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FOREWORD BY THE SECRETARY-GENERAL

When in 1988 the General Assembly adoptod resolution 43775 N requesting an
update of the 1980 Comprehensive Stuadv On Nuclear Weapons, very few could have
anticipated that the carrying out of this new mandate would in time coincide with,
and in fact run parallel to, far-reaching change8 in international relations
arising not least from an unprecedented evolution in the relationship between East
and West. The passing of the cold war ha8 been a genuine relaxation of tension
between the principal military alliances, accompanied by the development of
wide-ranging confidence-building measures, many of them regarding military and
security matters. In fact, the nuclear age has, in the period under review,

experienced for the first time the initiutionm of an effective process of reduction
of nuclear weapon stockpiles.

These circumstances are in strong contrast to those which obtained at the time
of the preparation of the earlier study. While there can be no seri ous suggestion
that the broad aim8 of the Charter have been realised overnight, there has
nonetheless been an evolution in the context for consideration of the
subject-matter at hand. The questions of nuclear weapous, strategic doctrines and
security concepts, and the future role of nuclear weapon8 a8 they relate to the
maintenance Of international peace and security must now be placed against this
evolving background.

The present study represents the most comprehensive review of the relevant
developments in this field over the past decade or so. |t a)so cover8 recent
events, which were unfolding while the Group of Expert8 was finalising the text of
the study. Thus, the study deal8 in it8 analyse8 with the document8 adopted at the
summit meeting8 of the Warsaw Treaty Organisation and NATO held in June and
July 1990 respectively, which contain statemeats of political and military
significance for the entire range of issue8 related to nuclear weapon8 and
strategic doctrines. The study moreover takes into account the result8 of the
summit meeting hel d bet ween Presideat Bush of che United States and
President Gor bachev of the Soviet Union in June 1990 in Washington, at which
important agreements in principle wer e roached for significant reductions in
strategic offensive nuclear forces of the two nuclear-weapon Powers.

The study contains several significant conclusions. One of t hem is that the
quantitative growth of nuclear-weapon arsenal8 has been stopped. The total number
of nuclear warhead8 in the world ha8 declined and this trend is expected to
continue. The danger of nuclear confrontation ha8 been significantly reduced if
not eliminated altogether. On the other hand, however, qualitative improvements of
nuclear-weapon systems, though confined to several areas, comtiunue without
significant restrictions. The question of the cessation of nuclear-weapon tests
remain8 a highly divisive issue in international discussions.

To my mind, while disarmament negotiation8 regarding nuclear weapons ar e

generally moving in the right direction and, a8 a result, a nuclear danger is less
pronounced today than was the case a decade ago, the main task of the international
community in the present realities in international relations remains threefold:

/...
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to preserve resolutely the present positive momentum in the negotiations for the
reduction of nuclear weapon8, with a view to their eventual complete elimination;
to find way8 and mean8 of effectively curbing the continued qualitative
ivprovements in this f£ield; and to streagthenm the barrier8 against possible
proliferation of nuclear weapon8 to non-nuclear-weapon States. With the process of
nuclear disarmament finally begun, it would be against the interests of
international peace and security if new nuclear-weapon States should now emerge,
just a8 would be the case if the nuclear-weapon States should fail to capitalise on
the positive momentum in international relation8 to achieve further substantive
agreements.

| wish to express my sincere appreciation to t he Croup of Expert8 appointed to
assist the Secretary-Gemeral in carrying out this study, not least for having
concluded their work in unanimity. 1 am indeed grateful to them and I conmend the
8tudy to the General Assembly for its consideration.
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6 July 1990

I have the honour to submit herewith the report of the Group of Experts on a
Comprehensive Study on Nuclear Weapons, which was appointed by you in pursuance of

paragraph 1 of General Assembly resolution 43775 N of 7 December 1988.

The Expert8 appointed by you were the following8

Ambassador Mohamed E|-Shaffei Abdel Hamid
Former Under-Secretary of  State

Ministry of Foreign Affair8

Cairo, Egypt

Mr. Gustavo Ainchil

General Department of International Security
and Strategic Affair8

Ministry of Foreign Affair8 and Worship

Buenos Aires, Argentina

Mr. Alexander Akalovsky

Bureau of Multilateral Affair8

United States Arms Control and Disarmament Agancy
Waahington, DC, United State8 of America

Monsieur Gilles Curien
Ambassadeur de France

Ministére des Affaires Etrangéres
Paris, France

Dr. Radoslav Deyanov

Advisor on Disarmament Matters
Ministry of Foreign Affair8
Sof la, Bulgaria

. Dr. Hedy Hernandesz
Minister Counsellor
Department of International Politic8
Depurtment of Multilateral Affairs
Ministry of External Relation8
Caracas, Venezuela

1ii8 Excellency

Mr. Javier Pérez de Cuéllar
Secretary-General of the United Nation8
New York
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Ambassador Brett. Lineham
High Commissioner

New Zealand Bigh Commission
Tarawa, Kiribati

M. H. M. 6. 8. Palihakkara

First Secretary

permanent Mission of Sri Lanka to the
United Nations OfFfi ce at oceneva

Geneva, Switgerland

Ambassador Nana Sutresna

Ambassador Extraordinary and Plenipotentiary
Permanent Mission of Indonesia to the United Nations
New Yor k, United State8 of America

Mr. Cheikh Sylla

Technical Counsellor

Ministére des Affaires Etrangéres
Dakar , Senegal

Ambasnador Maj Britt Theorin

Chairman of the Swedish Disarmament Delegation
Ministry of Foreign Affair8

Stockholm, Sweden

ProfeasorHenry A. Trofimenko

Chief Analyst

Institute of United States and Canadian Studies

Academy of Science8 of the Union of Soviet Socialist Republic8
Moscow, Union of Soviet Socialist Republics

The report was prepared betweea March 1989 and July 1990, during which period
the Group held four sessions, from 6 to 10 March 1989 in New York, 27 November to
6 December 1989 in Geneva, 19 to 28 March 1990 and 27 June to 6 July 1999 in New
York.

At the first session of the Group, Dr. Andrei Kokoshin participated as an
expert from the Soviet Union. At the first two sessions of the Group,
Dr. Nicholas Carrera participated as an expert from the United State8 and
Mr. lvan Ivanissevich participated a8 an expert from Argentina.

The members of the Group of Experts wish to express their appreciation for the
assistance which they received from members of the Secretariat of the United
Nations. They wish, in particular, to convey their gratitude to
M. Prvosl av Davinic, Chi ef of the Monitoring, Analysis and Studies Branch of the
Department for Disarmament Affairs, and to Ms. Jenifer Mackby, who served a8
Secretary of the Group., M . Jukka Huopaniemi Of the Department for DisAarmament
Affair8 served as Secretary of the Group during the first session, and
M. 1an Cuthbertson served in hi8 private capacity as consultant to the Secretariat
for the first daraft of the report.
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The Group would also like to express its appreciation to
Professor Richard Garwia for hi8 presentation at a workshop on the recent
technological developments in nuclear weapons, as well as Dr. |. Riaboukhine and

Professor Joseph Rotblat for addressing the Group on the health effect8 of the use
of nuclear weapons.

I have been requested by the G oup of Experts, as its Chairman, to submit to
you on it8 behalf this report, which was unanimously approved.

Accept, Sir, the assurances of my highest consideration.
(Signed) Maj Britt THEORIN
Chairman of the

Group Of Experts on a Comprehensive
Study on Nuclear Weapon8
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CHAPTER |

| NTRCDUCTI ON

1. On 7 Decenber 1988, the CGeneral Assenbly adopted resolution 43775 N, the
operative paragraphs of which read as follows:

"The General Assembly,

"1, Requests the Secretary-Ceneral to carry out, with the assistance of
qualified governnmental experts 1/ and taking into account recent relevant
studi es, a conprehensive update of the ComprehensiveStudy on Nucl ear \Wapons
that provides factual and up-to-date information onand pays regard to the
political, legal and security aspects of:

(a) Nuclear arsenals and nertinent technol ogi cal devel opnents;
(b) Doctrines concerning nucl ear weapons:
(c) Efforts to reduce nucl ear weapons:

(d) Physical, environnental, medical and other effects of use of nuclear
weapons and of nuclear testing:

(e) Efforts to achieve & conprehensive nucl ear-test ban;

(HEfforts to prevent the use ofnucl ear weapons and their horizontal
and vertical proliferation:

(g) The question of verification of conpliance with nuclear-arns
limtation agreements;

"2, Recommends that the study, while aimng at being as conprehensive as
possi bl e, should be based on open material and such further information as
Menber States mayw sh to nake available for the purpose of the sudy:

"3. lnvites all Governments to co-operate with the Secretary-General so
that the objectives of the study maybe achieved,;

“4, Requests the Secretary-Ceneral to submitthe final report to the
General Assenbly well in advance of its forty-fifth session."”

2. The update of the 1980 study 2/ hasbeen prepared against the background of
inportant changes that have occurred in international relations in the |ast

10 years since its publication. They are characterized by the global quantitative
and continued qualitative devel opnents of nuclear weapons on the ome hand and major
breakthroughs in arms linmitation and disarmanent negotiations on the other.
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. On the technical level, research, development, production and deployment of
new weapons have continued steadily, with the attendant imtroductiom of more
accurate nuclear ballistic missile systems and the deployment of highly accurate
nuclear-armed cruise missiles. Accuracy, low yield and miniaturigation | ed to
MIRVed (M RV - multiple independently targetable re-entry vehicle) intercontinental
ballistic missiles (ICBMs) and the development of new types of cruise missiles -
whether sea-, air- or lavi-launched - at relatively limited costs, The possibility

of ballistic missile defence (BMD) technologies based on wvarious concepts is also
being explored.

4. In reviewing these developments, the etudy refers t O figures, estimates and
other data based on warious open academic and ot her non-governmental sources. Some
data are, however, officially published by nuclear-weapon States, though such
information is generally classified. The Goveraments of the respective
nuclear-weapon States do not necessarily concur with the data given by non-official
sources.

5. In 1990 there are about 50,000 nuclear warheads de»loyed around the world on
the territories of the nuclear-weapon States and some non-nuclear-weapon Staten, as
well as on the high seas. Each of the two major Powers has at least 10,000 nuclear
warheads, which ean be set into acti on in a major strategie attaok within minutes
or hours,

6. The possibility of the development of nuclear weapoms by additional States
also continues to be a deep concern, The Fourth Review Conference of the Treaty on
the Non-Proliferation of Nucl ear Weapons will take pl ace at Geneva from 20 August
to 14 September 1990. 1t 4is the last one before 1995 when a Conference will be
held to decide whether the Treaty shall comtinue in force indefinitely, or shall be
ext ended for an additional fi xed period or periods. In addition, there have been
recent reports of more countries developing short- and intermediate-range ballistic
missiles. These issues may be expected to gain rising attention in the forthcoming
months and years of the new decade.

7. The end of the 19808 may have heralded an end to the cold war and t he creating
of an escalating arms race that has prevailed for the 45 years since the Second
World War. The growing rapprochement between East and West, movement towards
settlement of various regional conflicts, important political changes i n Europe and
other regions of the world and the increasing involvement of the United Jatioas in
major issues facing the international community create favourable opportunities for
ty : pursuit of meaningful measures in arms limitation and disarmament. Indeed,
major progress has been made in several areas, both bilaterally between the United
States and the Soviet Union and between members Of the North Atlantic Treaty
Organisation and the Warsaw Treaty Orgaaization. Although global stability and
peace have not yet been attained, positive developments in international relations
continue to gain momentum. These positive trends do not renove the need to
continue the urgent search for solutions to regional problems in Asia and Africa so
as to preclude the possibility of a conflict and, in particular, to prevent the use
of weapons of mass destruction should a conflict nevertheless occur. This matter
and its impact on global stability should be accorded the utmost importance.
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8. In the same decade the first agreement providing for actual reductions in
nuclear weapons, t he Treaty between the United States of America and the Union of
Soviet Socialist Republics on the Blimination of Their Intermediate-Range and
Shorter-Range Missiles (INF Treaty), was signed in 1987, It provides for the
elimination of a whole category of nuclear weapons under a system of unprecedented
intrusive verification. This Treaty has paved the way for further progress on
other arms limitation agreements.

9. The nuclear arms race may be turned around by the strategic offensive arms
reductiontreaty (START), the basic provisious of which were agreed to by the
Soviet Union and the United States in June 1990. The international community has
welcomed the agreement on the framework f Oor such a treaty - which will reduce the
Soviet and United States stratugic nuclear weapons by approximately 30 to

35 per cent- as contributing to global security and as a step towards nuclear
disarnament.

10. The continued improvement in international relations, particularly between t he
two major Powers, t he levelling of f of the quantitative increases in the nuclear
weapon arsenal s, and the prospects for deep cute all point to positive trends
towards a less dangerous world. Although qualitative improvements in nuolear
weapons COoNnti nue and nuclear testing remains a contentious issue, the diminishing
tension and the growing ao-operation between East and West might facilitate the
resolution of these issues as well. However, the possibility ot the proliferation
of nuclear weapons to additional States is of 4increasing concern. Some believe
that the curreat political climate presents opportunities f or taking steps that
would minimize the chance or effect of possible untoward developments in the future.

Notes

1/  Subsequently referred to ae the Group Of Goveramental Experts to Carry
Out a Comprehensive Update of t he Study on Nuclear Weapons.

2/ United Natioms publication (Sales No, E.81.I.11). The study was
subsequently reprinted in =
Cambridge, Massachusetts, Autumn Press, 1981.
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CHAPTER | |

EXISTING NUCLEAR WEAPONS: TECHNI CAL DATA AND STATI STI CS 3/

A. Introducgtion

11, Nuclear weapons represent a historically new form of weaponry, which, by their
multiple and far-reaching effects, provide a meaas of warfare whose mass
deetruative potential is unparalleled in human experience. Nuclear technology
makes it possible to release more energy i N one micro-second from a single nualear
weapon than all the energy released by conventional weapons used in all wars
throughout history. Ia addition, nuolear weapons di ffer from conventional ones by
the nature of their dertruative effects, whioh comprise t hree elementss blast,
heat and radiation. While the blast and heat are of an instantaneous nat ure, the
radiation, whioh is peeculiar to nuclear weapons, has both immediate and long-term
effects. There effects have the potential to extend to areas beyond the borders of
the target country.

12. The exactnunber of nualearweapons in the world isdiffiault to estimate
precisely. |l seems that the curreat global total of nuolear warheads may be about
50, 000, despite theclim nati on of somemissile systems resulting from the 1987 INF
Treaty between the United States and the Soviet Union. The 1980 United Nations
study on nualear weapons placed t he total at that timeine m®mm:s of 40,000. This
woul d imply a signaficant quantitative increase. However, there arc numerous
indications t hat the 1950 estimate war too low. Consequently, the curreat figure
of 50,000 may aatually represent a decrease in the nunber of warheads.

13. The individual explosive yield of curroatly deployed nuclear warheads is
estimated to spam the spectrum from 100 tons to more than 1 million toas equivalent
of conventional high explosive, 1In the 1970s and early 1980s the trend was towards
deploying nuclear war heads of smaller individual yields that had a greater acecuracy
in their delivery. Even with this trend the aggregate explosive power of preseat
nuclear arsenals remains in the region of 13,000 million tons of TNT, or 1 million
times the explosive energy of the Hiroshima atomic bomb, 2/

14. There are five States that have officially acknowledged that they possess

nucl ear weaponss Chi na, Prance, the Sovi et Union, the united Kingdom and the
United States. According to t he figurer given by the Stoakholm Internatiomul Peace
Research Inatitute (SIPRI), the nuclear arsenals of the Soviet Union amd the United
States continue to contai n nore than 95 percent of the total nunber of nucl ear
weapons in the worl d (see figure 1).
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Figure 1. Batimated dlstribution of strategic nuclear agaenala
(warheads and bomhs) of the United Statea of Amarica

USA USSR

Source: SIPRI,
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B. Short description of physical properties of nuclear weapona

15. The essential part of a nuclear weapon is the aualeat explosive device Of
warhead. Warheads may be built into various ki nds of missiles, gravity bombs,
artillery shells and so on. The term "nuclear weapon” usually denotes both the
nuoleat warhead and the delivery vehicle that taker the warhead to the target,
patticulcrly when this vehicle is a missile. Over the years, both warheads and
delivery wvehicles have undergone significant processes of development and
improvement (see chap. 111), A "auclear-weapon system" may include specially
designed platforms, from which weapons are launched, as well a8 supportive uystems
for command, control and so onm.

1. Nuclear warheads

16. There are two basie types of nuclear warheads: those barred solely on fission
(previously often aalled atomio weapons) and those which also utiliaze fusion
(sometimes called thermonuclear or hydrogen weapons). The energy released in a
nuclear explosion (yield) is usually measured in kilotons (kt) or megatons (Mt)
corresponding to the energy released by a thousand or a million metric tons of the
oonvrntioaal explosive TNT (trinitrotoluene). 3/

17. In a fission weapon, uranium or plutonium nuclei are split into lighter
fragments - fission products, |If there is mote than a certain minimum amount of

f issile material - the critical mass - a chain reactioan can be initiated. &/
Conventional high explosives are used to bring the critical mass together very
quickly to enable it to explode with great force. For a plutonium bomb the fissile
material may be put together to a size that may be no larger in volume than a human
fist,

18. In a fusion weapon, the nuclei of heavy hydrogen isotopes - deuterium and
tritium - are Cured together at very high temperatures. The fusion process is
triggered by a fission explosion. The f£ission device is indispensable as a
triggering mechanism for thermonuclear explosions. 5/

19. The energy released by a thermonuclear weapon (H-bomb) comes from both the
fission “trigger” and the fusiom materials. However, the amount of energy released
pet kilogram of nuclear explos:ve material can be several times as large from a
fusion device as from a fission device. Extra f£ission energy can be added by
surrounding the fusion weapons with a shell of uranium-238. The greater the
proportion of fission energy released the "dirtier" the thermonuclear weapon
becomes, It is called "dirty" because of the quantity of highly radioactive
substances (e.g. strontium-90 and caesium-137) that ate released into the
atmosphere., "Cleaner" weapons have a much smaller release of these substances.

/...
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2 . Characterjstics of nuclear warhead materxials

20. All nuclear Wweapons contain at least a few kilograms of weapon-grade plutonium
or highly enriched uranium - the fiaaile material. Ttitium is used in all
thermonuclear warheads (hydrogen bombs). Ttitium, like plutonium, does not occur
in nature in extractable quantities and must be created in nuclear reactors.
Plutonium decays with a half-life of about 24,000 years, which means it can be
stored, whereas ttitium has a half-life of 12 years, and therefore requires
continuous production.

21. Natural uranium is composed of two main isotopes: 0.7 pet cent is
uranium-235, which is a fiaaile isotope, and 99.3 per cent is uranium-238, which
requites high neutron energies to fission. In order to create nuclear weapons, the
percent age of urani um 235 present in the uranium must be increased subatantially.
There at € many ways to i ncrease the percentage of uranium-235, the most common
being gaseous diffusion. §/

22. The majority of nuclear weapons developed in the world today use plutonium-239
(produced by neutron ittadiation of uranium-238), rather than uranium-235, as
fiaaionable material. Plutonium-239 is easily split in a fission process. A
production | i ne for plutonium requires the capability to refine - but not
aeceasatily to enrich - uranium, the fabrication of reactor fuel, a nuclear reactor
and a chemical plant for plutonium extraction from the spent fuel elements
(reprocessing). 1/

3. Delivery vehicles

23. The moat important delivery vehicles for nuclear weapons are different types
of rocket oOr jet-propelled miaailea. There is, however, a variety of nuclear
weapons that ate designed to be delivered on targets by other means, e.g. gravity
bombs, artillery shells, torpedoes and depth charges.

24. Missiles can be divided into different categories according to several
criteria, such as by range, by means of propulsion, by baaing mode or by notions of
possible use. Long-range land-based and sea-baaed delivery vehicles ate mainly
ballistic missiles, while cruise missiles ate important at somewhat shorter ranges.

25. A ballistic miaaile is a pilotless rocket-propelled projectile. It coneiats
of one or more fuel stages and the final stage, which is sometimes called the
warhead. The term "ballistic" derives f rom the motion of the final stage, which is
governed by inertia and gravity after separation from the rocket.

26. Long-range miaailes of this kind through vertical trajectory are capable of
roachi ng outer space and travelling long distances bef ore te-entering the
atmosphere and teachi ng the target; hence the term "re-entry vehicle” (RV). The
final stage may contain several nuclear warheads, which are then to be regarded as
separate re-entry vehicles. In this case, the final stage is often called the
“bus”. The final stage may also contain various penetration aids, such as decoys
(devices that resemble nuclear warheads on radar screens and ate designed to
confuse defences against in-coming missiles).

/loc
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27, Mul tiple RVs, which are released .romt he bus as soonas possible, follow
separate ballistic ttajectotier for moat of their flight pat hs. MRVs ate not
independently targeted but fall within a given diameter sutt ouadi ng the target.
Multiple independently targeted mentry vehicles (MIRV8S) can be independently
aimed to impact upon different targets.

28. An important chatacteriatia of ballistic miaailes is the so-aallad
throw-weight.  This refers to the maxi mum wei ght of the useful | oad (war head,
guidance unit and penetration aids) that the missile is capable of carrying over
its designated range. Thus, it serves to indicate what size of warhead, or what
number of warheads of a certain size, the miaaile cam accommodate. The ICBMs and
submarine-launched ballistic missiles (SLBM8) NOW in service reportedly have
throw-weights between about 700 and 7,500 kg. 8/

29, Aerodynamic or cruise missiles, which ate propelled by j et engi nes, sustain

t heir flight through the use of aerodynamic lift over moat of their flight path and
travel t hrough the atmosphere parallel to the ground like an aitotaft (horisontal
trajectory). The moat modern cruise misailea can fly below 100 metres from the
ground and at a speed of up to 800 kilometres per hour (kni h), 97 They can be
guided by remote aontrol or by on-board navigation devices. The latter enabl e them
to dodge obstacles in their path and make their detectiom by radar more difficult.
They have a high level of accuracy* 10/

30. Airborne nuclear-weapon systems are vari ous types of aircraft that camcarry
either nuclear bonbs or missiles with nuclear war heads. Aaaircraft carrying
gravity ("free f£fall") bombs may be thought of as a delivery vehicle, while it is
mote properly denoted a "platform" when carrying I SSil es.

31. Delivery vehicles have different ranges. The range is a mazinum di St ance t he
vehicle can travel from the launching site to the target area. Itisdeterm ned by
the technical capabilities of the delivery vehicle in question. The operational
range under particular conditions may be less than this, depending on which
military function the weapon system is designated to perform.

C. Categories of nuclear weapons

32. Nuclear weapons at e assigned different military functions. There is, however,
no international consensus on the way of denoting such military assignments or the
corresponding weapons. In many cases, these aaaigxunents translate into technical
tequirementa of the weapons system, with regard to such characterirtiaa as yield,
accuracy, range and means of delivery. Por instance, the terms "strategic",
“theatre” and “tactical” may have different connotations in diff .reat States. Some
States do not accept these terms as a means of distinction between wifferemt types
of nuclear weapoka. Indeed, weapons called "tactical" by some might wall be used
in a way that is, in ordinary language, strategic as seea from the standpoint of
the nation against which they are used. 11/

/..'
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33. The international literature mostly adheres t 0o the categorisation used between
the United St at es and t he Sovi et Uni on in the language of certai n bilateral
treaties in which aifferentiation between strategic, theatre and tactical missiles
and airoraft is made by defining their appropriate ranges. This terminology has
been used in the following sections.

34. Strategic nuclear weapons ar e gererally aimed at an opponert's overall
military and ecomomic potential and have long-range or intercontinental
capability. Theatre or tactical auclear weapons may be used against selected
mlitary targets on or behind the immediate battlefield (airbases, supply depots,
reserve forces) that ate related to activities at the battlefield. Consequently,
they operate at much shorter ranges <theastrategi c weapons. Weapons envisaged for
use against targets in the asone of direct combat are of ten called battlefield
weapons. As a rule they have rat her short-range capability or may even be
stationary.

1. Strategic

35. Strategic nuoleat forces consist of land-baaed intercontinental ballistic
missiles (ICBMs), submarine-launched ballistic missiles (S8LBMs) and strategic
bombers.

36. Moat 1ICBMs ate baaed in fixed, hardened inatallationa called silos. Others
can be tail- or toad-mobile. The ICBMs have an intercontinental range of up to
13,000 km. The flight time of an ICRM over its intercontinental range is about
30 mnutes. According to offiaial data, presently exieting ICBMs carry from one t
ten warheads, which may be | ndependent |y targeted. 12/ ICBMsare highly accurate
weapons, which is considered to make them suited for attacking hard "point" target
suah as an adversary's missile silos.

37, One of the important aharactetistics of t he SLBM force is t hat the system as
whole has greater invulnerability as long as the submarines ar e travelling
undetected and are dispersed under the ocean surface. At present, no nation is
known to have an anti-submarine capability that threatens this iavulnerability. C
the other hand, the submarines ate widely considered to have a more tenuous
communication link with the national command authority, particuiarly under wartime
conditiona. The SLBMs have generally been leas accurate than land-baaed missiles
and were primarily viewed as weapons to be used against larger and "softer"
tstgets, such as military bases, airtields and possibly population centres.
However, the advances in technology increasingly diminish the differences in
accuracy between land-baaed and sea-based ballistic missilea. The SLBMs have a
range of up to 12,000 km and may carry up to 14 warheads. 13/

38. The long-range strategic bombers can be used both for nuclear and noan-anuclea:
missions. In contrast to the ballistic misailea they can also be retargeted

en route or even recalled. This flexibility is considered a major advantage of t}
strategic bomber force, while its disadvantages are its vulnerability and low
speed, as compared with ICBMs. The strategic bombers conbat range can extend up
about 16,000 km and they can catty either gravity bombs or missiles. 14/
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Air-launched crui se missiles (ALCMs) can be fired from a “stand-of f” position, 4.e.
outside the range of the opponent’s air defences. |If equipped with effective
homing devices, air-launched misailea are considered to be ef fecti ve agai nst moving
targets.

2. Tactical

39. This oategory of nualear weapons can be deployed on land as well as at sea.
The land-based foraes include weapons suca as ground mobile roakets and miasilea,
and air-launched bornbs and missiles. Yields may vary from 1 kt or less to 1 Mt.

40. Taatioal nualear weapons deployed at sea are mounted on a variety of shi ps,
submarines, naval aircraft and helicopters, and comsist of bombs,
surface-to-surface missiles (88Ms), surface-to-air missiles (8AMs) and
anti-submarine warfare (ASW) rockets, t or pedoes and depth ahargea.

41. Some of these systems with very short ranges might be denoted battlefield
weapons. For useonaground battl efiel d thereareshort range rockets and
artillery shells.

42. In principle, artillery pi eces of about 150 mm aalibte er larger ate
nuolear-capable. Nuclear shells are generally believed to have yields from a
fraction of a kiloton up to a few kilotons. The range of nuclear artillery is up
tosometens of kilometres.

43. Atomic demolition munitions (ADMs), which ate designed to be used on a
battlefield, could ereate craters and other obataalea to an advancing enemy. These
weapons do not appear to be currently deployed by nuolear-weapon States.

D. Nuclear weapon arsenals
1. BStrategic arsenals

44. The composition and development of the atrategia nuclear arsenals of the five
nuclear-weapon States teflact these countries*'mmi | itary postures, which ate byno
means idantioal (see chap. IV). Nevertheless, with the exception of the United

Ki ngdom the common denomi nator betweenthemis their reliance onthe so-called
triad arrangement - land-baaed, sea-baaed and bomber forces - but with di fferent
emphasis on one or the other leg of the triad. The military rationale for this
arrangement lies in t he differences of range, yield, accuracy, level of

reliability, survivability and readiness between the various types of weapon
systems.

45. A fair amount of information from governmental and academic sources is
available on the strategic arsenals of the nuclear-weapon States. As a result of
various bilateral disarmament negotiations between the United States and the Soviet
Union, much of the official data has been publicly disclosed regarding the overall
strength and the general breakdown of strategic forces of these two States.

/.0.
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(a) The United States

46. The United St ates considers a triad c€ nuclear delivery systems a basic
prerequisite for the maintenmance of itS defence posture. Siiatotically, however,
the United States first aoncenttated on manned bombers as i t S main means of
delivery for nuclear weapons. A substantial ICBM and SLBM capacity was developed
in the early to mid-1960s.

47. Conmceraning the land-baaed forces, the United States has an estimated 1,000
ICBMs With 2,450 warheada. Some 450 ICBMs ar e the Minuteman-11, each with a
single-warhead havi ng a yield of I-2Mt. The remaining 500 1CBMs are Minuteman-I111
with three M RV war heads, eachofeither 170 or 335 ktyi el d, Some ot the older
Minuteman-111 have been replaced by MXmissiles. So fat, 50 MXs have been deployed
in upyt aded Minuteman silos. The MX carries 10 M RV warheads, each of up to about
500 kt,and has a range of over 11,000 km. 15/

48. As regards the sea-baaed forces, the United States has 33 submarines (S§SBNs)
equipped wi t h 592 sLBMs and about5, 100 war heads. Some208 SLBMs are Posei don
missiles with an average of 10 MIRvVs, each Wi th a yield of 40 kt. The missile has
a range of 4,600 km The Poseidon miaailea wer e once the mainstay of the United
St at es sea-hased nucl ear deterrent force, but they are now gradually being replaced
by Trident-1 (C-4), which has a range of some 7,400 km and is estimated to carry

8 MIRvs of 100kteach. The United States has already deployed 364 Trident-f STBMs
on Trident 88BNs and on Poseidon 88BNs. The United States al so deploys strategic
sea-launched cruise miaailes (SLCMs). The Tomahawk land-attack missile with a
nuclear war head (TLAM/NR) has an estimated range of approximately 2,500 km and has a
5-150 kt warhead. The Tomahawk, in either the strategic/nuclear or
tactical/conventional role, is intended to be installed on a large nunber of naval
vessels Of all sires. 16/

49. The third part of the United States triad consists of approximately 350
strategic bombers with some 4,500 war heads. Thebulkofthe force consists of
B-528. The other maj or component comprises some 97 81-B bombers.

(b) T h e

50. The Soviet Union also maintains a triad of nuclear delivery aystema, but it
has long chosen to emphasise the ICBM arm of its strategic triad. This was due
partly to its pioneering ICBM technology and the lack of forward bases for
bombers. The SLBMs were developed by the Soviet Union as a complementary, less
vulnerable, ret al i atory force agai nst a possible firststrike. By the 1970s, t he
Soviet sea-based nuclear forces had become an effective arm of the nuclear triad,

51. Currently, the Soviet Union deploys several ICBM ayatema, totalling 1,356
ICBMs, with approximately 6,450 warheada. Moat of the miaailea, i.e. some 1,100,
were deployed in the period from 1966 to 1979 and consist of SS-11, 8s-13, §§-17,
SS-18 and 88-19. 17/ The last three catty multiple warheads. The 88-18 has a
range of about 10,000 km and carries 10 warheads and the 88-19 has a range of
10,000 km with 6 warheads. The yield of both missiles i S in the range of several
hundred kilotoms The remaining 220 ICBMs are more modern miaailea. The 8§8-24 is a
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I0-warhead, rail-mobile ICBM and the 8$8-25 is a single-warhead toad-mobile, ICBM.
Both systems have ranges of over 10,000 km.

52, Concerning the sea-based forces, the S8oviet Union has deployed 930 SLBM
launchers of various types on §S8Bs and SSBNs with 3,642 warheads. Qut of the total
of 62 8S8BNs, the Soviet Union maintains 12 Yankee-l class submarines in the
Northern and Pacific fleets. 18/ They are armed with single warhead missiles. 19/
It also deploys the six largest 88BNs currently in service, the 30,000 ton
Typhoon-class, eaeh of which is armed with 20 SLBMs (66-N-20). Only t hree types of
the Soviet S8LBMs have MIRVed warheads, 20/

53. The Soviet Navy also has a sea-launched cruise missile (88-N-21), comparable
to the United States Tomahawk, which 4t first deployed in 1987, It is ptesontly
deployed on submarines. 21/

54. Regarding bombers, the Sovret Union currently maintains 162 Bear and Blackjack
strategic bombers. Some of t he bonbers are believed to have been recently fitted
with atuiae missilea, The new Soviet strategia bonber, the Blackjack, has a range
similar to that of the United States B1-B bomber. 22/

(c) ZThe United Kingdom

55. The United Kingdom has never simuitaneously deployed a nualear triad, al t hough
at di£farent times it has had in ser vi ce bombers, | and- baaed and sea- baaed
ballistic miaailes.

56. During the 19508, the United Kingdom concentrated mostly on its bomber force.
By 1963, it also operated 60 United States Thor land-baaed miaailes, which gave the
British the conbi ned capability of teaching as many as 230 possible targets. 23/
At this time, the United Kingdom had two legs of a triads land-based medium-range
misailea and bombers.

57. Ia 1963, the United Kingdom acquired the technology from the United States to
build 4 Polaris 88BNs, each equipped with 16 single war head SLBMs. 24/ By 1970, it
had abandoned the other t-wo legs of the triad and since then has maintained a
“one-dimensional"” strategic force.

58. At present, these 4 British Polaris 88BNs are each equipped with 16 missiles,

carrying two warheads (MRV)., Thus, the United Kingdom has in its strategie force a
total of 64 SLBMs with 128 warheads. 25/

(a) Erance

59. France maintains a nuclear triad composed of bombers, land-baaed
intermediate/medium-range ballistic misailea (IRBMs) and SLBMs., The French "“force
de dissuasion" (deterrent) is considerably smaller than that of either t he United
States or the Soviet Union.

60. The French nuclear bomber force consists ¢£ 20 Mirage IV with a combat radius

of some 1,500 km. each with a payload of two 70 kt bombs or one 300 kt bomb. |n
recent years, some of these bombers have alro been equipped with the ASMP

/...
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short-range attack missile with a range of 100-300 km to give them a "stand-off"
capability. 267 These missiles are intended to improve the survivability and
penetration ability of the aircraft’s nuclear weapons.

61. As regards the ballistic missiles, France deploys 18 IRBMs (S-3), each with
one 1 Mtwarhead. These have a range of 3,500 km.

62. The most important part of the French triad is its SLBMs, which presently
consist of 6 §SBNa with a total of 256 warheads. Four of them are equipped with 16
SLBMs (M-10) each, whi ch carry a single 1 Mt warhead and have a range of 3,000 km.
Two submarines have been retrofitted with new SLBMs (M-4) with 6 MIRVed warheads
and a range of 4,000-5,000 km.

(e) China

63. China has al so adopted the triad approach to its nuclear force posture. Its
strategic forces are the smallest of the Five nuclear-weapon St at es.

64. The oldest leg of its triad are the bombers. China deploys two types of
manned b wberss the IL-28 and the TU-16. Their total number is believed to be
between 120 and 150 aircraft, with a range of up to 1,850 km and 5,900 km,
respectively. The IL-28 is capable of carrying one 20 kt-3 Mt bomb, and the TU-16
three 20 kt-3 Mt bombs.

65. The Chinese ground-based missile force consists of approximately 150 missiles.
none of which have multiple warheads. Some of them are ICBMs with a range of
13,900 km.

66. With a successful test in September 1988, China has also developed an SLBM
capability. It now deploys 2 submarines with 12 SLBMs (CSS-N-3) on them. The

missile has a range of 3,300 km and carries one warhead with a yield of between
200 kt and 1 M.

(a) Land-baaed

67. Following ~he 1987 INF Treaty between the United States and the Soviet Union,
which provides f or the elimination of land-based ballistic and cruise missiles of
intermediate and shorter-range (5,000-500 km), only missiles of ranges .ess than
500 km remain in the tactical arsenals of these two nuclear-weapon States (see
Chap. VIII). NATO countries (other than France) deploy 88 Lance miasile launchers
with warheads in the low-kiloton range in Europe. The Soviet Union deploys in
Europe 1,608 short-range missile launchers, 227 some of which have warheads in the
sagh-kiloton range.

66. The nuclear warheads assigned to tactical and battlefield missions are kept
in special storage sites on the territories of some of the United States allies in
Europe and Asia, An academic source estimated the total number of United States

nuclear warheads abroad assiqned to land-based systems to be in the range of some

/..0
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6,500 in 1985. Although the great majority of these were barred in the Federal
Republic of Germany and in the United Kingdom, smaller numbers were deployed in
Italy, Turkey, Greece, South Korea, the Netherlands and Belgium, 28/ Following the
reduction or replacement of part of the European stock of warheads 29/ (pursuant to
earlier NATO decisions), another unofficial source 30/ put the number of United
States tactical and battlefield war heads stored in FEurope in 1980 in the range of
4,600,

69. Academic sources 31/ indicate thatt he Sovi et Uni on keepstacti cal nuclear
weapons in the German Democratic Republic, Poland, Czechoslovakia and Hungary,
presumably involving a "double-key" system of control and Soviet custodiaaship. As
at 1989, over 1,000 Soviet tactical aircraft were forward-based at military
facilities in the four ccuntries. 32/ According to the Soviet Union, with the
current withdrawal of its troops from Hungary and Csechoalovakia, Soviet nuclear
weapons outside itsterritory willremain only inthe Germam Democratic Republic
and Poland until arrangements on tactical nuclear weapons in Europe make their
presence t her € unnecessary.

70. Some of the United Kingdom's tactical and battlefield land-baaed nuclear
weapons are deployed I n the Federal Republic of Germany.

71. France has a short range tactical nuclear force equipped Wit h 44 Pluton
ballistic missiles presumably with a 25 kt warhead and a range of about 120 km.
France considers there to be pre-strategic rather than tactical weapons,

72, As regards land-based nuclear-capable aireraft, the United States forces in
Europe deploy 65 medium-range bombers (FB-111A) and 300-400 forward-baaed strike
aircraft (-4, F-111 and others). The Soviet Union deploys 330 medium-range
bombers (TU-22 Blinder and TU-22M Backfire), and alse a large number of short-range
strike aircraft,

73. Both the United States and the Soviet Union have developed artillery shells in
the calibre range 152-240 mm and have deployed several hundreds of them in Europe,

They are generally believed to have yields from a fraction of a kiloton up to a few
kilotons. 33/

74. Although the Uni t ed states i S knownto have produced atomic demolition
munition0 (ADMs), no peacetime emplacement of ADMs is believed to have taken
place. Furthermore, all of the existing munitions of thir nature are to be
completely withdrawn from the United States armed forces. 34/

(b) Sea-based

75. The United States and the Soviet Union have substantial numbers of tactical
nuclear weapons deployed at sea.

76. The main tactical nuclear system of the United States are 4its several hundred
aircraft stationedonl4carriers, which form the core of t he major naval tark
forces. Their range is between 550 and 1,800 km. Each aircraft can carry one or
two bomhs with yields that reportedly vary from 20 kt to 1 Mt,

/.l.
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77. For the purpose of anti-submarine warfare (ASW), t he United States had
deployed OR most of the major classes of its surface vessels a nunber of
auclear-capable missile8 with various ranges. While more detailed figures on these
missiles are not available, in early 1989 reports were published to the effect that
the United State8 Navy had decided to retire these nuclear syst ens, while retaining
tlhe option to introduce a new system. This retirement now seems to have taken

pl ace.

76. The United State8 Navy has nuclear-capable AEW aircraft and helicopters. The
ASW aircraft may have a range of up to 3,600 km, and can earry one depth bomb,
presumably of vp to 20 kt yield. Their total number is not known.

