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INTRODUCTION

It 1is: sometimes said that an'age passes when its basic
illusions crack, and Hegel said that an understanding of a social
sfstem comes only when it is on the road td extinction. For more
then forty. years, mankind has walked through the valley of the
shadow of nuclear deterrence. There has been order between the
major power blocs, but éléb unprecedented danger. Many believe
the risks of %reakdown have grown ove;‘the years. Even if the
riéks are not as great as. widely beligved, what might be
destroyed 1s " so infinitely.precibus that even a slight increase
}n the possibility of nuclear war can never be other than of

compelling importance.

RN

- .0ne of the most érofound disparities in Soviet and
“American approabhes to militéry and nuclear strategy lies in
their fundamentally  dissimilar historical approaches to the
relationship between politics and war. With respect to miL%téx&
'strategy;".Americans ére_neo-Jominioné and neo-Uptonions, whereas
the 'Soviétsv'remain followersiof,the teachings of Clausewitz and

of the neo-Clausewitzians ambng the Marxists and Leninists.

N -

éaron ';Antoine ~ Henri de Jomini, one of the most
influential militafy strétegists‘ of the nineteenth century,
.- maintained that. the study and conduct of war was é science thét
‘could be reduced to fixed ruies ané;mathematical formulas} He

believed that although technologies and techniques of war might



~ change, its principle§ are unchanging. This notion 1 inflgenced
by the spirit of the Enlightenment and the positive, optimistic
American (and Englisﬁ} tradition of democratic liberalism, which
_envisaged man’s ability to control, manage, and order society and
forces .of conflict 'Qy rational, scientific, and technplogical
means. This tradition in thé nuclear era finds reflections in
the obtimistic premises of crisis management and arms control.
The American fascination with exact contfol and manipulation of
levels of violence, with computer mbdels and complex scenarios of
conflict,  with the quantification of Defénée and war management
resulted in the development of nﬁclear war strategies which,
according to Walter Lippmann, embodied the perfect fulfillment of

N

all wishful thinking of military matters.

"This-'simpliStic view of war has somewhat changed due to
the loss of American huclear monopoly and‘ later a nuclear
stalemate. But- the requirement for the effective punishment of
an aggressor, with minimal effort'énd'cost stand as valid todéyLif

as it'ﬁas in thé'immediate post-world-war II period.

Tﬁe -secohd major distinguishing Echaracﬁeristic of
American  strategic \ﬁhought derives. from ﬁhe separatioﬁ of
sﬁrategyv not only from- politics. but also from the serious
considerétion‘ of advérsary interests, Values and motives. This
foliows the tradition of Genegal_Emory Upton, who belie?ed that
wér:.and. politics are diametrically and fuﬁda@entally different.

In other words strategy begins where politics and. The Americans



believe‘ that war 1is too complex for the average citizen to

comprehen and'that it should be better left with experts.

The soviet strategic .thinking, on the other hand, has‘
different historical roots. The core of their strategic
thedrising‘ and military planning 1is infiuenced by Carl Von
ClauseWitz and The neo-Clausewitzians in fhe Marxist tradition,
including Marx, Engels, Lenin, Trotsky, and Stalin War for them
is noﬁ a body of fixed principles. Clausewitz had réjected the -
optiﬁism and dogmatism of the eighteenth century theory and
propounded that war was neither a scientific  game nor .an
internafional sport, but an extreme'act of violence: “We do not
like to hear of generals who are victorious without t?e of
blood”,1! » because the resulting altitude can lead to an
underestimation of . the ugly faces of war ahd can iméute a false

sense of security and control over events.

Freidrich Engels, popularly known as the ‘Red General’,
laid down the Marxiétz_precepts of ﬁar which he derived from
Clausewitz. Accordiné to him, "Fighting 1s to war what cash

payment\ is to trade, for however rarely it may be ﬁecéssary for

t

it actually to occur, everything is directed towards it, and
eventually it mﬁst take place all the same, and'_must be

decisive.”2 This perception of war seeped in horror was endorsed
: by Leo TelaTe Wsa\zaf 0 Lel wwww
o . MV\»SI"\ ame” 3 .

1. H.Rothfels, “"Clausewitz ", in Edward Mead Earle, ed. , Makers
: of Modern Strategy (New York : Atheneum, 1966}, pp. 99 -109.

 2. Quoted in Earle, n.1, p.158. . "
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The current position of Sovietl séfategists on the
unsuitability "of fixed dogmas of war and on the need to adopt
strategy and ‘doctrine to the given objective national and
political conditions, goes~ back to their revolutionary origins
gnd the creatién of the ‘Red Army”. Trotsky, the founder of the
' ‘Réd Afmy’, cited Clausewitz in arguing that in practical
military acts one should not drive the flowers and foliage of
theory "too hng, one should rathef keep thembclose to the soil of
experience. Besidés in rejecting the "notions of strategy as
science, he pointed out that each schooli of thought merely

reflected temporary conditions of national existence.4

It is worth mentioning that in the Soviet Union, the
dominant expert elites traditionally = entrusted with the
develébment of‘strategic theo:ies and policies have been military
professiqnals Qnder the guidanéé of the Party leadership. In the
United States on the other hand, inAthe pdstwar period, this
' functiop~bééame dominated by'civilian Defence inteilectualéﬁﬁﬁder

‘theA ambiéuous guidance of an ever changing éolitical”leadership.

_The current strategic thouéht in Britain and France

. ) L ) R s . -
can’t he assigned to a particular line of thought. What appears

3. Quoted"ih; Robert Osgood, Limited War = The Challenge to
" American Strategy (Chicago : Chicago University Press,
1957}, p.33. o , |

4. 1. Deutscher, The Prophet AzmQEQ(oxford : Oxford University
. Press), 1976, p.484. ' :



N
more probable is that these two countries have tried to blend the

two streams of Jomini and Clausewitz. Thus, both Britainrand
France have refrained from espousing veverlastihg dogmas and
principles of war. Infact the emphasis is more towarde the ‘need
‘of the hour approach. This explains their efforts to deveiop
credible deterrents of theirlown. At the same time, it is assumed
that British and French nuclear arsenals will be used in tandem
with that of America. Therefore, American strategy and policy is
bound to have at least some influence on_the British and French
strategic' thinking. This in a way exposes the dilemma which the
NATO‘ countries face. The dilemma of Hamlet’s 'to be or not to
be’ gets profoundly reflected in their strategic thinking. >The
crucial question for them |is whether to build up credible
deterrent of their own, which would mean billions of dollars
every vyear spent in upgrading technology alone, or, rely on the

United States to come to their rescue on-thevdoomsday.

In this etudy,' an attempt has been made to probe the
various -war plans' adopted and upgraded by the four principal
recognised members of the nuclear club Unlted States of America,
' Soviet Union, Britain,» and * France. And in all this, the ?ain
focus 1is on the issue of nuclear targeting-targetiné‘what, why,
and by whom. A word about china here. China, the fifth
‘recognlsed nucleér power, has been left bu£ from this study as

not much published material on the topic is available Whatever ,

little is at hand does not fully spell out a coherent strategic



tﬁinking. Tﬁis is not to suggest that i? does not have one.
Surely it does exist, but to .outsiders it seems more like a
jigéaw -puzzle with possibly a few vital components missing.

The ‘entire work is divided into four chapters. Chapter
One briefly e;plains strategy as a concept and what it has meant
down the ages and in particular aftér the advent of nuclear
weapons. It ,also focuses on the notion of targeting and its

various aspects.

The second chapter fully explains the Aﬁerican,nuclear
war bplanning and targeting .process. Thé flood of information
does make the war planners have vacillated between counterforce
and countrervalue targeting and how it all invariably ends up in

N

‘stressing upon an ‘overkill’ capacity.

The penultimate chapter deals with the British and
French nuclear targeting. It fully " explores why these two
nations went for independent deterrents and how thexfiﬁtend

fighting out a nuclear war.

Thé Fourth and the last chapter tries to read thévSoviet
mind on the, issue of nq¢lear war fighting..'Agéin, due fo the
closed Jnature of the soviet society, the gathéred information is
'mOstly from the westérn sources,. barring a_few notable works

emanating from the Soviet scholars.

The concluding note 5ummarises what has been talked about

in the preceding chapters.

6 -
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\ A Chapter One
STRATEGY AND TARGKTING
STRATEGYi

Strategy 1is, as one of the scholaré has remarked, a
deadly businesst. It is concerhed with the darker side of human
nature, in - that it examines the way in which military. power is
used by -governments in the pursuit »9f their interests. And
because military power refers to the capacity to kill; to maim,

to coerce and destroy, it follows that it is a crude instrument.

For a layman, strategy 1is intimately connected with'
planning wars aﬁd fighting them. This popular impression is
‘reinforced by Clausewitz’s definition of strategy as "the
employment  of battle as the means towards the attainment of tﬁg
object of war".2 However, strategy ~is this and much more.
Fundamentally, it is abogtfthe ways in which military'power‘may_
be used " to achieve polifiéal;objecﬁi?es? Von Moltké desc:ibed
strategy as “the practical adaptation of the means plaée¢fgt a

| general’s disposal to the attainment of the objects in view".3

1. K. Booth, "Teaching strategy: An Introductory Question-
aire”, ﬁgxxizal; 1974 March/April; p.79 ’ :

2. Von Clausewitz, On war I, J;J. Graham, trans. (Lohdqn
:Routedge, 1908), -p.165. ' :

3. Quoted in B.H. Liddell Hart, ﬁ&ra&agx_ Ihg Indirect AEEIQﬁQh
(London : Faber, 1967); p.134
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Therefdre, the subordination of strategy to politics is generally

accepted.

In ancient Greece strategy was the art of the general
(strategos) simply, but in the modern\@poch a distinction came to
be drawn between strategy. as the art and theory of concerting
battles for the purpose of’viétory (Clausewitz )4, and strategy
as an overall design for Vcompetitive struggle betweeh powers
(Liddell Hart’'s ‘grand strategy’).S ‘The contemporary discipliné
~ of strategic studies is not centrally concerned with.grand
strategy, and, although it does embrace the art of the.general as
traditionally conceived, its chief concern is not victory but the

deterrence of central war.

It 1is worth n&ting £hat ﬁhé spur to strategic theory in
the past has ofteﬁ_been the perceived crisis of aHCivilisation.
Many western strategists believe that such a crisis'has been
pOsed by the thermonuélear bomb and the éhallénge of the
communistA world siﬁce 1945.?‘Thucydides feared the disunity of
the Greeks in 'facing 5 great Asiatic ehpife.sb Machiavelli
_yearneé -for a f;ilitary geniusi to unify the'turbulent Italian

peninsula of. the fifteenth centurf‘againét the interference of

-4, Clausewitz, h.2 

5. Liddell Hart,'n.3 : s
6. Thucydides,'~Ihg Eﬁlgppgnggiﬁn Har, (Harmondsworth : Penguin
~ Books, 1961). o _ ‘ ‘ _



Eurépean émpires.7 Clausewitz’s ideological - and political
priorities were 1less clear cut, but he was deeply cohcerned to
meet the intellectual challenge of the permanent political and
military revolution that Napoleon Bonaparte had brbught abqut in
Europe, 'hotwithstanding Waterloo. Clausewitz sought to elicit
what the mass conscript armies and fervent nationalism of the
Napoleonic era portended for the theory and conduct of war.
Withbut ehtering into morgl philosoph&, he aemanded that due-
proportion be observed between the poliﬁiéal goals of.war and'the
military means chosen to pur#ue them-a timely.wérniné not only in
view of the mass armies available to Européén stgtesmgn, but also
because the instruments of war were aﬁbut to begin that never-
ending seduence of technological fevolutions made possible by the
industrial revolution. Finally,  the point of departufe fof 
Liddell Hart’s theory of the ‘indirect approach’, entailing a
principle of economy in lives, material andvmilitar& effort, was

his first-hand egbé;ience of European self—immolatiohs on the

battlefields of the first world war. Theorists of the nuclear °

age have had difficulty in finding a contemporafy;éguivalent of
the indirect approach, at leastfinvthe stfategic reiétionship of
the superpowers where any military clash caffies a possibility of
oblivion. But the influence of Liddell Hart may be discerned in

the theory of limited (non-nuclear) war.

