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FOREWORD BY THE SECRETARY-GENERAL

By its resolution 33/91 D of 16 December 1978, the General Assembly requested
the Secretary-General, with the assistance of qualified experts, to carry out a
comprehensive study providing factual information on present nuclear arsenals,
trends in the technological development of nueclear-weapon systems, the effects of
their use and the implications for international security as well as for
negotiations on disarmament of: (a) the doetrines of deterrence and other theories
coneerning nuclear weapons; and (b) the continued guantitative increase and
qualitative improvement and development of nuclear-weapon systems.

Tn pursuance of the resolution, a group of qualified experts was appolnted
afler consultations with Member States. The Group held five sessions between
July 1979 and July 1980.

The experts, in their personal capacities, have submitted to the Secretary-
General a unanimous report containing their considered views on a subject-matter
vhose great importance is only matched by the intricate and complex nature of the
various aspects invelved. The report constitutes, in effect, the first United
Hations study to be undertaken on the subject of nuclear weapons in over 10 years,
zince the publication of the previous United Nations study entitled Effects of the
Possible Use of Nuelear Weapons and the Security and Economie Tmplications fer
States of the Acquisition and Further Development of These Weapons. 1/ In its
resolution 33/91 D, which contained the mandate for the present study, the General
Assembly noted that many important developments have taken place in the nuclear
arms sector since the earlier study and that the new study would make a valuable
contribution to the dissemination of factual information and to international
understanding of the issues involved. 1In this context, it needs once again to be
amphasized thet nuclear disarmament continues to be the overriding priocrity in the
effort to restrain the armements race, The tenth special session of the General
Assembly, devoted to disarmement, which was held in 1978, gave tangible recognition
to this reality when in paragraph 47 of its Final Document (resolution §-10/2} it
noted that nuclear wespons pose the greatest danger to mankind and to the survival
of civilization and underscored the need to halt and reverse the nuclear arms race
in all its aspects in order to avert the danger of war involving nuclear weapons.
Since the ultimate goal in this context is the complete elimination of nuclear
wespons, careful study and continuous assessment of nuclear-weapon problems are
clearly required to assist the international community in achieving progress in
this field. TIn this light, also, the new study assumes a rightful rlace as a
vehicle for disgeminating further information on a topic of such vital importance
to all.

The Secretary-General wishes to thank the experts for their unanimous report
wvhich, in pursuance of paragraph 4 of resolution 33/91 D, he hereby submits to the
General Assembly for its consideration. It should be noted that the observations
and recommendations contained in the report are those of the experts. In this
connexion, the Secretary-General would like to point out that in the complex field
of disarmament matters, in many instances he is not in a position to pass
Judgement on all aspects of the work accomplished by experts.

fone

1/ United Nations publication, Sales No.F.68.I1X.1.
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LETTER OF TRANSMITTAL

12 July 19380
8ir,

I have the honour tc subtmit 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 33/91 D of 16 December 1978.

The Experts appointed by you were the following:

Mr. F. K. A. Allotey
Pro-Vice=Chancellor

Dean of Faculty of Science
University of Science and Technology
Kumasi, Ghana

Mr. Fathih K. Bouayad-Agha
Minister Plenipotentiary
Secretariat General
Ministry of Foreign Affairs
Algeria

Colonel Milutin Civié

Special Adviser on Disarmament
Ministry of Foreign Affairs
Belgrade, Yugoslavia

Mr. Francisco Correa-Villalobos

Counsellor

Permanent Mission of Mexico to the United Nations
New York

Mr. Ryukichi Imail

General Mansger, Engineering Dept.

The Japan Atamiec Power Co.

Tokyo., Japan

Ambassador Extracrdinary and FPlenipotentiary
Ambassador of Japan in Kuwait

His Excellency

Mr. Kurt Waldhein

Secretary—-General of the
United Nations

New York
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Mr. Albert Legault

Director General of the Quebec Center for International Relations
University of Laval

Faculty of Bocial Sciences

Guebec. Canada

Mr. Jamsheed K. A. Marker

Ambassador Ixtraordinary and Plenipotentiary

Permanent Representative of Pakistan to the
United Nations Office at Ceneva

Mr. José Maria Otegui

First Secretary of Embassy
Ministry of Foreign Affairs
Buenocs Aires. Argentina

Mr. Alean Oxley

Muclear and Defence Divigion
Department of Foreign Affairs
Canberra A.C.T., Australia

Mr. Anders I. Thunborg
Ambassador Extraordinary and Plenipotentiary
Permanent Representative of Sweden to

the United Nations

Mr. Gheorghe Tinca

Firat Secretary

Ministry of Foreign Affairs
Bucharest., Romania

Mr. M. A, Velledi

Adviser

Department of Atomic Fnergy
Bombay, India

The report was prepared between July 1979 and July 1980, during which period
the Group held five sessions, from 9 to 13 July 1979 in New York,
15 to 19 October 1979 in Geneva, and 23 January to 1 February 1980
2l to 25 April 1980 and 7 to 12 July 1980 in New York.

At the first two sessions of the Group, Mr. Nacereddine Haffad participated as
an expert from Algeria and Professor Owen Harries participated as an expert from
Australia,

The members of the Group of Experts wish to express their appreciation for the
valuable assistance which they received from members of the Secretariat of the
United Wations. They wish, in particular, to convey their thanks to
Mr. Allessandro Corradini, Centre for Disarmanent, who served as Secretary of the

/..
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Group during the first two sessions; to Mr. Sohrab Kheradi, alse from the
Centre, who served as Secretary during the three subsequent sessions; and to
Professor Richard L. Garwin, who served in his private capacity as consultant to
the Secretariat on chapters IT and III of the report.

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

Aceept, Sir, the assurances of my highest consideration.
(8igned) Anders I. THUNBORG
Chairman of the

Group of Experts on a Comprehensive
Study on Nuclear Weapons

fove
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CHAPTER I

INTRODUCTION

1. The Final Document of the Tenth Special Session of the Ceneral Assembly was
adopted by consensus on 30 June 1978 (resolution). That document set out, for the
first time in the history of the United Nations, an agreed Programme of Action on
disarmament containing priorities and measures that States should undertake as a
matter of urgency. First among the priorities and most urgent among the measures
advocated stands nuclear disarmament. The reesons given in paragraph U7 of the
Final Document are that:

"Nuclear weapons pose the greatest danger to mankind and to the
survival of civilization. Tt is essential to halt and reverse the
nuclear arms race in all its aspects in order to avert the danger of
war involving nuclear weapons. The ultimate goal in this context is
the complete elimination of nuclear weapons."

2. At the tenth special session the General Assembly also pointed to the
important need for the United Nations to increase the dissemination of information
about the armaments race and all matters related to disarmament with the full
co-operation of its Member States. The question of nuclear disarmament is foremost
in this respect and the present report can therefore he seen as a concrete effort
to fulfil an important provision of the Final Document.

3. Subsequently, the General Assembly adopted resolution 33/91 D, the operative
paragraphs of which read as follows:

"1. Reauests the Secretary-General, with the assistance of qualified
experts, 1/ to carry out a comprehensive study providing factval information
on present nuclecr arsenals, trends in the technological develorrent of
nuclear-wearcn systems, the effects of their use and the irplicaticns for

internaticnal security as well as fcr negotiaticns on disarmament of:

{a) The doctrines of deterrence and other theories concerning
nuclear weapons:

(b) The continued quantitative increase and qualitative improvement
and development of nuclear-weapon systems;

Mo, Recommends that the study, while aiming at being as comprehensive as
rossible, should be based on oven material and such further informstion that
Member States may wish to make available for the purpose of the study;

1/ Subsequently referred to as the Group of Experts on a Comprehensive
Study on Nuclear Weapons,

/oo



A/35/392
English
Annex
Page 7T

3. Invites all Governments to co-cperate with the Secretary-General so
that the objJectives of the study may be achieved,

"4, Requests the Secretary-General to submit the final report to the
Oeneral Asserbly at its thirty-fifth session.”

L4, The present study is the result of action taken as a consequence of the
adoption of resolution 33/91 D. It follows up the previous United Wations study
on nuclear weapons, carried out more than 12 years ago: Effects of the Possible
Use of Nuclear Weapons and the Security and Fconcmic Implications for States of
the Acquisition and Further Development of These Weapons. gj It is of interest
to recall here the conclusion of that report, which stated:

%91, Since the sense of insecurity on the part of nations is the
cause of the arms race, which in turn enhances that very insecurity,
and in so far as nuclear armaments are the end of a spectrum which
begins with conventional weapons, the problem of reversing the trend
of a rapidly worsening world situation calls for a basic reappraisal
of all interrelated factors. The solution of the problem of ensuring
security cannot be found in an increase in the number of States
possessing nuclear weapons or, indeed, in the retention of nuclear
weapons by the Powers currently possessing them. An Agreement to
prevent the spread of nuclear weapons as recommended by the United
Nations, freely negotiated and genuinely observed, would therefore

be a powerful step in the right direction, as would also an agreement
on the reduction of existing nuclear arsenals. Security for all
countries of the world must be sought through the elimination of all
stockpiles of nuclear weapons and the banning of their use, by way of
general and complete disarmament.

"g92, A comprehensive test ban treaty, prohibiting the underground
testing of nuclear devices, would also contribute to the objectives
of non-proliferation and would clearly help to slow down the nuclear
arms race. BSo would effective measures safeguarding the security of
non-nuclear countries. Nuclear-weapon-free zones additional to those
of Antarctica and Latin America, covering the maximum geographical
extent possible and taking into account other measures of arms control
and disarmement, would equally be of major assistance.

%93, These measures are mentioned neither to argue the case for them
nor to set them in any order of priority. What the aralysis of the
whole problem shows is that any one of them, or any combination of
them, could help inhibit the further multiplication of nuclear
weapons Powers or the further elaboration of existing nuclear arsenalis

2/ Originally published in 1968 (United Nations publication, Sales
Yo. E.68.1¥.1), this work was later reprinted in Basic Problems of Disarmament
(United Nations publication, Sales No. T0.I.1lk).

foo.
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and s0 help to ensure national and world security. But it must be
realized that thesc measures of arms limitation, however desirable,
cannot of themselves eliminate the threat of nueclear confliet. They
should be regarded not as ends sufficient in themselves but only as
measures which could lead to the reduction of the level of nuclear
armaments and the lessening of tension in the world and the eventual
elimination of nuclear armaments. All countries have a clear
interest in the evolution of a world which allows of peaceful and
stable coexistence. Non-nuclear weapon countries, as well as those
which possess nuclear weapons, need to work in concert, creating
ccenditions in which there should be free access to materials,
equipment and information for achieving all the peaceful benefits

of atomic energy, and for promoting international security.

"L, This report gives the bare outline of the disasters which could
be associated with the use of nuclear weapons. It discusses the
nature and variety of the econcmic burden they impose. And it
unhesitatingly concludes from the considerations that have been set
out that whatever the path to national and international security

in the future, it is certainly not to be found in the further

spread and elaboration of nuclear weapons. The threat of the
immeasurable disaster which could befall mankind were nuclear war
ever to erupt, whether by miscalculation or by mad intent, is so
real that informed people the world over understandably become
impatient for measures of disarmament additicnal to the few measures
of arms limitation that have already been agreed to - the limited
ban on testing, the prohibition of nuclear weapons in outer space,
and the nuclear-free zone of Latin America. International agreement
against the further proliferation of nuclear weapons and agreements
on measures of arms control and disarmament will promote the security
of all countries, The United Nations has the overriding responsibility
in this field. The more effective it becomes in action, the more
powerful its authority, the greater becomes the assurance for man's
future. And the longer the world waits, the more nuclear arsenals
grow, the greater and more difficult becomes the eventual task.”

5. In the 12 years that have elapsed since the submission of the previocus
report, the nuclear arms race has continued unabated. Notwithstanding the fact
that some measures of arms control have been adopted, no measures of nuclear
disarmament have been agreed. Furthermore, numerous important technological and
other developments have occurred which motivate not only an updating but a new
and comprehensive review of the entire problem. Among such developments may be
mentioned the anti-ballistic missiles (ABM), multiple independently targetable
re-entry vehicles (MIRV), cruise missiles, mobile land-based missiles, the
"neutron bomb", the growing nuclear power industry, the miniaturization of nuclear
weapons and the simpler methods of production developed, the increased risk of
dissemination of these weapons to various nations and subnational groups, etc.
The 1ist could be made longer. In these same years, the total number of
strategic nuclear warheads has increased from 4,500 to at least 9,200 for the

/..
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United Stetes and from 1,000 to at least 6,000 for the USSR. There would thus
seem to exist a very strong case for a new report on all aspects of nuclear
weapons in order to provide accurate and authoritative information to as wide a
public as possible.

6, Against this background it must be noted, with regret and concern, that the
nuclear-weapon States, and in particular the two super-Powers, have withheld their
participation in the work of the Group of Experts. The Chairman of the Group hag
nevertheless kept the super-Powers informed of the preparation of this report.

7. Cne basic difficulty in the work on this report has been the absence, in
nany cases, of offiecially available data on nuclear weapons and related questions.
In consequence the Group has in several instances relied on other available data,
in each instance providing the relevant reference in order to facilitete for the
reader an understanding of the factual basis of the report.

8. The present report is organized in eight chapters. Chapters II to IV are of
a technical nature and refer to existing and future nuclear-weapon capabilities

as well as the effects of nuclear weapons. Chapter V to VII contain a description
and analyses of the implications for security and disarmament of the development
of nuclear weapons as well as the doctrines for their use. A concluding summary
appears in chapter VIII. Appendix I contairns a technieal description of nuclcar-
weapon effects, and appendix II sets forth "Security assurances’” by the nuclear-
weapon States as presented to the Committee on Disarmament in 1980.



CHAPTER II

FACTUAL INFORMATION ON PRESENT NUCLEAR ARSENALS

J. The exact number of nuclear warheads in the world today is probably not
known by any single person or institution, and estimates cannot be verified
officially. Published figures indicate, however, that the total may be in excess
of 40,000. In explosive power these warheads ere reported to range from about
100 tons up to more than 20 million tons equivalent of chemical high exp1051ve.
The largest weapon ever tested released an energy approximately 4,000 times that
of the atomic bomb that levelled Hiroshima. and there is in principle no upper
limit to the explosive yield that may be attained. The total strength of present
nuclear arsenals may be equivalent to about 1 million Hiroshima bombs, i.e.,

some 13,000 million tons of TNT. It is often pointed out that this is equivalent
to more than 2 tons for every man, woman and child on the earth. The arsenals

of the United States and the Soviet Union contain most of these weapons, with
the known remainder belonging to China, France and the United Kingdem.

10. A measure of the resources claimed by nuclear-weapon programmes is the
am-unt of natural uranium they consume. It is estimated that 4 to 5 per cent
of the uranium believed to be available in the ground in the United States and
Canada (between 2 and 3 million metric toms) has already been processed for the
extraction of enriched uranium-235 for military purposes. Additicnal uranium
has been converted to plutonium, of which the bulk so far has been used to
fabricate nuclear weapons.

11, In terms of defence expenditure, the budgetary demands for equipnent and
labaur to make these vast numbers of nuclear warheads are now stated to be in
the range of $2,000 to $2,500 million annually for the United States and
believed to be about the same for the Soviet Union. This may be less than

1 per cernt of the total defence budgets of the two super-Powers, but the
delivery systems claim 10 times as much and when research and development costs
are included, the amount for nuclear forces comes to about 20 per cent of the
entire defence budget, according to United States estimates.

A. The nuclear weapon

12. The energy released by a nuclear weapon originates in the nucleus of the
atom, 1In the fission bomb, the process involved is the splitting of urenium or
plutonium nuclei into lighter fragments, fission products. In a thermonuclear
or hydrogen bomb, nuclei of heavy hydrogen isotopes - deuterium and tritium -
are fused together at the very high temperatures triggered through the fission
pProcess.,

13. The speed of the nuclear reactions is enormous. Both in a fission and a
fusion explosive, the entire nuclear Energy is released in about one millionth
of a second. With today's technique, it is thus possible to release by one
weapon more energy in one microsecond than that from all conventional weapons
in all wars of history.

/v
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14. 1In order to sustain the chain reaction in a fissicn explosion, it is

necessary to have more than a certain minimum amount of fissile material, the
critical mass. This mass depends upon the purity and density of the material,

its geometrical shape, the possible presence of neutron reflecting materials and
other factors. The fissile material has to be brought together very quickly if
the weapon is to explode with great force. Conventional explosives are used for
this purpose and the fissile material put together., with or without compression,

tc a size which, for a plutonium homb, needs to be no larger in volume than a mar s
fist. At this time the chain reaction is initiated. The 1968 United Nations studvy
on nuclear weapons {see para. Y4 above) set 8 kg. of plutonium containing 90 to

95 per cent of plutonium-239 and 25 kg. of highly enriched uranium-235 as the
amounts necessary te achieve an explosion with a yield corresponding to 20 kt. of
high explosive. Depending on the design sophistication and with high cquality
material, this mass can range from 15 to 25 kg. for uranium-235 and from L to 8 Lz,
for plutonium-23%. 3/

15. If a fission device is accompanied by the heavy isotopes of hydrogen, the
high temperature and pressure triggered by the explosion can cause the fusion of
these isotopes into heavier ones, thereby releasing vast amounts of energy. Even
though one fusion reaction releases less energy than one fission reaction, the
amount of energy released per kilogream of nuclear explosive material can be more
than four times as large in a fusion device as in a fission device.

16. The energy is usually expressed in units of kilcton (kt) or megaton (I14t)
corresponding to the energy release in a thousand or a million metric tons of

THT (trinitrotoluene). The atomic bomb dropped on Hiroshima on 6 August 1945
derived its energy from a chain reaction fissioning the nuclei of uranium 235 atoms
and had a yield of 13 kt. The critical size was achieved using a "gun’ to shoot
one piece of uranium into another. TIn contrast, the Nagasaki bomb of 9 August 1045
utilized plutonium-239 and had a yield of 22 kt. The plutonium was arranged as a
spherical shell which was crushed together by a surrounding shell of chemical
explosive. This is referred to as a "nuclear implosion weapon'.

17. The design of a thermonuclear weapon is publicly less well known in all its
details. The energy released comes both from the fission "trigger"” and the fusion
materials. There may also be added a considerable amount of fission energy by
surrounding the fusion weapon with a shell of uranium-238. The fission reactions
pive rise to much larger amounts of radiocactivity than the fusion reactions. For
this reasomn, thermonuclear weapons ere sometimes spoken of as “clean” or "dirty",
depending on what fraction of their total energy release derives from fission.
Even a 'clean"” weapon generates some radicactivity, however, both as debris from
the fission trigger and tritium and as "induced activity' caused by the massive
outflux of neutrons from the expleosion.

. 3/ Nuclear Proliferation Factbook, prepared by the Congressional Research
Service, Library of Congress, United States Government Printing Office,
23 September 1977, p.382.
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E. Long-ranre delivery sysiems

18, The nuclear explosive can be carried to the intended target by various
delivery vehicles. Among them, the land-based intercontinental ballistic missile
(1Ci) is considered hiphly reliable and accurate, i.e. a large fraction is ready
to e launched at any time and would be able to reach and destroy their targets.
The carriers are multistage rockets with an intercontinental range of up to
13,000 km. or 7,000 neutical miles (one nmi is 1.852 km.), based in "hardened”
silos and linked up to an elaborate system of command and control. The term
“ballistic” derives from the motion of the re-entry vehicle (RV) which is governed
by inertia and gravity after separation from the rocket. The shape of the RV is
chosen to minimize draz upon re-entry into the atmosphere, so as to maintain
accuracy under variable winds and to render the high-speed RV difficult to defend
apainst. The transit time of the ICBY over its intercontinental range is about
30 minutes. Figure I indicates the size of the areas covered by such long-range
missiles.
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18. The rocket may carry one or several warheads, which may be independently
targeted. The multiple independently targetable re-entry vehicle (MIRV) system
vas developed by the United States in the late 1960s and is deployed also by the
Soviet Union. 1In a MIRVed system. the separate re-entry vehicles are usually
carried on 8 “bus” which relecases the RVs one by one after making pre-selected
changes in speed and orientation so as to direct the RVs to their separate targets.
These RVs can reportedly lend inside an area of perhaps 150 km. by 500 km. Thus,
they are not as completely independent in arrival time or location as they would
be were they on different ICBls, and they provide less targeting flexibility.

20. With increasing missile accuracy and many RVs per missile, MIRV has raised
the spectre that a fraction of one side's ICEM forces may in & "first strike”
destroy the opponent's ICBMs still housed in their hardened silos. This would be
possible with sufficient securacy and reliability of the attacking RVs, and if
the ICBMs to be attacked were not launched before they wvere destroyed. This
situation is therefore considered to be potentially unstable, since in time of
crisis each side may consider launching its missiles rather than risk their
destruction.

cl. 1If a target is vulnerable to a particular pressure level of the air blast,
its destruction may be achieved within a certain maxirum ares around the point

of detonation. The size of this area inereases with the weapon yield (e.g., by a
factor 4 for an 8-fold increase in yield or a factor 100 for a 1,000-fold increase
in yield). By contrast, the area of destruction due to blast increases in
proportion to the number of weapons. This means in practice that the destruction
is increased by increasing the number of warheads and lowering their individual

RV yield; i.e., one large warhead is not so effective as several smaller ones of
the same total yield spread out over the target area. This is also illustrated by
figure II.

/oo
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FIGURE II. RELATICNSHIP EETWEEN WEAPON YIELD
AND AREA DESTROYED BY BLAST

125 kt

4§ Equivalent megatons
il

P x 1Mt 8 x 125 kt 20 x 50 kt

The circles illustrate how the size of the area destroyed by blast
increases with weapon yield, This is accounted for by the intro-
duction of "equivalent megatonnage" {see also footnote 22), 1In the
lower part of the figure are three examples of the equivalent
megatonnage vhen the nominal yield 1 Mt. is delivered in three
different ways.
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22. 1In-order to destroy a "hard” target an attacker will use a poverful warhead,
unless he has a missile of high accuracy. Missile accuracy is usually given in
terms of the circular error probable (CEP), defined as the distance from the
target within which, on the average, half the re-entry vehicles will land if aimed
directly at the target. For example, a 1 Mt. nuclear werhead may be needed on a
missile with a CEP of 1 km, in order to destroy a particular hardened structure.
The same effect could result from a 125 kt. warhead with a 0.5 km. CEP missile
accuracy, or a 40 kt. warhead with 0.33 km. CEP. Megatonnage alone is thus a

very misleading measure of one side's capability. Of egqual or more importance is
missile accuracy.

23. Definite CEP values for different existing missile systems are not available,
for reasons both of secrecy and, presumsbly, insufficient basic knowledge.
However, several open sources give estimates for many of these systems. The

indications are that both United States and Soviet ICBMs are approaching a CEP of
about 200 m.

24, Another delivery vehicle for nuclear weapons is the submarine-launched
ballistic missile (SLBM). Even though an individual submarine may be vulnerable
to attack, this system as a whole has the powerful advantage of virtual
invulnerability as long as the submarines are travelling undetected under the
ocean surface. At present, no nation is known to have an anti-submarine capability
that threatens this invulnerability. In comparison with the ICBM, however,; the
SLBMs are considered to have a more tenuous communication link with the national
command authority, particularly under wartime conditions. Also, they are for the
time being less accurate than their land-based counterpart, partly because of the
uncertaintly of the submarine's determination of its location, orientation and
velocity. Thus the SLBM is not at present suited to attack small "hard” targets
(e.g. missile silos), but could be utilized against larger and "softer" targets.
such as military bases, air fields and population centres. They are thus not
considered destabilizing in the sense that the sccurate MIRVed ICBMs may be.
However, because of the possibility that the attacking submarine may come guite
close to some targets, warning of an attack could be considerably less than for
TCEM missiles. The SLDMs are therefore considered to be a serious threat to
bombers which might have time to fly out from under an ICBM attack.

25. A third method of nuclear-weapon delivery, emphasized more by the

-United States than the USSR, is by long-range bomber. With sufficient warning,
the United States bomber force would carry between one fourth and one third of
all deliverable United States strategic nuclear weapons, adding up to perhaps
half the total megatonnage, while the Soviet strategic nuclear payload is
concentrated in its ICBMs. The bombers could carry either gravity bombs or
various aerodynamic or “cruise” missiles. The latter can be fired from a "stand-
of f" position, i.e. without the bomber penetrating the enemy's air defences,
which enhances the operational survivability of the system. The manned bhomber
force may be recalled after dispatch, or retargeted en route. This flexibility in
addition to the large payload possible is considered the main advantage of the
strategic bomber force, while the disadvantages are its vulnerability and low
speed, as compared with ICBMs.

eodf
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26. Cruise missiles, as defined by the SALT IT treaty, are 'unmanned, self-.
propelled guided weapon delivery vehicles which sustain flight through the use of
aerodynamic 1lift over most of their flight path . With an advanced navigation
and guidance system, such as those described in chapter ITTI, the cruise missile
may have a CEP of less than 100 m. With a nuclear warhead of moderate yield, it
would be capable of destroying the hardest targets. The speed is subsonic and
the flight time may be many hours. Because of this. it has been maintained that
the cruise missile should not be considered as a first strike weapon.

2T. Technological development has increased the effectiveness of nuclear weapons
in the 12 vears since the earlier United Wations report (see para. I above), to
some extent by the continued evolution of the nuclear explosive but mainly by
improvements in the accuracy and flexibility of delivery. To retain in 1980 the
same destructive capability. particulariy against hard targets, as in 1968, fewer
weapons would thus be needed. As has already been pointed out . however, nuclear
weapons have greatly increased in numbers since 1948.

C. Intelligence. command, control and communications

28. The nuclear -weapon States have instituted systems - reportedly of a wvery
elaborate nature - to maintain control over their large nuclear forces. These
systems would have a dual purpose: to prevent unintentional or unauthorized
release of weapons and to ensure that decisions to use nuclear weapons are not
btased on false information, but also to ensure that such a decision. when made
is carried out rapidly and reliably.

29. MNeither the basic structure nor the technical details of such intelligence,
command, control and communications systems are publicly known. Tt is obvious,
however , that they could be designed to serve either a centralized or a
decentralized command authority. It is also obvious - from several press reports
of false alarms over the years - that the systems are not infallible. For this
reason there is a growing concern that control may some day fail, under the
influence of, for example, a false message or a misunderstood command, and that
nuclear war is thus triggered inadvertently.

D.  The main strategic arsenals of the super-Powers 4/

30: In the proposed SALT IT treaty 5/ between the United States and the Soviet
Union, there is an exchange of data on the strategic nueclear forces of both sides.
The forces in question are those with capability to threaten the super-Powers'

own homelands, i.e., what is sometimes referred to as “central strategie systems®.

] 4/ Figures pertaining to numbers and characteristics of weapons gquoted in
this chapter are based on data given in SIPRI Yearhbook 1980 or The Military

§§l§ggg_(l979nl980), International Institute for Strategic Studies, London,
unless otherwise stated.

5/ As at 12 July 1980 this treaty had not been ratified.
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In the "Memorandum of Understanding Regarding Establishment of a Data Base’ the
two countries for the first time have declared their possession of the following
numpers of such strategic arms as at 18 June 1979:

United States USSR
Launchers of ICEMs «1,05k 1,398
Fixed launchers of ICBMs 1,05b 1,398
Launchers of ICEMs equipped with MIRVs 550 608
Launchers‘*of SLRMs 656 959
Launchers of SLBMs equipped with MIRVs Log 1k
Heavy bombers 573 156
Heavy bombers equipped for cruise missiles
capable of range in excess of 600 Xkm. 3 0
ASBMs (air-to-surface ballistic missgiles) 0 0

31. Of the 1,054 missile launchers in the United States ICEM foree, 550 have
MIRVed Minuteman-IIT missiles with three warheads, each of 170 kt. yield. The
remaining ICEMs are all single warhead type, 450 of which are the Minuteman IT,
having a yield of 1-2 Mt.., and 54 Titan II, with a 5-10 Mt. warheads.

32. The Minuteman IIT is the most accurate missile in the United States arsenal.
with a CEP reported to be better than 300 m. With the installation of a new
warhead of 350 ki. yield in 300 of the Minuteman III, as well as completed
guidance improvements, the missile will have a higher probability to destroy an
adversary's hardened silos although it is stated that this probability would
still be “modest®,

33. On the Soviet side there are many classes of ICEMs deployed as shown in
table 1, with up to 8 warheads of 500 kt. each, deployed on the MIRVed SS-18
mod. 2. 6/ The largest deployed warhead is on the single-warhead SS-18 and has
a yield of about 20 Mt. The CEP of the §5-18 is believed to be about equal to
that of the Minuteman IIT.

6/ Note that this chapter uses primarily the Western designators for both
United States and Soviet missiles because they have long been familiar under
those titles and because Soviet designators are generally not published. The
correspondence between Soviet and NATO designators for Soviet missiles specified
in the SALT IT treaty is as follows: RS-16 = S5-17° RS-18 = 88-193 RS8-20 = 358-18
REM-50 = 88-N-18. '

/.
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3L, For a number of years the United States has had 41 SLBM-equipped submarines,
with a total of 656 missiles. About 500 of these are MIRVed Poseidon migsiles
with an average of 10 warheads. each with a yield of 40 kt. The remaining
somewhat older missiles are of the multiple warhead type, but are not
independently targetable. This means that they would separate in flight and

have different impact points, which, however. cannot be pre-selected according
to their strategic value. Fach of these warheads has a yield of 200 kt., with

a missile range of 4,000 to 5 000 km.

35. The new Trident submarine will first be deployed late in 1980 or esarly in
1981 with the Trident I (also denoted Trident C-4) MIRVed missile of more than
T.000 km range. which will also have been substituted in the Poseidon submarines.
This Trident submarine will carry 24 MIRVed missiles, be quieter and faster, and
will have an expanded operating area. At the same time, it needs less operating
area to remain within range of its targets.

36. Most Soviet deployed SLEMs are presently non-MIRVed K except for the 88-N-18
which has 3 warheads of about 200 kt. yield and a range believed to be similar
to that of Trident. Soviet missile-launching submarines ecuipped with these
missiles have a vastly expanded operating area and are less vulnerable to anti-
submarine warfare.

37. On the United States side, the bomber force contains 300 to 350 B-52 long-
range bombers. The United States bomber force is kept at a high level of
ground alert, as it is vulnerable to SLBM attack, of which only a few minutes'
warning would be available. The two Soviet corresponding types of long-range
bombers are the Tupolev 95 and the Myasishchev, known in the West as the Bear
and the Bison, respectively. There are about 150 of these aireraft.

38. According to the official United States Department of Defense estimates.
independently targetable weapons in ICBMs, SLEMs and long range bombers add up
to over 9,000 for the United States side and about 6,000 for the Soviet Union.
(The total numbers of weapons in the strategic stockpiles could be considerably
larger, as is indicated in table 2.) These numbers are expected to increase in
the next few years by at least 40 per cent with continued MIRVineg, introduction
of new cruise missiles and the deployment of the Trident submarine.

39. The power and number of these strategic weapons is difficult to grasp.
Consider that a single Poseidon submarine with its 16 MIRVed missiles can deliver
warheads to 160 separate targets; these 'warheads have a total explosive yield

of 6.4 Mt., a larger explosive power than that of all the munitions fired in the
Second World War; still., this megatonnage is of the order of one or a few
thousandths of the megatonnage in either the United States or the Soviet strategic
arsenal.

. Regional nuclear forces (nuclear weapons of medium or intermediate range)

ht. In addition to these central strategic forces, both super-Powers have many
weapon systems with somewhat shorter ranges. These systems (and similar weapons
belonging to other nuclear-weapon States) are sometimes referred to as “grey area

/...
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weapons or, in a Furopean context, as ‘Furostrategic’ weapens. If the word
“strategic’ is used in its ordinary military sense. then indeed most nuclear
weapons can be used for strategic purposes. If “grey area” veapons are sometimes
thought of as a special category, it is mainly because they could reach not only
targets in countries other than those of the super~Powers but also, by forward
deployment, targets on the territories of the super-Povers themgelves.

41. There is no clear borderline between these weapons and. for instance, the
SI,EM forces already described. It is common practice. however, to single out
medium-range (800-2,400 km) ballistic missiles (MREM), intermediate-range
(2,400--6,400 km) ballistic missiles (IREM) and medium-range bomber aircraft as
particularly important for non-central strategic employment.

42, The Soveit Union has souwe TOO MRBMs and TREMs deployed both in the western
USSR and east of the Urals. Among them is the new, mobile 55-20 migsile with a
3..MIRV payload. It is believed that over 100 of these have been deployed so far.
Also the USSR possesses about 500 medium-range bombers, e.g. of the types Tu-16
“Badger and Tu-22M "Backfire", capable of nuclear delivery. On the United
States side there are 65 FB-111A medium-range bombers and 300--400 forward based
short-range, nuclear capable strike aircraft of types F-h, F-111 and others.

The United States arsenal has no IRBMs.

T, Strategic arsenals of other countries

43. Britain has b nuclear ballistic missile submarines, each with 16 Polaris A-3
missiles (3x200 kt. not independently targetable). with an operational radius of
about 3.000 km. The Vulcan bomber fleet, formerly considered as a strategic
nuclear component, is no longer listed as such in available sources- It has been
reported recently that the British Government has decided to buy the American
Trident C-h submarine-launched ballistic missile, which will be equipped with
British "Chevaline"” warheads.

LY. France possesses at present 64 SLEMs in 4 nuclear-powered submarines, 18
IREMs and 5 squadrons of some 30 Mirage-IVA medium-range bombers. A fifth SLEM
submarine is scheduled to be operational before 1985. The SLBMs have about a
5.000-km range and 1-Mt single warheads, the IREMs, a range of some 3,000 km.
and single warheads of 150 kt. yield.

45. China is estimated to have deployed 50 to 7O intermediate range ballistic
missiles. 40 to 50 medium-range ballistic missiles, and two limited-range ICPMs.
A flight test of a Chinese ICEM was conducted in the middle of May 1980, Also in
China's strategic force are Tu-16 and Tu-b medium-range bombers. China's
stockpile of weapons, fission and fusion, probably amounts to 225-300 with
fission warhead yields in the 20-40 kt. range and fusion warheads of 3-h Mt.

G. Tactical nucleay forces

46, Tactical nuclear weapons are common terms for those nuclear weapons systems
vhich, by virtue of their range and yield as well as the way they are incorporated
in a military organization have been designed or can be used for employment

foon
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against military targets in a theatre of war. 7/ Such weapons are artillery
shells, ground mobile rockets and missiles. air-launched bombs, rockets and
missiles (with aircraft operating from carriers as well as land hases) and atomic
demolition munitions (“land mines”). Naval forces of this kind comprise
submarine-launched cruise or ballistic missiles, torpedoes and short range.
submarine-launched anti--submarine warfare rockets. Ground-based systems have
ronges from about 15 km. (artillery) to several hundreds of km. {heavy missiles).
Tield may vary from less than 0.1 to more than 100 kt.

47. As for short range (under 800 km) ballistic missiles (SRBM), the United
States has deployed in Europe some 108 Pershing in the high-kiloton range and
some 36 Lance in the low-kiloton range. while the Soviet Union has some 1,300
Frog~ T, 85-1b, 88-1c, 85-12 and 85-21, some of which are believed to have
megaton-yield warheads. France has a tactical nuclear force equipped with 32
short range (about 120 km.) ballistic missiles called Pluton. These are believed
te have about 20.-kt. warheads.

43, Some of the non-nuclear-weapon States which are members of NATO, as well as
Warsaw Pact States other tharn the Soviet Union, kave in their armed forces
short-range ballistic nmissiles which are capable of nuelear delivery. These are
some 200 Pershing, Honest John and Lance missiles on the NATO side and about

330 55-1b, SS8-1c and Frog 7 missiles on the Warsaw Pact side. However, all
nuclear warheads for these missiles are in United States and Soviet custody,
respectively.

L9. Aside from the strategic submarine-lasunched missiles already mentioned. the
Soviet Union has about 80 older short-range ballistic missiles (SS-N-U4 and
SE-N-5, with warheads of megaton yield) based on submarines. There are also one
or a fey hundred sea-launched aercdynamic missiles (88-K-3, with a kiloton vield
warhead) deployed on cruisers and submarines. No other State is known to rossess
this type of system.

50. The United States has some 1,000 aerodynamic air-launched missiles of short
range with warheads of 100 to 200 kiloton yield. These are denoted SRAMs (short-
range attack missiles). On the Soviet side, approximately the same number of
AS-3 "Kangaroco', AS-4 “Kitchen' and AS-6 "Kingfish' missiles of kiloton yield
have long been available. probably for use against surface ships.

51. Tn addition to the medium-range bombers already enumerated, there are many
types of aircraft in many nations which are or could be made nuclear-capable for
short-range missions. The land--based strike aireraft of the United States
deployed in Europe comprise 300 to 400 nuclear-capable aireraft, where the Soviet
Union has about 1,000. The United States also possezses 100 to 200 carrier-based

T/ Vhereas “battlefield’ usually refers only tc the zone of ground combat,
"theatre’ encompasses rear areas containing for instance air bases, reserve
forces and supply depots. In some cases. a corresponding distinction is made

between “‘tactical’ and ‘theatre® weapons. This distinction is now upheld in this
report.

/e
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strike aircraft capable of delivering nuclear weapons against targets on sea or
land. Tt is not clear ~.ow many of the large force of F-104 and F-L in the other
NATO States or Su-7 and Su-20 on the Varsaw Pact side actually have a nuclear
role.

52, In principle, artillery pieces of 155 mm. calibre or larger are nuclear-
capable. Both the Soviet Union and the United States have in their regular army
units several hundred such artillery pieces, as they are primarily intended to
fire conventional shells. MNuclear artillery shells for 155 mm. and 203 mu.
pieces have been developed in the United States and are also deployed in Europe.
They are generally believed to have yields from a fracticn of a kiloton up to a
few kilotons. Some sources state without gualification that the Soviet Union
also has these nuclear munitions.

53. Atomic demolition munitions (ADMs) are designed to function somewhat like
conventional land mines, creating craters and other obstacles to an advancing
enemy. Only the United States is known to have manufactured this type of nuclear
explosive, but any nuclear charge of suitable size could probably be quickly
adapted for the purpose. TNo emplacement is known to have takem place.

54. Very few data are available on some naval nuclear-weapon systems. which have
for many years been said to exist at least in the United States arsenal. Most
frequently mentioned are the American ASROC and SUBROC ASY rocket--torpedoes with
an alleged yield of 1 kt. 8/ Reportedly, there are also nuclear depth-charges
with 5 to 10 kt. yield. Whether or not nuclear sea mines are at present
avalilable anywhere is unclear.

55. Europe is a zone of very high concentration of tactical nuclear weapons.

An often quoted figure is that the United States disposes of about 7,000 such
weapons in Turope, in many depots in the territories of several countries. The
Soviet Union is believed to possess more than 3.000 weapons of this kind for use
in FKurope.

E. Technigues and costs of scquiring nuclear weapons

56. The previous United Nations study on nuclear weapons contained an analysis
of the cost of the acquisition and further development of these weapons. Since
then some further studies which provide data about the availability of nuclear
technology have become available notably from the International Conference on
fuclear Power and Its Fuel Cycle held at Salzburg. Austria, under the auspices af
the Internaticnal Atomic FEnergy Agency (1977) and the International Fuel Cycle
Evaluation (INFCE. 1980). These studies have been utilized to update the
previous analyses. 9/

§/ Figures dquoted from "Pactical Muclear Weapons: European Perspectives ',
edited Ty SIPRI (London, Taylor and Francis, 1978).

9/ Some cther werks in the cbundert literature cn issues relzted %o ruelear
proliferaticn have also becu vead in rreperirs this section. Of particular
importance is the report entitled "Fuclear Proliferation and Safeguards' by the
Congress of the United States (Office of Technology Assessment, 1977).

/oo
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°T. To be a nuclear-weapon State. a nation must necessarily possess an explosive
device based on the nuclear fission of either uranium or plutonium. Uranium, as
found in nature. is a mixture of several isotopes which differ by only about

1 per cent in weight, but greatly in nuclear properties. The fissile isotope
uranium-235 forms only 0.7 per cent of natural uranium, the rest being uranium-
238. Uranium-238 is fissile only by very high-energy neutrons and cannot be

used to make a fission weapon. The uranium--235 fraction must therefore be
increased in an isotope ecnrichment facility to in principle more than 5 per cent,
in practice say 20 per cent or more. For technical and economical reasons, the
“weapon-grade” uranium used in nuclear weapons will contain 90-95 per cent
uranium-235. This enrichment process is very expensive and requires advanced
technology. As an example of the cost, the three United States separation

plants (based on gaseous diffusion) required an investment cost of about $4,500
million (in 1980 dollars). Annuel maintenance and operation costs are estimated
at $500 to 600 million. These United States plants could produce about 100,000
kg. of 90 per cent uranium-235 annually. enough for some L4.000 fission weapons .
It should be noted that these plants slsc enrich uranium for civil purposes.
Enrichment plants of comparable size exist in the Soviet Union and smaller plants
have been built in France. the United Kingdom and China. A large plant is
presently under construction in France with the participation of Belgium, Ttaly
and Spain for the production of low-enriched uranium for peaceful use in power-
producing reactors.

58. Uranium-235 can also be enriched by aerodynamic processes. most importantly
by centrifugation. The production of a few weapons per year would reouire a
centrifuge enrichment plant with an investment cost of about $50 millieon. The
construction time could be estimated as asbout 5 to T years, for a State with no
previous experience with this technology. A larger plant . giving material
sufficient for 200 weapons annually, would require an investment of about $500
willion and 6 or 7 years construction time for an industrialized nation.
Operation and maintenance costs as a percentage of capital costs are in the 25
to 30 per cent range. Centrifuge enrichment plants are known to exist or to be
under construction in the United States, the Soviet Union, the United Kingdom,
Japan and the Netherlands. The plant in the Netherlands is a joint project
between several European countries, including the United Kingdom and the Federsl
Republic of Germany. A pilot plant based on a different aerodynamic concept,
the vortex tube, exists in South Africa. Among non-aerodynamic methods, laser
enrichment is attracting increasing interest.