79, The Soviet Union also deploys tactical nuclear weapon8 on board its fleet of
verticalsshort take-off and landing (V/8TOL) aircraft-carriers and guided-missile
cruisers. 35/

80. O her BSowvist surface vessels such a8 eruisers, destroyers and small craft are
also equipped with a variety of surface-to-surface missiles (88Ms). Their range is
® rtimated to be from 60 to 550 km and their warhead yields are in the medium
kiloton range,

81. For the purpose of ASW, the Soviet Navy deploys several hundred ASW aircraft,
each of which can carry one nuclear depth bomb, In addition t 0 these alrcragt, the
Soviet Union also deploy8 several hundred ASW nuclear-tipped missiles.

E. Systems for command and control Of nuclear forces
1. General

62. To emsure t hat the political and military | eader 8 of the nuclear-weapon St at es
have access t o relevant and timely information and tkst they remain in
communication with t hei r nuclear force8 and each other, it is necessary to have an
elaborate system of reconnai ssance, data-processiny facilities and communication
networka. The two major Powers in particular have pai d great attention to such
systems. Some of their components are space-based sensors or communication links,
other8 are ground-based and still others could be airborne. The totality of these
assets, with their associated procedure8 and routines, is often referred to a8
»c31v, which stands for command, control, communications and intelligence, In
some cases, C3I facilities have been hardened against nuclear attack to permit
them to operate in a post-attack environment. 36/

03. The sensors include early warning satellites intended t 0 de%ect missile
launches and big ground-baaed radar statioas to follow the trajectories of the
missiles. The communication links include relay satellite8 axd ground-based radio
linka. Most of the command centres are located in well protected underground
shelters, but there are also some airborne emergency command posts. 37/

looo
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2. Release procedure

84. Asregard8 the United States, the President retains full authority over the
use of nuclear weapons. If the President shoul d become incapacitated, the
Vice-President would assume responsibility.

85. The United St at es nuclear forces have an array of safeguards established t O
minimise the risk of unauthorised use. For tactical weapons a system called
permissive action link8 (PALs) was established inNn the early 19608. 38/ They use
some kind of electronic locking system that guards against unauthorised use of the
weapons.  Some of these systems have the ability to disable or destroy a nuclear
weapon in response to certain types of tampering. The control systems guard only
the warhead, not the |aunch system Thay exist both on weapons in the United
States and on United St at es war head8 attached to NATO command8 in Europe.

86, The United States Strategic Air Command ha8 an additional mechanism, a bomber
coded switech syst em whi ch requires a correct code to open the aircraft's bomb bay
doors. 39/

87. The United States ICBMs require two men to complete the procedure to launch,
Since 1985, the command and control system for these missiles has become more
robust .  Every 10 missiles are controlled by a launch control centre (LCC), which
passes on the unlock code. Until 1985, missile crews had physical control of the
unlook codes, al though they still operated under the “two-man" system. Now, all
unlock codes ar e passed down from hi gher authorities, 40/

88, The procedure on United States ships, particularly 88BNs, is somewhat
different. There is no PAL system. However, a | arge number of officers must be

i nvol ved in the firing process, once authorised. In the case of B88BNs, a firing
message is received and confirmed by t wo separate t eans of men, Special keys are
issued to responsible crew members and a Seri es of "permission" switches must be
engaged in the oorreot order t 0 fire a weapon. Theentire orew is informed of each
step of t he procedure. 41/

89, As in the United States, the exclusive responsibility for the use of all
Soviet nuclear weapons is entrusted to the President of the Soviet Union as the
Commander-in-Chief of the Soviet armed f or ces. In the event of the incapacitation

of the Soviet President, his powers are transferred to the Chairman of the Supreme
Soviet,

90. The decision for launch would be handed down from the President to the General
Staff of the military. They woul d then conmuni cate either t0 the Strategic Rocket
Forces or directly to individual command posts. The only part of the Soviet
military that is on a day-to-day alert are the strategic rocket forces and
reportedly around 10 per cent of the SSBN force. Soviet ICBMs use a multiple-key
system, similar to the one in use in the United States.

91. As is the case with United States nuclear forces in Europe, the Soviet Union
retains sole control over its nuclear warheads assigned to the defence of Warsaw

/lll



A/45/7373
English
Page 26

Treaty countries, Whet her those weapons are stationed in its own territory Or on
the territory Of its allies.

92. The British auclear command and oontrol system ia many ways parallel8 the
procedur e wused in the United St at es.  Only the Prime Minister oan order the launch
of the British nucl ear weapons. Submarine captains also seem to have firing
authority if the North Atlantic Council is silent for a predetermined period of
time. The individual submarines have positive controls simllar to American
submarines, a two-man key system, Like the United States, the United Kingdom has
NO PALs on its 88BN8s; rather, the message i S read t 0 the crew and two Separate
teams of officers confirmait., Keys are then issued by pre-launch of ficers to
launching of fi cers while all actions are read to the crew. The keys switch on
vpermission"” link8 f or launching. 42/

93. An regard8 French nuol ear forces, all control for launching resides with the
Presidimt of the Republic. The Prime Minister is next i n line of succession. Lire
the United Kingdom and United States, t he French have a two-man system f or nuolear
weapons use, i.e. two individual8 must receive t WO separate codes and engage them
simultaneously. 43/

9¢. Information on the Chinese €3I system is almost non-existent. To keep in
touch with its 88BNa, China uses very low frequency (VLF) for world-wide
communications, like other navies. o information is available on the Chinese
ICBMs' command and control. It would seem reasonable that China has some kind of a
PAL system for it nuclear systems, It is also presumed that the Chinese
Government exercises as strict control over its military command system as is the
case with ot her nuclear-weapon States.

3. Handling of nuclear weapons

95, With a view to minimising the risk of nuolear weapon8 accidents, false alarms,
unauthorised launches, terrori st attaokr, theft, sabotage or seisure in countries
where nuclear weapon8 are deployed, the nuclear-weapoa States have developed
various safety measure8 for storing and handling of nuclear weapons.

96, There are a variety of technical devices 0N United States nuclear weapomns 1o
protect against unauthorized use, tampering and accident8 (PALs, safing wires,
insensitive high explosives, ete.); such devices are estimated to make the chance
of an accidental nuclear explosion negligible. 44/ These precaution8 are also
taken with United States nuclear weapon8 located in Europe. Nuclear weapons are
stored in special “igloos", which have special protective measures, including
automatic immobilization devices for intruders. 48§/

97. The United States supplies almost all of the nuclear warheads assigned to
NATO's def ence.  The custodial teams for the weapons are drawn from the United
states military, who woul® release the weapons to authorised units, after
authorisation f or use was recei ved. The United States controls internal security
while the host nation control8 site and transportation security. 46/ These United
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States custodial teams have the responsibility f or control over United States
nuclear weapon8 stored in host nations.

98. There are a number of controls on nuclear weapons at all nuclear storage

sites, which are heavily guarded and hardened. Further, t here are double
barbed-wire fences with Couble looks and these are unlocked by two different
people, 42/ There sre many storage igloos at each site, some of which may possibly
be decoys. 48/ Iniividual American sSol di er 8 who handle nuclear weapons have to
complete t he Personnel Reliability Programme and are broken up into two different
types of access: ‘“eritical", which gives access to nuclear Weapons for quality
control, mai nt enance and inspections) and "controlled", Whi ch gives access t 0 those
with non-technical knowledge, or those involved in handling and assembly

positions. Together, these two positions make up the two-man system and only
United St at es eitizeas who have passed a rigorous security screeni ng caa occupy a
“oritical" position. 49/

99, British procedures for handling and storing nuclear weapons are Similar to
thoseof t he United States. The United Kingdom maintains sovereignty over its

nuclear weapons, but there is a high degree of co-operation with the United States
I N these matters.

100, Si nce the begi nning of itsmilitary nucl ear programme,France hag8 devot ed
particular attention to nuclear safety and security. Since 1960, it has developed
concepts, procedure8 and i nstrunents to improve such safety and security. Wnile
the details of these operations are classified, according t¢ Freach aut horities
they have produced satisfactory results.

101.According to Sovi et sources, in the Soviet Uni on nucl ear weapons are handled
only by specially selected and trai ned officers and warrant officers., Each of them
ha8 to pass a yearly screening for reliability and competence by a commission Of
experts, including physicians and psychologists. On the average, from 4 to

6 per Cent of those screened do not pass the tests and are not reconfirmed for the
job. 509/ Furthermore, according to these sources, the Soviet Union has alse
introduced PALs and multiple-key systems and keeps its nuclear weapons stored in
heavily fortified depots guarded by specially trained military units. Those depots
are equipped with safety and warning systems reinforcing each other to prevent an
unauthorised person or a group of persons from getting hold of nuclear weapons.

The weapons would also automatically become inoperable if t enpered with by
unuuthorized persons.
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No. E.81.I.11), pars. 9.

MI



A/45/7373
Bnglish
Page 28

Notes (continued)
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12/  Frank Carlucci, US Secretary Of Defense Annual Report to the Congress,
EFiscal Year 1990, Washington, US Govermment Printing Office, 1989, p. 187.

13/ IIS88 Military Balance 1989-90, p. 2 1 2 . Jane seapons Systems.,
1988-1989, p. 30 f or range and CEP of b-5 SLBM.

14/ Jane's All the World'ss Alrcrg&% Swweey, Jane’s Information Group Ltd.,
1988, pp. 368 and 369. See also Soviet Military Power., Washington, US Goveranment
Printing O fi ce, 1989, p. 45.

15/ SIPRI Yearbook 1920 gives the yi el d 300 kt for the M war head
(para. 336).

16/ Jane's Weapons Systems 1988-1989, pp. 459 and 460, provides detailed
information on t he vessels involved.




A/45/373
English
Page 29

Notes (continued)
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Military Power 1989, pa 48. Since 1980, of a total of 29, the Soviet Union has
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SIPRI Yearbook 1989, p. 22.
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CHAPTER | | |

TRENDS I N THE TECHNOLOG CAL DEVELOPMENT OF NUCLEAR- WEAPON SYSTEMS

A. General

102. Nucl ear weapons have under gone tremendour change and devel opment since their
inception some45 years ago. Apart from the basic principle of nuclear reactions
as the source of energy, there remains very little resenbl ance between the first
two bormbs exploded at Hiroshima and Nagasaki, which were technically very
primtive, and the ballistic mssiles equipped with a nunber of nultiple

i ndependent |y targetable re-entry vehicles (MIRVs) in the nucl ear weapon arsenal s
t oday.

103, Wile there is no doubt that this sophistication of nuclear weapons has been
made possible by the application of nodern science and technol ogy, the role of
science and technology in nuclear weapon devel opnents has been interpreted in
different ways. Thus, there are those who see the ongoing technol ogical

devel opment of nuclear weapons as being necessitated by threats to national
security and as a corollary to the evolution of theories or doctrines regarding the
possi bl e use of nuclear weapons. Newer nuclear-weapon systenms usually incorporate
i nproved command and control features and inproved resistance to accidental
detonation. There are also those, however, who believe that new weapon systens
have sonetines energed not because of any particular mlitary or security
consideration, but rather because technology (in conjunction wth bureaucratic and
other forces) may take the lead, creating weapons for which needs have to be
invented and depl oynent theories have to be readjusted. In this connection,
concern has been expressed about the extent to which scientific end technical
manpower is engaged in mlitary research and devel opnent and that such invol vement
| eads to the production of new and nore sophisticated weapons. 1/

104. An action-reaction phenonmenon in arns conpetition among States cannot be
excluded either as one infloential aspect in the ongoing devel opment of nuclear
weapons. Many believe that this phenonenon reflects the interplay of expectations
between the States, which results in simlar systens being copied and defensive and
of fensive systens being designed in the expectation of new chal | enges from ot her
States. In their view, the problem is exacerbated by the secrecy that surrounds
the weapons research and devel opment process in many countries, which leads to

wor st -case assunptions on the part of other States ofthe putative threat that such
devel opments may pose. They are also concerned that the mlitary research and
devel opment effort's own momentum and the resulting new weapons options could thus
contribute to an open-ended arms conpetition.

B. in £ r evelopments

1. Nucl ear warheads

195, The first turning point in the devel opment of warheads was the successful
utilisation, in the early 1950s, of fusion reactions in nuclear explosives. This

/...
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made it possible to produce thernmonucl ear devices capable of releasing extrenely
| arge amounts of energy. 2/

106. Asa result, through the 1950s and early 1960s, the tendency was generally to

bui | d more powerful weapons, i.e. with a greater explosive yield. 37/ The fact that
t hr oughout mostof the period a bormber force was the main means of delivery was an
i nportant consideration as well. This trend was also in line with the prevailing

doctrinal concept at that time of the use of nuclear weapons against popul ation
centres (see chap. V)

107. On the other hand, a devel opnent to reduce the size and wei ght of warheads was
also initiated in the 1950s. As a consequence, it became technically feasible to
produce various small nuclear charges for a variety of non-strategic uses, thus
consi derably expanding the potential role of nuclear weapons ina conflict
situation. for i nstance, nuclear artillery shells were first tested in 1953. 4s

108. The technical devel opment of nuclear warheads entailed not only reductions in
their size and weight in absolute terns. It was also possible to increase their
yield-to-weight ratio, particularly by the use of fusion devices. One result of
thiswas that it becane possible to put multiple warheads on strategic missiles
(see chap. 11).

109. For strategic warheads, the trend towards larger yields was reversed during
the 1970s, especially in the United States. The fact that warheads with
considerably lower yields were introduced was related mainly to significant

i mprovenents in the accuracy of the delivery systems,in particul ar ICBMs. The

hi gher accuracy entails a much higher ratio between the lethality and the yield o
a nucl ear warhead, wenenployed against a small ("point") target.

110. In addition to these major devel opments regardi ng nucl ear warheads, severa
other less known but related technol ogi cal inprovements wereal so pursued. They
concerned warhead safety, reliability, versatility and hardening against adverse
environments. Safety measures were ained at mnimsing both the risk of accidents
in handling the weapons and the possibility of unauthorised use. For this purpose
insensitive high explosives were introduced, as well as a nultitude of arming and
safing devices, including the PALs. Reliability of warheads was enhanced in
several ways, such as by developing special materials to prevent deterioration of
weapon conponents or special designs to withstand the tremendous acceleration in a
gun tube. Versatility was enhanced by designing a warhead in such a way that
different yields could be selected easily.

111. During the 40-year period from 1945 to 1985 about 100 accidents have been
reported that damaged and m ght conceivably have caused unintended detonation of a
nucl ear weapon. 5/ These aceidenats i ncl ude airplane crashes, unintended dropping
of nuclear weapons from airplanes, explosions in amunition depots or fires on
board submarines. So far, however, more of those accidents has led to the
uni nt ended detonation ofa nuclear weapon.

112. ome way of pursuing versatility, through diversification of the nuclear
inventory, is the "tailoring" of warheads to enhance or svopress various effects of

/c.o
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the explosion. This is done by selecting different fission-to-fusion ratios to
produce the desired total yield, combined with different designs of the casing and
other structural conponents of the warhead. &/

113. The best-known example of "tailoring” is the "enhanced radiation" weapon or
the so-called "neutron bonb", a weak fusion device with a special design.

Basically, it could produce nuch higher levels of initial neutron radiation than an
ordinary fission weapon of equal yield, while at the sane tinme suppressing the

| evel of blast and heat, thus considerably reducing the expected damage to the
surroundings. The United States developed and tested a neutron warhead but did not
put it on the production line. The Soviet Union linmted its efforts to a research
progranmme. Regarding France, it has indicated that the actual state of research
would allow it, if necessary, to produce a neutron weapon. 7/

114. 1t appears that sonme other technological developments related to the warhead
that had been pursued by nuclear-weapon States were ultimtely suspended or
abandoned. For instance, it is technically possible to produce warheads with very
| ow explosive yields (by deliberately not meking full use of the fissile

material). However, there were concerns that a w de deployment of such warheads
the so-called "nmini-nukes", with their linted radius of nmaterial danage, would
possibly lead to a "conventionalization" of their use. After some international
debate, the United States, the United Kingdom and the Soviet Union declared that
they would not for the tine being deploy nucl ear weapeas with small yields in such
a way as to blur the nuclear threshold. 8/

115. The 1980 United Nations study on nuclear weapons noted in connection with

nucl ear warhead devel opments that the reduction oftheir physical size was, in sonme
applications, close to the limts set by the laws of physics, and that despite the
research and development in the field of special types of warheads, no major
breakthrough was likely to occur with regard to the basic design principles of

nucl ear explosives. It concluded that the evolution of delivery systens seemed
likely to carry more practical inportance in the future, as it had already done for
sone time. 97 This conclusion still seens valid

2. Delivery systens

116. The only nucl ear warheads ever used in an armed conflict were delivered to
their targets - Hroshima and Nagasaki - in 1945 by ordinary bonber aircraft.

Cthew forms of delivery vehicles for nuclear warheads were devel oped later. For
irst:ance, ground-|aunched ballistic mssiles were first introduced in the 1950s and
submarine-1aunched ballistic mssiles around 1960. The first cruise missiles (CW
with nuclear warheads were devel oped inthe 1950s, while |longer-range cMs with
sophisticated navigation aids became available nuch later - in the late 1970s. 10/

117. The early versions of ballistic mssiles were fairly inaccurate and were thus
considered to be unable to hit any targets smaller than cities or large
installations (industrial, conmercial ormlitary). |f the nmissile was intended to
destroy a point target, such as one of the adversary's nissile |aunchers, a high
weapon yield woul d be needed to conpensate forthe possible deviation of the
warhead from its calculated trajectory,

/.O‘
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118. Mssile accuracy is usually given in termsof the circular error probable
(CEP), defined as the distance froman aimng point wthin which, on the average,
half the shots aimed at this point will fall. Using this concept, assessments of
the efficiency of various missile systems can be'illustrated. For exanple, a 1 M
nucl ear warhead may be needed in order to destroy a particular hardened structure
if the CEP of that nuclear weapon is 1 km The same effect could result from a
125 kt warhead with a 0.5 km CEP accuracy, or a 40 kt warhead with 0.33 km CEP.
Thus, increased accuracy meant that smaller yield warheads could replace high yield
war heads as a threat to these types oftargets. 11/

119. In other words, the nominal yield could be decreased while the effective
lethality of the weapons increased. This had rather profound mlitary effects, as
it made it increasingly nore difficult to protect |and-based mssiles from an
attack, i.e. a first-strike ained at elimnating these weapons. This required
increased "hardening" of the nissile silos since the existing ones no |onger

provi ded sufficient protection. This consideration, in part, bolstered further
devel opment of SLBMs, which were general |y considered far |ess vul nerable than any
type ofnucl ear weapoms, and nore recently also led to the devel opment of nobile
ICBMs. It also pronpted quantitative increases of the strategic inventories.

120. It was argued by strategists that if |CBMs were left vulnerable to
first-strike attacks, this could conceivably force the respective country to
prepare for a possible use-themor-lose-them scenario. Conversely, neasures to
decrease their vulnerability would support the deterrent posture of the respective
country by enhancing its "second strike" capability. One such neasure is the
devel opment of mobile ballistic nissiles.

121. Atthe time ofthe preparation ofthe 1980 United Nations study on nuclear
weapons, definite CEP values for different existing nuclear-weapon systenms were not
avail able, for reasons both of nilitary secrecy and, presumably, insufficient basic
know edge.  Also CEP val ues varied considerably depending on the systemin
question. Some of the acadenic sources at the tine had given estimates for both
United States and Soviet |CBMs as approaching a CEP of about 200 nmetres. O her
weapon systems were generally considered |ess accurate, anaspect that was given a
great deal of attention in subsequent years. Accuracy has inproved cansiderably
since then.

122. Anot her devel opment in delivery systems wasthe introduction of nultiple

war heads on nissiles. The first generation of nulti-warhead systems became known
as "nultiple re-entry vehicles" (MrRV). Thenissile carries several warheads {(2-4),
thus consi derably increasing the probability ofthe target's destruction. The next
generation, called "nultiple independently targeted re-entry vehicles" (MRV), is
capable of directing each warhead against different individual targets |ocated at
varying distances up to perhaps 500 km from each other. This devel opment has
increased the effectiveness of ballistic nmissiles. 12/

123. The MRV warheads were deployed in the United States towards the md-1960s on
SLBMs and MIRVs around 1970 on both I CBMs and SLBMs. By the 1980s, both the United
States and the Soviet Union had depl oyed either MRVs or MIRVs on their mgjor weapon
systens. 13/ The other three nucl ear-weapon States had al so been devel oping
simlar technol ogies, which someof them deployed in subsequent years.

/...




A 45/ 373
English
Page 35

124. As early as around 1970, there was somedi scussion regarding the devel opnent
of a third generation ofnultiple warheads, the so-called "nmaneouverable re-entry
vehicle*" (MARV) technol ogy. The mmin characteristic of these warheads would be
their ability to readjust their flight patterns after having re-entered the
atnosphere. The main purpose of this would be to increase their probability of
penetrating an ABM defence. Wth the aid of autonomous sensors, the MARV night
also be able to attack nobile targets with a higher degree ofaccuracy.

125. The American and Soviet cruise nissiles deployed during the 1960s (on aircraft
and, by the Soviet Union, on ships) had conparatively short ranges, up to about
600 km 147 They were believed to be intended for use mainly against surface ships.

126. By the 1980s, the devel opnent of nodern cruise missiles had gai ned momentum,
owing to advances in propulsion and navigation technol ogy, even though problens
remained. Wth ranges up to at least 2,500 km and an expected accuracy of a few
tens of metres, cruise mssiles were envisaged to fill both a strategic role - in
their air-| aunched version (ALcM) - and theatre roles when deployed on ships (SLCM
or on ground-nobile |aunchers (GLCM). 15/

127. There was al so ongoing devel opment as regards platforns for the |aunching of
various types of missiles. By 1980, further hardening of |CBM silos was not deemed
appropriate. For this reason, 2 great deal of attention was devoted to various
schemes for ground-nobile 1CBM |aunchers. The Soviet Union had already deployed
its SS-20 mediumrange ballistic nissile in a mobile nobde. 16/

128. The main features in the devel opment of strategic submarines, aside from

i nprovenents of their nissiles, were related to increased radius of action and more
silent propulsion. Mre advanced navigational aids allowed increased precision in
fixing the position of a submarine and hence increased accuracy of SLBMs.

129. Aircraft were nodernized and nodified to acconmodate new types of nuclear

weapons {ALcMs) or |arger numbers of weapons, but no aircraft seened to have been
designed to serve solely as a nuclear weapons platform

3. Oher components

130. The otber conponents of nbdern nucl ear-weapon systems were al so subject to
various technol ogi cal developnents in the field. Quidance systems and some
components of C3I systemswere of particular interest, even though they are too
complex to be explored here in all their possible conbinations.

131. CQuidance systemsfor mssiles, and for sometypes of nmobile platforns, utilize
many different techniques. 17/ To inprove |long-range navigation, the inertial

gui dance systemthat had | ong been used needed to be supplenented by intermttent,
precise position information provided, forinstance, by a set of satellites in
geostationary orbit.

132. For homing a weapon on the target, a nunber of techniques are being devel oped,
primarily for use in the conventional amsfield. The essential part of these
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hom ng systens are sensors, which include a variety of radar, infra-red and |aser
devices. 18/ It was believed that someof them were possible to use within
strategic vehicles and others to enhance the accuracy of various tactical nuclear
weapons.  Any actual deployment of these technol ogical devel opnents was not
however, thought to have taken place before 1980

133. Inprovenents in €3I technol ogy - which exploit the rapid advances in
electronics and information and data processing - aim at increasing the
reliability, survivability and speed ofthe systens. By 1980 additional inpetus
had been given to this work by somerecently detected flaws in the United States
c31 system 19/ A reliable communications systemis also crucial to nuclear-war
fighting. 20/

c. Main features of new developments

134. Unlike in the 1950s, 1960s and early 1970s, when majort echnol ogi cal

breakt hroughs occurred in a number of inportant areas and took place at an

accel erated speed, the technol ogical development of nuclear-weapon systems in the
1980s has been in general less dramatic and |argely focused on several specific
areas as a followup to previous devel opnents. Changes inenphasis onnucl ear-war
fighting and space-based defensive systens have al so been noted

135. In the area of nuclear warheads, technology has advanced increnentally to make
war heads safer, morereliable and more flexible, i.e. capable of variable yields
possibly also requiring less fissile material to produce a given yield

136. Apart fromthis, efforts are reportedly being made to inprove warhead
technology in several specific ways. One concerns the continued devel opment of an
earth-penetrating warhead, which could burrow deep into the ground before
exploding. It would be used to hold underground targets, primarily command and
control centres, at risk. Because this would place command and control itself at
risk, it could be viewed as a serious devel opment with potentially destabilizing
consequences. Another effort is related to the MARV concept described above.

137. However, despite the enhanced capability that both penetration and MARVed
war heads may of fer, reportedly neither technology has been deployed so far on a
weapon system.

138. Reportedly, the trend towards greater accuracy of ballistic mssiles

continues. During the 1980s, this does not seemto have been acconpani ed by
continued lower yields of strategic warheads, however. For instance, the MX | CBM
is described as carrying warheads with selectable yields of 300 or 475 kteach, as
opposed to the 170 kt warheads on Mnuteman-111 nissiles deployed in the 1970s. 21/

139. In the area of delivery vehicles, several new developments have taken place.
Concerning |and-based nissile forces, two features are of particular mlitary
significance: the morew despread replacenent of liquid fuel rockets with solid
fuel and the introduction of nobile ICBMs.
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140. Apart from considerably dimnishing the safety risksinvolved in handling
liquid fuel, the nmost inportant aspect of the use ofsolid fuel is that it
significantly reduces the tinme necessary to prepare nissiles for launch, thus
enhancing mlitary preparedness of nuclear forces. Solid fuel technology was
introduced in the United States in the 1960s and in the French nissile forces

beginning in the early 1980s. It is anore recent devel opnent in the Soviet Union
where it has been inplenmented only for the nmost mobdern missile systens. China
still uses liquid fuel for its mssiles. 227

141. Devel opment of nobile nissiles has continued and al so covers the strategic
area. There are currently two nobile ICBMs, the Soviet SS-24 and SS-25. Both
mssiles are solid-fueled. 237 In the United States, a discussion has been under
way on the possibility of devel oping a newsingl e-warhead road-nobile | CBM

(M dgetman), or deploying the existing MX ICBMs on railroad cars. Neither plan has
yet been formally endorsed by the United States Government.

142. The major devel opnents concerning the strategic air forces of nuclear-weapon
States have been the advent of stealth technol ogy for advanced bonbers and
air-launched cruise nissiles.

143. Stealth technology is a conbination of aircraft design, inmproved electronics
and special material coatings designed to absorb radar waves. This technology is
intended to enable aircraft and mssiles to fly undetected by existing radar
systems in carrying out their mssion.

144, Counterneasures to stealth technology are being explored, which include
various special forms of radar, such as very |owfrequency, bistatic or
carrier-free radar. None of these techniques is yet capable of negating stealth
t echnol ogy, however. 24/

145. In the United States, the B-2, or Stealth Bomber, is the most advanced
aircraft to enploy stealth technology. 25/ It can carry both conventional and

nucl ear weapons. Among the B-2 missions is destruction of mobile nuclear nmissiles
and hardened command centres. The bonber has been devel oped and flight-tested, but
not yet depl oyed

146. The United States B-1B bonber is also a new devel opment, in that it is a
dual - capabl e, |ong-range strategic bonber capable ofconformng to a nultitude of
roles ranging from deep-strike solo penetration of eneny territory to maritine
surveillance and aerial mne-laying. These varied roles have not previously been

conbined into the capability of a single aircraft. Some 97 B-1B bonbers have been
depl oyed during the 1980s. 26/

147. The Soviet Union has devel oped the Bl ackjack (Tu-160), a supersoni ¢ bomber f or
penetration missions. It also has the capability forstand-off mssions, and may
al so possess anmaritine role. The deployment of this aircraft began im the late
1980s. By the end of 1989, 17 aircraft ofthis type had been depl oyed. 271/

148. Air-launched cruise mssiles (ALCMs)are designed to allow manned bonbers to
avoid having to face the challenge of heavy air defences while performng their
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mssion, as they areable to | aunch their ALCMs bef ore penetrating eneny air
space. Thus, ALCMs effectively replace the gravity bonb and give ol der bonbers,
such as the Anerican B-52 or the Soviet Bear, increased longevity. The

sophi sticated gui dance system enpl oyed on ALCMs al so increases the accuracy of
bonber - del i vered weapons.

149. Research is al so under way for advanced cruise missiles (ACM) that would use
stealth technol ogy, aswell as for an advanced strategic air-launched nissile that
.would achieve supersoni ¢ speeds. Both these types of nissiles would be providing
maxi mum penetration ability against air defences. Two new cruise missiles under
devel opment in the Soviet Union reportedly enploy stealth technol ogy, the
short-range attack missile (SRAM) As-16 and the supersonic AS-X-19 ALCM 28/
France i s al so devel oping a miniaturized independently targetable warhead, the
TN-75, to be carried on a nodified M4 ballistic nmissile that mayincorporate
stealth technol ogy. 297/

150. In the area of maritinme nuclear forces, apart fromcontinuing efforts to make
nucl ear submarines ever morequi et and to inprove communication links with them
the two nmain devel opment features of the 1980s have been the continued replacenment
of single-warhead and MRV missiles with MIRVed nissiles, on the one band, and the
devel opment and depl oynent of sea-launched cruise missiles (SLCM, on the other.
There has al so been a corresponding inprovenent in the CEP, both of the MIRVs and
SLCMs.

151. Both the United States and the Soviet Union are thought to be inproving their
sLBM forces with regard to accuracy. Analysts have suggested that the United
States Trident-11 (D-5) will have a CEP of about 120 metres, similar to that of the
M nuteman-11 IcBM. The new Sovi et SLBMs al so have a higher accuracy than their
predecessors. Analysts further suggest that if SLBMs havea high degree of
accuracy it would make them less of a retaliatory weapon and would enhance their
useful ness for counter-force strikes. 39/

152. The increased range of, inter alia, the Soviet Union's current SS-N-20 on the
Typhoon subnarine and the SS-N-23 on the Delta-1V allows these submarines on patrol
to remain close to or within the Soviet Union's home waters. The Trident missile
has a simlar range. This means that the survivability of the submarines is
increased, which is thoughtt 0 enhance strategic stability.

153. Asregards the SLCMs, their range and accuracy has consi derably inproved.
Reportedly, the United States is deploying a new vertical |aunching system (VLS),
which is designed to launch anti-subnarine, anti-aircraft, anti-ship and |and
attack missiles fromthe same set oflaunching tubes. 31/

154. On the whole, it appears that the technol ogi cal devel opnents throughout the
1980s more or less followed the main trends that were evident prier to that

period.  Thus, no major br eakt hrough has yet occurred with regard to nucl ear-weapon
systems, although research work continues in several areas.

155. Wile sometechnol ogi cal devel opnments - in such areas asremotesensing and
the use of satellites - have inproved verification capabilities, the devel opnent

[ P N
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and deployment Of weapons systems incorporating advanced technologies have posed
more complex problems for verification of nuclear aema limitation and disarmament
agreements.

156. Considering that th6é Soviet Union and the United States have historically
always taken the lead with regard t O the teohnologioal development of nuclear
weapons, it is reasonable t0o assume t hat the outcome Of their negotiations on the
reduction Of their strategic nuclear weapons may,i N manyi nmportant aspects,

decisively determine both th6 pace and trends (f possible future developments in
this field.

D . Ballistic missile defence systems and countermeasures

157. Parallel with technological developments in the field of nuclear weapons, at
various time efforts were NAUG by nuclear-weapon States to develop defence systems

against strateqic ballirtio missiles carrying nuclear weapoans t O decrease th6
effectiveness (f suchsystems.

158, Both the United States and the Soviet Union carried out research WOrk in this
field as early a6 thé 1980s and deployed one anti-ballistio missile system eaoh.
While the United States system (which was later dismantled) was deployed for th6
defence Of an ICBM field, th6 Soviet Union's Galosh system (which still exists) was
built around Moscow. In 1972, by mutual agreement, the two Side8 limited
deployment of the systenB and placed various restrictions on futur6 development and
deployment Of anti-ballistio missile systems (666 chap. VIII). In 1974 they agreed
tolimt gurther such deployments to On6 site im each Country, but Only the Soviet
Union has chosea t0 exercise it6 option under this agreement t O maintain an
operational ABM site.

159, For a long time it was suggested that the large phased array radar at
Krasnoyarsk was intended not only for early warning of an ICBM attack, but also for
ballistic missile detection and tracking., Purther, the United States believed the
faoility could form a oritioal building block in a nationwide ballistic missile
defence (BMD) system that the Soviet Uaioa might have planned, and that it was in
violation of the ABM Treaty. In October 1989 Soviet Foreign Minister

Eduar d Shevardnadze acknowledged t hat the Krasnoyarsk r adar was in violation of the
ABM Treaty end statedt hat it woul d b6 dismantled. 327

160, Work on various BMD technologies continued and in th6é 19808 interest in the
development of BMD capability was renewed in the United States. This was related,
in addition to various political-strategic considerations, to thG emergence of new
technologies.

161, At present, research and development Of strategic defence systems are
progressing in a number of directions, waich could lead to aystems that might be
used against Rvs Oof ICBMs and SLBMs, or against the buses carrying the Rvs or
against the missiles themselves. 33/




A48/ 373
English
Page 40

162. Unlike the situation with earlier ABM weapons, which focused on interception
solely duriag the terminal phase of an Rv's flight, interest in new BMD weapons
turned in the 1980s t 0 the destruction of ICBMs and SLBMs along their entire
trajectory. 34/

163. There is a whole array of existing and conceptual weapons technologies under
consideration for use in BMD, System <omponents aould be either ground-, air- or
space-based. There are several basic types of new BMD Weapons being researcheds
kinetic energy weapons (KEW), lasers and particle beams.

164. In a Kinetic energy weapon projectiles are hurled at high rates of speed and
the force of its i npact al one disablers or destroys its target, The projectiles
aould be accelerated by non-conventional means such as electromagnetic
"rail-guns", 35/

165. Another class of potential weapons are lasers, whioh can be sea-, air-, space-
or land-based. If the laser itself is ground-baaed, the laser beam, theoretically,
can be direoted onto a target by mirrors based in space. 36/

166. Another type of potential weapon is based oa the use of partiale beams. Theue
weaponr would accelerate atomia or sub-atomiec partiales to near the speed of

light. The beam would then penetrate the target and disrupt its electroniecs and
ot her components.37/ There are a number of other technologies that might be used
for weaponr purposes, although they remain highly theoretical., One is the X-ray
laser, which would be pumped by a nuclear explosion. Anot her is the "plasmoid"
dotﬁncde. which is a cloud of energised atomic nuclei and electrons that affects
war heads.

167, Possible countermeasures include shielding of ICBMs or Rvs. In addition,
decoy RVs can be installed in ICBMs to distract weapons or cause identification
problems for tracking systems. It is also possible to shorten the boost phase of a
missile by increasing its speed at launch, thus going a considerable waytowards
negating the ability of the other side to destroy fully loaded ICBMs before they
release their RVs, 38/

168, In the 1980s, as military satellites became more integrated into military
observation, communications and weapon guidance, their importance as targets also
increased. Renewed focus on this field also arose as a result of a belief that a
number of ballistic missile defence technologies could find an initial application
as anti-satellite (ASAT) systems.

169. Both the United States and Soviet Union have carried on research, development
and testing of ASATs. The Soviet Union has tested a co-orbital interceptor MAT,

while the United States has tested an air-launched direct ascent missile. 39/ The
United States suspended its programme in 1968.

170. ASATs can be deployed in a variety of ways, They can be used to counter
strategic defence. Many satellites would be needed to track, identify and target
any incoming ICBMs. The destruction of these satellites would be devastating to
nearly all types of BMD systems, ASATs could also be used to attack space-based
BMD kill-mechanisms, 4Q/

,0..
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171. There har been considerable debate owvar the feusibility aad merit of the
United States strategic defense initiative (SDI) put forward in 1983. The debate
has taken place not only between the United states and the Soviet Union, but also
between the United States and its allies, within the United States itself, and in
many other parts of the world. 41/

172. The Soviet Union has been carrying out research into technologies that could
be used in a BMD system. It has, however, offiaially declared that it has no
integrated large-scale BMD research programme, that all its BMD research is
aonduated within the limits of the ABM Treaty and that &t has no intention to
create and to deploy a nation-wide ground-based or space-based BMD. 42/

1/ See S8tudy on

8 T : ; e (United
Nations publication, Sales No E 82, Ix.l). paru. 403 and 407

2/ Thomae B. Coohran, William A. Arkin and Milton M, Hoenigq,
Databookt Vol, ). (US Nuclear Forces), Canbri dge, Ballinger Publishers, 1984,
pp. 26-28.

3/ The first fusion device detonated by the United States in 1952 had a
yield reported to be about 10 Mt., Two years later the United States tested a
weapon with a 15 Mt vyield, and in 1961 the USSR exploded a fusion weapon with an
estimated yield of about 60 Mt.

4/ The f£irst live nuclear artillery test was "Shot Grable", conducted in
Nevada on 25 May 1953, See Cochran et al., gp. ¢it., pp. 300 anl 301,

§/ B8ee John May,’, Ihe Greenpeace Book of the Nuclear Agae; The Hidden
History., The Human Cost New York, Pantheon/Greempeace Communications Ltd., 1989,
pp. 18-25,

6/ Cochran gt al., op, cit., pp. 28 and 31.

1/ Ibid., pp. 28 and 29,

8/  For example, the small atomic demolition munition *“effectively breaks any
barri er between nuclear and conventional explosives if measured purely in terms of

yield”. See Guide 10 Nuclear Weapons 1984-85, Bradford, The School of Peace
Studies, University of Bradford, 1984, p. 35.

9/  Comprehensive Studv ON Nuclear Weapons, paras. 76 and 05.
107 Cochran et al., op, ¢it., pp. 172 and 173.

11/ 1Ibid., pp. 31-35.

12/ Ibid., p. 319 .
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Notes (continued)
13/ 1bid., pp. 100-110, especially table 5.11, p. 108.
14/ See Richard K. Betts, ed., Cruise M ssil es. Technology, Strategy

Politics, Washington, The Brookings Institution, 1981, pp. 32, 34, and 3651368.

See also Cruise Mssiles: Background. Technology and Verification, a ,
Department of External Affairs, 1987, pp. 28 and 29.

15/ See Cochran et al., o cit., pp. 172-190.

16/ Sverre Lodgaard and Frank Bl ackaby, "The Nucl ear Arms Race" in SIPRI
Yearbook 1984, Philadel phia, Taylor and Francis, 1984, pp. 25-29.

17/ Here it is necessary to distinguish between ballistic mssiles, which are
guided mainly during the "boosting" phase, i.e. the initial part of the flight when
the rocket engines work; vehicles like cruise nmissiles, which are driven through
the entire flight path and for which gui dance becomes havi gation; and weapons (of
any kind) in their final approach to the target, when target-acquisition and honi ng
devi ces devel oped for conventional munitions mght be used.

18s See Jeff Hecht, Beam Weapons, New York, Plenum Press, 1984, pp. 202
and 203.

19/ See May, op. cit.

20/ Var-fighting capability is an elusive termwhen dealing with nuclear
weapons. Proponents of a war-fighting capability argue that without realistic
plans to fight and win a nuclear war, deterrence posture cannot be credible. Those
who maintain that there can be nowi nners in a nuclear war, however, see
preparations for fighting one as futile and dangerous, since such planning can make
nucl ear war seem "winnable" and hence moreacceptable. This position advocates
mutual |y assured destruction as thebasis for a credible deterrence. See Robbin
Laird, The Soviet Union, the West and the Nuclear Arnms Race, New York, New York
University Press, 1986, pp. 58-66. See also David Robertson, om.cCit.,
pp. 317 and 318.

21/ Cochran et al., & cit., p. 116.

22/ Bernard Bl ake, ed., Jane's Weapons Svsiems 1988-1989, Surrey, Jane's
Information Group Ltd., 1984, p. 906. See al so SIPRI Yearbook 1988, p. 53.

