launch, the type of launch vehicle and the

parameters of the orbit. The Inspectorate would then send

instructions to one of the permanent inspection teams posi-

tioned at all launching sites to hold an inspection. The

launching state would be required to co-operate in the course

of an on-site inspection by the permanent inspection team. 25

Also, a state party, would have the right to request the
__.:0:..-

International space-rnspectorate to obtain clarification from

any state party regarding a situation which could be con

sidered unclear as a result of concerns over the undeclared
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launch of a space object.:· In case a requesting state

considered the clarification insufficient, an ad hoc inspec

tion would be held. 27 A suspected state would be "bound to

afford the ad hoc inspection team the opportunity to carry out

such an inspection without delaY",:8 thus implying that the

right of refusal is denied.:·

In the same year, the German Democratie Republic tabled

a proposal for a structured discussion on the prevention of an

arms race in outer space at the Conference on Disarmament

(CD) ,30 which considered both an international space inspec

torate and an ISMA, possibly within the framework of a WSO, as

a basis for future negotiation. 31 The soviet proposal on an

International space Inspectorate was considered at that time

"premature and too ambitions in its scope. ,,3:

The International Space Inspectorate was also mentioned

in the Report of the CO's Ad Hoc Committee on Prevention of an

Arms Race in outer Space during three consecutive years

(COj786 (24 August 1987) paragraphs 42-44, CDj87D (12 Septem

ber 1988) paragraphs 43 and 44, COj954 (24 August 1989)

paragraph 63) as one of the concepts of international monitor

ing systems in line with, for example, the ISMA, the WSO and

the Canadian Paxsat. 33

(c) Resurrected ISMA

As discussed in chapter V, the USSR had been opposed to

the idea of an ISMA along with the United states. However, on
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October 17, 1988, the soviet Union reversed itself at the

Third Special Session dedicated to Oisarmament (SSOO III) by

endorsing the ISMA concept. 34 Its working paper on the

establishment of an ISMA submitted to the Ad Hoc Committee on

Prevention of an Arros Race in outer Space3~ was almost a

condensed version of the original ISMA Report except for some

new features such as the possibility of an ISMA mission for

monitoring natural disasters and other emergencies,36 the

expressed promise that Soviet rockets and launching sites

would be available for monitoring, 37 and the reassurance that

any "Report on monitoring carried out by the Agency would be

factual in nature and would not contain any conclusions

regarding compliance or non-compliance with treaties or

agreements, or accusations against anv State regarding action

taken by it". 38 The Report of the Ad Hoc Committee in 1989

contained the summary and implications of the "new" ISMA"

along with other multilateral monitoring proposals.

As can be seen, between 1985 and 1988, the USSR had

tabled three different proposals: (i) the WSO; (ii) an

International Space Inspectorate; and (iii) an ISMA. The

International Space Inspectorate was to ensure that no weapons

would be deployed in space and part of the task of the WSO and

an ISMA was to be the detection of breaches of arms control

and disarmament agreements in space or the control of weapons

already stationed in space. No new initiatives have been

undertaken by the Soviets since 1988, almost certainly due to
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the disintegration of the soviet Union and total uncertainty

about the future of its once flourishing space program.

2. France

After introducing its proposal for an ISMA at SSOO l,

France again proposed during SSOO III in June 1988, the

implementation of the first phase of an envisaged ISMA under

the name of the Satellite Image Processing Agency (hereinafter

referred to as SIPA) , 40 taking note of the constraints

preventing the initiation of the phased development of the

ISMA. SIPA would collect, process and disseminate the data

obtained by existing civilian satellites to the member states,

which would obtain the benefit of the updated data in the

three areas of disarmament, crisis control and prevention and

handling of disasters and major natural risks. 41

SIPA would be comprised of: (a) a data processing

subsystem (the OPS) , which would convert raw data in to usable

form; (b) a data management subsystem (the OMS), which would

be responsible for reproduction of data, data storage,

archiving and cataloguing and the security of data; (c) a data

__ analysis subsystem (the OAS) , which would convert non

ànalysed data into information by photo-interpretation and

computer enhancement interpretation; and (d) a data dissemina

tion subsystem (the DOS). Dissemination would be either

restricted or unrestricted dependent on agreed policy.42 It

was also expected that SIPA activities would include the
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training of photo interpreters. SIPA would also serve as a

research centre to identify new satellite requirements for

disarmament monitoring and eventually to determine whether

specifie satellites would need to be developed for each type

of arms control agreement or whether multi-purpose satellites

could meet the requirements for all kinds of outer space

monitoring . 43

From the description of SIPA in its working paper, one

can imply that France has not given up the idea of a full

fledged ISMA and that it regards SIPA more as a first step

towards an ISMA than a goal in itseli. This is confirmed in

~he Report of the Ad Hoc Committee on Prevention of an Arms

Race in outer Space issued at the end of its ~989 session:

According to that proposal, such an agency would
appear as the first phase of an International
Satellite Monitoring Agency.44

Nevertheless, in its current form, SIPA should be seen

primarily as a confidence-building device, rather than the

embryo of a verification system universal in scope. 4S

3. six-country Peace Initiative

Argentina, Greece, India, Mexico, Sweden and Tanzania,

which are signatories of the Delhi Declaration of January 28,

~985" and the Stockholm Declaration of January 2~, ~988, 47

introduced a draft resolution to the SSOD II!48 calling for

a study of the establishment of an International Monitoring

Centre (hereinaf.ter referred to as the IMC) whose character
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was similar to that of phase l of the proposed ISMA. ThE: HIC

would collect, analyze and interpret images from remote

sensing satellites and disseminate information to participat

ing states to supply evidence on compliance with arms control

agreements and train personnel especially from developing

countries. Eventually, the IHC would become a disarmament

agency similar in organization to the IAEA.·· Adding to

disarmament tasks, the IHC would be expected to serve as an

information clearing-house with regard to global development

including environmental matters.'o

B. REGrO~ rNrTrATrVES

1. Canada's Paxsat

The Paxsat concept emerged from several years of study by

the Research Program of the Department of External Affairs of

Canada, together with a team of experts from government,

universities and industry.'l

Paxsat presupposes the existence of significant multilat

eral arms limitation agreements. It would not serve as a

monitoring institution for U.S.-USSR bilateral arms control

agreements, nor would it deal with crisis monitoring or space

development.'2 Paxsat would be treaty-specific, ~, it

would be used only with respect to agreements to which it

expressly applied, as part of an overall verification process

for agreements. The treaty being verified would establish the
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requisite political authority for the verification mechanism

and its operation."

The Paxsat system would act neither as an arbitrator nor

as an umpire of superpower disputes, but would be used as a

part of an overall verification process in multilateral

agreements. It also wouId not depend on superpower participa-

tion or their space technology, but would rely on remote

sensing technology of participating states parties to the

agreement. Of course, such a system would not exclude the

participation of both superpowers. S4

Paxsat would not have to be created in conjunction with

the United Nations. While a detailed institutional plan is

not set forth in the government-issued br.ochure it seems that

the Paxsat concept it conceived as a regional system.

Two cateqory Approach: Paxsat A and Paxsat B

Paxsat A: Space-to-space remote sensing. The Paxsat A

feasibility study focused on the question as to whether it was

possible to verify an outer space arms control regime through

a space-based system:

1) Can space observation of an object in space
determine the role and function of the object,
particularly regarding a weapon system?; and

2) WoulJ. the operational requirements p'=!:r.mit a
viable sRacecraft design for the Paxsat 'A'
mission?

Tentative affirmative answers to those questions have been

given by experts. Considering the cost of designing, launch-
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ing and operating a spacecraft, its ~apabilities and function

must be highly optimized. The most effective procedure would

be to design a spacecraft which could co-orbit and keep

station with the target; an alternative procedure for monitor

ing space objects would be a "fly-by" by the Paxsat space

craft. 56 Paxsat is to have a radar sensor, on board computer

and, preferably, gas analyzers and radiation detectors."

All such components are available within the civilian technol

ogy of non-superpower countries. 58 To minimize fuel consump

tion, an option would be to launch Paxsat only when a politi

cal decision has been made as to the possible breach of the

treaty concerned•

Paxsat B: Space-to-ground remote sensing. The Paxsat B

feasibility study focused on space-based remote sensing for

verifying conventional weapons in a regional context -specifi

cally, Europe. To make the research realistic, a specifie

well-defined region was selected - Europe. The study con

cluded that the arms control agreements likely to be agreed

upon in Europe will require a multitude of verification

methods, including verification by satellite. 59 The study

concluded that the current or planned resolution of civilian

satellites is not sufficient to meet all the requirements of

Paxsat B missions. 60 Enhanced civilian satellites, such as

Radarsat to be launched in 1994, could provide 'detection'

level data. 61 In addition to optical and infrared sensors,

synthetic aperture radar (SAR) is required due to frequent
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cloud-cover over Europe. The Verification Research Unit of

the Arms Control and Disarmament Division of the External

Affairs Department hosted a seminar for NATO officers in

connection with the negotiations on the Conventional Forces in

Europe (CFE) agreement in Vienna, in 1989.'z The potential

contribution of Paxsat B to CFE was discussed and the con

clusion was reached that a "space-based verification system

holds considerable potential as a contributing element to a

multi-layered CFE verification package".'3

Two Reports of the Ad Hoc Committee on Prevention of Arms

Race in Outer Space, in 1987 (CD/786), in 1988 (CD/870) and

1989 (CD/954) mentioned the Paxsat concept as a possible

contribution to international verification procedures. ,.

The Paxsat study concludes with the assertion that "[the]

technology base exists in non-superpower nations from which

the full Paxsat 'B' system could be developed for the mid-to

late 1990s. "'5

2. Regional Satellite Monitoring Agency

(a) General European Trends

In December 1982, the United Nations General Assembly

voted for the draft resolution requiring for "the Secretary

General to report on practical arrangements for implementing

the conclusions on the institutional aspects of the propo

sal"" by one hundred and twenty-six nations voted in favour,

nine against (the USSR and the Eastern bloc countries) and
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eleven abstained (including the United States).·7 At the

next session, the Secretary General reported that it was the

responsibility of individual states and of the General

Assembly to seek the practical modalities for the creation of

an ISMA.·' That suggestion has not been implemented.·· The

subject has been, however, discussed at other fora, mostly in

Europe.

Usually three reasons are given as the principal

obstacles to setting up an ISMA: (i) institutional, (ii)

political, and (iii) methodological. 7• They can be summar

ized as follows: (a) the superpowers' reluctance to abandon

their monopoly in the field of space technology that makes it

possible to verify armament situations (a political obstacle) ;

and (b) the difficult questions of the modalities of data

acquisition and dissemination (institutional and political

obstacles) .71 An additional reason could '<le increasingly

global "transparency" through the proliferation of space

technology and the commercial use of remote sensing satellites

such as Landsat and SPOT. However, the pace of these trends

is different all over the world. It has been steadily

progressing in Europe with the help of two well-organized

intergovernmental organizations, the European Space Agency

(ESA) 72 and, until the dissolution of the Warsaw Pact, the

Interkosmos Council. 73 Moreover, European countries, par

ticularly in the West, are well aware that joint European
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satellite verification is of great political significance and

help in enhancing European security.

It would enable Europe to monitor treaty compliance
and crisis behaviour and it would give Europe a
voice in appropriate discussions. European nations
cannot expect to be involved in East-West discus
sions or be signatories of multilateral treaties
without an independent capability for monitoring
treaty compliance. 7

'

Based on the established infrastructure, ongoing dialogue

within the Conference on Security and Cooperation in Europe

(CSCE) has provided European states the opportunity to

consider as a possible alternative to an ISMA, the Regional

Satellite Monitoring Agency, or RSMA.