59. Flutonium-239 is normally produced in a nuclear reactor. A production line
for plutonium requires the capability to refine uranium, the fabrication of

reactor fuel, a nuclear reactor and a chemical plant for plutonium extraction
from the spent fuel elements (reproceSSing).

60. It is easier to construct and operate a dedicated plutonium production
reactor than an electrical pover producing reactor. Investment costs for the
simplest type of sraphite moderated reactor giving enocugh plutonium-239 for one
or two weapons annually (10 kg. plutonium) are estimated to be in the range of
$13 to 26 million (1976 dollars). 'The capital cost of a reprocessing plant to
extract plutonium from the irradiated fuel would amount to an additional
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$25 miilion (1976 dollars). Personnel requirements for construction and operation
are modest and plutonium could be produced 4 years after the start of the

construction. In order to obtain plutonium for 10 to 20 weapcns per year with
a safe and reliable reactor. investment costs would range from 8250 to 500
million and require some 50 to 75 engineers and 150 to 200 skilled technicians.
The time span until the first output of plutonium would be 5 to T years.

61. According to some estimates the total amount worldwide of weapon-grade
uranium produced since the Second World War range between 1,000 and 2.000 tons.
Similarly, the total quantity of weapon-grade plutonium produced worldwide
amounts to 100-200 tons.

$2. A problem of growing concern has been the possibility, of using plutonium
produced in ordinary nuclear-power reactors as the explosive material in atomic
bombs. The core of the matter is the presence of other plutonium isotopes,
particularly plutonium-240, which increase in abundance with the time of exposure
in the reactor. While it is clear that so-called reactor-grade plutonium, i.e.
with a concentration of plutonium-2h0 higher than, say, 10 per cent, might be
used to produce a nuclear explosive, it is also clear that such an explosive is
more difficult to design and fabricate, and will generally have a very low yield
which cannot be predicted with the accuracy possible if weapon-grade plutonium
had been used. It woculd thus be considered less suitable to use reactor-grade
plutonium in military nuclear weapons, while a device based on such plutonium
could still be very destructive.

63. It should be pointed out in this connexion that it might be possible to
manipulate the operation of some power reactors to produce weapon-grade
plutonium. even if a country contemplating the manufacture of nuclear weapons
might prefer. for reasons of cost and operational simplicity, to install separate
reactors for production of weapon-grade plutonium. It should also he pointed
out that some research reactors do produce small but significant guantities of
weapon--grade plutonium. and that some others are fuelled with weapon-grade
uranium. Finally, it should be noted that it is not possible to make a weapon
out of the uranium content of commercial light-water reactor fuel, as this
contains only 3 per cent of the isotope uranium~235 and thus can never attain
a fast critical mass.

64. Uranium-233, which can be produced by irradiating thorium with nesutromns,

is a third fissile isotope theoretically suitable for fission weapons. WNo
weapons are known to have been constructed from uranium-233, however, partly due
to gamma radiation hazards of material containing uranium-233.

65. TFor the production of nuclear weapons there are further expenses of warhead--
assembly and weapon-testing. The previous United Nations study (see para. U4
above) estimated that a plutonium-weapon programme that produced ten 20-kt.
devices over ten years would cost around $200 million or $20 million rer warhead.
A programme that produced 100 such warheads would cost $375 million or about

$3.8 million per warhead.

6. The costs connected with an advanced delivery system for the weapon are
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typically in the range of many thousands of millions of dollars. There is a need
for ensuring the reliability of the delivery vehicles and their rrotection
against attack, which can add substantially to the cost. On the other hand,
simpler and cheaper solutions might be considered by a State contemplating the
buildup of a small, perhaps secret  mnuclear-wegpon capability. Because of the
evolution of technology. including nuclear power, electronics, chemical
engineering and the like the real cost of developing nuclear weapons is now
less than it was in 1945,
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CHAPTER III
TRENDS IN TIE TECHNOLOGICAL DEVELOPMENT OF
NUCLEAR-UEAPON SYSTEMS 10/
A, Main features of past and present development

67. The ongoing technological development of nuclear-weapon systems is sometimes
described as necessitated by threats to national security, and as a corollary to
the evolution of theories or doectrines for the use of nuclear weapons. It is
widely helieved, however, that new weapon systems emerpe not because of any
military or security considerations but because technelogy by its own impetus often
takes the lead over policy, creating weapons for which needs have to be invented
and deployment theories have to be readjusted. It is also a fact that a very
substantial portion of the world's total scientific and technical manpower is
engaged in military research and development, involving the improvement of existing
weapons and developing new weapon systems. It is obvious that a situation
involving an effort of this magnitude must lead to the production of new and more
destructive weapons. One should alsoc keep in mind that the long lead-time regquired
for the development of new nuclear-weapon systems does bring in significant
qualitative changes to the action/reaction process since one side, wishing to catch
up with the other side, has necessarily to take into account possible future
develorments by the other side over significantly long time frames.

66. In the 1950s and early 1960s, the nuclear arms race was characterized by the
development of ever more powerful weapons. The first fusion device detonated by
the United States in 1952 had a yield reported to be about 10 Mt. Two yvears later
the United 3tates tested a weapon with a 15 Mt. yield, and in 1961 the USSR
exploded a fusion weapon with an estimated yield of about 60 Mb. In later years,
the trend has been towards smaller bubt more numerous weapons. On an individual
missile, for instance, a single large warhead may be replaced by several smaller
ones of the same total weight: in many cases this leads to a decrease in the total
noninal yield although the number of warheads inecreases. Thus the 20 Mt. warhead

10/ Among the sources drawn upon in the preparation of this chapter, some of
the most comprehensive and authoritative are the following:

() Hearings before a Subcommittee of the Committee on Appropriations,
United States Senate, 96th Congress, First Session, Part Four, Department of
Defense Appropriations for Fiscal Year 1980:

(t) Hearings before the Committee on Armed .Services, United States Senate,
96th Congress, First Session, Part Six, Research and Development

(¢} Hearings on Military Posture, Department of Defense Authorization for
Appropriations for Fiscal Year 1980 before the Comuittee on Armed Services, House
 of Representatives, 96th Congress, Part Three.
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of the Soviet 55-18 missile can be replaced by an alternative payload containing
10 warheads of about 500 kt. Similarly, the air-launched cruise missiles which
the United States will have well under deployment by 1982 have yields in the range
below 200 kt., considerably less than the gravity bomb which they replzce in the
penetrating bomber force.

69. As was shown in chapter II, the lethality of the weapons increases although
the nominal yield may decrease, as this trend in warhead development has been
accompanied by an incresse in the aeccuracy of the delivery vehicles. The momentum
that this enhancement of delivery accuracy is giving to the strategic nuclear arms
race can hardly be exapggerated. By opening to each super-Power the possibility of
hitting the other's nuclear-weapon emplacements, it creates s situation of a “duel"
between the strategic weapons and gives fresh nourishment to the fears that the
opponent might become able to make a disarming first strike. This threat was also
the raticnale for the introduction of SLBMs.
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FIGURE III. THE TRADE-OFF BETWEEN WEAPON YIELD AND DELIVERY ACCURACY

Yield, kt
1000

0.9

500

|
50 100 150 200 250 CEP, m

When weapon delivery accuracy is enhanced, i.e., CEP is reduced, the
weapon yield required to achieve a certain probability of destroying a
given target decreases sharply. The diagram illustrates this relation-
ship for probability values 0.99 and 0.9, assuming a target hardened to
10 MPa (100 atm or 1,450 PSI) to be destroyed by blast from an explosion
close to the ground.

foo.
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T0. The development of large numbers cf still more accurate nuclear weapons, even
though their yields may be moderate, mekes it increasingly more difficult to
protect land-based nuclear weapons from an attack, i.e. a first strike aiming at
eliminating these weapons. [Rven hardened silos may no longer provide sufficient
protection. In consequence, military planners have been and are still searching
for new countermethods or countersystems that would be safe from attack and
maintain "a stable deterrence”. This also involves the further development of
elaborate detection and identification systems in order to receive advance warning
of an impending attack. This new aspect of the nuclear arms race will be
described in more detail in the following paragraphs.

Tl. The arms control agreements concluded so far have not, in essence,
significantly restricted this development. It is true that the SALT I agreement
between the United States and the USSR succeeded in putting a narrow limit on the
deployment of one particular type of countersystem, the so-called anti-ballistic
missiles {ABMs). BHowever, it offered no substantial constraints on the
development of means already devised to penetrate or circumvent an ABM defence,
notably the introduction of MIEVs. The possible importance in this respect oi the
SAIT IT treaty, when and if ratified, is treated below, and so are the
implications of conceivable limitations on nueclear-weapon testing.

72. There iz also an ongoing technical development in the field of theatre or
tactical nuclear weapons, although it has hitherto attracted less public attention
than that in the strategic weapons realm. The thrust of this development is,
generally speaking, towards greater flexibility in kandling and operation. As was
indicated in chapter II, this has already led to the creation of a plethora of
different weapon types, some multi-purpose, others intended for special objectives.
This is also covered to some extent in what follows.

B. Warhead design and characteristics

73. The single most outstanding feature in warhead development up to now has been
the reduction of size and weight in relation to yield. This process has made
possible the design of multiple warheads on strategic missiles, as well as some of
the weapons denoted as tactical.

7h. The bombs that levelled Hiroshima and Nagasaki weighed about 5 tons each and
could not have been delivered by any other carriers than heavy bombers. By
comparison, the Poseidon submarine-launched missile, with a total throw-weight of
1,000 kr., ecarries 10 warheads, each of three times the yield of Hiroshima bomb.
This represents a 150-fold increase in the yield-to-weight ratioc.

75. Another example is given by the nuclear artillery shells mentioned in

chapter II, which demonstrate that it is possible to build nuclear explosives so
small that the outer diameter of the casing is 155 mm., and so light that the

explosive, its associated safety, arming and firing nechanisms and the metsl casing
altogether do not weigh rmuch more than 40 kg., which is the approximate weight of
a conventional 155 mm. shell.

/ovs



47357392
English
Annex

Page 36

76. From available data on MIRVs and other devices, it seems likely that, at
least in the United States, this ™miniaturization™ of nuclear warheads is now, in
some applications, close to the limits set by the laws of physiecs., Other nuclear-
weapon States may be approaching - or already have achieved - the same levels of
compactness, but they may alsco put their priorities differently. As has been
indicated earlier, the Soviet Union has developed MIRV technolegy.

TT. Other warhead design improvements have concerned weapon safety, reliabllity,
versatility and hardening against adverse environments. Safety measures aim at
minimizing both the risk of accidents in handling the weapon and the possibility
of unauthorized use. The weapon may include, for instance, a device which can be
armed only upoa receipt of a particular, coded redio signal. Reliability may be
enhanced in many ways, from the choice of special materials to prevent
deterioration of weapon compcnents, to the particular designs needed to withstand
the iremendous accelerations in a gun tube. Versatility could be enhanced by
designing a warhead in such a way that different yields can be selected easily.

78. There is also an economic aspect of the technical development of warheads.,
If steps are taken to ensure the longest possible lifetime of a warhead, costly
maintenance procedures or replacements can be postponed or perhaps abandoned.
Where large numbers of weapons are invelved, the associated maintenance costs are
probably considerable.

79. Low-yield weapons around or below 1 kt. seem to have existed for a long time
in the United States arsenal and to be deployed, for instance, in Eurocpe.
However, there exists the possibility of developing and deploying nuclear weapons
with extremely low yields, down to a few tons equivalent of high explosive. Such
"mini-nukes” could be delivered with sufficient accuracy to destroy swmall targets.
They would, however, have no apparent benefit in reduced cost or a higher
probability of destroying an intended target; they would be used rather to reduce
the destruction from blast in the surroundings of the target. The limited radius
for materiel damage raised the question of the possible "conventionalization" of
the mini-nukes, i.e. whether they could be used without risk for further
escalation, After socme international debate, however, the USSR, the United
Kingdom and the United States have declared that they would not for the time
being deploy nuclear weapons with small vields in such a way as to blur the
nuclear threshold.

8§0. The development of nuclear weapons continues at a very active pace.

Recently., emphasis has been put not only on the manufacture of warheads with
different yields, but also on changing other weapon characteristics. The
proportion of energy that is derived from fission and fusion, respectively, can be
varied within large limits. By surrounding a weapon with casings of wvarious kinds,
the radiation properties may be changed. While initial radiation will generally
decrease with increasing mass of the weapon casing, residual radiation can be
either increased or decreased.

81. The most widely discussed example is the so-called "neutron bemb", referred
to as an “enhanced radiation" (ER) weapon in official United States sources.

/s
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The neutron bomb, which is a relatively old concept, would be arranged so that a
large amount of its explosive energy comes from the fusion of deuterium with
tritium. While this reaction gives rise to more energetic neutrons than =
fission chain reaction, the design of the weapon would be such as to minimize the
conversion of neutron energy into blast and heat., For a hypothetical 1-kt. ER
weapcn, the zone of danger due to neutrons would considerably exceed that due to
blast. This has been described as an advantage when the weapon is employed
against armoured forces, as armoured vehicles are quite resistant to blast and
heat but offer little shielding against neutrons. Consequently, these weapons
would produce lethal doses of radiation to unprotected people at considerable
distances, and many would be killed by radiation in regions in which structures,
vehicles, etc., would be left intact by blast. The neutron bomb would be more
costly to manufacture than would a 10 kt. weapon of the same radiation range and
greater blast action. Both mini-nukes and neutron bombs can be seen as
expressions of an effort to make nuclear weapons less destructive to the
surroundings if they were to be used in actual warfare and thus, according to
their proponents, make nuclear deterrence at the tactical level more credible.

82. Plans by the United States to produce the neutron weapon and to introduce it
in Europe have been halted for the time being. The French Government has
recently announced that France has developed and tested neutron bombs, and that
decisions on production and deployment will be taken in the years to come. The
Soviet leadership has stated that the Soviet Union has developed and tested a
neutron bomb but decided not to deploy it at present.

83. Another type of "tailored-effects" weapon discussed in the United States is
the "reduced residual-radiation" (RRR) or "minimum residual~-radiation" (MRR)
weapon. Like the ER weapon, this would derive a substantial part of its energy
from fusion, but the weapon casing would be designed so as to reduce the outflux
of neutrons. Such weapons, which could probably have a significantly larger
yield than the proposed ER warheads, could be used in surface or subsurface
bursts, for instance to create huge craters with a significantly smaller amount
of radioactive fallout than an ordinary fission warhead.

84. There has been a great deal of both speculation and serious research
regarding the possibility of building a thermonuclear explosive without a fission
explosion as initiator. In particular, the use of lasers to initiate fusion
reactions has been studied. However, there appears to be no prospect for success
along these lines, in anything that might be used as a deliverable nuclear weapon.

85. Despite the research and development going on in the field of special types
of warheads, no major breakthrough is likely to oeccur with regard to the basic
design principles of nuclear explosives. The evolution of delivery systems seems
likely to carry more practical importance in the future, as it has already done
for some years.

/e,
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C. Huclear testing

86. A most crucial question is what influence nuclear-weapon tests may have on
the future development of warheads, as the answer is of central importance to the
efforts to achieve a comprehensive test ban. The nuclear test activity is still
considerable. Since the first nuclear explosion in 1945 the nuclear Powers have
performed more than 1,200 nuclear tests. The exact number is not officially
known, but some more detailed figures are given in chapter IV,

87. According to Ameriean gources, ll/ United States tests during the late 1970s
were conducted for the following main purposes:

(a) Improvement of yield-to-weight ratios;

(b) Reduction of warhead cost and special nuclear material and consumption:

(c) Enhancement of warhead safety:

(d} 1Increase of weapon control to prevent unauthorized use:

(e) Tailoring of weapons effects to specific military needs;

(f) Understanding of long-term chemiecal and structural stability.
This refleects the technological trends deseribed above. The 1list contains the
purposes for advanced development and testing stated to be important in view of
the possibility of a comprehensive test ban. A major purpeose for testing is
normally the requirements caused by adaptation of warheads to new or modified
weapon systems or vehicles.
88. The distribution, by percentage, of tests made in the United States from the

end of 1963 to 1971 (excluding 21 "Plowshare™ tests for civil objectives) has been
presented 12/ as follows:

11/ Effects of a comprehensive test ban treaty on United States national
security interests. Hearings before the Panel on the Strategic Arms Limitation
Talks and the Comprehensive Test Ban Treaty of the Intelligence and Military
Application of Nuclear Energy Subcommittee of the Committee on Arms Services,
House of Representatives, 95th Congress, Second Seszion, August 1978.

;g/ Prospect for a comprehensive nuclear test ban treaty. Hearings for the
Subcommittee on Arms Control, International Law and Organization of the Committee
on Foreign Relations, United States Senate, 92nd Congress, First Session on a
comprehensive nuclear test ban treaty, July 1971,

/oo
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65 per cent - Weapon development tests
16 per cent - Validation tests

9 per cent -~ Weapons effects tests

5 per cent =~ Combined weapon development and va}idation tests
5 per cent - Combined weapon effects and velidetion tests

By "velidation” is meant essentiaily the final confirmation, if required, cof the
functioning of a completed weapon, while "development” refers to the earlier, more
explorative design stages. It should be noted that "stockpile testing”, i.e.
sampling to check the function of stockpiled weapons, is not mentioned. There are
indications, however, that at least the United States has made very few tests with
the sole purpose of checking the stockpile.

89. Those favouring a comprehensive test ban claim that it will impede the
evelution of nuclear-weapon technology ameng the existing nuclear Powers,
contribute to prevent the proliferation of nuclear weapons among nations which do
not now possess them and generally de-emphasize nuclear weaponry.

Q0. Those opposing a comprehensive test ban argue that nuclear stockpiles would
become less reliable, and that one would have to forgo nuclear-weapon developments
leading to nuclear weapons which are safer against accident and more controllable.
The view is also expressed that the nuclear-weapon Powers would need to continue
to test in order to stay ahead of those nuelear Powers that have not signed the
partial test-=ban treaty.

91, TIt might be technically possible for a nuclear-weapon Power to maintain a
stockpile {without improving it) by non-nuclear testing and remanufacture of
compenents which age, corrode or otherwise become unscceptable for use in the
stockpile. Still, as long as nuclear weapons exist, there would be pressures for
changes in the stockpiles that may require nuclear-weapon testing,

2. TFrom the discussion above, one may conclude that a comprehensive test ban
would make more difficult the continued development of sophisticated weapons within
the established nuclear powers and thus have an inhibiting effect on the arms race.
A comprehensive test ban would also have value in preventing horizontal |
proliferation: it would, in particular, reinforce the political commitment to
non-proliferation undertaken by States Parties to the Treaty on the
Non-Proliferation of Nuclear Weapons., It may be techniecally possible for many
States to develop unsophisticated fission weapons and to have some confidence in
their reliability, without carrying out a test. It is unlikely, however, that
States would wish to commit their national security for any length of time to
nuclear-weapon systems that are untested. Development of advanced systems such as
thermo-nuclear weapons or systems with strict military specifications would be,
according to accepted engineering common sense, very uncertain if testing was not
passible. Part of the test-ban discussion has focused on lowering the present

N
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thresheld of 150 kt., which does not seem to have had any strong attenuating
influence on the technological development of nuclear weapons.

D. General comments on weapon systems

93. Any modern weapon system consists of several major components in addition to
the warhead. BSuch components are the vehicle (e.g. a missile) which earries the
warhead to the target; the platform (e.g. a submarine or a silo) from which the
vehicle is launched; the command, control and communications equipment by which
the system is activated, and, in some cases, directed; and the particular means of
intelligence that give the signal for its activation. All or some of these
components may be very closely adapted to each other, but some may have a multiple
function, connecting with several systems.
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FIGURE 1V. EFFECT OF MIRVING

Before the advent of MIRVed missiles
a preemptive attack by one country”s ICBM force against
the other country”s ICEBM force would have required the
expenditure of at least one of the attacking country’s
missiles for each of the attacked country”s missile
silos (top). With a MIRVed missile force, however, one
country could in principle devate only a fraction of
its missiles to an attack against the other”s missiles,
expecting to destroy most if not all of them while
retaining most of its own missiles safe in their silos
(bottom). In this case it is conceivable some advantage
could be gained by attacking first. Attacking MIRV s
are shown cross-targeted, two to a silo.

{3¢ientific American, Nov. 1979)
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YL. There is a continuous evolution of all these components - and their
subcomponents - which is too complex to explore in all its possible combinations.
pifferent basic principles may be exploited for similar purpceses, by themselves
»r in conjunction. Different technical solutions for particular components may
be combined in a multitude of ways. And, perhaps most important, each new step
may give rise to several potential countermeasures, which in turn may call for
various counter-counter-measures; thus the possibilities multiply to defy
comprehensive descriptions.

95, Guidance systems for vehicles (and for some types of mobile platforms) are of
particular interest. Here it is necessary to distinguish between ballistic
missiles, which are guided mainly during the "boosting' phase, i.e.,, the initial
part of the flight when the rocket engines work; vehicles like cruise missiles,
which are driven through the entire flight path and for which guidance becomes
navigation; and weapons (of any kind) in their final approach to the target, when
target-finding snd homing devices developed for conventional munitions might be
used.

96. To improve long-range navigation, the inertial guidance systems which have
long been used need to be supplemented by intermittent, precise position
information. This can be provided by a set of satellites in geostationary orbit
as illustrated, e.g., by the United States Global Positioning System (GPS} or
Navigation System using Time And Range (NAVSTAR). For cruise missiles and other
low~-flying vehicles, it is possible to scan the ground below and compare the
results with data filed in the computer memory of the vehicle. This could be done
by measuring only the vertical profile of the ground (e.g., Terrain Contour
Matching or TERCOM) or by scanning some of its area properties (e.g., Map Matching
or MM). Of these techniques, GPS or NAVSTAR is said to have been established but
not deployed, and there are reports of some technical difficulties regarding
actual deployment. TERCOM is well advanced and MM still experimental.

97. For homing a weapon on the target, a number of sensors have been developed to
govern the operations of steering mechanisms in the projectile. These homing
systems include a variety of radar, infrared and laser devices. BSome of them
could be adapted for use within strategic vehicles; others may be used to enhance
the accuracy of various tactical nucleer weapons. To what extent the nuclear-
weapon States have already implemented such options is not known, although
nuclear-weapon States have not deployed guidance systems for re-entry vehicles
from ballistic missiles.

98, Advances in propulsion technology are also highly relevant for the evolution
of nuclear forces, the most recent example being the development of the cruise
missile. Jet-propelled, aserodynamic missiles were first introduced in the Second
World War and have since been deployed in many types (with conventional warheads)
by many nations. However, the development in later years of extremely light-
weight, highly efficient jet engines in conjunction with advanced navigation
systems and nuclear warheads has moved the cruise missile into the strategic area,
while at the same time adding to its importence as a theatre weapon.
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99. - Various facilities of command, control and communication are supposed to be
used by the nuclear-weapon States to satisfy the two requirements: not to allow
an unauthorized launch of nuclear weapons and to permit the command authority to
release nuclear weapons when it has been so decided. The command, control and
communication system which is designed for these purposes may not, however, have
the capability to provide for various levels of retaliation with nuclear weapons.
This would pose very serious problems, which would need to be golved in a time of
ultimate confusion and massive destruction. These problems are particularly
troublesome in the case of nuclear weapons which are far away in submarines, as it
is required that these weapons be in instant readiness. In this context it should
be remembered that intercontinental missiles arrive at their targets in 30 minutes
whereas short-range ballistic missiles arrive in a still shorter time, 5 to 7
minutes. For these reasons, the technigues of rapid detection and identification
are an important part of the technological race between the super-Powers., Of
special interest in this context are the space-based systems.,

100. Numerous satellites also exist which are important in communication,
navigation and particularly in the monitoring of international agreements. The
latter, as defined in the SALT I and SALT IT agreements, are given special status
by the signatories and are protected against interference. However, many useful
satellites have no role in the monitoring of SALT provisions and are therefore not
specifically guaranteed against interference or even harm.

B. Strategic delivery systems

101. The evolution of guidance systems has brought ICBMs from an accuracy of
several kilometres in the 1950s to a stated accuracy of the order of 200 m.

(0.1 mmi) now. The provision of robust radio guidance to the missiles during
boost (or terminal guidance) would allow accuracies to be improved considerably
over the present 200-m, limit, perhaps down to the range of 50m.CEP. ICBEMs have
also evolved in readiness and controllability from the cryocgenically fuelled
missiles, which could with difficulty be fired on 1l0-minute notice, to storable.-
liquid or solid-fuel missiles, which can be launched within a few seconds after
receipt of an order,
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FIGURE V.
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102, The most recently discussed ICBM is the mobile MX missile. Tn June 1275, the
President of the United States authorized the full-scale development of thig
missile, to carry 10 MIRVed warheads with a sub-megaton yield and a range of
11,000 km. The key aspect of this missile is that it would be encapsulated, with
missile and capsule weighing together about 175 tons. A "race-track" basing-mode
for the MX was later selected. In this system, 200 "race tracks" of about

45 km. circumference would each be equipped with 23 shelters and one MX missile
along with a transporter-erector-launcher (TEL). A "shield vehicle" would visit
each of the 23 shelters in turn. The shield vehicle would contain either the
missile and its TEL or a simulator (or decoy), so that even close observation
would not enable cone to determine which shelter contained the missile,
Furthermore, the automated TEL would have the ability to move on warning, so that
if information of an ICEM launch agzinst the MX complex was obtained, some or =zll
of the 200 TEL would dash from the shelters in which they had been hidden and
secrete the MX in another shelter.

103. Estimates of the reguired expenditure for this system range from some

$30,000 millicn to $60,000 million or more, of which only about $3,000 million is
for the procurement of the missiles themselves. It has been observed that a
system in which the basing mode costs $30,000 million or more, while the
procurement of missiles costs "only" $3,000 million, may encourage the possibility
of multiplying the number of missiles in the hardened basing system by a factor of
8 for perhaps only a 50 per cent increase in over-sll system cost. A super-Pow-r
contemplating such a basing mode could be said to instil in its adversary {and in
the nations of the world) the expectation that, at some time, very much larger
numbers of missiles and nuclear warheads would be deployed than were originally
announced as the plan for the system. For this reason, means to allow
verification of the existing number of missiles within the system are reportedly
to be introduced.

10L4, The Soviet ICBM development up to now has been characterized by the
introduction, in rapid succession, of many new missile types while still
retaining most of the older ones. Virtually all of the latter are believed to
have megaton or multi-megaton yield warheads, while those more recently deployed,
with an estimated CEP of 300-L00 m., are reported to have up to eight RVs, each
with a yield in the high kiloton range. It would thus appear that the over-all
Soviet trend in improving the capability is similar to that in the United States,
although the throw-weight advantage of the USSR over the United States seems to
continue.

105. The present trends in the evolution of SLBM forces are not only towards new
missiles with more RVs and higher accuracy - partly as a result of improved
submarine navigation systems - but also towards modernization of the submarines to
acquire greater quietness and expanded operational range. The United States is
beginning the deployment of the Trident I missile. With a range of over 7,000 km,
and a greater throw weight than the Poseidon missile, it will replace this missile
in the 31 Poseidon submarines. Tt will also be deployed in some 10 2L-tube
Trident submarines when these become operational. The United Kingdom is
contemplating the acquisition of Trident I missiles and modern nuclear-propelled
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submarines for the replacement of its W-submarine Polaris fleet. France is
building a fifth SLBM submarine, presumably similar to the four already existing.
Programmes for the technical development of Soviet SLBM forces are not well known;
several new missiles have been introduced since the previous United Nations report,
however. Among these are some 64 SS-N missiles (Soviet designator RSM-50) with

3 MIRVs of approximately 200 kt. yield.

106. Manoeuvring re-entry vehicles (MaRV) have been discussed since before the
SALT I Treaty. The necessary technology is probably available, although no
deployment is known so far. MaRVs were originally conceived as an aid for
penetrating an ABM defence. With ABMs abolished by treaty, MaRVs are still being
discussed to improve accuracy against a fixed target, to attack a target in motion,
such as a ship or an aircraft, or to evade another type of defence.

107. Tn addition to MaRV, other penetration aids are possible. They include
considerably improved hardening of the nuclear weapon or the RV itself and the
potential deployment of decoys which resemble the real RVs in radar or infrared
properties. One exsmple of protecting re-entry vehicles in space against radar
observation is to enclose each in an infleted aluminized balloon, sc that similar
palloons {empty) could serve as decoys.

108. The primary development in the delivery of nuclear weapons by aircraft
concerns the planned long-range, air-launched cruise missiles {ALCM). Thus, the
United States has a programme to introduce ALCMs of 2,400 km. range on its B-52
bombers in 1982, and to deploy some 3,000 with a warhead yield in the 200-kt.
range. Because the ALCM is so much smaller than the aireraft itself, it would be
more difficult to detect by radar, infrared radiation or other means; its smaller
size would alsoc make it less vulnerable to defensive measures such as guns,
anti-aircraft missiles and the like. Its ability to fly at very low altitudes
would add to the diffieculties of detecting and engaging it. Finally, the fact that
defensive systems would have to destroy 20 ALCMs rather than one penetrating
bomber, would require vastly more surface-to-air missiles and put a greater
strain on the air defences than would an improved bomber aircraft.

109. The SALT II treaty between the United States and the US3R {cf. also

chapter VII) would set nearly equal numerical limits on offensive systems that
either country may deploy. The treaty would alsoc have some impact on the further
technological development of weapons, as it would limit re-entry vehicles on
TCBMs, SLBMs and ASBMs to that number for which the missile had been tested. This
is considered to be an important provision in the treaty as it sets a limit on the
further "vertical’ proliferation of nuclear warheads. In addition, the treaty
would ban new heavy ICEMs and otherwise limit qualitative improvements on ICBMs,
permitting the flight testing and deployment of only one new type of light TCBM
on each side. There would be no restrictions on qualitative improvements on
SLBMs, however.

110. In order to comply with the ageregate limits, the Soviet Union would have to
dismantle 254 strategic delivery systems. The United States is at present within
the final SALT II limits. Nevertheless, modernization programmes on both sides
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are continuing. The treaty would limit the Soviet forces to 6,200 ICBM warheads
and 2,000 to 3,000 SLBM warheads in 1985, at which time the United States would
have some 2,100 warheads on ICBMs, 6,300 on SLBMs and perhaps 3,000 on
alr-launched cruise missiles.

111. At present, the direction of the long~term evolution of the strategic forces
is not at all clear. As one example of this, some experts argue that the
technical facts which drove the super-Powers to prefer large submarines may now
have changed. Designs are available for missiles which do not require maintenance
from one year to the next, Furthermore, the deployment of satellite navigation
systems and their possible coupling to the guidance computers of the missiles
themselves means that even small missiles {(which could not afford heavy guidance
systems) may be highly accurate, and that their inertial guidance systems need not
be so expensive as formerly. To take advantage of these developments, some
advocate the introduction of small submarines, each carrying 2 or 4 missiles in
hermetically-sealed capsules, outside the pressure hull of the submarine.

F. Strategic counter-measures and counter-systems

112, The most direct way to attempt to negate the threat against strategic
weapons would be to introduce a passive defence in the form of hardening. The
missile silos in the Soviet Union and the United States have successively been
hardened to levels estimated to be above 100 atmospheres, which is presumably
close to the practical limit for these installations. Certain command and control
posts may have hardness in the 200 atmosphere (almost 3,000 PSI) range. However,
any such installation would be vulnerable to a direct hit unless it was so deep
that the disturbance from a crater immediately above would not provide enough
ground motion or faulting to damage the installation. Depths of the order of

2 km. are probably required, but no installations or plans are known which
utilize such super-hardening.

113. To nullify or substantially invalidate the nuclear threat against civilian
targets by the provision of adequate shelters for the population and the hardening
of industrial structures is in practice impossible. This problem is more fully
treated in chapter IV.

11L. The problem of active defence against nuclear weapons primarily develves upon
the detection of such weapons, their location to an accuracy whieh allows a
def~nding weapon to be directed against the attacking weapon, and the provision of
adequate numbers of defending weapons to handle an attack.

115. The principal technique to counter these develepments is to make systems
mobile. This can be expected to be a major aspect in development of ballistic
missile systems in the future.

116. As has been indicated earlier, the SALT I Treaty between the United States and
the USSR effectively bans, indefinitely, the extensive deployment of an
antiballistic missile system. In addition, it specifically bans mobile ABM,
including those deployed in space.
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117. On the other hand, the teehnical factors involved have in many cases combined
to make the use of nuclear weapons for defence less effective than the use of
non-nuclear weapons. The task. for instance, of countering an attack when the
misgiles are already under way would involve the formidable task of destroying,
individually, thousands of re-entry vehicles. This is not practically feasible
by using nuclear weapons. Other methods that are being considered by military
planners include high-energy lasers and neutral particle beams. These would have
to be based in space, either in low-earth or synchronous corbit, so that the beam
could be directed at the multiplicity of targets during the few minutes available
for their destruction. This would in any case require the destruction of many
hundreds of targets within a few hundred seconds, from a range of 10,000 km. to
Lo ,000 km.

118. Laser beams could beat the surface of a missile in space, while ecnergetic
particle beams may penetrate deeply into the missile and interfere with the
electronics, melt fissile material, etc. However, it is an open question whether
energy in amounts likely to damage a re-entry vehicle or a rocket booster could

be delivered in the short time available to destroy hundreds of offensive weapons
in a few minutes. This task would also reguire an entire system of warning,
assessment, direction, command, control, energy supply, and the like. Furthermore,
this system would have to operate under conditions when it, too, would most
probably be brought under attack,

11G. Both laser- and particle-beam systems are currently in an explorative research
stage. However, strong doubts have been expressed that any of these techniques
would ever be useful for an operational defence against ballistic missiles.

120. In the past 15 years, there has been a vast improvement in the gquality and
availability of anti-aireraft systems. This includes surface-to-air missile
systems as well as fighter airecraft equipped with air-to-air missiles. In either
case the missiles home against their targets by the use of infrared radiation or
radar, some missiles carrying their own active radar and some only detectors of
the radar reflections from the target caused by an illuminating beam on the
ground or in the attacking aireraft.

121. Whether these new systems could counter aircraft delivering nuclear weapons
would depend on the relative mumbers of weapons and on the acceptable numbers of
penetrators. Thus, it would be gquite difficult to have an air defence system
capable of countering the planned 3,000-ALCM United States nuclear force 1f it
were directed against industrial targets in the Soviet Union. On the other hand,
it would be a much easier task to counter manned bombers flying over and attacking
fields of ICBM silos.

122, SLBM-launching submarines could be imperilled either by an attack while they
are in port, by area search on the open ocean, or by being trailed. Submarines
are highly vulnerable in port. As an example, one might consider the not uncommon
occurrence of three submarines simultaneocusly in a particular port, with each
submarine housing 16 missiles, each with 10 MIRVs. These 480 MIRVs could be
destroyed by one single megaton weapon, an exchange ratio of 480 warheads for 1.
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But submarines on the open ocean remain quite invulnerable, despite very large
annual expenditures for research ang development on antisubmarine warfare
techniques. This is mainly due to the difficulties inherent in their detection
and localization,

123. As has been alrecady stated, satellites for puidance or other purposes are
likely to increase further in importance and may thus increasingly become objects
for hostile action in case of a super-Power conflict, Systems for the destruction
of or physical interference with satellites can be af either the direct ascent or
the co-orbital type. Direct ascent systems require much less propulsion but
require very great accuracy in timing and guidance, since the crossing velocity
can be 10 km. per second. Co-orbitsl systems allow much more time. They use a
multi-stage rocket put into the same orbit as the target satellite and which is
nanceuvred to approach and destroy the target satellite.

124, One might also imagine the use of ground-based lasers, equipped with large
telescope mirrors, in order to focus radiant energy on satellites in low orbit as
they pass overhead. Tt is entirely feasihle to injure sensors in satellites by
ground-based lasers, although the pointing requirements are gevere, the required
illumination time is long (many seconds), and one must wait perhaps several days
until the laser site is within a few hundred kilometres of the satellite ground
track,

125. The Soviet Union has tested and demonstrated an anti-satellite system pleced
in low earth orbit. This is a non-nuclear system, in which a killer satellite
would rendezvous with the target satellite and destroy it. The United States has
initiated a programme to obtain an anti-satellite capability. The United States
and the USSR are also continuing talks aimed towards & treaty to ban or control
anti-satellite activities.

126. Ever since radio and electronics have been used in warfare, eleectronic
countermeasures have been important for misleading radars, jamming radio
communications and the like. Much of this capability is closely held. Tt is
known, however, that in many cases, communication links can be rendered useless if
enough jarming power is concentrated on the receiving antenna.

127. In the context of nuclear weapons, there is the possibility of jamming or
disruption of the command and control communications to the weapons, and also of
nullifying the performance of anti-aircreft or anti-satellite systems, Tt is
possible here only to emphasize the uncertainty as to whether electronic
countermeasures can deny the direct capabllity and whether counter-countermeasures
can nullify the counterreasures.

G. Detection and identification systems

128. Such systems are useful only if the warning and assessment which they give
can be acted upon to engage active or passive defences, to move weapons and other
objects of attack from vulnerable rostures to less vulnerable ones, to launch on
warning those weapons which might otherwise be destroyed, and to determine the
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origin of and responsibility for an attack. Tt is of particular interest to note
how 1little time in reality is available for all of this.

129. Land-based systems deployed in the target area have little to offer against
an attack by ICBM. Forward-deployed systems, such as the ballistic missile
early-warning system "BMEWS'", can provide 15 minutes' warning, as can the high-
performance early-warning radars in the Soviet Union. In general, the role of
detection, identification and tracking of incoming missiles is divided hetween
satellites, which can detect launching of ballistic missiles mainly through
infrared sensors, and various airborne or 1and-based radar systems which ere
employed to track their trajectory.

130, Similarly, the "PAVE PAWS™ coastal radars in the United States can give at
least five minutes' warning before impact of SLBM missiles launched from the
Atlantic. The so-called OTH (Over The Horizon) radar, which utilizes the
reflection of electromagnetic waves against jonospheric layers, could possibly
detect both ballistic missiles and low-flying aireraft or cruise missiles at very
long range, although with poor accuracy. Different types of OTH radar systems are
now believed to be in operation. Currently used ground-based air-defence radars
can assess the threat from aircraft penetrating the airspace, and serve to alert
anti-airceraft systems. Greater warning is available, however, from airborn or
space-based systems.

131. Tt is well known that there exist satellite systems in high earth orbit with
the primery purpose of detecting and assessing mass ICBM and SLBM raids. These
satellites contain a scanning infrared detector and must construct and report
trajectories of missiles in boost phase, made visible by the hundreds of kilowatts
of infrared emissiom from the rocket engine. The observation of such raids onboard
the satellite must then be transmitted to ground stations and forwarded to the
national command authority. Presumsbly, if an adversary launches ICBMs and SLBMs,
he will not refrain from an attempt to interfere with the communications from the
infrared-detection satellite to the ground station. Thus, such a system must
reckon with defence against jamming and against physical attack on the ground
station.

132, Tt should be mentioned here that particular emphasis has been given in recent
years to national technical means of verification for monitoring provisions of the
United States-~USSR SALT agreements. These means consist of observation satellites
of various types (including photographic satellites) which have the ability to
detect, identify and count missile launchers, observe submarines under construction
ete. As SALT II is intended to control various qualitative aspects of strategic
forces, the "national technical means" must include ground-based and space-based
sensors, which, e.g., help to determine missile mass and numbers of MIRVs.

133. The primary use of airborne systems is to detect and identify enemy bombers
and cruise missiles. For a decade or more, it has been possible to detect
aircraft by airborne radar over water, but only in the last few years has the
capability existed to detect airceraft by means of airborme radar against the
background land clutter. The most advanced system for performing this feat is the
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United States so-called AWACS aircraft, a modified commercial jet aireraft
mounting a large microwave radar, and equipped as well with command and control
equipment. In principle, an AWACS at 12,000 m. sltitude could see even low-flying
aireraft out to about 400 km., and coula assign fighter aircraft, determine
whether missiles launched against the penetrating aircraft had destroyed those
aireraft, etec. However, many such aircraft patrolling simultaneously would be
needed to detect effectively and to identify nuclear armed bombers or cruise
missile carriers.

134. There are sea-based systems comprising acoustic detectors and arrays
emplaced on the ocean bottom for monitoring the passage of submarine forces, but
not mueh is publicly known about their performance. However, both the Soviet
Union and the United States continue to build anad operate SILBM submarines; they
would not do so if they were not confident of the continued survival of the SLEMs
during nuclear war. Intensive research continues on both sides to detect SLBM
submarines, but also to ensure that there is no capability available to the other
side which can imperil one's own SLBM fleet. Non-acoustic technigues continue to
be studied, based on the disturbance of magnetic fields, hydrodynamic fields and
the like.

135. Anti-submarine warfare (ASW) technology has advanced incrementally, relying
primarily on passive acoustic detection of the noise emitted by submarines, with
tixed hydrophones on the ocean bottom, on sonobuoys dropped by aircraft, and on
sonars mounted on or towed by surface ships and submarines. The advances in
electronic and information processing have facilitated this improved ASW
capability, only in part compensated by submarine guietening programmes.
3imilarly, the application of modern science to magnetometers has allowed the
detection of submarines at ranges approaching 1 km. All of this, however, is more
useful in tactical anti-submarine warfare than in hunting and destroying on short
notice a large, strategic SLBM fleet.

136. Thus far, no effective detection technique appears to have been found which
would imperil the SLBM fleet. If such a technique were discovered, in most cases
measures could be taken to counter it. For instance, an acoustic detection
technique could be countered by the deployment of large numbers of noise sources
in the ocean, either to raise the noise level or to simulate the presence of
submarines. In times of war, noise echoes from nuclear explosions in the ocean
basin could also be used to mask the presence of strategic submarines for a
period of days.