23/ Blake, op.cit., p. 906.

247 Jane' s Defense Weekly, 23 June 1990, p. 1234: see also Flygvapennytt
(Swedi sh Air Force News), spring 1990.




A/45/373
English
Page 43

Notea (continued)

458/ The B-2 is a thick-winged “flying wing”, where the wings blend into the
fuselage, and radar-absorbing material coats the craft and is attached directly to
the metal. See Blake, See_also , Jp. 448, a y M. Shafrita,

Todd J. A. Shafrita and David B. Robertson, eds., I
Militar Scienca, New York, Facts on File Inc., 1989, p., 434.

26/ muumu_nmmm..p. 1 6 . 8ee alro Frank Carlucci, U§
: - : - 990, Washington,

US GovernmontPrmtlng Offlce 1989 table Inrl, p. 184. N

41/ SIPRI Yearhook 1990, p. 16. Se8 also Soviet Military Power, Washington,
US Government Printing Office, 1988, p. 50.

28/ SIPRI Yearbook 1989, p. 21.

29/ 1bid., p. 3 1. See also Commissariat & 1'Energie Atomique, Rapport Annuel
1989, Paris, CBA, 1990, p. 53.

30/ See Blake, gp, Cit., ps 30.

31/ James P, Rubin, “Limiting SLCM's - A Better Way to START", in Arms
Control Today, 1989, p. 12. See also Carlucci, gp, cit., p. 145.

32/ Ihe New XYoxk Times, p. Al, 24 October 1989.

323/ For a more detailed aiscussion of BMD technologies, see Stephem \Weiner,
“Systems and Techmology", in Ashton B. Carter and David N. Schwara, eds., Ballistic
Missile Defense, Washington, The Brookings Institution, 1984, pp. 49-97.

34/ Ballistic missiles have four phases in their flight profile: (a) boost
phase; (b) post-boost phase; (¢) mid-course phase; and (d) terminal phase. The
success of any defemce would depend on which phase of a missile’s flight path
countermeasures ware taken against it and how successful each phase of the defence
was in degrading the overall level of am attack. U8 Department of Defense, Office
of Technology Assessment, The Heritage Foundation, Anti-Missile and Anti-Satellite
Mmmm_mu.mumm._snumm New Jersey, Noyes Publications, 1986,

p. 18

ﬁ/ ' Sd W PY-1- - aiASA
op. cit., pp. 16 and 26.
26/ Ibid.. p. 16.
37/ Ibid., pp. 127 and 128.

38/ Ikid., pp. 115-119.
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Ndesntinued)

39/ Satellites have a critical role in providing warning of the launch of any
nucl ear missile and provide indispensable links in the coomand and control systens
in both crisis and conflict situations. For an in-depth discussion, see
Paul B. Stares, "Nuclear QOperations and Antisatellites", in Ashton B. Carter,

John D. Steinbruner and Charles A Zraket, eds., Manacing Nuclear Onerations,
\Wshi ngton, Brookings Institution, 1987, pp. 679-688.

40/ See "Counterneasures, Counter-Counterneasures, ad infinitunf, in Hecht,
op. cit, pp. 175-191.

417 See for exanple Harold Brown, ed., The Strategic Defense Initiative:
Shield or Snare?, Boul der, Westview Press, 1987.

427 "CGorbachev Interviewed for United States Television", Facts on File,

New York, Facts on File, Inc., Decenber, 1987, pp. 890 and 891; see al so Pravda,
2 Decenber 1987.
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CHAPTER IV

DOCTRINES AND STRATEGIES CONCERNINQ NUCLEAR WEAPONS

A. Generxal

173. Military doctrines are developed basically to determine the conditions under
which force would be used and as guidelines for force structuring and war plans.
Throughout history military doctri ne6 have changed considerably, reflecting change8
in perceptions, the evolution of the international environment and the development
of different means of warfare. Similarly, various military doctrine8 relating to
the use or threat of use of nuclear weapons have beew continuously revised over the
past 40 years in comjunction with the changes in the nuclear potentials of the
major powers and the rapid technological developments in the field.

174, The concept of deterrence is as old as the phenomenon of war. Doctrines of
deterrence basioally reek to influence the decisions of the opposing ride. Thus

t hey restom the perceptions of the State(o) bei ng deterred. Such a State must be
convinced that the other side has at its disposal the military means to support its
doctrine and furthermore that there is a “sufficient” likelihood that it would
implement it. Generally, deterrence is baaed on the threat of use of force to
prevent someone from carrying out certain hostile acts.

175. In the nuclear age, however, the notion of deterrence has acquired totally now
dimens ions. The overwheimingly destructive power of nuclear weapons has (i ven new
potency to the deterrence posture of the nuclear-weapon 8States. Nuclear deterrence
by the threat of massive destructron is based on the idea that if one
nuclear-weapon State launches an attack on another nuclear-weapon State, t he

def ender will have sufficient force left after the attack in order to be able to
launch a retaliatory strike that would inflict unacceptable damage on the

sweonood e L/ Thua, according to this concept, the aggressor would be dissuaded
from initiating an attack. The question of nuclear deterrenae taker oa particular
significance at the regional level with respect to those States which reportedly
possess nuclear warheads or nuclear explosive devices and which, at the saw time,
are not parties to the Treaty om the Non-Proliferation of Nuclear Weapons. It
relates also to the possibility that nuclear weapons could be used to threateam and
endanger the security of a region and of neighbouring States, creating fer them the

need to devise appropriate security arrangements on which they can rely (see
chap. I11I).

176. Several fundamental issues have been debated more or less since the {anception
of the nucl ear age. One is whet her nuclear weapons are indispensable for an
effective deterrence. Another is whether they can deter conventional attack eor
only nuclear attack. 2/ Major uncertainty also surrounds eriticaily important
guestions under what circumstances a certain State would in fact use its nuclear
weapons. 3/ In this connection, there are those who believe that OB, cannot ® ay
with assurance that reality will unfold according to expectations based on the
existing doctrines and that one cannot dieregard the possibility of evenats
developing independently of the professed doctri nes.

.e : /o-c
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177. Other issues raised arn whether or not a nuclear-weapon State can credibly
extend nuclear deterrence te its allies ("extended deterrence"); whether an assured
retaliatory cagabilicy is eutficlent for deterrence (“minimum deterrence") or if
this ocalls for larger and moxe vueried forces, i.,e, a “war-fighting@* cagabilityr
and, finally, whether deterrence in reality rests on the mere existence of powerful
nuclear arsenals (“existential datarrence" ;. |If that is the case, even guite large
differences in the size of the arsenals, as well as refinements in technology and
employment cuncepts, would be largesiy lrreievent. The quiestion still remains as to
how much and what type o uwclear wemponry ure sufficient for deterrence, In the
view of many, this has, in Lthe past, led to an arms race resulting in excessive
nucl ear arsenals.

178. Different 8tates assess nuclear weapons and deterrrnae differently. There are
‘those who believe that auelear deterrence has played an important role in
preventing tre out break of a world conflict a4d that nualear deterreace will
continue to be a prerequisite for international stability and world security for
the foreseeable future . Others consider that the risks of a failure of deterrence
are too high to be worth taking, since nuolear war could cause intolerable
destruction in any part of the globe, no matter how distant from the centre of
conflict. They believe that nuclear weapons should be banned and abolished and
that viable security alternatives must be considered on the basis of broad
multilateral co-operation rather than on a permanent adversarial relationship.

179. The views on nuclear-weapon doctrines, including deterrence, ar e described
briefly ia section D of the present chapter. More detailed discussions are
presented in the United Nations Study on Peterrence. 4/ The five nuclear-weapon
State6 have submitted, for publication in the present study, short descriptions of
their doctrinal views on t he wen o€ nucl ear weapons. These are given in appendix |I.

180. The following section deacrikes briefly the main features of the nuclear
doctrines of the nuclear-weapon States. These doctrines have historically evolved
and therm has also been a fair amount of interaction between different doctrines,
ai ther through the process of negotiations on arms limitation or through changing
perceptions of threats to the national security of those countries. A great deal
of the evolution of aud interaction between doctrines may be attributed to
dovelopmente of weapon technologies.

B. Doctrines of the nucleax-weapon States
1. The United States

181. Although it was recognized in the United States during the immediate post-war
years that the atomic bomb might potentially change all military strateqy, no
yarticular doctrine had emerged at that time for the use of this weapon, The bomb
was viewed mainly as a somewhat bigger weapon to be used in the same way other
bombs had beeun used. By 1948, strategic air strikes figured prominently in United
State8 Air Force nuclear war planning. 5/

/.0.
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182.Attheend oft he 1940eandt he begi nning of t he 19508, under the inpact of
the changi ng world situation and the development of the Soviet Union's nuclear
aapahility, a re-evaluation of american defeunce policy was begun, whioh affected
both the level of nuclear armaments and military doutrine. The United States
Strategic Air Command, which had been given overall responsibility for target
planning for nuclear weapons use, recommended that, ow ng tothe small sire of the
available arsenal and the paucity of reliabl e intelligence on Soviet infrastructure
targe ts, aounter-city nuclear strikes would be militarily more effeotive than
attacks on the energy and transportation infrastructure. The Korean Var had
prompted « major US military e€tort and President Truman aut horiasd an expansi on of
nuclear weapons praduction, The United States stockpile rose from 50 in m d-1948
to about 1,000 in .953 and reache¢d almost 10,000 by the end of the decade. 8§/

183. At the doatriaal level, in 1954 the United States Seoretary of State,

John Foster Dulles, announced what was referred to as “the doctri ne of massive
retaliation". The United States, according to Dulles, reserved the option of
retaliating instantly, “by means, at tines, and at places of ourchoosing". 2/

That decl aration was said to be intended primarily to under saore the preventive
nature of the nuclear t hreat. It did not imply that the United St-.ces would
automatically bomb the industrial or popul ati on aentres of anadversary in the
event of anattackonthe United States or its allies. The United States would not
necessarily have to meet military aation where it ocourred, but might instead
cespond, with or without nuclear weapons, with attacks on strategic targets.

164. The first Soviet thermonuclea.testi N 1953 and the | aunching cf the first
Sovi et Sputnik in 1957 nade itolearthat the United States coul d beexposed to
nualear strikes. Thia putanendtothei dea v€ the traditional "Fortress America"
and alsoprompted r e- eval uati on of the doctrine of "massive retaliation”. The
question wab raised: if there wae tobe some lower level of cong€liet i nvol vi ng the
Soviet Union, should the onlyavail abl e United States response be all-out war,
particularly when it could mean - *tual suicide?

165. The need for a revised strategy was recoganised by President Ei senhower and
further addressed by the Kennedy Administration. Two developmeants took place. The
first wae the adoption of the single integrated operational plan (8IOP), which
sought to co-ordinate nuclear planning snd delivery bet ween the various American
armed services. 8/ Secondly, NATO's conventional forces were strengthened,
presumabl y to avoid as long as possible recourse to nualear weapons. The
introduction of tacti cal nucl ear weapons in the late 1950s and the emergence of the

concept of limited nuclear warfare were two convergent factors of readjustment at
the level of military doctrine.

186. The resulting NATO doctri ne took t he form of the concept of “flexible
response"., It was put forward in the be ;inning of t he 1960s by United States
Secretary of Defense Robert McNamara. “Flexible respoase" presuned that NATO would
maintain its St andi ng conventional forces at a level &t which it could withstand
attack by the Warsaw Treaty Organi sation u-~tilceserveswere mobilized. Nuclear
weapons would be used only if the West faced defeat in a conventional war, This
required fire existence of flexible and ef fecti ve conventional forces, if necessary
supported by tactical nuclear weapons am! ultimately by strategio forces. The
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aoctrine stated that each case of aggression would be dealt with independently and
American nuclear respoase could be controlled foi varying levels of response tO
aggression., 9/

187. A retaliatory response could be as small as one taatioal nuclear charge or as
large as a multi-target strike on the Sovi et Union. Thus, the Soviet Union would
be deterred from attacking since a conflict would run the risk of escalating to an
all-out nuclear war., 10/ The United States would deploy its nuclear forces in a
structure and in sufficient numbers tO0 enable it +to ride out a possible first
strike by the Boviet Union and then retaliate with enough nuclear forces to destroy
one fifth to one fourth of the Soviet population and one half to two thirds of the
Soviet industry (“assured destruction"). 11/ Secretary Oof Defense McNamara also
initially proposed a counter-force strategy. A counter-force attack is an attack
aimed at an adversary's military capability, especially its nuclear forces; a
oouater-value attack is directed against an opponent’s civilian and economic
centres. However, the technically feasible optioms of the time offered limited
possibilities of reaching and concentrating on military targets. With further
technological developments this Opti on gained in importance.

188, The problem of developing credi bl e options was again elaborated by the Nixon
Administration, Whi ch sought to create a set of “limited nuclear options" and thus
enhance in-conflict escalation control. According to some sources, in 1974 a plan
was outlined for the employment of nuclear weapons in a way that would allow the
United States t0 "conduct selected nuclear operations", 12/ This approach waa
reportedly reconfirmed and further developed by the Carter Administration, although
Secretary of Defense Harold Brown stressed t hat “assured destruction" continued to
form the "bedrock"” Of nuclear deterrence, 13/ The improvemente in the accutaoy of
missiles and in command and control facilities during the past two decades have
stimulated interest in t he concept of "selected nuclear operations” and nuclear
war-fighting.

189. In 1962, the States parties to the North Atlantic Treaty reaffirmed in a
Declaration that none of their weapons, nuclear or conventional, would ever be used
except in response to attaak. 14/

190. Perhaps the most significant doctrinal development in the 1980s was the United
States' initiative for developing a system of strategic defence (SDI). Basically,
the proponents of the idea are endeavouring to deter aggression by denying a
potential adversary the certainty t hat his nuclear stri ke would succeed. They
believe that deterrence would thus become more defensive and less nuclear. 18§/

2. The Soviet Union

191. Aft er the Second World Wes, although the Soviet Union was aware of the
potential of nuclear weapons, this did not seem to have much effect on its military
doctrine, Nuclear weapons were treated simply as bigger explosives,

192, In 1960, the Chairman of the Soviet Council of Ministers; Nikita Khrushchev,
announced that a new branch of the Soviet military forces had been formed - the
strategi- rocket forces. He also announced that the conventional forces would be

/ll'
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reduced or replaced, because nuclear weapons "had made it possible to raise our
country's defeansive power to such a level that we are capable of making further
reduation of our military forces". 16/

193. In 1961 Defence Minister Malinovsky stated t hat on8 of the mosti nport ant
points of the Soviet military doctrine was that a world war = if initiated by an
aggressor - @@inevitably would take the form of a nuclear missile war”. 12/ Thin
waa an indication that the concept8 of deterrence and massive retaliation began to
play am important role am Soviet thinking at the time.

194. These and other statements were followed in 1962 by the publication in t he
Soviet Union of a comprehensive work on military strategy edited by Marr hal

v. D. 8okolovsky, which recogniged the revolutionary impact of t he appearance of
nuclear weapons on military strategy. Mae central thesis in this work was that a
war where the two major Powers were involved would inevitably escalate to a general
nuclear war

*1tshould be emphasisedt hat, with theinternati onal relations ® Xxirting
under present-day condition8 and the present level of devel opment of military
equipment, any ar med conflict will inevitably escalate into a general nucl ear
war if the nuclear Powers are drawa | Nt 0 this conflict." 18/

Baaed on this assumption, the Soviet Union attenpted in parallel tobuild up its

strategic nuclear forces c¢reating an ability, i f necessary, to deliver a credible
strike in case of war.

195. When the concept of "f lexible response’ war adopted by NATO in 1967, the
Soviet views on total nuclear war also started to change gradually. Nuclear
weapons were still depicted a8 a decisive element of war, but 4t war maintained
thrt only with conventional combined arms operations could the war be won.

Begi nni ng in 1965-1966,t he Sovi et Uni on apparently began tocomsider thatnucl ear
war could remain geographically limited. The new e¢ition of Marshal Sokolovsky's
work on military strategy suppcrted an increasingly flexible view of the use oOf

nuclear weapons, t hus indicating possibilities other than simply massive strategic
retaliation:

"In working out the forms tnd methods for conducting a future war, an
entire number of questions rhould be considered:s how will the war be
unleashed, what char acter will it assume, who will be the main enemy, will
nuclear weapons be employed at the very start 6€ the war or in the course of
the war, which nuclear weapon8 - strategic or only operational-tactioal -
where, in what area or in what theatre will the main eveats unfold, ete." 19/

196, Eventually, Soviet doctrine underwent further changes. It subsequently held
that a war would not inevitably become nuclear. Thus, the Soviet military writer
Colonel-General A. 8. Zjoltov wrote in 1972 that "it is completely possible that a
war can be conducted Wi t h only aonvsntional weapons". 20/ He said that warwi thout
nuclear weapons was possible; even if nuclear weapons were used, these weapons
oould not solve all military tasks; the use of nuclear weapons against some targets
might prove not operative) nuclear weapons could under some circumstance6 be an

/...
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obstacle for the advancenent of a country'sown forces; and that many conventional
weapons could be used with great effect against the nuolear weapons of an enemy,

197, In1976, itwas stated on the highest |evel in theSoviet Union that "ifall
presently acocumulated nuclear stockpilea were used, humanity would be totally
destroyed". 21/ in 1981, the Soviet Union announced that viotory in nuclear war
woul d be impossible, o sentiment it has expressed over since. [n 1982, the Soviet
Union officially declared that it woul d notbe the girst t 0 use nucl ear weapons in
any conflict, |t stated that it would not seek to use nuolear weapoms since any
use, no matter how |imted, aould lead to escalation to all-out nuclear war.
Nevertheless,t he Sovi et Uni on continued the expansi on of itsstrategic nuclear
forces, Whi ch, according to the Soviet Union, took into account the need to ensure
thedrsurvivability.

198, The Decl aration adoptedin 1987 by the Soviet Uni on and ot her States parties
co t he wWarsaw Treaty Organisation envisaged a new alliance military doctrine
subordinated to t he task of preventing war, whether nucl ear or conventional.
Military means to resolve any di sput e8 were said to be inadmissible in t he nuclear
age. The Declaration painted out that the defensive nature of their military
doctrine resided in t he undertakings of the Warsaw Treaty States that they:

( a) would never, under any circumstances, initiate military action unless they were
themselves { he target of an arned attack) (b) would not be the £irst to use nuclear
weapons; (a) did not have any territorial ol ainr {0 anyother 8tate; and (4) did
not view any State or any peopl e as their enemy. 22/

199. Despite the significant improvements in the international situation and in
Soviet-American relations, the Soviet Union considers that ithar to take into
account in its defence structure, including its strategic arms structure, the
considerable mlitary potential oftheUnited 8tates and NATO. For the strategic
nucl ear forcesof t he Sovi et Uni on, theessence of defencesufficiencyis
determined by the need to maintain those forces in such quantity and quality as to
provide reliable retaliation capability against nualear attack upon it in any
circumstances, even the most unfavourable. The Soviet Union maintains that it does
not seek military supremacy over the United 8tates and does not |lay Claim teo
greater security, but at the same tine itis fully resolved not to allow the latter
togain mlitary supremacy over it.

200. The Soviet Union believes that thestrategic balance that has developed
between the nuclear forces of the USSR and those Of the United Staten, both in the
overall quantity of strategic! nucl ear weapons and in their real operational
potential, makes possible in any circumstances to inflict unacceptable damage on
the aggressor in a retaliatory (second) strike. The Sovi et Uni on has stated t hat
itis in favour of curbing the nucl ear arms race through the contractual lowering
of the levels of nuclear weapoms. In reducing strategic nuclear weapons, emphasis
should be placed on enhancing strategic stability through strengthening their
invulnerability while reducing their overall quantity and thus cataining these
weapons as effective means Of retaliation but not of attack (£irst strike).
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3. ZIhe United Kingdom

201. The United Kingdo. remains fully integrated in NATO. As a nenber of NATO, the
United Kingdom is covered by the United States' extended deterrence. Evea though
the United Kingdom’s nuclear forces are conmitted to NATO's policy of flexible
response, the United Kingdom’s possession of its own nuclear weapons gives it an
option to initiate independently a nuclear response t O attack. These two roles
would complicate the strategic responses of a potential aggressor.

202, Although the United Kingdom's Lance tactical nuclear missiles are under a
dual-key system with the United States, it8 other forces are controlled by the
United Kingdom alone, British nuclear weapon8 are deployed bot h on British soil
and in the Federal Republic of Germany. 23/ During a European conflict and where
British nuclear weapon8 were t 0 be used a8 part of NATO forces, the Supreme Allied
Commander in Europe, an American, need8 British approval to order the use of
British atclear weapons. 24/

203, British strategie doctrine is based on what is commonly known as minimum
deterrence. In view of the relatively limited number of strategic warheads at its
diepoaal, at present some 126, the doctrine is presumed to be almost purely
counter-value. 28/

204. Most of Britain’s forces are targeted on the Soviet Union, In 1962 Britain
dedicated 1ts Polaris force to NATO as a strategi c deterrent to publicly underline
the focus Of 4its nuclear forces., 26/ Tie United Xingdom's strategic nuclear forces
ensure that it could "infliet a blow so destructive that the penalty f or aggression
would have proved too high". 27/

4. Erance

205. Along with t he process of withdrawing its military forces from NATO control in
1966, France was developing the essentials of its autonomous national doctrine of
nuclear deterrence. France maintains an independent nuclear force, since it
believer such a force to be essential for 4its defence and independence.

206, France’8 nuolear strategy is one of dissuasion du faible au fort, or the weak
deterring the strong. Deterrence and security rest on the t hreat of nuclear
retaliation against a conventional or nuclear attack on France.

207. According to French declarations, if France felt ditsvital interests were
threatened, it would launch a nuclear "last warning" toward the attacking State.
Should the aggressor persist in his actions, t hi s shot would be the precursor of a
devastating nuclear attack against Fraance's opponent. Since France’8 nuclear
doctrine is well publicised, the purpose of the ultimate warning would be that the
attacker could then determine that the benefits gained by pursuing the attack on
France would b far inferior to the costs incurred by doi ng so. 28/
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208. Oiginally French nuclear strategy was defined as being ained at defending
French territory. Subsequently, France indicated that it was ained at defending
the vital interests of France. France stresses that the decision to use its

nucl ear weapons can, by definition, only be made on the sole basis ofits nationa
sovereignty. To fulfil its nuclear strategy, the French triad ensures a survivable
second-strike capability that is seen as reducing the likelihood of a pre-enptive
strike agai nst France. 29/

5. China

209. Wen China first acquired a nuclear-weapon capability, it announced that China
woul d never be the first to use nuclear weapons, and would not, in any
circunmstances, use nuclear weapons agai nst a non-nucl ear-weapon State. 30/

However, China's nuclear weapons enploynment strategy remmins largely unknown.

210. China's defence policy was based for many years on the concept of a "people s
war" on the ome hand and nucl ear deterrence on the other. In the 1960s the

peopl e's war concept dominated. According to Mao Zedong, an attack on China,

whet her nucl ear or conventional, would have to be followed by an invasion of ground
forces, and this is where the supremacy of the concept of the people's war would be
felt. Hostile forces would be lured deep into China's territory, "bogged down in
endl ess battles and drowned in a hostile human sea". 31/

211. Asa result, the Chinese seened tohave opted for a mniml nuclear
deterrent. .Im addition, in spite of a renewed enphasis on its regular nilitary.
forces, China continued to promote the idea of "peasant armies", which, owing to
their siae and dispersal, could not be wiped out by nuclear attacks. The Chinese
force structure supporting its nuclear doctrine, however, was reported to be
pragmatic and flexible. 32/

212. During the last years of the 1970s, it seened that the adherents of the
concept that in war nmen are nore inmportant than weapons had |ost ground.
Furthernore, there were indications that efforts were under way to develop nore
modern general - purpose forces in order to nmeet nore limted nilitary contingencies
than the extremes of nuclear deterrence or mass war. There were also indications
that China was interested in developing tactical nuclear weapons. 33/

213. It appears that currently in China, the nodernization of existing

nucl ear -weapon systens takes precedence over a dramatic quantitative build-up of
nucl ear forces. 34/

C. Relationship between nucl ear weapons., non-nuclear
weapons and deterrence

214. The rel ationship between nuclear and non-nucl ear weapons and its impact on
mlitary doctrines is crucial to an exanination ofthe concept of deterrence.

,Ol‘
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218, The discussionr egar di ng thiarel ati onshi p has centredchiefly on tho
situation prevailing 4a Europewhere the twomlitary alliances, NATOandthe
Warsaw [reaty Organisation, have over the years facedone anotherwith a | arge
concentration of forces,bot h nucl ear and oonventional. Notwithstanding this
concentration onEurope, similar points oould be drawn in relation to the
Sino-Soviet nuol ear bal anoe andi ndeed to maritime strategy int he Paoi fi o.

216. Onthe NATO ai de, the perceived superiority of the Soviet Union and the Warsaw
Treaty countries Wit h regard to oonventional f oroes has | ong been a focal pointof
a debate on the overall balance of forces, including t he role of nuolear weapons in
t he mai nt enance of a credible deterrent posture in Europe. The doctrine of

flexible response presupposes the existence of conventional forces sufficlently
strong to provide the NATO alliance with options other t han those of defeat or an
early nuol ear response., At the same time, NATO has considered it necessary to
retain the possibility of afirstuse of nuol ear weapons at least a8 |ong an the
perceived oonvent i onal imbalance has not been rectified and the ot her side
possesses | arge and flexible nuol ear foroes. | N a policy declaration, the North
Atlanti o Council Meeting hel d at Brussels inMay 1989 stated initscommuniqué t hat
“the Allies’ sub-strategic nuclear forces are NOt neant to compensate for

oonventi onal imbalances”. 35/ | n June 1990, NATO foreign ministers statad that
"for t he foreseeable f uture, the prevention of war will require an appropriate mix
of survivable and effective oonventional end nuol ear foracaatthe lowest levels
consistent W t h our security needs". 34/

217. The debate om the need to further reduce incentives for the early use of
nuolear weapons in a major war in Europe has continued during the 1980s. In 1979
the United States decided to reduce its stockpile of taotioal nuolear weapoms in
Europe. At the NATO meeting at Montebsllo in 1963, decisions were takenon the
further restructuring of NATO's foroea, including an agreementt o wit hdraw a t ot al
of 1,400 taotioal nuclear warheads fromexisting stockpiles. 37/

218. The SovietUni on holds thatits military doctrine har traditionally stressed
the importance of bot h non- nuol ear and nuol ear weapons as elements of an effective
mlitary posture. Over the years, the emphasis of thee8 components has varied,
reflectingt he evol ution inthe Soviet overall comcept of mlitary atrategy aswell
as its perceptions of the threat8 to its national security. This pertains to the
European t heatre dmparticul ar, whieh throughout the post-war peri od hae remained
the pri mary theatre of operati on8 in Soviet military planning. | N recent times,
Soviet mili.ary doctrine haselehorated a new approach towards det erm ni ng the
strength of armed foroea, their structure end military construction as a whole that
is being put into effect. The Soviet Uni on has stated that im deal i ng with these
issues it proceeds from t he princi pl e of reasonable sufficiency for defence. 38/

219. With regard to strategic offensive weapons, this principle, according to the
Soviet Uni on, requires maintenance of t he approximate balance in such weapons
between t he Soviet Unionend the United States. Their atructure may differ, but
their potential oombat capability at any level of reductions should be comparable,

220. The Boviet position is that, for oonventional armed foroea, sufficiency for
defence implies a level of battle strength at which they are capabl e of repelling

/ll.
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possi bl e aggression, but, at the sanme tine, not capable of carrying outan attack
and conducting | arge-scal e offensive operations. .This means giving armed forces a
non-of fensive structure; limting the nunmber of strike-weapon systems; changing the
groupings of armed forces and their deployment, with the ai m of enhancing their
capabilities fordefence; and lowering the levels of mlitary production, mlitary
expenditure and nilitary activities as a whole.

221. The Soviet Union has announced that the structure of its Armed Forces is being
reorganised in a defensive spirit, as follows. Apart from unilateral reductions in
its Armed Forces by 500,000 nen (to be conpleted by the end of 1990) the number of
mlitary regions, armes and general nmilitary divisions has been reduced. The
correl ation between means of of fence and neans of defence is being changed in
favour ofthe latter. Operational manoeuvre groups and concentrated tank groupings
have been dishanded. Those Soviet divisions still remaining for the present in the
territories of the allies ofthe Soviet Union are being reorganized. 39/ A | arge
nunber of tanks are being withdrawn from these divisions (40 per cent of those in
the motorised infantry divisions and 20 per cent of those in the tank di visions)
and taken out of service. The divisions are being given a defensive structure. 40/

222. Follow ng the unilateral wthdrawal of some500 tactical nuclear weapons from
Europe in 1989, the Soviet Union announced that it was willing to makefurther
significant reductions of its tactical nuclear missiles as soon as the NATO
countries would formally agree to start negotiations on tactical nuclear weapons in
Europe. It also reiterated its proposals to include the issue of short-range

nucl ear forcesin the agenda on disarmanent and arns reduction in Europe. |In

April 1990, NATO agreed to start negotiations on tactical nuclear weapons after the
conclusion of an agreement on conventional force reductions in Europe (CFE).

223. The progress in the CFE negotiations at Vienna, the Soviet conventional force
reductions, the restructuring of Soviet and other Warsaw Treaty country forces in a
more def ensi ve direction, followi ng the adoption in 1987 of a new mlitary doctrine
ofthe Alliance, as well as the wthdrawal of someUnited States tactical nuclear
war heads from Europe, are devel opnents with potentially far-reaching inplications
for traditional force postures in Europe.

224. The highest representatives of the Warsaw Pact member States, gathered in
Moscow on 7 June 1990 for a neeting of the political consultative conmittee,

stated, inter alia; "Participants in the nmeeting are unaninous in their opinion
that the ideological eneny imge has been overcome by nutual efforts of the East
and the West". They further stated: "Confrontation elenents contained in

documents of the Warsaw Treaty and the North Atlantic Treaty Organization that were
adopted in the past are no longer in line with the spirit ofthe time" (see
A/45/312, annex) .

225. At the July 1990 North Atlantic Council meeting of Heads of State and
CGovernment, a Declaration was adopted in which it was stated, inter alia, that the
Alliance "will never in any circunstances be the first to use force". Furthermore,
the Declaration stated the following: 41/



A/45/373
Engl i sh
Page 55

"The political and mlitary changes in Europe, and the prospects of
further changes, now allow the Allies concerned to go further. They wll thus
nmodi fy the size and adapt the tasks of their nuclear deterrent forces. They
have concluded that, as a result of the new political and nmilitary conditions
in Europe, there will be a significantly reduced role for sub-strategic
nucl ear systems of the shortest range. They have decided specifically that,
once negotiations begin on short-range nuclear forces, the Aliance will
propose, in return forreciprocal action by the Soviet Union, the elimnation
of all its nuclear artillery shells from Europe.

"New negotiations between the United States and the Soviet Union on the
reduction of short-range nuclear forces should begin shortly after a
CFE agreement is signed. The Alies concerned will develop an arms control
framework for these negotiations which takes into account our requirenments for
far fewer nuclear weapons, and the dimnished need for sub-strategic nuclear
systems of the shortest range.

"Finally, with the total wthdrawal of Soviet stationed forces and the
inpl ementation of a CFE agreement, the Allies concerned can reduce their
reliance on nuclear weapons. These will continue to fulfil an essential role
in the overall strategy of the Alliance to prevent war by ensuring that there
are no circumstances in which nuclear retaliation in response to mlitary
action mght be discounted. However, in the transformed Europe, they will be

able to adopt a new NATO strategy nmaking nucl ear forces truly weapons
of last resort.

"We approve the mandate given in Turnberry to the North Atlantic Council
in Permanent Session to oversee the ongoing work on the adaptation of-the

Alliance to the new circumstances. It should report its conclusion as soon as
possi bl e,

*In the context of theserevised plans for defence and arns control, and
with the advice of NATO MIlitary Authorities and all member States concerned,
NATO will prepare a new Allied nilitary strategy noving away from 'forward
defence', where appropriate, towards a reduced forward presence and nodifying
*flexible response* to reflect a reduced reliance on nuclear weapons. In that
connection, NATO will elaborate new force plans consistent with the
revol utionary changesin Europe. NATO will also provide a forumfor Alied
consul tation on the upcom ng negotiations on short-range nucl ear forces."

D. Differin itions regarding nucl ear rren
226. Depending on the attitude regarding nucl ear weapons and the role of these
weapons in international relations, schools of thought on the subject range from
acceptance by necessity to total rejection of nuclear weapons (see United Nations
Study on Deterrence).

227. Proponents of deterrence maintain that deterrence is not justawestern
position but a universal concept. They believe that the successof nuclear

/...
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deterrence is a political and strategic fact of the post-war period. It has been
deenmed necessary for constraining the offensive use of mlitary forces and feor
resisting possible mlitary and political intinidation by a potential opponent.
Thus, in their opinion, nuclear deterrence is an exclusively defensive strategy and
represents t he best means of maintaining stability. 42/

228. The existence of nuclear deterrence, they believe, has not only preserved the
European continent from an East-Wst armed conflict, but hasalso led to a historic
break with the process of confrontation, which frequently gave rise to arned
conflicts. In their opinion, no system of security has been able up to now to
offer guarantees simlar to those provided by nuclear deterrence. They maintain
that deterrence is also fully conpatible with the principle of self-defence
recognized by the Charter of the United Nations. 43/

229. Furthernore, they also believe that conventional warfare, which since the
Second World War has decimated populations in many parts of the world with
increasingly destructive weapons, is no nore noral than nuclear non-warfare.
Consequently, nuclear deterrence cannot be judged in noral or ethical terns without
taking into account what they consider the mostrelevant criterion in this respect,
that of stability: past, present and future. The world is no less secure today
than in 1914 or 1939 when nucl ear weapons were unknown. 44/

230. The critics of nuclear deterrence point out that nuclear weapons are weapons
of massdestruction radically different from any other weapons mankind has
previously known. They are weapons that defy traditional concepts of strategy.
Any nucl ear-weapon State that relies on nuclear deterrence, they believe, must
ultimately be prepared to enploy its weapons. They contend that nilitary response,
according to international law, nust not beout of proportion with an arned
attack. The use of nuclear weapons in responss to a conventional attack would be,
however, inherently a disproportionate response. Furthernore, their use would
entail a risk of escalation to an all-out nuclear war, which would mean not only
the total destruction of conbatants, but also a threat to the survival of

non- nucl ear-weapon States and, in the end, of all mankind. The order of damage
likely in a nuclear conflict would be beyond all historical experience. 45/ The
overwhel ming majority of non-nuclear-weapon States have rejected nuclear weapons
and related doctrines as a means for their security.

231. Abasic conceptual difficulty associated with the doctrine of nuclear
deterrence in the opinion of its critics is that it continues to expound the
utility of the possession of nuclear weapons and their possible use. Since all
States have equal rights to security, such an approach, they argue, runs couniter to
desired objectives of nuclear non-proliferation, particularly in an environnment of

improved international relations. In addition, critics arguethat it is not
possible to prove that nuclear deterrence is to be credited with the maintenance of
peace in Europe. In any case, the risk of nuclear war is unacceptable to them (see

chap. VI1). Furthernore, they believe that in somecases the possession of nuclear
weapons conplicates the solution of international problens, particularly at ths

regional level. Acountry that possesses nuclear weapons and is not a party to the
Non-Proliferation Treaty will rely on such weapons, for purposes ofintimdation or
if necessary foruse, as long asregional problens remain unsolved, and it will do

£
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SO in its dealings with parties that do not have nuclear capabilities for warlike
purposes. In such a case, nuclear deterrence thus becomes a significant factor
mlitating against the integrity of certain regions.

232. Other criticisms include the issue of rationality. Critics contend that
m sperception of the other side's notives, miscalculation or even accidental |aunch
of weaponry could renmove weapons from rational control.
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CHAPTER V

DEVELOPMENT, PRODUCTION AND TESTING OF NUCLEAR WEAPONS

233. The international community is divided on the issue of the possession of
nuclear weapons. The overwhelming majority of States have refrained from acquiring
such weapons. More than 45 years after the first nuclear devices were developed,
only a small number of States have acquired nuclear arms. Significantly, more than
130 States, including three nuclear-weapon States, in the Final Declaration of the
1965 Third Review Conf erence of the Non-Proliferation Treaty, declared their
continued support for the prevention of proliferation of nuclear weapon8 or other
nuclear explosive devices. )/ It appears, therefore, that the wvast majority of
States believes that acquisition of nuclear weapons would not serve their security
interests and that emergence of additional nuclear-weapon States is liable to have

considerable regional, or even global, security ramification8 (see chaps. VII
and VIII).

234. A decision to develop, build and test a nuclear weapon is complex. Following
a political decision to acquire nuclear weapoms, a non-nuclear-weapon State must
develop the required technologies and ensure the rupply of nuclear fissile
material. Considerable research, development, enginesringand i ndustrial capacity
ar e required to build facilities ei t her tomake enri ched uraniumox to extract

pl ut oni um from spent reactor fuel. To build such facilities is a complex and
expensive task, whi ch 4is beyond the domestic capabilities of many couatries.

235. After t he deci sion has been madeas to how toacquire the fissile material, a
State must decide whethsr to test its developed weapon. It is probable that a
workable first-generation fission weapon could be developed without testing,
although it is uncertain how reliable this device would be. The Hiroshima bomb was
not tested, and design and construction may well be easier today Wi th the use of
supercomputere. To develop advanced nuclear weapons, such as fusion weapons,
would, however, require testing,

B . Nuclear testing and it. relationship to the continued
development of warheads

236. The tenting of nuclear war heads is a critical element in the production of
nuclear weapons, because each new type of nuclear weapon typically requires the
development of a new warhead. It is believed that most testing is done to develop
specific new warheads, with half a dosen explosions required to develop a brand new
design. Further teats are conducted to check weapons as they come off the
production line, and also for their reliability when they reach the stockpile. 2/
Nuclear-test explosions are also used to research new Linda of nuclear weapons.
"Weaponsecf fects" tests are also carried out to measure the effect of radiation on
military equipment. Most detail8 of nuclear testb are xept secret.
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237. Al five nuclear-weapon States conduct nuclear tests as part of their weapons
programres. Between 1945 and 1989 there were 1,819 internationally recorded tests
(an average of one test every nine days) with a total yield of nany hundred
megatons (see table ). Testing has been carried out on every continent except
South America and Antarctica, as well as on a number of island territories in the
Pacific COcean. The United States, the Soviet Union and China test at isolated
sites within their respective mainlands. The United Kingdom uses the American test
site in Nevada. France has two test sites in French Polynesia.

Table 1. 3/cent nucler. testing data

First Current Nunber of tests
Country t est test site 1986 1987 1988 1989 All tests
United States 1945 Nevada 14 14 14 11 921

Uni on of Sovi et
Socialists Republics 1949 Semipalatinsk/ 0 as 23 17 7 642

Novaya Zenlya

United Kingdom 1952 Nevada 1 1 0 1 42

France 1960 Mururoa/ a 8 8 a 180
Fangat auf a

Chi na 1964 Lop Nor, 0 1 1 0 34
Si nki ang

a/ The USSR held a noratoriumon testing August 1985-February 1987.