(b) The Council of Europe

The Parliamentary Assembly of the Council of Europe has

already endorsed the ISMA proposal as a most effective

instrument in its report to the Second united Nations Confer

ence on the Exploration and Peaceful Uses of Outer Space (the

so-called UNISPACE 82, held in August 1982).75 The thirty-

fourth ordinary session of the parliamentary Assembly of the

Council of Europe, convened in January 1983, adopted a

resolution on UNISPACE 82 (Resolution 788), on future European

space programs (Resolution 789) and a recommendation on the

proposal for an ISMA (Council of Europe Recommendation

957).7.

10. Recommends that the Committee of Ministers, on
the occasion of their forthcoming exchange of views
on united Nations matters with the participation of
experts, review that state of action on the propo-
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sal for the setting-up of an international satel
lite monitoring agency, and examine possibilities
for renewed initiatives in this direction, either
individually or collectively, or in association
with non-European industrialized or developing
countries having a space technology."

Recommendation 957 shows flexibility in the selection of

its institutional options for initiatives, including both RSY.A

(regional and inter-regional) and ISMA (international)

alternatives. 76

In April of the following year, the parliamentary

Assembly of the Council of Europe at its North-South Confer-

ence, confirmed its intention to pursue joint planning of

projects with developing countries such as an ISMA (commonly

referred to as the Lisbon Declaration, para. 11). The

Declaration had two purposes: disarmament and development, the

latter to be assured through the strengthening of scientific

and technological capacity and ensuring world-wide access to

satellite-obtained information for developing countries. 7'

(c) The "European Space community" Proposal

In February 1984, French President François Mitterand

suggested the setting-up of a European space community to

strengthen Europe military defence through "a manned space

station allowing Europe to observe, transmit and consequently

avert all possible threats in combination with other emerging

resulted in the establishment of a special workinggroup on

the subject, although the Mitterrand proposal did not attract•
technologies".8o The June 1984 summit meeting of the EEC



•

•

•

- 270 -

a great deal of sY1llpathy within the European community. 81

While the proposal received limited support, little was done

since then, and reportedly, even France became unenthusiastic

about the proposal. 82 lt would appear, as already indicated,

that France has decided to fully support the lSMA concept.

(d) Western European union

On June 21, 1984, the Assembly of the Western European

Union (WEU) 83 adopted Recommendation 41084 on the military

use of space which supported "initiatives to exploit space

technology, to bring about confidence-building measures such

as the proposed international satellite monitoring agency and

determined to use Europe's space capabilities in order to

reduce the risk of war by eliminating the advantage of

surprise through surveillance satellite systems". 8S The

Assembly recommended that the Council

4. [i]nitiate a study of an Agency for the Control
of Armaments and the confidence and security-build
ing measures that could be taken in EUrope follow
ing the establishment of either an international
satellite monitorinq aqency or Western EUropean
oceanic and terrestrial surveillance satellite
systems and in the light of the study examine what
miqht be entrusted to the Agency for the control of
Armaments with a view to participating in verifica
tion that these measures are being respected. 86

and further recommended that the Council

7. [p]ropose a EUropean surveillance and reconnais
sance programme adapting and refining the_~sensor

technologies in the existing CNES SPOT project and
the ESA ERS-1 project. 87
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Here, the establishment by the WEU of a satellite surveillance

system was consi-iered as one possibility together with the

alternative of an international agency. Although there has

been no noticeable follow up, the determination to create a

monitoring agency has never diminished.

The Assembly of the WEU held an inter-parliamentary

conference in 1989 during which its President Chalen Goerns

gave an address on the use of space to promote peace, empha-

sizing the significance of possessing independent, space-based

observation technology and a monitoring capability to foster

increasingly likely that important multilateral treaties will

be concluded, initially, as to space itself and then as to

nuclear weapons of all kinds, chemical weapons in specifie

regions and the limitation of conventional weapons in specifie

regions such as Europe. 8. Therefore, n [s] pace-based remote

sensing would then have an essential role to play in the

•
progress towards disarmament. 88 He opined that it was

•

verification process",'o and

[i]n the absence, for the present, of a consensus
in the UN support of an international satellite
monitoring agency, it falls to those most impli
cated in the possibility of an arms control agree
ment on conventional weapons, i.e., the Europeans,
to take the necessary steps to ensure the develcp
ment of their own means of verification.·'

While documents issued by ESA and the WEU show confidence

in the technological as well as industrial capabilities o~

Europe to establish and operate a satellite monitoring agency,

th~institutional framework was not outlined clearly enough.
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consequently, legal and institutional aspects require examin

ation. Potential organizations that could be in charge

include E5A, the Council of Europe, the WEU or the Independent

European Programmes Group (IEPG). 92

(i) ESA

Article II of the Convention for the Establishment of a

European 5pace Agency93 stipulates that E5A is to provide for

and promote European space research and operation of space

applications for exclusively peaceful purposes. 9' According

ly, military programs are excluded from E5A activities. Thus,

E5A cannot deal with any projects that pertain to the mili

tary, nor can it be involved with policy analysis that has to

do with the relations between military and civilian space

activities, or with the civilian spin-offs of military

projects. 93

The E5A executive's view is that their organization

could be involved in building monitoring satellites, at least

at the stage of technological development. 9' E5A could

proceed with a feasibility studYi but it does not appear to be

within the mandate of E5A under its constitution to take the

initiative for an RSMA. Although four permanently neutral

countries - Austria, Ireland, SWeden and 5witzerland are

members of E5A, it is considered that the Agency could proceed

with a study as long as all member states agree and the study

is not relevant to weapons development or aggressive military
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uses of space. It appears that satellite monitoring would

fall within the category "peaceful purposes".·'

(ii) The Council of Europa

Economie and defense matters are not within the mandate

of the Council of Europe. Rather, the Council's responsibil

ities are to review matters in social, cultural, scientific,

legal and administrative fields as well as human rights and

fundamental liberties. 9• The Parliamentary Assembly of the

Council of Europe, consisting of national parliament del

egates, advises and coordinat.es member views on European

technology policies, including civilian space policy.99

Thus, despite its strong support for the concept, it appears

that the Council of Europe could not establish an RSMA. 'OO

(iii) The nu

Basically defence and security oriented, the WEU has

become the one body in Europe where all-encompassing space

policies could be developed. 'O' It regularly issues recom

mendations - often somewhat overlapping ESA programs -with the

understanding that European security largely depends on

civilian spin-offs or a strong civilian space technology. 102

Michel Guionnet, adviser to the Director General of CNES,

concluded that "the WEU could be a forum in which reconnais

sance satellite programmes could be conducted" .'03 He took

note of the reports by the Deputy Secretary General of the WEU



•

•

•

- 274 -

to the Council (on May 22, 1984) that considered it possible

that a "military observation satellite could come within the

framework of the Standing Armament Committee as suggested by

a Belgian and a German parliamentarian. ,,104

(iv) The l:ndependent European ProgrlUlllD.es Group (l:EPG) 105

The purpose of the IEPG is to harmonize and coordinate

national military programs in Europe. It is said that the

IEPG is very much suited to the identification of technical

problems and to the establishment of technical cooperation

regarding reconnaissance programs. 106 However, i t has been

pointed out that the IEPG' s program totally ignores space

issues,,07 which should make this organization unsuitable as

the center for satellite monitoring of arms control agree

ments.

(v) Conclusion

If a decision is taken to establish a regional agency to

build and operate reconnaissance satellites, that agency could

be established most effectively by the WEU, together with the

possibility of allowing ESA and the IEPG to cooperate on

technical aspects. Moreover, clearly the institutional

question is not very critical in this case; success is more

dependent on political will and consensus than on institu

tional or legal problems.
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However, government representatives of the WEU have

preferred to take gradual, low-cost, low-risk approaches that

would evolve from data processing and interpretation, using

commercially available data including those acquired by SPOT

and Landsat, into a WEU agency with its own satellite sys

tems. 10B Industrial concerns such as Italy's Selenia Spazia.

Germany's Dornier and France's Alcatel Espace have strongly

challenged the WEU's willingness to develop Europe's own

satellite system. 109 Another difference is seen among

government officials: some insist on sharing data of Helios

(the French-Spanish-Italian joint project) 110 for the moni

toring purposes in Europe once it is in operation (in 1993-94)

while France is adamantly against this. 111

(e) The NNA Proposals

Within the framework of an RSMA, neutral and non-aligned

countries (NNAs) have also articulated unique proposals,

separate from the above-mentioned concepts. In early 1985,

Swiss Secretary of State at the Federal Department of Foreign

Affairs, Mr. E. Brunner, proposed that neutral states in

Europe b~ild their own satellite verification of arms control

agreements. 112 The Swedish Energy Minister proposed at the

SIPRI conference on space weapons and international security

on July 5, 1985, that NNAs, together with other countries

possessing sufficient space technology, take the initiative to

launch an independent satellite for monitoring uses. Such
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uses would include not only verification of arms control

agreements but also the monito'"7ing of crisis situations. 1lJ

Although very general and far from being an elaborate propo

saI, the so-called Arms control and Conflict Observation

Satellite (ACCOS) appears to be intended for verification of

bilateral of superpower arms control agreements as weIl. li'

No significant developments have resulted from these initial

verbal proposaIs.

Sweden announced another initiative in September 1988,

after the technical study was completed - the Tellus pro

ject."~ Tellus would comprise several satellites i'lcluding

photo-reconnaissance (with one meter resolution) and radar

satellites. 110

3. open Skies CAerial SUrveillance) Agreement

During the Eisenhower era, mutual arms inspection by any

means including aircraft, was regarded by the USSR as nothing

more than an attempt at espionage. After the U-2 incident,

interest in aerial surveillance was rapidly fading with

satellites becoming the principal reconnaissance tool of the

superpowers."7 It was only in 1986, within a Conference- on

Confidence and Security-Building Measures and Disarmament in

Europe (CCSBMDE), that the Stockholm Declaration provided for

a limited degree of aerial inspection in central Europe. ll8

Significant progress in making aerial inspection acceptable to

the Soviet-bloc countries was due to drastic political changes
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in the USSR and Eastern Europe. On March 9, 1989, at the

opening of the Vienna follow-up meeting of CCSBj)E, soviet

Foreign Minister Eduard Shevardnadze announced that there was

no verification method that the USSR would not accept as long

as it was conducted on a reciprocal basis. 119 As previously

mentioned, thirty-four years since the Eisenhower plan,

President Bush introduced a new Open Skies proposal in May

1989, conceived on a "broader, more intensive and radical

basis".'20 The essence of the Bush proposal was that all

NATO and Warsaw Pact nations should open their airspace to

regular unarmed, non-combat type aerial surveillance. u1 On

September 21, 1989, Soviet Foreign Minister Shevardnadze and

United States Secretary of State James Baker agreed on

convening an Open Skies conference during their meeting in

wyoming. '22 Subsequently, Canada, offered to host such a

conference. 123 By December 1989, representatives of the

sixteen NATO members states reached a consensus on the common

policy enunciated in a document entitled the "Basic Elements

with regard to an Open Skies regime".U4 Unlike the original

Eisenhower proposal, which involved the two Superpowers,

Bush' s proposal covered sirteen NATO countries and seven

former Warsaw Treaty organization countries. The new Open

Skies accord was conceived as an instrument to promote

"openness" and "transparency" rather than to provide for

verification of a specifie arms control agreement.~ Hence,

although useful for verifying certain arms control treaties,
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the Open Skies proposal was intended primarily to complemen~

aerial surveillance provided for in the Stockholm Declaration

of 1986.