H. Regional nuclear forces

137. IRBM and MREM missiles forces are also being further developed. In the USSR,
the 55-20 IRBMs are equipped with three MIRVs and deployed in a mobile mode. In
1979, NATO approved the principle of development and deployment of the advanced
Pershing ballistic missile, as well as the ground-launched cruise missiles (GLCM).
" Both Pershing and GLCM are expected to obtain a lower viulnerability by means of
mobile basing, giving a smaller chance of detection and a longer range.
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138, Generally spesking, aerodynamic missiles of various sizes, ranges and basing
modes could become much more prevalent in theatre nuclear forces, if that
development is not checked. Many sea-launched nerodynamic miseiles already exist,
primarily for conventional attack on surface shipping, although they could also be
used for nuclear attack on land targets. Not only the United States and the USSR
but also France, Israel and other countries have such sea-based cruise missiles,

139. Delivery systems other than missiles are alsoc subject to evolution, although
perhaps to a less significant degree. For instance, nuclear-capable artillery is
successively acquiring longer ranges, higher accuracy and greater mobility,

largely as a by-product of the technological development of conventional ordnance.

140. There are indications that the introduction of highly efficient, precision-
guided conventional missiles or other munitions {"smart weapons'") might render the
tactical nuclear option less attractive to military commanders in the future.
Conversely, the adaptation of small nuclear Warheads to prec151on—gu1ded carriers
could increase the effectiveness in a conflict of "surgical” nuclear strikes
against field fortifications and similar targets.

141. In a world of nuclear-weapon proliferation, nations with small numbers of
nuclear weapons would probably rely on aireraft in limited numbers and of modest
performance for a delivery vehicle. There would, however, be the problem of the
vulnerability of such aircraft before take-off and in their penetration of enemy
airspace to reach their targets. A nuclear force largely based on aireraft with
gravity bombs or unsophisticated missiles may thus rnot be a very stable deterrent.
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CHAPTER IV

EFFECTS OF THE USE OF NUCLEAR WEAPONS

142, Nuclear weapons are weapons of mass destruction. Their various effects may
cover vast areas and the destruction of the intended target within this area,
whether military or civilian, can be made as complete as desired through the
choice of weapon yield and the point of explosion. There is therefore no target
strong enough to resist the intense effects of nueclear weapons, no effective
defence against a determined attack. Protection in a nuclear war, when it exists,
does so because of limits imposed on the strength of the attack. In this sense,
mankind is faced with the absolute weapon.

143. At the same time, it is the very strength of the effects of nuclear
explosives that make them difficult to use as war-fighting weapons in the
traditional sense., It is a fact that there are today megaton weapons in existence
each of which releases an energy greater than that of all conventional explosives
ever used since gunpowder was invented. If this €Nnormous power were ever to be
used, the consequences in terms of human casualties and physieal destruction would
be virtually incomprehensible. Figures and rough estimates may be given, as
indeed they will in the following, but there exists an uncertain l1imit beyond
which such data have little meaning except as a categorical imperative that
nuclear war must never happen,

14h, The existing knowledge of the effects of the use of nuclear weapons is far
from complete. Although numerous tests have been carried ocut, forming a basis
for the understanding of the physical explosion phenomena, there are only two
instances when these weapons have been used in war, on 6 August 1945 against
Hiroshima and on 9 August 1945 against Nagasaki. The outcome of these explosions
has been painstakingly investigated, in particular with regard to the number of
people killed or injured, and yet considerably different data are given by
different sources, as will be illustrated below.

1hs5, Furthermore, any assessment of a hypothetical future situation based on the
Japanese data would have to rest on interpretation end sometimes extrapolation,
a3 today's arsenals contain weapons that are a thousand times more powerful than
the twe used in Japan, but also smaller and, in some cases, specialized weapons
(ef. chap. IT). Thus there are uncertainties as to the effects of one single
explosicn.

146, It is a well-established fact that the explosion of a nuclear weapon causes
demage through several effects: a powerful blast wave, intense heat radiation

and nuclear radiation from the fireball and from radicactive fallout. There is
also a pulse of electromagnetic radistion not directly harmful to living creatures.
However, the size of the area affected by these various phenomena, their strength -
in absolute terms and relative to each other - and the extent of the damage they
cause will depend strongly on the explosive yield but also on a number of cther
factors specifiec to each situation. Among these are the height above ground of
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the explosion, weather conditions and (particularly for explosions close to the
ground) wind velocity and, of course, the nature of target. The design of the
weapon will also influence the outcome.

1L7. Should large numbers of nuclear weapons ever come to be used, the total
effect would be much more complex than the sum of individual cases. This is in
some part due to interactions of a direct and physical nature, for instance on
electrical or other networks, but the most important additional uncertainties
pertain to the over-all social, econcmic and political consequences of the sudden
and widespread devastation that a nuclear war would entail. The accounts given
beiow should therefore be considered only as probable indications of the
magnitude of the effects of nuelear war.

1L8. These accounts start with a brief overview of the physical effects of a
nuclear explosion, which are more fully treated in annex I, To render the
description less abstract, some numerical values are given which relate to a
weapon vield similar to those of the bombs against Japan. A few subseguent
examples aim at illustrating the effects of larger yield weapons against cities.

149. In sections B to D below, the destructive power of nuclear weapons is applied
to different war scenarios. Section B, dealing with a limited nuclear attack,
addresses some rather theoretical cases of nuclear violence between nuclear-
weapon States and then proceeds to explore the possible results of nuclear
aggression against a non-nuclear-weapon State, Section C attempts - in one
simplified example - an analysis of the consequences if theatre nuclear weapons
were to be extensively used in a super-Power conflict. Section D, which draws on
the voluminous United States literature on the subject, is a condensed treatment
of the counterforce and countervalue types of strategic nuclear exchange between
the super-Powers but also indicates some of the global consequences, including
the social and economic ones, that might follow from a large-scale nuclear war.
In some of these contexts, reference is made to different protective measures,

in particular civii defence. This subject is dealt with in more detail at the
end of the chapter {sect. G).

A. Effects of one nuclear explosion

A weapon of moderate yield

150. When a nuclear weapon is exploded above ground, the first noticegble effect
is a blinding flash of intense white light, stromg enough to temporarily blind
or at least dazzle cbservers out to many kilometres distant from the explosion.
The general impression is that the whole sky is brilliantly illuminated. The
light is emitted from the surface of the ""pireball”, a roughly spherical mass of
very hot air (the temperature is of the order of 10 million degrees centigrade)
and weapon residues, which develops quickly around the exploding weapon and
continues to grow until it reaches a maximum radius which depends on the yield.
For a weapon with a yield of 10 to 20 kt., i.e. that of the Hiroshima and
Nagasaki bombs, the maximum radius is approximately 200 m. and its development
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takes about one second. During that time, and for some time after, the fireball
emits thermel radiation both as light and - mainly - heat. Finally, the thermal
radiation dies away as the fireball is cooled and transformed into the mushroom-
shaped explosion cloud. By then, sbout one third of the explosive energy has
been released as heat,

151, Within and close to the fireball, everything will evaporate or melt, At
some distance from the explosion the twe most important effects of thermal
radiation will be to cause burns ("flash burns") on exposed skin and to ignite
fires. Second-degree burns to unprotected skin may occur 3 km. from the explasion,
and at 2 km. third-degree burns will be frequent. (Second-degree burns cause
pain and blisters. Third-degree burns, where parts of the skin are destroyed,
cause disfiguring scers called chelecids.) At less than 2 km,, thermal radiation
can be expected to kill most people directly exposed to it. Materials that are
easily ignited, such as thin fabrics, paper or dry leaves, may catch fire at

more than 2 km. from ground-zero. This may cause numerous fires, which under
some conditions may form a huge fire storm enveloping much of the target area and
adding numerous further casualties. That was the case in Hiroshima, although it
is considered less likely in modern cities.

152. Often the most important effect of z nuclear explosion is the blast wave,
which is similar to that of a chemical explosion but differs guantitatively owing
to the much larger amount of energy involved. The air blast carries about half
the explosive energy (cf. figure VI) and travels much slower than the various
forms of radiation, but - for the yield chosen here - in about one and a half
seconds it reaches a 1 km.-circle around ground-zerc.and in 5 or 6 seconds

it has expended to 3 km. The arrival of the blast wave is experienced as a sudden
and shattering blow, immediately followed by a hurricane-force wind directed
outwards from the explosion., Out to perhaps 1.5 km. from ground-zero, where the
maximum wind speed will be about 90 m./sec. (three times "full gale" by the
meteorclogical definition), the blast wind may uproot trees, blow down telephone
and utility poles and overturn even heavy (civilian) vehicles. Virtually all
buildings will be utterly demolished. Persons standing in the open will be swept
up by the wind and carried with it along the surface of the ground, hitting other
obJects and being hit by loose, flying debris which acts as projectiles, killing
or injuring people, Out to a distance of at least 2 km. most buildings will be
crushed by the compressional load as they are engulfed by the blast overpressure
and the wind drag. People inside may 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 of crushed brick and mortar. Tapecially in houses
that are partially damaged, fires may start from overturned stoves and fires,
broken gas lines, etc., causing further casualties among the population. A very
rough estimate is that within the 1.5 km,-circle, the blast will kill - by wvarious
mechanisms - virtually everybedy in the open or in ordinary buildings. All the
primary blast destruction has taken place during a few seconds,

/oo
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FIGURE VI. DISTRIBUTION OF ENERGY IN AN AIR BURST OF A FISSION WEAPON
AT AN ALTITUDE OF LESS THAN 30,000 m. (100,000 FEET)
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153. Even before any visible phenomena occur, the expleding device starts to emit
an intense burst of neutrons and gamma rays. This radiation is attenuated with
distance as it is propagated through the air, but at 700 or 800 m. from ground-
zero of a 15 kt. burst it is still stromg enough to render human beings in the
open unconseciocus within minutes. In practice most of them would be killed by
blast or heat, but even if these effects did not exist they would die in less than
one or two days from the radiation injury. The radiation received at s distance
of 1,300-1,400 m. will also be fatal but death may be delayed up to about a month.
At larger distances the radiation hazard decreases rapidly, and at 1,800 m., or
more from ground-zero few if any acute radiation injuries are expected *o occcur.
Virtually all of this radiation is released during the first one or two seconds,

15k, Simultaneously, a small part of the gamma ray energy is converted to
electromagnetic energy through interaction with the surrounding air. A strong
electromagnetic field develops around the explosion and disappears again in less
than a millisecond. During its brief existence this field radiates electromagnetic
vaves in approximately the same manner as a radio transmitter aerial, and any

kind of electrical conductor may act as an antenna and pick up some of the
electromagnetic energy. In this manner currents may be induced which can damage
many types of electric and - in particular - electronic equipment

155. Some of the neutrons emitted from the explosion will give rise to nuclear
reactions by which radiocactive atoms are created in the weapon residues and the
air but also in the soil around ground-zero and in some other materials that may
be hit by the radiation. This induced radioactivity is in general negligible
compared to fallout activity. -

156. When the fireball rises, it cools off and is gradually transformed into a
huge cloud. A column of dust and smoke sucked up from the ground forms the stem
of the "mushroom". After some 10 minutes when the cloud is fully developed, it
will have a diameter of 4-6 km., while the base is perhaps 6 and the top 10 km.
above the ground.

157. The fireball, and later the cloud, contains most of the radicactive atoms,
mostly fission products, that were formed in the explosion. While the total
weight of these fragments is small, sbout 1 kg., their combined radiocactivity

one hour after the explosion equals that of several thousand tons of radium
(although the emitted radiation is somewhat different). This activity decays
rapidly, however; during the first two weeks it decresses to one thousandth of
what it was one hour after the explosion. Included in the cloud is also much of
the original fissile material used in the nuclear weapon, notably uranium-235

or plutonium~239, and activities induced in weapon materials or in surrounding
matter, inciluding the air. These may constitute more long-lasting hazards as the
half-lives of some of these nuclides range from tens of thousands to hundreds of
millions of years. As the cloud develops, the radicactive astoms are incorporated
in larger particles formed by condensing vapours and mixed-in dust and dirt. The
range of the radiation is relatively short compared to either the height of the
cloud base or the size of the devastated area, For this reason, the radicactive
particles in the cloud do not constitute a health hazard until they are deposited
on the ground as radicactive fallout.

foen
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158. The radicactive cloud drifts, changes shape and eventually disintegrates
under the action of the winds at those altitudes where it stabilized. At the same
time, the particles carrying the activity subside with speeds which depend
strongly on their size. In the case of an air burst, most particles will be very
small and it may take from days to years for them to reach the ground, By that
time they have lost most of their radiocactivity and have been scattered over a
wide area. Fallout over intermediate times may be denoted tropospheric, while the
very slow deposition of particles injected into the stratosphere is usually
referred to as global fallout. This fallout radiation dces not cause any acute
ill effects, but over the decades to follow, some tens of cases (for a 10-20 kt.
yield) of "late effects" (additional cancers and genetic injuries) may occur, In
other instances, as in Nagasaki, some radicactivity may be deposited on the ground
of the target area by rainfall induced by or coinecident with the explosion. An
increase in the acute and late effects is then to be expected.

159. When the nuclear weapon explodes at or close to the ground, with the fireball
in direct contact with the surface, thousands of tons of soil are injected into
the hot vapours. Large (diameters up to one millimetre or more) particles then
carry a significant part of the residual radiosmctivity. These particles come down
to earth in a matter of hours or even minutes and create an intensely radicactive
contamination field in the downwind vicinity of ground-zero. After a 10 to 20 kt.
ground burst this so-called immediate fallout gives rise to acutely lethal
radiation doses for unprotected people over an area of 50-100 km?. As a result,
the possibility of late radiation injuries in this area is also much larger than
in the case of an air burst.

160, The specific nuclear-weapon characteristices in the over-all range of effects
against human beings, aside from the high incidence of thermal burns, are these
acute and late radiation injuries. At high dose levels, the radiation will
render the victim unconscious after a few minutes end cause death within a couple
of days, during which the victim may or may not have regained conscicusness. TFor
lower but still lethal doses, the onset of ill effects will be slower and less
dramatic, and death may not come until after several weeks. Acute radiation
sickness caused by non-lethal doses could trail off with a state of general
weakness protracted over months and years.

161. Those surviving an acute radiation injury will stand a larger risk than

do others of disease with certain forms of cancer. This risk is considered
proportional to the dose received. The disease could remain latent for decades
before becoming manifest, Even if the radiation exposure was not large enough
to cause a state of acute sickness, there might follow an increased risk of late
cancer. The same is believed to hold true for genetic or hereditary effects
brought about by the irradiation of the reproductive organs. In both these
instances, however, there are differences of opinion among scientists as to the
numerical estimates of the risk.

162. The total number of casualties and the extent of materisl damage that are
the result of one nuclear explosion may vary widely depending on a number of

/...
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factors, some of which are not fully understood. According to one source ;ﬁ/ the
Hiroshima bomb, estimated to be 13 kt., caused the death of about 70,000 civilians
within a month, and some further 80,000 were injured. A larger bomb, 22 kt.,
against Nagasaki gave casualties of 40,000 and 20,000 correspondingly. The
discrepancy between the two outcomes has been ascribed to the different topographies
of the two cities. In Nagasaki there are a number of ridges separating different
parts of the city, which lead to a lower average population density and to some
weakening of the air blast in certain areas. Within the 1 km.-radius from ground-
zero, however, the casualties (dead and injured) were about 95 per cent of the total
population in both cases, with a somewhat higher incidence of fatalities in
Nagasaki.

163. In a report which the mayors of Hiroshima and Nagasaki prepared in 1976, the
following figures are mentioned. In the case of Hiroshima, between 310,000 and
320,000 people were exposed to the various effects 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 included. TIn Nagasaki, the corresponding
numbers are 270,000-280,000, 60,000-80,000 and 100,000. The lack of exact numbers .
is due to uncertainties about the number of military and other personnel in the
cities on the days of attack, as well as the destruction and unavailability of
relevant records because of the attack. Cases of genetic effects, snd latent
exposure on those who entered the two cities after the days of attack, are also
reported. The death toll was still inereasing, although very slowly, even in 1979,
although it is not easy to relate cause and effect so many years after the actusl
atomic bomb explosions.

16k, If the same size of weapon were used against a large city like New York and the
weapon exploded without any warning, a very crude estimate based on scaling the
Hiroshima figures would give between 500,000 and 1 million immediate casualties, of
which 200,000 might be killed at once (see figure VIT). The actual figures would
depend on a number of unknowns, among which the most important probably are the time
of day and day of the week. During office hours, for instance, casualties could be
well above the level of 1 million.

13/ Glasstone, S. and Dolan, P. J., The Effects of Nuclear Wegpons, 3rd ed.,
1977 .
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FIGURE VII. A HIROSHIMA BOMB OVER NEW YORK
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High-kilcton and megaton explosions over cities

165. All the figures given ahove for distances, sizes, times and so forth will
inerease or decresse with the explosive yield but in less than direct preportion to
the yield. Roughly speaking, tenfold or hundredfold inereasges in vield glve,
respectively, Tivefold and twentyfold inereases of the ares devastated by sir blast.
Conversely one might say that the "overkill" close to ground-zero is larger, the
larger the yield. This does not mean, however, that single high-yield explosions do
not cause horrendous devastation.

166. If, for instance, a 100 kt. low airburst occurred over the centre of a Buropean
city w1th half a million inhabitants, this could kill up to half the population by
immediate effects, if no warning had been given. The zone where at least 50 per
cent of all buildings would be destroyed by blast would have a radius of 5 to 6 km.
As for the effect on small one-family houses, which are more frequent on the
outskirts of the city, the radius might be even greater. Over aprroximately the
same distance, the thermal radiation would ignite fires, some of which would srow
and spread, causing further material destruetion as well as additional deaths.
Within less than an hour after the explosion, large parts of the 2-to-6 km. zone
might be ablaze, while parts of the area inside 2 km. might be sites for slow,
creeping fire in the heaps of rubble created by the air blast. In comparison to
blast and thermal effects, initial neutron and gamma radiation would be less
significant, because the dangerous area for initial nuclear radiation is inside the
cirele where, as a rule, people would be killed by blast or heat. Radiation might,
however, add somewhat to the casualty figures, and alsc diminish prospects for
recovery among survivors with mechanical injuries or burns.

167. The number of fatalities and level of destruction in a city under nuclear
attack depend on many factors, of which those related to civil defence preparedness
are discussed later in this chapter. Other important parameters are the size of the
city and the distribution of its population in relation to weapon yield, the height
of burst and ground-zero location (see also figure IX).

168. Tn addition to the immediate effects, survivors face many additional
difficulties. Water and electricity services would operate far below standards or
fail altogether, heating would have broken down, food supplies would be scarce and
medical care facilities hopelessly inadequate. Telecommunications with the outside
would be seriously disrupted because of blast and thermal effects and
electromagnetic pulse. Key industrial installations in the city would be rendered
largely inoperative in a nuclear attack.

169. If the weapon had exploded as a ground burst, more than 100 square .
kilometres would bhe contaminated by radicactive fallout strong enough to give people
Tatal doses within a week, unless special precautions were taken. This heavily
contaminated area would extend downwind from the explosion to far outside the city
proper, covering less densely populated districts but also with less radiation
shielding. The over-all short-term losses due to fallout radiation could be in the
range of 5,000 to 20,000 people for a typical European country. As in the previous
example, a number of late radiation deaths would have to be added.

/oun
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170. For a country in another part of the world - in particular a developing
tropical country - the consequences might be even worse. In cities like Bombkay,
Cairo or Hong Kong a 100 kt. low air burst might immediately kill well over a
million people, as compared to about 200,000 in the example above. The primery
reason for this would be the high population density in these cities. Possibly,
the average robustness of buildings would also be lower than in European cities,
leading to blast devastation in z larger zone.

171. As waes indicated in chapter 1T, many strategic warheads in the two super-Powers
have a yield of one megaton or more. These weapons are powerful enough to wreak
almost complete destruction on any city, save for a few of the world's largest urban
conglomerates.

172. For these very large weapons, the thermal effects are even more predominant in
the total picture (although blast is still the major cause of material destruction).
The fireball from a 1 Mt. explosion in air continues tc grow for more than 10
seconds., Fventually it reaches a radius of almost 1 km., and by that time it has
emitted, as thermal radiation, more energy than a 1,000 MW power plant produces in
+wo weeks, scorched an area in excess of 250 lm? and blinded (permanently or
temporarily) people out to perhaps 50 km. from the explosion (much farther at
night). The mushroom cloud that is subsequently formed reaches a height of about

20 kn. and approximately the same diameter.

173. A recent study 14/ by the Office of Technical Assessment (OTA) of the United
States Congress described the effects of a 1-Mt. explosion over the centre of a
city with about 4 million inhabitants (Detroit or Leningrad). Some of the
conclusions were:

(a) That an air burst (height 1,800 m.) at night would immediately kill about
half a million people and injure an additional 600,000 in Detroit:

(b) That the corresponding figures for Leningrad are about double those for
Detroit, the reason heing the (estimated) demographic differences between the two

cities;

(¢c) That the area in which houses would be completely demolished, blown out or
or otherwise rendered uninhabitable would exceed 300 lm?2;

(d) That the incidence of burn injuries (many of them eventually fatal) among
survivors of the blast could vary from some thousands up to several hundreds of
thousands, depending on the number of people exposed to the line of sight from the
fireball and on atmospherie visibility.

17k, With this large yield, the initial nuclear radiation will cause very few

additional fatalities or injuries. On the other hand, radiocactive fallout with a

14/ "The Effects of Nuclear War", Office of Technology Assessment of the
Congress of the United States, Washington, D.C., 1979.
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radiation intensity sufficient to be acutely harmful would contaminate an area
probably in excess of 1,000 xm2, if the explosion were a surface burst. In a much
larger area there would cecur delayed radiation injuries. It should be noted in
passing that the OTA study also found that the combined effects of 10 Lo kt.
weapons, with sround-zeros about 2 km. apart, exceeded those of the single 1 Mt.
wespon, in particular with regard to the mumber of people immediately killed. This
is an example of the general statement in paragraphs 21 and 185.

175. Considering finally an explosion of 10 to 20 Mt. with the same ground-zero in
New York as the 10 to 20 kt. explosion discussed above, this would destroy all
buildings not only in Manhattan, but also in almost all of the Bronx, Brooklyn and
Queens, as far as Kennedy Airport, and in Hoboken and Jersey City as well (see
figure VIII}. Even more devastating than the air blast, however, would be the
thermal radiation. Second-degree burns could be expected to occur out to about

40 km. from ground zerc; the corresponding area would be almost twice that of
serious blast damege. The number of casualties is difficult to estimate. It would
certainly be in excess of 5 million but not over 10 million.
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FIGURE YIII. 15 Mt. AIR BURST OVEE NEW YORK
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176. For an explosion at ground surface with this yield, there happens tc be an
experimental observation regarding the extent of the fallout area. According to
official United States sources, lﬁ/ the 15 Mt. test explosion ecode-named

CASTLE BRAVO and carried out at Bikini Atoll on 1 March 195Lh “omused substantial
contamination over an area of more than 7,000 sguare miles". (This area, roughly
18,000 kme, would not correspond exactly to those indicated above, however, as
"substantial contamination" is believed to be, in this tropical and peacetime
context, anything that would cause a non-zerc risk of acute radiation injury during
wveeks of exposure in open air.)

177. To s=um up the effects of a nuclear weapon explosion on a city and focusing on
cities in the 0.1-1 million inhabitants range (to which indeed most cities in the
world beleng), the disgram in figure IX was constructed. It has been drawn .
assuming = surrrise attack with one weapon, exploded at a height chosen to optimize
the area of blast destruction to ordinary residential houses and with ground-zero
in the gecmetrical centre of the city, and further assuming that the population is
evenly distributed over the city's area. The diagram shows, for three population
densities, the weapcn yields which cause roughly 50 per cent fatalitities in
medium-sized cities.

15/ Glasstone and Dolan, op. cit.
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B. Effects of a limited nuclear attack 16/

178, The term "limited nuelear attack" can be interpreted only in a specific
context. In general, however, the term implies a certain degree of restraint in the
execution of an attack, thus limiting the damage. It is open to debate whether a
nuclear war between the major nuclear Powers could be conducted with such restraint,
and there will always be a very large risk of escalation. However, some studies

. refer to "limited attacks™ in a central strategic context, and this subject will be
reviewed in section D below.

179. In addition, one could conceive of other "limited" scenarios, which might have
less likelihcod but which are technically feasible and occasionally mentioned in
the literature. These will be the topic of this section. Scme of them are clearly
related to a super-Power conflict, but the majority pertain to nuclear aggression
against non-nuclear-weapon States. If nuclear weapons are further proliferated,
and if no interventions or other sanctions have to be feared, that sort of
ageression might become a realistic alternative in future conflicts. In those
hypothetical cases, nuclear weapons use may be limited because the aggressor has
limited nuclear means.

180. At present, however, the basic situation would be one where a State with an
abundance of nuclear weapons decided to use some of these weapons to enforce its
will upon & non-nuclear-weapon State. (To decide to do so, one would require a
virtual certainty that the action did not trigger a large nuclear conflict.) In
this case, other limitations could apply. :

181. Such limitstions should not be thought of as simply a matter of the number of
weapons employed, as the launching of even one nuclear weapon represents a most
serious decision. Political and military constraints would most probably apply to
the decision and determine what restrictions might exist concerning the nature and
location of the targets. This could, for instance, imply that certain areas or
certain types of facility would be excluded from targeting. There could thus be
large differences in the consequences of various hypothetical nuclear attacks, but
there is no distinct gap between the different categories. The consequences for
the victim may vary from the slightest to the most severe.

182. The lowest level of nuclear violence could be an implicit cor outspoken threat
to use nuclear weapons. Such a threat could next be emphasized by means of a
"demonstration explosion" giving only some slight effects on the ground and delayed
radiation effeets from global fallout. Or a target could be chosen, so located
that a nuclear weapon could destroy it without causing any appreciable immediate
damage to other areas. Such "solitary" targets could be satellites in space, ships
at sea, remote sir or naval bases and isolated military or commercial
installations.

16/ Mumerical estimates of casualties, ete., in this and the following section
were made at the Swedish National Defense Research Institute.
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183. Satellite nuclear warfare, which would be mainly an affair between the
super~Powers, would involve high-altitude bursts, creating electromagnetic pulse
damage over large parts of the earth's surface {and hence possibly for many
uninvolved nations), and late effects from global fallout. Long-range radio
communications might be disturbed for an extended period of time, and power or
telephone shutdowns could occur locally or regicnally. Many of the other types of
target indicated above would be destroyed by fairly low yield weapons. In
particular, surface vessels at sea are relatively "easy" targets for modern guided
miseiles and could be sunk immediately with a small nuclear warhead.

184, There is in modern military literature some discussion regarding procedures
and planning for the use of nuclear weapons against military targets in a zone of
combat and possibly military and military support targets over a larger area (a
“"theatre of war"). The planning is done within a framewcrk of tactical and
military policy considerations regarding guidelines for the use of nuclear and
conventional resources in a theatre of war. But this would in turn be subject to
decisions at a political level as to whether nuclear weapons should he used at all
and if sc, in what manner,

185, In general, the employment of nuclesr weapons against military targets would
produce considerable "collateral" (i.e, unintended and undesired) dsmage to large
areas of civilian society, particularly if surface bursts were used. This would
occur even if political directives emphasized the importance of avoiding collateral
damage as far as possible.

186. As an example of "limited-theatre use" of nuclear weapcns, one might assume
that miiitary operations were launched in the face of defending ground forces with
a strength of four army divisions (around 80,000 men). The ground defence might be
supported by approximately 100 aircraft operating from 10 or more bases. This is a
significant defence, yet one possessed by many non-nuclear-wespon States. To break
through by conventiocnal force only. a traditional estimate is that an attacker must
assign at least 12 army divisions 17/ and several hundred aircraft to the
operaticn. The same result could be achieved by using some tens of weapons of 1 to
10 kt. yield sgainst important elements of the ground forces and up to 10 weapons
of 20 to 100 kt. vield to reduce the opponent'’s air force.

187. For eazch of the low-yield shots against army units in the field immediate
civilian casualties would vary within wide limits, with a possible average of about
1,000 (in a fairly densely populated rural district). A total of 50,000 to 100,000
dead or severely injured civilians due to the direct effects could be the outcome
of this part of the campaign. The attacks on air force hases would perhaps add
ancther 100,000 people to these figures, especially if some of these bases were
also ordinery airports, relatively close to population centres.

17/ This 3:1 relationship can be found in many military works published during
the last 50 years. A recent reference is United States Army Field Manual FM 100-5:
Operations. :
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188. In addition, it is likely scme of the strikes would be {(intentionally or
otherwise} surface bursts causging severe radicactive contamination in some areas.
Under assumptions believed to be realistic, regarding the radjation-shielding
properiies of ordinary buildings and time spent outdoors, this could mean anything
between 10,000 and 50,000 additional radiation casualties. 18/

189. Assuming some intermediate values in the ranges indicated, the total sum of
fatalities and severe injuries in this campaign could come out as follows:

Cause Civilian Military

Immediate nuclear-weapon effects 150,000 30,000

Fallout radiation 30,000 5,000
Total 180,000 35,000

190. 1f some protective measures were considered, in terms of possible evacuation,
warning and access to shelters, the casualties could be reduced by a factor of 3-5.
There is a very wide margin of error to these figures. However, this does not
invalidate the most conspicuous conclusion that can be drawn from the table: even
when only military targets are selected, and even if protection is provided, the
civilian casualties may far outnumber the military cnes.

191, Other immediate effects, which could add to the number of casualties and create
additional difficulties during a rescue period, would include disruption of medical
care, of power and telecommunication networks and of ground and air transport; tree
felling and possibly forest fires; and, to s lesser extent, induced radiosectivity in
the ground near the explosion points. Tn addition tc the immediate consequences,
there would be several thousands of late radiation deaths over several decades, and
a similar number of genetic effects. (Scme of these would oceur outside the
attacked country.) Agricultural and industrial activity could certainly be
seriously disrupted, but to what extent and with what consequences would depend on
the specific attack conditions,

192. In spite of the large numbers of civilians killed and injured, and in spite.of
other late effects (not only on health, nutrition and medical care but also on the
economy and the morale of the victimized population), military planners might
consider this to be a limited attack, which could be followed by another and yet
another if military resistance were to continue.

193. If a military campaign with nuclear weapons were ever to take place in a
develcping country, there would be important differences with regard to the general
conditions of living and their infiluence on cellateral damage and on the potential

18/ With a given pevulation density and average shilelding fgctor, the Pumber of
cnsualties is almost directly proporticnal to the fission yield in surface pursts.
For instance, with 100 persons/km2 and an average shielding factor of 0.3, there
would be about 70 early radiation deaths per kiloton fission yield exploded close to
the ground.
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for survival. The means available to the civilian population for their physical
protection against weapons effects would be much less adequate than in a developed
country. Primitive and perhaps fragile houses would afford little protection
against even weak blast waves and moderate fallout. In a warm climate, secant
clothing could give rise to = higher incidence of both thermal burns and skin
injuries from radiocactive particles in the fallout. Tree felling and large forest
fires couid occur in any country but would be more difficult to deal with where
there was a scarcity of various kinds of equipment.

19k, In the military discussion of nuclear war it is common practice to distinguish
"strategic” nuclear weapons from "tactical™ or "theatre" ones. Whereas it is true
thet weapons denoted "strategic” have, on the average, higher explosive yields and
longer ranges than the others, it is also important to reslize that the distinetion
does not primarily rest with the weapons themselves but with the objectives for
their use.

195. Strategic attack is often defined as aiming at the elimination of the attacked
nation as a war-fighting unit, either as a consequence of the devastation wrought
upon it or because it surrenders in order to avoid further destruction. Nuclear
weapons have added new dimensicns to this concept. In the Second World War
strategic bombing was an instrument for the attrition of the enemy 's industrial
potential, particularly the arms industry, and for the demoralization of the encmy
population. This was a lengthy process and seen as a supplement rather than an
alternative to ordinary military operations. With long-range nuclear weapons it
has become possible to wreak near-complete eradication of a nation's population and
devastation of its economy in less than a day's time and on less than an hour's
notice. It is worth noting that even vwhat iz termed a limited nuclear attack would
have the most deleterious consequences.

196. Another new factor is that some of the nuclear means for strategic use are
themselves regarded as strategic targets. Accordingly, two different strategic
modes for nuclear-weapon empioyment have emerged: "counterforce” against these
weapons, and "counter-value" corresponding to the classical strategic attack.
Possibilities and probabilities concerning the nuclear exchange between the
super-FPowers in either or both of these modes are extensively studied and publicly
discussed. This discussion, however, should not be allowed to obscure the fact
that States other than the super-Powers, including non-nuclear countries, could be
targets for a nuclear strategic attack against value targets and, in effect, one
using weapons other than those commonly called strategic. In the context of the
power-bloc balance this is reflected by the distinction that is sometimes made
between "central strategic" and "Eurostrategic” systems (ef. chap. IT). But the
core of the matter is that a wide spectrum of nuclear weapons can now be put to
strategic use.

197. The effects of one nuclear explosion against a city has been described in
section A above. A limited strategic attack could, however, involve the targeting
of several cities. The most important fact is then that a simple addition of
casualties or destroyed facilities would not give a true picture of the extent of
the devastation. After a single city attack, a national effort could concelivably
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be organized to rescue and aid survivors and to compensate for the lossz of
industrial capacity. With five major cities obliterated simultanecusly and
casualties in cne day rumning to perhaps 10 per cent of the nation's population,
both the physical capacity and the psychological strength to launch such an effort
might be in doubt. The number of people in need of medical care would be much
larger than could be coped with, not only in the targeted cities but in the entire
country. Some key industrial branches might have been destroyed and this could
become an immediate difficulty if, for instance, some basic foods or medical
supplies were among the items that could not be produced. Administrative problems
of an unprecedented nature and magnitude would arise and cause extreme difficulties
for the national, regicnal and local govermments.

C. Bffects of extensive use of tactical nuclear weapons

198. At present, the most obvious danger of an extensive use of tactical or theatre
nuclear weapons would exist if there were a super-FPower confliet in Furcpe. Here
there are large, diversified and militarily integrated rnuclear arsenals that could
be used for extensive theatre employment. In Burcpe, there is also the strong
political commitment, the geographic proximity between bloc territories and the
cencentration of forces - conventional as well ag nuclear - that could constitute
the possible setting for a large-scale confrontation. In the future, however,
similar dangers may present themselves alsc in other areas of the world, since the
number of avallable weapons in the super-Power arsenal continues to increase.

199. If such & war should ceccur, the probability is that it could not be kept at
theatre level. On the contrary., a crisis which had escalated beyond the use of a
few theatre nuclear weapons could be in imminent danger of reaching the level of
"strategic exchange", owing to the magnitude of political objectives which by
necessity would underline a ccnfliet of such tension. In particular, this could be
the case if an extensive theatre nuclear war should turn out to be of considerable
disadvantage to one of the two sides. A technical factor indieating the ease with
which escalation could occur from the theatre to the strategic level is that the
same weapon systems could be used for elther purpose.

200, Ho analysis of & large-scale theatre nuclear war has so far been made public.
A comprehensive study of the consequences of a nuclear war in the Federal Republic
of Germany was published in 1971. 19/ But it is not possible to describe the
effects of a nuclear war in a detailed and accurate manner. The consequences are
too vast and complex.

201, The situation being considered is one in which both sides had mobilized and
deployed forces in the range of 50 to 100 divisions each, and where these and their
supporting tactical air foreces had been issued their nuclear munitions.

202. The zssumption is further that the priority targets would be the adversary's
nuclear delivery means in the theatre, i.e., field artillery, rocket and guided
missile units and air bases. Thus, the exchange would basically be a duel between
the opposing nuclear systems. In addition, armoured units and command posts would

19/ C. F. von WeizsHcker (ed.), Kriegsfolgen und Kriegsverhilitung, Munich, 1971.
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he targeted and rear-area targets other than army forces and air bases would not
bte excluded per se. They would be less important to the outcome of 2 nuclear
campaign of short duration, but might still add appreciably to the number of
casualties, Attacks on targets at sea might take place hut would cause little
collateral damage except for global fallout.

203, The weaponry available to the two sides is today somewhat asymmetrical., To
reflect this, the average yield of weapons for battlefield targets might be 1 kt.
on one side and 5 kt. on the other. It is further assumed that command and
communication centres, air bases and other rear-area targets would be attacked
only with missiles equipped with 100 kt. warheads. The situation described might
then lead to a nuclear-weapon employment as follows:

Ground forces Air bases,
Side tercets ete.

A 1,000 weapons, 100 weapons,
average yield average yield
1l kt. 100 kt.

B 500 weapons, 100 weapons,
average yield average vield
5 kt. 100 kt.

204 . The ensuing civilian casualties would vary with the distribution of people
in the targeted areas and the locations of ground-zeros with respect to this
distritbution. A lower estimate could be based on the same assumption as in the
preceding section, that there were no military targets except air bases in the
vicinity of major cities. Tor the battle area, the average population density
could be 100 persons/kmZ.

205. The worst case would occur when the shots from both sides were distributed
without any regard to the civilian settlements in the battle area, i.e., .
non-regstrictive employment. The consequences would be less severe if one or
both of the belligerents were restrictive, i.e. deliberately tried to avoid
hitting these settlements.

206. The resulting casualty figures (dead and severely injured civilians) for the

employment of the low-yield weapons against ground forces can be calculated as
follows:

Employment characteristics Civilian casualties
A and B restrictive 0.1 million
A non-restrictive, B restrictive 0.5 million
A restrictive, B non-restrictive 0.6 million
A and B non-restrictive 1.0 million
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207. The casualties would be caused by blast effects, thermal radiation and fire,
initial radiation and combinations of these. One could expect that virtually ail
of those with severe injuries would die, as adequate medical treatment would not
be available.

208, The major part of the collateral damage against the civilian society would
be caused by the 100 kt. weapons. Even though the targets for these weapons
would not as a rule be located within urban areas and, in addition, would
presumably be surrounded by an uninhabited safety zone, a population density of
300 persons/km? is assumed, bearing in mind that the population density in large
Eurcpean cities is about 10 times that figure. With this assumption, each of
the 100 kt. weapons might kill or injure about 25,000 civilians, which would
lead toc a total of up to 5 million casualties. Thus the conelusion would be
that the immediate effects of this nuclear war would be between 5 and & million
civilian lives. This would hold only as long as the weapons were properly
aimed, however. FRach missile going astray and hitting an urban area instead of
the intended target would add another quarter of a million to the total.

209, Tt is assumed that some of the 1,700 explosions would be surface bursts,
producing local radiocactive fallout, acutely hazardous to the population in areas
downwind from the burst, The size of such areas, and, conséquently, the number
of people exposed to the hazard, would increase with the explosive yield (sec
figure X). For this reason, fallout from one of the 1l-kt. or 5-kt. weapons on
the battlefield would add very little to the over-all casualty figures. If no
more than 10 per cent of these explosions were surface bursts, an estimate would
be that 20,000 to 50,000 additional deaths would be caused by fallout therefrom.
The number is highly dependent on population density and availability of shelters.

R
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FIGURE X. FALLOUT AREAS FROM TACTICAL NUCLEAR WEAPONS

Approximate size of contaminated
areas from 1 kt, 5 kt and 100 kt
ground bursts. Heavily tinted
areas = lethal dose within a
week, lightly tinted areas = risk
for acute radiation injury (both
cases: in open air). Shapes are
idealized, disregarding wind
shear and other weather influ-
ences.,
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21C. Fallout from the 200 weapons of 100 kt. would constitute = more serious
problem, as each weapon would release a much larger amount of radicactivity., A
larger propertion of the explosions might also be surface bursts, and the
populaticn density in the fallout areas would be higher. If half of these
explosions were surface bursts, a totel of about 0.7 million pecple could be
expected to receive radiation doses causing death within about a month, even if
it were assumed that they made reasonable efforts to stay in shelter.

211. In addition to high dose effects, there would be a number of late somatic
and genetic injuries caused primarily by the fallout from surface bursts. These
wouid occur over a period of some decades after the war. The number of late
cancers, including leukaemia, could be about 400,000 in the countries where the
explosions tock place. These would mainly be caused by the 100 kt. explosions,
with perhaps some 10,000 cases originating from the fallout from the lower-yield
weapons or from initial radiation among those who survived the direct effects of
an explosion., The total casualties are summarized in table 3.

TABLE 3. TOTAL CASUALTIES (DEAD AND SEVERELY INJURED) IN
THE THEATRE NUCLEAR WAR DESCRIBED IN THE TEXT

Weapons (all fission): 200 x 100 kt., 1,500 x low yield

Population density, km—2; 300 100

Percentage of surface bursts: 50 ‘ 10

Civilian Approximate total
Immediate effects 5 mill, 0.1-1 mill, 5-6 million
Early fallout 0.7 mill, 0,02-0.05 mill, 0.7T million
Late radiation 0.4 mill. 0.01 mill. 0.4 million
Total civilian 6.1 mill, 0,1-1.1 mill,. -7 million
Military

211 causes - 0.k million

212. In the above scenaric the total yield delivered (23.5 Mt.) is a small fraction
of the destructive power available to the super-Powers, the individual weapon
yields are all far below those which are common in the weapons denoted strategic,
and targeting restrictions have been cbserved., Although the plausibility of the
scenario may be doubted, it offers a very conservative setting for a description
of possible effects of nuclear war-fighting. Nevertheless, the important point
emerges that civilian casualties could hardly de reduced below a certain, very
high level, given the collateral effects of the nuclear attacks against the
enemy's air forece and other long-range systems, In addition to the civilian
casualties, large military forces would have been virtually obliterated and
thousands of nuclear weapons spent (but the over-all nuclear strength of the
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super-Powers would still remain essentially intact), The civilian casualties
would, however, outnumber the military ones by more than 12 to 1.

D. Effects of a total nuclear war, a nuclesar exchange

213. A total nuclear war is the highest level of human madness, Perhaps it is,
therefore, not surprising that many studies of this have been carried out,
analysing the consequences in some detail. The results of course vary with the
assumotions made regarding targets, the numbers and yields of weapons, their

mode of employment, the meteorological cenditions and the existence (or
non-existence) of protective measures. The conclusions which may be drawn from
the outcome of these studies is, however, that nuclear weapons must never be used.