238. Except for a few underwater tests, the early tests were carried out i=m the

at nosphere, provoking w despread concern about the effects of radioactive

fall-out. Since the 1963 Treaty Banning Nuclear Weapon Tests in the Atnosphere, in
Quter Space and Under Water (PTBT), the United States, the Soviet Union and the
United Kingdom have conducted their testing at underground sites. France continued
to carry out atmospheric tests on French territory in the South Pacific (see

sect. F below) till 1974 when it changed to underground testing only. China ended
atmospheric testing in Sinkiang in 1980. 4/

239. The nucl ear-weapon States have based their decisions to devel op new nucl ear
weapons, upgrade and test new nucl ear-weapon systens on the follow ng grounds: to
ensure effectiveness of the nuclear deterrent by continued nodernization of the
nucl ear stockpile; to maintain the reliability, survivability and safety of nuclear
stockpiles; to allow the nuclear Powers to subject command and control equipment to
nuclear effects: to permt developnent of snaller warheads with potentially limted
collateral effects. 5/
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240. The nuclear-weapon States have used testing to amass a vast amount of weapons
expertise and a wide range of nuclear weapons. They feel that nuclear weapons must
be tested if they are to remain credible. While some nuclear explosions have been
used to test trigger and safety mechanisms, many nucl ear warhead components can be
tested without an explosion.

c . Costs of acquiring and maintaining nuclear weapons

241. Both of the two previous United Nat i ons studies on nucl ear weapons (1966 and
1980) tried to estimate the costs associated with the acquisition of nuclear
weapons by a State that decides on such an undertaking. The two studies agreed
that a nuclear weapons programme would cost less in real terms t 0 implement at
their respective times of preparation than it did in 1945. This was attributed to
technological progress in several fields, in conjunction with a wide dissemination
of related knowledge within the framework of peaceful nuclear energy development.
However, the two studies also agreed that anynuclearweapons programme\woul d still
be very expensive. The establishment and operation of a nuclear reactor or an
enrichment plant or both would be very costly. The development of an advanced,
dedicated delivery system might cost even more.

242, The costs of a nucl ear reactor may be subdivided into three main categories:
the cost of constructing the reactor, the fuel costs and the operational and
maintenance costs. The cost of construction depends om the capacity, size,
location, design and type of reactor to be built as well as on the availability of
a skilled work force. Therefore,the investnent costfor capital equipmentis
highly variable from reactor to reactor. The cost of fuel is more predictable,
depending only upon price and quantity. Operational and maintenance costs elso
vary with the size and type of operation, although these costs are morestavle from
year to year.

243. The cost to a country of trying to develop and construct nuclear weapons and
their delivery systems would be enormous and a call on the national budget that
only a relatively small number of countries could sustain. Not only would a
country have to divert a significant quantity of its human, technological and
material resource8 to the project, but it would also have to devote its highest
quality resources to this task. The infrastructure required to support a peaceful
nucl ear power programme is extensive) the demands of a aucleat weapons programme (O
well beyond that, particularly if the country hae to develop an indigenous
enrichment capacity to provide tissile materials for the weapoms. Added to these
already huge costs would be the expense of developing advanced dedi cated delivery
systems.

244. 1t is easier to construct and operate a dedicated plutonium production reactor
than an electrical-power-producing reactor. Investment casts for the simplest type
of graphite-moderated reactor giving enough plutonium-239 for two weapons annually
(10 kg of plutonium) are estimated to be in the range of $25 to $50 million. The
capital cost of a reprocessing plant to extract plutonium from irradiated fuel
would amount to an additional $50 million. Personnel requirements for construction
and operation are modest and plutonium could be produced four year8 after the start
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of the construction. In order to obtain plutoniumfor 10 to 20 weapons per year
with a safe and reliable reactor, investnment costs woulda range up to perhaps
$1,000 nillion and the project would require some50 to 75 engineers and 150 to
200 skilled technicians. The timespan until the first output of plutonium would
be five to seven years. 6/

245. For an enrichment plant, costs maybe categarized as for a reactor. Tha
operational and mai ntenance costs are often proportional to the separation work
actually done, which is indicative of the size and activity of the operation. This
is often neasured in mass separative work units (kg SWU) per tinme unit. The anmount
of separative work needed to produce a givenquantity of enriched urani um depends
on the type of plant, the quality of the "feed", i.=. the input, the level of
enrichment of the final product and the residual U 235 content of the depleted
"tails". For instance, to produce, inacertain plant, onekilogram of reactor
fuel, enriched to 3 per cent from natural uraniumwth a 0.2 per cent uranium 235
content in the tails, 4.25 kg SWu is needed. To produce the same amount of
weapon-grade material under the sane conditions requires 226 kg SWJ. 7/

246. Though costs can vary widely, all enrichment plants are expensive. In the
United States, by the end of 1984, the total investment in piant and capital

equi pment for all three United States gaseous diffusion plants was $3.86 billion
(an average of $1.28 billion each). According to unofficial sources, at the end of
1986, 2.59 mllion kgswo went for United States defence activities, at the price
of approsimtely $82-$100 per kg SWU. 8/

247. someacadem c sources estimate that the total anpunt world w de of

weapon- grade urani um produced since the Second Wrld War ranges between 1,000 and
2,000 tons. Simlarly, the total quantity of weapon-grade plutonium produced world
wi de anounts to 100-200 tons.

248. Currently, the United States is no longer producing enriched uranium for its

nucl ear weapons, since it has sufficient resources in its stockpile and in old
weapons that it plans to scrap in the near future.

D. Peaceful uses of nuclear explosive devices

249. Since the advent of the nuclear agein 1945, the international comunity has
sought both to use nucl ear energyfor peaceful purposes and at the sane time to
prevent the spread of nuclear weapons. The; issue of peaceful nuclear explosions
(PNEs) is closely connected with the pursuit of these two goals. Wile nuclear
expl osi ons have a potential of being carried out for civil purposes, the practical
techni cal and economnic benefits of suchuse of a nuclear device remain in doubt.
Moreover, the prevalent view is that the technology for devel oping any expl osive
nucl ear device is not distinguishable from thatinvolved in the devel opment of a
nucl ear weapon and that the explosion of such a device for peaceful purposes is

i ndi stinguishable from a nucl ear-weapon test. A non-nucl ear-weapon State capable
of exploding a nuclear device could therefore emergeas a nucl ear-weapon State ina
significantly shorter tine. 8/
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250. Two broad categories of potential peaceful use of nuclear explosive devices
have bwen ident!fied: (a) excavation and landscaping (e.g. canal and dam
construction) and (b) contained application (e.g. curbing runaway gas well £ires,
stimulating oil and gas productiom, Creating storage cavities amd conducting deep
seismic soundings). Soviet peaceful nuclear explosions have encompassed all of the
uses described above. 10/

251. The United States and the Soviet Union, hopeful of achieving technical success
and economic advantages from peaceful nuclear enplosioas, each began conducting
PNE-related test explosions in the 1960s. France carried out research or peaceful
nuclear explosions but did not conduct any tests. China and the United Kingdom
have never expressed any interest in peacefuli nuclear explosions, and there are no
indications that they have ever had such programmes. In 1974 India announced that
it had carried out a peaceful nuclear explosions it is the only non-nuclear-weapon
State to have done so. This event aroused concern among other countries. 11/

252. The United States peaceful nuclear explosions programme, established i n 1957,
consi sted of an active research and development effort and 12 actual nuclear field
tests to investigate possible uses for gas stimulation and large-scale excavation.
The advantages of using nuclear explosioms for these purposes were not demonstrated
by the programe. Because of this and the increasing public concern for the
environment and possible increases in radioactivity, the United States terminated
its programme in 1977. 12/

253. The first explosives used in the United States peacef ul nuclear explosions
programme were existing nuclear weapons modified to meet under gr ound emplacement
conditions. As experimental data became available, however, it became clear that
the United States peaceful nuclear explosion devices would require special
characteristics to minimise health and safety effectss; these characteristics would
include low-fission explosives for excavati on and all-fission devices to minimise
residual tritium for use in oil and gas stimulation. All testing of the devices
was done at national test sites, while the analysis of each event focused on
whether the device performed as expected and what radioactive elements were
present. 13/

254. The Soviet Union also had an active peaceful nuclear explosions programme,
conducting over 100 detonations since 1965. However, the programme has been
seriously scaled back. Excavation applications apparently were abandoned a decade
ago, owing to discouraging experimental results and strong public objections on
environmental grounds. The main Soviet ef forts now seem to f ocus on creating
underground facilities for storage of gas condensate and conducting deep seismic
soundings. 14/

255. Five major treaties on arms limitation and disarmament deal in whole or in
part with the issue of peaceful nuclear explosions, all attesting to the similarity
of nuclear explosive devices for military and for peaceful purposes (see

chap. VIII).

/lll
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256. The original optimism on the possible benefits of the PNE technology has now
beenr eversed. The combination of environmental problems, delicate arms control
issues, oost and security and safety problems have all contributed to a common
understandlng that the PNE technology is generally impractical.

E. Physical, medical and environmental effects of nuclear
weapons production

257. The complete nuclear-weapons production cycle comprises many operations,

i.e. mining and milling of uranium, uranium enrichment, reactor fuel fabrication,
operation of reactors for plutonium production, spent fuel reptocessing, weapons
manufacture, handling of weapons, dismantling of weapons and final disposal of
waste. Many of these operations ate also common to civilian use of nuclear
energy. Most, if mot all of then, are associated with possible ri sks to the
personnel involved and to the environment. Accidental releases of radioactive
subst ances and chemicals during ongoing processes or by effluents, transports and
so op resulting from ..anagement Of wastes may cause environmental damage.

256. The United States nuclear warhead production industry currently consists of
17 major facilities in 13 states. 15/

259. There has been i ncreased scrutiny by the United States of its nuclear reactors
used to produce materials for nuclear weapons, revealing safety concerns at a
number of the United States nuclear-material-production facilities. Therefore, all
of the United States Department of Energy’s nuclear-weapons-material-pt.>ducing
react ors have been shut down as at early 1990. As a result, the United States has
not produced any new ttitium since at least June 1988, as the Department’s three
operational tritium production reactors at the Savannah Rivet facility, in the
state of South Carolina, have all been shut down.

260. The United States is estimated to have about 500 metric tons of weapon-grade
uranium, enough to support all existing United States nuclear weapons. 167 In
194, President Lyadon Johnson decided that the United States stockpile of highly
enriched uranium was sufficient to support American nuclear weapons requirements,
Si nce then the United States has not produced any additional highly enriched
uranium for weapons. 32/

261. The United States currently has about 100 metric tons of plutonium, enough to
support its current stockpile of nuclear weapons. 18/ In addition to the plutonium
in existing nuclear warheads, the United States has reserve and scrap plutonium
that could, depending on modernisation requirements and retirements, continue to
support a nuclear arsenal for some time. 19/ United States legislation prohibits
diversion of plutonium from civilian power plants to weapons use.

262. The Soviet Union is thought to have built a total of 14 military nuclear
reactors, the same number that the United States originally built. Four of them
have been closed down. The 10 Soviet reactors that are still in service will soon
have been operating for about the same length of time as United States military
reactors, before the United States reactors were shut down. 20/
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263. The Sovi et Union has announced thatin 1989 it st opped production of enri ched
uranium that it closed in 1987 onereactor that was producing weapon-grade
plutonium and that it plans to close down in 1989-1990 a few note such reactors.
In 1989, t he Soviet Union announced that it planned to decommission by the year
2000 all plutonium-producing reactors. Four reactors producing weapon-qr ade
plutonium in the wvieciaity of Kyshtym will be shut down by the end of 1990. Out of
six plutonium-producing reactors that will still be overating, three reactors will
bs closed by 1996 and the last three bef ore the year 2000. 21/

264. The Soviet Union has also been cxperiencing difficulties with its
auclear-weapons producti on facilities, It has been reported that the Kyshtym
Industrial Complex, established in 1946 and therefore the oldest nuclear-weapons
ptoduation faeility in the Sovi et Union, was experiencing difficulties similar to
those of its American counterparts. The plant has experienced severe radioactive
and toxic pollution, critical mechanical lapses and public fears about heal t h
threats. Thisi S nota new probl em for the Soviet Union. Mismanagement of nuclear
waste caused a huge explesion there in 1957 that showered hundreds of square miles
with dangerous radioactive particles. It forced the evacuation of note that 10,000
people and created a radi oacti ve sone 65 mileslongand alnost 6 mles wide. In
addition, the Soviet Union poured caesium, strontium and other nuclear wastes
directly into a | ake wi thin the complex, making it unfit for human use. More than
30 years later water reserves in the surrounding area are still undrinkable. 227

265. The 1957 aaaident at Kyshtym, which was dercribed in detail by the Soviet
press 32 years later, coupled with the accident at Chernobyl in April 1956, has
also caused popular anxiety in the Soviet Uaiom about nuclear technology. As a
result of variousi nci dents, both in the Soviet Union and in the United States,
donestic concerns about the d&angerspeopl e face £rom t he weapons industry have
begun to enter the debate about tre safety of nuclear facilities. 23/

266. These concerns have prompted the United States Department of Energy to propose
spending $28.6 billion over the next five years to correct the conditions at civil
and military nuclear sites around the United States. The money would be used to
clean up pollution, to repair equi pnment and for research to develop new methods to
dispose of radioa~tive and chemical waste. The plan is intended to correct nuclear
and chemical contamination and repair damage at 94 nuclear sites in 19 stotes in
ths United States, of which 72 atenolonger active. 247/

267 Under the plan, at least $13 billion is to be spent on the disposal of 1low-
and high-level radioactive wastes. The low-level waste includes cardboard boxes,
gloves and other material contaminated with radioactive substances, which are not
acutely harmful but can be dangerous with long-term exposure. The hi gh-1evel waste
consists of radioactive elements like caesium and strontium. Most of these wastes
are stored as liquids. They emit penetrating radiation that can be lethal near the
storage vessels even after very short exposure. 25/

260. Among the problems identified at United States nuclear-weapons production
plants were: (a) releases of radio-nuclides and other harmful substances into the
air, water snd seily (b) plants run without adequate worker protection or safety
precautious; (¢) toxic and radi oacti ve waste accumulating in thousands of dump
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sitesy and (4) hasardous materials being unsafely transported through heavily
populated sections of major Anerican cities. 26/

269. There is little information as to whether the other three nuclear-weapon
States are having any problems with their military reactors on a scale similar to
those being experienced by the United States and the Soviet Union. However, the
United Kingdom has experienced some cont am nation, on at least one occasion, from a
reactor used for production of weapon-grade f£issile material. France has not met
with amy similar difficulties, according to Freach officials.

F. Physical, medical and environmental effects o f testing

279. Radioactive materials from atmospheric testing occasionally caused stcong
local contamination and were also distributed globally. However, since the signing
of the PTBT, the United Kingdom, the Soviet Union and the United States have not
conducted atnospheric tests.

271, Continued testi ng throughout the 1950s spread radioactive substances over Utah
and Nevada and over ships andi sl ands in the Pacific near the Bikini Atoll tests.
Army troops were also placed near the atomic test sites in 1952 and 1953 as part of
an exercise to test the effects of the use of nuclear weapons on combat

readiness. 22/ A higher incidence of cancer has been reported in these troops,
although an explicit link to the tests has not been established. The concern about
this global contamination led the United Nations to establish in 1955 the United
Nat i ons Scientific Comm ttee on t he Effects of Atomic Radiation (UNSCEAR). This
Committee has repotted to the General Assembly on a regular basis e¢a the levels of
contamination and the associated health effects.

272. Fall-out has affected test areas, some of which have not yet been restored to
safe, habitable conditions. Different components in the fall-out from a nuclear
test remain radioactive for periods varying from a few days to many millennia,
Despite precautions being taken, weather conditions occasionally led to significant
amounts of radioactive material being carried to nearby inhabited regions. Some
biological effects of the testing have been clearly demcnstrated, such as the
thyroid tumours following exposure after at mospheri c tests of children on the
Marshall Islands. Other alleged effects of exposure on, for example, troops from
the United States and the United Kingdom, and of the population in the contaminated
areas in the vicinity of the test sites are still being studied.

273. The effects of underground testing depend on the yield and depth of the blast
as well as the geological character of the test site. The bulk of the radioactive
debris is trapped within vitrified rock, which is formed in the explosion chamber
during the test. Immediate releases of radioactive substances can occur by the
venting of gas to the surface through the shattered rock above the chamber. While
it is normal for rigorous saf ety precautions to be i n force at underground test
sites, instances of venting, of varying seriousness, have occurred. The health of
test site workers, who work in close proximity to a range of radiation hasatds, is
closely monitored. 28/

/..0
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274. For testing to be safe in the longer term, rock formations at test sites must
be sound enough to prevent the leakage of high-grade radioactive material into the
ground water over several thousand years. Critical faatore include the
leachability of the radioactive waste, the flow rate of the ground water, the
absorption character of surrounding rock and the isolation of the site itself. 29/
Scientific studies have reached various conclusions on the likelihood and severity
or future leakages. However, there is a natural and widespread concern that test
sites may not prove able to contain radioactive waste and that serioue leaks could
have environmental and medical consequences.

275. Underground nuclear tests also produce geological disturbances. The
underground cavity fotmd by the explosion soeon collapses, causing some surface
disturbance . Seismic waves from the blast may affect the whole test site, adding
to concerns about its long-term integrity and causing ot her damage in some cases,
such as marine landslides. Small seismic waves can be detected from great
distances. However, underground nuclear tests ate not thought to trigges larger
earthquakes,

276. There are two testsites in the SovietUnion forthe conduct of nuclear

tests - one near the town of Semipalatinsk (Kasakhstan) and one on the island of
Novaya Zemlya, between t he Batents Sea and the Rata Sea inthe Arctic Ocean, The
first Soviet atomic bomb was exploded at the Semipalatinsk site in 1949 and in 1953

a hydrogen bomb was exploded t here.  Prior to 1963, atmospheric nuclear tests wer e
carried out at that site.

277. In 1969, two commissions of experts were established at the request of public
ot gani sati ons i n Kasakhstan, and they have brought to light a number of factors
raflecting the adverse effect of tests on the population and on plant and animal
life in areas of Kagakhstan adjacentto the test site. In particular, ithas been
determined that during the 14-year period when atmospheric tests wer e conducted,
approximately 10,000 people were exposed to radiation in areas immediately adjacent
to the test site. Anong these 10,000, the aver age equivalent dose varied from 0.02
to 1.6 sievert (Sv). The remaining population r ecei ved lessthan 0.02 Sv. 39/ (As
a comparison, for a professional who has to deal with ionizing radiation, an
equivalent dose of up to 0.05 Sv over a year is not considered to be a health
haaatd, according to current international standards.)

276. Between 1959 and 1987 the mortality rate from leukaemia tripled in the
Semipalatinsk region. Birth defects resulted in a significant increase in infant
mortality. The incidence of births of children with subsequent mental retardation
was three to five times higher in the areas adjacent to the test site than in the
country as a whole. In a ssmple survey of the population conducted in 1969, almost
half those examined showed decreased immunological resistance. As early as 1962, a
medical commission of the Academy of Sciences of the Kazakh SSR established that
tha incidence of maligaernt tumours in the Semipalatinsk region was 35 per cent
higher than average for the Republic. 31/

279. Following the conversion of the Semipalatinsk test site to use solely for
under ground tests, the radiation situation improved significantly. The level of
background radiation is now almost the same as natural background radiation.
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Nevertheless, after each underground nuclear explosion, water is lost from the
wells and water supply and sewage pipes burst. Cracks appear in the walls of
buildings. Even today, unusually large numbers of people are treated in
polyclinics and both children and t eachers show a sharply reduced ability to work.

280. The Uwnited States test area is situated in Nevada. Early United States
nuclear tests had been carried out in New Mexico, Mississippi, Colorado, in the
central Pacific on atolls in the Marshal |l 1slands, the Northern Line Islands and in
the Aleutian Islands. The Nevada test site was chosen as a continental proving
ground in Decenbst 1950 to reduce the expense and logistic problems of testing in
the Pacific .

281, The Nevada teat site has been used for both atmospheric and undetground
testing. It has been reported that inthe 1950s and 19600 employses at the site
had been exposed to dangerous levels of radiation during post-explosion work. The
Office of Technological Assessment has also disclosed that 126 underground tests
since 1970 have released toughly 54,000 curies of radiation, which is only a very
small release oompared with that emanating from an atmospheric explosion. The

Of f£iee has concluded that these releases from underground tests have not
jeopardised the health of nearby residents.

282. The United Kingdom uses the Nevada test site for its underground tests. Early
United Kingdom tests had been carried out in the central Pacific and in Australia.

203. There is little information available about the conditions at the Chinese test
site atLo Nor in Singkiang. The testing base covers an area of more than

100,000 km# in the Gebi desert. Both atmospheric and underground tests have been
conducted there.

284. Nuclear testing in the South Pacific has become an area of contention between
some of the nuclear-weapon States and a number of South Pacific States.

285. French nuclear testing takes place on the atolls of Mururoa and Faagataufa in
the territory of French Polynesia. France began atmospheric testing there in 1966,
switching to underground testing alone in 1974, Recently, France announced that
its test programme weuld be reduced ftom eight to six tests annually and the level
of secrecy surrounding the programme would be reduced.

286. There has been a long international debate about the safety and desirability
of French tests. France says that testing is necessary to ensure the effectiveness
of its nuclear forces, It is satisfied that the testing programme is safe. The
test sites are isolated (1,500 people live in a 500 km radius) and a variety of
safety precautions have been taken.

287. French nuclear tooting is a matter of concera to most South Pacific

countries. They strongly object to manifestations of nuclear weaponry in the South
Pacific, a sentiment reflected in the Treaty of Rarotonga (see chap. VII), and have
made many calls for Prance to stop testing in the region. In 1973, upon the
request of Australia and New Zealand, the International Court of Justice indicated
that the Govermament of France should avoid nuclear tests causing t he deposit of
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radioactive fall-out ea the territory of Australia, New Zealand, the Cook Islands,
Nive or the Tokelau Islands. However, in 1974 the Court found that France had
entered into a commitment not to carry out atmospheric tests in the South Pacific
and that, aooordingly, t he Australias and New Zeal and eclaims no longer had any
object, 32/ Concerns coatinue t 0 be expressed about the environmental and health
effects of French underground testing. In particular, some scientists feel there
is a significant risk of radi oactivity leaking into the surrounding ocean over
time. 33/ However, France has allowed several independent studies which have shown
no significant radioactive pollution of the areas investigated. 34/
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Notes (continued)
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Notes (continued)
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CHAPTER VI
EFFECTS OF USE OF NUCLEAR WEAPONS AND CONSEQUENCES OF NUCLEAR WAR

A. Gepneral

288. The existing knowledge of the effects of the use of nuclear weapons 1is far
f tom complete. In only two instances were nuclear weapons used in actual war
condi tions, against the Japanese cities of Hiroshima and Nagasaki in 1945. The
outcome of these cxplosions has been painstakingly i nvesti gat ed, yet conasiderably
different data are given by different sources, in particular with regard to the
nunmber of casualties. Even in recent years, new findings have been brought to
light about the detailed effects of the bombings of Japan.

289. The studies on the effects of a nuclear war are generally based on data from
Hiroshima and Nagasaki, nuclear-weapon testing and extrapolations or scientific
hypotheses that by definition cannot be verified. Irrespective of the
sophistication of the various models applied in the different studies, it should be
borne in mind that no desk calculations could give a true picture of the
consequences of nuclear warfare. The accounts given below should therefore be
considered only as indications of the magnitude of the effects of nuclear war as
described in these studies.

290. Studies carried out to determine the effects of the use of nuclear weapons
have all used different war scenarios and applied vari ous ot her ascumptions. The
ecenarioe ranged from the explosion of one nuclear weapon to an all-out nuclear
exchange. Apart from t he number of weapons used, other scenari o paraneters are,
for instance, the explosive yield and height of burst of the individual weapons,
the character of their targets, especially the populatica density in the target
area, and climate and weather conditions. The results have usually been presented
as estimates of the number of people killed and injured, as well as of material
damage to built-up areas, loss of industrial capacity, and so forth.

291. Should large numbers of nuclear weapons ever be used, the total effect would
be much | ar ger and more complex than the sum of i ndi vi dual cases. |nmediate damage
may be enhanced by i nteractions of a direct and physical nature. Important
additional uncertainties pertain to the overall social, economic and political
aftermath of the sudden and wldespread devastation that a nuclear war would

entail. There are also long-term, large-scale physical consequences, including
climatic effects, of a war involving many nuclear explosions. All of these
large-scale consequences will afiect non-combatant nations, partially on a global
scale, for a long time after the war,

B. Effects Of one nuclear explosion

292. The explosion of a nuclear weapon causes damage in several ways: intense
thermal radiation, a powerful blast wave and nuclear radiation from the fireball
and from radioactive fall-out. There is also a pulse of electromagnetic radiation
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harnful to electrical systenms. O these, the fall-out has a delayed effect, while
all the others are imediate. 1/

293. When a nuclear weapon is exploded above ground, the first noticeable effect is
a blinding flash of intense white light. The light is emtted - om the surface of

the "fireball", a roughly spherical mass of very hot air (the tenperature is of the
order of 10 million®°C) and weapon residues, which develops quickly around the
expl odi ng weapon and continues to grow until it reaches a maxi mum radius, which

depends on the yield, 27 During this time, and for some time after, the firebal
emts thermal radiation both as light and - mainly - heat. Wen the firebal

rises, it cools off and is gradually transformed into a huge mushroom shaped

cloud. A colum of dust and snmoke sucked up fromthe ground forns the stem of the
mushroom  After sone 10 nminutes, when the cloud is fully developed, it will have a
height and a diameter of several kilometres, dependent on the yield. By then

about one third of the explosive energy has been released as heat. 3/

Thernal _radiation

294. The effects of thermal radiation would be manifold. Wthin and close to the
fireball, everything would be vaporised or nelt. The thermal radiation could be
expected to kill or severely injure people directly exposed to it at relatively

| arge distances. Materials that are easily ignited, such as thin fabrics, paper or
dry leaves, my catch fire at even longer distances. This may cause numerous
additional fires, which under sone conditions may form a huge fire storm envel oping
much of the target area and adding numerous further casualties. That was the case
in Hroshima, although it is considered less likely in nodern cities. 4/

Al r bl ast

295. rhe bl ast wave carries about half the explosive energy and travels nuch sl ower
than the various forms of radiation, but always at supersonic speed. The arriva

of the blast wave is experienced as a sudden and shattering bl ow, inmmediately
followed by a hurricane-force wind directed outwards from the explosion. Near. the
explosion, virtually all buildings would be utterly demolished and people inside
themkilled. At somewhat |arger distances, ordinary buildings would be crushed or
heavily damaged by the conpressional |oad as they would be engulfed by the blast
overpressure and the wind drag. People inside could be crushed under the weight of
the falling buildings, hurt by the flying debris of broken windows, furniture,

etc., or even suffocated by the dense dust ofcrushed brick and nortar. Al the
primary blast destruction would take place during a few seconds. 5/

296. Some of the energyin the blast is transferred to the ground, creating a shock
wave in the underlying soil or rock strong enough to damage even fortified
underground structures. The transfer of energywoul d become nore efficient the
closer to ground level the explosion occurs.

Nucl ear radiation

297. Before any visible phenonena occur, the exploding device starts to emt an
intense burst of neutrons and gamma rays. Virtually all of this radiation is

foue
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released during the first one or two seconds. 1Itis rapidly attenuated with
distance as it travel8 t hrough the air. For an explosion similar to those over
Hiroshima or Nagasaki, this radiation is strong enough to render human beings in
the open unconscious within minute8 at distances up to 700 or 800 m from
ground-gero. §/ The exposed persoms, if tbey survive the blast and heat, would die
in lees than one or two days from the radiation injury. The radiation received at
a distance of 1,300-1,400 m from such an explosion woul d al so be fatal but death
may be delayed up to about a month, At 1,800 mor more from gr ound-setO few i f any
acute radiation injuries would be expected to oOoccur. However, late radiation
injuries may be induced by lower radiation levels. Im addition, acute radiation
sickness caused by non-lethal doses could trail O f With a state O general
weakness protracted over month8 and years. 1/

Electromagnetic pulge

298. Simultaneously, a small part of the gamma ray energy is converted to
electromagnetic energy through interaction with the surrounding air and develops a
strong electromagnetic field, whieh is also propagated outwards (see figure 1).
This phenomenon, known as electromagnetic pulse (BMP), taker the form of a very
short burst of electromagnetic waves in the radio frequency spectrum, up to at
least 1 MHa3, which trails off withim about one thousandth of a second. Electronic
equipment might suffer EMP damage even i f it were not connected to any antennae. 8/

Nuclear fall-out

299. The fireball, and later the cl oud, contain8 nost of the radioactive atoms,
mostly fission products, that were formed in the explosiom. While the total weight
of these fragment6is amall, about 1 kg, their combined acti vity one hour after the
explosion equals that of several thousand tons of radi um (although the emitted
radiation is somewhat different). Thieactivity decays rapidly, however) during
the first two weeks it decreases to one thousandth of what it was one hour after
the explosion. A8 the cloud develops, the radioactive atom8 are incorporated in
larger particles formed by condensi ng wvapours and m xed-in dust and dirt. The
range of the radiation is relatively short compared to either the height of t he
cloud base or the size of the devastated area. For this reason, the radioactive
particles in the cloud do not constitute a health hazard until they are deposited
on the ground as radioactive fall-out. g/

/‘0.
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Figure 1. High-altitude electromagnetic pulse

A nucl ear explosion at, say, 100 km above the Earth will create EMP phenomena
within a 1,200 kmcircle. If, for instance, Mscow were chosen as ground-zero, the
EMP disturbance would reach from the Kola Peninsula to the Black Sea. It would

al so cover parts of Finland, Poland and Romania. (The heights of the burst and the
source region are greatly exaggerated in conparison to the curvature of the Earth.)
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300. The radioactive cloud drifts, change8 shape and eventually disintegrates under
the action of the wind8 at those altitude8 where it is stabilised. At the same
time, the particle8 carrying the activity subside with speeds that depend strongly
on their sigze. In the case Of an air burst, most particles will be very small and
it may take from day8 to years for them to reach the ground. By that time they
have | ost moat of their activity and have been scattered overa W de area.

Fall-out over intermediate times may be denoted tropospheric, while the very slow
deposition of particle8 injected into the stratosphere is usually referred to a8
global fall-out. This fall-out radiation doe8 not cause any acute ill effects, but
over the decades to follow it will contribute to the occurremce of "late effects"
(additional cancers and genetic injuries). 10/

301. When the nuclear weapon explodes at or close to t he ground, with the fireball
in direct contact with the surface, thousand8 of toas of soil are injected into the
hot vapours. Large (daiameters up to one millimetre or more) particles then carry a
significant part of the residual activity. Theseparti ol er comedown toearth in a
matter of hours or even minutes and create an intensely radioaotive contamination
field in the downwind wvieinity of ground-sero. ‘'ials ro-aalled immediate fall-out
gives rise to acutely lethal radiation doses for unprot ected people over |arge
areas. The possibility of late radiation injuries in this area i s also nuch [ arger
than in the case of an air burst. 11/

302, The size of the areas affected by the vari ous effect8 described above will
depend primarily on the explosive yield and the height above the ground of the
explosion. It is also influenced by other factors specific to each situation such
as weather conditions. Some of these factors are not yet fully understood. 12/
Wind velocity is particularly important for £fall-out.

303. It is generally considered that the area on the ground affected immediately
would be circular. 1Its size incroases with increasing yield but in less t han
direct proportion to it. Roughly, ten-fold or hundred-fol d increases in the yield
produce five-foldand twenty-fol d increases respectively i n the area devastatedhy
air blast. 13/ Thearea exposed t0o a certain levelofthermal radiation increase8
more rapidly w th vyield than doer that atfected by air blast. This implies that
thermal effects ~ fires and burns - will become progresaively more dominant with
increasing weapon yields. Conversely, the initial nuclear radiation loses most of
its importance when the yield increases.

304. Areas of damage caused by different effects will vary with the height of
burst, generally decreasing somewhat with decr easi ng hei ght. These vari ati ons are
relatively unimportant in comparison to the moat dramatic additional effect of
explosions close to the ground surface, i.e.the generation of |ocal radioactive
fall-out, as described above. In a matter of hours, the fall-out will cont am nate
an area downwind of the explosion that is very | arge conpared to that affected by
blast and heat. The size of the cont am nated areais expected to beroughly
proportional to the fraction of the explosive yield due to fissiom, although the
actual distribution of fall-out i s determ ned by wind8 and precipitation. 14/

/..l
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305. Anot her influence of variations in the height of burst relates to EMP,
Surfaae or low air bursts will generate EMP t hat may have harmful effects on

® lootrioal and electronio equipment out to a distance of about 3-10 km from
ground-gero, depending on the expl osi on yi el d and the equipment sensitivity. The
streagth of t he EMP at the ground Will then decrease W t h increasing height of
burst up to an altitude of 10 to 15 kme« when burst8 occur at still higher
altitudes, a strong EMP will again be experienced on the ground. This is due to
the combined effects of atmospheric density variation in the altitude and the
geomagnetic field. This EMP covers a W de area, since it extends outwards in all
directions as far a8 the line of sight from the burst point, A nuclear explosion
at an altitude of 80 km woul d affect a eircular area with a radius of about 1,000
km, Thus a high altitude burst might cause EMP damage over entire countries while
all other effects (except possibly flash blindmess at night) would be

negligible. 18/

. Levels of immediate drstruction in various scenarios
1. Effegts of & nuclear explosion over Sities

306. Many of the studies referred to above have describad the immediate

consequences Of nucl ear air bursts - oftem with high explosive ylelds - over large
cities. The nunmber of tatslities and level of destruction in such a scenario
depend om many faators, including the size n€ the city and the distribution of its
population in relation to weapon yield, the height of burst and ground-aero
location,

307. That one nuclear weapon of relatively low yield can destroy a city of
intermediate size and kill a | arge portion of its population was convincingly
demonstrated in August 1945. The aatual numbers of peopl e Killed or injured in
Hiroshima and Nagasaki are still under debate. In the case of Hiroshima, between
310,000 and 320,000 people were exposed to the various effect8 of the atomic
explosion. Of these, between 130,000 and 150,000 had died by December 1945 and an
estimated 200,000 by 1950, if latent effects are imclul2d, In Nagasaki, the
corresponding number8 are 270,000-280,000, 60,000-8C,000 and 100,000, 16/

308, The 1980 United Nations study reported the consequence8 of a 10¢ kt low
airburst over the centre of a European city with 0.5-] million inhebitants.
Scientists had estimated t hat such an explosion could kill up to half the
population, that at least half of all building8 withia a radius of 5-6 km would be
destroyed by blast, and t hat rougbly that same area might be ablaze with fires
within sa hour after the explosion.

309. Possible consequences of megaton explosions Over large cities were swnma:iized
an the United Nations study im 1980 (see figures 2 and 3). The United States
Congress Office of Technology Assessment (OTA) in 1979 and the World Health

Organigetcion in 1984, as well as several independent organizatiuns, have also dealt

with the sunject. Assuming only airbursts, which means disregarding the
possibility of local fall-out with its associated additional casualties, the
followir- table summarizes the results:
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Figure 2.
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City Heapon yield Casualties Source
(Megatons) (Millions)
Killed Total

Detroit 1 0.5 1.1 OTA 1979 11/

Leningrad 1 1.0 2.0 OTA 1979 18/

New York 15 5-10 United Nation8 1980 19/
London 1 1.5 3.2 WHO 1907 20/

310. As another example, an independent study group at Princeton 21/ estimated the
casualties that would result if the 100 most populated regions in the United States
and the Soviet Union were exposed to one 1 Mt airburst each. This was estimated to
cause uUp to more than 70 million casualties, of whiah about 90 per cent would be
killed outright, in the United States and even larger numbers in the Soviet Union.
The resulting numbers may vary by a factor of up to 2, depending on what type of
model is bedng used.

2. Copnsequences of A puclear exchange

311, Most studies of the possible consequences of a nucl ear exchange assume that a
multitude of nuclear weapons are employed. These scudies have some general points
in common: (a) in any densely populated area, the ratio of civilians to military
among those killed and injured would be very highs and (b) i f ground bursts
occurred, the number of casualties would rise significaatly, owing to radiation
injuries, since adequate shelters would not be available, The higher the yields of
the explosions at ground surface the more important fall-out becomes. The number
of eivilians killed or injured by fall-out could far outnumber those affected by
blast and heat.

312. Several studies have considered t he consequences of a nuclear war in whi ch all
the weapons used are “tactical”, having yi>lds from 1 kt to some 100 kt, and are
aimed at military targets. In some Burcpeaa scenarios, the number of explosions
has been taken to be more than one thousand, with a comnbi ned vyield in the range Of
20-100 Mt, and the number of early deaths among civilians has been estimated to be
between 10 and 20 million. 22/

313. Many studies of a major nuclear exchange, involving large numbers of strategic
warheads, have been carried out, particularly in the United States. In these
studies various scenarios have been described, generally categorised as either
counter-force or counter-value strikes. 23/

314. Im a counter-force strike, surface bursts woul d probably be usedinl ar ge
aumbers, as they maximise the probability of destroying hard military targets, e.g.
ICBM silos. The major cause of civilian casualties would then be early fall-out.
Attacks against strategic bomber bases and strategic submarine bases might use air
bursts and, to the extent that these facilities were located close to population
centres, blast and thermal ef f ects woul d cause consi der abl e aamage in such areas.

/...
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315. The United States Congressional Office of Technology Assessmeant (OTA) study
published in 1979 quotes United St at es government st udi es indicating that between
2 and 20 million Americans would be killed within 30 days after a counter-silo
attack on the United States ICBM sites, 24/ The same study concludes that a
comprehensive counter-forceatt ack on the United States woul d produce about

14 million dead even if the present fall-out shelter capability were utilised. A
United State8 counter-force strike against the Soviet Union would result in
somewhat similar numbers of casualties, according to OTA., The majority of
tatalities within 30 days of a counter-force attack would be caused by radiation
due to early fall-out from surface bursts. 38/ Other studies are in approximate
agreement with these results.

316. In the studies referred to above, extensive sheltering of the civilian
population is assumed. An uninterrupted rtay in shelter during several weeks would
be required to avoid still larger casualties. This would cause serious problems of
sanitation, food and water supply, air filtration, health, communication to the
outer wor | d, psyaholoyioal tensions, and so on.

317. After a counter-force Stri ke, economic activities, especially in contaminated
areas, would be disrupted for months and per haps vyears. Furthermore, radioactive
fall-out would cause serious problems to agriculture. Livestock would have little
protection against fall-out. A severe decline in the supply of meat and dairy
products would therefore result after a certain peri od of time and many years would
be required to build up new livestock. Radiation effects on crops would depend on
the seasom, an attack im spring causing more damage thza one in the summer or early
autumn. Radioactive elements filtering down into the ground water would be taken
up by plants amd, through grasing, by cattle and other animals. Quantities of

radi oactive substances coul d then enter the hunan systemt hr ough consumptionof
foodrtuffs from contaminated areas and contribute to the total number of late
radiation injuries (bee sect. D below),

318. The national capacity for food production, processing and distributioa would
probably be even more severely af f ect ed by an extensive counter-value attack than
by a counter-force strike. Destruction of storage facilities, processing plants
and transport facilities would result in a general food shortage within a short
period of time. The destruction of virtually all petroleum refinery capacity,
pipeline systems, and so On would have immediate consequences for transportation,
heating and electricel power producti on. A counter-value attack could well entail
the successive decay, i f not the complete collapse, of social and political
institutions.