The Open Skies conference opened in Ottawa on February

12, 1990, and after two additional sessions, agreement was

reached in 1992. '26 This important agreement permits each

contracting state to overfly the territory of others on short

notice, using unarmed civilian or military non-combat air

craft. The purpose is to reduce suspicion and enhance

confidence among the parties. The Treaty requires each party

to accept a specifie number of overflights and entitles each

party to carry out a specified number of sueh flights itself .

Participating states must open sil of their territory to

overflight. Countries being overflown may demand that their

own aircraft be used, equipped with an authorized package of

sensors consisting of commercially available technologies.

The sensors allowed under the Treaty may have the capability

of acquiring information about military equipment twenty-four

hours a day in all weather. An Open Ski"E!s Consultative

Commission, located in Vienna, will coordinate Treaty imple

mentation. Canada will be chairing the Commission's first

session, which will have to settle sorne still unresolved

issues, such as the allocation of costs for overflights when

the host country provides the aircraft. 127

The Open Skies Treaty is the first agreement to subject

to aerial surveillance the territory of North America, Europe
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and the Asian part of Russia. It is also the f irst arms

control agreement which was signed by Russia, &elarus,

Ukraine, Gcorgia and the three Baltic Republics - all acting

as fully independent states. It is important to stress that

this Treaty will be helpful in the verification of various

arms control agreements, such as the Treaty on Conventional

Forces in Europe.

c. PRrvATE :IN:IT:IATrvES

1. Mediasat

The term "news media" or "media" in this section refers

to both the electronic and the printed media. As was

mentioned in Chapter III, Section E, at present, the imagery

from Landsat, SPOT and Soyuzkartù of Russia is available to

private firms and government institutions at an affordable

priee. 128 Media's use of satellite imagery has not, however,

been very commonplace so far. Although some highly-special

ized magazines such as Aviation Week and Space Technology

often show satellite images, overall, the media's experience

with remotely-sensed imagery has been limited. u9 However, it

is also true that the media's use of satellite imagery has

substantially increased since SPOT entered this market. '3ù

Recent (1985-87)· uses of remotely-sensed images obtained via

satellites by the media include:
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Television News

April 1985
January 1986
February 1986
April 1986
July 1986

August 1986

October 1986
April 1987

August 1987

Iran/Iraq area (ABC)
Libyan military airfield and SA-5 sites (ABC)
soviet naval facility at Murmansk (ABC)
Chernobyl nuclear plant (all networks)
soviet nuclear testing facility at Semi
palatinsk some 1800 miles southeast of Moscow
(ABC, CBS, CNN) (SPOT imagery)
Soviet shuttle facility at Tyuratam in central
USSR (ABC)
Soviet submarine base at Gremikha (Swedish TV)
Soviet radar facility near Krasnoyarsk in
central USSR (ABC) (twenty meter SPOT imagery)
Iraqi poison gas factory

Newspapersl Magazines

•
March 1986

April/May 1986

September 1986

October 1986

March 1987

March 1987

July 1987

October 1987

January 1989

Libyan SA-5 sites and military bases (New
York Post)
Chernobyl nuclear plant (many newspapers
and magazines)
Soviet Kola Peninsula (Jane's Defence
Weekly)
Soviet cosmodromes at Plesetsk and Baiko
nur (National Geographie Magazine)
Soviet Navy base at Murmansk and Soviet
Air Force base at Severomorsk (AW&ST.
Since 1974, this magazine has published
more than twenty-two news items using
satellite images)
Pakistan nuclear processing facility
(London Sunday Observer)
Soviet nuclear submarine base on Barents
Sea (AW&ST)
Suspected USSR laser weapons facilities
at Nurelsk and at the Sary Shagan site
(AW&ST) (SPOT imagery, Space media net
work)
Armenia earthquake (AW&ST) 131

•
During the Gulf War in 1990-91, satellite-obtained images

of Iraq and Kuwait appeared in the press and on television on

several occasions.
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It is said that the images provided by satellite of the

Chernobyl nuclear plant in April 1986 were crucial in stimu

lating the interest of the media in satellite imagery. 132

Images of the Krasnoyarsk radar obtained by the French SPOT

satellite constituted a violation of the 1972 ABM Treaty,

leading an arms control expert to note that

(f)or the first time, commercial satellites will be
able to monitor what the Soviets decide to do about
(the radar facility) -something in the past only
governments, with their hi~hlY classified spy
satellites, were able to dO. 13

It bears repeating that it was the "civilian" remote sensing

SPOT that obtained clear photos of the Soviet submarine base

in the Arctic.

since at this time no commercial remote sensing system is

designed to meet the specific needs of the media, the media

are contemplating the possibility of setting up a "Mediasat",

"a satellite system and business organization which would

routinely collect news and information for media use from

space. ,,134 The Meàiasat would differ from standard commer-

cial remote sensing enterprises in three respects: (i) it

would provide images with spatial resolution of five meters or

lessi (ii) it would afford speedy global coveragei and (iii)

it would be under media control in regard to systems and

products •135

As far as the resolution is concerned, the higher the

resolution, the more detailed the picture and more information

it contains,136 which is essential for news reporting, since
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the users are ordindry c~tizens, rather than expert analysts.

Customers of Landsat, SPOT and Soyuzkarta receive data several

weeks to several months after their orders. lJ ' This is

wholly unsatisfactory to media which must deliver news within

twenty-four hours after an incident.

To en!:ure independence from goverrL'!'ent control and to

sa~isfY the above mentioned imperatives of spatial resolution

and speed, a separate organization - Mediasat - is contem-

plated, in the United States. '3• The setting up and the

•

•

operation of such a satellite system would, of course, have to

be done in accord with United States and international law.

The Land Remote Sensing Commercialization Act of

1984,139 applies to a specifie licensing system with a view

to ensuring private sector compliance with existing interna-

tional law, united States national concerns and the public

welfare. Among current international agreements to which the

united States is a party, Article VI of the Outer space Treaty

explicitly provides for states' international responsibility

and the obligation to exercise supervision (the interpretation

of both terms remains open) over space ventures of their

nationals and national private enterprises:

[s]tates Parties to the Treaty shall bear interna
tional responsibility for national 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

"-
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the moon and other celestial bodies, shall require
authorization and continuing supervÜ::ion by the
appropriate State Party to the Treaty. When activ
ities are carried on in outer space, including the
moon and other celestial bodies, by an interna
tional organization, responsibility for compliance
with this Treaty shall be borne bath by the inter
national organization and by the Sta~es Parties to
the Treaty participating in such organization.
[emphasis added]

Article IX of the Outer Space Treaty is also relevant in this

context because it provides, inter alia, that a State party to

the Treaty that has reason to believe that an activity or

experiment planned by it or its nationals or by another state

in space wou~d cause potentially harmful interference with

activities of other States parties i:l the peaceful exploration

and use of outer space, shall undertake appropriate interna-

tional consultations before proceeding vith any such activity

or experiment. [emphasis added.]

The obligation to hold consultations before a space

activity with a potential for interference with other users of

outer space is undertaken by a p,:ivate entity such as Mediasat

reinforces the state of registry's obligation with respect to

the authorization and continuing supervision of private

activities of its nationals. 140

As far as U.S. national security is concerned, U.S.

federal espionage laws prohibit gathering, transmitting,

photographing, publishing or selling defence information as

well as disclosing classified information. lU On the other

hand, the Commercial space Transportation Act of 1984 provides
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that "mission approval will be granted absent clear evidence

that some aspect of the proposed launch poses a threat to

distinct U.S. national security interests. ,,1.' Further,

•

Section 4241(b) of the Land Remote Sensing Act stipulates:

No license shall be granted by the Secretary [of
commerce] unless the Secretary determines in writ
ing that the applicant will comply with the re
quirements of this Act, any requlations issued
pursuant to this Act, and any applicable interna
tional obligations". '43

Those who seek a license must act and operate that system "in

such manner as to preserve and promote the national security

of the United States".'" The Secretary of Commerce also has

the authority to grant, terminate, modify, condition, transfer

or suspend licenses should the licensee fail to comply with

the Act.14~

As can be seen, the licensing and the operation of

Mediasat would be subject to a number of restrictions. Some

attorneys are of the opinion that such a licensing system is

not in accord with the First Amendment of the United States

Constitution, which ensures no law may be enacted to abridge

the freedom of the press. 146 Licence restrictions with

•

respect to resolution, the areas where imageri' may be taken

and dissemination of data could constitute a prior restraint

of freedom of speech, a restriction allowed under U.S. law

only to prevent direct, immediate and ir~eparable damage to

the United States and its nationals. w Thl.ls, it is probably

high cost and government restrictions rather than technologi-
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cal obstacl~s that would likely prevent the n~dia industry

from placing into orbit their own 5atellit~ system in the

immediate future. However, once the madia decide to proceed

with their own information-gathering satellite system, 3uch a

sys'Cem could and probably would have a role, though an

informal one, in the global monitoring process. That is, at

least, the hope of some commentators. 148

2. The rnternational Agency ~or Space surveillance <rASS)

At this time, comprehensive monitoring of outer space

Italian scientists, including Professor Bruno Bertotti, an

activities is carried out only by the United states and

Russia, the only two countries possessing well developed

• ground-based and space-based means of surveillance. Three

adviser to the Italian government, find this situation

unsatisfactory, believing that an "international regime seems

by far superior to the proliferation of national means of

verification, which are inefficient and unfair. "l49 . They

have recommended an international system for the surveillance

of what they call "dangerous space activities". Among such

activities they include "anti-satellite weapons, spacecraft

carrying radioactive material on board, uncontrolled re-entry

of space objects, and explosions or collisions generating

. ,
'current absence of confrontation between thegreat powers in

\

space will continue, the authors notp. that "military applica-•
swarms of orbiting debris" .1SO Even assuming that the
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tioôs in space can be expected to develop qualitatively, anè

quantitatively, increasing the fuzziness of the demarcation

between stabilizing and potentially dangerous activities ....

Eventually, these developments could undermin2 the regime of

non-interference. ,,151 Monitoring "potentially dangerous"

space activities, in the opinion of these authors, could be

best ensured on a multilateral basis, by an "International

Agency for space Surveillance". Such an agency, they suggest,

should concentrate on monitoring particular spacecraft in

selected Earth orbits, 152 rather than attempt te' monitor

systematically every space object. What is interesting about

their proposed agency is that it would, at least in ii:.,;

initial configuration, conduct the monitoring exclusively from

land-based facilities.

The minimum requirements for setting up the agency would

include: (a) tracking stations equipped with radar, telescopic

cameras, radio receivers and phase-sensitive radars; (b) an

operations control center (OCC) to collect and process the

data and provide the stations with an observation schedule;

and (c) a reliable communication and data link network

connecting the OCC with the stations. 153

As the authors readily a~it, the key to th~ implementa

tion of their proposal would be the cost of the enterprise.