7. Niccolo Machiavelli, The Exingg, (Harmondsworth : Penguin
Books, 1961). I '



\ _ _

"It 1is Clausewitz’s idea that war is the continﬁat&on of
diplomacy by other means which has been of fundamental importance
td the nuclear age theorists. Can any political goal Jjustify
invoking nuclear wéapons? Can nuclear war be fought in a way
that ensures the survival of civilised values? These were the
questions which launched strategic studies in the late 195@s and
early 1969s. The title of Hermgn Kahn’s classic, Oon
Thermonuclear War ,delibefgtely echoes the title}of Clausewitz’s
mastefpiece;8__ Thomas Schelliné was concerned to show that the
. threat of ‘nuclear war and nuclear acts,pf'hostility.are the
distinctive post-Hiroshima method of continuing diplomacy by
oﬁher neans. Both these American theorists were convinced that
civilisation could survive/nuclear use - Kahn for dated technical
reasons (he.’thought‘ an 'American first strike against the USSR
could bé. made to work), and 'Schelling because he believed that
nucleaf—weépons ’concentraté the minds of diplomats on avoiding
all-out war as never. before, and tnaﬁ the nuclear allergylnf

opponents is susceptiblé to exploitation short of catastrophe.?

The notion that limited nuclear war of one kind or
another \is bothvpossible Qnd politicallyfnecessary underlies the

central tradition 6f'strategic theorising in the United Sﬁates.

v8. Herman Kahn On Ihgxmgngglggx Har (Princéton :'Princeton
, University Press, 1959). ) .

9. Thomas C. Schelling, The Strategy gﬁ anﬁligg (Cambridge :
Harvard university Press 196@). and Arms gnﬂ Influence (New
Haven : Yale University Press, 1966)
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However, there has always been a dissenting minority stream which
favours Minimum Deterrenqe the ébjuring of counterforce targeting
plans and the large, quick-reaching, accurate strike force, that -
would execute them and of the technical and political-
‘administrative. capacity to executg\small—scale counter-force or
countervalue ‘slow motion;‘ attacks. (In general ~one may
classify potential nuclear  targets as _counterforce, or
codntervalﬁe. A counterforece té;get is a centre that has some
military valde, such as a missile silé; bomber base, submarine
base, .command  centre, or even a conventional miliﬁary base. .
Countervalue targets by contrast, are the population, economic,
or political resources of a nation. Outside the jargon of
strategic analysts, a countervalue target is a city. To have a
countervalue targetiﬁg policy, ﬁherefore, is  to envision the
intentional destfuction‘of the adversaryfs cities and as much of
its éivilization .as possible, in what has oftén been called a
"‘city busting’ nuclear policyﬂf Accordingly fundamental point of
order for a couhtfylis to deéide whether its nuclear policy is to
be based 6n_§he destruction of-military of urban targets); The
gurrént officiél expression_of £he mainstream view is the theory
of selective, ‘flexible strqtegic\}espoﬁée—what*fbfmer President
Jimmy  Carter’s Secretary of Défence, Harold Broﬁn, called
‘countervéiling  §trategy’—which envisages an initiél effort at

least to confine__nuclear; hostilities todhon?valueAta;gets,le

10. Harold Brown, Report of the Secretary of Defence. fiscal vear
1981, (Washington, D.C. : USGPO, 19890).

11



However, strategists of both the Minimum DeterfenLe school and
the'counterforce.school believe that the Defence of the West, the
protection of its iﬂterests and the containing and curbing of the
Soviet. Union Justify not only the deployment of a panoply of
nuclear means qns the 1issuing of nuclear threéts, but,

ultimately, nuclear use, including all-out nuclear strikes

against civilian targets as a first or last resort.

- Strategic studies in the nuclear pefiod was a western
_invention; but by the end of the 1959s, comparable,inteliectual
exertion was beginning to appear elséwhere. The Soviet approach
td strategic questiogs was and remains sul generis. The deiets,
beginning with Lenin himself, have been keen ‘students of
Clausewitz, and thefé are echoes of him in the major Soviet works
on  nuclear ‘strategy.'»vBut Soviet Strategy{ in contrast to the
wegtern ones, is ériﬁarily»the work of active or retired military
officers and has a self—serving quality to the extent that the
political ut}li£y of nuclear war tends to be assumed rather tha£; 
proven.l1 Séviét practitioners seem to be littl§ ;ntereSted in
E;laborating theories of deterrence and crisis control; they shoﬁ
aversioﬁ to arms .control; an@l they profess to believe that
limitafion oflinuclear war between the superpowers is impossiple
~or virtually so. "~ But the ﬂotionvthat‘Soviet strategiq forces

eXiSt to festrain the imperia}ists from launching a surprise

-11. V. D Sokolovaskii Mili;axz Sxxalggx (London : Maddonald and'
Jane’s, 1975)

12



i
attack an the Soviet Union 1is of course a deterrent notidn;\

Soviet theorist certainly pfomise to deliver an all-out blow in

response to such an attack.

Where Soviet theory 15\ supposed to differ from the
western variety is in targeting philosophy-population destruction
as such 1s not emphasised, but rather the reduction of hostile

sources of military, industrial and administrative strength.

Déﬁerrence_’is central in»Eaét and West, but the notion
has been elaborated in the West in a way which display the
overall defensive posture of the western powers since 1945.
Western. Defences: and strategic>diplomécy are supposed to deter»
not only central war but Sovietlgttacks and hostile pressures in
~ Europe, and alsé communist-éupported insurgency and other
‘trouble-makiné;_ in the Third fWofld; It has been argued that
American particiéation'in the Vietnam war 1tselfvwas a tribute to
the potency of deterrence:vtheory. Stélematéd'at the nuclear
level' after ithe Soviet Uﬁion acquifed'long-range nuclear strike
capability. in the late ''1950s, the U;iite'd States felt that
thushchev’s “cha1lenge to contest the ‘gréy‘#xeas’ of the Third
World at the Sub-nuclea:-lévef‘woula{have torbé met in kind by
- counter-guerrilla and mobile cbnventional forces. lIntervention
in Vietnam 'wag tﬁus considered a stgategio néceséity on a
transformed global chessboard, and Americas’ ééheral_¢r§dibility,
including hérl strétegic nuclear credibility, was aﬁlstake in

Vietnam. .

13



The doctrine of graduated deterrence postulates a
hierarchy of levels of threat—typicaliy *brushfires’ (Soviet
supported guerrilla struggle), proxy wars (Such as have occured
repeatedly in the West Asia and;Ihdochina); ;imited wars outside
Burope with. direct superpower 1nvolvement \(such as Korea);
limited or theatre wars in Europe (which might be nuclear) and
finally central war. Concentrating at the upper end of the
e;calation ladder, tﬂe threat of théaﬁre nuclear sprikes tends to
deter .adveﬁturous Soviet-acpion_bf any kind in Europe, according
to o:thodox theofy; buﬁ so does the linked threat of escalation
to strategic wéffare, At the strategic level the requirements of
deterrence are now defined' to_includea¢ouﬁter force strategic
strikes proper (counter-silo, counter‘bombgt. and counter-SLBM
etc.); strikes at the militari and:ﬁolitiCai commanding heights
and“communication$ of the ehemy;’strikes.at cénveﬁtibnal military
_targets; strikes at the sources éf'militéry production; and
finally strikes at the sQ-called recove:y:capabilities—thevbaSic
capitai stock and possibly even the fébﬁ~resgurces of the enemy
economy . Recently Amgt;can 'policy Ha;fbeen to require thét in
the last analyéis 79 per;;ent of Soviet reﬁovery resources éhould

N

be destroyed.
TARGETING

The practical ;?fdblems of targeﬁihg‘nuclear forces can

result}. 1h striking <cornfrontation ‘betweeh decision makers’_

14



declared objectives and those that are technically and
operationally feasible. ‘Such confroniatiéns arise largely from
weapon effects and operational constraints: They can also arise
from less"fundamentél sources, such as p&e characteristics of

available forces, which may have been procured without regard to

their effective application.

There are two broad classes of targets : fixed and
mobile (or transportable). Since ' the  location and
characteristics of fixed targets are precisely known, elaborate
targeting plaﬁs can be constructed in advance of possible
vhostilities.' Examples ofl fixed targets of potential military
interest are rail yards, road Junctures, Abridges, ailrports
(military and civilian), - command - »buﬁkers, communications
facilities, ports, fixed Defences, industfial facilitie§,>and
nuclear storégevsites.A In Contrast, location andAcharacteriétics
oflm§bile targeﬁs might be. known only a short time before weapons
are - delivered. -  Examples of mobile targets are troop
concentration or méchqnised forces,.ﬁébile missiles (S5-20s, SS-
24s, S5-25s,. cruisé;ﬁissile launchers”etc.) dispersed aircraft,
‘mobile comménd or communicationsxéehters, and mobile su:face—to—v
air miSsile units; (SAMs). Attacking these targets require
‘surveillance éapabie -of. providing timely.infbrmatiéh about the .
location and . characte:A;f the targets as well as forces capable
of . rapid re-targetinéi- Planning musﬁ also deal With‘eneﬁy;;

countermeasures to confuse or destroy sensors.

15
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MECHANICS OF TARGETING

The process of‘preplanning large nuclear attacks against
‘many fixed installations 1is simple in concept, but complex and‘

Eubtle in detail, posing significant questions for policy makers.

The first step in attack planning is selecting targets.
Both target.  selection and the establishment of priorities among
them are go?érned by doctrinal and military Judgments that are
necessarily partly subjective. Targets may be Selected because‘
vthey have diréét military value, because they perform impoftant
functions for civilian or military leadership (protection,
\communications support, and so on), because they éould~ind1fectly
~support the enemy war effort; or because they are judged vital to
'postwar recovery. Targets in the Washington area, for example,
:can' be recognised according to these doctrinal criteria : they
are a base or poteﬁtial base for military operations (Andrews Ailr
Force Base, National Airport); they dirqétiy‘supPOrt'militafy
operations .(Central intelligence-Agency, Defénce MappingvAgency,
Pentagon, Na?y Yard, Naval Research Laboratory); they perform
funcpions for civiliaﬁ or _military' leadership (WhitélHouse,
_\Capitéi Hill, Pentagon); or they are Jjudged to be important
facilities. that ¢ou1d' aid _postwér recovery (Naval Research
_Laboratory,r NaQy Yard). Other instéllations that couxd also be
Selegted_%as‘ targets;;in the last category are energy fécilities

-(suoh as electric. and petroleum production), navy and}light

16



civilian and military production (such as steel, transportation’
equipment, electronics, and. chemicals), and military and
industrial storage facilities _(sﬁéh as petroleum and chemical
storage and Vstorage“sites for tanks, trucks, ships, and nuclear
weapons) . )

Once the targets a?e seiected, Judgments are then made
about the. damage objectiygs for each. If 'the objective is:
complete destruction of leadershfp and_support structures, the
opinion- of the planhér may be that high levels of damage are
required. Since the Capitol Hill, the Pentagon, andvthe Central
Intelligence Agency‘are reinforced qondmehtal structures, a blast
of 4@ pounds per square inch (psi) might be considered necessary
to reduce these structures to rﬁbbié.v Since the White House may
have underground bunke:s aséociatedAwith it, a 49 psi blast might
also» be needed there as well.. A certain number'of.missiles,
Abombers; cruise missiles, and short-range attack missiles would
be expected to suffer mechaqicéi failure during their flight gnd
some warheédslmightAnotbexpl§de.Vhen delivered. The engineeﬁing ,
reliabilityvxéféeach system used;tb deliver warheads must also be
'considefed by the plaﬁner.' The. probability @hat the‘desired'
level of damage will be achiéve@\ggainst each target or set of
targets 1s' 1nf1penced  by several factors. .This probability is
calledi -damage'.éxpectaﬁcy -and  is usually. expressed as the
following produéﬁiof probabilitieé. | o

DE = damage expectancy 1s éomposed of
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Pk = the probability of killing the target

PTP

the probability of penetrating air Defences

iPLS prelaunch survivability (probability that systems

survive enemy preemptive actions)

FRE = the probability that'systems function reliably.

If the damage expectancy from a single weapon cannot
meet the planning goal, multiple weapons may be required.
Similgrly, to hedge against_massiQe failures of an entire Qeapon
type, weapons would be cross-targeted” by different delivery

syStems.