214, In these studies various scenarios have been described. They are generally
of two kinds: either a counterforce or counter-value strike is assumed., A
counterforce strike is aimed at destroying the opponent's missile silos, strategic
bomber and submarine bases, aircraft carriers and, to the extent that their
positions are known, the strategic submarines at sea. Important military command,
communication and surveillance centres might also be included on the target list.
Ir counter-value scenarios, industrial and population centres are assumed to be
directly attacked in an attempt to cause unacceptable destruction to the
opponent's industrial and human resources. Military facilities might then be
targeted or not, depending on the situation.

215. These studies often neglect consequences other than direct physical damage
to human and material resources, such as the effect of the elimination of key
industrial sectors in a counter-value asttack on the capacity of other industrial
nroduction, consequences of loss of tranmsportation facilities and food shortage
due to reduction in livestock and crop caused by early fallout radiation and to
processing and distribution failures. Food shortage in turn would have
consequences on the efficiency of reccnstruction labour, the general health of
the survivors, the ability to recover for those injured, etc.

216. Even more difficult to predict, and hence largely omitted in these studies,
are the psychological, social and political consequences of the enormous strains
imposed on a society which has been subjected to a large-scale nuclear attack.
Demoralization of the surviving population may well occur, and could result in
erratic, non-sccial behaviour, aggressiveness or apathy. Disorientation, fear,
doubt and entipathy against authorities could occur when strains on a population
were severe. Conflicting loyalties with respect to family and to society would
add to the staggering organizational problems in an attacked region. Conflicts
that exist even in peacetime between ethnic, racial and religious groups, and
possibly even political factions within certain countries, could come out in the
open following the deprivations, stresses and disorganization of the post-attack
period. Political, legal and monetary institutions would, if they survive, most
likely be severely weakened and it is in doubt whether an organized central
control could be maintained.
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The counterforce attack

217. In a counterforce atitack, surface bursts would probably be used in large
numbers, as they maximize the probability of destroying hard military targets,
e.g., ICBM silos. The maJor collateral damage would then be caused by early
fallout (ef. figure XI). 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 effects would cause
considerable collateral damage in such areas,
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218. The Office of Technology Assessment study published in 1979 (see para. 172
above) quotes United States Government studies indicating that between 2 million
and 20 million Americans would be killed within 30 days after a counter-silo
attack on the United States ICBM sites. Another recent study 20/ states that in
& counterforce attack on the United States, 8 to 12 million fatalities would
result if the attack occurred without warning and 5 to 8 million fatalities if
there was warning. The 0OTA study concludes that a comprehensive counterforce
attack on the United States would produce about 14 million dead even if the
present fallout shelter capability were utilized. According to the same source,
a United States counterforce strike against the USSR would result in scmewhat
similar numbers of casualties, i.e., from 2 million to 10 million people killed
ir a counter-silo strike and 2 million to 13 million in a full counterforce
strike. The majority of fatalities within 30 days in a counterforce attack
would be caused by radiation due to early fallout from surface bursts.

219. In the studies referred to above, extensive sheltering of the civilian
population is assumed. An uninterrupted stay in shelter during several weeks
would be required to avoid stiil larger casualties, This would cause serious
preblems of sanitation, food and water supply, air filtration, health,
communication to the outer world, psychological tensions, ete. Longer periods
of outdoor stay could be considered "safe under the circumstances” after these
first weeks, but even after 2 to 3 months the radiation levels would still be
far higher than "safe' peacetime levels.

220. Assuming a "pure” counterforce strike, most productive rescurces would
survive with little material demage. Yet, for some time the economic life would
be expected to have collapged due to the heavy casualties from fallout and other
weapon effects and due to fear that still another attack might be imminent.

The fact that there might be little material deamage to the civilian society
would not mean that there would be little economic disturbance. Economic
activities, especially in contaminated areas, would be disrupted for months and
perhaps years. Long-term damage to the economy would be caunsed by deaths and
long-lasting injuries to the working force, key persons in various organizations,
etc. It would take decades before the people killed could be replaced in either
the demographie or econcmic sense.

221, Radioactive fallout would cause serious rroblems to agriculture. Livestock
would have little protection against fallout. A severe decline in meat supply
would therefore result after a certain veriod of time, and many years would be
required to build up new livestock. A considerable decline in the supply of
milk, cheese and butter would result. Radiation effects on crops would depend
on the season, an attack in spring causing more damage than one in the summer or
early autumn. Radicactive elements filtering dovm inte the ground water would
be taken up by plants and, through grazing, by cattle and other animals.
Quantities of radicactivity could then enter the human system through consumption

20/ R. Bullivan, et al., Civil Defense Needs of High-Risk Aress of the
United States, System Planning Corporation, Arlington, Va., 8P L9, 1979.
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of crop, meat and milk products from contaminated areas, and this would take its

toll through late cancers in the surviving population and genetic defects in
firture generations.

o502 Public health would be lowered for a long time after the attack, causing
extra demands on a nation's medical care facilities. Individuals would be

exposed to unknown radiation risks, since enough instruments to measure total
radiation received by a person might not be available. Fallout could cause.”
irreversible adverse effects on ecological systems, and genetic mutations changing
the ecosystem in unpredictable ways could not be ruled out. Wild animal
populations might likewise be considerably affected. But most important, it should
be remembered that the attacked country, devastated as it may be, would still

have a more than sufficient nuclear capability remaining to deliver a devastating
blow to the attacker. This would be according to the logic of deterrence, &
counter-value attack.

The counter-value attack

223, A massive counter-value attack would aim at destroying the very basis of a
nation's entire existence by striking at its industrial assets and major urban
centres and killing a large fraction of its population. Though military
installations might be targeted as well, the destruction of these would not be the
primary purpose of this type of attack. The point is rather that a counter-value
attack is easier to carry out then a counterforce attack, since less precision

is required to strike urban and industrial areas than to destroy missile silos

and since the mmber and size of weapons needed to cause "macceptable destruction”
is less demanding in a counter-value strike. According to former United States
Secretary of Lefence Robert McNamara, "inacceptable destruction” would require
one-fourth to one-third fatalities to a population of a large, industrialized
nation and the destruction of half to two thirds of its industrial capacity.
According to one report, g;j thisz was at the time believed to require Loo Mt.
equivalent 22/ megatonnage in a coumber-value attack on the USSR and roughly the
same yield in a similar attack on the United States.

ool . In the light of more recent studies, less than 400 equivalent megatons would
suffice to cause 'unacceptable destruction" of either the USSR or the United

21/ A. Katz, "Economic and Social Consequences of Nuclear Attacks on the
United States", United States Senate, Committee on Panking, Housing and Urban
Affairs, 96th Congress, First Session (March 1979).

22/ The concept of "equivalent megatonnage' has been introduced to take
account of the fact that the area covered by blast does not increase linearly
with weapon yield. It is defimed as the 2/3 power of the actual yield expressed
in Mt. For instance, if the yield is 100 kt. = 0.1 Mt., then the equivalent
megatonnage is 0.12/3 = 0.22. See also figure II in chap. IT.

lee.
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States. Thus a number of reports 23/ indicates that very heavy damage could be
inflicted on either super-FPower hy relatively few weapons aimed at crucial
targets. This is illustrated by table L. The report 24/ from which these tables
have been teken also indicates that the nuclear arsenals needed to launch even the
heaviest attacks given in the table would be available even after a surprise
counterforce attack. In particular, each of the three major types of delivery
gysten (long-range bombers, ICBMs or SLBMs) would retain the number of nuclear
weapons necessary to inflict very heavy damage.

23/ (a) "Data Base and Damage Criteria for Measurements of Arms Limitation
Effects on War Supporting Industry” ACDA/WEC-242, 197k,

(b) Office of Technology Assessment, op. cit.

(c) G. Kemp, "Nuclear Force for Medium Powers, Part I. Targets and Weapon
Systems, Part IT and III. Strategic Requirements and Options"; Adelphi Papers
106 and 107, International Institute for Strategic Studies, London 19Tk,

2k/ United States Senate, Committee on Banking, Housing and Urban Affairs,
op. cit.
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TABLE L., VULNERABILITY TO COUNTERVALUE ATTACK

Tables have been adapted from A. Katz, {(op. eit.). The asymmetry in the data
given reflects the different assumptions made: the United States is considered
subject to a given (simultaneous) attack. For comparison, the requirement for
attacks with similar consequences on the USSR are examined.

Assumed attacks against the United States

Percentage of

Attack Total warheads and Total megaton Total b/ total industry
number &/ bombs required equivalents casualties (mill) destroyed

1 300-400 14k-166 Lo-60 25-35

2 L00-500 2Ll 266 50-70 35-45

3 500-600 3b4L-366 60-80 45-60

n 700-860 Shh-566 70-90 60-65

Agsumed attacks against the USSR

Attack Total population Percentage of total Total warheads ¢/  Total megaton cf

number at risk (mill) industry at risk and bombs required  equivalents
1 15 &/ 15 26  {181) 26 (25)
2 20 25 %0  (300) 90 (L0)
3 b5 50 1k {631) ikh  (86)
L 75 62 303 (1 01k) 303 (138)

a/ The attacks 1-Y4 assume 100, 200, 300 and 500 1 Mt. weapons respectively,
pimed at the TO largest metropolitan and industrial centres in the United States.
To each case another 200-300 weapons of 100 kt, yield have been added.

b/ Casualties were estimated from the 1 Mt. weapaons only.

¢/ Numbers outside the parentheses refer to a bypothetical attack with 1 Mt.
weapons only, whereas those within parentheses assume an attack with 50 kt, weapons
only. Attack No. 4 assumes the 200 largest metropolitan and industrial areas of
the USSR to be targeted, and attack No. 1 the 10 largest areas excluding Moscow.

d/ Numbers have been rounded to the nearest five.
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225. With regard to the longer range consequences of a countervalue attack, the
larger part of the key industries would have been eliminated. There would
therefore be a crucial race between the depletion of remaining supplies of
virtually everything and economic recovery under the most adverse conditions.
Considering the complexity and interdependence of industrialized society, the
shortage of food, energy, transportation, human resources, various machines and
vehicles, and complex electronic and electrical systems, and considering as well
the disorganization, the human despair and social disruption from starvation,
illness and other traumatic experiences, it is obvious that the enormous task of
rebuilding society will not be attained within meny years - if it ever will.

226, The national capacity for food production, processing and distribution would
be much more severely affected than by a counterforce strike. Destruction of
storage facilities, processing plants and transport facilities would result in a
general food shortage within a short period of time, This would be likely to
continue even after a year or more, as a result of lack of fuel and other energy
sources, lack of fertilizers and vpesticides and the general destruction or
disruption of the infrastructure. Common croy yields in advanced agricultural
areas could be reduced by about 50 per cent if no fertilizers and pesticides were
available, Radietion hazards and loss of livestock would further aggravate the
situation., Malnutrition would in turn affect the general health of the
population and impede the reconstruction work. Competition for food would result
in starvation and antisocial behaviour.

227. The destruction of virtually all petroleum refinery capacity, pipeline
systems, ete., would have immediate consequences for transportation, heating and
electrical power production. Sufficient substitution by coal or natural gas or
reconstruction of refineries would take many years. The race between the recovery
of industrial output and the depletion of surviving resources would therefore
crucially depend on the limited surviving energy supply.

228, The most demanding immediate medical tasks would be treatment of shock, burn
injuries, mechanical injuries and radiation injuries. Many reople would suffer .
from combined injuries. A disproportionately large number of people with medical
education would have been killed, since most hospitals are located in urban areas.
Lack of sanitation, drugs, antibiotics and modern medical facilities would add to
the difficulties, and the food shortage would further degrade the general health
conditions.

229. For the nation as a whole, a most serious problem would be the destruction of
many sccial and rolitical institutions at a time when demands would far exceed the
normal capacity of such institutions, had they remained viable. A countervalue
attack could well entail the successive decay, if not the sudden collapse, of
societal structure.
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E. Glcbal aspects

Environmental effects

230. The consequenices of a major nuclear war would not be restricted to the
nuclear-weapon States. Fven if there were no direct nuclear attack against any
non-nuclear-weapcn State, there are probable collateral effects from a nuclear
war between the super-Powers. In a longer perspective, fallout radiation after a
larze nuclear war would affect the whole world {although predeminantly the
hemisphere in which the war was fought)}. The same could hold true for some other
physical effects influencing the envircmment, such as the dispersal of nitrous
cxides and dust in the atmosphere.

231. Of the world-wide effects associated with nuclear warfare, that of global
fallout is the most thoroughly studied and known. The different ways in which
airborne radicactivity {(including tritium and carbon 14, which are nct deposited on
the ground) can reach and irradiate humans have largely been derived from
empirically established fallout intensities produced by atmospheric tests (see

sect. F below). The transport of water-borne activity with ocean currents has

also been investipgated. These surveys have been supplemented by laboratory research
regarding the effects of ienizing radiations on living organisms.

239, The result of this knowledge has been applied to an "mnrestricted"” nuclear war
in a number of studies, 25/ and the corresponding toll of the world's population
over the years (including future penerations) has been estimeted. As an example,
global fallout from a total explosive yield of 10,000 Mt,, i.e. well over half of
what presently exists in the world's nuclear stockpiles, would cause of the order

of 5 to 10 million additional deaths from cancer within the next LO years. In
addition, a similar amount of (non-lethal) thyroid cancers would result. Genetic
damage would appear in about as many instances as lethal cancers, half of which
would be manifest in the following two generations and the rest in generations
thereafter.

233, Pxtensive early fallout (i.e., from surface bursts) over nations not

directly involved in a nuclear war may also occur, To quantify estimates of

short- and long-term radiation injuries from this fallout is much more difficult
than for global fallout, as they depend on metecrolopgical conditions and protective
measures taken., Under adverse conditions, cases of late cancers and hereditary
defects would run into some millions.

234, TIonizing radiation could possibly also cause many mutations in plants and
animals. There has been speculation that some of these mutations might change the
ecosystem in unpredictable ways, but tco 1ittle ig known about the physical

and biological processes involved to make predictions in this field.

25/ See, for instance, "Long Term Worldwide Effects of Multiple Nuclear-
Weapons Detcnations", National Academy of Sciences, Washington, D.C., 1975.
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235, A large nuclear war would cause the injection of substantial quantities of
nitrogen oxides into the upper atmosphere, especially if a multitude of explosions
in the megaton range were to coccur, These oxides would then resch the ozone layer
in the stratosphere and might, through chemical reactions, partially destroy it in
a few months., A period of about 5 years 1is believed to be reguired to restore the
layer again. Since ozone is an effective barrier to solar ultraviolet radiation,
a depletion of the ozone column would result in an inerease of this radiation at
the surface of the earth. Unfortunately, the full biological implications of an
increased ultraviolet radiation to ecosystems at varicus latitudes are not known,
However, the incidence of skin cancer is thought to be related to the amount of
ultravioiet radiation received. Mutations in plants and animals might also
increase.

236. The extent to which the release of a given quantity of nitrogen oxides would
depiete the ozone layer is at present not entirely clear. A 1975 study by the
United States National Academy of Sciences reported a 30 to 70U per cent reduction
of the ozone layer if a total yield of 10,000 Mt. were to be exploded. Later
investigations have led to a better understanding of the chemistry involved. It is
now believed that such a heavy depletion could ocecur only if most of the total
vield derived from multi-megaton weaponsg.,

237. A sizable change of czone concentration in the stratosphere would seriocusly
affect stratospheric heating. This in turn would change temperature conditions

in the troposphere and hence cause rossible climatic changes at the earth's
surface. Large amounts of dust injected in the atmosphere might further add to
these changes. Tt has been estimated that 10,000 Mt., would pollute the
stratosphere with 107-108 tong of material, i.e. of the same order as that
injected by the eruption of Krakatosa. gé/ Climatic changes would be expected to be
smaller in tropical end subtropical zones and larger at higher latitudes, In

the latter regions, however, even small changes, such as a cooling of 12 C., would
have serious consequences. (It is estimated that the Krakatoa event at most

caused a temperature reduction of 0.5° C, over a few years.) The 1V C. cooling
could severely hamper wheat growing in Canada and parts of the USSR, for instance,
due to a reduction of the number of frost-free days. Although the recovery time
assoclated with possible global climatic changes due tc a largze nuclear war

would probably be only a few years, present knowledge is insufficient to definitely
rile out more persistent effects.

Social, economic and politieal effeects

238. Whereas many physical and biological effects of nuclear war can be identified
and to scme extent investigated, the world-wide economic and social disruption

that would be an unaveidable consequence of a large nuclear war is more difficult
to examine, Today's world is characterized by a large and increasing international

26/ Krakatoa is a small volcanic island in the Sunda Straits which was almost
completely blown to pieces by underwater explosions when the voleano erupted in
August 1883, This is the largest recorded volcanic event.
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interdependency. A substantial number of important products are made up of parts
and components from all over the world. Financially, the business activities

in various countries are highly interrelated through agreements as well as flows of
currencies and credits. And the nuclear Powers are zlsc the major nodes in this
international network of trade,.

239, To describe coherently even the main effects of a large nuclear war on the
economic and social world situation is not possible. In this context it seems
particularly prudent to guote the Office of Technology Assessment report menticned
previously: '"'The effects of a nuclear war that cannot be calculated are at least
as important as those for which caleulations are attempted.,” Some general ideas
could be inferred from the study of past wars as well as of peacetime crises;
examples in the latter category would include the collapse of the United States
stock market in 192%, but also recent distress situations such as those following
the widespread crop failures in 1972 and 19T4. However, historical evidence
dwindles beside the possible aftermath of a large nuclear war,

240, An analysis of the consequences for world trade in general and supply

of essential commodities in particular would have to take into account both
decreasing production volumes and the possible breakdown of the organization of
worid commerce and communications. When there are serious problems in both these
respects, they would scon have an impact on everyday conditions for most people
onn the globe,

241, Most critical would be the world food supply: in many developing countries,
famine is an ever-present threat even under stable and peaceful conditions, and

a large and continuous international grains trade is nesded to prevent

starvation. 27/ 1In addition, modern agriculture increasingly uses inputs from
many different branches of industry. Among these are various kinds of tcols and
machinery as well as pesticides and herbieides, but above all fertilizers from
the chemical industry which - together with energy - are required continuously
and are zbsolutely necessary if land resources are limited.

2h2, The world food situstion some time after the war could be crudely assessed
by recalling that wheat is the most important grain - and consequently foodstuff -
in international trade. The importance of the North American exports is well
known. During 1979, for instance, the United States alone exported about

37 million tens of wheat, which is almost half the world trade in wheat. In
addition the United States and Canada have about 40 million tons of the wheat
stocks and if they were unavailable after a nuclear war the world food situation
would become disastrous in a very short time, This could mean that famine would
spread to hundreds of millions of pecple.

gl/ The total production of grains in the world is equivalent to about 365 kg
per person and year while the minimum subsistence level is scmewhere hetween
200 and 250 kg., unless camplementary diet is available, However, the annual
production per capita is very different in different regions, running from a high of
more than 1,200 kg in North America te a low of less than 150 kg in Africa, The
figures are for 1976 accordinz to the FAQ Production Yearbook, 1977.
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243, The major cause of hunger today is poverty - the lack of resources with which
to buy enough food or enough fertilizers, fuels, machinery, ete., for an

adequate indigencus production., This would be even more rronounced after a large
nuclear war, As exports are hecessary te pay for imports, the loss of substantial
export markets - detrimental to most nations - would be disastrous for the poor,
food-importing countries, and there would be severe disruptions of this %Xind if

the United Statez and the USSR were devastated to an extent that eliminated them

as partners in trade for even a couple of years,

24k, The United States is one of the largest trading countries in the world,
Very few countries have less than 10 per cent of their export market in the
United States, and some have between 50 per cent and 70 per cent of their export
destined to the United States. Likewise, the United States is the largest single
contributor both to develepment a2id and to international crganizations like the
United Nations. The foreign trade of the Soviet Union is about one third of that
of the United States, and about half of all Soviet trade is within the Council
for Mutual Economic Assistance (CMEA). For the Dast European countries, a loss
of the USSR as a trading partner would be a disaster, as the USSR takes

33 per cent of their total export. The CMEA economies are also highly
co-ardinated with the Soviet economy. Some non-CMEA nations have from

20 to 40 per cent of their export market in the USSR, and there are also a number
of countries very heavily dependent on Soviet development assistance,

2L5, A1l countries in the world would suffer a drastic reduction of foreign trade,
entailing difficulties and economic losses., There are interactive effects of
different kinds:

(a) TFliminated countries may be major suppliers of exclusive manufacturers
of many technology~intensive products and services;

(b} Export items are inputs in other countries' export products;

(¢) Dowmgraded foreisn trade might cause shortages of essential equipment,
semi-manufactures, spare prarts, etc., which no longer could be paid for, thereby
reducing the domestic output;

(d) Decreased income per capita and increased unemployment would result in
redistribution of consumption patterns and hence of demand, supply and producticn
patterns in many countries,

246, The annihilstion of the rajor financial and trading centres of the world,
such as New York, London, Moscow and other such cities, would inevitably lead to
the destruction of the elaborate system of international finance and trade as it is
now constituted, thus eliminating the orderly transfer of goods and services that
characterize international economic relations.

247, Globally, the physical means of transport and communication would probably
not be too severely affected. When properly organized after the initial confusion,
remaining resources for shipping, lend and air transport and telecommunications
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would prove adeguate for the reduced post-war world trade, possibly even if' some
kind of international relief programmes were instituted. By securing spare parts
through "cannibalism", it should be possible to keep even advanced aircraft
functioning for several years, All this is under the assumption that oil (and
other energy resources) were available, However, the physical conseguences of the
war do not include an additional deficit of oil in the world as a whole, as the
United States imports oil while the USSR is currently slightly more than
self-sustaining.

oLB. 1In the general hardship and unrest that would fgllow a nuclear war, countries
with a grain surplius might not act for the benefit of starving people in distant
countries. Their surplus might instead be used, for example, for bilateral
bartering for raw materials, In a somewhat longer perspective, the fertilizer
situation would be a serious problem, as the United States and the USSE are mejor
producers of fertilizers. Even though most of their production is for domestic
consumption, the unavailability of large quantities of essential agricultural
inputs would be a more severe prceblem than the loss of grain surplus nations,
becanse it would threaten the capability of all fertilizer importers to produce
food.

ohg, If almest all major nations in Europe were impaired or eliminated in addition
to the United States and the USSR, an analysis of the consequences on world
affairs sounds euphemistic, as there would probably be very little business
to transact, at least between these regions and the rest of the world., The
economie importance of these countries to the world community stands out by noting
that together they could account for between half and two thirds of the world's
gross national product and trade.

]
250, A major difference in comparison with the previous scenario is the
impossibility of heavy relief programmes for the devastated countries, as the
surviving industrialized countries would not possess the capability for such a
task. This would be an aggravating circumstance which could rule out any chance
of international ecconcmic recovery for a long time. Furthermore, many of the
non-belligerents would be developing countries which were suppliers of raw
materials and agricultural products of less immediate importance after a large
nuclear war. These might expect an almost total cessation of foreign trade.

251. In addition to this, there would probably be a total breakdown in the
muitilateral system of payments and in the United Nations and World Bank
organizations. Important sections and main stations of the intermational
telecommnications system via cable and aatellite would slso be out of order along
with major urban areas in Europe.

252, Food would be in very short supply, especially after some time when the
shortages of fertilizers had reduced the vield in most parts of the world. These
fertilizer shortages would be much more severe in this scenario. The result might
well be that hundreds of millions would starve to death. The global disaster
would be further aggravated by the scarcity of transport equipment, pharmaceuticals
and pesticides, which would increase the horror and the plagues.

fuus



A/35/392
English
Annex

Page 89

253. All surviving countries trying to switch over their domestic production to an
increased level of self~sufficiency would have to accomplish this change in a race
with time before stocks ran out completely, A failure to achieve viability

(i.e. production at least equalling consumption plus depreciation) would resuilt

in many additional deaths and much additional economic, political and social
deterioration. Thus a downward self-feeding spiral might start. Which way the
economy in a particular region or country would go is unpredictable, however,

254, The discussion above has focused on a few quantifieble items. Tt must

be borne in mind, however, that there are inmmerable other aspects tc be
investigated, some of an intangible nature and all interactive., A local war or
threat of war in any region might divert industry and materials into producing
for the war effort and away from the econony and standard of living, A breakdown
of law and order in some regions of the world might severely hamper the
recuperation of international trade. Tremendous importance must also be attached
Lo the political and social institutions affecting both the motivation of
individuals and the over-all efficiency with which a nation's human, financial
and natural resources would be used in agricultural production and the way the
food would be distributed.

255. The motivation of people to come to grips with the huge and seemingly
hopeless task of rebuilding a world destroyed would perhaps be the decisive factor
in scme cases. One should have no high expectations in this regard, if the
cultural, social and political values which are today the driving forees behind a
great deal of evolution suddenly lost their mesning.

256, In fact, there is very little reason to believe that the political and

social situation in any country would be unchanged after a large nuclear war.

Many nations among those we know today would probably disappear. Others might

be virtually depopulated by famine and mass nmigration. The system of international
security would have been destroyed, and so would to a large extent the traditicnal
pattern of thcose States, nations and societies which might survive.

F. Effects of nuclear testing

25T7. As was indicated in chapter IIT, the nuclear Powers have performed in all
more then 1,200 nuclear tests. In the absence of officially given numbers, the
figures quoted in table S are estimates vased on the data available. As seen from
the table, the majority of tests have been and still are conducted by the United
States and the USSR. In recent years, an average of 3C to L0 tests have been
carried out annually. Hearly all of them are underground tests, as nuclear
testing in other envirorments is forbidden by the partial test-ban Treaty of 1963,
which has been adhered to by the United States, the USSR and the United Kinpgdom.
The two other nuclear-weapon States, France and China, are not parties to the
Treaty. China is still conducting atmospheric tests, vwhereas France declared in
1974 that it would abandeon testing in the atmosphere, Nearly all tests are carried
out at special test sites, some of them outside the territory of the testing

State {see map in figure XIT). ;
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TABLE 5. KNOWN AND PRESUMED NUCLEAR EXPLOSIONS UF TO
31 DECEMBER 1979
A = Atmospheric U = Underground T = Total
16 July 1945- 5 August 1963-
Nation L Avgust 1963 31 December 1979 Total
A U T A U T A 8] T
United States of
America 193 110 a/ 303 - 362 362 193 b2 665
USSR 161 3 163 - 262 262 161 265 L26
United Kingdom 21 2 - 23 - T T 21 ] 30
France h I 8§ k1 37 78 45 41 86
China - - - 21 in 25 21 i 25
India - - - g 1 i 0 1 1
Total 379 119 498 62 673 735 hh1 792 1 233
Sources: SIPRI Yearbook 1980
Zander and Araskog: Nuclear explosions, 1945-1972. Basic Data.
FOA 4 Report A 4505-A], Research Institute of National Defense,
Stockholm, April 1973, with later amendments.
a/ Some of these may have taken place after 5 August 1963.
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258. The main direct harm to the world population from nuclear-weapon tests
derives from the world-wide dispersion of radiocactive matter occurring in
particular after atmospheric tests, The source of the radicactivity, which does
not differ from that generated by nuclear explosions in a war, is the fission
products, as well as many other nuclides produced at the time of explosion in the
nuclear device itself, in other structural materials and in the close surroundings
of the explosion point. After the debris reaches ground level and enters the
biosphere there are different pathways for the individual radio-nuclides to
deliver radiation to man.

259. The United Nations Scientific Committee on the Effects of Atomic Radiation
continuously estimates the doses that have been delivered, and will be delivered

in the future, from all nuclear tests performed. In its 1977 report to the General
Assembly, gﬁ/ the Committee summarized the doses committed by all nuclear tests
carried out before 1976, These are estimated to have caused a global dispersion

of radicactive debris from about 145 Mt, of fission yield. Part of the radiation
received by man is external, coming from debris deposited on the ground. Important
doses to different organs of the body also come from several radic-nuclides
(notably strontium-90 and cesium-137) which enter man vie food or through
inhalation, and aect as internal sources of radiation during their combined
physical and biological lifespan.

260. The radiation doses averaged over the world population from external and
internal sources are estimated to be roughly equal, the total whole-body dose

{up to the year 2000) being about 120 millirad. 29/ This means that past nuclear
tests which have contaminated the biosphere have committed of the order of

1 miliirad per Mt. fission averaged over the world population, To quantify this
in terms of possible cancer deaths and serious hereditary ill health one cen use
the uncertain but commonly cited estimate of 2 to 3 deaths due to cancer or
genetic damage for each 10,000 manrad collective dose. For the world population
this would lead to one death for each kiloton fission exploded, With this measure
all past atmospheric tests could be equivalent to about 150,000 premature deaths
world-wide, and approximately 90 per cent of these would be expected to occur in
the Northern Hemisphere. However, it should be noted not only that this figure
is based on an estimate of the risks associated with low radiation doses which in
itself is a matter of scientific controversy, but alsc that even if that estimate
1s correct, there is no way of identifying these cases among the many millions of
other cancer deaths during the same period of time,

261. Uhen a nuclear device detonates underground an almost spherical cavity is
formed and at somewhat larger distances the rock is cracked. The radius of the

g@/ Sources and Effects of Tonizing Radiation {United Nations publieation,
Sales No, E.77.IX.1).

29/ For kg which has a very long half-life (5,730 years), only doses
accumulated up to the year 2000 have been included. In total it would add a
dose of 240 millirad delivered over scme 10,000 years,
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crack zone depends on the expleosion yield and the properties of the surrounding
rock, but is of the order of a few hundred metres. At larger distances the only
effects of a fully contained underground nuclear explosion are the outgoing
seismic waves. Close to an explosion, these signals can be quite strong but they
decrease rapidly with increasing distance from the explosion point., Lven from
large explosions, seismic signals at great distances are smaller than those
cgenerated by earthguakes occuring several times a week in variocus parts of the
worid. Thus, there is no evidence that underground nuclear explosions have
initiated any earthguakes in areas at great distances from the explosion point,
Weither is there any physical process suggested by which such triggering could be
possible. The seismic effects of underground nuclear explosions are confined to a
fairly limited area around the explosion point, and there is no evidence that such
explosions could generate secondary events in other areas.

262. If an underground nuclear explosion takes place comparatively close to the
surface, the explosion might break through the surface and release some of the
radioactive fission vproducts into the atmosphere. & few cases of such "venting",
of such a magnitude that it could be detected outside the borders of the country
where the test was conducted, did occur during the first years of underground
testing. Underground test explosions in later years seem to have bheen contained
to a higher degree, although of course any leak would contribute slightly to the
total radivactive contamination of the biosphere.

3. Civil defence

263. A number of nations have organized a civil defence to meet the demands of a
conventional war, with or without additional features specifically designed for
nuclear war situations. Traditionally, civil defence comprises measures to aveid
civilian casualties, like sheltering, warning and evacuation to limit irmediate
damage, and firefighting and rescue efforts to give immediste relief to the
injured and homeless.

26L. Some of these measures could help to limit the number of fatalities caused by
a nuclear attack. In view of the large devastation caused, especially if nuclear
weapons are used directly against the population, available resources for
post-attack relief could prove totally inadequate, however. What matters most

then is the potential for long-term survival, recovery and reconstructicn. These
long-term aspects would beecme particularly important after large attacks, when

the survival of the entire population would be in jeopardy. For this reason,
traditional civil defence should be discussed in conjunction with other measures
designed to allow or facilitate national recovery after a nuclear war.

265, Civil defence is sometimes regarded between the super-Powers as a component
of the strategiec balance and it is then even maintained that a strong civil
defence effort could upset that balance, This seems to be an exaggeration of
current civil defence capabilities, as in our time no civil defence system could
provide reliable protection for most of the citizenry under all circumstances.
The possible value depends largely on the attack gcenario. Civil defence could,
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for instance, be very effective in saving lives which would othervise be lost to
fallout in a limited attack against 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 non-nuclear-weapon
States as well as nuclear-weapon States in a nuclear war. ZEven in countries which
do not themselves come under a nuclear attack, civil defence would be needed to deal
with fallout from large numbers of nuclear explosions in neighbouring countries,

Civil defence methods

266, The two means most commonly considered for protecting the population from
nuclear-weapon effects are evacuation angd sheltering, Evacuation of population
from areas expected to come under attack has to be planned very carefully in
advance, Apart from transportation and housing of evacuees, this planning must
include at least short-term provisions for the relocated population. Information
and instructions to the general public would have to be issued in advance. Fven
if instructions were available, however, the execution of an evacuation would
probably be accompanied by confusion and panic. Large-scale evacuation is
therefore, in most cases, no attractive cpticn,

267. To start an evacuation oo early would mean an unnecessary disruption of
everyday activities; to start toc late would worsen the prospects for those
evacuated, as their vulnerability would be highest during the transfer phase.

The very fact that an evacuaticn had started might even precipitate the attack,
and there is also the possibility of targeting the relocated population. These
constraints are valid in any type of war, but in a nuclear war they would be more
severe. In addition, there is the particular problem of radicactive fallout, as
available radiation shielding can generally be expected to be inferior in rural
areas, Furthermore, the location of serious fallout areas cannot be predicted

in advance.

268. Sheltering, which is a very expensive protective measure, implies hardening
against nuclear-weapon effects rather than avoiding them. In nuclear war, shelters
would have to protect against ionizing radiation as well ag blast, collapsing
buildings and flying debris, thermal radiation and fire. Shelters that offer
reasonable protection against mechanical loads weuld, generally speaking, give
adequate radiation shielding, Special shelter design features wculd be necessary,
however, to deal with the extended air blast of nuclear weapons., Diffiecult problems
would also be the long~lasting thermal load on a shelter buried under a large heap
of smouldering rubtle and the ventilation of the shelter under these conditions.
Filtration of the incoming air would be desirable to keep our radiocactive dust and
toxie gases. Ordinary filters do not, however, remove the carbon monoxide
generated by smouldering fires,

269. Food, water and sanitation would have to be available as people might have to
stay in shelter for a long time after a nuclear attack to avoid the effects of
fallout radiation or because rescue work was seriocusly impeded. Under heavy fallout
conditions, as would prevail for instance about 30 km downwind of a 1-Mt, fission
surface-burst, people could leave their shelters after two days, provided that they
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could leave the contaminated area immediately and be outside it in an hour or two,
If such evacustion were not possible and they had to remain on the spot for a
couple of days, they would have to stay in shelters for a month, if acute radiation
injuries were to be avoided. One hundred km downwind, the corresponding times
would be a few hours and a week, respectively. In both these instances, there
would be a high incidence of late radiation cancers among the survivors, even if
the proper sheltering periods could be observed.

270. Rescue efforts in a nuclear war would pose special problems because of the
encrmity of the operation involved and because of the possible existence of
residual radiation, There would be many fires to extinguish and large masses of
debris from collapsed buildings to remcve. It would not be possible to assign
such resources that all survivors trapped in shelters or basements could bhe saved,
even if gophisticated disaster plans had been prepared in advance.

271. The presence of fallout would necessitaie eguipment and routineg for
surveying the contaminsgted area and monitoring the radiation, There would be a
large need of fallout shelters which, however, could be produced more easily and
more cheaply than blast shelters., Even in non-belligerent countries, problems
might be posed by fallout from explosions elsewhere in the world. After megaton
surface bursts and in unfavourable weather conditions, cutdeoor doses large enough
to cauge acute radiation injuries could oceccur up to about 1,000 km. from the
targeted areas.

Long~term survival and recovery

272, After a nuclear attack (and to some extent after fallout contamination
originating from an attack elsevhere) domestic production and distribution of
various commodities would he disturbed and international trade disrupted. Among
the most important factors would be those related to food, energy, medical supplies,
clething and provisional housing, Crisis stockpiling of basic supplies would be

an important precaution for dealing with these difficulties during the first

days or weeks., However, distribution problems could quickly become critical.

273. The most urgent problem would be to ensure the continuous production of food,
This preoduction may have to be independent of imported goods, which could cause
particular difficulties in countries where agriculture was highly mechanized.
Fallout would have taken & tcll of the livestock, partly because of difficulties
to tend the animals properly and partly as a consequence of radiation injuries

to them. An additional difficulty would be thet some farmland and pastures might
have been rendered useless for years due to radicactive contamination,

274, The super-Powers have reportedly held discussions at the national level
regarding systematic protection of the industrial base through hardening and
dispersion. Hardening would mean protection of the buildings and machines up to

a certain level of overpressure, Significant increase in hardness is particularly
difficult for some industries, such as oil refineries, Dispersion is more
expensive and could evidently come about only as a result of leong-range planning.
Tt is doubtful whether any such effort is worthwhile. The hardening of a targeted
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industry could be countered by detonating weapons at lower altitudes or by
increasing weapon accuracy., Similarly, dispersion could be rendered insufficient
by new developments in numbers of warheads and weapons accuracy. No country is
known to have attempted significant hardening cor dispersion of industry.

e su endeavouring to reconstruct both agriculture and other basie industry,
the overriding problem would be to reach a production rate at least equal to a
minimum consumption rate before stockpiles were entirely depleted. However, the
organized effort necessary to master this awesome task would require an unequalled
level of determination and insight among both the population and the leadership.

Existing and potential civil defence programmes

276. A complete civil defence programme consists of a number of components

which have to operate together. There are doubts, however, concerning the
etfectiveness of even a well-balanced and largely implemented complete system in
a nuclear war. This is due partly to the basic uncertainties concerning
characteristics of the attack, behaviour of the population, object response to
weapons effects, influence of weather, climatic conditions, etc., and partly

to the enormous force of nuclear weapons, which allows the attacker to neutralize
the effect of any civil defence effort simply by employing a few more, and
somewhat larger, nuclear weapons. Unless it was presumed that the attacker's
cbjective was to kill as many civilians as possible, however, civil defence could
help substantially to lessen the consequences of an attack and to ameliorate
conditions after it., Thus, civil defence is warranted by humanitarian concern,
notwithstanding the doubts of its capacity to deal with all situsticons.

277T. To estimate the actual cost of varicus national civil defence efforts is very
difficult. Costs are calculated and accounted for differently in different
countries, Furthermore, comparisons between differently composed programmes may be
misleading, particularly as all prograrmes are not solely or primarily nuclear-
oriented. The examples given in table 6 should be examined with these
gualifications in mind,
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Nation

Switzerland )

TABLE 6.

SOME EXAMPLES OF ANNUAL CIVIL DEFENCE COSTS

Aprroximate costs per capita (US dollars)

Norway g more than 10
Israel )|

Sweden 9 a/
USSR 8 b/
Finland )

Denmark g 4
Federal Republic of Germany 3.5
Netherlands 2.5
United States 0.5 ¢/

Source:

DCPA Information Bulletin, 5 April 1979, No. 303.

a/ Amount quoted covers traditional civil defence, including radiological
defence but no ecrisis stockpiling.

b/ Amount quoted covers personnel costs, shelter construction and operation
of some military installations of civil defence importance. See also Soviet
Civil Defense, The Department of State, United States of America, Special Report

No. 47, September 1978,

¢/ Mainly administration and planning for protection against nuclear effects.
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278. There are, however, two additional and more important caveats to be
remembered, One is that very little is or even could be known sbout the actual
value of existing civil defence programmes in a large nuclear war, as fortunately
they have not yet been tested, The other is that there are a large number of
nations in the world which cannot affort to spend anything at all on civil defence,
even if they were convinced of the favourable cost-effectiveness ratic of the
various messures nNecessary.
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V. THE DOCTRINES CF DETERRENCE AND OTHER
' THEORTES CONCERNING NUCLEAR WEAPONS

A. Doctrines and nuclear weapons

279, Long before the emergence of nuclear weapons, military doctrines of various
kinds have been used to describe the intended conduct of future wars, to control

or guide the use of force and to determine the conditions thereof. The existence
of nuclear weapons and the rapid technological development in this field during the
last 30 years have given rise to numerous military doctrines relating to the use or
threat of use of nuclear weapons and led to their constant revision.

280. The concept of military doetrine is used in somewhat different ways by the
major military Powers. In the West military doctrines tend to be regarded as
operational concepts whose postulates are confined to the use or threat of use of
force. Thus, most strategic doctrines in the West deel with policies concerning
the use of nuclear weapons. In the Soviet Union military doctrine has a broader
meaning and has been defined as "an officially accepted system of views in a given
State and in its armed forces on the nature of war and methods of conducting it and
on preparation of the country and army for war". 20/ The Soviet view of militery
science embraces the entire range of political, economic and technological
considerations which might affect the course of a war.

281, Military doctrines are often formally expressed in statements and speeches by
national leaders and ranking military personalities, but they are alsc reflected in
the military preparations of a given State or group of States, e.g. in decisions

on procurement and deployment, in training manuals, as well as in military and
political periodicals and books.

282. A large spectrum of thinking exists on the subject of nuclear weapons and
their possible use. This thinking is sometimes grouped into certain "schools",
depending on the attitude towards the use of nuclear weapons and the rcle of these
weapons in international relations. These schools range from total acceptance,
through scepticism and relativism, to total rejection of nuclear weapons. Most
notably, the theories that consider use of nuclear weapons as an integral element
of the security of States are hard to reconcile with the ideas behind the United
Nations Charter, sometimes referred to as the concept of "peace through law'. This
will be further discussed in chapter VII.

283. When evaluating the means and importance of military doctrines, consideration
must be given tc the fact that a given doctrine or doctrinal statement may serve
different politieal and military purposes. Even il a particular doctrine has the
form of operatiomal concepts for the conduct of war, its objective may alsc be to
serve as a political declaration with relevance for a situation of peace. Its main’

39/ Oretchko, The Armed Forces of the Soviet State, p. 272.
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target can be a potential military adversary, its ally or a group of States allied
to it, or even political and military circles in one's cwn State. Examples of this
are the doctrines of nucliear deterrence, by which the super-Powers try to convince
each other that it is meaningless to use nuclesar weapons against each other.

284, The credibility of a certain doctrine is naturally dependent upon the means
to implement it., Although any doctrine can be openly professed, tc be credible a
State must have at its disposal the military means which would correspond to the
doctrine. A State must also display that it has the will, if need be, to
implement it,

B. BNuclear weapons and deterrence

285, The phenomenon of deterrence probably existed already at very early stages of
human existence. It is basged essentially on the threat of use of force to prevent
someone from carrying out his intentions. It can take the form of either g threat
to intliet severe consequences in case a certain act is carried out: deterrence
by punishment, or of a threat to Prevent by force the actual implementation of the
act: deterrence by denial. The principle of deterrence has in all times served
as a basls for military doectrines for the defence of States. In the nuclear age,
however, the meaning of deterrence has acquired totally new dimensions.