If the initial structure of the agency were of limited size,

based on current-technology, they reckon the cost would not

exceed "several tens.of millions of dollars for the initial
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investment and a fraction of this sum for the annual expendi

ture. ft'" This pales in comparison with the cost of a veri

ficat".ion system for conventional arms control in Europe,

estimated to be about 500 million ECU initially and 175

million ECU per year. m

While an organization such as the proposed IASS could not

monitor land-based objects and activities, it could, at a

relatively modest cost, provide a significant instrument of

surveillance of events occurring in the lower orbits around

the Earth. What is particularly noteworthy about this private

initiative is the strong belief of the authors that interna

tionàl monitoring is preferable to national monitoring.
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CONCLusrON

since its inception in 1978, first as the Committee on

Oisarmament and later as the Conference on Oisarmament (CD),

this major multilateral body of the world community has yet to

produce a single disarmament treaty. The current agenda of

the CD was agreed upon by consensus and reflects the prior

ities identified at SSOO r.' Thus, nuclear disarmament is

accorded a much higher priority than other types of disarma

ment or disarmament-related issues (!hS:., monitoring and

verification of arms control and disarmament agreemeutsi, as

if nothing hadchanged in the arena of world politics since

1978. After fourteen years of debate and negotia~~ons, most

of the Conference's agenda remains unfinished, the only

tangible accomplishment being the still incomplete draft of

the Chemical Weapons Convention. One of the reasons for this

lack of achievement can be traced, apart from the CO's agenda,

to the tendency on the part of many participants to engage in

overly generalized and sweeping approaches to a problem (!hS:.,

the "Comprehensive Program of Oisarmament"), or in endless and

largely fruitless definitional debates (!hS:., several years

spent on the definition of a "space weapon").

Oespite such meagre results in terms of formal agree

ments, if the CD did not exist, it would have to be invented.

For fourteen years now, this world-wide negotiatinq body of

relatively limited size (thirty-nine member states) but
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geopolitically representative, has provided a platform for

open deliberation and negotiation to states with greatly

different interests and concerns. The high level of pro

fessional competence characteristic of many of the state

representatives on the CO, makes this body potentially of

great value in all phases of the disarmament process. The

Conference on Oisarmament, in permanent session for a good

deal of the year, is and will remain in the foreseeable future

the sole multilateral negotiating forum in the field of

disarmament and arms control. What is needed is a strong

request by the U.N. General Assembly addressed to the CD

asking this body to concentrate on certain specifie, clearly

defined issues.

It is widely recognized that issues of confidence

building measures, transparency in armaments and monitoring

compliance with arms control and disarmament agreements are

currently issues that merit the special attention of the

Conference. At its 1991 session, the U.N. General Assembly

requested the CD, iLter alia, to address the question of and

"to elaborate universal and non-discriminatory practical means

to increase openness and transparency in the field [of

disarmament1" .2

Most nations and especially the U.N. security Council

need a whole range of reliable information about global crisis

spots, other threats to peace and whether parties to disarma

ment agreements comply with their treaty obligations. Before
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making a judgment in accordance with Article 39 of the Charter

(breach of peace; threats to the peace; acts of aggressionl,

it is of crucial importance that the Council be fully aware of

a state's conduct with regard to its disarmament obligations.

As has been demonstrated earlier, most existing multilat

eral arms control and disarmament agreements, while containing

more or less vague provisions on verification, do not entrust

any international organization with the task of monitoring

compliance. The one exception to this situation is the Non

Proliferation Treaty which entrusts the International Atomic

Energy :.gency with the administration of a safeguard system.

The future Conventi on on Chemical Weapons will ereate an

entirely new organization for purposes of verification.

Efforts to monitor compliance both with multilateral and

bilateral arms control agreements have resulted in the

development in the United States and the former Soviet Union

of an impressive array of observation techniques or "national

technical means of verification". These systems range from

sophisticated optical and infrared satellite photography,

radar and other remote electronic sensors, to traditional

espionage and overt diplomatie contacts with officials and

citizens of the target country.

Verification is today largely unilateral and non-cooper-

ative. Each statecmakes its own evaluations; it reacts to any

breach of an agreement to which it is a party on the basis of

its own interests. As a result, in the absence of a collec-

.-
'. '
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tive process, verification appears to be not a guarantee that

the agreement will be implemented but a guarantee of the

individual security of the parties. Each state, on the basis

of its unilaterally acquired information, may consider itself

justified in taking countermeasures which are harmful to the

agreement itself, or may even withdraw from it. Yet, as has

been amply documented in this study, few countries today

possess the technical and financial means which would allow

them to monitor compliance with a multitude of arms control

treaties to which they are parties, involving many countries

and environments (~, the seabed, the oceans, the land, the

airspace and outer space) .

continuous and reliable monitoring, one that provides a

steady flow of up-to-date data and one that enjoys the

confidunce of states, can easily be recognized as an important

factor for the enhancement of mutual confidence among parties

to various arms control and disarmament treaties. The obvious

solution to the problem outlined above lies in the establish

ment of a multilateral agency for verification and monitoring.

The Conference on Disarmament would be an ideal forum for

discussing and negotiating the creation of such an agency.

Given the non-intrusive nature of space-based means of

.surveillance, it would seem that the setting up of an agency

using satellites for purposes of monitoring compliance with

disarmament agreements would encounter the least opposition•
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It will be recalled that already the 1986 Stockholm

Document refers to satellites when it states that "the

participating States recognize the National Technical Means

can play a role in monitoring compliance with agreed Confi

dence-and-Security-Building measures". Article XV of the CFE

Treaty provides that every party shall have the right to use

national or multinational technical means of verification at

its disposal in a manner consistent with generally recognized

principles of international law and that no party shall

interfere with these systems or use concealment measures that

impede verification of compliance by NTMs. Possibly, as a

first step toward the establishment of a regional, European,

organization, the Western European Union reportedly at the end

of 1992 will start to operate a satellite data analysis center

using images from commercial satellites like SPOT and Landsat;

later on, it will use images produced by the French-Spanish

Italian HELIOS satellite, to be launched in 1993-94. Other

data producers, like Russian Soyuzkarta, may also be used. 3

Information thus obtained will be used for monitoring arms

control treaties, crises and environmental disasters. It is

virtually certain, in view of recent events in central and

eastern Europe, that participation in this WEU initiative will

be open to all interested European countries.

While this European plan inaugurating a multilateral

monitoring satellite system merits support, it nevertheless

leaves out over one hundred member states of the United
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Nations. It includes a majority of the world's most techno

logically advanced nations, even if Russia is not counted a~

a participant. Many of the countries left out enthusiasti

cally endorsed the concept of the International Satellite

Monitoring Agency (ISMA) following the submission to the U.N.

General Assembly of the ISMA Report prepared by a Group of

Experts appointed by the U.N. Secretary-General. What

prevented this concept from receiving more attention

subsequently was the fact that it was submitted to the U.N.

during the height of the Cold War, when neither of the

superpowers was willing to share information collected by

satellites with an organization which it could not control •

In addition, the cost of the implementation of an ISMA was

being exaggerated by the opponents of this French initiative.

The present political conditions in Europe and in the North

Atlantic area are totally different from those existing in the

early 1980s. The former soviet Union and the United States

have become friends, Russia has become a more open country,

and a leading supporter of collective measures in the mainten

ance of international peace and security. Most importantly in

this context, as already mentioned, Russia is now a firm

supporter of an ISMA. The time is therefore ripe to make

meaningful progress on the road towards the establishment of

a truly international satellite monitoring agency for the

purpose of verifying compliance with disarmament agreements

and for monitoring international crisis spots.' The excellent
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study prepared by the 15MA Group of Experts, unrivalled to

this day in its comprehensiveness and moderation, could

provide the Conference on Disarmament with a solid basis from

which to proceed.
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CONCLUSION - ENDNOTES

1. For a comparison of the CD's 1979 and 1992 agendas, see
UNIDIR Newsletter (April 1992) at 22-23.

2. A. Kamal, "The Perspective of the Conference on Disarma
ment" (April 1992) UNIDIR Newsletter 18 at 19.

3. S. Sur. ed., Verification of Disarmament or Limitation of
Armament: Instruments, Negotiations. Proposals, (New
York: UNIDIR Publication, 1992) at 132.

4. See~, B. Jasani, "ISMA-will it Ever Happen?" (1992)
8 Space Policy 13 •
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UN Doc. A/S-10/2 (1978)
UN Doc. A/33/461 (1978)
UN Doc. A/33/71J (1978)
UN Doc. A/34/pV.97 (1979)
UN Doc. A/34/274 (1979)
UN Doc. A/34/540 (1979)
UN Doc. CD/99 (1980)
UN Doc. CD/127 (1980)
UN Doc. A/AC.206/14 (1981)
UN Doc. A/CONF. 95/15 Annex 1 (1981)
UN Doc. S-12/AC.1/19/Rev. 1 (1982)
UN Doc. S-12/AC.1/43 (1982)
UN Doc. S-12/AC.1/55 (1982)
UN Doc. A/S-12/7 (1982)
UN Doc. A/S-12/10 Add. 1 (1982)
UN Doc. A/C.1/37/662 (1982)
UN Doc. A/37/pV.98 (1982)
UN Doc. A/CONF.101/10 (1982)
UN Doc. CD/275 (1982)
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UN Doc. A/38/404 (1983)
UN Doc. A/AC.10S/C.2/SR.423 (1985)
L~ Doc.A/S-1S/AC.1/1S (1985)
UN Doc. A/C.1/4L/L.1 (1985)
UN Doc. A/40/PV.6 (1985)
UN Doc. A/40/PV.48 (1985)
UN Doc. A/40/192 (1985)
UN Doc. CD/PV.296 (1985)
UN Doc. CD/PV.318 (1985)
UN Doc. CD/PV.329 (1985)
UN Doc. CD/639 (1985)
UNGA Res. 41/65 (1986)
UN Doc. A/40/87 (1986)
UN Doc. CD/PV.341 (1986)
UN Doc. CD/PV.364 (1986)
UN Doc. CD/PV.377 (1986)
UN Doc. CD/676 (1986)
UN Doc. CD/729 (1986)
UN Doc. CD/OS/WP.18 (1987)
UN Doc. CD/786 (1987)
UN Doc. A/S-1S/AC.1/1 (1989)
UN Doc. A/S-1S/34 (1988)
UN Doc. A/C.1/43/PV.4 (1988)
UN Doc. A/AC.10S/407 (1988)
UN Doc. A/AC.10S/L.171 (1988)
UN Doc. CD/817-CD/OS/WP.19 (1988)
UN Doc. CD/807 (1988)
UN Doc. CD/833 (1988)
UN Doc. CD/870 (1988)
UN Doc. CD/PV.449 (1988)
UN Doc. CD/OS/WP.39 (1989)
UN Doc. CD/937-CD/OS/WP.3S (1989)
UN Doc. CD/937-CD/S/WP.39 (1989)
UN Doc. CD/9S4-CD/OS/WP.40 (1989)
UN Doc. CD/9S4 (1989)

J:!lTERNATJ:Omu. AGREEMENTS

Treaty of Peace Between Sweden and the Empire Signed at
Osnabruck and Treaty of Peace Between France and the
Empire Signed at Munster, 24 October 1648, 1 Parry's T.S.
193.

Treaty of Utrecht, 12 April 1713, 27 Parry's T.S. 483.
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Treaty Between the Empire and Spain and Great Britain,
and the netherlands for a Barrier for the Netherlands, 15
November 1715, 29 Parry's T.S.356.

The Exchange
United States
Lakes, 18, 19

International
International
410.

of Notes Between Great Britain and the
Relative to Naval Forces on the American
April 1817, Dupuy & Hammerman 40.

Convention for the Pacifie Settlement of
Disputes, 29 July 1899, 187 Parry's T.S.

•

•

International Convention with Respect to the Laws and
Customs of War by Land, 29 July 1899, 187 Parry's T.S.
429.

International Convention for Adapting to Maritime Warfare
the Principles of the Geneva Convention of 22 August
1864, 29 July 1899, 187 Parry's T.S. 443.

Declaration Respecting the Prohibition of the Use of
projectiles Diffusing Asphyxiating Gases, 29 July 1899,
187 Parry's T.S. 453.

Declaration Respecting the Prohibition of Discharge of
projectiles from Balloons etc, 28 July 1899, 187 Parry's
T.S. 456.