; As a result of continuing advance in guidance and
computef technology, the wide variéty~of apparently attréctive
_ miliinry applications of nuclear weapons, and the military and
politicél promise gffered by nuclear forces with apparentlyv
~greater caﬁability, -both the United States and the Soviet Union
have continually striven for larger, more ‘diyerse, and mofe
~ flexible nuclear forces.. Consequentl?, many dfvﬁhese systems,
ﬁnether they are »classifiedv as :strategic or factical, can be
Qginkly programmed to launch warheads againstléssentially any
- latitude and longitude within then.range. If this increasing
'Acapabilityb_ to retarget missiles fapidly is continued with
surVeillance, it is possible to consider expanded applications of
ad hoc targeting against imprecisely 1located targets, such as.
diépersed land—mobiie niégileS' (Soviet S5-20, SS5-24 and SS—2557

U.5. Pershing 11, GLCM, Midgetman) or naval battle groups thaﬁﬂ
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have been located by reconnaissance aircraft, submarine forceg,

or other surveillance systems.

The problem of adhoc planning against imprecisely
located targets involves technical and tactical issuesthat are
fundamentally different from .those that must be addressed in
targeting fixed installations. Even though the ability ¢to

.’netarget systems flexibly is already'great nnd 1ikély_to impiove
- still further in the near futuré. the problem of attacking-mobile

targets wili not bé similarly.solvéd.
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CHAPTER - Two
AMERICAN NUCLEAR TARGETING

Historically the issue\\of the formulation of American
nuclear strategy is addressed at four distihct levels. Three of
these - high policy, strateéic planning and operational planning-
have 'been in existence since the advent of the atomic era. The
Afourth ; programming .—J was 1inserted into fhe process in the
196@5, as  a result.of the Robert McNamara reforms. Except for
this significént - alteration, »the whole structure has remained

stfikingly stable over time.

\
\ )

The topmostb éﬁructure is. high policy. The decision—.
makers at this ;ével are the P;esident and his advisors in the
National Security ‘Council., the‘ Department of Defence. The
ultimate responsibilit& to use nucleér weapéns in war rests on
tﬁis strucﬁure.-Here the declaratory policy is developed and the
undeclared bblicy worked;n§§n. It answers the question hov many
what kinq;yhat for and'witﬁ.what intentions the nuclear weapons

ought to Bé“ used. Conseqd@htly, high policy determines the

context for strategyfmaking‘at all the subsidiary levels.

‘Programming-‘constitutes: the next level of American
nuclear straté@y. VThis level was introduced in 1961 as part of
Robert McNamara’s de facto.reorganisation and vitalisation of the

role of the office of the Secratory of Defen’ce. It prepares a
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coordinated Defence Department budget, weapons pLocurément plan,
and the annual or at least periodic statements of Defence and

nuclear policy.

Strategié\planning, which involves drawing up of general
conceptunl"plans for the use of nuclear weapons in war, is the
third 1level Qof nuclear strategy. In contrast with the first two
levels, yhich are oontrolléd'by civilians, strategic planning is
the responsibility of the military.It includes both the high
deliberations of the Joint Chiefs of 'Staff,.surrnunding the

production of annually updated force objectives and military

capability and war plans, and the conceptual planning efforts of

the individual sérvices, often revolving_around-questions of

resource distribution aand  thus, implicitly, of military

" philosophy and role$~and missions.!

The final and lowest level of nuclear straegy making is

'that of operational planning. It involves the preparatiqn"éf'

actual plans  of wartime operations- and‘émployment, including
détailed, "cqncrete specification of individual targets, known as
Desired Ground Zeros (DGZs);4weapons,ana delivery systems to be

. N R R
used, weapons’ effects, and routes to and times over targets.

Ideally,' all four levels of strategy-making should work

i} ‘David Alan Rosenberg, "Reality and}ﬁesponsibility : Power and
Process 1in the Making of United States Nuclear Strategy,

- 1945-68" The Journal of Strategic. mm (London), Vol.9
(March 1986), p.37. 7 -
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in close cooperation; w&th the goals and objectives established
at the top guiding in detail activities at each subsidiary level.
High policy should guide programming which in tur# should shape
sﬁrategic planning options. Strategic planning should determine
the nature of operatiohal ‘plans. But a high 1level of
coordination and integration have never been fully achieved.
Strategic planning never completely responds to national policy;
and neither policy,nof strategy effectively coﬁtrols operational
planning. Force procurements specified'ét'the programminé level
are not necessarily appfopriate to enunciéted poliqy at the tob
end of the strategy structure, not to strategic or operatidﬁal
planning requirements at the lower levels. Each level of
strategy-making responds ﬁo a different set ‘of needs and
constraints producing contradictions -and_ disjunction, and a
‘striking"-divergence between stated policy and operational

planning?

Externally\-three dyhamics iﬁfiﬁénced the development of
nucléar‘ strategy in  the ‘United Staﬁes.' The first was
technological change, which created ﬁew strategic Qhallengesrand
‘;option;E ﬁhile. setting real; -though expanding, vlimits oh how

nuclear weapons could be employed .

The second was thef work of strategicptheorists, both

inside and -ou;side the government, who engaged in critical and

2. ibid., p.38.
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speculative inquiry into the possibilities.and dangers of the

nuclear era.

The third and most significant variable was intelligence
estimates. The Central Intelligence Agency (CfA) controlled most
U.S. Intelligence resoufces,ebut it.had to battle the Air Force
(and SAC), which had official _fesponsibility for air
intelligence, ' for such significant assets as the U—Zl high
altitude reconnaissance aircraft which began Sverflights in 1956

and the_first’reconnaissanee satellites launched in 1969.3

Between; 1945 and 1960, the United states developed and
institutionalised a rigid, 'tightly coordiﬁated approach to
nucleaf war planning. .That process climaxed in Augﬁst 1964, when
President Dwight D. Eisenhower desigﬁeted ﬁhe commander in chief
of ‘the Strategic Air Com@end (SAC) as director of strategic
target ~planning,v with 'responsibility for prepafing a Natienall
Strategic Target-list (NSTC)Vand a Single Integrated Operational
Plan (SIOP) for messive, coerdinated éitack on a combination of
target systems- counterforce, military, industrial vand
governmental—within the Soviet Union, China, and the satellite

nations, planned for the first twenty- four hours of a general

war. The most recent version of the U.S. Single Integrated

3. David Alan Rosenberg, "U.S. Nuclear War'Plahning, 1945- 196"
in Desmond Ball and Jeffrey Richelson, e Strategic Hgglgg;
ngggxing (Ithaca and London, 1986), P. 37 38
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Operational Plan, formally designated SIOP-6, officially came
into effect on 1 October, 1983 just twenty-three years after the
preparation of the first SIOP, formally designatéd SIOP-62, which
was completed in December 19690 and officially came into effect at
the beginning of Fiscal Year 1962 on 1 July, 1961. Thus, right
from 1945 to the -present time the U.S. nuclear war fighting

strategy has been constantly revised and updated.4

NUCLEAR MONOPOLY-1846-1848

The 'foundations of pdstwér nucléar strateéy éstaﬁlished
in the Truman years were characterised by aﬁbiguity. Harry
Truman viewed the atomic bomb as the ultimate terror weapon :-a
weapon of last' resort. He was unw;iling or unable to'provide_

clear ,policy’guidance regarding how it should be integrated into

war planning.

The extreme secrecy surroundihg-the,nuclear weapons, S0
much so that eveﬁ the prééidént kneW-little about the size of the
nucleaf stqckpile,> further made coherent nuclear.}pLanning
difficult. Even the Joint Chief of Staff  (JCS) idié3 not

contemplate on any war plan until late 1947.

Not only the United States did not have any clear-cut
policy during this period, its capabilities also did not ehthuse

much confidence. From _1945 throuéh 1948, the vaunted era of

4. Rosenberg, n.3, p.35.
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American nuclear monopoly, the nation’s stockpile and delivery
capability were extremely limited. There were only two wéapons
in the stockpile at the end of 1945, nine in July 1946, thirteén
in July 1947 and fifty in July 1948. ane of these weapons was
assembled. Besides, no intercontinental bombers yet.existedi
although the United States had some B-29s based in England and
Japan. It appears that early in 1948 there existed only 32
modified B-29s capgble of carrying npélear bombs. Additionalli,
personnel specially trained -for nucleéf.-weapons were quite
scarce; by early 1947 the Straﬁegic Air Command (SAC) had 20
trained air crews and only 6 weapéns assembly specialists.5

X
|

The _turning point came with the ‘Sandstone’ nuclear
weapons tests. In the midst of the Berlin blockade in the sﬁriﬁg
of>1948, the Defence Depértment conducted a joint seriéé of there-
test explosions code-named ‘Sandsione’ on the Eniwetok atoll,-tﬁe
last to'_be conducted dnder military auspices before the Atomic
Energy éémﬁission (AEC) over the responsibility for atmosﬁheric_
tesf in 1951. ‘Sandstone’ demonstrated that many:Worid.Wér IT
era . coméonents of nuclear weapons wéfé%already obsolete, and
ihdiéated the need for more feﬁearch reactors, an accelerated

programme of material testing, and other engineering research and

design.

5. Aaron L. Friedberg, "A History of UJS, Strategic Doctrine,
1945-89", Journal of Strategic Studies, 4,1, (March, 1981),
p.40. o _ o
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In the absence of accuréte and eiabgrate' military
intelligence it became difficult for the war planners to target
the Soviét Unioﬂ. World War 1II experience_had convinced air
forcg plannérs t%?t attacks on specific target systems, such as
'transportation networks and petroleum and electric power
industries, . were militarily mdre effective than the .
indiscriminate bombing of population centres. But the lack of
weapons and inadequate 1ntelligénce prevented'pfeparation of this
type.éf plan. By the fall of 1947, one hundred urban centres had
been identified for atomic attack, and some airbforce planners‘
were beginning to +talk about . ‘bonus effects and industrial
capital’ and ‘wha% was a city besides a collection of industry?’
Fromr 1947 through 1349, the separate target-system§ within the
Soviét Unién gréw less important in SAC plans, while Qovernmeﬁtal
control = centres and. ‘ﬁrban industrial concentrations’ became

primary’objeétives.

At least one war plén in this period needs to be’
mentioned.  'C§nceived in 1949 and known a§ ‘Drbpshot’,Athe plan
called for SAC to mount six thousand sorties against the'Soviet
Union and Vpccupred territory,luSing ﬁhree hundred atomic bombs’

and twenty thousand tons of high' explosives.é8 Targets for

6. Anthony Cave Brown, ed., Dropshot (New York, Dial, 1978),
p.24. The United States did not possess three hundred atomic
bombs in - 1949. Dropshot was intended for a mid-1959s
conflict. A . ‘
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nuclear attack were in the hundred largest SoQieé cities.?
EARLY YEARS : 1948-1953

‘ US expectations of a lasting nuclear monopoly were
:udely 'shattered\ in 1949 with the explosion of the first Soviet
nuclear device. Against a backgrouﬂd of intensifying cold war,
in- 1949 the deployment of the 10,000 mile range of B-36 bomber
which .hdd been designed during. the darker‘days of the Second
World War as a means of bombing germany from the continental
United States, .was approved and with that approval the United
States moved to vauire_the first truly intercontinental means of

N
delivering nuclear weapons.

As ﬁheb Koreén War buildup of 1950 made larger budgets
’for» nuélear forceé available, a_fapid'expansion in the number of
“atomic weapons became possible. Between 1950 and 1953, spending
+for strategic forces increased from $ 9.6 billion to $ 43.3

_billion, medsured in constant 1981 dollars.$8

Ih _‘1949, in  accordance ﬁith the strategy of
‘containment’;.the OFFTACKLE _emergency plan was brown up (later
renamed ‘SHAKEDO%N.,aﬁé still"iater, CROSSPIECE). The‘underlying
_strategic -cqnceﬁt wés, ih collanratiqn with the allies, to

impose the‘war objectives of the United States upon the U.S.S.R.

7. ibid.

8."Rosenberg, n.3, p.49.
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by destrLyingi thé Soviet will and capacity to resist, by
conducting a strategic offensive in Western Eurasia and a

strategic-defensive in the Far East.

The. plan regarded the future war as a coalition war and
contained a detailed 1list of Soviet allies.-U.S. allies and those
neutral countries which could be pressured into offering their
territories and resources to the Anglo-Saxon . powers. The
ultimate objective of the war was tq_accomplish the military
defeat of the U.S.S.R. and her satellites to a degree which would
enable the United States to accomplish the national objectives

outlined in NSC 20/4.