286. Nuclear deterrence in pPresent conditions is different from deterrence with
conventional weapons in several ways: it can be immediate, total and glcbal,

lever before have States been able to inflict upon each other almost instant
punishment. TIn the nuclear age it is possible to carry cut an attack in a matter
of hours, even minutes. HNever before have States been able to destroy the very
basis for continued existence of other States and regions. And never before has it
been possible to carry out such destruction on any part of the globe, no matter
how distant.

287. A State's defensive capability has in the past often been the basis for the
practice of deterrence, on the principle of making the outcome of aggression more
costly than the benefits which an adversary could derive from it. In the nuclear
age, however, the very cornerstone of what is rrojected as defence is offensive
capability, while defensive capabilities - in the true sense of the word - are
very limited. Thus, deterrence can be said to be based fundamentally on offensive
capebility, meaning the ability to infliet intolerszble damage cn the adversary.
This holds true also in a situation where deterrence by denial, e.g., by the threat
of use of tactical nuelear weapons in a limited battlefield conflict situation, is
considered, as this involves a risk of escalation to higher levels of nuclear
engagement and thus in itself from the beginning carries an element of deterrence
by punishment, which always risks becoming the dominating feature.

288. The above does not mean that defence capabilities today are absolutely

non-existent. . A technological breakthrough in defence systems is unlikely but
cannot be totally excluded. Besides, ABM defence capabilities are limited by the

VAR
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Treaty concluded under the terms of the first SALT agreement of 1972 and of the
Protocol to that Treaty signed in Moscow inm 1974, The ABM Treaty indicated that
both super-Fowers were prepared to continue to rely on the concept of deterrence
ags a hasic feature of their strategic relationship. Concluding this Treaty, they
both implicitly acknowledged the fact that their respective high value targets
mugt remain hostage in case of aggressicn by the other.

289. The concept of deterrence implies that beyond a certain level of expected
damage , States will prefer peace to war. In the mid-1960s, former United States
Secretary of Defense Robert Mclamara stated that unacceptable destruction would
require one fourth to one third fatalities to a population of a large,
industrislized nation and destruction of half to two thirds of the entire
industrial capacity. Likewise, Mr. McNamara has illustrated the United States
capacity for "assured destruction” by stating that the United States, even after
suffering a first strike, could then in a second strike have destroyed two fifths
of the Soviet Unicn's population and TO per cent of its industry.

290. The notion of a deterring level of destruction, it should be recognized, is
entirely relative, for reasons of geographical differences, demographic
considerations (dispersion or concentration of the population) and other factors
{including historical traditions and experiences). It would mest certainly be
different for different States. The notion of "minimum deterrence™ is therefore
difficult to define since no one can define with certainty what constitutes
intelerable reprisal. In any case, the order of damage likely in a nuclear
conflict is beyond all historical sxperience.

291, Moreover, it is probable that States make different assessments of the
relationship between stakes and risk. While the risk depends on the cost of
attack, on the cne hand, and the reprisals or punishment which it will invite on
the other, the assessment by a potential attacking State will alsc depend on the
importance it attaches to what it might gain., A traditional view has been that
the more desirable the stakes, the more inclined the challenging State will be to
take risks. In a conflict situation between two nuclear-weapon States, however,
the risks are so high that many find it difficult to see what gains could possibly
make up for the level of destruction by a reprisal. This raises the fundamental
issue as to whether there are any stakes which may justify risking a nuclear war.

202, The realization of the enormous risk levels inherent in deterrence with
rnuclear weapons cn the one hand, and the evolution and diversification of nuclear
weapons on the other hand, were the essential factors leading to the introduction
of the theory of flexible response. Accordingly, depending on the seriousness of
the situation, a State may respond to an attack with what it regards as
appropriate means, which may be conventicnal weapons, tactical nuclear weapons, oOr
various modes of employment of strategic nuclear weapons. Thus an effort would be
mede to preserve as wide as possible a range of means in order to avoid having to
choose between "all or nothing”. Tt is in this context that deterrence by denial
has become a more frequently mentioned option. As has already been pointed cut,
however, the risk of escalation mzkes every option based on nuclear deterrence by
denial an extremely risky venture. '
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293. Doctrines of nuclear deterrence have bsen criticized not only for involving
unacceptably high risks and holding populations hostage, but also for treating the
conduct of nuclear war as if computers rather than human beings were in decision-
meking positions, for building upon ar inherently unstable balance and, last but
not least, for the lack of acceptable sclutions in case of failure of deterrence.

294 . Very sophisticated doctrines of deterrence have been questioned with reference
to their relation to reality. A prerequisite for their effectiveness has been said
to be that their main features must be mutually understood by the States concerned
and that decision-makers and actors should act rationally. Although the concept

of deterrence lies at the basis of the relationship between the super-Powers, it

is difficult to state with any degree of certainty whether they have accepted the
existence of each other’s doctrines and whether there exists a mutual understanding
of the basic concepts. Some analysts even say that the doctrine professed by one
side might dialectically prcduce the opposite doctrine on the cother sige. 31/ It
is evident that the two super-Powers follow each other's strategic thinking with
the closest attention.

29%. It has often been gquestioned whether decision-makers and others invelved in a
situation which subjects people to the extremely heavy stress that decisions on
the conduct of a nuclear war would most likely produce, wonld act efficiently and
according to the predetermined ruies of a doctrine. Experience from varicus fields
of human activity, especially in conducting war, points to the possibility that
mistakes are often committed and that behaviour not infrequently tends to be
erratic in such circumstances.

266. Peace resting on the system of deterrence has been said to require approximate
parity or balance between the forces of the States involved. The view is held that
parity ceases to exist if one side acquires a "first-strike capsbility”, i.e. the
capacity to deliver a nuclear strike against the other without riskineg an
intolerable reprisal. In these conditions, the general fear is that deterrence

can or may fail. Yet the concept of parity rests on a situation which is
inherently difficult to evaluate. FRach super-Power's nuclear arsenal consists of
many components of different size, function and impcrtance. Since each of these
components may be subject to constant technological development on both sides, but
not always simultaneousiy, parity is a process whose equilibrium must continuously
be re-established. Hence, the notion of balance is then, by definition, almost
unstable. In addition, one cannot ignore the psychological factors in the
assessment of mutual destructicon capabilities. The problems connected with
establishing parity are illustrated bty the introduction of the broader concept of
"egsential equivalence™, which allows for asymmetries in the respective strategic
arsenals.

297. Perhaps the most severe criticism whiech could be addressed towards a system of
security based on the conecept of nuclear deterrence relates to the problem of what

31/ R. Aron, "Initiations & la stratégie atomique", Le Monde,
1k November 1963, p. 3.

foo.
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happens if deterrence fails. It is argued that deterrence has thus far prevented
a world conflict, and consequently that deterrence has worked. Apart from the
fact that many other factors of a historical, political and other nature have to
be considered in that context, it is a truism to say that deterrence works,
because that statement will hold true only until history disproves it. At the
doctrinal level, the idea of intra-wsr deterrence has been introduced both through
the concept of flexible response and through the "selective targeting options®
concept which iz currently being professed by one State. At the same time, some
observers state that war-fighting is an important component of the doctrinal bases
for nuclear arsenals of some States. Perhaps the most dramatic question iz the
risk of a nuclear war which could be launched by accident, either because of
technical failure or human error. At this particular level, while the nuclear-
weapen States have no doubt set up control and command systems which are designed
to minimize these risks, the possibility cf the accidental launch of one or many
nuclear weapons, however small the probability of such risks, cannot be totally
excluded altogether.

268. History indicates that once a particular type of weapon has been developed
past the testing stage it will generally be used. This has not been true of
nuclear weapons, with one exception, but there can be no assurance that it will
remain sc. Thus, the doctrine of nuclear deterrence remains open to the criticism
that, given the nature of these weapons, the risks of the failure of deterrence
are correspondingly higher. It may be argued that they are too high to be worth
taking. In these circumstances, some States prefer to base their security on the
rather hazardous concent of the balance of terror, maintaining that the urgent
priority is to make it es stable as possible. The majority of internaticnal
society believes however that this is illusory, in terms of securing a permanent
and secure system of world peace,

C. Doetrines and technological development

290, The strategic principles underlying the threat of possible use of nuclear
weapons may be regarded as having become inereasingly scphisticated as the range
of means available for implementing this threat has become wider, more complex
and more diversified. This does not mean that military doctrines have no effect
on the development of different types of weapon systems. The doctrines form a
theoretical complex that serves as a basis for defence policy and, consequently.
for the actual deployment of military forces, with all the research, development
and manufacture of new weapons that this implies. On the whole, however, it is
the technological development that has promoted a readjustment of military
doctrines rather than the doctrines that have prompted the development of the
different weapcns systems now possessed by the major military Powers.

300. As long as deterrence between the super-Powers remains linked to the concept
of populations held mutually hostage, it is obvious that the introductiocn of any
new technology that may be perceived as potentially enabling one to disarm the
other by a first strike, will be regarded as a destabilizing factor, though this
argument has often been used to keep the arms race going. The construction of

/oo
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underground silos and the strengthening of intercontinental delivery vehicles, the
intreduction of nuclear submarine forces with missile-launching capability {forces
hitherto considered virtually invulnerable because of their mobility and
invisibility), the replacement of liquid fuel by sclid fuel, and maintenance of
some vulnerable forces like bombers on alerts, are all factors which to some
extent can be said to have helped to stabilize deterrence. It is generally
believed that the more invulnerable the forces, the less tenptation for a State to
risk & first strike because it would in any event be the target of intolerable
reprisals. Improvements in the accuracy of missiles, however, call into question
the invulnerability of stationary strategic weapons, since their protection cannot
withstand the effects of a very close nuclear explosion. The emergence of
precision weapons to be used against hard targets has thus raised the possibility
of a counter-force strategy and has given impetus to new doctrinal developments.

30L. If ICBMs in their silcs cannot be made invulnerable bty virtue of hardening,
defence or sheer numbers against a threat of destruction and if the ICBM force is
deemed vital by a nation as part of its strategic offensive force, 1t seems
possible that the United States and the USSR could place their ICBM forces in a
launch~cn-attack status. This would, however, not be a very stable situaticn.
The disadvantages of a launch-under-attack system lie in the rossibility of
accidental, mistaken launch, and in the new vulnerabilities which such a system
might bring. 8till one of the super-Powers, in the belief that it is to be
vanquished in the strategic arms competitien, might implement launch-under-attack,
as best It can. Even though this might reduce the provocation to initiate a
nuclear exchange, the introduction of such & new element of instability in the
balance would be a matter of serious concern.

302. One aspect of the technological development which should not be overlooked

is the effect of increasingly sophisticated technology on the clarity of
distinctions between various doetrinal concepts. Distinctions between deterrence,
war-fighting, conventional, nuclear, strategic, theatre and tactical are all
becoming very diffuse through the development of wvarious weapon technologies. The
blurring cf these distinctions mey have deleterious effects on the possibilities
of defining a particular nuclear threshold, although the political and
psychological aspects of it are probably more important than the technoleogical
aspect.

303. Besides the technological development there are naturally also other forces
that influence the formation of various doctrines, such as political and military
environment , historical experiences and traditional views, psychological factors
and even environmental considerations.

D. DNuclear doctrines of the nuclear-weapon States

304. In the following paragraphs a brief description is attempted of the main
features of the nuclear doctrines of the nuclear-weapon States. The descripticn
of the various doctrines is made from the perspective of the applicability of the
doctrines towards other nuclear-weapon States. As for the possible use of nuclear
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weapens against non-nuelear-weapon States, these doctrines are discussed in some
detail in chapter VII of this report. It may be recollected that there has been
only one known case where nuclear weapons have besn used, and this was againsi =
nen-nuclear-weapon State. However, in the case of geveral crises or armed
conflicts nuclear weapons were used as ingstruments of pressure or threats against
nen-nuelear-weapon States. Tt should be noted here that since the emergence of
nuclear weapons, no direct military conflict - apart from certain border clashes -
has taken place between nuclear-weapon States, but there has been a great number
of military conflicts between nuclear-wespon States and non-nuclear-weapon States.

30ha. In discussing in the fellowing paragraphs the doctrines of various countries
regarding nuclear weapons, it should be noted that they have historically

undergone considerable change, and that there has been a fair amount of interaction
between the different doctrines, either through the process of negotiation or
through changing percepticns of threats to the national security of those
countries. Needless to say, a great deal of evolution of and interaction between
doctrines may be attributed to development in weapon technologies as well as to
varving aspects of the international relationship.

1. Huclear doctrines of the United States of America

305. Although in the immediate period foilowing the Second World War it was
recognized in the United States that the atomic bomb might potentially change all
military strategy, this bomb was mainly viewed as a scmewhat bigger bomb to be

uged in the same way other bombs had been used at the end of the war. The

United States had a very small stockpile of nuclear weapons and there was no strong
drive to increase to any great extent the size of that stockpile. The United
States had a virtual monopoly of nuclear weapons, but no particular doetrine had
emerged for the use of these weapons.

306. In the beginning of the 1950s, however, a re—evalustion of American defence
policy was begun, under the impact of the changing world situation and the
development of the Soviet Union's nuclear capability. In 1954, the United States
Secretary of State, John Foster Dulles, expressed what was referred to as 'the
doctrine of massive retallation®., Under this doctrine, the United States defence
was reinforced by the threatened deterrent of massive retaliatory power. The
United States, according to Dulles, reserved the option of retaliating instantly,
by means, at times, end at places of our choosing”. 32/ That declaration was
5aid to be intended primarily to underscore the preventive nature of the nuclear
threat. The declaration did not in itself signify a major change in policy but
was a clear expression of a re-evaluation initiated earlier. Neither was it
clear that the poliey should be interpreted as 2 werning that the United States
would auvtomatically bomb the capital of an adversary in the event of an attack on
the United States or its allies over the world. ©On the contrary, the doctrine

32/ Department of State Bulletin, vol. 30, 25 Jenuary 195k, pp. 107-110.
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might well also be interpreted as a form of limited retaliation - that the
United States would not necessarily meet military action where it ocecurred, but
night respond, with or without nuclear weapons, with attacks on strategic targets.

307. The Soviet Union's first thermonuclear test in 1953 and the launching of the
first Soviet Sputnik in 1957 ended the American monopoly of thermonuclear weapons
and made it clear that the United States would thenceforth be within range of
intercontinental missiles. These two advances of Soviet technology - particularly
the latter - had a great psychological impact in the United States at the time.

308. The inereased vulnerability of the United States put an end to the idea of the
traditional "Fortress America". For the first time in this century there was a
serious military threat to the United States mainland. The introduction of
tactical nuclear weapons in the late 1950s and the emergence of the concept of
limited warfare were two convergent factors of readjustment at the level of
military doctrines.

309. Thus, important changes in the nuclear doctrines of the United States took
place in the beginning of the 1960s and the doctrine of flexible response was
announced. The concept of limitation was underlined in the selection of available
means, for fear that a generalized war would lead to mutual suicide.

310. At the level of limited warfare, greater stress was placed on strengthening
the conventional forces of the NATO alliance. Earlier the United States had relied
on the threat of massive retaliation to protect itself, but that doctrine was
considered to have lost much of its credibility in the face of the development

and strengthening of the Soviet Union's nuclear panoply. The view was now that the
strategic foreces of each side would act as a shield behind whieh its conventional
forces could, if need he, carry on a limited war. The conventional forces should
be able to act as a "stopping mechanisn” or impose a '"pause” in the outbreask of
hostilities. 33/ The strengthening of conventional forces was said to aim at
aveiding recourse to strategic nuclear weapons in so far as possible.

311, The question of tactical nuclear weapons wag debated within the NATO alliance.
The alleged preventive and deterrent character of such weapons was weighed against
the risk of lowering the nucleay threshold. When the doctrine of flexidble

response was announced, this in practice implied the existence of flexible and
effective conventional forces, if necessary supported by tactical nuclear fire-
power. The doctrine stated that each case of aggression would be dealt with
independently. It mesnt that recourse to nuclear weapons was not automatic, but
not unthinkable when conventional forces were on the point of being overwhelmed by
the severity of an enemy attack,

312. At the level of total war, the United States Secretary of Defense,
Mr. Rohert McNamara, extended his notion of control and restraint by talking about

33/ This concept was used both by United States Secretary of Defense McNemara
and by General Norsted within NATO.
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attacking only military targets in case of war. In a speech in 1962 he declared:

"The United States has come to the conclusion that to the extent feasible,
basic military strategy in a possible general nuclear war should be approached
in much the same way that more conventional military operations have heen
regarded in the past. That is to say, principal military objectives, in the
event of a nuclear war stemming from a major attack on the Alliance, should
be the destruction of the enemy's military forces, not of its civilian
ropulation. The very strength and nature of the Allisnce forces make it
possible for us to retain, even in the face of a massive surprise attack,
sufficient reserve striking power to destroy an enemy society if driven to it.
In other words, we are giving a possible opponent the strongest imaginable
incentive to refrain from striking our own cities." 34/

313. In his speeck Mr. MeNamara also extended the notion of deterrence and
bargaining into the period after the inception of a general nuclear war, thus
negating the idea that deterrence could only work before the war. Furthermore,

Mr. McHamara announced specifically that the United States had removed Soviet
cities from its first priority target list. He declared that the United States
would not strike Soviet cities unless the Soviet Union attacked fmerican cities
first. In spite of this rather clear expression of the counterforce doctrine,
experts gave little credence to this part of Mr. McNamara's statement, because the
technically feasible options of that time offered limited possibilities of reaching
and concentrating on military targets.

314k, Fifteen years later, however, the then United States Secretary of Defense,
Mr. James R. Schlesinger, was emphasizing the notion of "options'., and more
particularly the need for the United States to possess "forces to execute a wide
range of opticns in response to potential actions by an enemy, including a
capability for precise attacks on both soft and hard targets, while at the same
time minimizing unintended collateral damage™. 35/

315. The intention of giving United States forces “selective targeting options”
applicable to both “hard” ard "soft” targets has often been criticized for making
nuclear war pessible, imaginable or more real. Tt is said that a balance of terror
based on the mutual vulnerability of civilian populations held as hostages is still
the best guarantee of deterrence, and that any move to mitigate the threat of
mutual suicide by shielding the populaticn and the production base thus would
dilute deterrence by making war acceptable.

316. According to the present United States Secretary of Defense, Mr. Harold Brown,

a strategy based on the concept of assured destruction alone "mo longer is wholly

3/ Speech delivered at Anm Arbor, Michigan, on 16 June 1962.
35/ Survival, vcl. XVII, No. 1 {January-February 1975).
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credible", 36/ Yet, two vears earlier, in 1977, Mr. Brown had declared that “any
use of nuclear weapons would run the risk of rapid escalation; a full-scale
thermcnuclear exchange could result only in a catastrophic outcome for both the
Goviet Union and the United States™. 37/ Considering the different functions that
gven one and the same expression of a doctrine might serve, the two views are not
nacessarily totally contradictory. Mr. Brown apparently seeks to retain the option
of making a selective nuclear response even if he thinks it improbable that these
options would be exercised without bringing about an automatic escalation.

2. Nuclear doctrines of the Soviet Union

317. Boviet nuclear doctrines are generally not as openly expressed as is the case
in the United States. Soviet thinking on the subject to a large extent has to be
deduced from very general statements, from military force dispositicons and from
Soviet military writing. This sets limits for the general understanding of Soviet
doctrines, and at the same time creates a greater degree of ambiguity, which
consequently could potentially lead to wisunderstandings. This ambiguity is
regarded by the Scviet Union as a stabilizing factor and has been characterized by
others as a destabilizing foree in the global military balance.

318. As was indicated earlier, the concept of military doctrine is normally used in
& broader sense In the Soviet Union than in the West. The content of Soviet
military doctrine can be divided into two separate, but interconnected groups of
questions - political and military.

319. The political part gives an indication as to the political aims of a war and
its character, the influence of these factors on the formation of the military
forces and the military preparedness of the country. The military part of the
doctrine indicates the means for the conduct of war and guidelines for the
Tormation of military forces, the technical equipment of the forces and their
preparedness. The nuclear doctrines primarily belong to the militery part of the
doctrine but also contain elements of the political part. While Soviet military
doctrine in its general political part desecribes itself as defensive, the military
part, dealing with strategy., operatiocnal art and tactics, lays more emphasis on
offence,

320. Tn the mid-1950s signs of the formation of specifie nuclear doctrines appeared
in Soviet statements end writing. Until then the atom bomb end its implications
for modern warfare had been ignored or rlayed down. Even when thermonuclear
weapons were developed and tested by both the United States and the Soviet Union,
and thus their destructive power and its implications known to Soviet leaders, the
full consequences of a general nuclear war did not seem to be openly recognized in
the Scviet Union.

36/ Statement of Secretary of Defense Harold Browm, on 25 January 1979,
Survival, vol. XXI, No. 3 {May-June 1979).

37/ Statement of Secretary Brown, "The New US Defense Program", Survival,
vol. XTX, No. 3 (May-June 1977).
foee
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321. In 1960, however, the Chairman of the Soviet Council of Ministers,

Nikita Krushchev, anncunced that a new branch of the Soviet military forces had
been formed - the strategic missile forces. At the same time, he announced that
the conventiopal forces would be reduced or replaced, because nuclear weapons ‘'had
" made it possible to raise our country's defensive power to such a level that we
are capable of making further reduction of our military forces". 38/

322. Krushchev's announcements were supplemented by a statement by Defence Minister
Malinovsky in 1961, when he stated that one of the most important points of the
Soviet military doctrine was that a world war - if initiated by imperialist
aggressors - "inevitably would take the form of a nuclear missile war'. 39/ Those
statements indicated that the concepts of deterrence and massive retaliation pleyed
an important part in Soviet thinking at the time.

323. These and other statements were followed in 1962 by the publication by
Marshal V. D. Sckolovsky of a comprehensive work on military strategy. Here, the
devastating effect of nuclear weapons was fully recognized, as well as the
revolution of military strategy that they had caused. One central thesis was that
a war where the super-Powers were involved inevitably would escalate to & general
nuclear war: "It should be emphasized that, with the international relations
existing under present-day conditions and the present level of development of
military equipment, any armed conflict will inevitably escalste into a general
nuclear war if the nuclear Powers are drawn into this confliet," LO/

32L. Regarding war against the Soviet Union, Mr. Sokolovsky wrote: "If a war
against the USSR or any other socialist country is unleashed by the imperialist
bloc, such a war will unavoidably take the nature of a world war with the majority
of the countries in the world participating in it," 41/ In 1963, however, a new
edition of Mr., Sokolovsky's work appesred. While the second edition - as well as
subsequently the third - still contained descriptions of future wars that
generally stressed their escalatory nature, some changes in the text implied =z
more flexiblé dpproach. In the above quotation, the words "will unavoidably’ were
replaced by "might”. The following addition to the second edition also illustrates
an increasing flexibility as to the use of strategic or tacticel nuclear weapons,
thus indicating possibilities other than simply strategic massive retaliation:

"In working out the forms and methods for conducting a future war an entire number
of questions should he considered:; how will the war be unleashed, what character
will it assume, who will be the main enemy, will nuclear weapons be employed at

38/ Pravda, 15 January 1960.
39/ Pravda, 25 October 1961.

4o/ V. D. Sckolovsky, Soviet Military Strategy, English translation,
MacDonald and Jane's, London, 1975, p. 195.

L1/ Ibid., p. 208.
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the very start of the war or in the course of the war, which nuclear weapons -
strategic or only operational-tactical - where, in what area or in what theatre
will the main events unfold, ete." 42/

325. A widely held view is that Soviet military strategists are generally inclined
to recommend an early use of nuclear weapons. This view is probably a result of
the detailed and penetrating way in which nuclear war is treated in Soviet military
writing. The impression is formed that it is not the threshold between
conventional and nuclear weapons which is the most important, but the threshold of
war in general.

326. Around 1970, however, some signs appeared that strategists in the Soviet Union
considered the conventional option feasible even in a general war. A Soviet
military writer, Colonel-General A. S. Zjoltov, stated without any reservation
that "it is completely possible that a war can be conducted with only conventional
weapons'. He said that: first, war without nuclear weapons is possible; second,
even if nuclear weapons are used, these weapons cannot solve all military tasks,
thus can the territory of the enemy not be ocecupied; third, the use of nuclear
weapons against some targets may prove not operative; fourth, nuclear weapons can
under some circumstances be an obstacle for the advancement of a country's own
forces; and fifth, many conventional weapons can be used with great effect against
the nuclear weapons of an enemy. E;/

327. Although this particular statement may not express an offiecial poliey, it

is an indication that Soviet strategy has perhaps more flexibility than often
assumed. Also later formulations of Defence Minister Gretchko seem to indicate
that the earlier, almost automatic recourse to nuclear weapons that seemed to be
advocated hag been replaced by a different, more flexible view, conditioned by the
lack of knowledge of how a future war might take shape. Lk/

328. There is reason to believe that Soviet military strategists now seem to
consider the possibility of a local (limited) war using tactical nuclear weapons,
and even the possibility of & general conventional war. But this does not
necessarily mean that the option of massive retaliation has been abandoned as a
basic feature of Scoviet nuclear doctrines.

3. Nuclear doctrines of China

329. Like the other nuclear-weapon Powers, China has repeatedly asserted that it is
for reascns of defence that it has built up a nuclear arsenal. Unlike other nuclear
Powers, however, China has stated on a number of occasions and in various
circumstances that it would never be the first to use nuclear weapons.

42/ Ibid., p. 288.
43/ A. 8. Zjoltov, Milit#rische Theorie und Milit#rische Praxis, Berlin, 1972.

L4t/ Gretchko, op. cit., pp. 348 and 349,

/v



A/35/392
Fnglish
fnnex

Page 111

230. China has never openly expressed ites views concerning conditions for the use
of nuclear weapons or expressed any definitive form of given nuclear doctrine.
This has by some been tsken as an indication of a '"caleculated ambiguity" designed
to maximize uncertainties about Chinese intentions and capabilities, Eﬁ/

331. Characteristic of China's attitude towards nuclear weapons has been g tendency
to downgrade the significance of these weapons. This was derived very much from
the judgement on the part of the Chinese leadership that thermonuclear war waged
upen China because of the lang configuration and population distribution would not
produce as extensive damage as it would in some other countries. That was the
reasoning stated behind such an attitude of downgrading. Even if Mac Zedong's
words about the atom bomb as a "paper tiger’ 46/ are not necessarily
representative, some Chinese statements seem to reflect a belief that nuclear
weapons are not so powerful and effective as they appear to be. At the same time
other Chinese statements reveal that China has been very much aware of the
disastrous implications of a thermonuclear war for China and for the world.

332. China's defence policy has for many years been based on the concept of a
"people's war” on the one hand and nuclear deterrence on the other. Tn the 1960s
the people's war concept was the dominating feature. According to Mao Zedong ,

an attack on China, whether nuclear or conventional, would have to be followed

by an invasicn of ground foreces, and here the supremacy of the people's war
concept would be felt. Hostile forces would be lured deep into China's territory,
"bogged down in endless battles and drowned in a hostile human sea”. L7/

333. During the last years it would seem that the adherents of the concept that
men are more important than weapons have lost ground. Furthermore, there are now
indications that efforts are under way to develop more modern general-purpose
foreces in order to meet more limited military contingencies than the extremes of
nuclear deterrence or mass war. There are also recent indications that China is
interested in developing tactical nuclear weapons. Development and deployment of
such weapons would probably indicate a fundamental change in the underlying
concepts of China's defence policy.

L, Nuclear doctrines of the United Kingdom

334. The United Kingdom attaches great importance to its special ties with the
United States, including those developed during the Second World War, and has
since then particularly conceived its defence plans in the context of a special
relaticnship with the United States. Thus, it has concluded several agreements on
military nuclear co-operation with the United States.

Ei/ Baylis, Booth, Garnett and Williams, Contemporary Strategy . Theories and
Policies, London, 1975, p. 260.

L6/ Mao Tsetung, “Tmperialists and 411 Reactionaries are Paper Tigers",
Current Background, No. 534, 12 November 1958, p. 8.

47/ Powell, "Macist Military Doctrine”, Asian Survey, April 1968.
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335. However, co-operation in development of nuclear submarines, launchers and
warheads was made subject to significant political conditions. The United
Kingdom's nuclear submarines have, in fact, been assigned to the defence of NATO,
and the United Kingdem is now operating in the context of the Atlantic alliance’s
"international comtribution to deterrence’. HNevertheless, the agreements allow

the United Kingdom's Government to dedicate its relevant forces, currently assigned
to NATO, for solely national purposes, if its "yital national interests' are at
stake.

336. It is therefore difficult to assess the extent to which the United Kingdom
would operate its nuclear force independently. 1In theory, if it chose, it could
always withdraw its forces from NATO and declare that it was free to make use of
its weapons as it saw fit in any conflict involving its vital interests. In
practice, however, such a possibility is remote, particularly since co-ordination,
planning and the allocation of targets to be destroyed by United Kingdom forces

in time of war all take place in peace-time. It is hard to see which political
considerations could justify an autoncmous use of British nuclear forces, or under
what circumstances they could be embroiled in a nuclear conflict which did not
involve the Atlantic alliance. Still, the fact remains that the United Kingdom
possesses nuclear forces which could, if necessary, be used independently.

337. These consideraticns explain why the debate on strategy within the United
Kingdom is today generally bound up with Atlantic defence and why the United
Kingdom aslmost never publicly dissociates itself from the main lines of thought
stated within WATO.

5. Nuclear doctrines of France

338. France holds that nuclear weapons are, in the final analysis, national
weapons. The Government ‘s 1972 White Paper on national defence states that:
"Unless vital interests are at stake, the threat of recourse to nuclear weapons
has absolutely no credibility ... In any event, the exclusively national and
essentially defensive character of_ deterrence is evident here ... If they /[the
United States and the Soviet Union/ recognize objectively that deterrence between
them will be effective only when their national sanctuaries are directly
threatened, it must be concluded that the defence of Western Europe will not

automatically benefit from American deterrence”. 48/

339. The main idea of French deterrence - the weak deterring the strong - is that
the weak must have the means to inflict upon the strong a punishment proportionate
to the value that defeating the weak represents for the strong. In the French
view, therefore, the deterrence of a medium nuclear power is credible even if the
size of its strategic nuclear forces could not at all be compared to the size of
the forces of the super-Powers.

48/ Livre blanc sur la défense nationale, Tome I, 1972, P. 8.




Af35/392
English
Annex
Page 1173

340. At the doctrinal level, France has never endorsed NATO's strategy of flexible
response, nor has it adopted such = strategy for itself. In French eyes the way

to avoid war is to rely on deterrence. In this connexion it should be pointed out
that the French conventional ground forces have as their prime purpose to test the
determination of an aggressor to continue the war into France. If 80, the tactical
nuclear weapons assigned to the ground forces could be used to warn an aggressor
that he is cressing “the threshold of critical sggression”, that is, the point
where France would consider launching a strategic response.

341. Ho one has ever defined this threshold. The motive behind this uncertainty
is to strengthen deterrence. But it alsoc raises the question of the relaticns
between France and WATO. T+ seems reasonable to believe that the threshold of
critical aggression could only be reached after a certain period of warfare in
central Furope.

342. The possible introduction of the neutron bomb into the French nueclear arsenal
raises the question whether those weapons will be designed for combat or deterrent
purnroses. It is perhaps too soon to give an opinion on this subject, but it is
not unreasonable to assume that these weapons may be intended to introduce, in the
long term, greater flexibility in the display of the French nuclear doctrines.

343. France regards its strategic nuclear weapons as part of its central systems
on the same footing as those of the United States and the Soviet Union and it
therefore rejects their inclusion in negotiations on so-called gray area weapons .
With their force the French retain a separate European decision centre for the use
of nuclear weapons.

E. Doctrines and security

3k, The impact of the doctrines of nuclear deterrence on international security
is difficult to separate from the impact of the very existence of the weapons
themselves and the techneclogical development of huclear-weapon systems. Once the
weapons exist - and consequently also the possibility that they may be used - the
particular role in international security of the dectrines for their use might not
become a matter of primary concern when the actual use of these weapons 1is
contemplated. The specific fTeatures of the doctrines, however, determining the
conditions for the use of nuclear weapons and the way in which they may be used,
are important factors when the implications of the nuclear arsenals for
international security are defined, While the latter subject is treated in the
following chapter, some observations on the impect of the doctrines, as such, may
be worth mentioning here,

345. One obviocus question concerns the credibility of the doctrines, not in the
sense whether s State has the means and thus the ability to implement a certain
doctrine, but in the sense of the relationship between doctrines and reality. Will
the docirines really prove to be reliable instruments in a crisis situation, or
will the situation develep independently of the doctrines? Tt is impossible to
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answer this with any degree of certainty, but it must be pointed out that wars
have hitherto had a tendency to proceed and end in ways not predicted. The risk
of a nuclear war getting out of control is obvious, and might even be likely.

346, Another question is whether it is possible in reality to retain a distinction
between different doetrinal scenarios once a conflict is under way; i.e., is it
possible to distinguish between a counterforce attack aimed at destroying military
targets and a counter-value strike aimed at weakening the industrial capacity of a
State? Having launched a counterforce strike, what assurances could a State have
that the adversary would not respond by counter-value attack, aimed at cities,
since there would be little point in striking at silos already emptied of their
missiles? HMoreover, can the first-strike State be counted upon to act with
restraint? Would it not be tempted to strike with greater force for fear that the
adversary might begin a second round of escalation in the means employed?

347. All these questions raise serious doubts about the possibilities of keeping
developments under control and within the limits determined by doctrines.
Nevertheless, different doctrines may have different security implications.
Deterrence in the form of massive retaliation - on which the concept of deterrence
ultimately rests - has vast consequences for the whole international community in
case of failure. While is is difficult to state whether, and to what extent, it
has contributed to avoiding war between the super-Powers, it is clear that it has
not sheltered the non-nuclear States from the threat of others, nor prevented a
number of conflicts involving both nuclear and non-nuclear Powers.
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CHAPTER VI

SECURITY IMPLICATIONS OF THE CONTINUED QUANTITATIVE INCREASE
AND QUALITATIVE IMPROVEMENT OF NUCLEAR-WEAPON SYSTEMS

345, The eoncept of security among nations is very complex and open to different
interpretations. In a regional context, States sometimes achieve what is perceived
as a higher level of seeurity by entering into an alliance. The same level of
national security may be obtained by regional co-operation and disarmament or arms
control agreements. It is then recognized that a widened economic and cultural
co-cperation between States can help foster an increased interdependence.
International security can, in this perspective. be seen as the highest ‘regional”
level. 1Ir the following paragraphs | the impact of the further spread and
development of nuclear weapons on all three levels will be analysed.

3k9, Another dimension of security is the somevhat theoretical distinction between
reality and perception. Hence, in the military field, capability is distinguished
from the intentions for use. The ay in which a State assesses its national
security will, by definition depend on its perception of the actual or potential
threats to which its security and other needs are subjected and on its capacity to
meet such threats. Perception may be critical especially vhen it leads a State
to conclude that its security is threatened. Even when such a belief iz mistaken,
it may have a self-fulfilling character. and so stimulate an arms race or an apen
conflict between States. The national security of a State may be threatened not
only by militery force but also by political and economic measures. Vulnerability
which derives from a dependence on other countries mey . however ., be turned into a
state of mutual interdependence. In this case, haostile action by one country
could hurt all and thus be counterproductive. :

350. Only a handful of 3tates so far possess nuclear weapons. 52/ The reasons for
acquiring them are many: enhancement of national security. the enhancement of
national status and prestige, the protection of national independence and freedom
of action, the promotion of scientific and technological development, pressures
from special interest groups within Governments  and the desire to have a

- paraniount instrument of policy. It is therefore likely that these same motives. or
some of them, could be invoked also by other States going nuclear.

351. 1t should be kept in mind that the large majority of States are in no position
to develop nuclear weapons. A great number of States have renounced the
acquisition of nuclear weapons, directly or indirectly, including throuesh
-adherence to the Treaty on the Non-Proliferation of Nuclear Yeapons, the Treaty

for the Prohibition of Nuclear Weapons in Latin America (Treaty of Tlateloleo) and
other international agreements. At the same time, there are some States . belonging

Eg/ The United Statcs, the Soviet Union, the United Kinpdcr:, Frence and China,
Indis ccnduected o peaceful explosion in 1974 dercnstrating a carability to
construct nuclear weapons. The Covernment of India has repeatedly stated that
India has no intention of constructing nuclear weapons. Israel and South Afriecs
have denied unofficial reports that they have constructed nuclear weapons.
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to alliance systems., which rely on nuclear weapons for their security and which
have nuclear weapons on their soil and train their troops in the deployment and
use of such weapons. With time, the technical and economic obstacles to nuclear-—
weapon production are decreasing. It will thus require a political will by the
non-nuclear weapon States to continue to abstain from these weapons. At the same
time, possession of nuclear weapons by a few States which are militarily
significant gives currency to the notion that States which aspire to great.-Fower
status need to acquire nuclear weapons.

352, Preoeccupation among the nuclear-weapon States zbout vertical escalation of
their arsenal has led to a situation in which their cepabilities of contributing to
regional security have diminished. It is often argued in various international
forums that nuclear weapons are today less credible even for limited security
purposes. There are those who observe that this situestion is not totally unrelated

to the world -wide concern over horizontal nuclear proliferation.

Wuclear weapons and naticnal security

353, The ways in which Governments define national security differ. The same can
be said about the relationship between national security and the role of nuclear
weapons. The following sections will consider the super. Powers, other nuclear-
weapon States, and non-nuclear-weapon States, including those with significant

~ ipdustrial and technological infrastructures.

The suner-Powers

35l . The two super-Powers, the Soviet Union and the United States maintain the two
largest nuclear-weapon arsenals in the world. They alsc possess very large
conventional armed forces and are strong economic Powers with a large population,
large industrialized capacity, advanced scientific and technological capability

and significant natural resources. From the point of view of their national
security, however, each considers the main threat to arise from the strategic
nuclear-weapon systems of the other super-Power. It has been shown in previous
chapters how these arsenals have been enlarged and how aifferent strategic doctrines
have been adopted at different times by each super-Power to provide what wes
thought to be necessary to enhance and protect its national security. One concern
has been the possibility that one of the super-Powers would attain ‘nuclear
superiority”’, notably in terms of u first-strike capability that could be used to
eliminate the strategic weapons of the other. A second consideration pertains to
the instability of the mutual deterrence situation: how political, technical or
humen mistakes could unleash a strategic exchange with vast conscquences.

355. If one super-Power were to achieve "nuclear superiority” in some meaningful
and lasting sense (if that is possible), there would, in effect, be only one
nuclear super-Power, with the comnsequences that this might have for international
relations. It is therefore not surprising that neither seems confident that the
cther has eschewed the goal of superiority. BEven when the two agree to avoid

unequal capabilities, each considers that its netioral security depends on the
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§ontinual improvement of its forces in order to match, or keep ahead of , comparable
ilmprovements in the other's forces. At the same time, it would seem virtually
impossible to attain nuclear superiority when the strategic forces are as numerous,
dispersed and protected as at present. The argument is more forceful in the
opposite direction: because of the vast numbers of strategic nuclear weapons in
existence, it should be possible to undertake major arms reduction without
jeopardizing the national security of the two super Powers.

356. The same coneclusion follows from a consideration of the stability of the
nuclear deterrence situation: the more numerous the weapons, the more complex the
systems and sophisticated the doctrines, the more likely it may be that the
weapons may be used by mistake, be it a political, military, technical or human
mistake. There is no foolproof systen for the control of nuclear weapons.

Various methods may be used to decrease the risk of a mistake, but in spite of

all efforts accidents have occurred involving nuclear weapons and they will
continue to occur. This is a concrete threat to the national security of both
super-Powers. FEach is dependent on the "nueclear stability” of the other. One
example of this is the false alarm in the United States, on 9 November 1979, of a
Soviet missile attack. The attack warning gave the United States military command
barely five minutes to react before the first Soviet missiles - supposedly
launched from a submarine - were to hit their targets. Yet it was not until a
minute after these warheads were to have struck that it was clear that the alert
had been caused by a computer error. A war game tape had somehow gone out as the
real thing. Other false alarms, such as on 3 and 6 June 1980, have been reported.

357. One further and most important aspect of the stability of the system of
mutual deterrence lies with the guality of the continuing nuclear arms race,

There are several views az to the roots and causes of the arms race and each may
highlight a particular aspect of the problem. TIn all these theories one must ask,
however, what assurances do they provide that the underlying process of research
and development will not yield military applications of a destabilizing nature?

To put one's confidence in "living with the nuclear arms race" may thus be an
ominous invesztment for the future.

358. The nuclear arms race has been a major feature of international relations
since the Second Vorld War, Sometimes it has seemed as if one super-Power has
sought an offensive capabdility superior to that of the other super-Power. In
other cases the mutual mistrust has led both States to seek simultaneocusly a
military capability that each hoped might deter the other party from launching a
military attack or convince it that it could not succeed in an attack or would be
defeated in a military conflict. The conventional view is then that the military
capabilities of the two States are perceived to increase by a process of action-
reaction, the end result being status quo but on a higher level of armaments.
This is often referred to as the arms-race spiral.

359. This phenomenon could cccur even when the two sides were agreed on the
principle of parity in their respective forces. The capability of the opponent'’s
military forces has in practice often been overestimaeted to allow for errors or
uncertainty in the available information. The forces judged necessary to match
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that capability could then also be overestimated by a cowparable rargin to provide
for a reserve capacity. Unless this phenomenon is checked, therefore, the
principle of parity in forces could still cause an arms race.

360. According to another view, the development of new strategic weapons systens

is pot an action-reaction process but the result of two parallel, but separate,
processes driven by independent stimuli in the two super-Powers concerned.
Decisions to acquire nuclear-wespon systems (and other capabiiities) could be taken
in order to satisfy demands of various sectional interests within Governments
(interservice rivalry in the military establishment or between other interest
groups may be cases in point).