Declaration Respecting the Prohibition of the Use of
Expanding Bullets, 29 July 1899, 187 Parry's T.S. 459.

Declaration Prohibiting the Discharge of Projectiles and
Explosives from Balloons, 18 October 1907, 205 Parry's
T.S. 403.

Treaty of Peace Between the British Empire, France,
and Germany siqned at Versailles, 28 June 1919, 225
Parry's T.S. 188.

Convention for the Control of the Trade in Arros and
Ammunition, 10 September 1919, Dupuy & Hammerman, 126.

Treaty Between the united States of America, the British
Empire, France, Italy and Japan, Limitinq the Naval
Armament, 6 February 1922, Dupuy & Hammerman, 108.

Treaty Between the United States of America, the British
Empire, France, Italy and Japan in Relation to the Use
of Submarines and Noxious Gases in Warfare, 6 February
1922, Dupuy & Hammerman, 120.
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convention for the Supervision of the International Trade
in Arms and Ammunition and Implements of War, 17 June
1925, DUPUY & Hammerman, 126.

War of
and of

1925, 94

Use in
Gases,

17 June

Protocol for the Prohibition of t:he
Asphyxiating, Poisonous or Other
Bacteriological Methods of Warfare,
L.N.T.S. 26, U.S.T. 571.

The General Pact for the Renunciation of War, 27 August
1928, Dupuy & Hammerman, 156.

Treaty on Limitation and Reduction of Naval Armament, 22
April 1930, Department of State T. S. No. 830.

Treaty on Limitation and Reduction of Naval Armament, 25
March 1936, Dupuy & Hammerman, 262.

•
Convention on International civil Aviation, 7 December
1944, 15 U.N.T.S. 295.

Antarctic Treaty, 1 December 1959, 402 U.N.T.S. 702, 12
U.S.T. 794, T.I.A.S. No. 4780.

Treaty Banning Nuclear Weapons Tests in the Atmosphere,
in outer Space and Under Water, 5 August 1963, 14 U.S.T.
1313, T.I.A.S. No. 5433, 460 U.N.T.S. 43.

Treaty on Principles Governing the Activities of states
in the Exploration and Use of outer Space, Including the
Moon and Other Celestial Bodies, 27 January 1967, 18
U.S.T. 2410, T.I.A.S. No. 6347, 610 U.N.T.S. 205.

Treaty for Prohibition of Nuclear Weapons in Latin
America, 14 February 1767, 33 U.S.T. 1792, T.I.A.S. No.
10147, U.N.T.S. 281.

Agreement of the Rescue of Astronauts, the Return of
Astronauts and the Return of Objects Launched into Outer
space, 22 April 1968, 19 U.S.T. 7570, T.I.A.S. No. 6599,
672 U.N.T.S. 119.

Treaty on Non-Proliferation of Nuclear Weapons, l July
1968, 21 U.S.T. 483, T.I.A.S. No. 6839, 729 U.N.T.S. 161.

•
Treaty on the Prohibition of the Emplacement of Nuclear
Weapons and Other Weapons of Mass Destruction on the
Seabed and the Ocean Floor and in the Subsoil Thereof, 11
February 1971, 23 U.S.T. 161, T.I.A.S. No. 7337, 955
U.N.T.S. 115.
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convention on International Liability for Damages Caused
by Space object, 29 March 1972, 24 U.S.T. 2389, T.I.A.S.
No. 7762, 961 U.N.T.S. 187.

convention on the Prohibition of the Development,
Production and Stockpiling of Bacteriological
(Biological) and Toxin Weapons and on Their Destruction,
10 April 1972, 1015 U.N.T.S. 163, 26 U.S.T. 583, T.I.A.S.
No. 8062.

Convention on Registration of Objects Launched into outer
Space, 14 January 1971, 28 U.S.T. 695, T.I.A.S. No. 8480,
1023 U.N.T.S. 15.

Convention on the Prohibition of Military or ar.y Other
Hostile Use of Environmental Modification Techniques, 18
May 1977, 31 U.S.T. 333, T.I.A.S. No. 9614, 610 U.N.T.S.
151.

Agreement covering the Activities of States on the Moon
and Other Celestial Bodies, 5 December 1979, UN GAOR,
A/Res/32/68.

Convention on the Prohibition or Restrictions on the Use
of certain Conventional Weapons Which may be Deemed to be
Excessively Injurious or to Have Indiscriminate Effects,
10 October 1980, UN Doc. A/CONF.95/15.

The South Pacifie Nuclear Free Zone Treaty, 6 August
1985, 24 I.L.M. 1440.

Treaty on Conventional Armed Forces in ~ope, 19
November 1990, SIPRI Yearbook 1991 461.

Treaty Between the United States of America and the USSR
on the Limitation of Anti-Ballistic Missile Systems, 26
May 1972, 23 U.S.T. 3435, T.I.A.S. No. 7503, 864 U.N.T.S.
39.

Interim Agreement Between the united States of America
and the USSR on Certain Measures With Respect to the
Limitation of Strategie Offensive Weapons, 26 May 1972,
23 U.S.T. 3461, T.I.A.S. No. 7504.

Treaty Between the United States of America and the USSR
on the Limitation of Underground Nuclear Weapons Tests,
3 July 1974.

Treaty Between the United States of America and the USSR
on Underground Nuclear Explosions for Peaceful Purposes,
28 May 1976.



•

•

•

- 332 -

Treaty Between the United States of America and the
on the Limitation of strategie Offensive Arms, 18
1979.

Treaty Between the United states of America and the
on the Elimination of Their lntermediate-Range
Shorter-Range Missiles, 8 December 1987, 27 l.L.M.

USSR
June

USSR
and

84 .
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APPENDIX - l

•

EQUATORIAL

POLAR

INCLINED

1nclination angle

•

<;PECIFICATIO~SOf ORBIT TYPE includ~ inclination angle:a~ wcll as
altitude. The inclination angle: is the angle made by the orbiGlI pl.:lne and the plane of
the e.:arth's cqu;uor. The orbits of mOSI LEO milit:lry s:ucllito are pol.:lr. Molniya orbits
arc :llw:lys inc1incd. currently populated semi·synchronous orbits are inclincd. and the
GEO bclt is cquatorùl.

Source: J.S. Nye &J.A. Schear, eds., Seeking Stability in Space: Anti
Satellite Weapons and the Evolving Space Regime (1985) at 32.
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APPENDIX - 2

llO'w

•

•
Source:

MILITARY SATELLITE
COlegories. CONSTELLATIONS 11

(a) Five U.s. TRA '. 1 uslr:Ue thC' four orbit

orbital pbnes. NSIT n.lVlg:UlOn satellites in pobr LEa :lrra .
(b) F: US • "Red ln rive: 'W:'p;lr.l1('

our • oses communiclltions s.;a • •
(~) Four Soviet Molniya communiatioteUIIO m. GEO ~U.ltolÙlorbit.

orbn namc) orbies. ar:':ln........l. .. ns S:UCUiICS in indincd MI"
(d) Ei h • ~..... In .our pbncs. 0 h1y:a (henet' thl:'

. . g tcen U.S. Navst;ar CPS n.lvi .
Ihchned sc:miesynchronous orbilS ar"'n~? ..~d nuelear bum d~cetion Qtclll"l- "

• ... 1'1...... In SIX pbncs. . . .." ln

Clœv!<MJlOfroOUSOIIIIIT ICIOl

~4 C .. oc.
Oc_s..-'-·IUZI'I

r~1._~1US:1Il1

e:--.1_1....:z1II1

......'-_.
. TH E FOUR MAJOR ORBIT TYPES. drawn hcrc lO sale. contain ;almost

;ail military satcUitC'S. The LEO region. reprcscntcd hcrc br il, 1500 km (930 mi.) circulaI'
orbit. is subject 10 auack by bath the U.S. and So\lict ASATs. The U.5. ASAT aoo h;n
the propulsive apability to attiack Molniya urbil. allhouKh il will nol in fact ha'VC' that
opability in iu proposcd opcr..tional deployment: the Soviet ASAT ca.nnot an..c1c.
Molniya orbit. Neither ASAT an climb to scmi-synchronous orbit or GEO. The n.uure
and urbiu of US. reconnaus:ance Sôltellitcs are classified. The super·synchrullfJu\
region abo'Ve CEO is litûe populatcd loday. but ilS 'Vast re-.ac:hcs offer opportunili~for
salel1i1c survivability tbat are likcly tO bc exptoilcd in the fUlure.

J.S. N~e &J.A. Schear. eds•• Seeking Stability in s~ace: Anti
satelllte Weapons and the Evolvinq Space Reglme (198 ) at 31 and 32.

_."
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• APPENDIX - 3

Resolution (in metres) required for interprelation tasks

Gcncr:al PrC'Cl~

T:r.rltC1 Detection- identification" identification" Dcscriptiond Anal)'sb
---------"--

8ridRc 6 '.6 l.S 0.9 0.3
Communic:nion!l

Radar 3 0,9 0.3 O.IS 0.Q.l
Radio 3 1.~ 0.3 O.IS O.IS

Supr1y dump l.S 0.6 0.3 0.03 0.03
Troop unil~ 6 ~ I.~ 0.3 0.08
Airfidd facilitio 6 '.6 3 0.3 O.IS
Rad.ct.. and ::utillcry 0.9 0.6 O.IS O.OS 0.01
Aircrafl '.6 l.S 0.9 O.IS 0.03
Comm:md and 1;0('IIrol 3 I.S 0.9 O.IS 0.03

hcadQuar1(f~

Mi\..ilc ~il0 3 I.S 0.6 0.3 0.08
(SSM/S,\M)

Surface ..hips 7.6 '.6 0.6 0.3 0.08
Nudc:u wCOlpon ::.4 I.S 0.3 0.03 0.01

l.:omponcnt)
Vchicles I.S 0.6 0.3 O.OS 0.03
L3nd mincfichJs 9 6 0.9 0.03
Ports and harboun 30.S IS 6 3 0.3
Coosh :&nd landing

bc:ac:ho 30.s '.6 3 1.5 0.08
R:ailway yards and

liohops 30.S IS 6 I.S 0.6• Road.. 9 6 1.8 0.6 O.IS
Urban arcOlS 61 30.S 3 3 0.3
Terr::lin 91 '.6 I.S O.IS
Surf:u:c:d submarines 30.s 6 I.S 0.9 0.03

Sour«: "Reconnaissance Handy Book", p.I2S. published by McOonncll l))u813)
Corporation. USA.

., Rcquiro.l0C3lion of a c13SS of units. abject or aaivil)' of milil:lry intcrcsl.
fi Requîres dctcrmination of ltcneral l:lrset l)'pC'.
" Requircs discrimin:llion wilhin t:lr[tel types or known types.
•, Rcquira size/dimension. conligur:llion/l:lyout. componcnls con!ltruction. ~ounl of cquip·

ment. elc.

Source: 8. Jasani. ed •• Outer Space - A New Dimension of the
Arros Race (1982) at 47 .