§

OFFTACKLE énvisaged an initial atomic offensive on whpse
success subsequent 'developments in the war were to depend.- The
offensive was to be follbwed up by extensive conventional.
operations. The plan proceeded from the aésumptibn that the
United States and itsééi;ies would be dealing with a Sovieﬁ Union
lacking nuclear weépons, When‘ the Sovieﬁé ‘achieved the
capability the Pentagon embarked on more thorough éndgelabofate
: p}epargtions for waf'»against the U.S.S.R: - The neh.document

compiled in late 1949 was named DROPSHOT.

The DROPSHOT plan was based on the same strateglc
concept which underlay OFFTACKLEK But it recognised the ﬁeed to
?7conduct protracted and all-out preparations for war aééinét the

Soviet Union which was now a nuéiear weapon power. The main
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obJective of the plan was to secure‘a Len-td—one superiority over
thé U.S.S.R. in the number of nuclear weapons and to use this
_advanfage to defeat the Soviet Union and its allies in a nuclear
war.

\ ,

The plan allowed for the use of ground troops to win a
.‘completé victory’. But land battles were to be fought mostly by
U.s. allies. The U.S. effort was to focus on strategic bombing
of the U.5.S.R. The Strategic Air Command (SAC) planned to drop.
within the first 39 days of the war;, 133 atomic bombs on 79
Soviet cities, including eight on Moscow (to destroy some 40
squafe miles of its downtown area) and seven on Leningrad.® This
strike§ was expected to destroy 3@ to 40 percent of the Soviet
industrial capability, wipe out the oii industry, incapacitate
6,7¢0,@0@ workers and, according to Air Force Chief of Staff Hoyt
S. Vahdeﬁberg, it_“cduld well lead to Soviet capitulation and in
any e?ent' would »destro& their overall capability of offensive

operations. 10

Faced = with mounting international pressures and growing
Soviet capabilites, US planners began to_expand and subdivide
‘their . list of targéts; As-stated by Henr& Rowen , former Deput?

Assistgnt, ‘ Secretary of Defence for International Security

9. Genrikh Trofimenko, The U.S. Military Doctrine, Dmitry
- . Belyavsky, trans. (Moscow : Progress Publishers, 1986), P.63.5_

10, ibid., p. 64
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Affairs and a former President of the RAND Corpqration, the
designated ground zeros were almost entirely: |
(1) industrial facilities,
(ii) retardation  targets, 'eg; trgnsportation Links whose
destruction was intended to slow the westward govement of
Soviet forces; and |

(iii) counterforce targets, the bases of +the small and

concentrated Soviet léhg-range air force.ll

The three groups of targéts were codenamed respectively,

BRAVO, ROMEO and DELTA.

From this period until about 1964, both economic and
military pafgets were designated for sizeable, attacks.l2
Development of thermonuclear weapons was:alsd*éuthoriéed, after a
major  but secret fight within_ the military-scienﬁific
establishment, = in the fear that the Soviets wouid proceed

fdiréctly from nuclear to thermonuclear development:

Partly because of thg developments in Europe and China,
this period of effective US nucleér monopoly was also a period of
considerable US;'fear; - Although the first wave of deterrence

theory had already passed and this period s&w'the-rise of the

11. Edgar ‘M. Bottome, The Missile Gap : A Studv of the Formation
" of Militarv and Political .Policy (Fair Leigh : Dickinson
University Press, 1875), p. 222. o :

12. Friedberg, n.5, p.45.
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second wave, the body of sﬁrategic thekry was not still highly
. develbped; nor had it been subjected to a period of searching
critiqisﬁ; - With the advent of thermonuclear weapons still
several years away, nuclear weapons had not yet come to dominate
strategic\ thinking. The year 1959 saw the preparation of the
highly secret Naional Security Council Paper (NSC)-68, with its
evaluation that a worldwide Communist threat existed. While the
 actual dpctrine adopted is gnclear, following Stalin’s death in
1953 some So§iet military leaders urged that one component of
Soviet strategic planning be a strike against US strategic forces

before they were launched.

The early 1850s saw the first thermonuclear weapons
'tested by the United states in November 1952 and by the Soviet
Union in August 1953. With those first hydrogen bomb explosions,
the_ stage was set for the new super weapons to begin to doﬁinate

strategic thinking.
FORMATIVE YEARS : 1953-1860

Further economic and military achievements of the Soviet
Union;' phé victory of:the revolution in China, the sﬁalemate in
Korea, the consolidation of the socialist system in Eastern
Europe and the sturge of the national liberation movement in
Asia, Africa and Latin_America convinced the U.S. leadership that
Tfuman;s ~strategy of containﬁént aimed at reducing Soviet power

and 'influence was a failure. The Republican administration of
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President Eisenhower, who took office in.1953,_wa§ tL introduce

corrections into U.S. foreign policy and strategy.

Where Truman Viewed the atomic bomb as a weapon of last
resort, ~Eisenhower viéwed it as an integral part‘of the American
arsenal and .essentially a weapon of first resort. Shortly after
.taking office;' he bégan to dismantle Truman’s structure for
civilian cont:ol of the atomic ﬁeaéons.stdckpile and to disperse
and deploy nuclear weapons, both _ to 'hréduce stockpile
vulnerabiiity and tolimprove military readiness. By-1961; over
90 per cent of the nation’s nuclear wéépons were uﬁder military

control.

N
i

Underlying this approach were the numerous evaiuations
of massive use of Inuclear weapons made by the Joint Chiefs of
Staff and  other 'miiitafy agencies under the Truman
administration, 'including"OFFTACKLE, DROPSHOT and other similar
plans.  The main precepts of.‘the strategy of ‘massivé -
retaliation’ adbpted by the Eisenhower administration were drawn
g upﬁ during the 1951 \Congressional ‘hearings: of the ‘MacArthur
cége’. General Albert Wedeme&er,:a.well Known figure, said at
these hearings . that \Ameriéa’s stfétegy éhéuld be - aimed at
‘seizing the strategic initiative’ froé‘the enemy and that the
United States should respond vigorously at blaces and~withfmeans
of’ its own choosing,'includiﬁé fhreats~to;;aunch'an atomic-war

against the Soviet Union.
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‘Massive Retaliation’ was proclaimed as \an official
strategy by Secretary of State John Foster Dulles in his speech
to the Council of Foreign Relations in New York on January

12,1954, \
.- \\

By ‘1954, SAC was preparing to launch a simﬁltaneous,
massive; integrated .strike against a combination of target
systems in the Soviet Union. ‘Ih‘order to overwhelm Soviet air
Defences, SAC planned to have the entire strike foroe of upto 735
bombers hit the enemy’s early wapning screen simultanéously.
Targeting categories and priorities éét by the JCé were blurred
in t?e interests of getting all ﬁhe bombers into and out of
_Soviet air space as quickly as possible. There was no calculated
strategy for-war ﬁiﬁﬁing_or termination beyond that of producing
as"muéh_ destruction in Soviet targét systems as possible in a
single, deﬁastating 'blow,' Incréasihg- emphasis was placed on
utilizing high-yield weapons to cause bomb damage and destroy
multiple targgtsl simultaneously. | This was fgcilitated by thea:
gntry ~into thé.;American stockpile after the‘spring of 1954 of
Jféadily deliverable fusion weapons with yieldg ranging as high as-

fifteen megatons,13

In the summer of 1955-the army proposed the creation of
a -Joint Target Selection and Evaluation Group to replace the

j¢intA aprangement: in‘the_Air.Intelligence,Directorate. A joint_

13. Rosenberg; n.3, pp. 44-45.
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staff report that fall, hoyever, concluded that the 1ncfering
complexity of target plaﬁning made a joint process unworkable and
recommended that the JCS férmally delegate authority for target
selection, consistent with JCS approved criteria, to the unified
and specified commands, inciuding SAC. This recommendation was

approved by the JCS in November.

In November 1955, the Soviet Uh;on exploded it5 first
true, - multi-megaton, thermonuclear A_bomber. 'Thé Soviet
achievemént gréatly reduced the value of partial preemption or
. Defence. If even a few Soviet bomber armed with the new mégaton
weapons 'escgbed destructidq on the ground and eluded U.S. air
Defences, they could inflict unacceptable levels of damage on
U.s. -cities. . The _problem“\of how to maintain an adequate and
secure preemptive vcapability- was  from this time on a major
consideration in :shaping U.Sp_Aforcé'ervel.-and operational

planning.14

_When the ad?ént of ballistic missilés.was-taken into
acco&hp&}the United Stétgs”appeared to be cénfronting a situation
of extreme jeopardy. iﬁ 1957, the Sedurity Resoufces Panel of.
.the oDpM’ s Sciehce ‘Advisor; 'Co@ﬁittee pfépared a report titled
‘Deterrenge and Survival in the Nuclear Age’ which was briefed to

the President on 4 November. It concluded that by 1959, the

14. Document 2 in Rosenberg, "A Smoking, Radiéting Ruin", pp. 29-
38; cited in Rosenberg, n,3, p.47. ' ' _
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U.S.S5.R. may' bl able to launch an attack with ICBMs carrying
megaton warheads against which SAC would be almost completely
vulnerable. This so-called Gaither Report stressed the need for a
better early warning system and recommended acceleration of
ballistic missile programs and current active and passive air

Defence efforts.

In Décember 1960, Despite navy criticisms and President
Eisenhower’é own misgivings, the JCS approved the first STOP as
the Nation’s nuclear war plan for Fiscal Year 1962. This action
effectively ended a period of conflictvand opportgnity in U.S.
nuclear strategy. The STOP ’concretized, for the indefinite
future, patterns of nuclear strategy that had emerged on the
basis of operational requirements ' and the dynamics of

‘operational planning during the preceding fifteen year.15
THE SEARCH FOR OPTIONS, 1961-1976

A?.the outset of thé_decade, roughly éoincident with the
- waning yeérs Qf the Eiéenhower Administration and the firstayegrs
of the  Kennedy Administrafion, there were signs of a ;Ib;iy
"-emerging shift in U.S. ruclear strategy; While thié shift was

" not: directly the result of evolutionary patterns in strategic

—

thinking, it 1s clear that U.S. doctrine had begun to resﬁondrto

the 1impact of technological modernization in both the Unitéd:

"15.  ibid., p. 56.
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- States and the Soviet Union. Starting in the 19605, Lhe nuclear
strategy of glexible‘ Response meant .to restore a measure of
credibility to the U.S. deterrent in the face of a Soviet
capability to inflict unacceptable damage on the U.S. homeland in
response to any Ameriéan attack (whether massive or limited) on
Soviet  urban-industrial centres. What nuclear strategy
confronted was a significant and”radical reduction in the time
available for the ﬁQtion to respond to a nucleaf attack, and
sécond, that this resulted in an expansion of the potential
térget_ classes that could be ‘acquired; in é pre-ehptive or a
retaliatory attack. This turn of events was acknowledged

publicly by Defence éecretary Robert McNamara in his University

of Michigan address at Ann Arbor on June 16, 1962.

Qn ié August '1960, the sééretary of Defence, Thomas
Gates directed the formation of a full-time Joint Strategic
Target Planning ©Staff (JSTPS) to ensure the coordination of the
nuclear targetg-.gf all commanders. The JSTPS was to be located
. ap SAC headqué?ters in Omaha, Nebraska, heéded_ by the SAC
| Cégmander. The JSTPS performs two primary funqtions : the first
is to maintain the Naﬁional Stratggic Target List (NSTL); which
contains_.data vén' al; the targets that might be neéded to be

attacked in a nuclear.strike; the second is to propare the SIOP.