319. Thetaek of the survivors after a large nuclear war would be beyond our
comprehension and they could face the complete breakdown of international order.
In these circumstance8 reconstruction might be all but impossible.
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320. The possibility must oe taken into account that nuclear power industry
installations, such as nuclear reactors, reprocessing plants or storage for spent
nuclear fuel and radioactive wast e, might be hit bv nuclear explosions. Should
this happen, most or all of their radioactive content might be surged into the
explosion and add to the fall-out from the explosion itself. Ifone or a few such
installations were destroyed, the additional anount of radi oaative substances
released would be limited. If, however, such installations were systematically

targeted, the additional amount of radioaative substances released would be very
substantial. 26/

321. The production rate of radi oactive substances in a 1,000 MW nuclear electrical
generating station is equal to t hat of one 60 kt atomic bomb every day, but after
some time of reactor operation most of the short..l1ife radiation would be limited to
their saturation levels and the long-life radiation would dominate. In
reprocessing plants and waste storages, only long-life radiocactivity would

remain. 21/ Because of this equilibrium, the activity released from a reactor
would become gradually more important in comparison to that contained in the
explosion debris as time goes by,

322. Systematic destruction of nuclear facilities would thus add marginally to the
short-term radiation aft er the attacks, but after a week or so, the coatribution
from destroyed facilities to the radiation effects would dominate. In areas with
many nuclear installations, like Europe, North America and Japan, destruction of
these facilities would make large areas uninhabitable for a century or more. 28/
Comparison could be made with the Chernobyl accident, where part of the radioactive
content of one reactor was released without the driving force of a nuclear
explosion. 29/

D. Medical effects

323. During the 1980s, considerable attention was given to the study and

description of the medical aspects of nuclear war. Generally speaking, injuries
related to nuclear explosions fall into three groups - mechanical, thermal and
radiation-induced - although all kinds of combinations ar e likely. 39/

Psychological effects would be likely to add to scecial disruption in a nuolear
exchange. Mechanical injuries (fractures, soft tissue wounds, crushinjuries) as
well as thermal injuries (burns), are well known to medical science in general. IA
a nuclear context, though, problems would arise from the huge numbers of casualties
and lack of resources. Acute radiation injuries, on the other hand, are uncommon
in peacetime. The symptoms ar e often unspecific, at least initially, rendering the
diagnosis uncertain. No specific remedies exist. In addition, delayed effects of
radiation are quite different from acute radiation illness. 31/

/...



A/45/373
Bnglish
Pago 66

1. Mechanical and thermal injuriss

324. AA explosion may cause mechanical injury by overpressure acting directly on
the human body or by causing the person to be swept away or dragged by the blast
wind and throwa against a hard surface. The number of casualties is likely to be
much hi gher after a nuclear explosion over a built-up area as a result of heavier
material destruction, such as collapsing building structures, flying debris, and so
forth.

325. Thermal injuries are mainly skin burns caused by the heat radiation (flash
buras) or by fires ignited by this radiation (flame burns). 1A addition, the flash
of heat aad light might cause injuries to the eyes. Internal burns from inhalation
Of hot air or gases may occur im areas on fire, as Well as toxic effects or
asphyxiation from smoke and funmes. Flash burns, which are typical of nuclear
explosions, are generated within a fraction of a second, whereas ¥ lime burns
develop more slowly. The damage to tissue is not quite the same, as internal
organs are more affected by the slower heating in flame burns. 32/

326. Moderate buras over 20 per cent of the body, or severe buras over 10 per cent,
are considered to be grave even under ci rcunst ances favourable t 0 treatment and
healing. If no treatment at all is available, mortality from burn injuries will be
very high. For instance, a 40 per cent bura might be fatal in one case out of five
if medical treatment is optimal, but fatal in all cases if treatment is delayed for
24 hours. 33/

2. Radiation injuries

327. The most specific! medical ef fects related to a nuclear explosion are the
radiation injuries. 34/ Ioniaing radiation from such explosions- would always
inflict some damage to biological tissue. Therefore, humans, animals and plant8
would be af f eat ed.  Generally speaking, the larger the radiation dose, t he more
severe the resulting radiatioa injury to the organism. The injury to the
individual caused by any given dose, would vary, however, depending on the species,
age and general condition of the irradiated individual, the composition of the dose
and the rate of irradiation.

326. Human radiation injuries can be of different typess acute radiation sickness,
long-term effects that comprise an increased probability of late cancer and genetic
effects, And short-term effect8 such as injuries in the prenatal stage and
decreased immunological resistance.

329. A nuclear explosion would cause radiation injuries in several ways. Almost
all of the initial radiation dose would be received from high-intensity radiation
released withim seconds in the immediate vicinity of the burst. This would be
followed by t he radiation from fall-out. The fall-out radiation emanates from
particles outside the body, emitting harmful beta and gamma rays (external
radiation). Large doses associated with early fall-out will »a followed by lower
intensity radiation received over a long period of time - from hours up to days, if
it is possible to leave the area, otherwise much longer. There is Some difference

/00.
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in biological response, however: a slowly accumulated dose is generally considered
less harmful than an equally | ar ge instantaneous dose, OW hg to recovery
mechanisms. On the other hand, r ecovery mechanisms are overwhelmed in many cases
of repeated exposure*

330. In addition to the external radiation, living tissue may be injured by
radiation from radioactive substances in the fall-out that have entered the

organi sm by breathing, eating and drinking. The radiation doses received from such
internal sources are likely to be much smaller than early external doses from
fall-out. On the other hand, internal doses might accumulate for long times in
specific organs and may thus contribute significantly to late radiation injuries,
in partioular, cancers.

331. Some types of cells are more radio-sensitive than others, and consequently
certain organs or functions are disturbed at lower dose levels than ot hers. The
stem cells in t he bone narrow, which produce various types of bl ood cells, are
highly radio-sensitive. Hence, the so-called bone-marrow syndrome, characterised
by low levels of certain blood cells, including lymphocytes, dominates the

radiation response of the human body at moderate dose levels. Before this syndrome
appears, however, there are other, unspecific symptoms called “prodromal". The
term "acute radiation sickness" covers the prodromal stage, the bone-marrow
syndrome and t he gaetro-intestinal and neurovascular syndromes appearing at higher
doses. 38/

332. For the reasons described above, aa important form of treatment of radiation
injuries would be to prevent or reverse infectlioas by providing the patients with
t he cleanest possible environment, preferably in isolated wards, and by using
antibiotics, antimycotics Md blood transfusions. Resources of these Kkinds will
most likely be scarce or unavailable in the aftermath of a nuclear war.

333. Those who survive an acute radiation injury stand a | arger risk thaa others of
contracting certain diseases, in particular vari ous forms of cancer. These
afflictions are called late radiation injuries, as they may remain latent for years
or decades before mani f esti ng themselves. Evenifthe radi ati on exposure was not
large enough to cause a state of acute siakness, it would produce an increased risk
of late cancer. Radiologists now estimate the cancer risk per unit dose to be
about five times hi gher than previously thought. This means that 5 to 10 cases per
man-grey 36/ are expected instead of 1 to 2 cases.

334. When the exposure is an essentially uniform, whole-body irradiation from an
external source, the total risk mentioned above is the sum of specific risks f or
different types of cancer, among which leukaemia, lung cancer and possibly stomach
cancer are the most common. Exposure to radiation from internal sources will add
to the overall dose received by a particular organ. Certain radio-nuclides
accumulate in some organs. 317/

335. Radiation at much lower dose levels seems to be harmful to the human foetus,

especially during the first four months or so of gestation. An exposure in utero
cm give rise to malformations, mental retardation and i ncreased susceptibility to
serious diseases, including childhood cancers, in addition to am increased ri sk of
pre-natal or neo-natal death.

/...
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336. Furthernore, it is known that radiation affects the gonads (ovaries and
testicles) and tiat radiation-induced nutations maythen appear in the reproductive
cells. It has been suggested that the changes maybe transmitted to live

of fspring, thereby constituting a genetic damage that could beconme manifest in that
or future generations. However, it is very difficult to assess the precise

rel ationshi ps between radiation doses and genetic damage in humans. The data
available is insufficient to denonstrate genetic damage anong the offspring of

Hi roshi ma and Nagasaki survivors, for instance,

337. The 1980 United Nations study assumed in a "worst case scenario" that the
source of radiation would be global fall-out from 10,000 M total explosive yield.
It quotes one consequence Of this to be between 5 and 10 nmillion excess fatalities
from cancer over a period ofabout 40 years, The recent scientific findings, as
adopt ed by UNSCEAR, 387 woul d indicate corresponding nunbers of 25-50 million, with
an additional number of non-lethal tumours (including thyroid cancer) totalling
perhaps 10 mllion. The cases of hereditary ill health caused by radiation may
number a mllion or so in the first two generations and several nillion over the
indefinite future.

3. Other health effects

338. There are other long-termfactors that nmust be taken into account. The need
for medical care would obviously be mostacute during the first hours or days
following a nuclear exchange. For instance, one nuclear explosion could produce
tens of thousands of burn victinms. In view of the fact that the United States has
facilities to treat about 2,000 serious cases ofburns and Western Europe about
1.500, it is clear that even peacetime resources would be quite inadequate to
manage t he casualties. 39/ Moreover, peacetine resources will not be available, as
the qualified medical services either would be destroyed by the nuclear explosions
or, if they are intact, maybe tooremotefromthe scene to be efficiently used. 4¢s

339. Furthernore, it is likely that production of nedical supplies would be
severely disturbed if mjor cities were attacked. Shortages of antibiotics or
vaccines, for instance, would affect the whole world. The same woul d mostlikely
hold true for other products, such as pesticides and detergents, which are needed
tomai ntai n hygienic standards and to fight different vectors of epidenic

di seases. The severe food shortages and starvation that would be likely to occur
in the aftermath of a majornucl ear war would add considerably to the detrinmental
effects on global health. ais

E. Environnental and other global effects

340. It has long been recognized in principle that certain consequences ofamajor
nucl ear exchange would not be possible tolimitto the territories of

nucl ear-weapon States, or the territories ofother nations being included in the
nucl ear exchange. This fact has becone morew dely accepted during the last few
years, concomitant with new findings that add further dinensions' to the projections
of the global aftermath of such an exchange.

/loc



A/45/373
English
Page 89

1. Climatic effects

341. The question of climatic perturbations has been thoroughly studied in the last
decade. The analyses done up to 1980 had focused largely on the possible changes
in the climate due to the injection of dust into the atmosphere caused by nuclear
explosions. The new analyses £irst carried out in 1982 teok into account in their
calculations an additional element, i.e. the effects of widespread fires that would
be ignited by the nuclear explosions. The new estimates of the cooling effects,
brought about by the absorption of sunlight in the clouds of smoke, were consi dered
so dramatic that the term “nuclear winter” was cOi ned to describe them. 42/

342. puriug the following years, a substantial amount of additional research was
carried out to explore more thoroughly the possible atmospheric changes induced by
different forms of nuclear warfare, as well as the biological consequences of such
changes. The most comprehensive study carried out so far is that made by the
Scientific Committee on Problems of the Environment (SCOPE), a committee organised
by the International Council of Scientific Unions. The results of this and other
studies were summarized in a recently published United Nations study, the most
relevant parts of which read as follows: 43/

"The scientific evidence is now conclusive that a major nuclear war would
entail the high risk of a global environmental disruption. The risk would be
greatest i f | arge cities and industrial centres in the northern hemisphere
were to be targeted in the summer months. During the first month, solar
energy reaching the surface in mid-latitudes of the northern hemisphere aould
be reduced by 80 per cent or more. This would result in a decrease of
continental averaged temperatures in mid-latitudes of between 5° to 20° C
below normal within two weeks after the injection of smoke during summer
months. In central continental areas individual temperature decreases could
be substantially greater. . . . Recent work . . . suggests that these effects
might be compounded by a decrease in rainfall of as much a8 80 per cent over
land in temperate and tropical latitudes. The evidence assessed to date is
persuasive that residual scientific uncertainties are unlikely to invalidate
these general conclusions.

“Beyond one month, agricultural production and the survival of natural
ecosystems would be threatened by a considerable reduction in sunlight,
temperature depressions of several degrees below normal and suppression of
precipitation and summer monsoons. In addition, these effects would be
aggravated by chemical pollutants, an increase in ultraviolet radiation

associated with depletion of ozome and the likely persistence of radioactive
‘hotepots’.

"The sensitivity of agricultural systems and natural ecosystems to
variations i n temperature, precipitation and light leads to the conclusion
that the widespread impact of a nuclear exchange on climate would constitute a
severe threat to world food production.”

' /..O
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343, The residual scientific uncertainties mentioned above pertain to virtually all
steps in the physical processes involved, Some examples of there uncertainties are
the amount and characteristics of combustible materials t hat will burn after a
specified explosion, the amounts of smokeend soot produced by the conbustion, the
optical and other properties of the smoke particles and the altitude to whi ch the
smoke rises. In addition, mathematical models used +to simulate dynamio processes
inthe at nospher e must always be simplific.tions. However, much Of the original
uncertainty has been resolved through experimental research since 1953.
Conourreatly, more suphisticated models for numerical analysis of atmospheric
proceases have beea employed. It should be recalled, however, that the basic
uncertainties associated with the war scenari 0S, such as choice of weapon Yyields,
targets, and so on cammot be resolved by science.

2. QOzone layer effecta

344. In addition to global alimatio effects, the use of nuclear weapons is expected
to affect the osone layer as well. The fireball from a nuolear explosion heats the
air to temparatures where oxygen and nitrogen molecules diesoaiate. Iz the
subsequent cooling, a number of different nitrogen oxides are forned. 1It is
estimated that a 1 Mt explosion would produce 5,000 toms of ruoh oxides. 1In a
large nuolear exchange the quantities of nitrogen oxides injected into the npper
atmosphere would be considerably higher. These oxides would then reach the ozone
layer in the stratosphere and might, through chemical reactions, partially destroy
it in a few moaths., 44/

345. The extent to which the release of a given quantity of nitrogen oxides would
deplete the osone layer is not entirely clear. It is believed, however, that some
50 per cent of the oaone ecoiuma might b» depleted in a major nuclear exchange

t aki ng place during the summer months. Inw nter conditions the percentage would
be smaller (some calculate 10-20 per ceat).

346. Irrespective of the percentage of oaone | ayer depletion, the depletion would
produce a number of harmful effects. For instance, since oaone is an effective
barrier to solar ultraviolet r adi ati on, its depletion woul d result in anincrease
ofthis radiation at thesurfaceOf the Earth. Although t he full bi ol ogi cal
implication8 of increased ultraviolet radiation to ecosystems at various latitudes
are N0t known, skincancer is related to | arge amountsof ultraviolet radiation,
Plants and animals might also be affected. Ocean phytoplankton, the basis of t he
world food chain, has been shown to be particularly sensitive.

3. Other effecty

347. Other world-wide effects of a major nuclear exchange are difficult to examine
and assess. However, the fact that today’s world is characterised by a large,
intricate and increasing international interdependence in all aspects of life
strongly suggests t hat significant global economic and social disruptio-is would be
an unavoidable consequence of such an exchange.
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348. In the first Place, all countries im the world, combatants as well as
non-oombatanta, would suffer a drastic reductim Of foreign trade. This would be
due to faators suah as a decrease in produatioa volume both of essential
commodities and raw materials, disruption of services and breakdown of the
organisation of world oommerae and communications. The Wworl| d food supply and
produation would also be imperilled by trade daisruptions. It is also expected that
olimatio Perturbations would have somo impact on agriculture in any major war
scenario.

349. The 1980 United Nations study on nu:lear weapons gave an indication of t he
possible global food situation after a nuclear exchange, without considering
additional climatic problems. The 1985 study by the Scientific Committee on
Problems of the Bavironment, 48/ however, provided more analysis of the

vulnerability to losses of agricultural productivity and the potential for recovery
of food production as well as various assumptions regarding the climatic
disturbances. A simplified assessment was made for some 120 other countries. The
results were, in brief, that very few countries had a oagability to support their
populations either in the short term, by using stored food, or in the lomger term,
by resuming er maintaining agriculture at the levels permitted by drastically
zreduced trade and by an altered climate. Between several hundred and about two
thousand million People globally would be at risk of serious food shortages
following a large nuclear exchange. The aatual aumbers Of starving people, as well
as the duration of the famines, depend on scenario assumptions. |t is important to
note, however, that famines, with possible mass death due to starvation, are likely
to ocour in non-aombatant countries as well as in combataat ones, and even in
countriesremotef rom t he theatres of war. The most vulnerable countries are
developing nations in Africsa, Asia and South America.

350, These concl usions of the SCOPE study are in general agreement with the
findings of other independeant studies, as well as with those of the 1980 United
Nations study. They all note that eventually the victims of the indirect,
large-scale and long-term effects of a major nuclear war would g£ar outnumber the
victims of the immediate effects of the nuclear explosions.

F. Possible protective meagsures

351. A number of nations, especially in Europe, have organized a civil defence to
meet the demands of a conventional war, with or without additional features
specifically designed for nuclear war situations. Basically, all measures aim at
short-term needs.

352. Some Of these measures could help to limit the number of immediate fatalities
caused by a nuclear attack. 1In view eof the large devastation that would be caused,
however, especially if nuclear weapons were used directly agains: the Population,
available resources for post-attack relief coul d prove totally iaudequate. The
value of Protective measures in the case Of a major nuclear exchange is a matter of
dispute. There are thnse, however, who contend that a war might turn out to be
limited in some sense and that it would be reasonable to undertake such protective
measures as wre technically and economically feasible.
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353, Civil defence could, for ianstance, be very effective in saving lives that
would otherwise be lost to fall-out in a limited attaok agalnst hard targets, On
the other hand, it would be far less effective in a war involving strikes against
industry in cities, or against the civilian population as such, This holds true
for noa-nuclear-weapon States as well as auclear-weapon States in a nauclear war.
Even in countries that do not themselves oome under a nuolear attaak, eivil defence
would be needed to deal with fall-out from large numbers of nuolear explosions in
neighbouring countries.

354. After a nuolear attaok (and to some extent after fall-out oontemination
originating from aa attaok elsewhere) t her e would be a need for food, €ner gy,
medical supplies , clothing and provisional housing. Crisis stockpiling of basic
supplies would be an important precautioa for dealing with these difficulties
during the £irst days or weeks, However, allocation and distribution Of energenay
supplies would have t 0 be carefully planned,

355, In discussing the question Of civil defenoe, some analysts have endeavoured to
compare the Chernobyl nuolear reactor accideant Of 1986 with the possible aftermath
of a nuolear war, Although the eircumstances would be di f f erent because Chernobyl
involved only a release of radiation, with no associated blast damage, they believe
this experience points t 0 the kind of aifficulties that would ensue aft er a nuclear
exchange. For example, at Chernobyl the civil deferce efforts were inadequate tO
deal wi t h the situation. In a nuolear war, the magnitude of the problems related
to eivii defenoe would be great | y increased.

Notes

1/ Por nore detailed descriptions of a anuclear explosion of the type that
was exploded in Hiroshima and Nagasaki, see the Comm ttee for the Compilation of
Mat eri al s on Damage Caused byt he AtomieBombsin Hiroshima and Nagasaki, Tha
Impact of the A-Bomb, Tokyo, Iwrnamu Shoten Publishers, 1985, pp. 59-54. For a
theoretical soenario involving modern nuclear weapons, see OF fice of Technology
Assecsment, Jhe Effects of Nuclear War, Washington, D.C., US government Printing
Office, 1979, pp. 13-48. For a technical discussion, see L. W. McNaught, Nuglear
HWeapons and Their Effects., London, Brasseys, 1954, chap. 3; as well as
Samuel Glasstone and Philip J. Dolan, eds., The Effects of Nuclear Weapons.
Washington, D.C., U8 Goverament Printing Office, 1977, chaps. I-1V.

2/ Por a weapon with a yield of 10 to 20 kt, 4.e. that of the Hiroshima and

Nagasaki bombs, the maximum redius is approximately 200 m and its development takes
about one second,

3/ See McNaught. gp, git., pp. 26 and 27.

4/ 1bid., pp. 37-46. See also Glasstone and Dolan,_gp, cit., pp. 282-296
and chap. VII in general.

5/ See McNaught, gp, Cit., pp. 79 aud 80. See also Glasstone and Dolan,
op. cit., pp. 45-48, and chaps, IlII-V for extensive discussions of ajr blasti and
their effects.
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8/ Ground-sero is the point on the Barth's rurface where a nuclear weapon is
detonated; for an airburst itis the point onthe Earth’s rurface directly below
the point of detonation.

1/ 8See McNaught, gp. qit., pp. 49-58, See alro Glasstone and Dolan,
op. git., chaps. VIII and IX.

87 See McNaught, gp, ¢it., pp. 95-106, See also Glasstome and Dolan,
op. gcit., chap.Xl.

9/ See Glasstone and Dolan, gp, @it., pp. 594-608.

10/ Ibid., pp. 36- 38.

i1/ Ibid., pp. 33-38.

12/ The uncertainties are illustrated by the bombings Of Japan. The
Hiroshima bomb, eatimated t 0 be 13 ki, Killed snd injured about twice as many
people as @ la: ger bomb, 22 kt, urrd in Nagasaki. The discrepancy between the two
outcomes has been attributed to tho di f f erent topography of the twocities.

113/ See Glasstone and Dolan, gp. git., pp. 96-106,

14/ Ibiq., pp. 604-622.

38/ See ibhid., chap. XI,for anin-depth aiscussion Oof the electromagnetic

pulse and its effects. See also McNaught, gp, git., pp. 95-106, for a short
technical discussion.

16/ See The Impagt of the A-Bomb, op. git.., pp. 22 and 25, for H roshim and
pp. 47 and 45 f or Nagasaki casualty f igures.

11/ The Effects Of Nvclear War, gp. cit., p. 37.
187 Ibid.

19/ Numerical estimates Were made for the United Nations Study Group at the
Swedish National Defense Research Institute.

20/ World Health Organization, Effects. of Nuclear War on Health and Health
Services, 2nd editi on, Geneva, WHO, 1957, p. 22.

2y W H. Daugherty, 8. @. Levi and P.N, von Hippol cgmuwm

Pr [ ncet on Univorsity, Centcr £or Energy and Enwronmental Studieu Report No 198,
1986,

/..0




A/745/2373
English
Page 94

Notes (continued)

42/ See Comprehenaive Study oOn Nuclear Weapons, op. git.,paras. 198-212,
See al SO ¢. P. von Weisslcker, ed., Kriagsfolgen und Kriegaverhiitung, Muni ch 1971,

Ambio (Journal of thr Swedi sh Royal Aaadeny of Sciences), Vol. X, 2-3 (Special
Issue) 1982, pp. 163-173; WHO, _Effects of Nuclear War on Heal th_
Saxvigces, op. git.

4

237 See Charles-Philippe David, Debating Counterforge, Boulder, Westview
Prom 1987, especially pp. 165-214.

24/ Tha Effectsof Nuglear War, op. gdt. This study does not sgeoify the
numbers,yi el ds and hei ghts of burst of the nuol ear weapons enployed, Rather it is
assumed thatt he attaoks aresufficient to destroy all ora certain part of the
ot her side's nuclear weapons i nstal | ations.

46/ See Bennett Ramberg, Nugclear Power Plantas as Weapons_for the Enemy, Los
Angeles, Uni versity of California press,1980. See al so WHO EffectsofNuclear

War on Health and Health Services, pp._git., pp. 50 and 51.

21/ 8. A . Fetter and R. Teipis, Sclentific American,?44, 33 (1981);
J.Pet erson, Tha Aftermath., Pant heon, New York, 1983 J. Rotblat, Nugclear Radiation
in Warfare, SIPRI, Taylor and Francis, London, 1981.

287 S e e Ramberg, gp, git., pp. 71-109.

29/ See Davi d R.Marples,Chernobyl and Nuclear Power in the USSR, New York,
St, Martin. 8 Press, 1986, pp. 115-152, fora di scussion of the accident at
Cher nobyl .

30/ Effects of Nuclear War on Health and Health Services, op, cit.

31/ For a discussion of the medical effects of nuclear war, see the WHO
study, op. git.s the National Academyof Sciences and Institute of Medicine,

Frederi c Solomon and Robert Q. Marston, eds., The Medical Implications of Nuglear
War, Washington, D.C., National Academy of Sciences Press, 1985, Ruth Adams and

Susan Cullen, eds., The Fipal Epidemic., Physicians and Scientis

ts on Nuclear War,
Chicago, Educational Foundation for Nuclear Science, Inc., 1981; al so Saul Aronow,

Frank R Erwin and Victor W. Sidel, eds., The Fallen Skv - Medical Consequences of
Thermonuclear War, New Yor k, Hill and Wang, 19633 Qlasstone and Dolan, gp. Cit .,
f or biological affects of nucl ear weapons, Chap. XII.

32/ See Qlasstone and Dolam,_@p, cit., pp. 560-574. See also
Jennifer Leaning, “Burn and Blast Casualties: Triage in a Nuclear War”, in Solomon

and Marston, eds., The Medical Implications of Nuclear War, go. cit, pp. 251-283.
33/ 1Ibid.
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Notes (continued)

34/ For a discussion on radiation, see Effects of Nucleag War on Health and
Health Services, gp, cit., pp. 18-20 3 Glasstone and Dolan, op. cit. , pp. 541-618;
The Impact of fhe A-Bomb,op, cit., chaps. 5 6, and 8; Patricia Lindop and
Joseph Rotblat, "Consequences oi Radioactive Fallout” in Adams and Cullea,
op, git.., pp. 117-150; Jormeph Rotblat, "Acute Radi ati on Mortality in a Nuclear
War", and David Greer and Lawrence Rifkin, "The Immunological Impact of Nuclear
Warfare”, both i n Solomon and Marsten, gp, ¢it., pp. 233-250 and pp. 317-328.

38/ The LD 50/60, i.e. the dose that oauses 50 per cent fatalities within
60 days, has been repeatedly revised downwards, |n a situation where nedi cal
treatment is not available, it is now thought by radiologists to be about 2.3 Gy to
the bone marrow. Under similar oonditions, doses above 4.5 Gy should be considered
lethal, with death generally oseurring within a few weeks. Gy stands for gray,
which is the internationally accepted unit for radiation dose. With regard to

radiation frwa a nuclear explosion or from early fall-out, gray is approximatesly
equivalent to sievert.

36/ Man-sievert is a commomn unit for "collective equivalent dose", i .e. the

average equivalent dose to a group of people, multiplied by the number of people in
the group.

37/ In this regard, it is of particular importance, especially for children,
to prevent radioactive iodine-131 from entering the body within the first weeks or
8o, since it concentrates in the thyroid glands, with subsequent high risks of
oontraoting thyroid cancer. If strontium-90 and oaesium-137 are ia ingested food,
strontium will be deposited in the bone, causing possible bone cancer, leukaemia,
eta., and caesium will be distributed roughly evenly throughout the body. See
Glasstone and Dolan, gp. cCit., pp. 583-587.

18/ Sources, Effects and Risks Of Ionizing Radiation, United Natioans
Scieatific Committee on the Effects of Atomic Radi ati on 1988 report (United Nations
publication, Sales No. E.8S.1X.7).

39/ See Leaning, gp. Cit., and John Constable, "Bura Casualties”, in Adams
and Cullen, op, Cil., pp. 182-191.

40/ For example, in Hiroshima, more than 90 per cent of physicians and nurses
in the city were Killed by the explosion.

41/ See Alexander Leaf, “Food and Nutrition in the Aftermath of Nuclear War*,
in Solomon rnd Msrston,_ge, cit., pp. 284-289.

42/ See Paul R. Ehrlich, Carl Sagan, et al., eds., The Cold and the Dark -
The World After Nuclear War, New York, No.ton, 1984, in particular Carl Sagan’s
chapter on "The Atmospheric and Climatic Consequences of Nuclear War", pp. |-40.
See also the National Research Council, The Effec
Nuclear Exchange, Washington, D.C., Natlonal Academy Press, 1985.




A/48/373
English
Page 96

Notes (continued)

43/ Study on the Climatic and Qther Global Effects .of NuclearWar (United
Nat i on8 publication, Sales No, E.89.IX.1), paras. 22-24.

44/ Then Director of the United States Arms Control and Disarmament Agency,

Fred Ixlé, is guoted in the Bullotin of Atomic Scientists, May 1975, p. 32, as
raying s

“We d0 knmow thatnual sar explosions in the Earth’s at nosphere woul d
generate vast quantities of ni trogen oxides that surroundthe Earth. Butwe
do mot know how much osome depletion would oceur from a large nunber of
nuclear explosions - It might be imperceptible, but it might be almost total.
We do uot know how long sueh depletion would | ast - leas than one year, or
over ten years. And above all, we do not kaow what this depletion would do to
plants, animals and people. Perhaps it would merely increase the hasard of
sunburn. O perhaps it would destroycriticallink8of the intricate food
chain Of plants and animals, and thus the ecological structure that permits
man to remain al i ve onthisplanet. Allwe know is that we do notknow."

48/ Mark A. Barwell and Thona8 C. Hutchinson, SCOPE 28: Environmental

’

Chichester,John\W | ey, 1985.
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CHAPTER VII
NUCLEAR WEAPONS AND INTERNATIONAL SECURITY

A. Nuclear weapons and security concepts

356. The Charter of the United Nations, which took effect in the aftermath of the
Second World War, ha8 laid down a broad foundation for world peace and or der in the
post-war era and ha8 envisaged mechanisms for it 8 preservation., Itdeclared a8 one
of the Organisation’s pur poses to maintain international peaae and security and to
that end to take effective collective measures f Or the preventi on endremoval of
threats to peace. It also recognised the inherent right of State8 to individual or
collective self-defence in case of an armed attack and not ed that nothing in the
Charter pr eol uded the existence of regi onal arrangement8 for the meintenance of
international peaae and security as appropriate for regional action. This has
enabled States in meeting their security concerns to place emphasis on those

option8 envisaged inthe Charter whiah bestsuited their perceived national
requirements.

357. The emergence of nuclear weapon8 has, however, added another dinmension inthe
consi deration of the question of individual, regional and global security of
States, resulting in a long-lasting debate on the subject matter, This debate
reflects di f f erence8 in attitude on the role of nualear weapons in general, and
their relevance for national and international security in partiaular.

358, An overwhelming majority of non-nuclear-weapon State8 have formally r enounced
the possibility Of acquiring or possessing nuclear weapon8 by adhering to the 1968
Treaty oRrR the Non-Proliferation of Nuclear Weapon8 oOr to the two existing treaties
establishing regional nuclear-weapon-free sones, or to both of the above.

359, While not possessing nuolear weapon8 themselves, some of the
non-nuclear-weapon States, through various arrangements, including regional
military alliances, have associated themselves with respective nuclear-weapon
States, thereby accepting the so-called “nuclear umbrella” a8 an element of t heir
defence, and consi der thatin their ci rcunst ance8 nucl ear deterrence i s a meansto
prevent war , including nuclear war. Other non-nuclear-weapon State8 have excluded
this option from their national security considerations and have taken ths position
that nuclear weapon8 would threaten the very survival of the hunan race if these
weapons were ever used in a major conflict. Thus, different approaches t O security
have been pursued by different individual countries or group8 of countries,

360. The United States and the Soviet Union have, in the process of seeking to
strengthen their national security, built large stock8 of nuclear weapons. Al though
China, France and the United Kingdom have relatively small numbers of these weapons,
t hey also see nuclear weapons as making a fundamental contribution to t heir

national security.

,Otl
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361, Other non-nuclear-weapon State8 question whether nuclear weapons contribute in
a positive way to security and coatend that their own security is threatened by the
possibility of nucl ear war,which, in their opinion, cannot beexcluded a8 longas
there weapon8 exist. In view of this these States hold that international peace
and security caamnot be fully guaranteed until the ultimate elimination of all
nuclear weapors is attained. On their initiative, the general Assembly held it8
girst special session devoted to disarmsment in 1978, and adopted a Final Document
that called upon ail States, in particular the nualear-weapon States, inter alia,
to consider a8 soom a8 possi bl e various proposals designed to secure the cessation
of the auclear armrace, the avoidance of t he use of nucl ear weaponsand the
prevention of nuclear war and thereby ensure that the survival of mankind is not
endangered. 1/

362, Many proponent8 of thel atter approaah have renounced possession of nuclear
weapons and pursue a policy of non-alignment or neutrality. In that context, they
advocate alternative methods for strengthening international peace and security.

363. One of these method8 is reflected in t he concept Of nuclear-weapon-free sones.
The general objective of such arrangements would be to prevent t he emergence of new
nuclear-weapon States in the region concerned and to assure against nuclear attack
ont he aountriea comprising t he sone, a8 well as t 0 ensure generally the absence of
auclear weapon8 from the region, i ncl uding their stationing. Many States believe
that such sones offer t he prospect of precl udi ng nuclear weapons altogether from
the considerations of the security of a region. It would be important to assure
that there is no possibility of clandestine production or acquisition ot nuclear
weapons in 8uch somes. Examples Of successful regional agreement8 are the zones
established in Latin America by the 1967 Treaty of Tlatelolco and in the South
Pacific by the 1987 Treaty of Rarotonga (see chap. VIII).

364. A nunber of cnuntries have advocated even br oader approaches to regional
security thanm nucl sar-weapon-free sones. These are the concepts of “demilitarised
sones" and "zones of peace". The 1959 Antarctic Treaty is the foremost example in
the first case (see chap. VIII); in the second, discussions are taking place om the
creation of sones Of peace in the Indian Ocean, the Mediterranean and the South
Atlantic.

365. In the 19608, yet another approach to international security in the nucl ear
era emerged - the concept of commobn security. 2/ Accor di ng to the concept, the key
to security lies in the willingness of nations to organise their security policies
in co-operation with each other, The proponent8 of this concept felt that this
process of co-operation should begin with the improvement of relations between the
two maj or Powers, the United States amd the Soviet Union, and t he respective
military alliances they belong to. They further suggested that the rapprochement
and normalisation of relations betweea them should be combined with negotiations
f or conventional and nuclear arms limitation agreements, which are now taking
place. In this process, ia their opinion, close attention should also be paid to
the problem of underdevelopment, which might have wider repercussions by causing
wsre and thereby destabilizing international peace and security. This sentiment
wss amplified further by the States thst participated in t he 1987 International
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Conferenc® on the Relationship between Disarmament and Development. The Final
Document of that Conference noted that non-military threats ta national security of
States had moved to the forefront of global concern for international security. 3/

366. When discussing the question of i Nt er nati onal peace and security in the

nucl ear age, it is important to recall that the quantitative and qualitative growth
of nuclear weapons has been chiefly a consequence of the long-standing tension8 and
distrust between East and West. The end of the decade of the 19808 has, however,
seen a positive change in this relationship. The world is no longer bipolar but is
rather moving in the direction of new multipolar political and economic
relationships that could have a profound effect on international security. This
trend is further reinforced by recent important progress and concrete results in
the bilateral negotiation6 on nuclear weapon8 between the United State8 and the
Soviet Union and in the negotiation on conventional weapon8 between NATO and the
Warsaw Treaty Organization. Thus, there is a growing recogmnitioan that negotiated
reductions to progressively lower level8 of nualear weapon8 are desirable and
possible and that they have the most positive impact on international peace and the
security of all.

B. International security and guantitative and qualitative
development of nuclear weapons

367, The discussions of international security in the nuclear era have, generally
speaking, focused on four specific aspects Of the 1issues (a) quantitative and
gual i tati ve developments of nualear weapons bz the nuclear-weapon States;

(b) possible acquisition Of nuclear weapon8 by additional States; (e¢) geographical
spread of the deployment of nualear weapons; and (d) the prevention of accidental
use of nualear weapons.

366. A8 far as the nuclear-weapon State8 are concerned, a central issue in these
debate8 has been the question of quantitative and qualitative developments of t heir
stockpiles. The two major Power8 have long acquired the potential of inflicting
unacceptable levels of destruction on each ot her. Their main concern since ha8
been whether one side might acquire the potential to deny the other side the
capability for a diearming first-strike, This concera has been responsible in
large measure for the fuelling of the nuclear arms competition.

369. A8 an illustration of this phenomenon, it is pointed out that, according to
academic sources, in 1967 the United St at e8 possessed some 4,500 strategic warheads
while the Soviet Union had approximately 1,000. 4/ However, it is estimated that
by 1990 these stockpiles may have incre.sed up to 13,000 for the United States and
11,500 for the Soviet Union, 8/ This growth involved both quantitative and
gualitative aspects (see chap. I1).

370. The number of nuclear delivery vehicles and deployed warheads is expected to
drop significantly as a result of the destruction of one whole category of nuclear
weapons under the terms of the 1987 Treaty on the Elimination of Intermediate-Range
and Shorter-Range Missiles (INF Treaty) and the anticipated reductions within the
framework of the strategic arms reduction talks (START) expected to be concluded by
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the end of 1990. At the same time, both majorPewers are continuing to make
technol ogi cal inmprovements in the quality of their nuclear weapons.

371. For exanple, it is widely believed that the United States Trident-11 nissile,
when depl oyed, would have about the same accuracy as the ngjority of currently

depl oyed ICBMs. 6/ It is also expected that the Soviet SLBMs will attain
conparabl e accuracy as well (see chap. Ill). someanalysts believe that both sides
will have the capability of achieving a high probability of destruction of any
hardened land targets. These devel opnents are related to the perception that,
owing to the survivability of 8SBNs, their increased accuracy would only enhance
nucl ear deterrence@

372. There are those, however, who point out that the shorter flight tines and
accuracy of the sLBMs may increase fears of a surprise attack. They also note that
the increased deploynment of strategic cruise mssiles, both ALCMs and SLCMs, may
represent a further conplicating factor because oftheir accuracy and the
unpredictability of their flight patterns. 17

373. In addition to developments in technology directly related to weapons (see
chap. IIl), advances in other areas also haveinportant inplications for national
strategic policies of those States which have those weapons. |nprovenents, for
exanple. in the capability of the command, control and communication systens for
the strategic nuclear forces include quicker and nore accurate observation by
satellites and radars, enabling enhanced warning of attack.

374. Making an overall| assessmentof the full inplications of all the qualitative
inprovenents is difficult since the various devel opnments appear capable of both
contributing to and weakeni ng stability. Thus, for instance, in spite of the
technological advances in the weapons industry, a pre-emptive strike against
submari ne-based mssiles at sea or a strategic airforce that naintains a
substantive airborne alert would not be effective.

375. Asprogress is made in the negotiations between the two major Powers regarding
their nuclear strategic forces, more questions are likelyto be asked with regard
to the future of the nuclear weapons of the other nuclear-weapon States. These
three States - China, France and the United Kingdom - although possessing
significant nuclear weaponry, still have less than 10 per cent of the total nuclear
weapons in the world. 87

376. In the 1980s, China, France and the United Ki ngdom began to nodernize and
expand their nuclear forces. The United Kingdom plans to buy Trident mssiles,
which would greatly enhance the accuracy and destructive power of any single
British SSBN. 87 France has |aunched its own maritime and | and-based nucl ear
weapon modernization programmes, It is estimated that both Powers will have the
potential to deploy some500 warheads on their S8BNs. 10/ China has al so increased
its nuclear forces, but not as rmuch as France and the United Ki ngdom

377. The position of the United Kingdom and France is that they could participate
in negotiations on their nuclear weapons only if the overall threat to their
national security was significantly reduced and, in particular, if the disparity
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bet ween the nuclear arsenals of the two principal nuclear Powers and their
respectivearsenals \\aS substantially reduced. They believe, furthermore, that
negotiations on nual ear - weapons could not be conducted without taking into
consi deration the threat of chemical weapons and conventional armaments.

378. China holds t he vi ew that the two major nuclear Powers should t ake the lead in
halting the testing, qualitative devel opnent, production and deployment of all
types of nuclear weapons and i n drastically reducing and eliminating them. After
that, a broadly r epr esent ati ve international conference on nucl ear di sar manent,
with the participation of al | nuclear States, could be held to examine steps and
measures for t he oonplete elimnation of all nuol ear weapons.

C. International security and possible emergence of
new _nuclear-weapon States

379, Apart from the five, no other State in the world has been officially declared
to be a nual ear-weapon State. In 1974, India detonated a nuol ear device.\Wile
this expl 0Si On demonstrated India‘'s capability to develop auclear weapons
eventually, India declared that it was carri ed out for peaceful purposes.