•
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APPENDIX - 4

• Operational military satellites
in orbit on 31 December 198~'

CounU)" Spacccraft n:une! AhCm:loti'llC n:1mc/ uunt.:h
Mis.';jon Secood;ll)' p"yl03d (HOS1 s('3..:ecrah) da,.
Chin.:a
Communications Snv·l Chi"" 15 8 Apr. lQS4

SnV.2 Tungranghung 2 1Fet-. 19Sb
Snv·3 Chin322 1 M3I'. 1988
snv-l China 25 ~ Dcc. 'Q8..~

"·r.:ance
Miht:lry Syr:lCUSC I·A (On Telecom lA) 4 Au~. l"lI-'
communiQLions Syr:lCu.", I·C (On Telecom ICl Il MOt. lQsg

J3pan
Miliwy Supcrbinl.)( lA (On ses lA) 5 June 1989
communications

VI.:
Miliwy SKYNET2B 9354 23 Nov. 1974
communiQuons SKYNET4·B 10 Dcc. 1988

VSSR
PbOlOro.:onr,:,lss:ll\Ce Cosmos 2052 SU PHOTO 4·97 30 Noy. 1989

Cosmos 2Q.l9 SU PHOTO 5-1\ 17 Noy. 1999

• i
Elccuonic Cosmos 1805 SU ELINT 3-23 10 Dcc. 19116

\
intelligence Cosmos 1812 SU ELINT 3·24 I~ JOlI. 1987

Cosma< 1~2 SU ELINT 3-26 2'/ AI". ISg7
Cosmos 19œ SU ELINT 3·29 6J,n.198g
Cosmos 1933 SU ELINT3·3O 15 MOt. 19s9

,
Cosmos 1953 SU EL1NT3·31 I~ June 1989
Cosmos 1975 SU ELINT 3·32 1\ Oct. 19H9
Cosmos 1943 SUELINT4.7 15 M.y 1988
Cosmos \980 SU ELlNT4·8 23 No\,'. l(nU~

Cosmos 1888 SUELINT5·1 IOcL 1987
Cosmos 1894 SUELINT5·2 2HOcI.19g7

EIccU'onic Cosmos 1949 SU EORSAT 1-27 2H M.y 1988
oct:1n n::conn:1i~cc Cosmos 2033 SU EORSAT \-29 2~ July 1%'1

Cosmos 20.;6 SU EORSAT 1·30 27 Sep. 1989

R:>dar NontjinctCos~s1932

uccan rcconn.:lis:wncc

Militu"Y C<»mos 1852 SU COM 1·313 16Junc 1997
communications Cosmos 1853 SUCOM 1·314 16 June In7

Cosmos 1854 SU COM \-315 16 June 19K7
Cosmos 1855 SU COM 1·316 16 June 19&7

• Source: Wor1d Armaments and Disarmament: SIPRI Yearbook 1990 (1990) a6 101-106•
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•
Country/ Spocecrarl nome/ Altcmati\lc namcl ~unch
Mis...ion Second.uy paylood (Host sP'Jcccrah) date

Cosmos 1856 SU COM 1·317 16 June 1987
Cosmos 1857 SU COM 1·318 16 Junc 1987
Cosmos 1858 SUCOM 1·319 16 June 1987
Cosmos 1859 SU COM 1·320 16 June 1987
Cosmos 1924 SUCOM 1·321 Il M.... 1988.. Cosmos 1925 SUCOM \·322 Il M.... 1988

" Cosmos 1926 SU COM 1·323 Il M.... 1988
.,
" Cosmos 1927 SUCOM 1·324 Il M.... 1988,

Cosmos 1928 SUCOM 1·325 Il M.... 1988
..
;,

Cosmos 1929 SUCOM \·326 Il M.... 1988Il Cosmos 1930 SUCOM 1·327 Il M.... \988
Cosmos 1931 SUCOM 1·328 Il M.... 1988'.1

Cosmos 2008 SUCOM 1·329 24 M.... 1989

1Cosmos 2009 SUCOM 1·330 24 M.... 1989
Cosmos 2010 SUCOM 1·331 24 M.... 1989
Cosmos 2011 SUCOM 1·332 24 Mor. 1989
Cosmos 2012 SUCOM 1·333 24 M.... 1989
Cosmos 2013 SUCOM 1·334 24 M.... 1989
Cosmos 2014 SUCOM 1·335 24M.... 1989
Cosmos 2015 SUCOM 1·336 24 M.... 1989
Cosmos 1937 SUCOM2-42 5 Apr.1988
Cosmos 1954 SUCOM2-43 21 June 1988
Cosmos 1992 SUCOM2-44 26J"".1989
Cosmos 1994 SUCOM3-31 10 Feb. 1989• Cosmos 1995 SUCOM3·32 IOFeb.1989
Cosmos 1996 su COM 3·33 10 Feb. 1989
Cosmos 1997 SU COM 3·34 10 Feb. 1989
Cosmos 1998 SUCOM3·35 10Fcb. 1989
Cosmos 1999 SUOOM3·36 10 Feb. 1989
Cosmos 2038 SU COM 3·37 15 Sep. 1989

1. Cosmos 2039 SU COM 3·38 15 Sep. 1989,
Cosmos2~ SUCOM3·39 15 Sep. 1989

1 Cosmos~1 SUCOM341 IS Sep. 1989
Cosmos 2042 SUCOM3-42 15 Sep. 1989

J

Cosmos~3 SU COM 343 15 Sep. 1989

Communications MoIniya 1-68 5Scp.1989
MoIniya 1.71 Il M.... 1988

1
MoIniya I.n 17 M.... 1988
MoIniy.I.70 26 Dcc. 1986
MoIni:/llI·73 16 Aug. 1988
MoIniya 1.74 2.'l Dcc. 1988i MoIniy.I·75 15 Feb. 1989• MoIniya 1.76 27 Sep. 19891 Cosmos 1961 PolOk5 1 Aug. 1988Il Cosmos 2054 Pocok6 27 Dcc. 1989,: Eorly worning Cosmos 1793 SU BMEWS 1.51 20 r.;ov. 1986l'
Cosmos 1849 SU BMEWS 1.53 4 June 1987;!

!1 Cosmos 1903 SU BMEWS 1.55 21 Dcc. 1987
Cosmos 1921 SU BMEWS 1.56 26 Feb. 1988

•
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1• ......
,

1 Cœnt.ryt Sp:3cc:cr.1fl 'Ume! Alternative: 1UmCI UWl<h
Mission Sccond:lty ""ylood (Host Sp:1e«r.:1.rn date

Cosmos 1966 SU BMEWS 1·57 J(I Aug. 1988
Cosmos 1974 SU BMEWS 1·58 4 Oct. 1988
Cosmos 1977 SU BMEWS 1·59 2S OcL 1988
Cosmos 2001 SU BMEWS 1-60 14 Fcb. 1989
Cosmos 2050 SU BMEWS 1-61 24 Nov. 1989

Navig3tion Cosmos 1904 SU NAV 3·61 23 Dcc. 1987
Cosmos 1959 SUNAV3-63 181uly 1988
Cosmos 2004 SU NAV 3-64 22 Fcb. 1989
Cosmos 2016 SUNAV3-65 4 Apr. 1989
Cosmos 2026 SU NAV 3-66 71unc 1989
Cosmos 2034 SU NAV 3-67 2S luly 1989
Cosmos 1946 GLONASS34 21 May 1988
Cosmos 1947 GLONASt3S 21 May 1988
Cosmos 1948 GLONASS36 21 May 1988
Cosmos 1970 GLONASS37 16 Sep. 1988

1
Cosmos 1971 GLONASS38 16 Sep. 1988
'::osmos 1972 GLONASS39 16 Sep. 1988
Cosmos 1987 GLONASS40 10Ian.1989
Cosmos 1988 GLONASS41 10Ian.1989
Cosmos 2022 GLONASS42 31 May 1989
Cosmos 2023 GLONASS43 31 May 1989

• Gcodc:tic Cosmos 1950 SUGEOO2·10 30 May 1988
Cosmos 2037 SUGEOD2·12 28 Aug. 1989
Cosmos 1989 Elalon 1 101an. 1989
Cosmos 2024 Elalon2 31 May 1989

Minor militll)' Cosmos 1578 SU MINMIL6-1 281unc 1984
Cosmos 2027 SU M1NMIL X-I 1I1unc 1989

lQcJ::Ir calibration Cosmos 1960 SU RAOCAL 2-18 281uly 1988
Cosmos 1508 SU RAOCAL 3A-6 Il Nov. 1983
Cosmos 1985 SU RAOCAL4-1 23 Dcc. 1988
Cosmos 2053 SU RAOCAL 2·20 27 Dcc. 1989

Miliwy mapping NOM: cclive /lt Ih< <nd of1989

USA
Photoreeonn:1i.unc:c:: KH-1I/6 4 Dcc. 1984

KH·1I18 260cL 1987
KH-1I1') 6 Nov. 1988
KH·12Al1 USA-40 8 Aug. 1989

Elcxcronic Chalet 3 Vonc:x 3 310cL 1981
intelligence Chalet 6 Vonc:x 6 USA·37 10 May 1989

lumpsc:lt4 8 Fcb. 1995
lumpsc:lt5 14 Fcb. 1987
M:tgnum 1 241an 1985
Mognum2 23 Nov. 1989

•
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CO<lntryl Sp:lCCCraf, nomcl Allcmouivc namc/ Launch
Missaon Sceoncbry paylOo'ld (HOSI sp:lCCCraf,) cbte

Elccuonic NOSS7 WhitcOoud 9 Rb. 1986
ocean l'tConnai~.Qncc NOSS·SSU 7·1 9 Rb. 1986

NOSS·SSU 7·2 9 Rb. 1986
NOSS·SSU 7·3 9 Rb. 1986
NOSS8 WhileOoud IS May 1987
NOSS·SSU 8·1 IS May 1987
NOSS·SSU 8·2 IS May 1987
NOSS-SSU 8·3 IS May 1987
NOSS9 WlùteOoud SSep.1988
NOSS·SSU 9·1 SSep. 1988
NOSS·SSU 9·2 SSep.1988
NOSS·SSU 9-3 SSep. 1988
NOSSIO USA-4S 6 Sep. 1989

, . NOSS·SSU 10-1 WlùleOoud 6 Sep. 1989

i' NOSS-SSU 10-2 6 Sep. 1989
NOSS·SSU 10-3 6 Sep. 1989

Imagina radar Lacrosse 1 2 Dcc. 1988

Miliwy AFSATCOM D-8 (On OMSP SD-2!3) 19 June 1987
communicu.ions AFSATCOM 1).9 (On OMSP SD-2/4) 3 Rb. 1988

AFSATCOM 1'-2 (On R.TSA:COM 2) 4 May 1979• AFSATCOM 1'-3 (On R.TSATCOM 3) ISJan.198O
AFSATCOM F-4 (On R.TSATCOM 4) 310eL 1980
AFSATCOM F-6 (On R.TSATCOM 6) 4 Dcc. 1986
AFSATCOM F-8 (On R.TSATCOM 8) 2S Sep. 1989
AFSATCOM S·S (On SOS l'-S ) 31 July 1983
AFSATCOM S·SA (On SOS F·SA) 28 Aug. 1984
AFSATCOM SCT·I (On oses m·AI) 300eL 1982
AFSATCOM SCT-4 (On oses m·B4) 30eL 1985
AFSATCOM SCT·S (On oses m.BS) 3 Oct 1985
AFSATCOM SCT-2 (On oses m·A2) 4 Sep. 1989
SOS F·S 31 July 1983
SOS F·SA 28 Aug. 1984
LES 8 AFSATCOM IS Mar. 1976
LES 9 AFSATCOM IS Mar. 1976

• NAT03·A 22 Apr.1976

1
NAT03-C 19 Nov. 1978
NATO 3-0 14 Nov. 1984
OSCS 11·13 oses 9443 21 Nov. 1979

1 oses 11·14 oses 9444 21 Nov. 1979
OSCS II·IS OSes944S 30 0eL 1982

,
oses 11-16 oses A·16 USA-43 4 Sep. 1989 !oses m·A 1 OSesA·1 30 Oct 1982
oses m·B4 oses B-4 3 Oct 1985 '!
oses IlI·B S OSCSB·S 3 Oct 1985

.,
,;

l
oscs m·A2 OFS-2 USA-44 4 Scp.1989 a
R.TSATCOM2 4 May 1979 •f

f R.TSATCOM3 18 Jan. 1980 :, R.TSATCOM4 31 Oct 1980 f
1 R.TSATCOM6 F·7 4 Dcc. 1986

• J
-

L -
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Coonlt'fl Sfl3c:cr.t.ft narne/ Ah~maü,'c nattlcl Laun~h

Mission S.:cond3ry l'3ylood (Host sf'3CC':craft) d.11~

Fl.TSATCOM S f·8 25 Sop. 1989
l.c3sat 1 Sy:tcom IV F<:~ 30 twg. \9lW
lcaoQ\:! SynC<1m IV F-I ~ Nov. lQ~
Lc:t.,:1t 3 Sl'ncom IV F-3 1: Apr. 1985
G"l'fillcr 1 {On Marisal Il 19 r"b. 197...
G.pfillcr 2 (On Marisal2) 10Jun< 1976
G.pfillcr 3 (On Marisat 3) 14001.197.