The general policy guidénce for the .preparation of STOP-

62 - was contained in two Dbasis dobuments-National—Strategic
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Targetiﬁg | and attack Policy (NSTAP) and Guidance for the
Preparation of the single Integrated Operational Plan for
Strategic' attack.1® These directed the JSTPS to prepare a plan
that - "will provide for the optimum integration of‘committgd
forces"” against several target ' categories, including‘Soviet
Strategic nuclear capability aé the first priority, followed by

“primary military and government control centers of major

importance”, and then Soviet urban-industrial centers. 17

The concept of ‘optimum ‘mix’ had been developed in a
study eﬁtitled NESC 2099, which had been undertaken by the Net
Evaluation Sub Committee (NESC) of the NSC, under the direc?ion
of Lt. Gen. Thomas Hickey, in response to an NSC decision of 20
November 1958. The study argued'that_U.S.'targeting policy in
the event of a nuclear war shquld involve a series of 'sequentiél
options’, consisting of such tafget sets as "central strategic
systems, theaﬁre thregts, and céuhter—value_ targets'18 ., It
,prodqced a CbmprehengiQe Strategic Target List consisting'_éf a
total of 2021 targets, including 121 ICBM sites, 140 .air Defence

bases, 200 bomber bases, 218 military and governmentéiicontrol

16. Desmond Ball, Deja Yu : The Return to Counter force in the
Nixon Administration (California Seminar on Arms Control and
Foreign Policy, Santa Monica, Calif, December 19734), pp. 1-

17. David Alan Rosenberg, “The Origin of Overkill :."Nuclear
~  Weapons and American Strategy, . 1945-1960", International
Security, 7, no. 4 (Spring, 1983);;p.6. e :

18. Ball, n.16, pp.12-11.
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centres; and 124 other military targets (including naval bases
and nuclear weapons production facilities and storage sites),
with most of the remaining target installations located within
131 urban \benters in the Soviet Unioh and China.l9 In February
196@", President Eisenhower authorized the use of NESC 2009 as
guidance for the preparation of all future target lists,.and

hence it became the basis of the first NSTC and the first SIOP.
THE SIOP - 1960 -

The SIOP of December 1960 contained only one plan, under
which the  United States would launch all its strategic nuclear
delivery vehicles immediately upon the initiation of nuclear ﬁar
with the {ﬁSSR. The single target list predominantly included
Soviet, Chinése, and East European'cities—whether by virtue_of
their . value as .urban-induétrial targets or because of the
location of numerous military and government‘cdntrol ceptres as
well:-és air fields and other military bases and fééiiities,
within o? on the outskirts of these'citie$._No strétegic.reserves
were planned, and there was no provision for the_presefvation of
command and control capébilitiesf Expected So?iét; Chinese, and
East‘>Europ¢an fatalities were estimated by ﬁhe'JCA at 369 to 425

‘million peoﬁle.2¢

19. Rosenberg, n.17, p. 62.

29. Ball, n.16, p.11.
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THE SIOP 1962 (SIOP-63)

During his last year in office, Dwight Eisenhower seemed
to be plagued with unrelenting troubles. Sputnik had greatly
enhanced SSViet prestige, and Premier Nikita Khurshchev took
advaﬁtage of this to gxpand his nation’s influence, espécially in
West Asia, an area Qf great sensitivity to the west. America’s
role as the leader of ﬁhe NATO alliance, shaken by the 1956 Suez
- crisis, wa; being directly challenged by President Charles de
Gaulle,'-who was trying to make France the leader of a Eﬁrfppean
coalition aligned with neither of the superpowers. Latin
american hostility toward the United States, once again on the
rise after tﬁe CIA-engineered coup that ovérthrew the Guatemalan
gqvernment'\in 1854, flared as a result of moves to déstabilise
Fidel Castro’s regime in Cuba. In far-off Southeast Asia,
éminous guerrilla warfafe troubled Laos and Vietnam. In Africa,
The Congo was up in flames. Anti-American riéting ian&pan and
the Qhé@iliation caused by the U-2 affair completed tﬂe iist of

miseries,

- Th?'Kenpedy administration; which came'iﬁto office on 29
Jaﬁuary 1961, bégan wifh a complete rejecﬁion»of the Eisenhower |
,adminiStration’s basié national strategic policy of Massive-

. Retqiiation; which 1t chose to interpret as avkholly inflexible '\

doctrine; One of i@é first_acts was to order the revision of the

' Decgmber'196@ SIOP in order to provide the president with various

-39



options from which he could choose in the event of a nuclear

exchange with the Soviet Union.

On 1 March 1961, McNamara \assigned ~a wide range ofb
projeéts (the so-called 96 »Trombones) to the senior Pentagon
staff. Two such papers were prepared ﬁy Daniel Ellsberg and Lt.
Col. Robert P. Lukeman. .Thgse were then embddied in the
Pentagon’s ‘Guidelines for Planning’, _which included a dratt-
‘Policy Guidance oh_PlanS'for-central.war’, which in turn became

the basis of the 1961 revision of the SIOP.

The new  strategic policy developed under these

guidelines had a number of novel features.

1) China and the East Eufobean countiies-were separated from
the USSR for targetihg purposes.

2) BSoviet strategic forces were separated from Soviet cities
on U.S. target list.

3) Strategic reserves weré-£§_be held by the United States
in accofdéﬂ;e with the concept of intra-war deterrence.:

4) 'U.S. Command and control systems were to bepbrOtectéd to
aliow controlled résponsé.

5) Soviet command and'control waslto‘be-prQServed, at least

in the initiéi stages of any nuclear exchange.Z?21

121. Rosenberg, n.3, p.63.
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The U.S. SIOP w&s given five options, plus various sub-

6ptions, with U.S. attacks against the U.S.S.R. to proceed along

the following spectrum:

1)

2

3)

4)

5).

Soviet strategic nuclear delivery forces, including
missile sites, bomber bases, and submarine tenders;

Other elements. of Soviet military forces and military

" resources, located away from cities, for example, air

Defences covering U.S5. bomber routes;

Soviet military.'forces and militar} resources neaf
cities:

Soviet command and control centers and systems;

if necessary, all-out urban-industrial attack. Sub-

‘options inéluded use of air/ground-burst weapons,

clean/dirty bombs, larger/smaller warheads, civil/

Defence evacuation. There was also provision that

options (1) and (2) be exerciged in a preemptive fashion

in response‘ to unequivocal strategic warning of an

impending major Sino-Soviet . bloc attack on the Uhited

States or its allies.22

‘The . change was officially adopted in January 1962 after

the JCS had studied and apppoved the strategic change in late

1961.

To provide the USSR with the option " of fighting a

controlled. nuclear was, Moscow was specifically separated out

22. 1ibid.
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from the other targets on the NSTL in late 1961. In January
. 1962, McNamara‘s fiscal - year 1963 Defence budget statement
revealed, for the first time from an official in public, that the
first steps towards the\ no-cities version of the‘counterforce

strategy were being taken.

The overwhelmingly counterforce‘ character of U.S.
;trategic nuclear target planning at the end of 1962 is clearly
~evinced 1n_'the Soviet Bloc Target List which was projected for
June‘ 1969 as a guide ‘to the development of the SIOP‘forces
‘through the end of F.Y. 1968. Out of the projected total of 1869
Soviet-bldoc targets, oniy . 218 (or 11.3 percent) were urban-
indﬁstrial.vthe rest being strategic and theatre nuclear delivery
systems, SAM sifes_and interceptor aircraft bases, command and
control centers, and nﬁcléarr and chémical/biological weapons

production and.storége facilities.z?

The retrgai from counterforée/no-cities strategy éame
soon. Several réaéo@s were assigned to it. First, Qithin thé
Uniiga States there"was_ much criticism of the first-strike
implication of _the counterforce strqfegy; sécond, the Soviets
dénied the possibiiity of‘oontfolledAcounterforce warfare; third,
therevlwas _ah unf;vourabie reaction of West European allies;'and

fourth,fthere were bureaucratic hurdles.

23. ibid., pp. 66-67.
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Eérl& in 1963, McNamara began to refute those who
insisted that the nation could survive a nuclear war. In a
speech before New York’s exlusive Economic club, he contended
that such a conflict would be ‘highly destructive to both sides’
under all foreseeable circumstances. Two. years later in
testimony given before Congress, he pointed out that even if the
government -spent' an astronoﬁical $ 25 billion to protect the
civilian‘pépulation, "no foreseeablé Defence programme %ithin the

assumed cost restraints could reduce fatalities to a level much

" below 80 million. "24

In January 1964, more than a year after the Cuba?
missile vcrisis,» McNamara spelt oﬁt the Defence Department’s
latest nuclear strategy. It was based on the assumption that the
development in the Soviet Union of»a éur?ivable second strike
force made it impossible for the United States to develop a first
strike capability, and _that even éﬁ .elaborate civil Defence
programme could -not reﬁhée fatalities 1in a first strike much

below eighty million‘

From ‘this‘.McNamara concluded that a strategy that
emphasised detefrenoe' but included -Qertain _'damage limiting’
characteristics appeared to be "the moSt_practical and effective

course for us to follow." HoweVgr, in +the event thaﬁ“the

24. Quoted in Gerard H. Clarfield and'Williém M. Wieck, Nuclear
America, (New York : Harper and Row, 1984), p. 258.
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deterrent failed and a nuclear exchange actually did take place,
the United_States should be in a position to limit daﬁage to its
populations and 1industrial capacities. in practical terms it
meant that the Uhited States would have to include on its list of
potential targets military installatiéns as well as\ﬁopulation

centres inside the Soviet bloc.25

McNamara called the first element of the new strategy
‘mutually assured destruction’ (MAD) and aefined ‘it as “"the
capability to destro& the aggressor aé a viable society, even
after a weli-blahned and executed surprise attack on our forces”.
The second aspect, whiéh be was at pains to emphasise was of far
less overall 1hportance, he called ‘démage limitaﬁion; i.e., the
capability ;to reduce - the impéct of ,the enemy attack by both
offensive énd defensive measures and "to provide a degree of
protection for the population against' the effects of nuclear

detonations".'

In 1964 McNamara concluded that theréA was a clear
conflict Dbetween one side’s;pur?ose of limiting damage and the
other side’s  purpose of mainigining a capaciﬁy for assured
destruction. | If one side could always Lachie%e assured
destruction, the other could nbt achieve satisfactory damage
limitation In a long secret paper'dgted béoember 3;1964 he wrote

to President Johnson, “Our damage 1limiting problem is their

25. ibid., p. 259.
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assured destruction problem and our asLured'destruction problem
is their damage 1limiting problem." He went on to argue that
there was no combination of damage limiting measures that could

not be overcome by the Soviet Union.28
\

So McNamara believed that the criterion of ‘damage
limitation’ could not be met, and assured destruction became his
§ing1e decisive sténdérd for the measurement of what and how much
weaponry\ was’ required. He appligd tbat standard in a'highly
conservative way, using worst-case assumptions about future
Soviet capabilities. For example; Qhen he chose to have 1,000
Minutemay missiles, he was choosing a number that Congress would
find acceptably large, not a number that he himself could

?

_demonstréte as strategically necesséry.
FROM S8IOP-63 TO SIOP-B

k The current U.S. targeting poiicy 'hag: a direct
hisﬁorical lineage torthe beginning of the Nixon adﬁiﬁistration,.
wheh ‘the first substantive mers wére made to review the 1962
SIOP. . On 21 January 19869, the day after the_inauéuration, the
new Presgident’s nat@bnal security advisof, Henry Kissinger,
iééued ';Natidnal -Security Study Meﬁorandum (NSSM)3 titled

‘Military Posture’ which_'directed a review of the U.S. military

26. Mc George Bundy, Danger An_cl Survival : Choices about the Bomb
in the First Fifty Years, (New Delhi : Affiliated East-West Press
Pvt. Ltd., 1989), p. 547. »
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posture and asked for the development of criteria against which

U.S. strategic needs could be measured.

~In April 1970, it was reported that the development of
alternatives to the policy of Assured Destruction was regarded ;s'
a top priority within the NSC and that a'céordinated gdvernmental
review of the subject was under way. In mid-1972 several groups
with the task of development of additional strategibvnuclear war
options were formed. The work of these groups led directly 1o
National Sécurity  Study Memorandum (NSSM) 169, approved by
President Nixon in late 1973. And NSSM-169 led directly to the
promﬁigation of National Security Decision Memorandum (NSDM) 24%,
signed by President Nixon on 17 January 1974( The memorandum
directed that further‘plans for limited émployment options ﬁhiéﬁ
enable the United States to conduct selected nuclear operations
be developed aﬁd—formélly incorporated into the SIOP; "A notable

aspect of the memorandum Was.the notion of targeting those Soviet

assets that would be -critical to Soviet postwar recovery and

power.
NSDM-242 introduced the notions of ‘withholds’ or ‘non-’
- AN
targets’, that iz, - assets that would be preserved from
destruction. Some of these, such as population per se have now

been exempted absolutely from targetinglfzothers, such as the
centres of politicai leadership and cont:ol; are exempted only

for the purpose of intréjwar deterrence and-ihtra—war bargaining,
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and strategic reserve forces (SRF) are to be méin*ained to allow
their eyentuai déstruction if necessary.27 Finally, NSDM-242
authorized the Sécretary of Defence to promulgate the ‘Policy
Guidance for the Employment of Nuclear Weapons’ and the
assoéiated Nucleag\ Weapons Employment Policy (NUWEP), signed by
Secretary James Schlesinger on 4 April 1974 and subsequently
known as NUWEP-I. The first GSIOP prepared under the new
guidelines- was S}OP-S, which 'was fbrmally approved in December

1975 and took effect on 1 January 1976. -

It is clear hat by 1974 some very.basic changes in
america’s nuclear\ strategy were being i@?emented. The latest
apgroach to nucléar'war, Schlesinger explained, was intended to
reduce the poééibility for uncontrolled escalation while
attacking"meaningful_ targets with a sufficient accuracy-yield
combihation to destroy only 'thé'intended targets and to avoid
wide—spread collateral damage. The new strétegy wﬁs intended tq
be flexible,'vtaking into account a wide array éf potenti@l
déngers ragging from a .limited Soviet first strike to an

‘accidental launch.