380, As al ready noted, an overwhel m ng nunber of non-nucl ear-weapon State8 have
also undertaken a fornal commitmentnot tO acquire nucl ear weapons. Consequently,
the discussion Of wvarious aspects of international eeaurityas rel ated to this
group of countries is limited t 0 two basie issues: how to mai ntai N an effective
régimef or non-proliferation of nucl ear weaponswithout adversely atfecting other,
peaceful application8 of nuclear techmologys and how to bri ng into this régime all
those countries which have not yet £:-emally renounced the option of acquiri ng
nuclear weapons, particul arly those whi ch are consideredtohave techaical
capability to do se or which may have such ambitions.,

381. Under the terms of the Treaty on the Non-Proliferation of Nualear

Weapons (NPT), non-nuclear-weapon States parties agree to apply saf eguards
administered by the International Atomic Energy Agency (IAEA) to all their peaceful
nuclear activities im order to ensure that fissionable material is not diverted to
nuclear explosive purposes. As at February 1990, safeguards agreements were in
force for 83 of the 138 non-nuclear-weapon States party t 0 the NPT. O these,

41 States have no nuclear activity and no nuclear material or facility in
operation. Fifty-four non-nucl ear-weapon States party to the NPT have not as yet
concluded the requi red safeguards agreement pursuant t o article 111.4 of the
Treaty. In 1989 the Agency applied saf eguards in 42 non-nuclear-weapon States
party to the NPT and in one State pursuant to the Tlatelolco Treaty. 11/

382. The Treaties of Tlatelolco and Rarotonga, respectively, also provide for IAEA
safeguards Some 18 of the 23 Latin Aneri can States party to the Treaty of
Tlatelolco have concl uded safeguards agreements with | AEA, as have two States with
territories in the some of application of this Treaty. Safeguards agreements under
the NPT have been concluded with 8 of the 11 signatories of the Rarotonga

Treaty. 12/

/..l
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383, IAEA also administers the original system of safeguards in accordance with its
statute, Wher eby nenber States can accept safeguards on muclear material in
specific facilities or on particular quantities of nuclear material.

384. | N recent vears, there has been extensive debate about non-proliferati on and
the basis of nauwclear trade in general, Because Of the possible aonneation batween
peaceful and mlitary nuclear t eohnol ogiea, nuol ear facilities and international
trade in nuclearnmteri al s are subject to a W de range Of international acatrolato
provi de assurancet hat auwclear i nduatrios arenot being used for devel opment of

nual oar weapons. States that are major nualear supplieras have adopted the position
that ruclear materials, technology and equipment that aoul d be used for development
of nuclear weapons shoul d not be suppl i ed without the rzeaipient State agreei ng to
apply 1AEA saf eguar ds andacceptot her conditions. 13/ Some have adopted stringent
nationul policies designed to seek specific assurances that nuolsar co-operation
would not lead or contribute te dsvelopmeut of a nuclear-weapon capability. Other
nucl ear suppliersal so requi re 1AEA safeguarda and the commitment by the recipient
countries to peaaeful uses for their nuclear exports. A number of States now
require acceptance of so-aalled "full-scope" safeguards or adherence to the
non-proliferation Treaty oranother binding international commitment not to acquire
nuclsar Weapons as a condition for siganificant nucl ear co-operation.

385. Atthe end of 1989, 172 safeguards agreements werei n force with 102 States.
In 59 Scates with ai gni fi oant nuclear activities, 924 installations and related
facilities were under safeguards or cont ai ned safeguarded materials at year-end
1989, i ncl uding the five nucl ear-weapon States, where safeguards were actually
implemented in 8 nucleari nstal | ati ona. 147/

388. International consensus exists that, although measuresare necessary to
prevent the proliferation of auclear weapons, all States have the right to develop
nuclear energy for peaaeful purpcues. Concern has, however, been expressed by some
that the conditions governing aecest to nuclear technology, equipment, material and
servi ces do not sufficiently recognise the fact that national security and
developi.ent may depend initially on secure access to energy resources. Many States
have oriticized some policies of supplier States. Their objective in the
international aiscussion of these issues is the search for an agreed basi s whereby
t heir desire for fullest access to technology for development is reconciled with
the need to insure agai nst the curther spread of nucl ear weapons.

387. As regards specifically the question of the acquisition of nuclear weapons by
additional States, ccncerms have been expressed on different occasions and in
various contexts, t hat some non-nuclear-weapon States might develop nuclear-weapon
programmes. This concern was expressed particularly in connection with the
so-cal l ed “threshol d” vtates. Since many countries, moat notably industrially

hi ghly devel oped ones and possi bly aome ot hers, have both technical capability and
resources to become nuclear-weapon States, but have not demonstrated any intention
i~ that respect, the term *“threshold” usually applies only to those countries which
have in various ways demonstrated such intentions or are believed to be pursuing
such anobjecti ve.

1
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388. Notwithstanding these concerns, there has been no formal request to put in
motion mechanisms envisaced under any of the existing non-proliferation
arrangements with a view to clarifylng the activities of the countrles in question
oovered by suah arrangememts. In this connection, it should be noted that neither
at the Third Review Conference of the Parties to the Treaty on the

Non-Proliferation of Nuclear Weapons, ia 1985, nor during the preparatory stages
for the Fourth Review Coaferemce taking plaoe in August/September 1990 has the
qguestion of the possible non-compliance of the parties beea formally raised. This
is also the case regarding the formal discussions in IAEA as well as within the
framework of the two regional nualear-weapon-free sones.

389. The situation is different regarding the second group of countries, that is,
those which are not oovered by suah arrangements. Several of them are loaated in
areas affaoted by loct. tensions and mutual suspicions that have givea rise to
concerns that some of these countries might, in faat, be interested in or even
aatively pursuing a nuclear-seapon option.

390. The nuclear progrcmmes of India and Pakistan have been the subject of
intarnational concern. Neither aountry is covered by the existing
non-proliferation arrangements, although the Goverameants of both India and Pakistan
have repeatedly reaffirmed their interest in peaceful aspects of nuclear technology
only.

391. Two specific situationa have, however, been formally brought to the attention
of the United Nations. One comnewms Israel and the other South Africa. Neither of
these countries is a party to the existing arrangements regarding the
non-proliferation of nualear weapons e.d both maintain unsafeguarded nuclear
installations.

392. The repcrt on Israeli nuclear armament submitted to the General Assembly ia
1987 restated the conclusion Of the 1981 Study on lIsraeli nuclear armament, which
noted that, although there was no conclusive proof that Israel pnssessed nuclear
weapoans, there was no doubt “that Ie- *el, if it has not already crossed that
threshold, has the aspability to mar .cture nuclear weapons withian a very short
time". 15/ Israel's official position in this respect is neither to confirm nor to
deny its nuclear-weapon capability. Israel has, on various occasions, formally
stated that it wouid not be the first to introduce nualear weapons into the Middle
East and that it does not co-operate on nuclear matters with South Africa. 16/

393. The report on South Africa’s nuolear capability was submitted to the General
Assembly im 1981, 11/ Among other conclusions, the report noted that South Africa
had the techaical aspability to manufacture nuolear weapons and that its reactors
and enrichment plants had not been placed under IAEA safeguards. Yearly ulnae
then, the General Assembly has parsed a resolution requesting the Secretary-General
to keep it informed regarding new developmeats in this connection. 18/ In

August 1988, the Foreign Minister of South A.ciaa declared that his aountry had the
capability t 0 make nuclear weapons. 18/ Nevertheless, there is no proof that South
Africa has built any weapons yet. South Africa has discussed the possibility of
acceding to the Non-kroliferation Treaty with the depositaries on a number of
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occasions, At itsS 1990 aeaai on, the United Nations Disarmament Commissiox. adopted
by consensus a report on South Africa's nuolear capability. 20/

394. Since the beginnirg Of the 1980s, another concera has been expressed in
connestion with the activities of the so-aall ed "threshold" countries, namely, the
possibility that they might also be developing ballirtio missile technelogy. Suah
missiles provide the moat dependable means of delivering nuclear weapons. The
whol e matter is further oomplioated by the faot that the missile teohnology has
also many other military applications not related to nuclear-weapon capabilities as
well as in the area of peaceful activities. Many States are acquiring this
technology through foreign acquisitions or indigenous produations either for
military or ecivilian purposes.

395. In receat times a number of States have taken steps on the national as well as
onthe multilateral Ilevel to aurb the spread of ballistia missiles. In April 1987,
Canada, France, the Federal Republic of Germany, Italy, Japan, the United Kingdom
and the United States adopted a régime Of parallel export aontrola designed to
aount er the proliferation of ballistia missiles or unmanned systems (suoh as cruise
missiles) capable of delivering a 500 kg payload at leant 300 km, This régime,
entitled the Missile Technology Control Régime (MTCR), also aontrola export of
various missile technologies such as guidance devices, individual rocket stages and
re-entry vehi ol ea. Importers of missile technology f Or approved programmes may be
roguired to provide assurances to signatory nations thet auoh technology will not
be uaad for proscribed programmes. 21/ In the laat year, Belgium, Luxenbour g,

Net her| ands and Spai n have joi ned and Australia announced its intention to join the
MTCR.

396. In 1988, the Soviet Uanlomn and the United States started bilateral discussions
o the problems of the proliferation of missile technology, and the United States
has di scussed the issuewi th other countries as part of its efforts to Strengthen

t he international nuolear non-proliferation régime. %ae Soviet Union affirmed its
support for the objectives of the MTCR in the Joint Statsmeat issued on 4 June 1990
at the summit meeting between President Bush and President Gorbachev.

D . International security and geographical
spread of nuclear weapons

397. The nuclear-weapon States maintain their nuclear forces i n various deployment
areas. Two of them - the United States and the Boviet Union - on the basis of
bilateral or other arrangements, deploy their forces, including nuclear, at
military bases and installations also on tie territories of other States. The
nuclear-weapon States also use the high seas and international air space for their
ships and aircraft that carry on board nuclear weapons. Some of these ships and
aircraft call on ports of other 8States and make stops at their airports. Thus, a't
any given time there are a number of nuclear weapons present in the areas beyond
the national territory of the amzlear-weapon States themselves. Some aspects of
this geographical spread of nuclear weapons have been the subject of continuing
discussions and di f f erences in positions,
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398, The majority of non-nuclear-weapon St ates do notpermitthe depl oynent of

nuol ear weapoason their territory. For many of these B8tates, this golioy also
applies to nuol ear weaponsOn board ships and airoraft on visits totheir

territory. Many of them also express concern aboutt he use of i nternational
vaterwaysand airspace on the grounds t hat t he presenceof nuol ear weapons there in
various way8 , such as t hrough aceideats, mayendanger international security.

399, Inaddition, manynon-nuclear-weapon St ates domot al | ow warships oarrying
nuol ear weaponst 0 pass t hrough theiri nternal watersso as not to participate in
Oor assist thespread of uuclear weapons. They also doso in order to preol ude the
possi bility of increasing regi onal temsiomsand to avoi d the various hamards that
may arise, partioularly the exposure of their peoples to nuol rar uontamination at a
timewhen t hey donotpossess t he material orteohni oal capabilities t 0 counter
such dangars. T0 al | ow passage i N such circumstances Woul d aonatitute an evasion
of their responsibility towardst hei r peoples.

400. The position of the nuol ear-weapon States on the issue8 raised refleotr their
di fferent polioier regarding t he depl oynent of nuol ear weapons. Thus, general |y
speaking, t he nuol ear - weapon St at es emphasize their rights under international |aw
to freenavi gati on of the high rear for their naval vessels, including those Whi ch
my be oarrying auol ear weapons, in aooordanoe with the United NationsConvention
on the Law of the Sea.22/

401. A majority of t he nuol ear - weapon 8tates nai ntai n apoliay of neither
confirming nor denyi ng (NCNR) the prerenoe of nuclear weapons on board their ships
andai roraft inany partioul ar place at any particular tinme. of the approximately
14,600 auol ear warheads reportedly earmarked for naval and maritime deployment,

9, 200 areon ballistic missiles depl oyed on submarines that would rarely be oarried
to foreign ports. The renaining 5,400 taotioal and strategic weapons are the focus
of the NCND issue. 23/

402. The Uni ted States says that the purpose of the policy,inter alia,isto
“withhold from a potential enemyinformation that oouldbe used agai nst US foroee
in the event of a coaflict". 24/

403. The policies of Frameandt he United Kingdomaresimlar to #at of the

United States. To date China has notdepl oyed tactical nuolear weapons on surface
vessels.

404. The Soviet Union offered in 1986, onthe basis of reciprocity with the United
Statesand ot her nuclear Powers, to announce the presence or absex:ce Of nual ear
weapons on board its naval vesselscallingatr foreign ports. 25/

408, Currently, the onl y way to determine whet her a ship is aotual | y oarrying

nuol ear weapons is t hr ough on-site inspection, al t hough t here 4isa debate about the
feasibility of determining t he absence of nuol ear weapon8 from a ship by remote
sensing. 26/ As naval ships enj oy sovereign i Mmunity and are exemptunder .
international law from inspections and search by host Governments, St at es t hat

accept NCND leave the determination of whether to doeck to the discretion of the
nuclear-weapon State.
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400. In recent years there has been growi ng public opposition in manyoountriee to
visits ofshipst hat maybeoarryi ng auol ear weapoms. |n addition, the polioy of
neither congdrming nor denyi ng nmakes it diffioult tobe certaia whether or not
naval vessels i nvol ved i n accideats were armed with nuol ear weapons.

407. Also, the diffioulty tobe certainwhet her ornotnaval wvesselswerearmed

wi th nuol ear weapons ow ng to the NCND practice was referred to in

resolution 170 (VII1) oftheGeneral Conferenceofthe Lati n- Ameri can Organisation
fort he Proseription of Nuol ear Weapons of 19 May 1983 within the context of

i nfornmati on conceraingthe introduction of nuol eer weapons during the course of the
Soutb Atlaatiec oonfliot in 1983.

408, Certain States have drawn up regulation8 concerning visits of nucl ear-arned or
nuclear-pnowered ships . .. 1997, New Zealand adopt ed legislation Stipulating thata
visit woul d begranted only"if the Prine Minister is sati sfied thatt he warships
Wi | | not be ecarrying any nuclear explosive devices upon their entry into the

internal waters of Now 2ealand"., 27/ Thus a nuclear-capable ship can be admitted

t o NowZeal and portsas | ong as it is notactual |y oarrying nuol aar weapous,

Al t hough New 2ealand doer not openl y challeage NCND, butr at her maker itsown
assessment of whether nuol ear weapons arecarried ona partioul ar vessel,France,
the United Kiangdom and the United States have chosea not to propose warship visits
t 0 NewZealand,

409. | N New Zealand's Vi ew, prohi biting nuclear-weapon-carrying and nucl ear - power ed
ships emanates from itswish not to bedefended bynucl ear weapons and itsbel i ef
that nucl ear weapons do not have arole in the South Paoifio (see chap.Vl||
rogarding t he Treaty ofRarotonga). However, because New Zealand's ship Vi sSit
policy is based onpartioul ar regional security considerations, “he New Zeal and
Goverament has deol ared repeatedly that it is not intended as a nodel for ot her
Statestofol | ow 28/

E. Pravention of accidental use of nuclear weapons

410. Since the early days of nuclear weapons, nuol ear-weapon States have been
interested i n avoi di ng any unauthoriged oraooi dental use ofnuol ear weapons. Many
sateguards have been i ntroduord by nuol ear-weapon States either urilaterally orby
agreement. The nucl ear warheads themselves have been designed to preolude
accidental detonationasa rerult of exposure t 0 neohani oal damage, heat, blast or
radiation. Technical designs and procedural rul es (see chap. | 11), have been

devel oped to preserve effective oontrol over nuclear weapons and rel ated operations,

411. These efforts have been successful i N thesemse t hat no acci dental or

unaut hori sed nuol ear - weapon explosion has occurred during the several decades in
which up to 60,000 nuol ear weapons have been handl ed. While nuclear weapons have
been involved ina nunber of accidents, none of them has ever exploded.

412, Although the risks of intentional nuolear war between the two major military
alliances are considered to be low and steadily decreasing, it is considered t hat
acci dents might initiate a nuclear war unintentionally. In its broadest sense, the
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term accidental nuolear war would include any way a nuclear war oould start in
response to false sigmals, inoorreot or misinterpreted informatioa, an
unauthorised, accidental Oor terrorirt launoh Or uncoatrolled ® rroalation of a
conventional conflict. Technical malfunctioning, human error or irrational
decisions under stvess could oontribute t0 the risk,

1. Protective measures

413. As described in chapter Il, the oontrol of nuolear weapons has been highly
centralised in all countries concerned. Complex procedures have been developed to
secure continuous contact and authentic messages. Special control has been
organised by nuolear-weapon States for weapoms deployed outride their territory.
One form of permissive aotion links (PAL) oconsists of a highly secure coded signal

from the highest political level to be inserted in the weapons before they cam be
used. 29/

414. The hotline between Mosesow and Washington was established in 1963 after the
Cuban missile crisis in order to reduvce the risk of nuolear war by accident,
miscalculation or failure of communication. It has been improved several times,
Similar hotlines have been established between Moscow and London, and Mosecow and
Paris. Several agreement8 between the United States and the Soviet Union have been
oonoluded f or the purpose of avoiding military confrontation and provocative

behaviour and of giving advance notification before missiles are t ested (see
chap. VI'11).

416. The positive effect of these measures, however, runs the risk of beding
oounteraoted by developments in nuolear weapons systems. AsS a comsequence, further
protective measures are needed. The most ® rsential measures must be based on an
evaluation of the command and oontrol system,

2 . Posaible triggers to an accidental war

416. Improvement8 in satellite-based photo-reconnaissance, ballistic missile
guidance, the introduction of multiple warheads on miasiles and the development of
anti-satellite systems tend to make nuclear weapons and the oommaad and oontrol
system vulnerable t 0 attaak. With only a very limited part of its strategic
nuolear forces one of the major nuolear-weapon Powers oould econceivably knock out
the command and control system of 4its adversary (a "decapitating" strike).

417. In a situation Of perceived severe crisis, these developments could give a
high premium on striking first or striking baok when 4indications of enemy attack
are received (launoh on warning). There would then be only a very short time for
information-handling, decision-making and launching, since an intercontinental
missile has a flight time of about 30 minutes and a submarine-based missile could
approach half of that. 39/

416. The command and ooatrol system is designed to enable the early detection and
intepretation of any hostile aotr so t hat an appropriate response can be made (see

/...
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ohap. 11), The increasing sophistication Of nuolear weapons in terms of higher
aoouraoy and reduced flight times has greatly increased the diff ioulty of producing
an i ntegrated oystem capabl e of ensuring firm politioal acatrol and effective
military use of such weapons. In the command and control system false signals
oooarionally ocecur that are sorted out by oompariag indications from different
sensors. In a orisis situation with a perceived immediate threat, false or
misinterpreted signals, lost connections, unidentified use Of weapons combined with
short time for cross-checking and deoiaion-making could lead to mistaken decisions
and to accidental nuclear war, 31/

419. There have been aumerous reports of false warnings due to vari ous causes.
They include misinterpretations caused by atmospheric dieturbanoee, a meteorite
shower, a flight of wild geese and a oomputer chip failure. 32/ In the systems
used in the Soviet Union and the United States, however, aay warning has to be
confirmed by a second independent semsor system using a di fferent physical
techanique for observation. 33/

420, The reliability of military electronics is an increasingly important problem.
There are at least three general types of eleotroaio failures that have been well
dooumented. The first involves items of eleotronio hardware. The second involves
problems of 4iaterference with the electromagnetic environment in whioh the military
systems operate. Thethirdtype of electronlofailure is manifest in oonputer
sottware . The larger and more complex a computer programme becomes, the more
alffieult it is to have confidence in the programme working oorreotly under all
possible’ conditions.

431. Both machines and humans may be fallible, erpeoially in wartime uonditions.
Chaos, stress, sleep deprivation, isolation amd even drug or aloohol abuse may

cause inaccurate judgments. Nevertheless, thus far there have been no reported
losses, thefts or detonation8 of nuclear devices as a result of these problems.
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21/ See Josef Qoldblat, Iwanty Xears of the Non-Proliferation Treaty.
Implementation and Prospects, International Peace Research Institute, Oslo, 1990.

22/ See The Law of the Sea (United Nations publication, Sales No. E.83.V.5).

Regarding territorial seas, see part IIJ regarding international navigation, see
part II11.

23/ Bulletin of the Atomic Scientista, Vol. 55, No. 7, September 1989, p. 48.

44/ R. Fieldhouse, ed., Security at Seas Naval Forces and Arms Control,
Oxford University Press, 1990, p. 247.
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' (A/8-15/PV.12).

26/ At the same time, work is now in progress to find methods to detect with
assurance the presence of auclear weapons on board ships by means of distant
verif ioation ® guipmeat. In 1989, a joint experiment in the Blaak Sea was conducted
by the USSR Aoademy of S8ciences and the Americam private organisatiom, the United
States Nat ural Resource Defemse Counoil, i N o0o0-operation with the Soviet navy. See
Thomas B. Cochran, "Black Sea Experiment Onl y a Start", in Bulletin of the Atomic
Scientists, Vol. 45, No. 9, November 1939, pp. 12-16. See also the technical
report by Steven Fetter, ThomasB. Cochran, Lee Qodsins, HarveylLynch and
Martin Zuoker, “Gamma-Ray Measurements of a Soviet Cruise-Missile Warhead”
(April 1990 pro-publioation draft from NRDC, forthcoming in Sgcience).

21/ New Zealand Nuslear-Free-Zone, Disarmament, and Arms Control
Act 1987 (No. 86), clause 9. In 1985 New Zealand had refused entry t0 the US
destroyer U888 Buohanan because its non-nuclear status was not guaranteed. This
refusal resulted in the break-up of the ANZUS alliance (the security Treaty between
Australia, New Zeal and and the United States) in August 1987. Under the
legislation a general prohibition also applies to nuolesr-powered vessels.

287 Prime Minister Davi d Lange said in 1987 "You cannot simply export a model
based om our own particular security coansiderations". Ministry of Foreign Affairs
Press 8tatement No, 8, 19 June 1987, p. 12,
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CHAPTER V| | |

NUCLEARARMS LIMITATIOW AND DISARMAMENT

A. Introduction

422, Since the dawn of the nuclear age almost half a century ago, efforts have been
made im the world community to deal with the various implications of the existence
of nuclear weapons. Many of them have been concerned with a wide range of specific
measures aimed at the limitation, reduation and elimination of nuclear weapons and
their delivery ryrtems. Some others dealt with the prevention of the proliferation
of nualear weapons, cessation of nuclear-weapon tests, and the establishment of
nuclear-weapon-free sones in various regions of the world. Some discussions
focused also on the legal rules regarding possession and possible use of nuclear
weapons.

423. Arms limitation and disarmament efforts have been pursued both within and
out si de the United Nations framework. The United States and the Sovi et Union have
considered a number of measures bilaterally, particularly those dealing with the
limitations of their strateqgia arms and the elimination of their
intermediate/medium-range nuclear missiles (INF). Many other efforts were
undertaken in the regional as well as global context. Over the years, a number of
agreements have been reached dealing with various aspects of nuclear weapons.

B. Constrajinta on the possession of nuclear weapons

424, Two differe..t approaches developed Wi t h respect to imposing constraints on the
acquisition of nuclear weapons, Both of them deal with the acquisition of nuclear
weapons by non-nuclear-weapon States. One approach involved negotiations for a
global treaty committing nualear-weapon States not to transfer nuclear weapons and
non-nuclear-weapon States not to acquire them. The other approach concerned the
establishment of nuclear-weapon-free somes in various regions of the world.
Although based on the same principle of non-acquisition of nuclear weapons, the
latter approach encompasses additional constraints, both on nuclear and non-nuclear
States parties to such somes and is, as such, broader in scope.

1. Ireaty on the Non-Proliferation of Nuclear Weapons

425. The Non-Proliferation Treaty (resolution 2373 (XXI1), annex) is regarded by
many as an important achievement in the area of nuolear-arms regulation. The
Treaty was opened for signature on 1 July 1968 and entered into force oON

5 March 1970. Anong the nuclear-weapon States, the Soviet Union, the United
Kingdom and the United States ar e parties to the Treaty and serve as its
depositaries. China and Prance, while not parties to the Treaty, have om various
occasions stated that they do not support nuclear proliferation and would not act
contrary to the Treaty’s provisions. By the end of June 1990 the Treaty had

141 parties, making it the most widely accepted arms limitation iastrunent. A
considerable number of non-nuclear-weapon States advanced in nucloar technology

/.0.
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have become parties to the Treaty. On the other hand, some such States have not
yet become party to it

426. The basic provisions of the Treaty are to: prevent the spread of nuclear

weapons (arts. | and I1); provide assurance, through international safeguards, that
the peaceful nuclear activities of non-nuclear-weapon States will not be diverted
to making such weapons (art. II1l); facilitate, to the maxi mum extent consistent

with the other purposes of the Treaty, the peaceful uses of nuclear energy through
full co-opsration - with the potential benefits ofany peaceful application of

nucl ear expl osion technol ogy being made available to non-nuclear parties under
appropriate international observation (arts. IV and V); express the deternination
to pursue negotiations in good faith on effective measures relating to cessation of
the nuclear-arms race at an early date and to nuclear disarmanent, and on a treaty
on general and conpl ete disarmament under strict and effective international

control (art. VI). The NPT also has considerable relevance to several other arns
control and disarmanent measures, e.g. a conprehensive nuclear-test ban, negative
security assurances and nucl ear-weapon-free zones

427. The Treaty also contains provisions for periodic review of its operation
(art. MII1). It also states that a conference shall be convened 25 years follow ng
the entry into force (i.e. in 1995) “to deci de whether the Treaty shall continue in

force indefinitely, or shall be extended for an additional fixed period or periods"
(art. X).

428. Three review conferences have been held so far: in 1975, 1980 and 1985. The
Fourth Review Conference is scheduled to take place in August/Septenber 1990
China and France have indicated their intention to attend as observers

429. Atthe time of the Third Review Conference there were 131 parties to the
Treaty. The strong convergence of interests of the nuclear and non-nucl ear-weapon
States parties to check the further spread of nuclear weapons provided a basis for
the successful conclusion of the Conference with the adoption by consensus of a
Final Document. This document, although critical of the inplementation ofthe
Treaty in some areas and reconmmending further strengthening of the international
system for non-proliferation in others, confirmed unaninmously the sustained
validity of the fundanental aims of the Treaty and concluded that it continues to
meet its basic objective. 1s

2. Nucl ear-weapon-free zones

430. The idea of establishing nucl ear-weapon-free zones as a neans of keeping the
regi ons concerned free of nuclear weapons beganto attract the attention of the
international commnity in the 1950s. Many proposals have been nmade since that
time. Wiile some of them are still being considered in various foruns, agreenment
has been reached on two of them

/tot
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431. The South Pacific Nuclear Free Zone Treaty (Treaty of Rarotonga) was opened
for signature on 6 August 1985 and entered into force on 11 Decenber 1986. El even
out of 15 members of the South Pacific Forum had becone parties to the Treaty as at
June 1990. The four countries that have not signed the Treaty are: Tonga,
Vanuatu, the Federated States of Mcronesia and the Republic of the Marshall
Islands. The Treaty area enconpasses |arge sza areas, but nost provisions apply
only on land and, consequently, nothing in the Treaty affects the exercise of the
rights of any State under international law with regard to freedom of the seas.

432. The Treaty of Rarotonga creates a "nuclear-free", rather than a

"nucl ear -weapon-free", zone. The prime intention of the Treaty was to keep the
region free of the stationing of nuclear weapons, nuclear testing and environnental
pol I ution byradioactive waste. Moreover, the parties wshed to prohibit all types
of nuclear explosions. Accordingly, the operative articles of the Treaty refer
consistently to **nuclear explosive devices", aterm which covers all nuclear
devices, irrespective of the purpose, mlitary or peaceful, which has been given
for thei r existence.

433. Each party to the Treaty undertakes not to manufacture, acquire, possess or
have control over any nucl ear expl osive device inside or outside the zone.

Moreover , it undertakes to conduct any muclear co-operation with other 3tates in
accordance with strict non-proliferation measures to provide assurance of
exclusively peaceful non-explosive use, and to support the effectiveness of the
international non-proliferation system based on the Non-Proliferation Treaty and
the safeguards system of |AEA.  Wile exercising its sovereign rights to decide for
itself whetherto allow foreign ships (which may be nucl ear-powered or
nuclear-armed) to visit its ports or foreign aircraft to visit its airfields or fly
over its territory, each party undertakes to prevent any nuclear explosive device
from being stationed in its territory. It also undertakes to prevent all testing
of such devices mits territory and not to assist others in doing so. It further
undertakes not to dunp radioactive wastes anywhere at sea within the zone and to
prevent such dunping or storing by anyone in its territorial sea.

434, The States outside the zone that have jurisdiction over territories within it
prance, the Uni t ed Ki ngdom and the United States) woul d, uponbecom ng parties to
Protocol 1, apply the Treaty's key provisions to those territories. The five

nucl ear-weapon States would, upon beconming parties to Protocol 2, undertake not to
use or threaten to use nuclear explosive devices against parties to the Treaty, and

any such State woul d, upon becoming party to Protocol 3, refrain from nucl ear
testing within the zone.

435. The Soviet Union and China have ratified Protocols 2 and 3. France, the
United Kingdom and the United States have indicated that they do not intend at this
time to become parties to any of the Protocols. However, the United States
declared that noze of its practices and activities within the Treaty area were
inconsistent with the Treaty and its Protocols, while the United Kingdom stated
that it woul d respect the intentions of Statrs of the region on Protocols 1

and 3. 3/ .

/...
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436. Sout h Paaifia nations have expressed disappointment that France has not signed
the Protoaol 3 and continues to test within the sone. France put forward its
positionont hi s mattert 0 the General Assembly on 2 June 1988. 4/

(b) 1Ixeaty of Tlatelolco 5/

437, The Treaty forthe Prohibitioa of Nualear Weapousin Latin America (Treaty of
Tlatelolao) was the first traty to establish a nualear-weapon-free aome in a
densely populated area. It was also the first agreement toestablish asystem of
international aontrol and a per manent supervi sory orgaa,the Ageney for t he
Prohibition of Nuclear Weapons in Latin America and the Cari bbean (OPANAL).

438. The Treaty was signed on 14 February 1967, at Tlatelolao, a borough of Mexico
city. The basie obligati on of the parties to the Treaty, definedin artiale 1, is
to use exclusively for peaceful purposes the nuclear materi al and facilities under
their jurisdistion, and to prohi bit and prevent in their respectiveterritories the
very presence of nucl ear weapons for any purpose and under any circumstances.
Parties tot he Treatyal ro undertake torefrain fromengagi ng I n, eacouraging oOr
authoriaing, directly or indirectly, or in any way participating in the testing,
use, manufacture, production, possession or control of any nuclear weapons.

439. Aunexed t 0 the Treaty aret wo Additional Protocol 6, which create a systemof
obligation8 for extra-contineatal and continental States havi ng respoasibility

d e da fagto for territories in the some of aggliaation of the Treaty as
well as obl i gati on8 for the nualear-weapon States. Thus, under Additional

Protoaol 1, France, the Netherlands, t he United Kiagdom and the United States would
agreeto guar ant ee nucl ear-weapon-free statust 0 those territories for whi ch t hey
are, 48 jure or de facto, international|ly responsible. The Protoaol has been
signed and ratified by t he Netherlands, the United Kingdom andthe United States.
France has signed it and ha8 declared that it will in due course tae an

appropri at edecision, considering that not all States concernedin the tone are yet
parties tothis Treaty. Under Additional Protoaol I, nual ear-weapon States pledge
torespect ful |y the "denuclearisation of Latin America i N respect of warlike
purposes” and “not to use or t hr eat en to use nuclear weapons agaiast the

Contraati ngParties”. By 1979, all five nucl ear-weapon States had adhered to it,
and in that connection made individual decl arati ons wi th respect to various
provisions ofthe Treaty and its Protocol a. 8/

440, as at June 1990, the Treaty was in force for 23 Latim American States that had
ratified 4t and had waived the requirement8 for entering into force set out in
article 28 (that all states in the sone beparties to the Treaty, tatal | States
to which t he Protocols apply adhere to them and that rel evant safeguards agreements
be concl uded with | AEA). Several states within the denuclearized some are not yet
parties to the Treaty, among them cuba, Whi ch has not signed the Treaty. Argentina
has signed but has not ratified it, and Brasil and Chile have ratified it but not
wai ved the requirements for its entry into foce Argentina, a«s a rignatory, has
officially declared that it woul d not actagai nst the objectives of the Treaty.
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441. The discussion of the question ofestablishing nuclear-weapon-free zones in
various parts of the world is continuing between regional States concerned and
within the United Nations di sarmanent bodies. Wiile supporting the concept as
such, many Menber States stress the inportance of certain prerequisites for the
successful inplementation of the concept of nuclear-weapon-free zones. Anong the
principles and objectives mostreferred to are the following: the initiative
shoul d comefrom the States in the region concerned and the arrangements to
establish a nucl ear-weapon-free zone shoul d be based »n agrei.ent freely arrived at
amongthe States of the prospective zone; the arrangenents suaould take into account
the specific characteristics of the region in question; such arrangenments should
contain provisions concerning verification of the commitments undertaken; the

nucl ear-weapon States should undertake obligations to respect the status of the
denuclearized zone and not to use othreaten to use nucl ear weapons against the
States of the zone. 1Ia addition, sone States judge proposals for such zones also
from the standpoint of their potential contribution not only to the security of the
region concerned, but to international security in general.

442. For many years, debates have taken place in the General Assenbly on the
possibility of setting up nucl ear-weapon-free zones in Africa, 2/ the Mddle

East, 8/ and South Asia. 9/ |In addition, there have been proposals for the
creation of such zones in other regions, including Northern Europe, Central Europe,
the Balkans and South-East Asia. Someexploratory work has been carried out both
at theregional and international |evel on these possibilities. However, no
eoncrete negotiations have yet been initiated on any ofthese proposals. Al though
there has been considerabl e support for someproposals, not all of them have
received support by all countries concerned.

c. Limtation on stationins of nuclear weapons

443. Setting geographical limtations on thestationing of nuclear weapons is an
approach to reducing the nuclear threat. Although there is no prohibition on

depl oyment of nuclear weapons on the high seas, someStates would |ike to have the
seas used exclusively for peaceful and non-nuclear purposes. Qhers point to their
rights to free navigation of the seasin customary | aw and under the United Nations
Convention on the Law of the Sea. The agreenments concluded so far in this respect,
unli ke nuclear-weapon-free zones, largely cover unpopul ated territories on the
Earth and in outer space. In one instance, the scope is also broader since it
provides ntonly for denuclearization, but al S0 demilitarization of the area.

1. The Antarctic Treaty

444, The Antarctic Treaty, concluded on 1 December 1959, was the first
international agreement that, by establishing a demlitarized zone, ipso facto
provi ded that nuclear weapons woul d not be introduced into a specified area. The

Treaty bans "any neasures of a mlitary nature" such as the establishment of
mlitary bases and fortifications, nmlitary manoeuvres and the testing of any type

/0..
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of weapon. Thir was the €irst Treatyt o provi de for on-site inspection. The
Treaty entered i nt 0 force on 23 June 1961 and the number of parties to it has
i ncreased from the original 12 signatories in 1959 to 39 as at the emdof 1989,
i ncl udi ng the five nucl ear-weapon States.

2. Quter fpace _Ireaty

445, The Treaty on Principl e6 Governing the Activities of States imthe Exploration
and use of Outer Space, including the Moon and Other Celestial Bodi es (Quter Space
Treaty) (resolution 2222 (XXl ), annex), was opened fox Si gnature on27 January 1967
and entered into force on 10 October t he same year, As at 31 December 1989,

91 states had becone parties to the Treaty.

446. The Treaty prohibit6 the placing in orbit around theEarth of any objects
carrying nucl ear weaponsorany other kinds of weapons of massdestruction,

installing such weapons on cel esti al bodi es orstationing themin outer apace in
any other manner. The Treatyalso affirmthat the Moon and ot her celestial bodie.
are tobe used excl usively for peaceful purposes and that the establishment of
military bases, installations and gortifications,t he testing of any type of
V\/eaﬁ_ot?s etljnd the conduct ofmlitary manoeuvre8 on celestial bodies are to be

prohi bi t ed.

447. A further instrunent, the Agreement Governing the Activities of States om the
Moon and Ot her celestial Bodi es, was concl uded in 1979. |t entered into force on
11 July 1984. By the endof 1989, seveacountries(Australia, Austria, Chile,
Netherlands, Pakistan, Phil i ppi ne8 andUr uguay) had becone parties toit. It

conpl enents the Quter Space Treaty and prohibits the use Of forceon the Moonm,t he
pl aci ng of any weapoas, incl udi ng nucl ear weapons, on or in orbit around it, or any
ki nd of militarisation of itorot her cel estial bodies.

3. fea-Bed Treaty

448. The Treaty om the Prohibition ofthe Enplacement of Nuclear Wapons and Q her
Weapons of Mass Destruction onthe Sea-Bed and the Ccean Floor smd in the Subsoil
Thereof (Sea-Bed Treaty) (resolution 2660 (Xxv), annex) was opened for signature on
11 February 1971, It entered into force on18 My 1972. By the end of

December 1989, 82 states had ratified the Treaty while 23 States had signed itbut
not yet ratified it,

449. The Treaty provide8 that the States parties t0 it undertake not to pl ace onor
under the eea-bed, beyond the outer limit of a 12-mile coastal some, any nucl ear
weapons Of any ot her weapons ofmass destruction Or any facilities forsuch
weapons. Al| parties have the right to verify through observation activities of
other States inthe area covered by the Treaty.

450. Three Revi ew Conferencesofthe parties to the Treaty have been held so far,
in 1977, 1983 and 1989. At all three Review Conferences, the parties reaffirmed
their conmtment to the Treaty. In addition, at the general debate at t he Third
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Conference, the Soviet Union, the United Kingdom and the United States for the
first time declared that they "have not enplaced any nucl ear weapons or other
weapons of mass destruction on the sea-bed outside the zone of application ofthe
Treaty as defined by its article Il and have no intention to do so". 19/

D Limtations and reductions of nuclear weapons

451. There have been a number of efforts to limt and reduce the stockpiles of

nucl ear weapons in the world. Wile the consideration of these issues took place
both within the United Nations and the Conference ox Di sarnanment, where nucl ear
disarmament is viewed as a priority itemon their respective agendas, the actual
negotiations on a nunmber of specific measures were pursued in bilateral
negotiati ons between the United States and the Soviet Union. In the process, these
two nucl ear-weapon Powers have concluded several agreenents providing for
quantitative limtations and somequalitative restrictions on their nuclear forces.

452. During the 1970s the bilateral negotiations between the Soviet Union and the
United States were carried outwithin the framework of the so-called strategic ams
limtation talks (SALT), which resulted in the signing of several specific
agreements. The negotiations continued in the early 1980s under a new name of the
strategi c arms reduction talks (START). In their joint statement of January 1985,
the two sides defined their subject as a complex of questions concerning space and
nucl ear weapons, both strategic and internediate/nediumrange, with all the
questions to be considered and resolved in their interrelationships. The statenent
also pointed out that "ultimtely the forthconing negotiations, just as efforts in
general to linit and reduce ams, should lead to the conplete elimnation of

nucl ear arns everywhere*'. 11/

453. Under the general unbrella entitled nuclear and space tal ks (NST), the
negotiations have been conducted in three different groups assigned to deal
respectively with strategic nuclear weapons, internediate/mediumrange nuclear
weapons, and defence and space issues. In the course of those negotiations, a
great deal of progress has been achieved.