E:1rly waming OSPIO F·13 6 Mar. 198:
OSP il f·12 14 Apr. 1984
OSPSEO 12 F·6R 22 0«. 19~
OSPSEO 13 F-SR 29 Nov. 1987
OSP-l 14 F_14 USA·39 14 June 1989

:--:a... ig3t10n Tr:Il\Sil 19 Oscar :!4 SooS 1 3 AUb' 1985 1
Tr:u>sit 20 0s=30 SOOS 1 3 Aug.1985 ,,
Tr:u>sit 21 0sar27 SOOS2 16 5<.". 1987

,
Tr:u'lsit 22 0se:>r29 SOOS2 16 SCp. 1987
Tr:u>si.23 SOOS3 26 Apr. 1988
Tr:m.~it24 SOOS3 26 Apr. 1988

• Tr:Il\Sit 25 0se:>r23 SooS4 25 Aug. 1988
Tr:u>si126 0se:>r32 SOOS4 25 Aug. 1988
Tr:>nsil NOVA 1 IS M.y 1981
Tr:>nsit NOVA 2 16 June 1988
Tr:>nsil NOVA 3 1200L 1984
Tr:>nsit TIP-4 Ose:>rIITRANSAT 2S00L 1977
N.VSl:lf IA·S 9 Feb. 1980
N.vSl:lf IA-6 26 Apr. 1980
N.vSl:lf IR·9 13 June 19~
N.vst:>r 1A·8 14 Juil' 1983
N.VSl:lf IR.IO 8Scp.1984
Nav$W' IR. 11 9 00•. 1985
N3Yst:u'2A·12 NOS 13 USA·3S 14 Feb. 1989
N.vSl:lf2A·13 NOS 14 USA·38 9Junc 1989
N.vst:>r2A·14 NOS 16 USA-42 18 Aus. 1989
N.vst:lt2A·IS l'lOS 17 21 <Xl. I9K9
Navsur2A·16 l'lOS 18 Il Doc. 1989 !,

We:uhcr OMSPSO·2/4 S·9 3 Feb. 19811 1
OMSPSO.2!3 S·8 19 June 11)";;

• :-':udcar dctc,"1ion l'lUOETS OSP·9 (On DSp·9) 16 ~tar. 1981
NUOETS OSP·IO (On DSP·IO) () Mar. 19~2

NUOETS OSP·1l (On OSP·II) \4 Apr. \984
ARO·1/2 14 (On OSP·I F·14) 14 June 1989
NUOETS OMSP·8 (On OMSP SO·2!3) 19 June I,)K7
NUOETS OMSP·9 (On OMSP SO·2/4) 3 Feb. 1')88
IOSOS 1 (On N:w!'>w IA-H) 14 JUil'· 1983
10:-lOS 2 (On l"a\':"otar lR·9) 13 June 1984
IONOS3 (On Na\'!'laf IR-ln, S Sep. )')84

• IONDS4 (On N:ll, .. t.V IR·lll 90..1. 1')85

L
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•
Cuuntry/ Spacecr.tfl n:un~1 AllCnt;ltl\lc narncJ L:lUnch

1 ~11\SIOn Sccondary p;Jyload (Host spacccr.tll) date

1
IONOS5 (On Navsur 12) 14 Feb. 1989
IONOS 6 (On Na.sur 13) 91uno 1989
IONOS7 (On Navsur 14) 18 Aug. 1989
IONOS8 (On Navsur 15) 21 Ocl. 1989

f,
ION OS 9 (On Navsur 16) Il Dcc. 1989

Goodctic Gcosal 13 Mar. 1985f
0'

f Militaty science ST? P83·1 Hil.. 0=r16 27 June 19R3
ST? P87·1 Polar Bcar 14 Nov. 1986

1 SOI·S \!l USA'" 1 8 Aug. 1989

1 Ballistic missile SOISTM·3 Della S'.:u" 24 Mar. 1989

1

defcnce SDlVUE (On OSP·1 F·14) 141uno 1989

1
1
;,

• 1
11

1,
1•1,

1,
1
1
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Military satellites launched in 1991

Tll"'COUIIII)'I AlLeOUbVC rwne uunc:h Fl<il· Mass ApolU Puisee Inclin. Pcriod
S~",alIlW" (HosupI«Q'all) Duipulion da.. Boouu il)' (1<g) (km) (km) (d.g) (min) Co:runenlJ

huag1Dg IDltUlgtuce
VSSII
TIDJlD OEl/EllATION-MEDIUM RESOLtmON
su FHaT03M·103 COlO'oOs2121 199I.004A 111... SL-4 PL 6300 306 31S 82.6 90.0 RcplltedC'2120
SU PHaTO 3M·IM Cosmos 2136 1991·016A 6Mu. SL-4 PL 6300 2.16 336 62.8 90.2 ..
SU PilaTO 3M·103 Cosmos 2132 1991-048A 93ul SL-4 PL 6300 231 ;19 82.3 90.4 Upper JlJge rnallunctioncd

FOURTII OE/'IERATION

1

»SU PilaTO 4·92 Cosmos 2124 199I·oo8A 1 F.b. SL-4 PL 6300 189 311 62.8 ~1j.6 Ooset'ftd (kSetl Stonu ...,
SU PilaTO 4-93 Cosmos 2134 199I-OIIA IH.b. SL-4 TI 6300 233 311 64.9 89.S Obsmed lkscn Stom)

...,
lT1

SU PilaTO 4-94 Cosmos 2138 199I-023A 26Mu. SL-4 PL 6300 164 ;13 61.1 89.6 F1UI al thu mclinllion su.ct' C·2ùS2 Z

SU PilaTO 4·93 Cosmos 2136 199I-066A IlS.p. SL-4 PL 6300 183 330 61.1 89.9 0....
SU PilaTO 4-96 Cosmos 2163 199I-011A 90<1. SL-4 TI 6300 214 J6() 64.8 k9.8 D:htA:ra.leJ)' u'V:odcJ (Jn (. J.J.e.:. ><
SU PilaTO 4·91 Cosmos 2111 199I-018A 20 Nov. SL-4 PL 6300 186 306 62.8 89.1 ..
SU PilaTO 4-98 Cosmos 217.. 1991-083A 11 De.. ~L-4 TI 6300 204 331 64.9 89.6 1 1<11
AFTII OEl/EllATION
SU PilaTO 3,13 Cosmos liS! IWI-049A 10lul SL-4 TI 6800 214 212 64.9 89.0

MIUTARY MAI'PINO AND REM OTE SE/'ISINO
R«un'FI 33 R«UlS·F 10 199I-033A 21 Msy SL-I PL BOO 166 231 82.3 89.1 ..
R.S\ll1·FI 34 Rcnfs·F Il 199I-044A 281une SL-I PL SSoo 2S1 212 82.3 89.8
R«un·FI SS Rcsun·f 12 199I-032A 23I,ly SL-I PL S500 263 US 82.3 oH "
R.S\ll1·FI S6 Resun·F 13 199I-038A 21 Aug. SL-I PL BOO 226 230 823 ~1/.1

SU PllaT04T·14 Counos 21~9 1991·036,\ 2Hhy SL-4 TT 6800 193 3!3 61.1 '10.0 l"p:!b'a,r.r- sllf'oc,!rn';>?J,!

1.- .
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•
USA
Laaosse P1 USA·69 199I.oI7A 8Mit. 1iWl404A WIll 14550 672 679 68.0 98.3 Eltrnents (Of ir.:l.i&J ofh,
uaoueP2 USA·72 199I.o76A 8 Nov. 1iWl404A WIll 14550 1053 1165 63.4 101.5 CcnainJy nol White Clllud ."055

Elcclronlc: Intelligence
USSR
SUEUNT3·34 Cosmos 2151 1991.042A 131WlC SI.-14 PL 4375 636 663 8B 97.8 ..
SUEUNT4·11 .. Fan.,. 30 AUI. SI.-16 Tf 12500 .. .. .. .. Second cooserulivc (ailurc
SU EORSAT 1·36 Cosmos 2122 1991.oo5A 18hn. SI.-II Tf 42S0 412 427 65.0 91.1 Upper S~lemistùc:n (ollu'IÎ SruJ

USA
Uao..eP2 ESS·I USA·74 199I.o76C 8 Nov. 1iWl404A WIll 45 1053 1165 63.4 107.5 ElinuubukUilc
Ua.... P2 ESS·2 USA·76 1991.076D 8 Nov. 1iWl404A WIll 45 1053 1165 63.4 101.5 Elint .ubsllcUilc
Uaos" P2 ESS·3 USA·n 199I.o76B 8 Nov. 1iWl404A WIll 45 1053 1165 63.4 J07J ElinlSubuttUilC

MilitaI")' communlc:.UnDS
1

w
.s>

USSR w

SUCOM 1·345 Cosmos212S 199I-009A 12 Feb. SI.-8 PL 45 1458 1473 74.0 1153 .•
SUCOM 1·346 Cosmos 2126 1991-0098 12 Feb. SI.-8 PL 45 1467 1497 74.0 115.6 ••
SUCOM 1·347 Co..... 2127 1991-OO9C 12 Peb. SI.-8 PL 45 1467 1479 74.0 115.4 ••
SUCOM 1·348 Cosmos 2128 1991-009D 12Peb. SI.-8 PL 45 1446 1469 74.0 115.1 ..
SUCOM 1·349 Cosmos 2129 199I-009B 12 Peb. SI.-8 PL 45 1431 1469 74.0 114.9 .•
SUCOM 1·350 Cosmos 2130 1991-009P 12Peb. SI.- 8 PL 45 1402 1469 14.0 114.6 ..
SUCOM 1·3S1 Cosmos 2131 1991-0090 12 Peb. SI.-8 PL 45 1388 1468 74.0 114.4 ••
SUCOM 1·352 Co..... 2132 1991-009" 12Peb. SI.-8 PL 45 1416 1469 74.0 114.8 ..
SUCOM2-47 Co..... 2150 1991.041A Illon SI.-8 PL 750 180 806 14.0 97.1 .•
SUCOM3·56 Cosmos 2143 1991.oJ3A 16May SI.-14 PL 400 1400 1416 82.6 114.0 Replaud C·2Q9O-C·2œ5
SUCOM3·57 Cosmoa 2144 1991.oJ38 16May SI.-14 PL 400 1413 1416 82.6 114.2 R.plaud C·2Q9O-C·2œ5
SUCOM3·58 Cosmos 2145 1991.o33C 16May SI.-14 PL 400 1406 1416 82.6 114.1 Replac<d C·2Q9O-C.2œ5
SUCOM3.59 Cosmos 2146 1991.oJ3O 16May 51.-14 PL 400 1395 1416 82.6 114.0 Replaud C·2Q9O-C·2œS
SUCOM3·60 Cosmos 2147 199I.oJ3B 16May SI.-14 PL 400 1390 1416 82.6 1Il.9 R.plaud C·2Q9O-C·W5
SUCOM3·61 Cosmos 2148 1991.o33P 16May 51.-14 PL 400 1384 1416 82.6 1Il.8 Replaud C·2Q9O-C.2œ5