The. Schfésingéf doctrine was intended to provide the
President with a range of nuclear options in the event of Soviet
ggggression in order to reduce chances for an uncontrolled

‘escalation to all-out nuclear war by_crgating the possibility of

27. Roéenberg, n.3, p.71.
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\
fighting a 1limited one. But 1in developing the new stréte&y,
kissinger and Schlesingef iﬁevitably lowered the threshold for
the use of nuclear weapons while ignoring the warnings of those
who believed that once nuclear weapons were introduced onto the

. _ \
battlefield, an all-out exchange would become inevitable.28
SI0P-5 TO SIOP-6

The advent -of Pre§ident. Jimmy 'Cartér’s Democratic
administrétion in(January 1977 intréduced—nothing essentially new
into the US military-political doctrine or strategy. A thorough
‘évaluation of the US-Soviet strategic balance carried out in
Presidential Review Memorandum NO.10 (June 1977) demonstrated the
, stability of this balance 6 and again confirmed the conclusion

that there would be nofwinner in a US-Soviet nuclear conflict.

In fact. when President _Carter ‘arfived at the White
House, he gave the impression, publicly and privately,.of being
so . determined  to undo thévexisting_framework of nuclear weapons
policy that many _beliévéd NSDM-242 - and the Schlesinger NUWEP
would 'Eea%scrapped. But faf from it, within two years Carter had
‘pfepared five neﬁ Presidehtigi Directives on nuclear war planﬁ-
Numbers 18, 41, 53, 58,'énd 59. Not only thé Schlésinger flexibie
optioﬁ ‘counterforce’ poiicyt was used-as a starting point, but

the number and categories of SIOP options were also increased.

28. Clarfield and Wiecek, n.24, pp. 309-310.
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The continued r&liance on NSDM-242 and NUWEP-1 was encoded in
Presidential Decision (PD)18 which was issued by President Carter

on 24 August, 1977.

The new dqctrine was named the Countervailing Strategy
in an efforf to. set it apart from the many past efforts at
refining nuclear policy in the name of deterrence.The new
strategy, said 1its promoter, Defence Secretary,Harold_Brown,
would assure that no potential adversary of the United States or
its allies could ever conclude thaf,aggréésion would be worth the
cbsts that would be incurred. The Carter doctrine was billed in
the media as a new strategy for nuciear war,.bﬁt as Brown
persistently yéointed out, it was only an évolutionary stage in

the 35-year development of the US strategic deterrent.

v Tﬁe ‘countervailing strategy’ was codified by the US'
:President in Presidential Directive 59 (PD-59) which he signed on
 July 25, 1980. PD—SS was bniyfa‘few pages long but it did three
main things to the Schlesiﬁgef SIOP. First, it shifted some of
the emphasis - from econqmic targets onto military targepg,
: particularly Soviet political and leadership targets and milif&gy
:Cbmmand and éontfol targéts. Second,- it did away with the
arbitrary Schlesinger objective §f being able to destroy 70
percent of the Soviet industrial base. Third, it required insteaq 

; ,

that the US forces be able to endure a protracted nuclear war,

one which might last perhaps months instead of the few déys:
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imagined under the older doctrines that incorporatep massive, or

‘spasm’ responses to a Soviet attack.

By the time PD-59 leaked to the Press in the summer of
19809, SIOP—S had beep through four regular revisions, each tagged
with a Ietter_starti;g with A, and each containing more potential
targets and refinements than the one before. The 1980 war plan-
SIOP-5D-included an astronomical 49,000 potential targets. This
in spite of the fact that a realistic and emﬁirical estimate

would méke a total of less than four thousand targets.28

A clue to the staggering bfigure of 40,000 targets
appeared in Defence Department testimony to the Senate Armed
Services Committee in'March 1980 when SIOP-5D was enforced. The

evidence shows the extraordinarily comprehensive nature of the

targeting process. First, the targets are divided into four
principal; groups. These groups in 1988 contained no urban
centres. They were Soviet nuclear forces, the general purpose

military forceé, the Soviet military and political leadership
. centres, and the Soviet economic and industrial base. Exémples
Cof targets in each principal group were listed by the Pentagon as

follows:

() Soviet nuclear forces:

ICBMs and IRBMs, together with their launch facilities

' 29. Peter Pringle and William Arkin, ,amz Nuclear War From th
- Inside (London : Sphere Books, 1983), p.143.
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(LFs) "and launch command centres (LCCs), nuclear weapons
storage sites, airfields supporting nuclear-capable

aircraft, nuclear missile firing submarine (SSBN) bases.

(2) Conventional militarv forces:
Casernes, supply depots, marshalling points, conventional
air fields, ammunition storage facilities and tank and

vehicle storage yards.

(3)  Military and Political Leadership:

- Command posts, key communication'facilities.

(4) Economic and Industrial targets:

a) War-supporting industry, ammunition factories, tank

and armoured personnel carrier factories, petroleum

refineries, railway yards and repair facilities.
b) Industry that contributes to economic recovery, coal,

basic steel, aluminium, cement and electric power.39

Target ‘se£$’ from these principal gréups are aliocated
in four general attack options available to the Prééidgnt ; Major
Attack Options (MAOs), Selected Attack Options (SAOs); Limited
Attack Options, (LAOS), designed to permit the selective
destruction of fixed enemy military or industrial targets; and
Regional Nuclear options (RNOs), intended to destroy the leading

.. elements of an attacking enem& force. Significantly, the SIOP

39. ibid., p.144.
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always left the President with two 3p401a1 attack categories, one
for ﬁreemptive ~attacks on the Soviet Union and another for_the
Launch-on-Warning (Low), orb Launch-under-Attack (LUA), which
means an all-out retaliation on the warning of a nuclear attack
or an\actual attack. There were reserve, or ‘withhold’ targets,
which would not be attacked in any of the four options unless
-specified,. These include_Soviet population centres and national
command and controi.céntres. In addition, because the SIOP is a
continéenci plan for generél nuclear _war, it also includes
targets in other communist countries. There are'thdusands of
targets in the formerly Warsaw Pact nations, China, Cuba,
Vietnam, and even some targets in unspecified allied and neutral

territory.31

" A new part of PD-59 was the war-fightingvcapability. It
required +the US nucléar‘forces to be able to endure exchanges‘bf
ﬁuclear wéapons and maintain a high level»of.control over a
‘number of different responses and strikes. To aééOmplish this, 
:two thingé were required-upgféding the nuclear forces and
upgfading the Cc31 (commgnd, édntrol, and communication)
'machipéry.:"The néw weapons ihcluded the Trident submarine, wifh
"its more accurateu and longer range missile; MX and Cfuisé
missilés.: These weapons wére required to have targeting packageé
which could be §hanged quickly according té the requirementsqu a

war.

31. ibid., pp. 144-145.
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The €31 would need more survivability and flexibility.
Existing command posts and communications would be hardened and
made mobile. A complete range of new ‘attack assgssmenﬁ’ and
‘post strike’ reconnaissance and signals intelligence (SIQINT)
systems would be required, to increase ﬁhe ability 6% the
National command authority to identify the nature of attacks,
choose the most appropriate responses and gauge their

effectiveness.32

Although it is true that. Jimmy Carter laid the
foundations of Ronald Reagan’s{even more aggressive policy toward
the Soviet Union, the Carter strategic team was always cageful
not to say they thought nuclear wars were';innable and never to
say that PD-59 required the US to be able to fight and win a
nuclear war. It was.emphasised that "PD-59 does not assume that
the United Stateg can win a limited nuciéar war,nor does it |
intend or pretend to'enable the US to do so.It does seek both to
ensufet>that the United States could prevent the Soviets from
being able to win such a war and, mgst'crifical,to c;nVince them

in advance that they could not win."éa“f?
RONALD REAGAN ERA

In January 1981 President Ronald Reagan was sworn in as

the President. One of the key planks-of_the Republican election

32. ibid., pp. 146-147.

33. ibid., p. 152.
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platform was the promise to restore America’s military might so

as to be able to talk to the USSR and to US allies from positions
of strength. During.thebPresidenﬁial_election of 1980,the ‘Window
Of Vulnerability’ of American intercontinental missiles(ICBMs)
"was frequently emphasised. Ronald Reagan made reﬁeated assertiéhs
that the window would soon be so wide open that “ﬁhe}Russians
could just‘take us with a phone call”.However, the fact was that
the American land-based Strategic weapons contained”about 9000
warheads in A1983 while the Soviet Union;had about 799@ by 1985.
About 3209Q American warheads could be firedrfrom submarines which'
were totally invulnerable; the oorresponding figure for the
Soviet Union was only about 150 warheads. Thus, 1in secure

-retaliatory cépacity the US was 20 times superior to the Soviet

SN

- Union.34

Still, a new review of targeting poiigy was begun by the
Reagan Administration in the spring of 1981, under the general
.direcﬁiqp‘igf Fred Ikle. In order to imprové the integration of
Nuclear. Weapons Employment Poliéy withothér elementé of U.S.
strategic nuclear policy, the Reagaﬁfﬁdginistration pfoduCed a
3Nuclear' Weapons Employment ana Acquisitién Master Plan’{'vThis
was followed, in October 1981;‘ by National SecurityuDecision
Direciive ({NSDD) LS, prepared as a successor to PD—SS. Finally,

“in July 1982, Secretgry of Defence Casper Weinberger issued a new

34. Kosta Tsipis, "Extfeme Wrong on the Extreme Right", Bgllgpin
of the Atomic Sclentists, 38 :4 (April, 1982), p.4.
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NUWEP, designated NUWEP-82. | The guidance contaiged in these
documents -was then used to‘develqp a new SIOP, in which prioriﬁy
was accorded to the requirements of nuclear weapons employment in
a situation of prolonged or protracted 'nuclear confli&t.35 This

new SIOP, formally.' designated SIOP-S, took effect on 1 October
1983.

ﬁow the U.S; targeﬁ'plans for strategic nuchar war are
extremely comprehenéive. SIOP;S includes around fifty thousand
potential target installétions,'as compared to about twenty-five
thousand in 1974 when_NﬁWEP-l was promulgated and the development

of SIOP-5 initiated. i

Thus, 'it can be stated that the nuclear pgiicy of the

United States 'was planned essentially to achieve the following

ends:

;i(i)> To secure a position of relative counterforce superiority
for the United States which wouid enable it to
maintain'extended deteffgﬁgef of the USSR—:in other WOrdS,
to héve' a freé-hand in’@ilitary'operatioﬁs at local and
regiohal levels éﬁd rely on ‘escalation dominaﬁce’ iﬁ‘case

of a direct US -~Soviet confyiot involving _nucleat

missiles.

35. Robert Scheer, With Enough ' Schovels : Reagan. Bush. and
Nuclear War (New York, Random House, 1982), p.2.
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(2)

. (3)

(4)

To enhance US readiness ahd capacity for real war-
fighting, especially protracted regional operations,at a
level 1lower than that of all-out nuclear war. With this
end in view and within the framework of the ‘direct
confrontation’ strategy,'the Pentagon adopted, in 1982, a
new, "Airland Battle" concept.It contains basic guidelines
for _operations by general purpose forces and envisages
preemptive strikes deep into the enemy’s rear,integrated
use of all types of weapons,if need be, nuclear and'
chemicalf . A purely 'éggressive concept has thué been
introduced into the theory and practice of U.S. and NATO
war preparations. .
To draw the Soviet Union into a new round of the arms race .
that focuses on qualitative imPro?ements of weapons
systems;v An important aspect of this 1is the 8DI
programme..

To create an additional- backgrqgnazlof stréngth for
American diplomacy and secure neW‘;Bargaining Chips’ at

arms reduction talks.