1. INE Treaty

454, Amostsignificant result of bilateral efforts was achieved in 1987 with the
conclusion of the Treaty between the United States of America and the Union of
Soviet Socialist Republics on the Elimnation of their Internediate-Range and
Shorter-Range Mssiles (INF Treaty). i2/ The Treaty is notable because it
provides, for the first time, for the conplete elinmnation of anentire class of
American and Soviet nuclear missiles and because it contains unprecedented
intrusive verification provisions. It was signed in Washington by President Reagan
and General Secretary Gorbachev on 7 Decenber 1987 and came into force On

1 June 1988. The Treaty is of unlimted duration.

455. In the preanble, the parties expressed their conviction that the measures set
forth in the Treaty would hepto reduce the risk of an outbreak ofwar. They al so
recalled their obligations under article VI of the Treaty on the Non-Proliferation
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of Nucl ear Weapons, nanely to pursue negotiations in good faith oneffective
measures for t he cessation of the nuclear-arms raceat an early date.

456. The basin obligation ef the two parties comsistsof an undertaking to
elimnate their internmedi ate-range and shorter-range missiles, together with their
launchers, all support structures and support equipment. |nternedi ate-range

m ssiles (1,000-5,500 km) woul d be elimnated notl ater than three yearr afterthe
entry into force of the Treaty, while the elimination of shorter-range missiles
(500-1,000kn) woul d be conpl eted notlater than 18 moaths after the Treaty's entry
into force. The Protocol on Elimnation provides that the nucl ear warheads and

gui dance el ements may berenoved fromthe m ssilea, priortotheir elimnation, and
retained by the deploying country.

457. The verification systemofthe Treaty provi des, inter alia, foron-sSite

i nspection and i nspecti on onshortnotice, and provides for non-interference with
national technical meamsof verification. The on-siteinspection cover8 the nmain
facility of eaehside where conponenta for missiles are being produced, i.e. the
Votkinsk Machi ne Building Plant in the Soviet Uni on andthe Eercules Plantin Utah
in the United States. Wiile internediate-range missiles are prohibited, the
Votkinsk pl ant al so producer anothertype of mssile that is also nonitored. After
twoyears ofnonitoring at both plants, if no such missiles are produced for

12 moaths,the nonitoring portals wll beremovedand may notbe repl aced.
Inspection ON short notice applies to all specified sites other than production
facilities. The inspectors areto be allowed to ecarryout such inspections not
only during the initial 3-year period envisaged for conpl ete elinmnation of these
weapons, butal so during the next10 years, thus extendi ng the duration of the
whole ar r angenent to 13 yearr altogether. Furthermore, the aotual renoval of the
weapons covered by the Treaty from depl oyment areas and storage i S subject to
verification. Besides missile installations onAmrerican and Sovietsoil, chis

i ncl udes american andSovi et missile bases in WWstern and Bastern urope.l3/
Cccasional inspection ofthe locations W || take pl ace al so over a 13-year period.

458. Followi ng the conclusion ofthe | NP Treaty, the Warsaw Treaty State8 proposed
in April 1989 negotiations ontactical nuclear arns in Europe (see A/44/228).
Those States were convinced that along with the elimnation of the

i nternedi ate-range and shorter-range mssiles, the phasad reductionand event ual
elimnation of the tactical nuclear arns iaEurope would hel p tol essen the danger
of war, strengthen confidence and establish a more stable situation on the
continent. This would, in their opinion, facilitate progress towards deep autein

strategic nuclear arns and, ultimately, the complete elimination of nucl ear weapons
everywhere.

459. The member States of NATO,intheir report entitled "AComprehensive Concept
of Arms Control andDisarmament" adopted at the NATO summt meetingi n May 1989
-(A744/481,annex | | ), declared that once inplenentation of an agreement on
conventional forcereductions in Europe was under way, the United States, in
consultation with the allies concerned, was prepared to enter into negotiations to
achi eve a partial reduction of American and Sovi et | and-based nucl ear missile
forces of shorter range to equal and verifiable levels. In April 1990, NATO agreed
that negotiations on tactical nucl ear weapons coul d start afterthe concl usi on of
an agreenent on conventional force reductions inEurope. 14/

I...
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460. Pursuant to NATO decisions taken in 1979 and 1983, the Uni ted States
unilaterally wi t hdrew 35 per cent, i.e. 2,400, of its nuclear weapons based in
Western Europe. The Soviet Union, 4am the course of 1989, al so unilaterally
withdrew 500 tactical nuclear warheads from the territory of its allies. The
Soviet Union furthermore declared that it was prepared to withdraw during 1989-1991
all nuclear ammunition from the territories of its allies on the condition of a
similar reciprocal step om the part of the United States, In June 1990, the Soviet
Union announced that by the end of 1990 it would unilaterally reduce in the
European regi on 140 short-range missile launchers as well as 3,200 pieces of
nuclear artillery and 1,500 nuclear charges.

2. Strategic arms reductjon talks

461. The United States and the Soviet Union are in the process of finalising an
agreement on substantial reductions of their strategic nuclear arsenals, the
so-cal led START agreement. Ia June 1990, Presidents Bush and Gorbachev on the
occasion of their summit meeting at Washington i ssued a Joime statement outlining
the basi c provisionsof the future treaty. The two sides will translate the agreed
outline into specific treaty language. |t is their declared intention to complete
this work Wi t hi n nont hs.

462. The Treaty woul d provi de for both sidestocarry outup to 50 per cent
reductions in certain categories of strategic offensive arms. The Treaty would
also include a reduction in the overall number of warheads deployed on delivery
vehicles (ICBMs, SLBMs, heavy bombers) to no more than 1,600. The aggregate
throw-weight of the deployed ICBMs and SLBMs of each side will be limited to

50 per cent below the present level of the Soviet Union. Heavy bonbers equipped
for long-range nucl ear ALCM» will be counted as one delivery vehicle against the
1,600 limit and shall be attributed with an agreed number of warheads against the
6,000 limit. Existing andfuture United States heavy bonbers equi pped for
long-range nuclear ALCMs will be attri buted withl0 war heads each. Existing and
future Soviet heavy bombers equipped for long-range nuclear ALCMs will be
attributed W t h ei ght war heads each.

463. The Treaty will also include specific prohibitions on certain catsgoriec of
strategic offensive ar ms, basing modes and activities. The followiag items would
be banned; new types of heavy ICBMs; heavy SLBMs and launchers for heavy SLBMs;
mobile launchers for heavy ICBMs; new types of ICBMs and SLBMs with more than

10 re-entry vehicles; f| i ght testing and deployment of existing types of ICBMs or
SLBMs with a number of re-entry vehicles greater than f:he number specified in the
Washington Summit Joint Statement of December 1987; rapid reload of ICBM launchers:
long-range nuclear ALCMs equipped with multiple i ndependent|y targetable warheads.
Sea-launched cruise missiles (SLCMs) will not be constrained in the START treaty.
OA the other hand, each side will provide the other with unilateral, politically
binding declarations regarding it8 planned deployment of nuclear SBLCMs with a range
over 600 km. The maximum number of deployed SLCMs for each of the following five
treaty years will not exceed 880 for each side.

464. The verification régime for the reductions and other constraints to be
contained in the treaty would include on-site inspectiomns; national technical means

/...
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of verification; a ban on denial of telemetric information; data-information
exchange on numbers, locations and technical characteristics of Strategic arms and
an agreement: on the manner of deploymeant of mobile ICBMs and limitations on their
movements so as to ensure effective verification. A joint compliance and
inspection commission will be established to promote the objectives of the treaty.
The treaty would have a duration of 15 years with the possibility of extension for
successive five-year peri ods.

3. BStrategic arms limitation talks

465. Although new arrangements on strategic armaments, most not ably the forthcoming
START treaty, would go much farther than previoustreaties, the strategic arns
limitation ta.ks (SALT) between t he United States and the Soviet Union in the 1970s
have played an important role in the efforts of the two Si des to place certain
limitations on t he devel opment of their nucl ear-weapon arsenal s.

466. Thus, bythe Interim Agreement between the United States of America and the
Union of soviet Soci al i st Republics oncertain neasures with respect to the

limitation of strategic of f ensi ve arms (SALT 1), 18/ with a Protocol attached, the
two sides undert ook not to start construction of addi ti onal fixed | and-based
ballistic missile launchers and to limit subrmari ne mi ssile | aunchers and nodern
ballistic missile submarines to an agreed | evel for each side. The |imts agreed
upon allowed, however, for an additional increase in the total number Of the
strategic forces of the two sides. However, the SALT Il agreenent, siganed in
June 1979, set totals not only on missiles, but al so on sub-category totals. The
ceilingsagreed UpPON went quite a Way towards dealing Witht he very di fferent needs
of the United States, which had most of its war heads on submarines in the form of
SLBMs, and the Soviet Union, which had most of itS stratecic assets in ICBM silos.
It brought the | ong-rang8 bonber forcesi Nt 0 the calculations and even considered
the new technology of ai r-1 aunched cruise missiles (ALCMs). |t did not reduce the
number of War heads either side had, or restrict the use of any existing technology,
but it did restrict major new technological developments aad@ set some
predictability in the strategic selection. It also served to work out many
definitions and issues that were carried over into subsequent negoti ati ons, such as
START. 16/ Although the SALT Il Treaty 11/ has not beeam formally ratified, both
parties have ingeneral observed thelimitatiomssetby it. These |imtations

will, however, be largely superseded byt he terms envisaged undert he START
agreement,

467. Another important agreemeat concl uded in the franmework of SALT negotiations
was the 1972 Treaty Between the United States Of America and the Union of Soviet
Socialist Republicsonthe Li mtati on of Anti-Ballistic M ssil e Systems (ABM
Treaty), 18/ subsequently amended by a Protocol of 3 July 1974. By the ARM Treaty,
the Soviet Union and the United St at es undert ook not to devel op, test or deploy
mobile land- or sea-based, air- or space-based ABM systems. They also agreedto
limit ARM systems to two sites with no more than 100 launchers at each site. In
1974, the Treaty was amended by a Protocol t hat limited each side to on8 ARM
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deployment area only. The Soviet Union chese to maintain its ABM systemin the
erea centredonits aapital, Moscow, and the United Stateschose tonmaintain its
system im the ICBM depl oynent area in NorthDakota. Subsequently, the United
States decided not to deploy its ABM system at all.

468. The ABM Treaty received considerable attention int he bil ateral negotiatious
following the announcement of the United States strategic defemse initiative (SDI)
in 1983 (see chap. Ill, sect. D). The Soviet Union took the position that the
provi sions of the ABM Treaty prohi bited all testing of ballistic missile defence
systens and their conponents in ourarspace. For its part, the United States has
mai nt ai ned the position thi.t the SDI ~ssearch programme is not incompatible wi t h
the ABM Treaty.

469. Besides di fferent interpretations of the relationship between SDI and ABM
Treaty, t he Soviet Union and the United States disagreed on the effect that such e
programme, if and when fully developed, might have on the strategic bal ance betwes.a
the two sides. The United States views it as an eatirely defeamsive programme with
mO0 e ffeot on START, whil e theS8ovaet Unionhel d the view that the programmei f
implemented WOUl d deny '~ second strike retaliatory capability, the preservation of
whi oh gor bot h si des vonstitutes t he essence of the ABM Treaty. |n Septenber 1989,
the S8oviet Union expressed its willingmess to sign and to ratify the START treaty
W t hout waiting for the conpl etion of bilateral discussions of the ABM problem. At
the same time, it proceeds from the assumption t hat both sides will continue to
comply With the existing ABM Treaty as signed, and that its violation by any side
would automatically rel i eve the other side fromits obligations under the START
treaty. The United Staten and the Soviet Uaioa have also declared their commitmeat
to Work towards early and effective agreements aimed st preveanting an arms race in
spaoe Md terminating it om Earth.

470. The question Of outer space first became the subject Of bilateral negotiations
between t he United States and the Soviet Union in the 1970s. The initial
di soussi ons took place from1977 to 1979 and focused on the question of

Mti-satellite activities. | n August 1983, the Soviet Union proposed to the United:

States to baa ASBAT systens and to eliminate existing omes, but the United States
did not agree to this proposal. The new bilateral negotiations began in 1985 as
par. of the nuclear and space talks (NST), which also included START and INF as
separate negotiatioms. At the \\Ashi ngt on summit neeting in May/June 1990, bot h
sides agreed to continue negotiatioms on ABM snd space within the negotiating
framework of NST.

E. Limitation on testing of nuclear explosive devices

471. Since nuclear testing is an inhereat part of the process of development of
nuclear weapons, many Stat88 have given highest priority to a comprehensive
nuclear-test ban (CTB), %.e. a prohibition of all tests, in all environments. They
point out that such a baa would introduce uncertainties in the qualitative
development Of nucl ear weapons that would make the development of these weapons
more difficult; that it would also largely prevent the acquisition of nuclear
weapons by States that do not have them; and t hat it would therefore contribute to
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the goal of nuclear non-proliferation. Nuclear-weapon States, with the exception
of the Soviet Union, are not prepared to accept a nuclear-test ban, because they
assess nuclear testing as essential for the credibility, reliability end
survivability oftheir nuclear deterrent forces. The United States has stated that
a CIB remains a long-term United States objective and that such a ban nust be
viewed in the context of a time when the United States no |onger needs to depend on
nucl ear deterrence to ensure international security and stability, and when it has
achieved broad, deep and verifiable arms reductions, greatly inproved verification
capabilities, expanded confidence-building neasures and greater balance in
conventional forces.

472. In 1963 the Soviet Union, the United Kingdom and the United States concluded a
Treaty Banning Nucl ear Weapon Tests in the Atnosphere, in Quter Space and Under
Water. 19/ The Treaty was Aegotiated in response to environmental and ot her

concerns being expressed at the time. It does not prohibit underground tests
provi ded they do not cause radioactive debris to be present outside the territory
of the State where the test was conducted. In its preanble, however, it notes the

obj ective of achieving "the discontinuance of all test explosions donuclear
weapons for all time". The Treaty has since been joined by many other States and
had, as at June 1990, 118 parties. Two nucl ear-weapon States, France and China,
aenot parties, although they announced, in 1974 and 1986 respectively, thattheir
future tests woul d be carried out only underground. 20/ France has stated that it
is not prepared to enter any conprehensive test-ban agreenent, although

President Mtterrand has recently indicated that France would not be the last to
stop'testing. China stated that it was flexible towards the creation of the
subsidiary body in the Conference on Disarmament on the issue. It also stated that
if and when an agreenent was reached on a mandate enabling such a body to be
established, it would participate inits work. 21s

473. In 1974, the United States and the Soviet Union signed the so-called Threshold
Test Ban Treaty (TTBT), which prohibits all weapon tests with a yield exceeding

150 kilotons. Because it is inpossible to distinguish nuclear-weapons tests from
nucl ear explosions for peaceful purposes, in 1976, both States also signed the
Peacef ul Nucl ear Explosions Treaty (PNET), 22/ which puts a 150-kiloton linmit o
such explosions. Difficulties arose in connection with verification procedures for
both Treaties and, therefore, neither Treaty was ratified. In 1987, the United
States and the Soviet Union agreed to a step-by-step approach to the objective of
the ultimate cessation ofall testing and in that context initiated negotiations on
i mproved verification procedures forthose Treaties. Following the successful
conclusion of those negotiations, during the Vashington summit nmeeting in

May/ June 1990, the Soviet Union and the United States signed verification protocols
for both Treaties, which will pave the way for their ratification by the respective
| egi slative bodies ofthe two countries.

474. International efforts to achieve a conplete test ban began in the 1950s. From
1977 to 1980, three nuclear-weapon States, the Soviet Union, the United Kingdom and
the United States, held negotiations on a conprehensive test ban without reaching
final agreement. The Conference on Disarmament at Geneva was periodically inforned
on the progress of these trilateral negotiations.
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475, Most S8tates have taken the position that the step-by-step approaah agreed on
by the United States and the Soviet Union is insufficioant because it doer not
specify when a comprehensive ban is to be achieved. They continueto call for an
immediate banon al| testing. At the United Nations, General Assemblyresolutions
attaching t he highest priority to theconclusion of a comprehensive nualear-test
ban have been voted on and adopted by an overwhelming majority. The Conference on
Disarmament has been requested by the Assembly in successive years to begin
negotiation8 om ruah a treaty. BSome States have submitted draft treaties and
different proposal8 on this subject to the Conferemce on Nisarmament, but no
negotiations have been initiated. Givea their position on theissue, most
nualear-weapon States remain opposed to the aommenaement of multilateral
negotiations towards a CTBT in the Conferenae on Disarmament. Atthe same tine,
they have stated their readiness to discuss issue8 related to suah a ban on a
non-negotiating baais.

476. Receantly, some States parties to the PTBT have proposed emending the Treaty
into 8 comprehensive teat ban. In aaaordanae with the amendment proaedure provided
for ia the Treaty, amy amendment requires the conseat of all three ori gi nal

parties. 23/ A meeting for the organisation of the aonferenae was held from 29 My
to 8 June 1990 and adopted a number of organisational decisions. The Amendment
Conferenae is scheduled to be hel d at New York from 7t 0 18January 1991, although
two of the original parties, the United States and the Uaitad Kingdom, have already
stated that they will cppore the proposed amendment.

477. Stating that 4¢ would uphold the idea of a CTB and that it Wi shes to promote
it by practical steps, the Soviet Union held a unilateral moratorium on nualear
tests for 18 months in 1985-1987. No other nualear-weapon State followed the
Soviet Uaniom's move.

478. As noted before, bans ON testing have also been included in the two
nuclear-weapon-free some Treaties. The Treaty of Tlatelolao prohibit8 weapons
testing in Latin Americaand the Caribbean. 1In view of their expressed concerns
about nual ear weaponry and about the possible environmental effects of testing, the
parties to the Treaty of Rarotoaga undertook to prevent the testing of any nualear
explosive device in their territories and throughout the 2ome, and not to assist or
encour age the testing of any such device by any State.

479. The verification aspect8 of a comprehensive test ban have received
considerable attention. A variety of means, including satellite data and radiation
monitoring, have allowed the international community to verify adherence to the ban
on atmospheric tests. Underground testing has traditionally been monitored using
seismic technigques although other technique8 have beer. devised as a complement.
Efforts are being made in the Conference on Disarmament to design a global seismic
network for acquisition and exchange of data. Many believe that seismic

moni toring, backed up by other methods, could detect and identify teats down to
very low yields (1-2 Kkilotons) and that this testing threshold would impose severe
constraints on nuclear-weapons development. However, there is some comcern that no
verification system would be able to detect sub-kiloton explosion@.

480. The verification arrangement8 agreed upon in the verification protocols to the
TTBT and the PNET, signed at the Washingtoa summit meeting in May/June 1990,
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include hydrodynamic yield neasurement (the so-called CORRTEX method), on-site

i nspection and seisnic nonitoring on the territory ofthe testing party as well as
national technical neans.

F. Constraints on the use of nuclear weapons

481. Over the years, many initiatives have been put forward concerning the
prohibition or limtation of the use of nuclear weapons. |In the process, various
approaches devel oped on this issue. They ranged from the calls for unconditional
prohibition of the use of nuclear weapons to prohibition of first use and various
conditional bans. After the conclusion of the 1968 Treaty on the Non-Proliferation
of Nucl ear Weapons, the question of adequate security assurances to

non- nucl ear - weapon States against the use of nuclear weapons emerged. Such
guarantees were also contenplated within the franmework of the establishnent of

nucl ear-weapon-free zones in various regions ofthe world. Still another approach
dealt with the linmitation ofthe use of nuclear weapons fromthe point of view of
customary normsof international humanitarian |aw in conventional wars as the basis
for deriving some principles applicable to nuclear weapons as well. The question
of the prohibition of the use of nuclear weapons was al SO considered within the
broader question of the prevention ofwar, in particular nuclear war. This
approach gained pronminence especially during the 1980s.

482. No tangible progress has been nmade towards the conclusion of an agreenent
regarding the non-use of nuclear weapons. Many nations have expressed the hope
that the depth and scope of changes presently taking place in international
relations, particularly between the two mjor nuclear-weapon States, has
considerably dimnished the likelihood of their possible deliberate use.

483. The main thrust of various approaches to this issue, particularly those
pursued in the last decade, are described briefly bel ow.

1. Consideration in the General Assenbly

484. The Ceneral Assenbly has passed a great nunber of resolutions on this
subject. Wth the exception of procedural resolutions, all resolutions have been
adopted by vote. The voting has shown deeply rooted divergencies, reflecting
different strategic doctrines and national security perceptions.

485. The question of the use of nuclear weapons received a great deal of attention
at the 1978 special session of the General Assenbly devoted to disarmanent in a
broader context of the elinmnation of the danger of war. At that session, the five
nucl ear-weapon States made individual declarations with regard to security
assurances to non-nucl ear-weapon States. 24/

486. Atthe second special session of the General Assembly devoted to disarmanent,

in 1982, various suggestions and proposals were put forward. The Soviet Union, for
instance, declared that, wit® i nmediate effect, it assumed an obligation not to be
the first to use nuclear weapons, because it believed that should a nuclear war
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start it aould mean the destruction of humankind. A similar statement already had
been made by China in 1964 when it exploded its firrt atomic weapon.

487. The United Kingdom, also at the second special session on disarmament, stated
that it was its long-established policy that nuolear weapons should never be used
except in self-defence under most extreme circumstances. 25/

488. In the consideration of the issue, the United States and other Western
countries pointed out that a declaration on the non-first use of nuclear weapons
would restrict and undermine the wider principle of self-defence enshrined in the
Charter of the United Nations, They noted that the Charter provided that States
refrain from the threat or use o€ force i n their i nternati onal relations (Art. 2.4)
but that it did not impair the inherent right of individual or collective
self-defence if an armed attaok occurs (Art. 81), and it did not contain any
prohibition of any specific means of warf are.

489. At its thirty-seventh session and subsequsntly, i N resolutions i niti ated by
Argentina, t he German Democratic Republis and India, t he General Assembly,
respectively recommended thatt he Conference onDisarmament undertake negoti ations
on: appropriate aad practical measures that could be negotiated and adopted
individually for the prevention of nuolear wart 26/ an iatornational instrument of
a legally binding character laying down the obligation not to be t he firrt to use
nuclear weapons; 21/ and au international aonvention prohi biting the use orthreat
of use of nuclear Weapons under any circumstances, takingas a basis the text of a
draft aonvention annexed to it.28/

490. In 1984, for the firrt time, the Conference on Disarmament included in its
agenda a separate item entitled *“Prevention of nuclear war, including all related
matters”, While all members recogniged the importance of the prevention of nuclear
war, there remained differences in approach between various groups. Eastera
European and non-aligned States, believing t hat the removal of the threat of
nuclear war was the most urgent task, urged the Conference to undertake, as a
matter of highest priority, negoti ati ons on measure8 for the prevention of nuclear
war and to establish an ad hoe committee for t hat purpose. For their part, Western
countries maintained that the question of preventing nuclear war could not be
isolated from t he problem of preventi ng war in general and that the question at
issue wan how to maintain peace and international security in the nuclear age, As
a result of these differences i N approach, matters related to the non-use of

nucl ear weapons and prevention of nuclear war have continued until now to be
considered only in plenary meetings of the Conference.

491. The question of constraint8 on the use of nuclear weapons and the prevention
of nuclear war was alsc addressed on several occasions by various world leaders.
Their statements have made an impact on the deliberations and negotiations in
various f orum
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492, For instance, the joint message of 24 October 1985 by the Beads of State or
Qovernment of Si X countries - Argentina, Oreece, India, Mexico, Sweden and the
United Republic of Tansania - (the so-called “Six-Nation Initiative”) directed t o
the leader8 of the United States and t he Sovi et Uni on in comnection with their
summitireet i ng stated that *"since the citiseas of all nations are equally
threatened by the consequence8 of nuclear war, it is of utmost importance to us
also that your meeting should create appropriate condition6 and produce concrete
steps towards disarmament and peace" (A/40/825-8/17596, annex).

493. The United States-Soviet joint statement issued on 21 November 1985 on the
occasion of the summit meeting between Presideat Reagan and General

Secretary Corbachev statad that the two leaders, conscious of the special
responsibilities of their respective countries for maintaining peace, "have agreed
that a nuclear war cannot be won and must never be fought” (A/740/1070, annex).
Furthernmore, *"they enphasised the inportance of preventing any war between them,
whet her auclear or conventional™ and stated that they woul d not reektoachieve
military superiority. In the joint statement issued at Washington on

10 December 1987, (A/43/58, annex) following their sigaing of the INF Treaty,
President Reagan and General Secretary Qorbaohev affirmed the fundamental
importance of their meetings at Geneva (1985) and Reykjavik (1986)., whi ch had laid
the basis for concrete steps in a process intended “to improve strategic stability
and reduce the risk of conflict”.

494. In February 1988, the aix nations issued the Stockholm Declaration, in which
they wel comed the signing of the INP Treaty (A/43/125-8/19478, annex). They viewed
it as a "historic first step" and as significant evidence that "a reverral is
possible”, They also pointed out that no nation had the right to wse nuclear
weapons and declared t hat "what is morally wrong shoul d also be explicitly
prohibited by international law through a binding international agreement",

495. At the special m ni sterial meeting of the Non-Aligned Countries held at Havana
in May 1988, the Final Communiqué stated (A/S-15/27, annex, para. 18)t

"The Ministers emphasiaed that, pending the attainment of general amd aomplete
disarmament - a process in which nuclear disarmament plays a oentral role - it
was necessary for nuclear-weapon States, inter alia., immediately to negotiate
an agreement on the prohibition of the use or the threat of use of nuclear
weapons and to pledge not to be the first to use them. Tha Ministers further
urged that non-nuclear-weapon States be given assurances agai nst the threat or
use of nuclear weapons by any nuclear-weapon State.”

The Declaration issued at the Conference of Heads of State or Qover nnent of

Non-Aligned Countries at Belgrade im September 1989 (see A/44/551-5/20870, annex)
saids

“Ti @ USSR and the USA have, f or the £irst time i N history, signed a treaty to
eliminate some of the existing nuclear weapons. The Heads of State or
Qovernment welcomed this step and reiterated their expectation that it would
be a precursor to the adoption of concrete disarmament measures leading to the
complete elimination of nuclear weapons."
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3. Security assurances

496. The question of security assurances to non-nualear-weapon States was first
rai sed specifically in connection with t he negotiations at the 1968 Treaty va the
Non-Proliferation of Nuclear Weapons (NPT).

497. In order to provi de a counterbalance to the undertaking of the
non-nuclear-weapon States Nnot to acqui re nucl ear weapons, as enbodied in the
Non-Proliferation Treaty, three nuclear-weapon States - the Soviet Union, the
United Kingdom and the United States - agreed to provide certain security
assurances t0 these countries through a Security Council reeolution.

498. Security Council reeolution 285 (1968) recognised that aggression with nuclear
weapons, Or the threat thereof, against a non-nuclear-weapon State party to the
Treaty would call for immediate action by the Council and, above all, by ite
nuclear-weapon States permanent members. The Council also weicomed t he intention
expressed by certain States to assist any non-nuclear-weapon State party to the
Non-Proliferation Treaty that was a victim of an act or threat of nuclear

aggression and reaffirmed theright to collective self-defence under Article 51 of
the Charter of the United Nationr.

499. However, a nunber of non-nuclear-weapon States, while welcoming the "positive"
assurance provi ded forin the reeol ution, expressed preference for "negative"
assurance, i.e. a commitnent bynual ear-weapon States that they woul d not use or
threaten to wuwse nucl ear weapons against non-nuclear-weapon States. All Five
nuclear-weapon States have provi ded unil ateral negati ve securityassurances,
although those assurances reflect the different security perceptions of the
nuclear-weapon States. 29/

500. The question has been actively consi dered by t he Conference On Disarmament.
Bach year since 1979, with only one exception, 1986, t he Conference on Di sar manment
has established ad hoc working bodies on effective international arrangements to
assure non-nuclear-weapon States against the use Or threat of use of nuclear
weapons. Al t hough there has been no objection in principle to the idea of an
international convention, the difficultlee involved as regards developing a “common
formula” om the substance Of security assurances, Whi ch would be acceptable to all
States, have also been pointed wut.

501. In recent years, the search for a common formula inthe ad hQc_conm ttee on
the nature and scope of security assurances has focused on the consideration of
various new ideas put forward on the understanding that an agreement on the
substance of the arrangement8 would facilitate the agreermant ca their form. Two
basic approaches have been examined at the Conference on Disarmament negotiations -
the single common formula and the *“categorizatiomalhpproach”. The former seeks to
find one common formula of security asuurances covering all non-nuclear-weapon
States which are to be assured. The latter envisages that a speci fi ¢ conmmon
formul a should be developed for each category of non-nuclear-weapon States, which,
in order to take imto account t he diversity of their security situations, are
categorized along the lines of certain criteria (such as non-nuclear status,
non-stationing of nuclear weapons, alliance status) as al ready refl ected inthe
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unilateral declarations of t he nuol ear-weapon States. The idea of following a
step-by-step approach hae also been advanced, with the understanding that, when
viewed in a broader perapective, the two basic approaches coul d conpl enent each
other. Variour wviews on the suggested approaches have been expressed at the
negotiations in the Conf erence on Disarmament aad their consideration remains
inconclusive. 30/ In Novenber 1989, Nigeria submitted for considera’.ion by the
States parties to the Non-Proliferation Treaty a proposal for an agriement On the
prohibition of the use or threat of ube of nualear weapons against
non-nuclear-weapon States parties to that Treaty. The proposal was also submitted
to the Confereuce on Disarmament in March 1990, and to the Fourth NPT Review
Conference . 31/

G. Confidence-building measures

502. The general goal of these measures is t0 reduce and possibly eliminate causes
for mistrust, misunderstanding and fear, all of which contribute to instability and
insecurity. There is need for oonfidence-building in many fielda - political,
military, economic and social, anbDng others. Traditional security concerns, mainly
military, have been, however, the main source of confidence-building measuree
(CBMs) . Where confidence already exists, CBMs are a Way to rrinforce it, but they
are no substitute for armr regulation and disarmament measures au s'ch.

503. Regarding CBMs specifically concerned with various aspects of nuclear weapons,
wi de-rangi ng efforts have been promoted by nuclear-weapon States, mos' notably the
United States and the Soviet Union, but also France amd the United Kingdom. Most

of the agreement6 in this field Wer e ocoacluded in the 1960s and 1970s and were

rel ated to the process of t he strategic arms limitation talks. 32/

504. Thus, i N Sept enber 1987, the two sides concluded an Agreement on the
Establishment of Nuclear Risk Reduction Centres. 33/ According to the Agreement,
each party shall eetablieh in its capital a national nuclear risk reduction centre
(NRRC). The parties shall use the centres to transmit the following types of
notifications: notification8 of ballistic missile launches under article IV of the
Agreement on Measures to Reduce the Risk of Outbreak of Nuclear War between the
USSRandthe United States of 1 Septenber 19711 notifications of ballistic missile
launches under paragraph 1 of article VI of the Agreement between the USSR and the
United states on the Prevention of Incidents on and over the High Seao of

25 May 1972; other communications that eaah party may, at its own discretion as a
display of good will and with a view to building confiden:e, transmit to the other
party. In May 1988, the Boviet Union and the United States signed an Agreement on
Notifications of Launches of ICBMs and SLBMs. According to that Agreement, each
party agreed to provide the other party notification, through the nuclear ri sk
reduction centres, no less than 24 hours in advance, of the plaanwd date, launch
area and area of impact for any launch of an ICBM or SLBM. 34/

505. In June 1989, they signed an Agreement on the Prevention of Dangerous Military
Activities, reflecting the desire of the two States to reduce the risk of outbreak
of nuclear war, in particular as a result of misinterpretation, miscalculation or
accident. 35/ The accord, which teak effect on 1 January 1990, covers four areas




A/45/7373
Baglieh
Page 130

of possible conflict: (&) an agreenment torefrain from the use of force in the
event of a border incursion by the other nation's military forces, ai rcraft or
ships; (b) an agreenment not to uselaser-range finders orother |ike devices while
t he two sides' forces arei n cl one proximty. These devices can temporarily blind
soldiers if they are struek directly in the eyes (¢) an agreement to set up
“gspecial caution sones" in areas such as the Persian Gulf, when both aides’ forces
come into contact; and (d) an agreement to refrain from elactroic jamming of
either side's command and oommuaications systems. It is also envisioned that

di rect conmuni cations between the nations’ military units in the field will be
established to prevent misunderstandings, At the Wyoming ministerial meeting, held
in Septenber 1989, both sides signed an agreement on advance notificati on of major
strategic exercises. Unde» this agrsenent, each side rmust provide the other side,
on a reciprocal basis, with no less than 14 days’ advance notification of the
commencement Oof the one large-scale strategic exercise, with the participation of
heavy bombers, which it intends to conduct in the course of each calendar year, At
the Washington summit meeting, ia May/June 1990, the Soviet taion and the United
Statesagreedi o purrue nowtal ks with the objective of redueing further therisk
of outbreak of war, partiaularly nualear war, and of ensuring strategic atability,
transpareacy and predictability.

H. Nuclear weapons and international law

506. Despite wide-ranging discussions in various forums, no uniform view has

emerged a8 yet on the legal aspects of the possession of nuclear weapons and their
use as a means of warfare.

507. The Charter of the United Nations, a document signed just before the world
entered the nuclear era, daoes not refer to the existence of nuclear weapons. The
Charter states, in Article 51, that “nothing . . . shall inpair the inherent right of
i ndividual or collective self-defence if an armed att ack oceurs agai nst a Menber of
the United Nat i ons**. Under the circumutaeces, the question of which means are
acceptable for exercising the ri ght of self-defence if an attack occurs is left to
treaty regul ati on8 and to ourtomary law,

508. Some countries, including nuclear-weapon States, consi der that nothing in the
existing treaty practice of States or im international customary law could be
construed to apply to the questiom of the legality of nuclear weapons either
directly or indirectly. Furthermore, they take the position that the use of these
weapons is the subject of the decision of the national authorities of the country
concerned, which is baaed on the considarations of its national security
requirement8 and, when applicable, the specific commitment8 explicitly undertaken
in that regard, such as those eanvisaged in connection with nuclear-weapon-free
sones.

509. on the other hand, many countries believe that norms and emerging norms
relating to the legality of nuclear weapoms and their use derive from a variety of
existing sources. In this connection, they point out that the Statute of the
International Court of Justice indicates as sources of international law, besides
treaties, alro“international custom, as evi dence of ageneral practice accepted as

/0.0
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law" and “"the general principles of law recognised by civilized nations”. It is
thus argued that in dealing with the question of the regulation of the possession
and the use of auclear Weapons, the guiding principles could bedrawn not only from
specific treaty provisions, but also from international customary law, general
principles of law, judicial decisionc and, in some cases, from the resolutions of
the Security Council. 36/

510. The proponents of this approach, for instaunce, point out that customary norms
of international humanitarian law applicable in armed conflicts contain some
general principles that could be considered to impose certain oonstraints on the
use not only of conventional, butalsoof nuclear weapons. In their view, the
well-established principle in the law of arnmed coaflicts that “the right of the
Parties to the conflict to choose methods or meams of warfare is not unlimited” 37/
is particularly relevaat., They also maintain that there are mamy other principles
of international customary law that have in fact been reflected in modern treaty
practice. 38/

511. In this aontext, they usually refer to the following: (a) a ban Oon means oOr
methods of warfare that cause unnecessary suffering (in relation to the military
objectives that the belligerents hope to attaia)s (b) the requirement of

distinction (between military targets on the one hand and the eiviliam population
and its property on the other)! (¢) a ban on warfare t hat leads to indiscriminate
effects (weapons or methods of warfare that strike at random against military aad
civilian values); (d) proportionality (excessive ecivilian losses when compared with
the concrete amd direct military advantage to be expected from the attack).

512. Although those principles largely overlap, at the same time, in the opinion of
their proponents, their implications are far-reaching, Thus, for instance, the
principle of distinction, that both a eiviliam population and civiliaa objeots as
such must not become t he target of an armed att ack, would imply t hat

“counter-value” strikes would not be allowed. Likewise, the principle of
indiscriminate effects means that nuclear attacks that would lead inexorably to
massive civilian losses mMust be avoided. From the principle of proportionality,
they infer that nuclear weapons may not as a rule be used in densely populated
areas.

513. It is, however, not clear in juridical theory how the existing customary law
could be applied with regard to the regulation of the prnduction and possession of
such weapons. It is argued in this connection t hat for a norm to have the status
of international customary law, it must reflect a general perception of the norm as
legally bi ndi ng (an opinio juris) and be shown to prevail among the members of the
international commuaity. Although there are other views on this question, the fact
remains that no consensus (or "mear consensus”) and thus no general gopinio juris
has emerged on the question of the production and possesrion of nuclear weapons.

/oos
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Notes

1/ For details, see NPT/CONF.IXI1/64/1.

2/ See United Nations Disarmament Yearbook. vol. 10, 1985 (United Nati ons
publication, Sales No. E.86.IX,7), appendix VII.

3/ The positions ofthe nucl ear-weapon States is described in the Memorandum
from the Secretariat of the South Pacific Forum on the Subject of the South Pacific
Nuclear-Free Zone Treaty Prepared f or the Fourth Revi ew Conference of the Parties
to the Treaty on the Non-Proliferation of Nuclear Weapons (NPT/CONF.IV/16).

4/ See Q

B Records o né GANnera ASSE ] BAALN BDA A SASS
Plenary Meetinga, A/8-15/PV.4. Foreign Minister Roland Dumas, in his statemen
t he third special session of t he Uanited Nati ons on disarmament, said:

Ve on.,

t at

"That | eads to the question of what we customarily refer to as denuclearized
sones. My couatry has al ways favoured the establishment of such sones.
Naturally, aay such undertaking must flow from the unanimous decision of all
the States concerned and must be subject to satisfactory control. Moreover,
their creation must be military and geographically relevant,

"Clearly, therefore, where nuclear deterrence operates directly, tt would
be artificial andwoul d addnothing to security to designate regions and
declare themdenucl eari sed. It is in the name of these same principles that
France has refused to ratify the Protocols of the Rarotonga Treaty instituting
a nuclear-free sone in the South Pacific.

“The unanimous consent of States? How could one credit that, when
plainly the Treaty in question is aimed at one of the States in the region
whiah conducts its nuclear tests there?

"Geographically relevant7 Thi s condition is unfulfilled also, given the

ambiguities of the Treaty terms concerning navigation and ports of call. |If
it jeopardises freedom of navigation, denuclearisation can never be
legitimate.

*Militarily relevant7 This, too, is dubious, in view of the total
absence of any risk of nuclear proliferation in the gome concerned.'*

8/ United Nations, Ireaty Series, vol. 634, No. 9066.

68/ atug of Mu lateral A Regulation and Di
3rd edition, 1987 (United Nations publication, Sales No. E

e G

88.1X.5).

2/ The resolutions were adopted with the following voting results:
40/89 A (148-0-6); 41/55 A (150-0-5); 42734 A (151-0-4); 43771 A (151-0O-4); and
44/113 A (147-0-4).

8/ Since 1980 all resolutions were adopted without a vote.
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11/  Conference on Di sar manent docunents CD/570 and cb/571.
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Togax_,- vol. 18, No. 1 (January-February 1988), supplenment, pp. |-16. The United
Nations Disarmanent Yearbook, vol. 12, 1987 (United Nations publication, Sales
No. E.88.IX.2), appendix VII.

137 It covers bases in the following States: Belgium Czechoslovakia, German
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14/  Ans Coptro oday, My 1990, p. 27.
15/ United Nations, Treaty Serieg, vol. 944, No. 13445, p. 3.

16/ The inportant details of SALT |l can be sunmmarised as follows: (a) an
equal ceiling of 2,400 on the parties* aggregate ofICBMs, SLBMs and heavy bonbers;
(b) an equal sub-ceiling of 1,320 on any one of the three categories; (c) an equal
sub-ceiling ofl, 200 on | aunchers for MIRVed ICMBs and SLBMs; and (d) an equal
sub-ceiling of 820 on MIRVed ICEMs. The different sets of linits are to allow each
side to vary its force nixes, which would be legitimate as |ong-as they did not
breach any one of the ceilings and sub-ceilings.