___________________...u__ ' 1 ......_.:..... ..... . • . " _

J
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T)pc/CfN1Ioyl AfLemlliYe name uunch FMil· Mus Ap'ate Peri,u fncliA. Pc:riod
Spac«../1 rwnc (HoSlspoc«rafl) DuilJ'\Ition ds.. 8oos~ ily (ksi (km) (km) (d,S) (min) Cor..mcnu

SUCOM3-62 Cosmot 2157 1991-06!A 21 S,p. SI...4 PL 400 1407 415 &2.6 114.1 ..
SU COM 3-63 CO$mot 2158 1991-068B 28Scp. SL-14 PL 400 14()l 411 &2.6 114.0 ••
5UCOM3-64 COSlllOJ 2159 1991-068C 28S'p. 5L-14 PL 400 1389 410 82.6 Il).8 ..
5UCOM3-65 Cosmot 2160 1991-0680 2S 5,p. 5L-14 PL 400 1400 410 82.6 114.0 •.
SU COM 3-66 COSl1lOJ 2161 1991-068E 21 5,p. 5L-14 PL 400 1395 410 82.6 113.9 ..
5UCOM3-67 COSlllOJ 2162 1991-068F 28 s,p. 5L-14 PL 400 1408 420 82.6 114.2
SU COM 3-68 Co.mot 2165 1991-077A 12 Noy. 5L-14 PL 400 1395 413 82.6 113.9 ..
SU COM 3-69 Cosmos 2166 1991-077B 12 Nov. 51,14 PL 400 1407 413 82.6 114.1 ..
SU COM 3·70 Cosmot 2167 199I-077C 12 Nov. 5L-14 PL 400 1400 413 82.6 114.0
SU COM 3·11 Co.mot 2168 1991-0770 12 Noy. 51,14 PL 400 1390 413 82.6 113.9 .. 1'"SU COM 3·12 Cosmol2169 1991-077B 12 Noy. 5L-14 PL 400 1393 413 82.6 113.8 ..

..,.
SU COM 3·13 CO$IllO.2170 1991.()77P 12 Noy. 5L-14 PL 400 1412 413 82.6 114.1 ..
Mo!niya 1·80 .. 1991.()12A IH,b. SL-6 PL 12.S0 424 39934 62.8 717.9 ..
Mo!niya 1·81 .. 19914)13A Illune 5L- 6 PL 1250 446 39903 62.8 7JS.O Constellation of 8 utdLtes
Mo!niya 1·82 .. 1991.053A 2 AU8. 51, 6 PL 1250 624 40 627 62.8 737.0 ..
POIOt 8 COSIlloS 2133 1991.()IOA l4Fcb. 5L-12 TT 2120 35800 35800 2.3 1438.0 Nolannounced; moved lWKC in HIJI
PalOt 9 Cosmos 2172 1991.()79A 22 Noy. 5L-12 TT. 2 120 35800 35 800 0.0 1436.0 Anr.owu:ed u chu rclay.146 Eut
GALS Cosmot 2155 199I-064A • 135,p. 51,12 TT 2120 35762 35810 1.3 1436.0 Oau rrbY"1 331 EUI
NATO
NAT04A .. 199I.()OIA 8/111. Delta 7925 ETR 1433 34 915 35614 4.2 14(1}.4
USA
Mi"",... 1 MACSATIMullis1l 1991.()5IA 17 luIy PCJuus EAFB 22 m 455 82.0 92.1 Multiple Aucu COtnlnwUc.tir.tnS S.l
Micn>lt12 MACSATlMulûlSl 1991·05IB 17 luIy PCJuw EAFB 22 358 453 82.0 '12.7 tY'JO Iaur.ch del.yw by splG«rall 11....
Mie::toJl.3 MAC5ATIMullisll 1991.()5IC 17 luly PCJUUS EAFB 22 357 453 82.0 92.1 Beni-P,pe: UUf (cm. nrd1Jte
Mi(:fOUI" MACSAT"'fuilisll 1991.()510 17 luly Pc,uw EAFB 22 356 453 82.0 92.7 ln J(lwer errblt d:.c u,,-,4 s~!e Il......'
101;"0... 5 MAC5AT"'lullisll IWI.()5IE I7luly PC'IJUS EAFB 22 358 455 82.0 92.7 AJIIC-erJer~ 111\. l'i'J2
~~"",... 6 MACSAT"'lullisll 1991.()5IF 171uly Pc,uw EAFB 22 360 455 82.0 92.7 ..
~~<roS&l7 MACSATlMullis1l 1991.()5IG 17 luly Pc,uus EAFB 22 359 456 82.0 92.7 ..
AFSATCOM 0·11 (on DM5P 50·216) 1991.082A 28 Noy. Atlu E WIll 0 840 857 91.9 IW.O ..
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OaUlsUt mwUe urll warDID.

USA.
DSP·116 P·16 USA·15 1991-0&08 Z4Nov. STS IITR 1370 35780 35780 1.0 1·1]6.0 RepllCcd OSP·12 o"a IDii&n (XCrl

MlIItary Dari.aUOD

USSR
Nadezhela 3 cosPAS 6 199I-019A IZM". SI.-& PL 750 93& 1017 n9 10·t7 Rtplac~C·I121;civiln.v.

SU NAV 3·70 COIlllO. ZIZl 199I-007A 5 f.b. SI.- 8 PL 750 9&Z 1019 az"9 10U ..
SUNAV3·71 COin.... 2135 199I-OI3A 26f.b. SI.- & PL 750 922 1017 azJ 104.5 ..
SUNAV3·72 CoIlllO.2142 199I-029A 16Apr. SI.-& PL 750 961 1015 83.0 104.9 ..
SUNAV3.73 CoIlllO.2154 199I-059A 22 AUI. SI.-l VL 750 96'1 1001 &2.9 104.& ..
SUNAV3·74 COIlllO.217l 199I.o&IA Z6Nov. SI.- 8 PL 750 911 10:11 az.9 104.8 ..
OLONASS5O COIlllO.2139 199I.lJZ5A· 4 Apr. SI.-12 TI 900 19111 19149 64J 675.7 ..
OLONASS51 COIlllO. 2140 1991.lJZ58 4 Apr. SI.-12 TI 900 19105 19154 64J 675.7 ..
OLONASS52 COIlllO.2141 199I.lJZ5C 4Apr. SI.-12 TI 900 1910& 19151 64J 675.7 ..

USA.

1
w

NavswW·22 USA·71 1991-047A 41uly Del.. 7925 IrrR 930 200&3 20 271 5B 717.9 ..
'"u>

Wealher
USSR
M..... 34 .. 1991-030,\ 24 Apr. SI.-14 PL 2750 11&4 1210 az.5 109.4 ..
M..... 3·5 .. 199I-056A 15 AUI. SI.-14 PL 2750 1197 1219 az.5 109.4 CIlriedUS oz.one nuppinJ UuuwnCnI

USA.
DMSP 5D·2116 USA·73 S·II·1 199I.o&2A 28 Nov. A~u B WIll 755 &40 lI7 9&.9 102.0 R.plawl DMSP 5D·2iS

Nudear oplolioD deletllOII
USSR S.,;" ....II<>: op""",,, dl'","",_, IV'proNbl]"",onud CHI _1] w"".", cr"""1"'"'" 1d,'5'u.

USA. US _/t4rup10JjCHI dl'","",1tIUOf,.,.""""",d CHI ,attlUtu","","'dl'" ""'""im4rJ mil';"",.
NDS 15 (On Nav,,,W·22) 1991-047A 41uly Del.. 7925 IITR 135 200&3 Z0171 55J 717.9 NlItlt"DtU<tiooSy...m

, l' , " , t ( .r _ ~ ._ ••
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T)1"/Counrryl Ahem&ÛvI nune LAunc;h F.nl· Mu. APJlee Puisee Incl.în. Pc,iod
SJ>IC«f&l. rwne (1/.11_&11) Dcsiplllion cil.. Booller ill' (kJ) (km) (km) (d'J) (m",) Comments

NUDBTS DMSP·II (DoDMSP 5[)'2/6) 199I-012A UH.y. AduE WJR 0 840 857 98.9 102.0
AR[).lfl16 (Do DSp.J 16) 1991.0808 24H.y. STS BTR 2370 35780 35780 1.0 1436.0 Replaced DSP·12 o....n Indilll OcCVl

Olb.r mUllarl mlss/04I
USSR

RADAR CAUBRAnOH
SU RADCAL 2·22 C...... 2137 199I.olIA 19 Mlf. SI, 8 PL 950 449 495 65.9 94.0
SU RADCAL 2·2] C.._2164 199I.o72A 10DeL SL-8 PL 950 295 726 73.9 9H

1
w

LAUNCI/ Vl!/UCLE DEVEWPMENf J.
SL-I7lUi Faihue 2OH.y. SL-I7 Douk •. CO,Csu&cuploded20Nov.lYJI o... .. .. " ..
USA

8AUJS11C ~aSSll.E OEfENSB
SOloS ClRRIS (DoSTS·39) 1991.03IA U Ap'. STS BTR 231 268 57.0 89.1 Cr)ogelÛc IR Radiante IrulllJm. ShuuJe
SDI·S MPEC .. 1991.03IP U Ap'. STS BTR 2S3 268 57.0 89.1 Multi·Purpose EJ;pe1'imeOtCl.fli.stcl

SOI·SCRO·A .. 1991.03IB U ....p'• STS BTR 80 230 270 57.0 89.1 Chemica! Releasc Obscrvltion
SOI·S CR[).8 .. 199I-011D U Ap', STS BTR SO 244 256 57.0 89.5 Chem~aJ Releas.e Obscrv"lion
SOI·S CR[).C .. 199I-011C 28 Ap'. STS BTR 80 241 261 57.0 89.5 ChcnUcaJ ReJcue ObsCfv~jon

SDJ·SmSS SPAS 2·01 1991·0318 28 Ap'. STS BTR 19<» 242 257 57.0 89.5 IR Background Silnllwc Sl.lJ'tey
SOI·B WSAT·X .. 1991·0478 4 Juil' Del.. 7925 BTR 75 400 414 40.0 92.6 Plume data; re·enurcd )0 Ocl. If/JI

TECIIHOLOOY OEVEWPMEHT
Sl1'.F REX USA·707 srep 5 199I-Ol5A 29 June SçoulO·l WJR 85 773 875 89.6 101.4 Radution Elpe1l1T\C1ll

LAUNCI/ VEIUCLE OEVEWpMENf
Ti.an4SRMU 1 SRMUppade Failure 28 Mlf. Tilan4 8 EAFB .. .. .. 0.\ Rockclll'Kttor upguJe tUI; clp!iJdd

lAMnt"laûlily db«niaJjons; EAfB • Edwan1t Air Force Bue. CaJilmU'.. USA: ETR ::: EUlem Te.st Rl:lle, Capc Canaveral, Flonda. USA; PL ::;; f'lueI1&. Rus1Ul. US~J<;
'FT. T)\l1lIm (Baikonw). Kaukhsun. USsR: WTR. Western Te.u Ran&e, Vtndmbe" Aj, Fo,ce Bue. Cahfomia. USA