CONCLUSION

‘Targeting in the U.S. war plans has remained remarkably

resilient from the late 1950s through to the most reéept version

of the SIOP. -The targets have consisted of the Soviet strategic

forces, the Soviet conventional forces, the urban-indﬁstrial

‘structure, and the Soviet military and political leadership

" 56



.
centres. Two developments, however, are notable. One is that
the number of potential target installaﬁions in the war plans has
incfeased enormously, from a National Strafegic Target Data Base
(NSTDB) of 4109 in 1960, of which the JSTPS\selected out 2603 for
attack 1in. the first SIOP, to -some 50,5@0 in the NSTDB that
supports SIOP-6. Second, these targets have been increasingly

divided into a large array of ‘packages’ of varying sizes and
‘characteristics, pfoviding the Natidnal Com@and Authorities (NCA)
with 'cuétbmized’ options for an extremely wide spectrum of

possible contingencies;
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CHAPTER THREE



Chapéer Three
BRITISH AND FRENCH NUCLEAR TARGETING

. NATO was established in 1949 and within five years it
committed‘ itself to a generai strategic plan that relied
primarily on the use, or threat of use, of American nuclear
weapons in Defence of Western Europe to deter Soviet agreession.
‘In December 1957, howevef NATO held its unprecedented heads-of-.
~government summit meeting 1in an atmospﬁere of crisis. For the
previous five."years NATO’ s strategic plans had become
increasingly dependent on strategic nuclear retaliaﬁion in
‘reSponse to any Warsaw Pact aggression. Yet, neither Europeans
“‘nor Americans were now confident that such dependence could bg an
adequate deterrent. This c¢risis of confidence increaéingly

dominated NATO deliberations over the next several.years.1

Thé _Europeans, on the one_hand,.wqgried that the United
States would not execute strategic_retaiiation in respohse to
agressioh against Western Europe; for Washington to do so would
be suicidal.l On the?other hand, they worried about what would
\happéﬁ' if the United States did execute a strategic retaliation
in rresponSe to aggression against Western Europe, becaﬁse that

could provoke Soviet retaliation against the entire NATO

1. Robert Endicott Osgood, NATO : The Entangling Alliance
(Chicago :  University of Chicago Press, 1962), pp.145—4§
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alliance; the Europeans would have had no influence on a decision

that would destroy them.
‘ .

- The Americans dismissed these fears as a manifestation
of European schizophrenia. However, to hold both feafs
'simultanebusly was not neceesarily a sign of irraﬁionality.
Besides, differet, West European countries held different views.
Therefore, what appeared to be an internally ihconsistent ‘West

{ _

European’ view was often simply a collection of conflicting

national views.

In case of Britain, by‘1957 it had become the world’s
third nuclear weapon power, and NATO’s second. In 1954 the
British, along with phe rest of the world, first learned of the
American detonation of - a fusion device, axound.fifteen mohths_
after the event. Dismayed at America’s obseasive secrecy,vand
envions of the destrﬁctive potential and military implications of
thermoﬁuq}eap weapons, Churehill and his aides came to an almost
immediate.'decision to proceed with a British hydrdéen»bomb

project.2.

" During the next few - years Britain’s reliance an
thermonuclear weapons became a justification for an acrose—the-

board cutback 1in other military expenditures. ‘The 1957 White

2. Andrew J. Pierre, Nuclear Politics : The British Experience

with " an Independent Strategic Force, 1939-1979 (London :

Oxford University, 1972), pp. 89-94.
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\Paper on Defence presented by Defence Secretary Duncan Sandys
which proposed this cutback, was hardly revolutionary in itS'
adoption of deterrence through massive retaliation. On the other
hand, Sandy’s explicit reliance on an independent national
nuclear arsenal as a deterrent drew approving notice“in Paris and

further stimulated German interest in access to nuclear weapons.3

To replace the Sandys strategy, some critics endorsed
the doctrine of “graduated deterrence’. As elaborated‘by Sir
Anthony W. Buzzafd, such a policy wouldtaeliberately'distinguish _
between tactical nuclear-responseslto aggression, in which low-
yield atomic weapons wouid be used-against military targets, and
strategic nuclear responses, which would' invoive high-yield
(thermonuclear) attacks on enemy cities. As a deterrent againétv
less-than-all-out 1local aggression, NATO would threaten tactical
nuclear retaliation; if;enemy aggreSsion continued unébated,tthen-
the alliance = could threaten strategic nuclear responses. Since
tactical nuCiear responses would. not necessarily compel enéhy
retaliation against western cities-in fact, the& might gi;é'the
.enemy incentives to avoid escalation to csunt%r-city strikés-thé
tactical nuclear threat. would appéar to be more éredible and

Ahence better able to deter aggression' in a wide raﬁée of .

contingencies.4

3; David N. Schwartz, HAIO'g Nuclear _;lgmmgg (Washington. D. C
The Brookings Institution, 1983), p. 48.

4. 1ibid., p. 5@.
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The most serious drawback in this doctrine\was that it
did not cleariy specify whether graduated deterrence was
primarily a doctrine that the United States should adopt to
| strengthen 1its guarantee to the west, or a doctrine that Britain
should adopt to mage its own deterrent more credible or a

doctrine that required nuclear forces controlled by a centralized

NATO command in order to functioni4

The uFrench ‘lack: of confidence in the.American nuclear
guarantee grew over the years. The eveﬁés leading upto France’s
decision to develop 1its own nuclearrweabons begah in the early
183@s, with the grgwth of a sophisticated nuclear scientific
' commu;ity within - France. Its leader, Joliothurie, pioneered
French qfission research .and when World War II broke out some
French sciehtists who had left Germany and France became involved

in the British atomio-effert and thus found their way to Canada"

which became the venue of a portion of the British programme.

Afterfthe liberation of France, the French atomic energyv
f:'eﬁforts ~was revived under .the leadership of Joliot-Curie. A
ﬁeated public ahd private debete‘erupted in France between 1954
over whether _France shoﬁid deveiop its own nuclear weapons.
Among several arguﬁents General Pierfe Gallois’ stand out for

rtheir forcefulness and influence.

" Gallois’ argument rested on twbv related peints. He

argued that - the countries which possess nuclear weapons become
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vulnerable to nuclear assaults from the enemy couhtrles and in
case of an ‘actuai attack it can do 1little to extend the
deterrenée to its ailies. The second argument emphasised that
Since nuclear offensive forces are likely to become increasingly
invulnerable - and heﬂée unattractive targets for strategic
retaliation, deterrence rests on the counter-city potential of a

nation’s nuclear arsenal.

Apart . from ' the: strategic rationale, political
constituencies favoured French nuclear independence. for six

reasons:

(1) Nuclear weapons %ere a symbol of national prestige in the
international commghity.

(2) They' would provide_ France with greater leverage and input
ihto the evolution of»wesiern stxategy,

(3) With respect to other issues, possession of nuclear weapons
would provide_France with political leverage.

(4) Nuclear weabons would reverse the +trend - toward Anglo-
American domination of NATO.

(55. They would bodst “the morale 1of a Frénch officer corps
shattered by the éiperiéﬁce of Dien Bien Phu. |

(6) They would giye.France a greater voice in the increasingly

- prestigious arms-control discussions between East and West.5

5.-.'George . Kelly, "“The Political Background of the French A.
Bomb", QOrbis, Vol. 4 (Fall 1969@), p. 292.
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T&e nuclear debate in France was influenced in no small
way by 1its general position within the alliance. After the
Seéond World War, French political and military planners
identified two future threats to French security : The Soviet
Union and West Germany. Throughout the later 1949s, as the
western Europeans began to seriously consider plans for ensuring

their security, France insisted on plans that took both potential
| threats into account. The Dunkirk Treaty of 1947 was directed
agéinst both the Soviet Union and Germany and only because of
American and Belgian intervention did the Brussels Pact of 1948;

which established +the Western European Union, avoid including

anti-German language in its text.s

So by 1957 France finally embarked on its oﬁn nuclear
weapons program, justified'in part by'vbcal claims that the U.S.
nuclear guarantee could not be couhted on, and-fed by resentment
over the subordinate . roie allegedly forced on it by thevAnglOf

Saxon domination of thegalliance.

BRITISH NUCLEAR TARGETING

t

The priorities for British nuclear targeiing are
perfectly <clear although the details are shrouded in secrecy.
Recent debates on the future of the British nuclear force have.

revealed an official preoccupation with the quality rather than

6. David N. Schwartz, NATQ’s Nuclear Dilemmas (Washington D.C.,
The Brookings Institution, 1983), p. 41.
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the quantity Lf targets threatened. The actual mechanisms of
British targeting, however, have not been discussed at all, so
much so that one senior official explained : "I think it has been
the preference of Governments to.allow them (the Soviet Union) to
draw their own conclusions rather than to describe precisely what

our plans and capability would‘be in terms of targeting policy™.7?

During World War II the choice of appropriate targets
for the bomber offensive was an extremely controversial topic.
The argument was won by those'in-the Royai Air Force (RAF) quber
.Command who claimed that the most decisive contribupion that air
power could make to the war was to aﬁtack direcﬁly the German
civilian popﬁlation. The consequent damagé to enemy morale would
undermine the readiness to continue the war. Alternative
strategies were dismissed as "panaceas”. Thé limited achievement
'of_ this strategy became the subjecﬁl of a wvigorous postwar-
debate.8 'The arrival of thg atomic bomb changed everything the
strategic air power moved_téithe center stage. As Michael Howard -

recalled : "All the old targets which had competed for attention-

t

-7. Michael Quinlau, deputy under secretary of state (Policy and
Programmes), in House of Commons, Strateglic Nuclear Weapons

. Policy, Fourth Report from the Defence Committee, Session
©1989-81, p.196, Quoted in Desmond Ball and Jeffrey Richelson
(ed.), Strategic Nuclear Targeting (Ithaca and London,
Cornell University Press, 1986), p.109. L

8. Sir Charles Webster and Noble Frankland, Strategic-Air
offensive against Germany, 4 vols., London, Her Majesty’s
Stationary office, 1961 ; Quoted in Desmond Ball and Jeffrey

. Richelson (ed.), p.119. o

64



"0il, transportation, heavy industry, civilian morale-could be

shattered in a single attack."s

The first considefation of possible British requifements
of atomic bombs produced by the Chiefs of Staff on New Year’'s Day
1946 suggested that a “"stock in the order of hundreds rather than
the. scores” - of bombs would be needed to attack an enemy with
"widely dispersed industries and populations.” That summer, the
chiefs’ Joint Technical Warfare Committee, aéain ‘with city
bombing most in mind, concurred \with! the view that "several
hundred 'bdmbs"fl might.be required to bring about the ‘collapse’
of Russia. In July 1847 a Defence Research Policy Coﬁmittee put
the requirement up to 1,009 bombs; but this turned out to have
been based on a superficial calculation. Having been informed
vthat. the Hoﬁe Defence Committee bélieved that twenty-five atom
bombs would be needed to knock out-Bfitain, the Research Policy
Committee observed 'that'ﬁhe geographical area "Qe'have in mind"
(the USSR was still not'officially designated as a potential
enemy) was forty tiﬁesvthat Qf'ihe United Kingdom. Thu5’25x42 =
1,000.10 | |

- By 1947 the chiefs had alréadyzstated their assumﬁtion _
. ) N - o

that the "knowledge that we possessed weapons of mass destruction

9. Michael Howard, “Bombing and the Bomb”, in Studies in War and
Egagg'(bondqp,~Maurice Temple Smith, 1979); pp.145—146.

19. Margaret Géwing, Independence -and Qg_gxxgngg_ﬂxlxain and
Atomic Energy, 1945-1952, vol. 1 : Policy Making (London :
Macmillan, 1974), pp.169, 170, 175, 188, 189.
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and were prepared to wuse them would be the most efchtivé
deterrent to war 1tsélfﬁ" In the 1948 review of atomic energy
requirements, a minimum ﬂumber of two hundred bombs by 1957 was
designated as the British requirement. This figure was based on
a belief that six hundred b;ﬁbs would be needed by that date as a
total strategic requirement, and that it could be expected that

two-thirds or four hundred would be met from the American

sfockpile.