361. Profound developments of the strategic nuclear systems have been made possible
by very large investments in applied research ancd military technology. This has
provided fuel for the miclear arms race in that programmes have been funded by

one Power just to ensure that the other might not gain an edge in the development
of a certain technology. Once this technology hes been developed, however . the
temptation to take advantage of it is usually difficult to resist.

362. Ko attempt will be made to weigh the above-mentioned factors comparatively as
elements of the nuclear arms race between the super-Fowers., Whatever the character
of the nuclear arms race, each super-FPower perceives that its national security
depends heavily on nuclear-weapon systems and on a continuous upgrading of the
capability of those systems. No doubt, the risk of a nuclear conflagration has
deterred the super-Powers from allowing any confrontation between them to escalate
to global war. Tt is a lamentable state of affairs, however, that if a full-scale
conflict were to occur, the price to ke paid would be the certain destruction of

their own societies and very extensive conseguences for the rest of the world.

363. It was an encouraging development when the two super-FPowers agreed to begin
their Strategic Arms Limitation Talks (SALT). A detailed discussion of their
mutual interest in an improved national security could have had important

. consequences to the best interests also of the rest of the world. This could have
been the case, not only in terms of arms limitation but also for a strengthening
of détente and international relations in general. ©So far, however, SALT has not
led to steps of disarmament and has had only limited effects from the arms control
point of view. It has rather served to strengthen the super-Power conviction that
deterrence must be based on a balance of terror. Against the background of the
current impasse in the BALT process, decisions are being taken to increase the
size and capacity of the nuclear forces of the super-Powers which are likely in the
long term to have adverse rather than positive effects on the level of national
security felt in each States.

The_other nuclear-weapon States

36L4. The nuclear forces of China, France and the United Kingdom are much smaller
than those of the two super-Powers. 5til11, these arsenals are far from
insignificant and include both fission and fusion weapons that could cause vast
damage, particularly if used against urban targets.

I



A/35/392
English
Annex

Page 119

365. The States which acquired a medium-level nuclear capability did not necessarily
do so solely for the purpose of meeting their requirements of national security

as they were perceived. A concern Tor national prestige may &lsc have been
relevant. 1In the case of France there was the added desire to secure at the same
time a capability which misht provide a measure of independence from the

United States deterrent. Like the United Kingdom, France also sought to exert a
certain influence on the use of that deterrent. Nevertheless , once nuclear

weapons were acquired, their possession and the ensuing implications have come to
have a prineipal bearing on the national security of the medium-level.nuclear .
weapon Powers.

366. It is evident from the large difference in the number of nuclear weapons
available to the two sides that the possibility of deterring a nuclear attack by a
super-Power depends on the medivri.level Power being credibly able to infliect
significant retaliatory damage on civilian targets. With 2 vulnerable nuclear
force, a counter-value strategy would need to rely on a first strike against the
super-Fower . With its nuclear weapons in an SLBM-system, on the cther hand,; the
concern of a medium-level nuclear-weapon State would be the long-term protection
and the survivability of that system. Anti-submarine warfare is an sres of intense
research and development 2y the super-Powers. From the viewpoint of national
security  the isolated deterrence capability of the medium-~level nuclear-weapon
States thus rests on even more uncertain foundaticns than those of the super-Powers.

36T. There is finally the consideration that a decision by a medium-level nuclear
Power to target nuclear weapons azainst a super«Power would invite countertargeting
by that super-Power. Once having resorted to the use of nuclear weapons, a medium-
level nuclear Power would therefore be subjected to a much greater amcunt of
destruction than it was itself able to inflict. This again raises basic questions
of credibility for the medium-level nuclear Power.

The non-nuclear-weapon States

368. Among the variocus concerns that might prompt a non~nuclear~weapon State to
consider acquiring nuclear weapons, the gquestion of the impact on its national
security must play a central role. If there are no pood security arguments for an
acquisition and if, on the contrary, good arguments point the other way , then the
case for becoming a nuclear-weapon State should be a dubious one. There is,
however, an obviocus difficulty in proving this point at a time when the nuclear-
weapon States are continuing the development of their nuclear arsenals at a fast
pace. Their example is a bad one. It allows a Justification for other States to
acquire nuclear weapons. At the same time, the technical and economic diffieculties
in going nuclear are gradually decreasing with time, as discussed in chapter IT.

369. Nuclear wegpons have already been used in war against a non-nuclear-weapon
State, Japan. Tt is therefore not inccnceivable that a State which found itself in
conflict with a nuclear-weapon State might incur the use or the threat of use of
nuclear weapons. Such a cource of action is becoming increasingly unlikely, partly
because of the development of the percepticn of a threshold against the use of
nuclear weapons in war and because of the concern that the use of such weapons would
risk a spread or an escalation of the conflict.
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370. This situation may, however , not be a stable one. The super-Povers in
particular, have developed substantial arsenals of tactical nuclear weapons., Th-ir
military planners do not exclude the integration of these weapons into the order

of battle in certain theatres, particularly Furope. This could therefore lend
credipility to the possible use of nuclear weapons in a conflict, e.g.. one which
began with an attack by conventional forces. Also in order that the mere

existence of nuclear weapons can be perceived as a threat in certain crisis
situations. When the weapons exist there is also the possibility of their
sccidental or unintentional use, leading to wider consequences.

371. Because of the existence of nuclear weapons, those States which do not possess
them have chosen various means to shield themselves against the possibility of
nuclear attack. One aspect is the consideration that possession of nuclear

weapons might invite a nuclear threat or attack. But some non-nuclear weapon
States consider that the absence of a pledge on the part of the maclear-weapon
Powers that they will not use nuclear weapons against non.nuclear-weapon States
under any circumstances undermines the validity of this proposition.

372. Some States have sought further protection against nuclear attack by entering
into an alliance with a nuclear-weapon State, providing a "nuclear umbrella’,
sometimes by accepting nuclear weapons based on their soil. This question is
further discussed in the following section, "Nuclear weapons and regional
security”. Other non-nuclear-weapon States pursue the obverse approach and seek
guarantees that they will not be subject to use, or threat of use. of nuclear
weapons by nuclear-weapon States. A number of States have proposed in
international forums that nuclear-weapon States should accept treaty obligations
to eschew the use of nuclear weapons. BSuch proposals have generally nct been
supported by the nuclear-weapon States. These "hegative" security assurances are
discussed further in chapter VII.

373. The question then remains to what extent non-nuclear-weapon States could deter
nuclear attack by themselves going nuclear and what effect such a move would have
on their national security. A significant number of non-nuclear-weapon States

have adegquate industrial and technological infrastructures to develop fission
weapons. A few would alsc have the technological capability. with time, to
construct a nuclear force comparable to that of medium~level nuclear Powers.

There are therefore two principal levels of capability to be considered - the
capability to deter attack (nuclear or conventional) by a nuclear-weapon State and
the capability to deter military threats posed by the conventional military forces
of a non-nuclear-weapon State.

37k, Any State which wished to acquire a capability to deter a nuclear attack by
‘& nuclear-weapon State would need to acquire a system which was capable of
inflicting significant damage on the nuclear-weapon State and which was not
vulnerable to pre-emptive attack. This capability would correspond to that of a
medium~level nuclear-weapon State, as discussed atove. A major part of the cost
of such a system would result from the effort to ensure its survival of an attack
and its effectiveness against the defences deployed by a nuclear-weapon State.
This cost could be of sufficient magnitude to dissuade even wealthy States from
the nuclear option.
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375. Japan is sometimes cited as an example of a State for vhich acquisition of a
medium-level nuclear capability might have been technicelly and economically
feasible. In addition to the very strong public sentiment against nuclear weagpons
both on moral and bsychelogieal grounds, due very much to the naticnal experiences
of 1945, there are other considerations regarding security implications of such
weapons. During the national debate which preceded Japan's ratification of the
Treaty on the Non-Proliferation of Huclear Weapons in 1976, it was apparent that
consensus existed on a number of reasons why Japan's national security would not
be enhanced if it acouired nuclear weapons. Because of its high population, Japan
is very vulnerable to g nuclesr attack. The nuclear deterrent would therefore need
to be of a medium-level capability, i.e., well protected and ineluding a
sophisticated communications and support system. The cost would have been
extremely high. The develcpment of suech a forece would furthermore have regquired a
long lead--time, Finally, there was the Prospect that, by the time of completion,
the arsenal might slready be in need of sophisticated systems, ineluding, for
example, improved systems and command and control arrangements.

376. A lower level of nueleer capability which a non-nuclear-weapon State might
censider acquiring is to deter g conventional military attack by a nuclear-weapon
State. The acquisition of such a “"tactical nuclear capability" was given detailed
consideration by Sweden in the late 19505 and cerly 1960s. In surmary . the
discussion led to the conclusion that Sweden's national security would have been
weakened rather than enhanced. First, the acquisition of the nuclear force would
for reasons of cost have weakened the existing conventional military capability.
Secondly, the use of battlefield nuclear weapons, or the threat of their use,

would in many instances have invited nuclear retaliation by a nuclear-weapon State,
This would have led to a far greater level of destruction on Swedish territory than
in the case of a conventional military conflict. Its deterrence strategy would
therefore have sericus credibility difficulties,

377. A still lower level of deterrent Torce which a non-nuclear-weapon State may
consider acquiring is a rudimentary to modest nuclear force against a possible
military attack by a non-nuclear-weapon State. Such a nuclear force would
basically require acquisition of a sufficient number of nuclear weapons to threaten
vast destruction and casualties on the territory of an adversary. The difficulty
with this scenario is, of course, that the non-nuclear-veapon State to be deterred
mey also be tempted to go nuclear and it is by no means self-evident that a nuclear
confrontation situation would be better than a conventionzl one for the national
security of either State. Rather, there seem to be gtrong arpguments to the
contrary.

378. First, the acquisition of a nodest nuclear-weapon force by cne State would
have a dramatic effect on the local strategic environment. Not only its main
adversary but also many other Statcs in the region could be expected to review
their level of national security. Those which felt that their national security
was in some way affected might decide to acquire a comparable nueclear capability,
There is thus the tangible risk that, with time, the vhole region would go nuclear,
In this context it should be remembered that nuclear-weapon proliferation is a
process which is difficult to reverse. Once the knowledge of nuclear-weapon design
is acquired, the capability would be easier to re-establish.
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379. Secondly, a basic diffieculty with the proliferation scenario is that the new
miclear capabilities established would be rudimentary and modest not only in terms
of numbers of weapons but also with regard to the systems for command and control
and the methods for protecting the nuclear weapons against attack, This, in turn,
may lead to a "delicate balance of terror’, thus increasing fears of attack in
politically tense situations.

380. The major result, as in the case of the super--Power nuclear arms race, would
be simply to raise the level of destruction that would occur if there was a
conflict. With proliferation, the international system of States would move
towards a situation where national security would be upheld, not by the best
principles of intarnational law, but by the harshest possible rules of punishment.

381. There is further the general problem of escalation of conflicts to be
considered  escalation up to the nuclear level as well as to affect a widening
circle of States, including the present nuclear-weapon States. This raises the
possibility, e.g., that one or more of the nuclear-weapon States may target some of
their own nuclear weapons on an emerging nuclear-weapon State in order to prevent
its engaging in nuclear blackmail or threats against other countries.

382. Because of the many uncertainties and destabilizing elements present in the
proliferation scenario it is not surprising that the international community pays
close attention to the problem. A State going nuclear could therefore expose
jtself to a wide range of political condemnation, ineluding sanctions. This may
bear directly on national security in the military sense or on various areas of
international relations, such as trade, economics end technical co-operation. It
shows that commitments not to acquire nuclear weapons have become interwoven into
the full complex of relations among States.

383. It used to be that the holding of a nuclear-weapon test was the demonstration
of a State becoming a nuclear-weapon FPower. There is today., however, the emerging
phencomenon of the "undeclared” nuclear-weapon State. There have been persistent
reports that a few States may already have carried out a considerable amount of
work towards developing a nuclear-weapon capacity. A State in this category could
thus be .suspected of having a.nuclcexr capability without actually having
demonstrated it, and consequently be regarded as posing a threat of nuclear attack.
If so, many of the adverse consequences for netional security would be present in
the sense that has been discussed above. In this field there are persistent
rumors that Israel and South Africa have acquired or are on the way to acquiring a
miclear weapon. Two United Nations studies are presently under way on this subject.
There is no doubt that these two cases are a source of concern within the
international community.

Nuclear weapons and regional security

384, There exist various comcepts of regional security. ©Some countries seek their
security within the framework of a military alliance, others through agreements on
regional co--operation. The regional framework proves as favourable for the
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enhancement of security through measures aiming at eliminating the nuclear risk,
the most striking example of this being the Treaty of Tlatelclco for the creation
of a nuclear-weapon-free zZone in Latin America.

385. In an alliance, the nuclear weapons of the super-Powers are intended to play
an lmportant role by offering an 'umbrella" - either explicit or implicit - to
allied countries. In general, the nuclear weapons are then seen as providing a
deterrent against all forms of military attack - conventional as well as nuclear.

386. Notwithstanding the general opposition to the concept of the spheres of
influence, particularly as expressed by the countries of the third world, there is
a danger that local or regional conflicts may be internationalized through the
intervention of the nuelear Powers, with the consequent dangers of escalatiocn.

337. In Europe, where the interests of the super-Powers are directly engaged,  the
existence of nuclear umbrellas protecting allied States is intended to reinforce a
deterrence situation whereby the security of the regiom is regarded as indivisible
from the security of the super-Powers themselves. Accordingly ., any attack by one
super-Power on the allies of the other could be regarded and treated as an attack
on the second super-Power and might well provoke an initial response., at leasgt
with theatre or tactical nuclear weapons, if not with strategic weapons. The
deterrent effect would therefore be strong.

388. Doubts have, however, been expressed concerning the ultimate credibility of
the commitient of the super-Powers' strategic forces to deter an attack in Europe,
i.e. the willingness of the super-Powers tc risk the devastation of their
homelands for the defence of their allies. The possibility is raised that an
attack might be launched and defended against by the use of theatre nuclear forces
on both sides, thus leaving central Furope a nuclear wasteland. This possibility
is sometimes referred to as decoupling. :

389. One further consideration which, on the other hand, may re-emphasize the
intended function of the nuclear umbrellas in Europe is that the super-Powers
possess a regional "strategic” dimension in the deployment of their nuclear forces
in Europe. In the context of the alliances, weapon systems such as Perghing IT,
cruise missiles, 55-20 and the Backfire bomber would have a strategic rather than
a battlefield function. There is now, therefore, the prospect that the phenomenocn
of the strategic nuclear arms race between the super-Powers, and all the guestions
which it poses for global security, will occur on a smaller scale in the Furopean
theatre and peose similar questions on a more limited basis. Sueh is the somewhat
uneasy talance that nuclear weapons provide for the security of FEurope.

390. Also in other regions, where the security interests of the super.Powers may be
of a lower order or less directly engaged than in Europe, their nuclear weapons
may be intended for, or regarded as providing, an over-all deterrent to attack
by one super-Power on an ally of the other., Even without a formal alliance, there
could be a deterrent effect by one super-Power's nuclear capability against the
possible involvement of the other in a situation of regiocnal confliet in which
both sides perceived important national interests to be at stake. The problem
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here is that the two super-Towers (as do other States) sometimes perceive national
interests which go well beyond the promotion of their own national security and
affect the independence and sovereignty of other States.

391. The States of a region can agree on arrangements related to security, arms
control or disarmament without establishing the structure of an alliance. HNuclear-
weapon-free zones, demilitarized zomes and "zones of peace” are examples in point.
In these cases, the nuclear-weapon States may also be called on to give certain
undertakings in respect of the use of nuclear weapons, the threat of use or even
the presence of these weapons in the area. It has been propesed that this could
include assurances by the nuclear-weapon States only to use nuclear weapons in
their own defence or that of their allies, as well as guarantees not to use such
weapons against non-nuclear-wenpon States which had formally renounced the
acquisition of nuclear weapons. 1In practice, such proposals have not been
universally accepted. There remain, also, the security assurances given by the
nuclear-weapon States, quoted in chapter VII, Many non-nuclear.weapon States

are not satisfied with these assurances and have sought more specific guarantees.

352, The foremcst example of a nuclear-weapon-free zone is that established in
Latin America by the Treaty of Tlatelolco. By this apgreement the Btates of the
region undertake not to possess or acquire in any form whatsoever nuclear weapons
and the nuclear-weapon States have agreed to respect the denuclesrized status of
the region. The establishment of such zones has Leen considered in the

United Nations, also with respect to other areas, notably in Africa, the

Middle Fast, South Asia, several parts of Durope. the Mediterranean, the

Tndian Ocean and the South Pacific. This could provide assurances against both
the use of nuclear weapons by the super-Powers and the emergence of new nuclear-
weapon States. Nuclear-weapon-free zones thus offer the prospect of preciuding
nuclear weapons altogether from the considerations of the security of a region.
The zone concept will be further discussed in chapter VII.

393, An even broader approach to regional security is offered by the concepts of
"lemilitarized zones" end 'zones of peace”. The Treaty on the demilitarization of
Antarctica is the foremost example in the first case; in the necond, some efforts
are being directed to creating a zone of peace in the Indian Ocean and the
Mediterranean.

Tuclear weapons and international security

-

394. In a wide sense, international security should represent an ongoing effort
to replace the prevailing use of military force in international relations by
reliance on the principles of the United Kations Charter and other instruments of
international law.

395, The dominant feature of international relations in the post-war period has
been the development of a bi-polar distribution of military force dominated by the
twe super-Powers. At the seme time there has been the dismantling of colonial
empires and the admission of & large number of new States into the United Wations
family, which has added a new, third dimension to the conduct of international
affairs. A numpber of consequences and conclusions follow from this situation.
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396. First of all, it is clear that nuclear weapons represent an unprecedented
threat to international security. As has been amply demonstrated in chapter TV,
these weapons would, if ever used in war, inflict extreme and sudden suffering on
the population of the world. It is, therefore, in the most vital interest of all
States to deal with this threat.

397. The internaticnal community, through the United Nations, has on many occasions
expressed 1ts opinion that the achievement of international security requires the
ultimate elimination of all nuclear weapons. IEven if the risk of nuclear war were
very small, it would be a dangerous gamble with international security to try to
live in a world full of nuclear weapons for a longer period of time. As, moreover
there is no guarantee that the risk of war can be avoided, the need for nuclear
disarmament is imperative. In this connexion, it is important to recall that the
General Assembly, at its tenth special session, called upon all States, in
particular the nuclear-weapon States, to consider as soon as pessible varicus
proposals designed to secure the avoidance of the use of nuclear weapons, the
prevention of nuclear war and related objectives, where pessible through
international agreements, and thereby ensure that the survival of mankind is not
endangered. The particular responsibility of the nuclear-weapon States has also
been recognized in article VI of the Treaty on the Non-Proliferation of Huclear
Weapons (General Assembly resolution 2373 (XXIT) annex) which states:

"Each of the Parties to the Treaty undertakes to pursue negotiations
in good faith on effective measures relating to cessation of the nuclear
arms race at an early date and to nuclear disarmamernt., and on a treaty
on general and complete disarmament under strict and effective internaticnal
control."

398. If there is no progress towards nuclear disarmament the nuclear arms race
will go on. Some States may then claim it Justifiable to try to acguire a
nuclear capability to deter massive attacks against their civilian populations as
well as to defend themselves in a conventional military confliect.

399. It is considered likely by many that the system of security which is inherent
in the strategic relationship between the super Powers based as it is on a
nuclear "balance of terror"”, has discouraged them for over three decades from
initiating military conflict directly with each other. It is also assumed that it
has prevented regional conflicts in which either might be involved to escalate to
global nuclear conflict. This has not, hovever, prevented either super-Power from
major involvement in large-scale conventional military conflicts on a subglobal
level. It is even suggested that confidence in the efficacy of the mutual
strategic deterrence at the global level may have had the effect of diminishing
inhibitions about super-Power involvement in certain regional conflicts.

400, To live in a world with nuclear weapons also means that certain innate
elements of the nuclear arms race endanger international peace and security,
Periods may come when one or the other, and sometimes both, of the super-P3wers
become less confident about their state of national security. This could occur
when one considers that the other has acquired a competitive edge in strategic
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nuclear capability. It is almost axiomatic that the level of international
security is adversely affected when a super-Power becomes uncertain about its

own security. In general, the state of international security would thus come to
vary with the ups and downs of the nuclear arms race. And it is a fact that the
dynamic of the nuclear arms race has caused an increase in the level of nuclear
capability at which the deterrence halance is merceived to be established by the
two super-Powers.

LCil. The suner-Powers' reliance on nuclear weapons Tor their security confers
legitimacy on these weapons as instruments of power. The efforts te encourage
States to accept binding multilateral commitments to forgo nuclear weapons will
therefore bhe hindered unless the nuclear-weapon States themselves demonstrate a
prevaredness to take meaningful measures towards the elinination of nueclear weapons.
Acouisition of nuclear weapons by additional States is, however. likely to
undermine international security.

ho2. There is therefore a need for the super-Powers to enhance the over-all level
of international security by introducing ocrder and predictability into their
strategic relationship. by negotiating reductions in and ocualitative restraints on
the development of their nuclear--weapen stockpiles and finally by effecting
extensive reductions in their stockuiles leading to the ultimate elimination of all
nuclear weapons. The possibility of this depends upen the level of mutual trust
and the inclination to accommodaticn that exists between them. Each must be
confident in the belief that the other considers that national security and
national interest are best achieved through negotiation of arms control and
disarmanent rather than by reliance on military force. When a super-Fower resoris
to force of arms, the climate of mutual confidence upon vhich accommodation and the
bhasis for agreement must rest is severely eroded. Any such setback has

potentially grave consequences for international security.

Vertical proliferation - impact of the quantitative increase of existing arsenals

Lo3. Tt is estimated that the United States has about 10,000 and the Soviet Union
has about 7,000 nuclear warheads in strategic nuclear systems. In 1967 . comparable
estimates of the number of strategic warheads were 4,500 and 1,000, respectively.
The total number of warheads deployed by the super-Power nevertheless can be
expected to continue to increase initially under SALT II guidelines, given the
provisc that more than one warhead can be deployed on some launchers. Ilowever

the SALT Il apgreement, should it come into effect, alse foreshadows limits on the
total number of warheads that can be denloyed.
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4ok . In practice, qualitative improvements in the nuclear-weapon systems have

tended to have a greater bearing on the strategic capability of the super-Towers
than straightforward numericel inecreases. The number of delivery wvehicles deployed
by one side will, however, become particularly important if it exceeds the number
required to destroy the other aide's launching platforms. But usually it is not the
increased nmumber of delivery vehiecles which by itself provides the enhanced
capability. It is this factor coupled with the qualitative improvements in the
capability of the system,

505, It is possible to caleulate the numerical limits regarding the number of
nuclear weapons needed to assure one side the capability to wreak an unacceptable
level of destruction on the cther. 50/ It has been shown, however, that the limits
on the development and deployment of nuclear-weapon systems are not based solely on
strategic caleulations. There may also be internal pressures, in that quantitative
increases in strategic systems may affect public and political perceptions of what
are comparable levels of strategic power. Tven when the strategle posture of one
side is not undermined by quantitative increases in the forces of the other, there
could thus be pressures to respond so that the over-all level of strategic power of
each side appears comparable.

406. Quantitative increases in strategic systems can thus affect the stability of
the mutual balance of deterrence, as one super-Power may deploy a force capable of
destroying the land-based missile launchers of the other. This can in turn be
counteracted by an increase in the pumber of land-based mizsiles, which have to he
targeted. When levels of accuracy are improved, however, to the point where a
capability is achieved to destroy one TCBM launcher with one warhead, then it would
no longer be efficacicus to seek some form of defence by increasing the number of
missiles. The increased vulnerability caused by improved accuracy diminishes, to
gome extent, the strength of deterrence., To counterbalance this situation, a State
may have to maintain its retalistion capabilities either through increased
invulnerability of its forces or by increasing the number of its fixed land-based
migsiles.

40T7. Quantitative increases of the strategic systems of the guper-Powers may
likewise prompt the medium-level nuclear Powers to strengthen thelir nuclear
arsenals. When there is an increase in the level of destruction which a
aguper-Power can threaten to inflict on a medium-level nuclear Power in retaliation
for an attack, the credibility of the deterrent of that medium~level Power may
diminish, unless it also makes the expensive effort to boost the destructive
capability of its forces. On the other hand, numerical increases in strategic
nuclear weapons are not likely to alter the bearing on the national security of
non-nuclear-weapon States which strategic nuclear weapons already have.

50/ It has often been stated that the optimum number of weapons delivered
againat soft targets (civilian centres and industrial complexes) to provide a
threat of assured destruction is around 400. The figure is a function of the mass
destruction capability of the weapons and the limited number of large population
centres and industrial complexes in the adversary State.
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Vertical proliferation - impact of the gualitative improvement of nuclear-weapon
systems

LoB. The super-Powers have, for many yearsa, attained the capability of inflicting
unacceptable levels of destruction on each other, The basie strategic concern then
has been whether one side might acquire the forces to deny the other this
capability. It remains the fundamental gquestion still today .

409, There are two ways in which the capability to cause unacceptable destruction
may be affected (so long as nuclear weapons continue to exist). First, there is the
possibility of establishing an effective defensive system, preventing an attacking
force from reaching its targets (civilian and military). Secondly, a capacity may
be achieved to undertake a pre-emptive strike which would destroy the nuclear force
of the other side. These possibilities will be considered in the paragraphs below.

410. One method of defence would rely on anti-ballistic missiles (ABMs). Under the
1972 Anti-Ballistic Missile Treaty, the United States and the Soviet Union agreed to
limit deployment of ABM systems. Since then, the development of technologies upon
which an ABM system could be based has not been an area of major endeavour.
Nevertheless some research work, for example on laser and charged particle beam
weapcons , has been carried out which may have applications in AEBM technology. A4
technological breakthrough in cone of these fields could thus lead to a
recongideration of the decision not to develop ABM systems,

411. Methods of passive defence (eivil defence), such as shelters and evacuation,
could not be effective to the extent of denying unacceptable damage from a major

nuclear attack. This is amply evident from the effects of nuclear war described in
chapter IV.

412, Most of the attention is therefore directed towards the trends in the
technological development of nuclear-weapon systems which could affect the risk of
a pre-emptive nuclear strike. The super-Powers have concentrated in recent years
on developing capabilities affecting performence of engines, warheads and guidance
systems of missiles. As is apparent from chapter III, significant technological
progress has been achieved. ZEngine developments include more efficient solid-
propellant rocket boosters and relatively small and efficient turbofan and turbojet
engines. The latter, coupled with development of modern guidance systems, has
enabled a substantial technical improvement of cruise missiles. The principal
development in warheads has been to increase the diversity and range in weapons
intended for theatre use so as to improve battlefield effectiveness and enhance
Tlexibility. The level of precision provided by guidance systems has alsc increased
significantly. This development offers the prospect of achieving a very high
"single-shot kill capability" with land-based ballistic missiles and greater
accuracy with SILEM's, :

413. In addition to developments in the technology directly related to weapons ,

advances are occurring in other areas, which have important implications for
strategic policies. Improvements in the capability of the command, control and
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communication systems for the strategic nuclear forces inelude quicker and more
accurate observation by satellites, "over the horizon radar" and other means,
engbiing better warning of attack. There are also better possibilities for
acquiring and analysing such data, which may provide mere rapid assessment and
possibilities of retargeting of missiles during a nuclear exchange.

Lik. These various developments will provide the super-Powers with significantly
enhanced capsbilities, Improvements in the accuracy of ballistic missiles would
increase the effectiveness of a possible first-strike against land-based missile
forces. Such accuracy might also create the perception that specific targets could
‘be destroyed with a minimum of collateral damage, thus widening the range of
circumstances when a nuclear attack could be utilized.

415, Acquisition of the capabilities discussed above will not, however, make
possible pre-emptive strikes against submarine-based missiles or a strategic
airforce that maintains a substantive airborne alert. The relative stability of the
super-Power nuclear balance thus remains, at least for the time being. The
developments referred to will also be of consequence in other areas of nuclear
gtrategy and this will require review and probably revision of gtrategic doctrines.
The more genersl conseguences, particularly as they affect global stability and
gecurity, are considered helow.

416, The development of the capebility to engage in nuclear war-fighting and to
respond to various levels of attack compels a review of the mesaning of what a
credible deterrent is. The capability to infliet unacceptable levels of demage in
any State which threatened nuclear attack has been regarded as the essence of
nuclear deterrence., The capability to launch limited strikes suggests a series of
ciyrcumstances, however, where threats of retaliation against population and
industry may not be regarded as an adequate or credible response. A super-Pover
may thus not consider that it possesses a credible deterrent on all levels unless it
has a capacity both for selective and optional targeting as well as for inflicting
unacceptable levels of damage.

417. Another element to be taken into account is the vulnerability to destruction
of the communications systems which support the strategic weapons and provide
flexibility to adopt various postures. Destruction of these support systems would
put into question the concept of controlled nuclear exchange and gseriously undermine
the counterforce capability of a super-Power.

418. A super-Power may consider the capacity to make a controlled or limited
response to have certain benefits in times of crisis. It could provide the
opportunity to give a measured response to a limited or accidental attack without
aubomatic escalation to a full and devastating response. On the other hand, crisis
management may become more difficult. If, e.g., each super-Power would acquire the
capability to destroy the fixed land-based missile forces of the other side by
expending only a portion of its own lend-based missiles, deterrence based on second
strike might be undermined. Retaliation to an attack on the lend-based force would
in turn invite a further response inflicting unacceptable levels of damage,
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419. The barrier against nuclear war is strongest when the threshold to be crossed
in initiating & nuclear exchange is very well defined. Adoption by the super-Powers
of a wider range of strategies providing for controlled response and limited strikes
could thus lead to an erosion of the nuclear threshold, The assumption underlying
these strategies is that a nuclear exchange can take place without the certainty of
escalation. Ancther important technological development has been the emergence of
systems which can perform both strategic and theatre roles (so-called "gray area"
systems). One consequence of their deployment could be to blur distinction between
theatre and strategic use of nuclear weapons.

L20. The concept of the long-range cruise missile holds the potentisl of a radical
qualitative development in nuclear platforms for strategic and theatre use. When
deployed from long-range bomber sircraft, they would tend primarily to enhance the
nuclear strike capability of the bomber, because the survivability of the nuclear
warheads would be increased when delivered by these means. Deployment of these
missiles from mobile land launchers and all forms of sea-based platforms would also
add sipgnificantly to the flexibility of the super-Power arsenals. In an indirect
way , the development of dual-purpose platforms may also contribute to nuclear
proliferation as they might provide a non-nuclear-weapcn State with direct access to
a potentially highly survivable mode for a nuclear-weapon system.

4L21. Deployment of cruise missiles also raises the possibility of the more direct
involvement in nuclear conflict of third parties, ineluding non-nuclear-weapon
States. An essential quality of the cruise missile is its ability to follow the
terrain closely at subsonic speeds at low altitudes. These characteristics suggest
that the missile is more likely than other modes of delivery of strategic forces to
traverse the air space of States which may lie across its flight-path. States in
this category, if they were non-combatants, would be faced with the prospect of

de factc involvement in the nuclear conflict. To protest or take action against any
transgression of air space may risk confliet with the State launching the missiles.
Not to do so may risk confliect with the State to which the missile is directed.

422, Technical development could also lead to further development of very low-yield
nuclear weapons and other types of tactical nucleay weapons in a wider range of
capacities. With greater deployment of tactical nuclear weapons and a wider range
of tasks assigned, there could be a higher risk of early resort to nuclear weapons
in a conflict, meaning that the "firebreak” between nuclear and conventional
conflict is narrowed in regions where tactical nuclear weapons are deployed. It is
difficult to exclude the possibility that escalation from theatre to strategic
nuclear conflict might occur once tactical nuclear weapons were used.

h23, Making an over-all judgement of the full implications of all. the gquelitative
improvements is difficult since the various developments appear capable of both
contributing to and weakening stability. In the most general sense, qualitative
improvements may increase the reliance of the super-Powers on nuclear weapons. The
adverse consequence for international security which nuclear weampons per se are
adjudged to have is therefore enhanced,

/ans



A/35/392
English
fnnex

Page 132

42k, The acquisition of a capability to engage in nuclear war-fighting may become
easier as a result of ongoing improvements of nuclear-weapon systems. This
capability can be expected to msgke the strategic relationship between the
super-Powers more complicated, Strategic deterrence may, as a result, become more
complex and crisis management and control of escalation could be more difficult.
If so, the result could be a higher instability in the relationship between the
super-Powers. If, in consequence, the super-Powers were to undertake planning for
linited nuclear exchanges, the range of eireumstances in which the use of nuclear
weapons were contemplated would increase. If this aspect were to be coupled with an
increasing deployment of battlefield nuclear weapons, the effect might be that the
nuclear threshold would be lowered, '

Horizontal proliferation = impact of the spread of nuclear weapons

125, When France and China became nuclear Powers it was widely assumed that this
procesg of horizontal proliferation of nuclear weapons was gathering an inexoratle
momentum., It was saild that the process would only conclude when the "Nth" country
acquired nuclear weapons. However, since 1964 no other State has emerged as a
nuclear-weapon State. In 1974, India detonated a nuclear device, demonstrating =
capability to develop nuclear weapons, but at the same time declaring that it would
not build them., Reports in recent years that other States have worked secretly to
acquire nuclear weapons are a cause Tor concern, but develcopments have not so far
borre out the early fears of a very rapid horizontal nuclear proiiferation,

426, The main reason is that a State will not develop nuclear weapons simply because
it has the capability to do so. Such a fundamentsl decision will be based on other
factors, as has been discussed in paragraphs 368-383 above. Nevertheless, general
technological development as well as the increasing reliance internationally on
nuclear power for generation of electricity is leading to a rise in the aumber of
countries which potentially would have the capability to develop nuclear weapons,
This dces not mean that operation of = commercial nuclear power reactor
automatically gives a State the capability to construct a nueclear weapon. The
recent Internstional Nuclear Fuel Cyecle Hvaluation (INFCE) study concludes that fuel
cycle facilities are not the most efficient route to acquire materials for the
manufacture of nuelear weapons. However, a State with a small nuclear industry
including an active but not necessarily larse research component will have a reserve
of knowledge which, if so applied, could be utilized in a programme to develop
nuclear weapons.

L27. “te spread of nuclear power has also been accompanied by the gradual spread of
the sensitive technologies throusgh which fissionable material usable in weapons is
obtained - uranium enrichment and reprocessing. With time, the ability to make
weapon-grade material is probably within the reach of some 15 to 25 countries.

428, In response to international requirements for energy, world nuclear power
cepacity rose from sbout 14,000 MWe to more than 78,000 MWe between 1970 and 1976.
INFCE quotes a figure of 131,000 MWe at the end of 1979, and a figure of almost
200,000 MWe iz estimated for 1985 on the basis of construction rates today. The
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number of countries possessing nueclear resctors will also increase. Tn 1970,

13 States had at least one nuclear power reactor with an output greater than 20 MWe.
It has been projected that there will be 27 States in this category by 1981. 51/
World stocks of plutonium present in spent reactor fuel are expected to increase
significantly as a result of expanding nuclear powsr programmes, from about 67 tons
in 1977 to about 227 tons in 1985. It has been estimated that the amount of
plutonivm separated from spent fuel will rise from 36 tons in 1977 to 90 tons in
1985. 52/ The figures for 1985 are likely to be smaller in view of the cutdowns in
nuclear power generating capacities in comparison to previous plans.

429, Because of this close connexion between peaceful and military development
possibilities, nuclear facilities and international trade in nuclear materials are
subject to a wide range of international controls to provide assurance that nuclear
industries are not being used for development of nuclear weapons. About 115 States
are parties to the Treaty on the Non-Proliferation of Nuclear Weapons. Under its
terms, non-nuclear-weapon States parties accept a treaty commitment not to acquire
nuclear weapons. They also agree 53/ +o apply safeguards administered by the
International Atomic Energy AgencyﬁTEAEA) to all their peaceful nuclear activities
in order to ensure that fissionable material is not diverted to nuclear explosive
purposes. 54/ In Latin America all States except four have committed themselves by
becoming parties to the Treaty of Tlateloleco not to introduce nuclear weapons into
the region. This Treaty also provides for a special régime of IAEA safeguards. The
IAEA also administers a separate system of safeguards whereby States which are not
under safeguards of the non-proliferation Treaty can accept safeguards on nuclear
material in specific facilities or on particular quantities of nuclear material.
Only five non-nuclear-weapon States cperate significant nuclear facilities which are
not subject to international safeguards. 55/ There have been rerorts of significant

52/ Table III, Final Report of Working Group Four - Reprocessing, Plutonium
Handling and Recycle, International Nuclear Fuel Cycle Evaluation.

53/ Some 60 States have so far signed safeguards ngreements with TAEA.

54/ Nuclear-weapon Stetes parties to the Treaty are not required to place their
nuclear facilities under safeguards. The United Kingdom snd the United States have,
however, voluntarily offered to accept safeguards on non-military facilities. A
principal obligation under the terms of the Treaty for nuclear-weapon States is to
reverse the nuclear arms race and negotiate disarmament measures. A number of
States have refused to accede to the Treaty because the obligations to be assumed by
nuclear and non-nuclear-wearons States are not equal.

55/ Egypt, India, Israel, Scuth Africa and Spain. Feypt, which has signed but
not ratified the Treaty, operates a small research reactor provided under Soviet
safeguards. Spain operates a power reactor jointly with France. There have been -
reports that Pakistan is constructing an unsafeguarded enrichment facility.
Pakistan has stated that its nuclear programme-is peaceful. ’
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amounts of weapons grade material either missing, stolen or otherwise unaccounted
for. This is a metter of serious concern, and the view has been expressed that the
IAEA safeguards should cover all nuclear facilities.

430. In recent years, there has been significant debate about non-proliferation and
the basis of nuclear trade. States which are major nuclear suppliers have adopted
the position that nuclear materials, technology and equipment which could be used
for development of nuclear weapons should not be supplied without the recipient
State agreeing to apply IAEA safeguards and accept other ccnditions. 56/ Some

have adopted stringent national policies designed to seek specific assurances that
nuclear co-operation would not lead or contribute to development of a nuclear-weapon
capability.

431. Concern has been expressed that the conditions governing access to nuclear
technology, equipment, material and services do not sufficiently recognize the fact
that national security and develooment may depend initially on secure access to
energy resources., Soume policies of supplier States have been criticized on this
score by many States. International consensus exists that all States have the right
of access to nuclear energy development and that measures are necessary to prevent
effectively the proliferation of nuclear weapons. The current concern in the
international discussion of these issues is the search for a practical, agreed basis
whereby the requirement of States for fullest access to technology for development
is reconciled with the need to insure against the further spread of nuclear weapons.

432. The sucecess of efforts to develop an international consensus of ways and means,
on a universal and non-discriminatory basis, to prevent the proliferation of nuclear
weapons depends in large part on the preparedness of the nuclear-weapon States to
curb their own nuclear arsenals and achieve disarmament measures. The Programme of
Action of the tenth special session, which was adopted by consensus, contains a
recommendation that: "In the task of achieving the goals of nuclear disarmament,
all the nuclear-weapon States, in particular those among them which possess the most
important nuclear arsenals, bear a special responsibility”. As already pointed out
in paragraph 431, the nuclear-weapon States which are parties to the
non-proliferation Treaty have accepted an obligation to this effect under article VI
of the Treaty. Their fulfilment of this article is one of the central elements of
the foundation upon which the Treaty rests. However, there has not been any
substantial result in the direction of fulfilment of this obligaticn.

433, The technical preconditions for producing nuclear weapons have been discussed
in some detail in chapter II. In practice, a State wishing to acouire a rudimentary
nuclear-weapon capability would not require a great deal of weapon-grade fissionable
materisl. A minimum of 12 warheads might constitute such a forece. Although this
figure is completely arbitrary, it would provide the capacity to target four cities

56/ The Wuclear Suppliers Group - Belgium, Canada, Czechoslovakia, France,
Germany, Pederal Republie of, the German Demccratic Republic, Italy, Japan, the
Netherlands, Poland, Sweden, Switzerland, the USSR, the United Kingdem and the
United States - notified TAEA in 1978 of common guidelines to be applied in the
export of nuclear material equipment or technology.

/enn
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with three 20 kt. weapons each or 12 cities with one weapon each, Allowing for a
risk of failure of one weapon in three, such a force could establish a capability to
threaten severe damage to some 3 to 8 cities.

43h. The capability to acquire such a nuclear force is probably within the reach of
20 to 25 non-nuclear-weapon States, The number can be expected to incresse as
reliance on nuclear power increases, although it is well recognized that development
of nuclear power is far from being the optimum path to acquisition of nuclear
weapons. In view of the importance of nuclear power for development, States will
require the fullest exercise of their right of access to this important resource.

At the same time, the international corrunity deserves the greatest degree of
assurance available, through appropriate international arrangenents, that the spread
of nuclear power does not carry with it the prospect of additional States developing
nuclear weapons, Reports that States have worked clandestinely to acguire a
nuclear-veapon capability are of concern in this context.

/.
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CHAPTER VII

IMPLICATIONS OF THE TREATIES, AGREEMENTS AND NEGOTIATIONS
“LATED TO NUCLEAR DISARMAMENT

435, The dawn of the nuclear age brought with it the simultaneous realization of
the tremendcus potential of nuclear power, and its ominous capability for global
annihilation. The destruction of Hiroshipme and Nagasaki, both in terms of
immediate as well as long-term horror, provided s most tragic practical
demonstration of what is, by today's standards, not even considered a minimum
nuclear destructive capability. Although the world was nearing the end of its
most destructive war, a new pattern of power relationship was already beginning
to emerge, and it was perhaps inevitable that military planners would regard the
acquisition of nuclear capability as an essential element in the arsenal of a
great Power. The nuclear-arms race, therefore, began in the early stages of the
Second World War and led before the end of the war to the destruction of Hiroshima
and Nagasaki. It is perhaps cne of the more ominous paradoxes of history that
the horror and tragedy of these two events should have imposed upon military
planners the desire, as well as the compulsion, to obtain, in ever increasing
numbers and sophistication, the weapons that had demonstrated this horrendous
capability for destruction. But whereas the nuclear-arms race began in the early
1940s, the efforts to control this race did not really become manifest until the
Soviet Union exploded its first nuclear device and thereby threatened to achieve
nuclear parity with the United States.