17/ Treaty between the USA and the USSR on the Linitation ofStrategic
O fensive Arms(see CD/53/Appendix III/Vol. |, docunent cp/28).

187 United Nations, Treaty Series, vol. 944, No. 13446.
19/ United Nations, Treaty Series, vol. 480, No. &y64, p. 43.

207 See The United Nations Disarmanent Yearbook, vol. 13,1988(Uaited
Nations publication, Sales No. E.89,IX.5), p. 201.

21/ Oficial Records of the Geners1 Assenbly. Ferty-fourth Session,
Supplement No. 27 (A/44/27), p. 19.

22/ For the text of the Treaty, see Arms Control and Disarmament Aareenents,
United States Arms Control and Disarmanment Agency, Washi ngton, D.C., 1982.

23/ For details, see NPT/COWF.IV/2.

24s  For updated versions of the individual declarations, see NPT/CONF.IV/11,
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(129-17-7).
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49/ The United Nations Disarmament Yearbook, vol. 14, 1989, (United Nati ons
publicat on, Sales No. E.90.1X.4), chap. VIII, annex.

30/ For detai.s, see Qfficial Records of the General Assembly, Forty-fourth
Sessjon, Supplement No. 27 (A/44/27).

31/ NPT/CONF.IV/17.

32/ Memorandum of Understanding Regarding the EBstablishment of a Direct
Communications Link (1963); Agreement on Measures to Improve the United States-USSR
Direct Communications Link (1971)3 Agreement on Measures t O Reduce the Risk of
Outbreak of Nuclear War (1971) s Agreement on t he Prevention of ! Nucl ear War (1973);
and Agreement on the Prevention of Incidents on and over t he High Seas (1972). The
Soviet Union concluded almost. identical agreementr on the prevention of high-sea
incidents with the United Kingdom in 1986, the Federal Republic of Germany in 1988,
and with Canada, France, Italy and Norway in 1989.

33/ CD/814 and cbss81s.
34/ CD/845 an& CD/847.
35/ CD/943,

367 Burns H. Weston, **Nuclear Weapons Versus International Law: 'Contextual
Reassessment'", McGill Law Jourpal, vol. 28, No. 3, July 1983, p. 541.

37/ Quotation from art. 35 (1), Protocol T, of the 1977 Additional Protocols
+v the Geneva Conventions of 1949.

38/ Ibid., art. 35 (2). Additional Protocol | at present has 92 parties.
Among the nuclear-weapon States, China and the Soviet Union have ratif‘ed the
Protocol and the United Kingdom is expected to do so.

b S kD e



A/457373
Baglish
Page 135

CHAPTER 1%

CONCLUSIONS

514. Nuclear weapons represent a historically new form of weaponry with
unparalleled destructive potential. A single large nuclear weapon could release
explosive power comparable to all the energy released from the conveational weapons
used in all past wars,

515. Only two nuclear weapons have ever been used in a war. Today, there are about
50,000 nuclear warheads in the possession of the nuclear-weapon St ates, The
guantitative growth of the nuclear-weapon arsenals has, however, been stopped. The
number of nuclear warheads is now declining.

516. In recent years, there has been a marked improvement i n the overall
international political climate and i N relations between a number of States in
various regions of the world. The most far-reaching changes have taken pl ace in
Europe, a contineat where the two major nuclear Powers and their military alliances
have confronted each other for decades. New political patterns are emerging there,
wher eby long-standing di fference8 are bei ng resolvedand theooldwarisendi ng.
Although teansions remain in some other regioms, several fierce ar med confiicts have
been brought to an end and t he process of peacefully resolving some other oonfliots
has beeninitiated. The United Nati on8 has played an important role in the process
of conflict-resolution and peace- keepi ng and thereby made a tangible contribution
to the maintenance of international peace and security, one of its main objectives.

517. These positive development8 in the world, in particular the rapprochement
between East and West, have gl ven stroag impetus to arms limitation and disarmament
efforts, especially in Buroupe.

518. The most tangible results thus far have been achieved in the bilateral
negotiations between the Uni t ed States and the Soviet Uni on, In December 1987, the
Soviet Union and the United States oonaluded the £irst agreement in history - the
| NP Treaty - which provides for the destruction of a whole category of nuclear
missiles, and as such represents a major br eakt hr ough in t he di sar manent process.
In terms of quantitative reductions of strategic nuclear weapons, significant
progress has been made in bilateral START negotiations between the United States
and the Soviet Union. The framework of an agreement signed at Washington i N
June 1990 at the summit meeting between President Bush and President Gorbachev
provi des for a drastic cutinvari ous categories of their stratagic offensive
arms. Their agreenent to continue negotiations on further cuts and effective
limitations on qualitative improvements in both strategic and tactical nuclear
weapons is most important.

519. The United States and the Soviet Union have stated that redwi ng the risk of
outbreak of nuclear war is the responsibility not only of the United States and the
Soviet Union, but that other States should also make their contribution toward the
attai nment of this objective.
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520, Bast and West are expected to reach an agreement ou 6ignifiaar.t reductions oOf
conventional forces in Europe that would facilitate additional cuts of other
nuclear weapons stationed in Burope. In addition; several countries in both East
and West - including the Soviet Unlon and the United States - are now unilaterally
taki ng steps to reduce and to restructure their military forces,

521. Notwithstanding the bilateral agreements between the United States and the
Sovi et Uni on conceruing nuclear weapons, their nuclear stockpiles will continue t o
be far in excess of those of the other nuclear-weapon 8tates for the foreseeable
future.

522, Qualitative improvements of nucl ear weapons have aontinued. Nuclear tests are
still carrled oOut, though at a reduced rate. The production of fissionable
material f Or weapons purposes has been reduced.

523. Most countries in the world constder that an early end tO nuolear testing by
all States in all environment8 would be an essential step towards preventing the
qualitative improve-at and the development of new nuclear weapons and would also
contribute to the goal of non-proliferation, Most nuclear-weapon States consider
thatt hei r reliance on nucl ear weapons for their seecurityrequires their aontinued
testing and do not agree that a comprehensive cest banisan urgentnecessity.

524. The United States and the Soviet Union have agreed to coatinue to o0o0-operate
in the field of monitoring nuclear-weapon tests. Multilateral and bilaceral
efforts to perfect verificati on methodsf or acomprehensive nuclear-test ban ar e
important f or achieving the ultimate oomplete cessation of such tests.

525. Inthe 19808, the depl oynent of nucl ear weapons at sea also became the subject
of growing attention of many Staten. About 30 per ceamt of nucl ear weaponsare
earmarked for maritime deployment. Sea-borne strategic nuclearweapunsar € subject
to bilateral negotiations between the United States and the Soviet Union, This is
not yet t he case with regardt 0 non-strategi c sea-based nuolear weapons intended
for targets at sea and on | and.

526, Anot her feature of the 1980s has been the prevscupation of many
non-nuclear-weapon States with the quertioa of legal restraints on nuclear weapons,
particularly as regards their non-use. Considering that, since 1945, no single
nuclear weapon has actually been used, they believe chat the de facto non-use of
nuclear weapon8 might eventually serve as the basis for establishing a customary
normon t he non-use of nucl ear weapons. They believe that the different approaches
to international customacry and treaty law that relate t 0 thie matter deserve
further consideration. Borne nuclear-weapon States do not agree with this
assessment.

527. There is a manifest conviction of the entire international community that a
major nucl ear war woul d have catastrophic consequences f or the whole world. During
the last dacade, the nuclear Powers have clearly stated their determination to
avoid any nuclear conflict. This was most convi nci ngly expressedbot h inthe 1985
solemn declaration by former President Reagaa and Presideant Gorbachev that "a
nuclear war cannot be won and must never be fought” and in the statement by
President Mitterrand that "nuciear weapons are weapons of non-use",
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528. The Heads of State and Government of the North Atlantic Aliance confirmed on
6 July 1990 that they would "never in any circunstance be the first to use force",
and announced that in a transformed Europe the Allies concerned would be able to
adopt a new strategy making nuclear forces truly weapons of l|ast resort.

529. In the last decade, the findings of several scientific studies about the

possible effects of nuclear war, including the climatic effects subsumed in the
concept of "nuclear winter", have added a new dimension to the discussion of the
gl obal consequences of nuclear war. These studies, inter alia, suggested that a

nucl ear war night cause morecasualties than previously thought in countries other
than those imediately involved.

530. The Chernobyl reactor accident in 1986, though not conparable to a nuclear
detonation because it was only the source of radioactive debris'and did not have
the other effects peculiar to a nuclear explosion, provided a concrete
denonstration of the magnitude of the consequences of even a relatively linited
rel ease of radioactive matter.

531. During the 1980s, the question of the contamination of the environment in
connection with mlitary and civilian nuclear activities, and the effects ofsuch
contam nation, received increased public attention. In this regard, the work being
done by the relevant national and international organisations is valuable in

hel ping to understand the inpact of these activities on health and the environnent.

532. The momentous changes in the world, particularly in the East-Wst

rel ationship, have dinminished the threat ofnuclear confrontation and made it
possible to start a real process of reduction of nuclear weapons. The United
States and the Soviet Union are engaged in far-reaching bilateral negotiations,
which they have agreed should ultimately lead to the conplete elinination of

nucl ear arns everywhere. Qther nuclear-weapon Powers have. stated that they would
be willing to take part in the process ofnuclear disarmanment at an appropriate
stage. Moreover, as recently reiterated by the Disarmament Commission, all States

have the right and the duty to be concerned with and to contribute to efforts in
the field of disarnmanent.

533. However, differences remain between States concerning mainly the timng and
procedures for nuclear disarmament measures, on the one hand, and the existence and
scope of international norms regarding nuclear weapons, on the other.

534. The nuclear non-proliferation regime is as inportant as ever. Its stricu
observance is of continued fundamental inportance. Concern about nuclear
proliferation remains acute, particularly in the light of technological

devel opments that could make the acquisition of nuclear weapons by additional
States easier, and in the light of the uncertainties surrounding the policies of
some States, including someinvolved in regional rivalries and tensions.

535. Further :fforts are necessary to prevent the acquisition or manufacture of
nucl ear weapons by additional States, to strengthen the international
non-proliferation régime and to achi eve wider participationinit. The régime
woul d al so be strengthened if NPT parties that have not already done se concl uded
the requisite safeguard agreements with |AEA
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536. The [1JNt of States to develop auolear techmology for ecomomic benefit must be
reconciled with the need to emsure against the further spread of nuclear weapons.
Prior to any traansfer of fissionable materials, auolear equipment or know-how,
acceptance of appropriate IABA safeguards is an especially important part of t he
agreement between supplier and recipient.

537. TO achieve the objectives of non-proliferation of nuclear weapons, global and :
regivnal efforts arc needed, including those ai med at further strengtheningt he
non-proliferation régime in all its aspects.

538. International aeourity is now being perceived on the basis that reliance on
military strength for national security will be increasingly supplemented by ]
policies of oonfidenoe-building and wide 00- operati on in vari ous fields, and 4}
negotiation and di al ogue with the view to strengthening the aeourity of all. ;
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APPENDI X |

official doctrinal nositions O the nuclear-weapon States

CH NA

[Oiginal: Chinese]

Basic nositions of the Government of China on

nucl ear weapons and nucl ear di sarmanent

1. China has consistently opposed the amsrace and is dedicated to the cause of
mai ntaining world peace and security. China always stands for disarmament and
conpl ete prohibition and thorough destruction of nucl ear weapons.

2. China declared on the very first day when it came into possession of nuclear
weapons that at no tine and under no circunstances would it be the first to use
nucl ear weapons. China respects the status ofthe existing nucl ear-weapon-free
zones and wi Il not use, or threaten to use, nuclear weapons against

non- nucl ear - weapon States or nucl ear-weapon-free zones.

3. Wth respect to nuclear disarmament, China is ofthe view that:

(a) The ultimate goal of nuclear disarmanent should be the conmplete
prohibition and thorough destruction of nucl ear weapons. Al neasures ained at
nucl ear di sarmanment should serve the realiration ofthis goal

(b) The United States of Anerica and the Union of Soviet Socialist Republics
possess the world's largest and most sophisticated nucl ear arsenals and are stil
inproving and upgrading their nuclear weapons. They bear a special responsibility
for halting the nuclear armsrace and reducing nuclear weapons. They should take
the lead in halting the testing, production and deployment of all types of nuclear
weapons, reducing and destroying drastically all.types of nucl ear weapons that they
have depl oyed anywhere inside or outside their countries. Afterthis is done, a
broadly representative international conference on nuclear disarmanment maybe
convened with the participation ofall nuclear-weapon States to discuss further
steps and neasures for thorough destruction of nucl ear weapons. This would be a
truly effective way to achieve nuclear disarmanent;

(c) As an effective nmeasure to prevent nuclear war, all nuclear-weapon States
shoul d undertake not to be the first to use nuclear weapons at any time and under
any circunstances, and not to use or threaten to use nuclear weapons against
non- nucl ear -weapon States and nucl ear-weapon-free zones. On this basis, an
international convention banning the use of nuclear weapons shoul d be concl uded
with the participation of all the nuclear-weapon States

/c-o
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FRANCE l
(Original: French]
Refence dogtrine of France
1, France’'8 defence doctrine rests on nuclear deterrence. As the President of
t he Republie raid in his speech to the Institute of Advanced National Defence
Studies on 11 October 1988: !
“Det.errence means preventing any possible aggressor from meddling with our

vital intereste booauso Of the risks ho would run. Deterrence does not exist
to win war but to prevent, to forestall it."

2. The point is that the weak can deter the strong by means of a range of
resources capable of persuadi ng the opponent that the nuclear risk he runs on his
own territory would outweigh any benefit he might think to gain by attacking France.

3. A nuclear weapon is thus a political weapon, a diplomatic weapon for keeping
balance sad countering blackmail from any source. It renders the very enterprise
of war pointless, since war becomes impossible to win.

4., This is Why Prance's deterrent force does not seek to match the opponent's
nuclear capacity but is based on the idea of sufficien.y, made possible by the
equalizing power of the atom.

5. This is also why it must be maintained above the oredibility threshold by
means of coatinuous, technologically wholly independent modernisation.

6. Given the seriousness of the stakes, France considers that only a threat to
its vital interests - that is, t he very existence of the nation - could justify the
use of its fofce rdectfizapge (serike focae)son, t he deci si on to
use force rests with the Head of State alone, whose autonomy must be absolute: ha
is the one who has to define where Framce's vital interests begin,

7. French deterrence has another component, the final warning, which is an

integral part of it. The final warning, delivered against a military target - by
pre-strategic weapons in the first instance, evenift he fi nal warningis not \
solely a matter for short-range weapons - is to indicate to the aggressor that the
vital interests of France are at stake and that continued aggression will result i n
strategic weapons being used,

8. By offering a chance of last-minute negotiations, the final warning theory
enhances overal | deterrence.

9. Prance's autonomy of decisiom allows the criteria for and timing of the use of |

nuclear force in the event of aggressiom to remain uncertain, thus increasing the |
deterrence ef fect,

/'.. ‘
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10. While nucl ear weapons, on whi ch deterrence rests, have beenchiefly

responsi bl e for keepi ng trks peace for more than 40 years, and Whi | e France believes
that the human mind cannot comeup with anycredible alternative to nuclear
weaponry for exercisingdet errence, this of course does NOt make France any | eas
well-disposed t owar ds efforts toreduce nuclear over-armament. |t thus attaches

t he hi ghest priorityt o Soviet-American strategic t al ks and devout|y hopes for an
agreement resulting ina substantial reductionin the arsenal s coacermed. It hopes
that those effortswill continue.

11. The French President, speaking on 28 September 1983 at the Unit ed Natioms,
clearly stated the three prior conditions France has set before it willtake part
i N any negotiations:

"The first of these conditions is the correction of the fundanmental
difference, in termsoftype andquantity, between the armanments of the two
major Powers and those of the others ...

“The second condition fl| Ows fromthew de gap between conventional
forces, particularly i n Europe, a gap which has becomeevenwider. . . because
of t he existence of chemi cal and bi ol ogi cal weapons, t he manufacture and
stockpiling of whi ch must be prohibited by a conventi on.

~"rhe third condition is the cessation ofthe escalation inanti-missile,
anti-submarine and anti-satellite weapons.”

12. France devoutly hopes that these condition8 w |l befulfilled and will spar e
no effort to attain this end.

UNION OF SOVI ET SOCI ALI ST REPUBLICS
{Originals Russi an]

Military doctrine of the USSR

1. Soviet mlitary doctrine is profoundly defensive, ainmed at guaranteeiag the
security of the USSR and its allies, Its goal is aotto prepare for, but to
prevent, nuclear war.

2. That goal was reflected, in particular, in the Soviet Union’s pledge never in
any circumstances t 0 be the girst touse nucl ear weapons. That nost inportant
political act reflects the determnation ofthe Soviet Union towork for the
gradual reduction and, ultimtely, oonplete elimnation of the risk of a nuclear
war. The Soviet Uni on bel i eves thata nucl ear war murt never be fought and cannot
be won.

3. The Soviet Uni on is a stauach opponent of war in all its aspects. It
considers that a nuclear war, once begun, would assume global proportions and would
have disastrous consequences not only for the belligerents but for all mankind) the
assumptionblthat such a war can be restricted to one region or theatre of operations
I'S untenabl e.
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4. Historically, t he Sovi et Union was compelled to develop nuclear weapons and
subsequently assemble nuclear forces as a countermeasure.

8. However, the USSR considers that state Of affairs to be an intermediate stage
in the radical r educti on of nucl ear weapons - which has already begun - since the
current balance Of the nuclear potentials of the opposing sides is
disproporcionately hi gh and, for the time being, only guaraatees cqual peril for
both rides. The coatinuation Of the nueclear-arms race will inevitably increase
that equal peril end may lead to a situatiom in which even parity will cease to be
a factor im military and political restraint.

6. Hence, the Boviet Union is in favour of guaranteeing strategic stability at
the lowert possible level of nuclear balance and, in the long run, eliminating
nuclear weapon8 completely. This goal, of course, cannot be achieved immediately,
It has to be approached through a process of step-by-step reductions by all
nuclear-weapon States, with guarantees, at every stage, Of international security
and strategic stability.

7. The Soviet Union has put forward a balanced programme for the elimination of
nuclear weapons by the year 2000, which was presented in the statement by the
General Secretary of the Central Committee of the Communist Party of the Soviet
Union, Mr. M. S. Gorbachev, on 15 January 1986.

UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND
[Original: Baglish]

United Kingdom nuclear doctiDeterrence  after the INF___ Treaty
1. The central aim of the NATO Alliance’s defence ef fort is clear and simples to
remove the option of war permanently from the East/West scene. Nuolear weapons
have made this aim wholly compelling and for that very reasocm wholly attainable.
Their virtually infinite destructive power has made nonsemse of the idea of war as
a contest Of strength. That result is irreversible, since it rests ON scieatific
knowledge that cannot be forgotten. The right course is not to attempt vainly to
dissolve it, but to build around it a war-prevention system that, without

surrendering the great stability we have now, will become progiessively less costly
and less abrasive.

2. The goal must be a system giving each side thorough assurance - grounded, amid
the strains of a changing world, not on beliefs about ittitude or motive but on
objective military fact - that the other neither has nor seekes options for
resolving differences by force. |If the East shares that goal, it can increasingly
be attained through open and well-understood policies cancelling war not through
the brandishing of armaments but throwgh their quiet maintenance at the lowert

level needed to emsure that t he wutter irrationality of aggression remaimns a plain
certainty.
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3. Much that Presidemt Gorbachev has said encourages us to hope that he may see
the central eeourity need increasingly as we do. There seems ground for optimism
that, bothi n the extensive arms control agenda and el sewhere, he will be ready to
work with us towards a less t ense and costly security system. The Soviet Union
still has much larger forces in most categories, and its strategic situation is not
the same as the West'ss its priorities therefore are different. But with agreement
on the central goal, patient and clear-sighted work can bring bot h parties steadily
closer to it in safety.

4. The 1987 INF Treaty, achieved as growing Sovictrealismconverged Wi th NATO
steadfastness, was a major advance in easing teamsion and building confidence. 1ts
content was specific and exact:t the rtriotly verified abolitisn of a defined class
of missiles. Not hing initinplies an agreenent toabandon operationalrolesor
strategies, or leave a hole in the middle of NATO's ability to respond flexibly.

5. Flexible response is the only strategie aonoept that makes sense for a
defensivealliance i N t he nuclear age, MIlitary victory inthe classical e nasn is
not feasible; t he use of force at amy | evel, but especially t he nucl ear level, can
have mnoother ai mthan to deny an aggressor swift success and to show him that he
has underrated the defender’s resolve and must, f Or his own survival, back off.
The circumstances in which this taak would arise couldvary greatlys; t he def ence
mustt herefore have a wide range of options, enabling itto react to any military
situation pronptly andwith the least force needed for the basic political aim of
endingt he war. Nothing in the | NF Treaty makes this strategy less apt than
before, or reduces the need t O ensure, through the manifest ability to implement it
in credible ways, that aggression cam never be attractive.

6. Por flexible response NATO has to maintain an effective nucl ear arnoury at
several levels. Strategic weapons alone, for all their awesome power, could not be
morally tolerable, practically feasible or politically credible for every

scenario. Ourneeds at non-strategic levels W || continueto evolve in line with
our arms-aonttol commitmeats, W t h new technology and with deeper understanding on
bot h sides of t he minimum i nperativea of nutual |y assured security. NATO has made
major out8 in its non-strategic armoury; the number of warheads in Europe is now
35 per oent less than in 1979, and will fall further by mid-1991. The | NP Treaty's
abolition of intermediate-range missiles follow8 past NATO decisions to abandon

successively nuclear infantry weapoas, nuclear anti-aircraft missiles and nuclear
land-mines.

7. Quts in the armoury can go further yet, and the alliance 8 working on the
possibilities. But the aim for whichthe arnoury as a whole exists, of surely
preventing war, cannot be served if we attempt to follow simultaneously both the
path Oof cuts and the path of obsolescence. Nuclear weapon8are not nere symbols;

| i ke otherweapoans, they can deter only by evident oapability f or effective use.
Modern techaology offers maor improvement8 i n range, accuracy and
target-acquisition, and these can enable us to cut weapon numbers. Butthere is no
prudent basis for naki ng the cuts w t hout the improvements,

/...
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8. NATO is studying how to keep up-to-date its armoury of warheads supported by
the provision of delivery systems amd basing arrangements in Whi Ch European nations
rightly share the burden. NATO’s military authorities have reported on this to the
Nuclear Planning Group. M ni ster8 will consider the steps that need to be taken,
for example, replacing the Lance missile, to keep the armoury as a whole at the
standard of effectiveness and versatility, and no larger tham the minimum size,
needed to sustain its purpose.

9. The United Kingdom will continue to play a full part in this effort, and also
to maintain the independent non-strategi c contribution without which the value of
our strategic force, which provides a separate second centre of nuclear
decision-making in support of Alliance strategy, would be seriously incomplete,
Our non-strategic contribution has since the 19608 rested on WE177 free-fall
weapons, usable from various aircragt and in various roles, For technical and
operational reasons, these camnot all be relied upon beyond the 1990s. As with the
rest of the Western armoury, numbers and types may mot have to be kept at present
levels; that needs further study. But, wunder the strategy of flexible r esponse,
the basic need for some non-strategic weapons will remain, aad procurement
lead-times means that initial decisions on modernization - particularly on the
ahoioe of an air-launched missile to which warhead work at Aldermaston will be
geared - must be taken before long.

10. Work like this has its full counterpart on the Soviet side. Nothing that
President Gorbachev has sai d or done is ground for i magi ni ng that he will run
military risks with his country’s security on suppositions about Western goodwill.
We must be similarly objective, recognising that if there is indeed a Soviet
reassessment enabling us all to work together more comstructively, it would be
folly to dismantle, or let decay, the very structures that have helped to induce
it. Cool and steady realism of this kind is not am obstaale but the best guide to
strengthening the security system we seek - ome in which the total neutralisation
of war, by agreed non-confrontational means, becomes so sure, accepted and
permanent that, evem when interests may differ widely, nations of East and West can
conduct their business together by means in which the thought of armed conflict
simply plays no part.

UNITED STATES OF AMERICA
[Original: English]
United States deterrence policy

1. Deterrence works by making clear that the costs of aggression will exceed any
possible gain. This is the basis of United States military strategy against both
conventional amd nuclear aggression; because conflict carries the risk of
escalation, the United States goal is to dissuade aggression of any kind and to
prevent coercion of the United States, its allies and friends.
2. To ensure deterrence, the United States must make clear that it has both the

capability and the will to respond effectively to coercion or aggression. While
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emphasising its resolve to respond, the United States must avoid specifying just
what. form the response will take. This is the essence of “flexible response,"
which has been United States policy since 1961 amd a key element of NATO Strat egy
since 1967. A potential aggressor faces three types Of possible response by the
United States:

(a) Direct defence: to pose the possibility t hat aggressi on will be stopped
without actions that escalate the conflict. This is sometimes referred to as
“deterrence through denial®, Defendi ng against conventional attack with
conventional forces is an example of direct defence;

(b) Threat of esoalationr towarnthat aggression coul d start hostilities
t hat might not be confined to conventional response only, and that escalation could
lead tocosts that far outweigh any possible gain andthat are greater than an
aggressor anticipates or could bear. In this regard, NATO's deterrence of
aggression is enhanced by NATO resolve to use nucl ear weapons, if hecessary, to
halt that aggression;

(¢) Threat of retaliations to raise the prospect that an attack will trigger
a retaliatory attack on the aggressor’s homeland, causing him losses that far
outweigh any possi bl e gai n.

3.  While deterrence requires capabilities acr oss the entire spectrum of nuclear

conflict, its essential foundation is provi ded by United States strategic nuclear

forces and t he doctri ne that supports them. The United States must ensure that the
effectiveness of these forces and the will to use them, if necessary, are never in
doubt.

4.  The United States maintains di versified strategic retaliatory forces to
prevent a disarmng first strike. It maintains a variety of basing modes, launch
platforms and attack vehicles, with a triad of submarine-launched ballistio
missiles, ground-based intercontinental ballistic missiles and strategic bombers.
Adequate and survivable command, control and communicatioms are also essential to
United States force structure amd to the credibility of the deterrent.

5. United States forces and targeting policy must be perceived as making nuclear
warfare unacceptable. The United States does not target populations as an
objective in itself and seeks to minimise collateral damage through more accurate,
lower-yield weapons.

6. Holding at ri sk the full range of a potential aggressor's assets is necessary
gor deterrence, but is not sufficient. United States options in response to
aggressi on cannot be limited to oapitulation or mutual destruction. The United
States must have the capability and the resolve to employ a broad range of military
options,

7. Finally, the United States requires residual capability, as leverage for early
war termination and to avoi d post-conflict coerci on. For this reason, a nuclear
reserve force is am integral part of United States strategic forces. In addition,
the United States maintains continuity of Government programmes to ensure its




A/45/373
Engl i sh
Page 146

capability to retaliate in case of an attack aimed at incapacitating its political
and military |eadership.

8. These capabilities do not inply that the United States seeks the ability to
fight a nuclear war. The United States has repeatedly enphasized that nuclear war
cannot be won and nust never be fought. But any adversaries mustunderstand that
they cannot gain their objectives through nucl ear warfare Or nuclear coer ci on under
any circunstances.

9. Conti nuing nodernisation of United States forces is essential. Wile the
United States is committed to arms reductions as one component of policy for
enhancing United States and allied security, this does not renove the need for
modern nuclear forces for deterrence. Neglecting modernization in expectation of
arms reducti on agreenents would decrease the Ilikelihood of such agreements by
reducing incentives to negotiate.
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APPENDI X 11
Land- and sea-based nucl ear _weapons
\r head Nunber
Nunber Range | oad \War head in the
Weapon type in service (km) and yield type stockpile
UNITED STATES a/
ICBMs
Mnuteman || 450 11 300 1x1.2 M W56 450
Mnuteman [11 200 13 000 3x170 kt w62 600
M nuteman |11 (MK12a) 300 13 000 3x335 kt w78 900
VK 50 11 000 10x300 «kt We7 500
1 000 2 450
SLBMS
Posei don 224 4 600 10x40 kt W68 2 240
Trident | 384 7 400 8x100 Kkt W 6 3 072
608 5 312
Bonber s
B-1B 97 9 800 n2total either aLcM 1614
00kt each,
2,500 km) or bombs
(B28, 61, 83) or SRAM
FB-111A 59 4 700 6 SRAM (170 kt, 200 km) 2 a8s
or 6 bombs (B43, 61,
83)
B-52G/H 193 16 000 B-52G/H 20 SRAM or 1 140
B-52G

12 ALCMs and 6 bombs;

B528 12 ALcM externally
mounted and 8 internally
349 mount ed 5 238

B-1Bsand B-52s can carry a mx of 8 weapons nounted externally and 24 weapons
in internal bomb racks. The FB-111A can carry 6 weapons,excl udi ng ALCMs, B53
and B28. Individual bombsin the United States inventory can vary greatly in yield.
The B28 has 5 yields, 4 of which are known: 70 kt, 350 kt, 1. 1 Mt and 1.45 wmt. The
B43 has a 1 M yield. The B53 has a 9 M yield. The B57 has a sub2oktyield. The
B61-0, -1, -7 have 4 yield options in the 100-500 ktrange.
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\Wr head Nunber
Number Range | oad \\ar head inthe
Weapon type in service {km) and yield type stockpile

The B83 is said to have a yield of 1,000+ kt. The W9 Short-Range Attack
Mssile (sraM) has a yield in the 170-200 kt range, and the w80~ Air-Launched Cruise
Mssile (ALCM has a 200-250 kt yield. b/

Land-based aircraft e/

2 250 1 060-2 400 1 800
F-4 CDE 2,170 Ibs. max. 3xbonbs
{B28RE, 843, B57, Bé6l,
B83 Ceni e)
F-15 AC 5 pylons 16,800 |bs. max.
(w25, 833 | bs. each or
Cenie 1.5 kt)
F-16 AB/CD possi bly 5 nucl ear weapons
(B43, B57)
F-111 NDEF 3 bonbs (B43, B57, 861,
B83)
M ssiles
Pershing 1l 111 1 790 1x.3-80 kt W85 125
G.cm 250 2500 1x.2-150 kt 84 325
Pershing | A 72 740 1x60-400 kt W50 100
Lance 100 125 1x1-100 kt W70 1 282
Ni ke Hercul es 27 160 1x1-20 kt w31l 75
1 897
Artillery
155 mm and 203 mm 3 850 30 1x.1-12 kt 1 540
Atom ¢
Denol i tion
Minition (ADM 150 . 1x.01-1 kt wh4 150
Naval _systens
Carrier aircraft 1 100 4/
1450
A-6E 3x B28 or B43 or B57 or
B6l, al so Harpoon
A-TE 4x (828, B43, 57, 61)
F/A-18A/B 2X (B61)
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Warhead wunlber
Number Range load Warhead In the
Weapon type in eecvice (km) and yleld type stookpile
Marlne Corpn
A=4M Ix (828, 43, 57' 61;
AV-6B Ix 861
ASWaystems
ABROC ? [-10 1x%=10 kt w44 874
SUBROC ? 60 1x8-10 kt LLEL) 288
ASW airorett 710 1 160-3 800 Ix <€ 20 kt BS7 097

Aircraft include P-3A/B/C, B8-3A/B, 8d-3ID/H. Some of the BS87 nuclear depth bombo
are alocated to british Nimrods, Italian Atlantics and Dutch P-38.

Misglles
Tomahawk (land attack) 200 2 900 1x5-150 kt We0~0 200
Naval SAMs

Tercier ? k1) Ix1 kt W45 290 ¢/
2. SOVIET UNION

I1CBMs
f8=]11 Mod ? 13 000 1x.980-1.1 Mt 160
Mod 1) 380 10 600 Ix100-380 It (MRV) €30
88-13 Mod 2 60 9 400 1x600-750 kt 60
88-17 Mod 2 110 10 o000 4x750 kt (MIRV) 4R0
s8-18 Mod 4 306 11 000 10x5%0 kt (MIRV) 3 080
88~19 Mod 3 320 10 000 6x900 kt (MIRV) 3,100
88-24 58 10 000 10x100 kt (MIRV) 200
88-25 162 10 500 1x5%0 kt 150
1 398 f 860
BLBMs
88-N-6 Mod 3 240 3 000 2x.375-1 Mt (MRV) 480
88=N-8 Mod 1/2 286 7 800 1x1-1.5 Mt 286
88=N=17 12 3 900 1x.5-1 Mt 12
B8-N-18 Mod 1/3 6 500 6 500 7x200-500 kt
Hod 2 224 8 000 1x.45-1 Mt 1 568
88-N-20 100 8 300 10x100 kt 1 000
66-N-23 _8o 7 240 4x100 kt 256
942 3 602
Bombers
Tu-95 A 8 300 4 bombs 0
Tu-95 B/C 8 300 5 bombs or AR-3 100
Tu=9% a 8 300 4 bombs and 2 AS-4 270
Tu-95 H 153 8 300 8 AS-15 and 4 bombs 600
Tu-160 Blackjack -9 ? AS-15 end 4 bombs __100
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Warhead Number

Number Range load Warhead in the
Weapon type in service (km) and yield type atookpile
Anti-ballistic missiles
ABM=1B (Galosh) 32 320 1x unknown 32
ABM-3 60 70 lxlow yield _68

100 100 g/

L and-based systems
Airoraft
Tu-26 180 4 000 1-3xbombe or AsM 360
Tu-16 210 3 100 l=2xbombs or ASM 250
Tu-22 330 2 900=-3 300 [-Ixbombe or 1 AsM 120
Tact ical airecraf t 4 050 700-1 300 [-Ixbombe 3230
Migsiles
88-20 3le s 000 k250 kt 1 218
88=-4 18 2 000 1kl Mt 65
86-12 138 900 1x800 kt 405
88=1c 620 280 1x1=-10 kt 1370
88-23 239 500 1x100 kt 239
FROG7 658 70 1x1-25 kt 200
88-21 269 120 1x10-100 kt 1 100
88=-8HCH Soud b 601 ? 1
88-C=1b 100 450 1x503-200 Kkt 100
SAMS 7 000 40-300 1xlow yield 4 000
Artillery 6 760 10-30 1xlow yleld 2 000
ADMp ? ? ? 7
Naval systems
88-N-S 36 1 400 Ix1 Mt 36
Aircraft
Tu=26 140 4 000 1=3xbombs Or ASM 280
Tu-16 17¢ 3 100 I-Ilxbombe Or ASM 170
Tu-22 30 2 900-3 300 Ixbombe 30
ASW alrcceft 375 Ix depth bombs 400

Nuclear-capable tactical aircraft include Mig-21 rishbed I, MiG-23 Flogger B/G,
MID-27 Flogger D/J, 8u=-7B Fitter A, 8u-17 Fitter C/D/H and Su-24 A/B/C/D/E.

ASW aicrcraft include Be-12 Mall, 11-38 May, Tu-142 Bear F, Ka-25 Hormone and
KA-27 Helix hellcopters.

Anti-gshipping missiles

M-N-3 228 450 1x350 Kkt 120
SS-N-7 90 65 1x200 kt 44
SS-N-9 208 280 1x200 kt 78
SS-N-12 Z00 550 1x350 kt 76
LX-N-19 136 5%0 1x500 kt 56
SS-N-22 80 100 1x200 kt 24
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War head Nunber

Nurber Range | oad \r head in the
\\eapon type in service  (km and yield type st ockpil e
Land attack
SS- N 21 4 3 000 1x200 kt 16
SS- NX- 24 0 <3 000 [ x? 0
ASW i ssil es/torpedoes
SS- N 15 37 1x10 kt ?
SS-N- 16 400 120 1x10 kt 400
Fras-1 25 30 1x5 kt 25
Tor pedoes type 65 16 Ix |ow kt
ET- 80 575 >1l6 Ix |ow kt 575
Naval SaMs
SA-N-1 65 22 1x10 kt
SA-N-3 43 37 1x10 kt
SA-N-6 33 65 I'x kt 260 h/
UNI TED KI NGDOM
Aircraft
Buccaneer s2B 25 1 700 1x5-400/200 bonb WEL77
Tornado GR-1 220 1 300 1-2x400/200 Kkt VEL177 155-175
SLBMs
Pol ari s a3-TK (Chevaline) 64 4 700 2x40 kt MRV 128
Carrier aircraft
Sea Harrier
FRS 1 42 450 1x10 kt WEL77 42
ASW helicopters
Sea King HAS5S 56 1x10 kt
Lynx HAS 2/3 78 . 1x10 kt 25 i/
FRANCE
Aircraft
M rage 2000N/ASMP 15 1 570 1x300 kt TNS1 15
M rage IVp/ASMP 18 1 500 1x300 kt TN8O 20

(plus ASMP range of 80-250 km)

Jaguar A 45 750 1x6-8/30 kt bomb ant-52 50
Mrage 111E 15 600 1x6-8/30 kt bonmb ant-52 35
Land nissiles
s3D 18 3 500 1x1 Mt tn-61 18
Pl uton 44 120 1x10/25 kt ant-51 70

Feve
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Warhead Number
Number Range load Warhead In Cho
Weapon type in setvice (km) and yield type stockplile
SLBMs
M-20 64 3 000 Ix1 Mt tn-61 64
M=4A 16 4 000=8 000 6x190 kt (MIRV) tn-70 96
M-4B 16 6 000 6x150 kt (MIRV) tn-71 96
Carrier ajrcraft
Super Etendacd 36 650 1x6~-8/30 kt bomb w«nt-52 40 j/
5. CHINA
Aircraft
B-5 (1128) 15=30 1 850 Ixbomb (20 kt-3 Mt) 15-30
B-6 (Tu-16) 100 5 900 [-3xbomb (20 kt-3 Mt) 100- 130
Land missiles
DP-2 (C88-1) 30-50 1 450 1x20 kt JO- SO
DP=3 (C88=2) 75<-100 2 600 1x1-3 Mt 75-100
DF-4 (C88=3) ~10 4 800-7 000 1x1-3 Mt ~ 10
DF=5 (C88-4) ~10 13 000 1x4-S wut ~10
SLBMs
C868-N=3 (J L-1}) 24 3 300 1x200 kt=1 Mt 26-38 k/

a/ Alldata on United States strategic forces from SIPRI Yoarbook 1989, p. 12.

b/ Thomas B. Cochren et _al., eds., Nuclear Weapons Databook Vol. | ¢ United States
Nucl ear_For ces _and Capabilities, cambrtdgo, Ballinger,1984, pp. 41-79, The variants also

differ in the types of PALs.

e/ The “numbers in service" refers to the total number of aircraft with nuclear
capability in the United States arsenal, The rangerefers to the minimum and maximum range
for this group of aircraft.

d/ Thle number is the total number of nuclear-capable carrier aircraft in the United
States Navy.

e/ SIPRI Yearbook 1969, p. 13, Cochran op. cit., United States Nuclear Forces,
pp. 205-210, 213-223 and 232.

£/ Data trom soviet official submission to the etudy and SIPRI Yearbook 1989, p. 14.

g/ Data on Blackjack from Institute for Defense and Disarmament Studios (1DbS), Arms
Control Reporter 1989, Brookllne, IDDS, 1969, p. 611.E.1, Other data from SIPRI Yearbook
1989, p. 1S.

h/ Dpata on theatre forces from SIPRI Yearbook 1989, pp. 16 and 17.

i/ British data from SIPRI Yearbook 1969, p. 18.

}/ SIPRI Yearbook 1989, p. 19.

k/ Ibid., p. 20.