436, The very first resolution adopted by the CGeneral Assembly in 1946 called for
the complete prohibition of nuclear weapons., The initiatives taken in the first
few years after the war, ineluding those in the context of the United Nations,
sought the comprehensive destruction and eliminaticn of nuclear weaspons,
Unfortunately, these initiatives did not succeed because of the lack of mutual
confidence between the two major power bloes, especially during the period of the
cold war, One side did not wish to give up the advantage it enjoyed in nuclear
weaponry while the other was determined not to be left behind. Censequently,
despite the disarmament talks, the nuclear arms race continued to escalate and led
to the development of the hydrogen bomb, intercontinental missiles, orbital
satellites, etc.

437. In the light of the emerging nuclear stand-off between the two sides, some
practical and less ambitious objectives were attempted, e.g., to create a
nuclear-weapon-free zone in central Burope, but this alsc failed, and the only
redeeming ccnsiderabicn was the fact that in their public pesitions neither the
Soviet Union nor the United States gave up the commitment to the goal of general
and compliete disarmament.

438, At the start of the 1960z, the United States and the USSR revived their

negotiations towards "general and complete disarmament”, including comprehensive
nuclear disarmament, and succeeded in reaching agreement on the principles that

/e
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should guide their negotiations {the sc-called McCloy-Zorin agreement of 1961).
Divergence of approach and interest appeared almost immediately, however, as
became apparent from the two outlines of draft treaties for general and complete
disarmament submitted by the United States and the Soviet Union. FEfforts by
these Powers, and later by some non-aligned and third world States, to bridge the
gap between the two pesitions were unsuccessful. Attention therefere turned to
more specific objectives, such as the nuclear-test-ban Treaty, the outer space
Treaty, and the non-proliferation Treaty.

439, The Antarctic Treaty was the first international agreement which, as a Treaty
eatablishing a demilitarized zone, implied provisions that nuclear arms would not
be introduced into that zone. It was signed in 1959 by 12 countries (Argentina,
Australia, Belgium, Chile, France, Japan, New Zealand, Norway, South Africa, the
United Kingdom, the Union of Soviet Socialist Republics and the United States of
Mmerice) and is currently in force for 19 States.

LLO. The Treaty provides that Antarctica shall be used for peaceful purposes only
and prohibits, inter alia, any measures of a military nature, such as the
establishment of military bases and fortifications, the carrying out of military
manceuvres and the testing of any type’ of weapons.

Lil, The Treaty prohibits any nuclear explesions in Antarctica and also the
disposal of radicactive wast.. Uewever, the ns.oms egtatlishad ‘v internalicnal
agreenents concerning the use of nuclear energy, including nuclear explosicns and
the disposal of radicactive wasbie wabterial., shsll anply in Antartica . mrovided
that all of the original contracting parties and those that show an interest in
the continent are also parties to such agreements .

Li2, The Treaty created a control system based on naticnal verification through
inspection by national cbservers of the contracting parties which desisnate them.
It also established the right cof serial observation at any time in any area of
Antarctica, and the observers have freedom of access at any time to all areas or
installations of Antarctica and <o all ships and aireraft at points of discharging
on the continent,

k43, The provisions of the Treaty apply to the area south of 60° south latitude,
and do not prejudice or in any way affect the rights, or the exercise of the
rights, of any State under international law with regard tco the high seas within
that area.

LWk, The efforts to prevent the arms race from spreading to cuter space were made
in the United Hations at the end of the 1050s., Tn November 1958, the Union of
Soviet Socialist Republics submitted a draft resolutiocn in which it proposed, in
particular, a ban on the use of outer space for military purposes znd an
undertaking by States to launch rockets into cuter space onily under an agreed
internaticnal programme. In the following years, similar proposals were discussed
in the Ten-Nation Committee on Disarmament, the Bighteen-Nation Committee on
Disarmament and the United Nations., These efforts gought to establish that
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States, in the exploration and use of outer space, should be guided by the
principle that international law, including the Charter of the United Nations,
applied to outer space and celestial bodies and that outer space and celestial
bodies were free for exploration and use by all States in confcrmity with
international law and were not subject to national appropriation.

Lys5, In 1963, Mexico submitted to the Fighteen-Nation Committee on Disarmament

the outline of a draft treaty prohibiting the placing in orbit and the stationing
in outer space of nuclear weapons or other weapons of mass destruction and also
the testing of those weapons in ocuter space. That same year, the General Assembly
adopted a resoluticon to the same effect.

Y6, In 1966 the Soviet Union and the United States reached an agreement on a text
entitled "Treaty on Prineciples Governing the Activities of States in the
Exploration and Use of Quter Space, including the Moon and other Celestial
Bodies". The Treaty entered into force on 10 October 1967 and, as at

12 July 1980, is in force for 78 States. The main provisions of the Treaty of
interest to this study are as follows:

(a) The undertaking by States parties not tc place in orbit around the
earth any objects carrying nuclear weapons or any other kinds of weapons of mass
destruction, not to install such weapons on celestial bodies or station them in
outer space in any other manner;

(b} The prohibition of all military activities on the mcon and other
celestial bodies, including the establishment of military bases, installations
and fortifications, the testing of any type of weapons and the conduct of
military manceuvres, except for the use of military personnel for scientific
research or for any cther peaceful purposes, or the use of any equipment necessary
for peaceful exploration;

(c) The stipulation that all stations, installations, equipment and space
vehicles on the moon and other celestial bodies should be open to representatives
of other States parties to the Treaty "on a basis of reciprocity".

LLT7, Tike the Antarctic Treaty, the outer space Treaty is not a measure of
disarmament proper, but a preventive one inasmuch as it seeks to avoid the spread
of nuclear weapons to areas where they do not previously exist.

W48, Although the Treaty provides for a system of "denuclearization" of outer
space, it dges not prohibit certain important uses of outer space for military
purposes. Thus, the Treaty, in not defining cuter space, does not impose any
limit on the passage through outer space of ballistic missiles equipped with
nuclear warheads from one point on the globe to another, It also proseribes only
emplacement in orbit of weapons of mass destruction. The Treaty, therefore,
allows the use of the so-called Fractional Orbital Bombardment System (FOBS),

i.e. missiles eguipped with nuclear warheads which follow a very low orbit - about
100 miles in altitude - and which, before completing a revolution around the
earth, diminish their speed, return to the simcsphore and release their nuclear

loen
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warheads in a ballistic trajectory towards their target. Furthermore, the Treaty
permits the use of satellites as a basic element for the control ard operation of

strategic nuclear weapons and would permit deployment on space-based platforms of
ballistic missile defence systems, ‘

LLg. The outer space Treaty thus allows a wide margin for the military nuclear
use of outer space. This includes the development of the so-called _
killer-satellite systems which have created a new dimensicn in the arms race
between the United States and the Soviet Union. In the United Nations many
countries have expressed their concern at this new aspect of the arms race. As a
result the Final Document of the Tenth Special Session of the General Assembly
states that, in order to prevent an arms race in outer space, further measures
should be taken and appropriate international negotiastions held in accordance
with the spirit of the outer space Treaty. The subject has also been raised .in
the Committee on Disarmament in Geneva.

450, Beginning in 1967, the General Azsembly has examined the principle of
reserving the sea-bed and the ocean floor exclusively for peaceful purposes. In
1969 the Soviet Union submitted to the Conference of the Eighteen-Nation
Committee on Disarmament a draft treaty prohibiting the use of the sea-bed and
ocean floor for military purposes, including the emplacement of nuclear weapons
in that environment., In 1970 the Committee transmitted to the Ceneral Assembly
the text of a draft Treaty on the Prohibition of the Fmplacement of Nuclear
Weapons and Other Weapons of Mass Destruction on the Sea-Bed and the Ocean Floor
and in the Subsoil Thereof (resolution 2660 (XXV)). The Treaty entered into
force on 18 May 1972 and, as at 12 July 1980, is in force for 67 States.

451, The parties to the Treaty undertake not tc emplant or emplace on the sea-bed
and the ocean floor and in the subsoil thereof, beyond 12 nautical miles from its
coast, any nuclear weapons or any other types of weapons of mass destruction as
well as structures, launching installations or any other fecilities specifically
designed for storing, testing or using such weapons. Within 12 nautical miles
from its coast those underteskings do not apply to the coastal State,

452, The procedures for verification include the observation of activities in the
sea-bed zone and, if it is suspected that there has been a violation, the holding
of consultations between the States which have reasonable doubts concerning an
activity and the State responsible for it. If the doubts cannot be resolved by
means of such consultations, provision is made for the procedure of notifying the
other parties so that they mey co-cperate in the application of further
verification procedures, including inspection. If there remains a serious
guestion concerning fulfilment, a State party may refer the matter to the
Security Council, '

453, The parties to the Treaty undertake to continue negotiations in gocd faith
concerning further measures in the field of disarmament for the prevention of an
arms race on the sea-bed, the ccean floor and the subsoil thereof.
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L5k, The Treaty does not impose any restrictions on the nuclear military use of
the waters superjacent to the sea-bed; submarines egquipped with nuclear weapons
are treated like any other vessel and are not restricted in any way.

455, Since the sea-bed Treaty entered into force, a Conference of the Siates
parties was held at Geneva in July 1977 to review the operaticn of the Treaty
with a view to assuring that the purposes of the preamble and the provisions of
the Treaty were being realized, taking into account any relevant technological
developments, In its Final Declaration the Review Conference confirmed that the
obligations assumed under the Treaty had been faithfully cbserved by the States
parties, At the same time, the Conference affirmed the commitment to continue
negotiations for the prevention of an arms race in that zone.

456, Nuclear-weapon testing has played a critical role in the continued
develorment and refinement of nuclear weapons and their delivery systems. This is
evidenced by the fact that since 1945 there have been more than 1,200 known
nuclear explosions, sbout 90 per cent of them by the super-Powers. During the
1570s, the Disarmament Decade, a total of L19 nuclear explosions were reported, of
which the Soviet Union made 189, the United States 153, France 56, China 15,
United Kingdom 5 and India 1. 57/ In consequence, there have for many years been
negotiaticns to reach a ccmprehensive test ban. These efforts have, however, '
been circumseribed by the desire of the nuclear-weapon States to conbinue nuclear
testing, at least underground.

457, In 1963 agreement was reached on a partial test-ban Treaty between the
United States, the United Kingdom and the USSR. The Treaby gained the general
support of the non-nuclear-weapon States but was opposed by two nuclear Powers,
France and China, which construed it as being aimed at halting their efforts to
achieve qualitative parity in nuclear-weapon development with the two
super-Powers, Atmospheric testing by France and China therefcre has continued
until recently, while the parties to the sartial test-ban Treaty have conducted
underground tests at an even more rapid pace than before the partial fost rx.
In 1979 zlone, at least 52 nuclear tests were carried out.

458. An important issue which the partial test-ban Treaty did not address, and
which assumed significance espec1ally after the Indian nuclear test in May 197L,
wasg the gquestion of whether or not "peaceful nuclear explosions” should alsoc be
prohibited. In the early 1660s, both major nuclear Powers were of the view that
such explosions could be useful for economic purposes. Later, United States
experts came to the conclusion that peaceful nuclear explosions may have several
digadvantages, including economic ones, This position was not shared by the
Soviet Union and several ncn-nuclear-weapon States, although the USSR has
indicated that it might be prepared to accept a moratorium on peaceful nuclear
explosions under certain circumstances and in the context cf a nuclear-test ban.
The United States and many other States also concluded that, since that technology
could be utilized for nuclesr-weapon development, the continuation of peaceful

57/ SIPRI Yearbock, 1980,
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tests would leave open the door to nuclear-weapen proliferation, horizontal and
vertical.

459, The internatiomal community has, year after year, called for the early
conclusion of a comprehensive test ban, Efforts towards this end have been
deployed in the Eighteen-Nation Committee on Disarmement (ENDC), the Conference of
the Committee on Disarmament (CCD) and now in the Committee on Disarmament {CD).
However, the two super-Powers have maintained a general reluctance to discuss and
negotiate on the Treaty in depth in these multilateral forums. The issue of
verification has remained one of the main but not the enly difficulty in the way
of an agreement for a comprehensive test ban. Another difficulty is the alleged
value of some continued testing to maintain the reliability of strategic
stockpiles. Since 1977, the United States, USSR and the United Kingdom have
conducted separate negotiations on a test-ban treaty. The information provided
about these negotiations is, however, not substantive. TIn the absence of a
conclusion of the trilateral negotiations, however, the Committee on Disarmament
has been unable to conduct detailed negotiations on the subject, despite repeated
requests by the General Assembly to dc so, The propesal has also been made many
times, that a moratorium be called for all nuclear testing pending agreement on a
comprehensive test ban. A study of the comprehensive test-ban issue has been
prepared by the Secretary-Generazl with the assistance of a group of experts and
presented to the Committee on Disarmament (CD/86).

LE0. In reporting on the state of their negotiations to the Committee on
Disarmament, the three nuclear-weapon States concerned have not vet provided
details of what elements of a comprehensive test ban may have been agreed upon
among them. Successive resolutions of the General Assembly have reflected the
view that a test ban should be comprehensive and stop all nuclear tests in all
environments for all time. The importance of a comprehensive test ban as a
measure to restrain vertical proliferation is the obstacle it would create to
qualitative improvement of nuclear-weapon systems by denying opportunities to
test new designs for warheads,

L61. Bilateral negotiations between the United States and the USSR resulted in
1975 in an interim agreement to prohibit nuclear testing above an explosion yield
of 150 kt. effective 31 March 1976. It was felt by many that this threshold
test ban, instead of providing a step towards s comprehensive test ban, had
legitimized nuclear testing below the 150 kt. level. This level wag, in any
case, high enough to permit almost all the nuclear tests which the super-Powvers
might need to continue improving their nuclear weaponry. Although the agreement
did not originally address the question of peaceful nuclear explosions, these
were included, a year later, in the ban of tests above the 150 kt. level. The
Treaty has not, however, entered into force, but its provisions seem so far to
have been gbgerved.

462, In the late 1950s to early 1960s many countries brought the question of the
spread of nuclear weapons to the forefront of world attention. The reascn was
both the fear that emergence of many new members of the atomic club would nmultiply
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the risk for an outbreak of nuclear war and a particular ccncern related to the
use of nuclear weapons in Furcpe. In 1967, the United States and the USSR
submitted separate but identical drafts of a nuclear non-proliferation treaty to
the Geneva Conference of the Committee on Disarmament.

463, The foundation for the nuclear non-proliferstion Treaty can be viewed as a
bargain struck between three general considerations: first, the commitment by the
nuclear-weapon States not to transfer nuclear weapons or the contrel thereofl and
the commitment by non-nuclear-weapon States not to acquire nuclear weapons as well
as to accept international safeguards on their nuclear industry; second, the
undertaking by parties in a position to do so te faeilitate to the fullest extent
possible development of nuclear energy for peaceful purposes, esvecially in
non-nuclear-weapon States with due regard to the neceds of developing areas of the
world:; and third, the obligations of the nuclear-weapon States under Article VI

of the Tresty to undertake in good faith negotiations on disarmament,

L46h, Tn order to meet the concern of non-nuclear-weapon States about their
vulnerability to nuclear atlack or blackmail, the USSR, the United Kingdom and the
United States made statements of policy in the Becurity Council to come to the
assistance, through the Security Council, of a non-nuclear-weapon State, party to
the ncn-proliferation Treaty, subjected to aggression or threat of aggression with
nuclear weapons. These declarations were noted in Security Couneil

resolution 255 {1968). Many non-nuclear-weapon States Parties to the
non-proliferation Treaty, however, expressed their dissatisfaction with these
arrangements and stressed the need for effective security assurances.

LES . The non-proliferation Treaty is regarded by many as an important achievement
in the area of nuclear-arms regulation. The Treaty entered into force in 1970

snd the number of parties has increased to about 115 States. The operation of the
non-proliferation Treaty was reviewed in 1975 and a second review conference is
taking place in 1980, Those States which have chosen not to adhere to the Treaty
have criticized what they consider to be the ineguality in and the discriminating
character of the Treaty in explaining their decision to reject it.

466, In the period since the Treaty entered into force, several developments have
altered the international environment in which the non-proliferation Treaty
operates and affected the perceptions of the Treaty. There has been a lack of
progress in the super-Power negotiations on nuclear disarmament; a number of
States are concerned at the poseibility of the spread among States of nuclear
explosive capability and many States are anxious to obtain access to secure
gources of energy, including nuclear energy,

L&fa, In one development, some supplier countries took steps outside the
nor-proliferation Treaty structive to place conditions on supply of nuclear
material, equipment and technclcgy. These include the guidelines of the Huclear
Suppliers Group {London Club). Some supplier countries maintained that these
guidelines were framed cut of concern for the need to strengthen non-proliferation
arrongements.  In the view of many other countries, however, these guidelines have
amounted to a reinterpretation of some of the Treaty provisicns. Also, some
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countries expressed dissatisfaction that measures taken by certain supplier
States, individually and jointly, place greater restrictions and controls on the
peaceful uses of nuclear technology.

L6T. These developments have sharpened differences among States over the general
questions of non-proliferation and safeguards arrangements and the terms of
nuclear trade. A principal issue is how concern bty supplier States, individually
or jointly, to see tighter non-proliferation control should be reconciled with
the desire of other States for greater access to nuclear technology for peaceful
purposes and econcmic development. It is in this perspective that the Final
Document of the Tenth Special Session of the Ceneral Assembly pointed to the need
for development of an "internetional consensus” on the question of nuclear
nen-proiiferation and the peaceful use of nuclear energy. In respect of the
non-proliferation Treaty, many parties have emphasized their view that the
efficacy of the Treaty as a measure of nuclear arms control depends upon
maintenance of the balance of obligations between the nuclear-weapon Stetes and
non-nuclear-weapon States which constitute the foundation upon which the Treaty
resty.

468. One measure of non-proliferation has gained increasing international suppcrt
in recent years - the establishment of nuclear-weapon-free zones., The early
proposals for such zones were made for areas, such as central Furope, where
nuclear weapons were already deployed. The only substantive agreement, however,
is the Treaty for the Prohibition of Nuclear Weapons in Latin Ameriea which for
many years was premoted by Mexico and other Iabtin American States.

LE9. This Treaty {often referred to as the Treaty of Tlateloleo, after the name of
its place of signabure) is the only international instrument asgreed upcon so far
establishing a zone free of nuclesr weapons in a populated region. Opened for
signature in 1967, the Treaty also established a system of control through a
permanent supervisory body: the Agency for the Prohibition of Nuclear Weapons in
Latin America (OPANAL).

L70. The main obligations of the parties to the Treaty are tc undertake to use
exclusively for peaceful purposes the nuclear material and facilities which are
under their Jurisdiction, and to prohibit and prevent in their respective
territories:

(a) The testing, use, manufacture, production or acguisition by any means
vwhatsoever of any nuclear weapons, by the parties themselves, directly or
indirectly, on behalf of anyone else or in any other way;

(b) The receipt, storage, installetion, deployment and any form of
possession of any nuclear weapons, directly or indirectly, by the parties
themselves, by anyone on their behalf or in any other way.

W71, The Treaty reaffirms the right ¢f the contracting parties to use nuclear
energy for peaceful purposes, in particular for their economic development and
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social progress. This includes the right to conduct nuclear explosions for
peaceful purposes provided that no obligations of the Treaty are violated.

L72. The Treaty is in force for 22 States of the region which have waived the
reguirements laid down for its final entry into force. Two States, Brazil and
Chile, have signed and ratified the agreement but have not waived these
requirements so that the Treaty is not in force for them. Brazil has officially
declared that it considers itself bound, in accordance with the norms of
international law, not to engage in acts which infringe the objectives of the
Treaty of Tlateloleo. One State, Argentina, has signed and, during the tenth
special session of the General Assembly, announced that it would ratify the
Treaty, and two States of the region, Cuba and Guyana, have not yet signed it.
Two countries which recently became independent, Saint Lucia and Dominica, have not
yet become parties.

L73. The Treaty contains two Additional Protocols which set forth obligations to
be undertaken by States outside the region. Additional Protocol I establishes
that the statute of nuclear-weapon-free zone also applies to territories situated
within the zcne of application of the Treaty which de jure or de facto are under
the jurisdiction of States outside the region. This Protocol has been ratified by
the Netherlands and the United Kingdom and signed by the United States and France.

474, Under Additional Protocol II the nuclear-weapon States undertake to fully
respect "the status of denuclearization of Latin America”, and not to use or
threaten to use nuclear weapons against the Parties to the Treaty. A1l
nuclear-weapon States have ratified Additional Protocol II.

LT5. As a reaction to the French nuclear testing in the Sahara, several African
countries proposed that Africa should be declared a denuclearized zone. The QAU
surmit in 1963 adopted the "Declaration of the Denuclearization of Africa’. The
establishment of the African zone has, however, not been realized prinecipaliy
because of the possibility of South Africa’s acquiring a nuclear-weapon capability
and of the Middle East situation. Relevant General Assembly regsolutions have
repeatedly called for termination of nuclear co-operation with the racist régime
of Scuth Africa. These efforts acquired a special urgency in the light of reports
in 1979 that a nuclear explosion may have taken place off the coast of South Africa.
In view of these reports, a special United Nations expert group has been appointed
to study the possible nuclear-weapon capabilities of South Africa.

476. The establishment of a nuclear-weapon-free zone in the region of the

Middle East was initially proposed in 1974 by Iran, later Jjoined by Egypt. The
General Assembly, in supporting this objective, has called on the States in the
region to accede to the non-proliferation Treaty or give solemn assurances to the
Security Council that they will not acquire or develop nuclear weapons. Israel
has refused to accede to these calls and instead posed the pre-conditions of
direct negotiations between the States of the region.

L77. After the Indian nuclear test in 1974, Pakistan proposed the creation of a
nuclear-weapon-free zone in South Asia. The proposal has, however, been opposed by

fons
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India, which objected to the General Assembly taking up the question on the grounds
thet the region was not suitable for a nuclear-weapon-free zone. However, all the
States in the region of South Asia have expressed their determination to keep
their countries free of nuclear weapons, and the United Nations has asked that no
action should be taken by the States of the region which might deviate from this
objective. The guestion of establishing a nuclear-weapon-free zone in South Asia
has been dealt with in several resolutions of the Assembly, which is keeping the
subject under consideraticn.

478, At various times proposals have been made for nuclear-weapon-free zeones in
other parts of the world, including the South Pacific and different parts of
Europe. ' '

L78a. The esteblishment of nuclear-weapcon-free zones on the basis of arrangenments
freely ‘arrived at among the States of the region concerned constitutes an
important disarmament measure. There is, however, a need for greater support
from the international community to get further progress in sclwving the many
practical and legal problems invelved.

4L79. The international community attaches the highest priority to the control,
reduction and ultimate elimination of all nuclear weapons. This goal has been
reaffirmed in the Final Document of the Tenth Special Session of the General
Aggembly. A comprehensive study con the guestion of nuclear-weapon-free zones in
all of its aspects was undertaken and a report produced under the auspices of COD
in the summer of 1975.

LB0. Since 1969, the United States and the USSR have conducted bilateral Strategic
Arms Limitation Talks (SALT)}. The SALT I agreement was signed in 1972 it put a
five-year interim ceiling on the strategic arsensls that formally, if not in
reality, expired in 1977; it also limited the anti-ballistic missile systems of
the United States and the USSR to two each, a figure that was reduced to one in
1974, While the symbolic aspect of the SATT T agreement remains both significant
and considerable, its practical value, in terms of disarmament, was not very
substantial, since both Powers had already come to the conclusion that ABM systems
were too costly and, ultimately, ineffeective. The United States has dismantled
even the one ABM system it was allowed under SALT I.

4L81. The next stage of the SALT negotiations took nearly seven years before the
SALT IT treaty was signed in June 1979, It iz constructed on the premise of
strategic nuclear eguivalence between the United States and the USSR. Inder the
agreament there would be an over .all ceiling con the mumter of slratesic rnuclear
delivery systems for both parties. These systems are ICHM and SLEM launchers,
heavy bombers and long-range air-to-gurface ballistic missiles. The initial
ceiling on these subsystems would be 2,400, as agreed at the Vladivostok summit in
1974, This limit would be reduced to 2,250 by the end of 1981. Within this
over-all limit would exigt the following sublimits:
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(a) A sublimit of 1,320 on the number of launchers of MIRVed ICEMs and SLBMs,
long-range air-to-surface ballistic missiles equipped with MIRV, and bombers
equirped for long-range cruise missiles;

(b) A limit of 1,200 launchers of MIRVed ICBMs, SLBMs and ASBEMs:
(e) And of this number, no more than 820 launchers of MIRVed ICRMs.

482. The SALT II treaty does not exclude an expansion of the nuclear arsenals of
the super-Powers in certain directions, e.g. the development of the MX missile and
the limited deployment of eruise missiles by the United States, and the deployment
of the "Backfire" bomber and improved strategic missiles by the Soviet Unicn.

Such weapon systems already planned, and within treaty limits, will if procured
continue to raise spending levels of the super-Powers and their allies. The
strategic forces of the two Powers now contain more than 15,000 nuclear bombs and
warneads. The SALT II treaty is clearly an zrms control agreement. It still
remains for the twe super-Powers to ratify the agreement.

483. The Final Document of the Tenth Special Session of the General Assembly,
while asking for the conclusion, at the earliest possible date, of the SALT IT
agreement, stated that that agreement should be foliowed promptly by further
strategic arms limitation negotiations between the United States and the USSR
leading to agreed significant reductiors of and quelitative limitations on
strategic arms which would constitute an important step in the direction of
nuclear disarmament and, ultimately, of the establishment of a world free of such
weapons. The SALT II agreement, and the debate it has evoked, demonstrates the
difficulty of establishing a common understanding of what constltutes an equitable
balance cf power. The SALT III negotiations will be even more complicated because
they may have to take into account the relationship between strategic and theatre
nuclear forces of the two sides, besides dealing with the congtant qualitative
improvements being introduced in their nuclear arsenals.
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TABLE 7. STRATEGIC AGREEMENTS AND TREATIES
Treaty Entry into force
United States-USSR Hot-Line Agreement 20 June 1963
United States-USSR Hot-Line Modernization Agreement 30 September 1971
Amended 26 April 1975
United Kingdom~USSR Hot-Line Agreement 27 October 1967
United States-USSR Nuclear Accident Agreement 30 September 19T1
United States-USSR Agreement on the Prevention of
Incidents on and over the High Seas 25 May 1972
Protocol 22 May 1973
ABM Treaty 3 October 1972
Protocol ' 25 May 1976
Interim Agreement (SALT I) 3 October 1972 expired on
Protoccl 3 October 1977
Standing Consultative Commission 2] December 1972
Protocol 30 May 1973

United States-USSR Agreement on the Prevention
of Nuclear War 22 June 1973

Threshold Test-Ban Treaty -

Peaceful Nuclear Explesions Treaty -

United States-USSR Vladivostok Accord 2h November 19Th
France-USSR Nuclear Accident Agreement 16 July 1976
United Kingdom-USSR Nuclear Accldent Agreement 10 October 1977

Limitation of Strategic Offensive Arms (SALT II) -
Protocol -
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LBk, Besides the agrecments mentioned a number of other treaties, mostly ?n
confidence-~building measures relevant to nuclear weapons, were alsc negotiated.
Table 7 gives a list of such treaties.

L85. A recommendation for the total prohibition of the use of nuclear Weapons was
adopted by the General Assembly in 1961 and reaffirmed in 1978. Most of the
nuclear Powers have, however, not accepted this proposal.

486. Tt has also been suggested that agreement should be reached among, the nuclear
Powers for the non-first-use of nuclear weapons. Among the nuclear FPowers, China
has made such a pledge of non-first-use. The Soviet Union and its allies in the
Warsaw Treaty have proposed a non-first-use agreement to the NATO countries in the
context of Europe. The NATO countries, however, feel that they are at a
disadvantage in the conventional forces in Burcope and, therefore, are not willing
to give up the option of the first-use of npuclear weapons as means of self-defence
against a superior conventional attack. The Soviet Union has proposed that
agreement be reached on the non-first-use of both nuclear and conventional weapons.
It bas, however, been pointed out that such initiatives can succeed only if they
are broadened to evolve a general agreement for the non-first-use of nuclear
weapons, and are linked also with a balance between conventional forces.

4L87. Many non-nuclear-weapon States have urged the nuclear-weapon States to extend
credible and effective assurances nct to use or threaten to use nuclear weapons.
Such assurances could take the form of Tpositive” guarantees, i.e. assistance as
among allies in the case of ruclear threat or blackmail as well as "megative”
assurances that the nuclear-weapon States will not use or threaten to use such
weapons against non-nuclear-weapon States. The United States, the USSR and the
United Kingdom have stated their inability to go beyond Security Council

resolution 255 (1968) in extending "positive" guarantees, although Article 51 of
the United Nations Charter could be interpreted as providing for collective defence
against aggression with conventional as well as nuclear weapons. On the other
hand, general support has been evoked by the idea of "negative" security assurances
to non-nuclear-weapon States. But the existing pledges are not unconditicnal.

L88. In 1976 the General Assembly invited the nuclear--weapcn States to extend
assurances against the use or threat of use of nuclear weapens to
non-nuclear-weapon States "which are not parties to the nuclear security
arrangements of the nuclear Powers”. At the tenth special session of the General
Assembly, the nuclear Powers made unilateral declarations on the gquestion. With
one exception, these declarations were conditional in nature and limited in scope.
The Final Document, in paragraph 32, urged the nuclear-weapon States to conclude
"effective arrangements, as appropriate, to assure nen-nuclear-weapon States
against the use or the threat of use of nuclear weapons'. A year later, Pakistan
and the Soviet Union made separate proposals for the consideration of an
internaticnal convention on this subject. The Committee on Disarmament undertook
an in-depth consideration of the subject during its first session in 1979, and
noted that there was no objection in principle to the adoption of a draft
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convention, although the difficulties involved were also pointed out. TNegative
guarantees if agreed would provide a bagis for negotiations on a non-use pledge.

LBY. The non-use pledges made by the nuclear Powers during the tenth special
segsion of the General Assembly are:

United States

"The United States will not use nueclear weapons against any non-nuclear State
party to the non-proliferation Treaty or to any comparable internationally binding
commitment not to acquire nuclear explosive devices, except in the case of an
attack on the United States, its territories or armed forces, or its allies, by
such a State allied to a nuclear-weapon State or associated with a nueclear-weapon
State in carrying out or sustaining the attack.” (A/S-10/AC.1/PV.Q)

Soviet Union

"The Soviet Union declared that it will never use nuclear weapcns against
those States which renounce the production and acquisition of nuclear weapons and
have no nuclear weapons on their territories. We are ready to conclude special
agreements to that effect with any such non-nuclear State. We call upon all cther

nuclear Powers to follow ocur example and assure similar obligations.”
(A/8-10/AC.1/4)

United Kingdom

"I accordingly give the following assurance, on behalf of my Government, to
non-nuciear-weapen States which are parties to the non-preliferation Treaty or to
other internationally binding commitments not to manufacture or acquire nuclear
explosive devices: Britain undertakes not to use nuclear weapons against such
States except in the case of an attack on the United Kingdom, its dependent
territories, its armed forces or its allies by such a State in association or
alliance with a nuclear-weapen State.” (A&4/8-10/PV.26)

France

"In terms of their security, the decision by the States of a region to
preserve a nuclear-free status should entail an obligation for the nuclear-weapon
States to refrain from seeking a military advantage from this situation.
Nuclear-weapon States should in particular preclude, according to a formula to be
defined, any use or threat of use of nuclear weapons against States that are part
of a nuclear-free zone." (A/S-10/PV.3)

China

"We have ... cn many cccasions stated that we will at no time and in no
circumstences be Lhe first to use nuclear weapons ... A measurc of ursency is for
2ll nuclear countries to undertake not to resort to the threat or use of nuclear
weapons against the non-nuclear countries and nuclear-free zones." (A/S-10/PV.7)

(The full texts of the pledges not to use nuclear weapons, issued in the Committeso
on Disarmament during 1980, are inciuded in annex II.)
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CHAPTER VIIX
CONCLUSION

"The perpetual menace to human society"

490. The dawn of the nuclear age brought with it the simultaneous realizaticn of
the tremendous potential of nuclear power and its ominous capability for global
annihilation. The destruction of Hiroshime and Nagasaki, both in terms of
immediate as well as long-term horror, provided the most tragic demonstration of
what is, by today's standards, not even considered a "minimum nuclear destructive
capability". A year before these events, the Danish nuclear physicist and Wokel
Laureate Niels Bohr sent identical letters to President Roosevelt and Prime
Minister Churchill in which he said "The fact of immediate preponderance is that

a2 weapon of unparalleled power is being created which will completely change all
future conditions of warfare ... Uniess, indeed some agreement about the control of
the use of the new active materials can be obtained in due time, any temporary
advantage, however great, may be outweighed by a perpetual menace to human society.”
But these prophetic words went unheeded even as the world was nearing the end of
its most destructive war. A new pattern of power relationship was already
beginning to emerge, and it was perhaps inevitable that military planners would
regerd the acquisition of nuclesr weapons as an essential element in the arsenal of
& great Power. But it is one of the more ominous paradoxes of history that the
herror and tragedy of Hiroshima and Nagasaki should have imposed upon military
planners the desire, as well as the compulsion, to obtain, in ever increasing
numbers and sophistication, the weapons that had demonstrated this horrendous
capability for destruction. As s result, nuclear weapons have now hecome a
"pervetual menace to human society”, in Bohr's words.

L91. Even if the arms race is not a new phenomenon, mankind's present predicament
is certainly unique. Whereas most if not all previous instances of competitive
arms build-up and rivalries in weapon development have eventually culminated in
conflict on the battlefield, the present situation makes such a dénouement
unthinkable. The development of nuclesr weapons has, at least for the present,
drastically altered all military strategic thinking. MNever before have States
been in a position to destroy the very basis of the continued existence of other
States or regions; never before has the destructive capacity of weapons been so
immediate, complete and universal; never before has mankind been faced, as today,
with the real danger of self-extinction,

Loz, 5till, the nuclear arsenals in the world have continued te grow in numbers and
in their destructive capability. There exist today at least 40,000 to 50,000
nuclear weapons, the combined explosive power of which is believed to be egquivalent
to that of more than one million Hiroshime bombs or, to put it differently, some

13 billion tons of TNT, which represents more than 3 tons for every men, woman and
child on earth. In spite of this, the number of warheads continues to inerease,

as does the accuracy with which these weapons can be delivered. As a consequence,
the lethality and effectiveness of the arsenals are enhanced much more than a

[aus



A/35/392
English
Annex

Fage 151

numerical comparison of strategie launchers or warheads would indicate., ILarge
numbers of nuclear weapons can now be used strategically in situations other than

a mass attack on the homelands of the super-Powers. There is alsc a growing
capacity for "theatre" use of tactical nuclear weapons which pose a threat to many
States, for instance in Europe., Thus, the nuclear-weapon Powers are today prepared
fer rapid use of their tactical nuclear weapons in a war and for escalation of the
level of nuclear violence. Nuclear overkill is everywhere.

493, The development of nuclear-weapon technology has created an immortant
dimension in the arms race. Tt is clear that in many cases technology dictates
policy instead of serving it and that new weapon systems frequently emerge not
because of any military or security requirement but because of the sheer momentum of
the technological process. In particulesr, the successively enhanced accuracy of
the strategic delivery systems fuels the arms race by creating a "duelling"
situation between these systems. This general trend, that echnology rather than
policy leads, carries with it an intrinsic danger. Technology by itself is blind
to the dangers of the arms race; it leads to wherever the principles of science
and engineering may carry. In this situation it is imperative that statesmen and
political leaders accept their responsibility. If they do not, the arms race is
certain to go out of control.

Lok, If this report has proved nothing else, it should at least have served to
demonstrate the catastrophic consequences which would result if the nuclear arsenals
of today or tomorrow were ever unleashed in war. There are perhaps some who wish
to draw comfort from calculations that it ray be difficult to kill outright every
man, woman and child on earth even in a nuclear war. But such calculations are
empty exercises. The danger of the annihilation of human civilization should not
be made the subject of theoretical arguments, but be used as a basis for creating

4 common awareness of the alarming situation the world is facing today and of the
need for exercising the political will to search for acceptable solutions.

495, In a nuclear war, the nuclesr-weapon States themselves may suffer the heaviest
casualties and the most extensive damage. However, all nations in the world would
experience grave physical consequences. Radicactive fallout could be a serious
problem especially in countries adjacent to the belligerent States, and during the
decades after a major nuclear war, fallout would take a toll of millions world-wide,
in present and future generations. Fven more serious than radioactive fallout,
however, would be the global consequences cf a large nuclear war on the world
economy and on vital functions of the international community. The sudden collapse
of many of the world's leading trading nations as well as of esteblished mechanisms
for international transactions would lead to profound disorganization in world
affairs and leave most other nations, even if physically intact, in desperate
circumstances. Widespread famines could cccur, both in poor developing countries
and in industrialized nations. Those starving to death might eventually outnumber
the direet fatalities in the belligerent countries. Even non-belligerent States
might enter a downward spiral leading to utter misery for their populations, and
almost all would suffer a loss of standards corresponding to many decades of
progress. Economic conditions such as these might trigger latent political
instabilities, causing upheavals and civil and local wars.

/ons
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L66. In the face of the enormity of the destruction that would be caused by a
nuclear war, there must be a decisive concern with the atability of the global
drterrence situation. The argument of the stability of the balance is one which
#ives the proponents of deterrence great difficulty. Tn order tec claim that it is
possible to continue, forever, to live with nuclear weapons, the balance must be
maintained at all times irrespective of any technological challenges that may
present themselves as a result of the arms race. In addition, there must be no
accidents of a human or technical nature, which is an impossible requirement as
shown by the wvarious incidents of false alarms and computer malfunctioning that

are reported from time to time. Sooner or later one of these incidernts ney give
rise to a real accident with untold consequences. For these and other reasons it is
not possible to offer a blanket guarantee of eternal stability of the deterrence
balance and no one should te permitted to issue calming declarations to this effect.
The conseguences of being wrong are too great. The chances of being wrong are too
obvious. This is an important reason why the Final Document of the Tenth Special
Session of the General Assembly, adopted by ccongensus on 30 June 1978, stated
categorically, in paragraph 13, that "Enduring international peace and security
cannot be built on the accumulation of weaponry by rmilitary #lliances nor be
sustained by a precarious balance of deterrence or doctrines of strategic
superiority,™

L9T. Even if the talance of deterrence was an entirely stable phenomencn, there are
strong moral and political arguments against a continued reliance on this balance.
1t is inadmissible that the prospect of the annihilation of human civilization is
used by some States to promote their security. The future of mankind is then made
hostage to the perceived security of a few nuclear-weapon States and most notably
that of the two super-Powers, It is furthermore not acceptable to establish, for
the indefinite future, a world system of nuclear-veapon States and non-nuclesy-
weapon States., This very system carries within it the zeed of nuclear-weapon
proliferation. In the long run, therefore, it is a system that contains the
origins of its own destruction.

408, There is the further fact that the doctrines of nuclear deterrence have to a
certain extent developed in conJuncticn with technoleogy and they have thus become
increasingly sophisticated as the range of means available for their implementation
has become wider, more complex and more diversified. Doctrines, in a sense, are
fictions built upon verious hypothetical scenarios of nuclear war. Also for this
reason, they have grown too complicated and sophisticated. This trend is
undermining the credibility of the doetrines even among those who subscribe to the
usefulness of nuclear weapons., It is therefore highly questionable whether the
doctrines of deterrence would prove to be relisble instruments of control in a
crigis., In any case, events do develop independently of the doctrines and no one
can say with assurance that reality will unfold itself according to what may have
been expected or in line with what was foreseen by virtue of the doctrines.

499, In spite of all arguments, some countries have chosen to base their security
verceptions on nuclear-weapon systems, in the hope that the balance of deferrence
may remain stable. In particular, the super-Powers perceive that nuclear weapons
support their national security both by deterring a direct conflict between them

/oo
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and@ by increasing their influence in other areas of the world. At the same time,
both are concerned that the other might achieve nuclear superiority. In the
absence of verifiable measures of disarmament, these concerns are projected as
justifying further quantitative increases and qualitative developments of their
nuclear arsenals. But the doubtful stability of deterrence may well decrease as
a result of the nuclear arms race, even if both sides have agreed to seek nuclear
parity. It is therefore highly questionable whether the security of the nuclear-
weapon States - however defined - can he maintained on the basis of an arms race.

200. Nuclear weapons are the most serious threat to internmational security. One
reason for this is that existing nuclear-weapon arsenals have acquired a role of
their own in international relations. It is today possible that a grave sccident
or even a devastating war mey be originated by the nuclear-weapon systems
themselves, and the perceived threat they constitute against each other, This
could be brought about, especially in a situation of high tension, by a pre-emptive
strike or through an escalation from the conventional to the nuclear level.

501, Tt is therefore important to recall that the Oeneral Assembly, at its tenth
special session in 1978, declared that effective measures of nuclear disarmament
and the prevention of nuclear war have the highest priority, and urged all nuclear-
weapon States, in particular those among them which possess the most important
nuclear arsenals, to implement the measures set out in the Firal Document in
achieving these cbjectives. It is a matter of deep regret and concern that in the
two years since then, no real progress has been achieved and that the nuclear-arms
race continues unabated in both gquantitative and gualitative terms.

502. When proceeding towards nuclear disarmament, it is essential to identify, zs
clearly as possible, the problems that will need to be confronted and resolved.

In the first instance, the main problem is undoubtedly the very size and complexity
of the arms race. According to the latest figures, the world today is spending
every year the staggering amount of over $500 billion, that is to say, almost

$1 million every minute on the arms race. Secondly, no other area of human activity
involves research and development efforts comparsble to what is wasted on the arms
industry. Thirdly, there is obviously the lack of political will on the part of
those concerned to accept the urgent necessity of moving towards nuclear
disarmament. In a world still dominated by fear and distrust, the necessary
political conditions for real disarmament seem far away. It should also be
stressed that economic inequalities constitute a major destabilizing factor in
international relations, and that disarmament cannot be undertaken with any success
in a climate of grave and increasing econcmic inegalitarianism.

203. Moreover, there is also the undeniable role of the so-czlled military
industrial complex, which obviously stands to benefit from the continustion and
escalation of the arms race., It is imperative that the political leaders of the
world control these forces rather than be controlled by them and thereby assume
their responsibility for seeking increased internaticnal security at lower levels
of armaments and through the eventual establishment of a security system that does
not rely on the use or threat of the use of forece.
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504, The establishment of confidence among nations is erueial for internstional
peace and security. Without confidence between States the political pre~conditions
for reaching disarmament cannot be brought zbout. Disarmement measures may, in
turn, enhance confidence among nations and the inter-relationship could thus be
made to work in both directions. This does not detract, however, from the basic
fact that confidence is essential for disarmement. This must be based not only on
the assurance that esgreed disarmament measures will be carried out with adequate
verification but also on an attitude of mutual confidence, States, and in
particular militarily-significant States, must not resort, in pursuit of their
objectives, to force, threat of force or to interference in the internal affairs

of States, as this inevitably destroys the degree of confidence necessary for the
realization of progress in disarmament. Many also consider that a cut-off in arms
spending and the reduction of military activities of alliances as well as a certain
openness in military matters may enhance the confidence among all States.

505. History provides many examples of States that were adversaries but now enjoy
penceful relations, resting on a climate of confidence between themselves and
characterized by peaceful co-operaticn and a high depree of interdependence, The
spectrum of co-operation comprises not only trade and economic co-cperation, but
alsc cultural and scientific contaects, ete. Peaceful co-operation on a global
scale among the ecountries of the world could lead to a state of affairs which would
not only be characterized by the mere absence of armed conflict but alsc by the
observation of an effective system of international peace and security.

506. There is thus a need that the alternative to the ongoing arms race be spelled
out in its detailed consequences, Until those consequences have heen generally
accepted by all concerned, and in particular by the super-Powers who perceive the
present system as working in their favour, the lack of politiecal will to effect a
decisive change will continue to persist. Thus, the road to nuclear disarmament is
long and difficult.

507. The important question is, then, what can be done to bring about a decisive
change, to create the necessary political will o bear on this situation and %o
embark on the search for a generally acceptable solution? The Final Document of
the Tenth Special Session of the General Assembly outlines the broad objectives to
be sought and the main methods to be used in the future search for international
security and disarmament. Among these methods, the need must be stressed for
adopting a comprehensive programme of disarmement which should be implemented in an
integrated manner with the active involvement of all States. In this context, there
is 2 continuing need to involve the United Nations as the main instrument not only
for reaching international agreement in the field of disarmesment but also for a
broad development of international co-cperation and interdependence.

508. In order to help create the necessary political will for disarmament the
United Nations must continue to seek the more active involvement of its Members in
the discussion and negotiation of conerete disarmement propesals. In addition, the
clamour for lasting peace and real disarmament by the general public is an
important political force that could be further mobilized by the United Nations
through co-operation with non-governmental organizations and individuals. The
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United Wations must become more active in involving non-governmental organizations
and individuals in the disarmement effort with a view to building strong world
public copinion in matters of disarmament.

50%9. These approaches to disermament represent by necessity a long-term effort, but
it is urgent that effective steps be taken in this sense. As a result of the

tenth special session, the United Nations is in the process of creating more
effective instruments and machinery to provide hoth the information and the
knowledge necessary for the official discussions and negotiations concerning
disarmament and tc aid the non-governmental organizations in their efforts of
opinicn making, In this context, the various United Nations studies in the field
of disarmement as well as the questions of training and education have begun to
receive attention and constitute important elements in the long-range objective of
widening the understanding of these problems.

210, An important pre-requisite for the control and reduction of nuclear weapons is
the availability of effective means to verify the compliance of States with the
agreements concluded to this end. The nature of the verification methods will vary
with the particular disarmament measure under consideration. One important example
is the Tnternational Atomic Energy Agency safeguards system to verify non-diversion
of fissionable materials from peaceful to military purposes. 1In all areas, however,
the capability to monitor the implementation of disarmament is 4o be promoted with
the involvement of all nuclear and non-nuclear countries. It would seem essential
that the International community be empowered with the ability to verify reliable
compliance with dissrmament measures. In this context, the establishment of e
disarmament organization, and of an international satellite monitoring agency, as
well as of any other institution based on similar proposals is extremely relevant.

511. It is clear that the application of modern science to military purposes
constitutes an important driving force for the nuclear arms race. Negotiations for
nuclear disarmement must, therefore, seek ways and means of effectively controlling
the contribution of scientific research and development to the arms race,
particularly the nuclear arms race. It is in this context that a comprehensive
test ban has been considersed essential for many years.

512. Nuclear disarmament, if it is to be comprehensive and meaningful, will have to
be pursucd in a global context. It is to be understood that in the Ffirst stage,
the two major nuclear-weapon States have to make the initial reductions in their
nuclear arsenals and to effect substantive restraint in the qualitative development
of nuclear-weapon systems. They should seek to achicve this objective in the
framework of bilateral negotiations. Yet, if these negotistions are to produce a
positive reaction from other nuclear and non-nuclear-weapon States, it is essential
that the United States and the USSR should take into account the security interests
of all States and keep the Committee on Disarmement and other relevant bodies
closely informed of the progress in their bilaterzl negotiations, the areas of
agreement and disagreement, etc, This is equally true of nuclear disarmament, which
must be pursued at zll1 levels in every region.
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513. 5S¢ far, the Strategic Arms Limitation Talks between the two super-FPowers have
come to be based on the premise of nuclear parity and within the framework of a
continued reliance on a balance of mutual deterrence. The general belief is that,
even within their approach, it could be possible to find a new level cf parity at

a much lower level of armaments through reductions in the enormous numbers of
gtrategic and tactical nuclear weapons that exist. The agreements within SALT have,
as yvet, not led to any such reductions and have failed fto nut a cap on the arms
race.

514. Another difficulty lies in the concept of parity itself. The weapon systems of
the two super-Powers are in fact asymmetrical in that they are not exactly similar
in terms of operation, power or effectiveness. Although this seems to be an
accepted state of affairs so far as the two super-Powers are concerned, China and
France have taken the position that they would be prepared to participate in the
strategic arms negotiations only when the super-Power arsenals had been considerably
reduced,

515. It is, therefore, apparent that the two super-Powers will be constantly urged
to take the initial steps to halt and reverse thelr mutual arms escalations, and
to make the greatest contribution to the process of nuclear disarmament. The
world community must press for a speedier and more substantive result of the SALT
negotiations. Simultaneously, in view of the link between the strategic and
tactical forces of the two oppesing military blocs, attention must turn to
restraining and reversing the deployment of theatre nuclear forces in Eurcpe. This
effort, in turn, will require that the level of conventicnal forces of the
negotiating parties be considered.

516, There is a growing concern over the possible increase in the number of nuclear-
weapon States that may take place overtly or covertly. This problem requires the
serious attention of the world community because it represents a development in a
direction opposite to that of nuclear disarmement. At the same time there should
be even stronger efforts to curb the vertical proliferation of nuclear weapons.

The world community has discovered that the problem of horizontal proliferation
involves difficulties comparable to those of vertieal non-proliferation. There are
questions of energy security, transfer of technology and nuclear safeguards, to
give just some examples, The attitude of those nuclear-weapon States which
emphasize only horizontal non-proliferation while resorting to political and
military "realities" as excuses for the slow pace of curbing the nuclear arms race
does not contribute to the cause of mutual confidence-building within the
internatiornal community.

517. The success of negotiations on the reduction of nueclear weapons in a regional
context may sometimes depend on the success of the bilateral efforts of the two
super-Powers and their allies. But, increasingly, the relationship between
strategic, "theatre"” and tactical nuclear weapons will need to be taken into
account if significant progress is to be made towards the goal of nuclear
digarmament. In many cases, the reducticn of nuclear weapons will require that
regional security conditions be taken into account. Among these, the size and
military power of the various States and groups of States concerned would form =z
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relevant factor. Thus, in some cases a regional approach may be followed,
independently of or in parallel with a bilateral cne.

518. However, regional situations vary. In certain areas nuclear weapons are
deployed on the territeries of nuclear—weapon States as well as non-nuclear-

weapon States allied te the nuclear Powers. Nuclear weapons are also deployed on
surface ships and submarines in various sea areas adjacent both to areas where
nuclear weapons exist and others which are free of them. There are regions free of
nuclear weapons and all efforts must be made to maintain this particular status.
Finally, the creastion of further nuclear-weapcn-free zones pursued at the regional
level, on the basis of arrangements freely arrived at between the States concerned,
should be strongly encouraged.

519. Even if the road to nuclear disarmament is a long and difficult one, there is
no alternative. Peace requires the prevention of the danger of a nuclear war., If
nuelear disarmament is to become a reality, the commitment to mutual deterrence
through a balance of terror must be discarded. The concept of the maintenance of
world peace, stability and balance through the process of deterrence is perhaps

the most dangercus collective fallacy that exists. This report has detailed the
massive and lethal quantum of nuclear weapons that exist in the world and the rate
of their daily accumulation: it has indicated the devastating effects and
censeqguences of even a fractional utilization of these vast stockpiles. The report
has also described the so-called tactical nuclear weapons with their consequent
destructive effects. But it must bhe emphasized that even if one such weapon was
ever used in war, it could become the immediate and inevitable prelude to a total
nuclear holeoeaust, The present report has attempted to discuss the control systems
that currently exist, but there is no convietion of their total efficacy despite
the sophistication that is attributed to these systems by their possessors. The
very real prospects of nuclear proliferation - in the absence of the nuclear Towers'
ability to halt and reverse their arms race inter se - will inevitably confront the
world with a multidimensional problem of the most serious nature.

520. So long as reliance continues to be nlaced upon the concept of the balance of
nuclear deterrence as a method for maintaining peace, the prospects for the future
will always remain dark, menacing and as uncertazin as the fragile assumptions upon
which they are based. Fortunately this is not the only alternative that is
avallable to mankind. We have, in the United Natioms, an institution which should
be utilized for all the purposes and stages that are relevant to the process of
disarmament - negotiation, agreement, implementation, verification and ratification
where necessary. What is needed is the creation of a strong public opinion which
should, in time, create the political will among all States to transfer their
security reliance from the nuclear-veapon system to another universally accepted
system. Cnly a system of international security based on the obhservaticn of the
principles of the United Nations Charter and of other universally accepted
instruments of internetiocnal law can provide a mutually acceptable hasis of
security. This must therefore be the goal on the road to nuclear disarmement., The
Charter and nuclear weapons date their existence from the same time, The future
road should point to a full reliance on the Charter and to the elimination of all
nuclear weapons,
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Technical description of nuclear-weapon effects

A, Air blast and effects

Air blast

1. Immediately after a nuclear fission {or fusion) process, nuclear constituents
are ejected with tremendous wvelocities. Through collision and other more complicated
processes most of these particles are stopped within a very short distance and their
energy is eventually transferred tc the surrounding air. This will at some distance
from the point of burst manifest itself as a sharp increase in air pressure called
static overpressure accompanied by high winds called dynamic overpressure. In older
texts, these overpressures are usually given in atmostheres (atm) or pounds per
square inch (PSI). The new international unit is called megapascal (MPa; 1 PMa is
approximately equal to 10 atm or 145 PSI). To facilitate the reading of this annex,
cverpressure will bhe given in all three units.

2. Compared to the blast of a large chemical explosion, the duration of that from

a nuclear explosicn is considerably longer except for very small yield weapons - of
the order of 1 second for a 20 kt. burst and several seconds for a 1 Mt. burst.

Since the damage caused by blagt inereases with the duration as well as the magnituds
of the static and dynamic overpressures, a nuclear explosion is more devastating than
a chemical blast at a distance where both would have the same peak overpressure.

3. All nuclear air bursts - regardless of the design of the weapon - will release
a large portion of their total energy as blast. For a "standard" weapon this will
amount to approximately 50 per cent. Hence, this is a major cause of damage.

b, Intuitively one might believe that the strongest blast would be produced at a
given distance from ground zero when the nuclear weapon is detnnated as a surface
explosion. Due to reflections of the air shock wave against the ground, however,
this is not true. For a given weapon yield and a given level of blast overpressure,
there is always a particular height of burst that maximizes the area covered by at
least that overpressure. This height of burst varies with the level of overpressure
choesen, Hence if the aim is to optimize destruction of a sclidly built industrial
section, the height of burst should be somewhat lower than if maximum destruction of
a residential areas is intended.

5. With increasing height of burst the overpressure that reaches the ground
decreases rapidly. As the height of the burst is lowered under the optimizaticn
height for some overpressure, the area covered by that overpressure decreases
somewhat, In the immediate vicinity of ground zera, however, blast will become
increasingly stronger as the air burst gradually turns inte a surface burst. Much of
the air shock will be transformed to a ground shock and eventually a crater will be
formed. To form & crater, melting and vaporization of the ground due to the fireball
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are, however, essential in addition to blast. Severe damage to heavily fortified
underground structures such as missile silos is in general believed to require
smf%eormﬁmmﬁmebmgm.gj

Modifyine factors

6. The contour covered by overpressure of some partiecular magnitude is usually
represented as a circle. In actuality there are a number of modifying factors, which
would destroy this idealized shape. Most important among these are terrain effects
such as hills, trees or buildings in a populated area, Large hilly land, for
instance, will increase air blast effects in some areas and decrease them in others.
These shielding effects will not, however, be dependent upon line of sight
considerations, since the blast will ”bend around corners", "bend over tops'", enter
“through small holes', ete. Hence no space which is direetly connected with the
atmosphere one way or another will escape the overpressure. When blast is reflected
against a mountain side, a wall - exterior or interior - of a house or a similar
cbject, the result will sometimes be a local increase, sometimes a decrease. The
overpressure at the reflecting surface might reach several times the peak value of
the incident blast wave. The exact overpressure patterns will hence be quite
complicated in a built-up ares or a hilly, forested landscape.

Damage caused by air blast

T. When discussing effects of air blast it is customary to distinguish between
direct and indirect damage. Direct damage is, for instance, collapse of walls and
roofs due to the fact that one side of these surfaces experiences a tremendous
increase in the static overpressure whereas the other does not. Direct damage to
objects such as trees in a forest, telephone poles and metal sheet constructions is
mainly caused by the strong winds. Direct damage to humans could consist of eardrum
rupture at moderate overpressure and in addition hemorrhage of the lungs at higher
overpressures. B5till higher overpressures would cause air to be forced into the
velns through the lungs resulting in death within a few minutes. Generally spesking,
& human being can withstand much higher pressures without fatal direct irjuries than
those required to severely damage even very solid buildings. Indirect damage,
caused by collapsing buildings, glass fragments and other debris flying in the air
or high winds dragging people into solid objects is a much more likely mechanism

for producing blast injuries and fatalities, since this can oceur at distances from
ground zero when the direct blast damage is negligible for humans. As little as
0.015-0.02 MPa (0.15-0.20 atm or 2-3 PSI) could be expected to blow people ocut of
medern office buildings, for instance,

8. Considering the fact that an attacked area will in general contain objects of
various resistance to blast such as buildings more or less solidly constructed,

a/ Tt is of interest to note here that subsurface bursts are more efficient
than surface bursts in crater creating and underground damage. Hence earth-
penetrating devices of very high precision can be quite demeging to fortified
underground structures even with yields as "small" as of the order of a few kt.

A
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Fig. A:1 The "optimum height of burst" concept

Due te shock reflection at the ground, the area covered by at least a
given overpressure depends on height of burst as well as on weapon
yield., This is illustrated for two different overpressures and two
different yields. It can be seen, for instance, that a 1 Mt surface
burst will give 0.03 MPa at about 4900 m distance from ground zero,
while the same explosion 2500 m above ground will give that overpres-
sure at just over 6000 m ground zero distance.
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trees of various sizes and kinds in a forest and local variations in the
overpressures due to terrain effects, it is clear that the damage picture from blast
will in most cases look very complex. Apart from = totally demolished region around
ground zero for a low altitude air burst, some objects closer to ground zerc such as
bridges or reinforced concrete buildings might be left moderately demaged whereas
other objects further away, such as buildings of lighter construction, will have
collapsed completely. Under these circumstances and having in mind the random nature
of indirect blast injuries, it is clearly impossible to give a precise "distance of
survival” from blast for human beings from a nuclear burst of some partiecular vield
and height. For rough estimates some studies assume that the number of unprotected
people in a populated area who survive in an area covered by at least 0.035 MPs
(0.35 atm or 5 PSI) equals the number of pecple killed in areas receiving less than
that overpressure. Hence blast fatalities are considered to be everybody inside
0.035 MPa circle., For military personnel and equiyment or people in shelters other
cverpressure damage criteria -~ depending on the protection assumed - of course have
to be assumed.

E. Thermal radiation and its effects

Thermal radiation

9. About 35 per cent of the total energy released in an air burst and about

25 per cent of that in a surface burst will be emitted s thermal radiation {1ight
and heat) within the first minute following the explosion. Meost of this energy will
be released in the first few seconds.

10, The composition of this thermal radiation is quite similar to that of the sun
with some ultraviolet but mostly visible and infra-red light., Hence the first
noticeable sign that a nuclear air burst has taken place will to an observer at some
distance be a very bright flash or "lightning” and - depending on the distance - a
more or less intense wave of heat. For a surface burst, the thermal radiation that
reaches an object at some distance from ground zero will be less than for a low air
burst since part of the thermal energy of a surface burst is absorbed by the earth,
rock or water at ground zero, and part of it is shielded by surrounding terrain
irregularities. For a high altitude burst, i.e. above 30 km (100,000 ft.}, thermal
effects on the ground can be ignored, except for very high yield weapons of the order
of 10 Mt. or more.

11. Weather and terrain conditions will affect the smount of thermsl energy
reflected or absorbed by the atmosphere considerably. Fog, smcke or heavy c¢louds
will substantially reduce the amount of thermal radiation that under clear
atmospheric conditions would reach an object. On the other hand reflecting surfaces,
such as snow or ice, will enhance thermal radiation., We finally note here that for
underground or underwater bursts thermal energy will only be effective very close to
the fireball, since if there is no surface breakthrough the heat will rapidly be
absorbed by the surrounding earth or water.
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Fig. A:2 Distances for flash burns

The distance from ground zero where the thermal radiation may cause skin
burns depends strongly on both yield and atmospheric conditions. The
chart shows, as a function of yield, the theoretically calculated
distance for second- and third-degree burns in a clear atmosphere and in
a virtually empty space.
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Damage caused by thermal radiastion

12. Under clear or fairly clear atmospheric conditions, human beings will receive
second-degree burn injuries to unprotected skin at a considerable distance from
ground zero. An indication of what these distances might be is given by the figure.
Second-degree burns over 30 per cent of the body will result in serious shock and in
general require medical treatment within hours for survival. Untreated third-degree
burns will prove fatal if about 25 per cent of the skin area has been damaged.
Clothes will provide some protection depending on the thickness and material of the
fabric, but will eventually transport heat through to the skin and (or) ecatch fire.

13. Under most circumstances, hands and faces are those parts of the body that will
be directly exposed for unwarned unprotected humans. In addition to the risk of
skin burns, the eyes are gquite sensitive to the light emitted, A 1 Mt. explosion
could cause flash blindness at 20 km. (13 miles) in daytime and 85 km., (53 miles)
at nighttime, and retinal burns at somewhat shorter distances. While the eyesight
will eventually return after flash blindness, the loss of it in a critiecal
situation, such as driving a car, could well cause severe accidents, Even if the
injuries are not too severe in g medical sense, burned face and hands would be a
substantial handicap in the aftermath of a nuclear explosion, Depending on the
circumstances, both of these types of injuries might affect a huge number of people
due to the vast areas involved. '

C. Fires

14. In addition to causing direct (flash) burns and flash blindness, thermal
radiation will ignite combustible materials., These might consist of curtains, rugs,
beds and furniture inside buildings as windowglass will not stop thermal radistion
noticeably. Consequently, extensive fires inside buildings could be expected to
result, even at distances where the blast does not ceuse too much damage. Depending
on the weather, moisture at the ground, etc., paper and plastic litter, dry wood,
dry grass and leaves would be ignited over a more or less large area. Tt is
generally believed, however, that the density of such combustible materials in many
sections of urban areas in today's industrial society is not sufficient to cause
extensive fires. A large uncertainty is the interaction between blast and fire. On
one hand blast will extinguish many points of fire caused by thermal radiation, but
on the other hand it will increase the density of combustible materials in ecertain
areas by producing debris and thus increase the risk for a later spread of fire.

15. Another source of fires in an urban area will be blast damage to stoves, water
heaters, furnaces, electrical cireuits and gas lines. And when nuclear weapons are
used over forested areas - €.8., On a battlefield - the combination of Fforest
blowdown through blast and rossible forest fires in dry weather could create
hazardous conditions for pecple in such areas.

16. The individual fires - caused by thermal ignition or indirectly through blast -
might under certain circumstances merge into a mass fire over a large area. These
could then be of two kinds: & firestorm with high winds rushing inwards creating
extremely high temperatures or a "conflagration", i.e. a moving firefront driven by
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ambient winds. In addition to Hiroshima, well-known examples of firestorms are
those of Dresden, Hamburg and Tokyo caused by conventional bombing in the Second
World War. People caught in these often did not survive even in shelters, due o
heat and asphyxiation.

17. Even if a firestorm does not develop, many people in urban areas - and
possibly forests - who might otherwise have survived could be trapped by blast
debris, leg injuries, unconsciousness from head injuries and hence die due to
their inability to escape from even a slowly developing fire. It has been
estimated that about 50 per cent of the casualties in Hiroshima resulted from
direct or indirect burn injuries. Close to two thirds of those who survived for
a few days and then died are reported to have been badly burned. The high
incidence of burn injuries and casualties in Hiroshima was caused by a number of
coineiding factors, such as a warm clear day, the time of explosion taking place
in the morning with many pecple being outdoors, ete., favouring burn injuries.
Fven so, these types of injuries should, unless the circumstances are exceptional,
be regarded as a very likely major cause of casualties whenever there is a nuclear
explosion cver or in the vicinity of an urban sarea. This is particularly true

for larger yield weapons, where the area covered by thermal radiation intense
cnough to cause third-degree burns or ignite easily inflammeble material is
considerably larger than that covered by hazardous blast or initial nuclear
radistion.

D. The electromagnetic pulse and its effects

18. A nuclear explosion - just as lightning - generates a sharp and short
electromagnetic pulse (EMP) but with a higher intensity and shorter rise time.

The mechanisms responsible for producing electromagnetic waves in the form of EMP
are rather complicated, but are in essence due to the absorption of some of the
nuclear high energy gamms rays which are immediately released by the nuclear
reactions at the moment of explosion. TIn the absorption processes, electrons are
torn away from the surrounding media leaving behind electrically charged atoms
{ions). It is, roughly speaking, this rapid separation of electrons from the
atoms that generates the electromagnetic pulse, which will then propagate outwards
with the veloeity of light.

19, Although the relative amount of energy from a nuclear explosion released as
EMP is less than 0,01 per cent of the total, that is still a considerable amount
in absolute terms., While the EMP waves are qualitatively similar to those
produced by a radio (or TV) transmitter, they differ in two important respects.
First, EMP contains electromagnetic waves of all frequencies from a very low to a
very high range, whereas a radio transmitter sends at one or a few frequencies.
Secondly, the rise time and duration of an EMP is extremely short - in fact the
rise time is about 100 times shorter than the EMP produced by ordinary lightning.
Hence an BMP consists of very strong electromagnetic fields - of the order of a
million times those generated by a radio transmitter - with a very rapid rise
(and fall) of the fields. Because of the short rise time of the IMP, devices
designed to protect electrical and electronic equipment against lightning will
often be inadequate for protection against the effects of nuclear EMP,
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20. When the height of burst is varied for scme given explosion, the strength of
the EMP signal received at some given distance from ground zero will vary
considersbly. Surface or low air bursts of a weapon of moderate size will generate
EMP that may have harmful effects on electrical and electronic equipment out to a
distance of about 3-10 km. (2 to 6 miles) from ground zero, depending on the
explosion yield and the equirment sensitivity. The strength of the EMP at the
ground will then decrease with increasing height of burst up to an altitude of ca.
10 to 15 km. (35,000 to 50,000 ft.). When bursts 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 with altitude and the geomagnetic field.
This EMP covers a wide area, since it extends outwards in all directions as far as
the line-of-sight from the burst point. A nuclear explosion at an altitude of

80 knm. would affect a circular area with a radius of about 1,000 km, and an altitude
of 160 km. (100 miles) would produce effects over & circular area with a radius of
about 1,500 km. (900 miles)., Thus a high altitude burst might cause EMP damage at
ground where all other effects (except possibly flash blindness at night) would be
negligible.

21, The EMP energy is collected in antennase - or objects serving as unintentional
antennae - just as the energy of ordinary radio waves. Depending on the length and
orientation of the antenna - as well as whether it is in the air, on or slightly
under the ground - it will colleet more or less EMP energy. This energy might then
be transported - sometimes over large distances - to electrical or electronic
systems connected to its ends. The larger the antenna - or unintended antenna,
such as a telephone or electrical wire - the more EMP energy it will collect.

22. At the end of a conductor, the Pulse might cause burnout of a sensitive
electronic component such as an LE&T circuit, or some other component of s system and
hence cause malfunctioning or breakdown of the entire gystem. Through a chain
reaction, electrical power and telephone networks might collapse although the
uncertainty in this field is large.

E. Initial nuclear radistion

23. The essential difference between a nuclear and large conventional {chemical)
explosion with regard to blast and thermal radiation is one of magnitude.
Differences in effects merely reflect differences in amount of energy released.
There are, however, consequences of & nuclear burst that do not have any counterpart
in a conventional explosion: the jmmediate release of nueclear radiation and the
creation of radicactive particles which will go on emitting nuclear radiation for a
long time. Tt is customary to separate this radiation into two parts - that emitted
within one minute around the burst point and that caused by the return of
radicactive particles (fallout) over an extended period of time to the ground. The
former is referred to as initial nuclear radistion and the time of one minute is
chosen because after this period the "mushroem cloud” containing most of the
radicactive particles for an air burst will have risen to a height from which the
radiation can reach the ground in negligible amounts only.
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2h. The initial nuclear radiation - most of which will be released in the first
seconds following a nuclear explosion - consists essentially of fast neutrons and
gamma rays. Although part of this radistion will be absorbed by the weapon material
itself, colossal amounts will in general escape to represent a significant hazard

to living organisms and radiation-sensitive electronic gystems. The initial (and
residual) radiation can be varied within a considerable range for weapons of the
same total yield, as is discussed in section 3.1.3. 1Initial radiation neutrons will
furthermore induce some radicactivity in the soil around ground zero, the extent of
which largely depends upon the chemical composition of the so0il.

25, The most important quantity for assessing radiation injury or damege is ecalled
"dose”, which is the amount of radiation energy absorbed per unit mass of the
absorbing material, Dose levels associated with various degrees of radiation injury
in humans and other living organisms are discussed in section 7 of the present
annex.

26. When travelling in the air, radiation wili be attenuated rapidly with
increasing distance from ground zero. Thus, the difference between distances where
a lethal dose and a negligible dose of initial radiation will be received is fairly
small. Generally speaking about 400 to 600 m. (0.25-0.40 miles) will reduce the
dose by a factor of 10. Hence 800 to 1,200 m. (0.5-0.8 miles) will reduce it by
about a factor of 100. This distance varies somewhat with the yield and the
distance from the weapon, being larger for larger yield weapons. Some dose-distance
relationships are indicated in figure A:l,

27. As the height of burst increases from a low air burst to a high air burst, the
awount of radiation reaching the ground rapidly diminishes. A 1 Mt. burst at an
altitude of 5 km. (3 miles) would give a negligible dose at ground zero and so would
a 100 kt. burst at an altitude of roughly 4 km. (2.5 miles).

28. In addition to living organisms, electronie components could be quite sensitive
to initial radiation. While older type equirment is resistant even to high doses,
modern large-scale integrated (LSI) circuits might malfunction or break down at
quite low doses. The reason for this is that even though the probability of
damaging one element in the cireuit is low, the cireuit is composed of so many
interacting units that the resulting probability of malfunetion or breakdown becomes
rather high. Thyristors are also very sensitive to rapidly delivered radiation
doses. Electronic systems exposed to low or medium yield detonations might be
affected by initial radiation while at the same time having a chance of surviving the
other damaging effects of the nuclear burst. Such systems could, for instance, bhe
part of some military equipment.

29. Tonizing radiation will penetrate any material and gradually undergo absorption.
Effective protection therefore implies thick and heavy layers of materisl. As g
rule of thumb, the heavier the materiml the better it absorbs radiation, although
other criteria apply to neutrons.
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F. Residual radiation (fallout)

30. In addition to the initial radiation of gamma rays ang neutrons, a large
amount of radicactive elements will also be produced by fission processes and
prossibly other neutron reactions in the weapons material. These clements will
adhere to particles formed from weapon debris and, in the case of a land surface
burst, also from ground material. The radiocactivity associated with such particles
15 called residual radiation. For a detonation at or close to the surface,
initially released neutrons will induce radicactivity in the ground adding to the
fission and weapon debris, residual radiation as some ground material will be
drawn into the fireball. Since a fusion reaction will not produce any radioactive
rest products, its contribution to residual radiation will be caused only by
neutron-induced activity.

31. Radioactive elements will lose their radioactivity with time due to Tdecay”.
The rate of decay varies from a fraction of a second to many years, depending on
the element considered. Two important elements, strontium 90 and cesium 137, for
instance, will retain half of their radiocactivity after about 30 years, and hence
cause long-term health hazards. Carbon 1k, which is formed from the nitrogen in
the atmosphere when irradiasted with neutrons, has a half-life of about 5,800 years
and will thus continue to give small radiation doses to many generations.

32. Particles containing residual radiation are usually referred to as fallout.

The later the fallout reaches the ground, the less hazardous it is, due to the decay
of the radioactivity. Farly fellout results only for a surface or very low air
burst, and hence these types will have far more serious censequences than an air
burst.

33. A surface burst results in the creation of large and heavy radioactive
particles which will fall down within minutes around ground zero. Other, lighter
and smaller particles, however, will follow the fireball and cloud further up,
drift with the winds and then fall down in a plume-like area in the gensral
direction of persisting winds. While these particles are smaller than those closer
te ground zero, they will on a smooth surface still be visible as dusl whenever
fallout is sufficient to represent a significant immediate hazard. This fallout will
will start coming down within less than an hour and keep falling for about a day or
two depending on the distance from ground zero. The smallest particles, finally,
will be ejected into the stratosphere - at least for a weapon of large yield - and
remain there for months or years, before returning to the ground again. An air
burst on the other hand, i.e. a burst where the fireball is well above *he ground,
will cause essentially all residual radiation particles to ascend with the fireball
and mushroom cloud. Eventually they will spread out and return to the ground as
dilute world-wide fallout,

3b., There are a number of factors deciding the extent and intensity of fallout,
the most important of which are meteorclogical conditions. If there is no steady
wind, or if the winds are blowing in different directions at different altitudes,
the fallout area will have a very complicated shape with possible "hot spots’,

foes
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30

300

Fig. A:5 Fallout patterns

The upper part of the figure shows an idealized set of dose-rate comtours.
Numbers are dose-rates in rad/h at one hour after the explosion, and the
size of the contours correspondsto a 10 Mt, 50-percent fission surface
burst and a 50 km/h effective wind speed. The lower part is a hypothetical
picture of how the same fallout pattern might look in reality. Note the
change in the overall direction of the pattern.

(From: Effects of Nuclear Weapons, Washington 1977.)
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essentially impossible to predict with any accuracy in advance. In rainy or snowy
weather an air burst below the clouds which would otherwise have caused negligible
fallout could produce considerable immediate and unpredictable loeal fallout, sinece
radicactive particles will reach the ground through rain (or snow). The latter
mechanism is of more relative significance for small yield weapons than for those of
large yield, however,

35. The most important process for an area to become inhabitable again is the
natural decay of radioactivity. Weathering, i.e. the effects of rain and wind,
will ¢ 2ed up the time reguired for some area to reach a state of “acceptable”
radiation intensity, since thig brocess will remove radiocactive particles into
water, soil, etc., where they will in general be less hazardous than on the ground.
Decontamination, finally, will contribute to diminishing the intensity in limited
areas if properly executed. Even 80, heavily contaminated areas will be
uninhabitable for tens of years or more, if present standards of radiation safety
are to be maintained.

G. Radiation injuries

36. HNuclear radiation will always inflict some damage to bioclogieal tissue.
Generally speaking, this damage and the resulting radiation injury to the organism
will be the more severe, the larger the radiation dose. The definition of "dose"
and related concepts as well as their units are given in table A.l.

37. Almost all of the initial radiation dose will be received from high intensity
radiation released within seconds in the immediate vicinity of the burst. Large
doses asgsociated with early fallout will on the other hand be caused by lower
intensity radiation received under a long period of time - from hours up to days
and in some cases even months. A slowly accumulated dose is generally considered
less harmful than an equally large instantaneous dose, due to recovery mechanisms.
No distinction between these cases will be upheld here, however.

38. Tor humens, animals angd plants, absorbed radiation will damage cells, which
may result in injuries to the particular organs. The resulting injury to the
biological individual will vary, depending on the species, the magnitude and
composition of the dose and on age and general condition of the irradiated
individual .

39. While the major danger connected with high intensity fallout radistion arises
from particles outside the body emitting gamma rays, radiocactive material will also
enter the body through breathing, eating and drinking, It is in this regard of
prarticular importance to prevent radioactive iodine 131 from entering the body
within the first weeks or S0, especially for children, since it will be concentrated
in the thyroid glands with Subsequent high risks of contracting thyroid cancer. Of
particular importance are also strontium 90 and cesium 137. Strontium will
primarily enter the body through the milk and meat of grazing cattle, sheep, ete.,
whereas cesium is absorbed by root systems of vegetables and other plants, and will
reach the body by consumption of these types of foods. While strontium will be
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deposited in the bone, causing possible skeleton cancer, leukaemia, ete., cesium
will be distributed roughly evenly throughout the body. Plutonium has been
mentioned as a possible hazard, but is generally not considered to be among the most
dangerous constituents released in a nuclear explesicn.

40. When discussing human radiation injuries three categories can be identified:
acute radiation injuries, increased Probability of late cancer and genetic
(hereditary) effects. In what follows, whole body irradiation is always implied
unless otherwise stated, and the dose values indicated are average whole hody
doses. These are lower by about a factor 0.7 than superficial doses given in some
other publications (cf. table A.1). MNo other injury is assumed.

Acute radiation injuries

1. Below a dose of 100 rad, essentially no clinical symptoms will be experienced.
Doses in the range 100 to 200 rad would cause acute radiation sickness,
characterized by nausea, vomiting, diarrhoes and fatigue to a small fraction of an
exposed population at the lower end of the interval and to the majority in the upper
end. Damage to blood cells will result in lowered resistance to infections and
delayed recovery from other injuries. In the interval 200 to LOO rad, about 5 to

10 per cent fatalities would result after a month in the lower range and 90 per cent
or more are expected to become fatalities at the upper range. The 50 per cent
fatality dese is about 300 rad. Radiation sickness would in the middle and upper
part of this interval be intense and those who recover would do so only after
several months. Medical treatment is already in peacetime of marginal utility and
should not be expected to be of any help in a situation comprising mass radiation
injuries, except in the form of palliative treatment. Doses above 450 rad should

be considered lethal and death will generally occur within a few weeks. At very
high doses (thousands of rads) damage to the central nervous system will cause
convulsicns, tremor, ataxia and lethargy, followed by death within 1 to L8 hours.,

42. Redietion will affect mammals and birds in a way similar to humans. There are,
however, some lower species of animals that will survive doses of thousands of rads.
The same holds true for most plants.

Induced late cancer

43, It is well known that large doses of radiation will inerease the probability
of contracting late cancer. However, compared to the natural frequency of cancer,
small doses (i.e. in the range of 10 rad or less) have so far added statistically
insignificant or undetectable increases to the natural frequency of cancer. This
does not mean that doses in this range are harmless, and for protection purposes a
linear relationship between doses and probability of contracting late cancer is
usually assumed for low doses. According to the Internationsl Commission on
Radiological Protection (ICRP), b/ there would be one to two cases of lethal cancer

b/ Recommendations of the International Commission on Radiological Protection,
ICRP Publication 26, 1977.
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per 10,000 manrad. (The manrad is the unit for "collective dose’, defined as the
product of average dose and the number of people who have received that dose. Hence
10,000 manrad would be for instance 1 rad to 10,000 people, 10 rad to 1,000 people,
ete.) '

Genetic effects

kly, The genetic effects considered here are hereditary defects that will be
manifest only in future generations. They are caused by radiation-induced changes
in the gonad cells. These defects might consist of lowered fertility, spontaneous
abortion, stillborn children, children born with malformations or nonspecifie
constitutional weaknesses. To assess any precise relationship between radiation
doses and frequencies of genetic damage is difficult. It is, however, believed to
be of about the same order of magnitude as that of radiation-induced cancer.
According to ICRP, the total risk for serious genetic defects is estimated at one
case in 10,000 manrad. About half of these defects will show up in the first two
generations following the irradiated parents.

H. Combined injuries and synergism in general

45, The preceding discussions have, in essence, been restricted to one effect at a
time, and interactions of various effects have largely been disregarded. Such
interactions will occur, however, and generally speaking they are expected to be
synergic, which means that a combination of weapons effects will produce a more
severe result than the sum of the injuries. or damage caused by each single effect.

46, Tor study purposes, immediate casualties from a nuclear explosion can be
treated as caused by one dominating effect - i.e., the one having the largest lethal
radius with respect to yield, height-of-burst, degree of protection, etc. In every
situation, however, there will be a zZone where one effect by itself would not cause
large numbers of fatalities but where many people might still succumb due to a
combination of injuries. This was observed in humans after the 1945 bombings in
“Japan, and later animal experiments have contributed to the understanding of the
biclogical mechanisms involved. These are related to the depletion, caused by
ionizing radiamtion, of certain corpuscles in the blood which produces a state of
general weskness and, in particular, a degradation of the immunological defence in
the body.

L7. Most serious seems to be a combination of thermal burns and radiation. As low
a dose as 100 rad could be prohibitive to the body's own capacity for recovery

from thermal burns and might hence cause death in cases where the person would
otherwise have recovered from his burns. A similar process results when radiation
is combined with a mechanical injury from blast such as a puncture wound from flying
glass or wood, borken bones, cuts and internal injuries. At a dose of 200 rad such
wounds might be fatal - through infection or loss of blood - where they would
otherwise have healed. The general susceptibility to infections, which may persist
for many months, will prove a serious complication even in cases of rather slight
injuries, especially when medical care is unavailable.

feo-
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48. Combination injuries with a radiation component will be most frequent after
explosions with low to intermediate yields (up to some tens of kilotons). This is
due to the fact that the relative importance of various weapons effects at any
given distance is dependent on yield (cf. for instance section 3,1.3).

of these two injuries. This could be expected to be quite a frequent combination
for larger yield weapons - 100 kt. or more - detonated as air bursts, since people
within range of harmful initial radiation doses will have little or no probability
of surviving blast and thermal effects.

50. TIn addition to synergisms of a purely biclogical type, combinations of human
injuries and material damege may be expected to aggravate the post-attack situation
at all levels, from the individual up to society as a whole. An example of a

developing fires. Although interactions of this type will oceur in any war and are
not specific to a nuclear situation, they could be expected to be very frequent
after a nuclear attack. For this reason, the number of vietims within a month after
a nuclesar strike or so could easily bhe underestimated,
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APPENDIX IT
"Security assurances” by the ruclear-weapon States as
wresented to the Committee on Digarmament_in 1980
China
1. “Complete prohibition and total destruction of nuclear weapons are essential

for the elimination of nuclear war and nuclear threats. We are aware that its
realization is no easy matter. This being the case, we hold that the nuclear-
weapon States should at least undertake not +n use or threaten to use nuclear
weapons against the non-nuclear-weapon States and nuclear-free zZoONes. On ite own
initiative and unilaterally, China long ago declared that at no time and in no
circumstances would it be the first to use nuclear weapons . (cD/133)

France

0.  To negotiate with nuclear-free zones participants in order to contract
cffective and binding commitments. as appropriate, precluding any use or threat of
use of nuclear weapons against the States of these zomes”. (CD/139)

Soviet Uniocn

3. iy offer a binding commitment in a new international convention not to use
or threaten to use nuclear weapons against non-nuclear States parties to such a
convention which rencunce the preduction and acquisition of nuclear weapons and
which have no nuclear weapons in their territory or under their jurisdiction or
control and to consult whenever any party to the convention has reason to believe
that the actions of any other party are in violation of this commitment'.

L, “The Soviet Union, for its part, wishes to state as emphatically as it can
that we are against the use of nuclear weapons, that only extraordinary
circumstances, only aggression agalnst our country or its allies by ancther
nuclear Power, could compel us to have recourse to that extreme means of
gelf-defence. The Soviet Union is doing and will do all in its power to prevent
the outbreak of a nuclear war and to protect the peoples from becoming the victims
of nuclear strikes., whether initial or retaliatory. This is our steadfast policy,

and we shall act in accordance with it."
5. T wish also solemnly to declare that the Soviet Union will never use nuclear
weapons against those atates which renounce the production and acquisition of such

weapons and do not have them on their territory’. {cD/139)

United Kingdom

6. "ot to use nuclear weapons against States which are parties to the
non-proliferation Treaty or other internationally binding commitments not to

/ovs
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manufacture or acquire nuclear explosive devices except in the case of an attack
on the United Kingdom, its dependent territories, its armed forces or its allies
by such States in association or alliance with a nuclear-weapon State”. (CD/139)

United States

T. "Not to use anclear weapons against any non-nuclear-weapon State party to
the non-proliferation Treaty or any comparable internationally binding commitment
not to acquire nuclear explosive devices, except in the case of an attack on the
United States, its territories or armed forces or its allies hy such a State
allied to a nuclear~weapon State or associated with a nuclear-weapon State in
carrying out or sustaining the attack”. (CD/139)