It should also be recognised that the basic drive behind
the British programme was the need to have cépability to produce
atomic bombs rather than> a specific military concept. To the

extent that there was a plan,'it-was already clear to the British

N

that‘ their prospective nuclear capability was best understood as
an adjunct tp that of the United States rather than as a basis
for standing alohe against Soviet.aggresSion; They therefore did
not have to plan to»attack all relevant Soviet targets - just
-those the 'Americang éould not manage. But this presumption ﬁas
beipg‘made on the ba$iéiof a complete lack of knowledge of future |

American stockpiles and plans.l1

N fe
- Aware of +this obvious gap in their knowledge, the
British Chiefs_ of Staff, from early .1949 on, made repeated

requests - to the Americans for discussions on the subject: but

11. Desmond Ball and Jeffrey Richelson, ed., Strategic Nuclear
Targeting (Ithaca and London : Cornell University Press,
1986), p.111. : :
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the Americans always refused|, It was not until January 1952 that
Winston Churchill, was given a personal briefing by the U.S. Air
Force and told as much about the strategic Air Plan as had been
told to Secretary of State Dean Acheson. By the end of that year
the chiefs had received their own briefing on a "highly personal

basis”.

Britain spent much of 1952 in crystallising its ideas on
nuclear élanning and mangaement. The exercise was difficult as
no  worthwhile information flowed from . the United States.
Howgver, thére was an awareness that nuclear targeting was much
more than preparations for ‘burning and blasting~ citiesf;:
- Besides, a wide variety 6f bombs needed to be developed; some of
which codld serve tactiéal purposes in an evéntuality. Added to
- 1t was the assumption that the United Stétes was develbping a
stockpile ﬁhich would be adequate to decimate most of the ‘key’
Soviet targets. The’need,,therefore, was to clearly define the
role to be played by British forces inqbﬁse a nuclear war broke

out.

The Chiefs of Staff prepared in the summer of 1952Aa
‘Global S£rétegy Document’ which provided a rationale for the
British nuclear force. It was realised that‘the United States
had to} be taken as the key,udeterreht. There ware however,
targets ' which were - not directly of strategic interest to the

United States, and it was here that the British nuclear force



\

\

could be utilised. Above all, for the British to have no pért in
"the main deterrent in the ?old war and the only Allied offensive
in a Wofld War would seriously weaken British influence on United
States policy and planning'Qn the cold war and in war would mean
that the united Kingdom would have ﬁo claim to any share in-the

policy or planning of the offensive™ .12

The 1950s - were spent in discussing the coincidence and
varianée of American and‘British strategic interests. Such an
Vanalysis was essential as Winston Churchill said in 1855: "We
cannot be sure that 1in any emergency the resources of other
poﬁers -would be planned ‘exactly as we would wish or that the
targets which we would Hish or that the targets which would
threaten us .most_fwould be given what we consider the necessary
priority 'in the first few hours.. These targets might be of such
cardinal - importance that it could really be a matter of life and
death for us”.!3 The induction of the first TV-16 Badger medium-
range bombef into zthe, Soviet ‘Air Force in 1954 signaled the
developgent " of a ‘direct soviet .threat to Britain thereby

enhanciﬁg the British fears even more.l4

AN

12. Quoted in Gowing, n.19, p.441.
13. Quoted in Ball and Richelson, n.11, p.113.

14. Robéft P. Berman and John C.Baker, Soviet Sﬁﬁgpggig Forces :
Requirements and Responses (Washington, D.C., Brookings
Institution, 1982), p.45.
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Brita}n tested its first thermonuclear weapon in May
1957 and by the end of 18568 it had acquired a significant nuclear
capability. The direct threat to the Soviet Union now gave
Britain a degree of maneuvrablility. This was acknOwledged'in the

Defence White Paper of 1958.

But here tension in the British nuclear policy
developed.  The White Paper of 1958 spoke of NATO strategy being
"based on the frank recognition that a full-scale Soviet attack
could not be repelled without resort to a massive nuclear
bombardment .of the sources of power_'in Russia".lS But the
question here was that if Britain were to take part in a joint
attack with the  United States, would the country be assigned
different sorts of targets than thosé that would make sense if

Britain were acting alone?.

‘A significant development took place with the amendment
of the Atomic Energy Ac§’1n7i954 by the American Congress. The
amendment permitted the geQernment to share the data with allies
on the external characteistics of nuclear weapons. Two bilateral

agreements were signed between Britain and Unlted States in June,
19556.They facilitated an exchange of information on the mllitary
aspects of atomic energy, including Defenee pPlanning and training

in operational use of nuclear weapons. According to Andrew

15. Report on Defence : Britain's Q_anbnnsm I.Qf’_eac_am
- pgecurity, 1958, cited in Ball and Richelson, N.11, p.14.
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Brookes, "This close l?aison led to the first combined targeting
plan ‘between the two air forces since the combined bomber

offensive of 1949.“18

In November 1957 members of the Strategic Air-Command
(SAC) visited the headqdarters of the Bomber Command at High
Wycombe “to discuss joint operational planning, targeting and
other problems of common interest, w;th the object of
coordinating nuclear strike plans to their mutual advantage."l{v
By this time however, SAC was well past needing any 'help in
destroying most centrés of Soviet population. B& then the so-
called retardation targets, that is, those directly relatéd to
halting a soviet conventional attack on Western Europe, had been
taken over by the U.S. tactical air forces. So again the doubts
over the coincidence of US and British priorities sdrféced. For
Britaih, Soviet theatre systems would be a higher priority. If,
however, Britain was expecting to act alone, then a counterforce
attack would have beeh -inapprop;iéte as, acting 6n its own,

rBritain could barely have made a dent in Soviet nuclear

capab_ilities.l8

 The V-Bombers being closer to the Soviet Union than' the

16. Andrew Brookes, Y-Force : The History of Britain’s Airforce
Deterrent (London : Jane’s, 1982), pp.8@-81.

17. Stewart Menaul, Countdown : Britain’s Strategic Nuclear
Forces {(London : Robert Hale, 1980) p.91. . '

18. Ball and Richelson, n.11, p.116.
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alrcraft éf L.S. Strategic Air Command by almost five hours, the
Bomber <Cammand was expected to strike first in the event of a
combined attack on the USSR. Given that the V-bombers would be
the first +to strike, it would have been logical to‘aim the )
counterforce tafgets-the submarine bases and medium-range bomber
and missile sites-which threatened Britain most. However, if the
aim was to pave the way for SAC, then the most rational targets
- would havé been Soviet air Defenceé. A compromise waébstruck on
the basic plan and an initial strike on A'range of military
. targets was to be followed by a substantiél reserve.force able to

attack the centres of Soviet population if need béL

i

In the early 196@s, this approach may have seemed
perfectly feasible. However, this conéept_was soon undermined by
a series of developments, like the.removal of 60 liquid-fueled
Thor missiles in 1963, and the grounding of theYValiant Bombers
due to metal fatigue in'1964,.which led‘té a swift decline of the
Bomber Command.' One féaédn for the quick rundown of the force

was the need to recycle nuclear materials from aircraft bombs to

missile warheads. _ :

In the later half of the sixties Polaris had taken over
from Bomber Command. The move to Polaris provided an important
bonus 1in both survivability and pé@gtrability but an inevitable
drqp 'in‘ target coverage. @ At its- peak in 1963—64 the Bbmber

Command’s V-Bombers could have certainly found a significant
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proportion of ’th¥ir- assigned targets. Besides, most bombers
would have been available at any given time. With Polaris, the
overall numbers fell by about two-thirds; further, not all boats
could be expected to be on patrol at any given time. Air Vice-
Marshal Stewart Menaul argues thét to produce a submariﬁe force
equivalent to the Bomber Command in 1962 (i.e., 178 V-Bombers and
6@ Thors) would have required "at least twenty submarines”.18
‘This was not exactly the alternative. In 1962, the Thors“were
already scheduled to be phased out and the real comparison wés.
with 100 Skybolts. Taking iﬁto account the problems of the
Polaris patrols, there was clearly a marked décline in the number
of deliverable warheads and therefore target coveragé duriﬁg the.

1960s .29

This development f}sed .the issue 6f priorities. The
" Worry was not only on account of the decliné in ability to attack
from two hundred targets to sixteen, but also the fact that there
was every chance of the submarihé»giving away its position at the.

missile launch.

December 1962 saw the signing of the AngIOfAmericéﬁu
.Naésau Agreement. Following thé agreement thére was a shift in
the British plan. In 1963, the Commander-in-Chief directed_the 
Bomber command to attack the targets aSSigned to it by Supreme  “

Allied Commander in Europe (SACEUR). Thiéawas in contrast to the.

19. Menaul, n.17, p.117.
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British plan of attacking the targets fixed by the British chief

of staff. The new plan was ratified on 23 May 1963. -

Since then targets for first the V-Bombers and then the
Polaris flotilla have been allocated -by the Joiﬁx Strategic
Target Planning Staff (JSTPS) at the U.S. Strategic Air Command
in Omaha, Nebraska. A European team; inciuding some British
officers. (normally around three), participates in the planning.'u
Operational plans are formulated by the Nucleér-ActivitieS"Branch
at SﬁAPE. the_basic targeting plan is the Nuclear Operation Plan
(NOP; formerly called the General Strike Plan), which Iis
developed Sy‘ SACEUR- "for the execution of nuclear §trikes'with
the nuclear . weapons under hisﬁcommagd." This would involve use

of British nuclear-capable aircraft, such as Buccaneefs, Jaguars,

and Tornados, as well as Polaris.

According to Desmond Bali, NATO planning provides for
:fﬁoth selective use and general nuclear response, for which the
. British stratégic forces #ould be most useful.?'The objectives of
general_ nuclear response wduldﬁbe “to cbnduét{ in concert with
" external forces, opefations téw neutralise _enémy capability,
déstroying his ability and will to wage-war,'disrupt\his éémmand
and control, and destroy -his land, naval and vair_ forces,

including logistic support eleméntg". ‘There targets are divided

20. Ball and Richelson, n.11, p.18.
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\
into a Priority Strike Programme and a Tactical Strike Programme.
The full execution of the NOP would probably océur'only in
conjunction with the execution of the U.s. Single_lnfégrated
Operational Plan (SIOP). Most of the targets mentioged are
' \

military-related, what . once would have been described as

"retardation” in nature.21l

J

The switchover to the Polaris system implied that the
British nuclear strength was suitable mainly for countervalue
retaliations and therefore it should be kept in reserve till the

nuclear war escalates.

There have been.separate British -plans worked out in the
Whitehall. Thesg ﬁere the'responsibility of the Naval Department
working with the  Defence Intelligence Staff. .Ih 1985,Vnuclear
targeting was made the responsibiliff of the Nuclear-Poiicf
Directorate, headed by a civilian under the Deputy Under

Sec;etary (Policy).

There are two important studies on ﬁhe range of
targeting options available to Brigain. The first consists of
two Adelphi Papérs by Geoffrey Kemp, produced in 1974, which look

in great detail at the targeting requirements for medium—range

21. Desmond Ball, “Targeting  for Strétegic Deterrence” Adelphi
Paper No, 185 (London : International Institute for Strategic
"Studies, Summer 1983), p.186. '

T4



nucleaf powers.22 In his analysis kKeAP cOncentrates on
countervaiue :targeting, identif}ing four damage levels: the top
ten Soviet cities, excluding those protected by the Moscow ABM
system; the top ten cities, including Moscow and Gorki : the top
“fifty cities \and the top two hundred cities. A later study by
Ian Sﬁart looked specifically at the British force. Smart

reaches a conclusion similar to Kemp’s, but by a simpler method.

The ‘British govérnment has 'blaced a high premium on
being able to attack Moscow. The issﬁe got prominence in the
late 1960s with the develépmen; of the Galosh Defences around
Moséow. By \1968 it seemed likely that only the Moscow area was
to be defen&edL Having decided that Moscow was essential as a
- target, it became apparent that a range of missiles would have to
be cbmmitted to bevsure of.déstroying the target. The situation
éased in 1979-BZAWhen the Gélosh system was reduced from sixty?
four to thirty-two launchers, but ﬁhe Moscow-criterion:would

still limit the flexibility of British targeting.23

22. Geoffrey Kemp underlines choices. For example if the goal is
to inflict highest proportion of damage on the Soviet
porulation then Moscow would not be a judicious choice on
account of the ABM Defences around Moscow.

, Ian  Smart categorises targets as soft, semi-hard and
hard. He argues that there is a complete spectrum of targets
which includes sensitive ones like ABM or air Defence early
warning and control radars, hydro-electric or thermal
generating stations, naval ports, military air fields etc.

© 23. Ball and Richelson, n.ll,ip.lzz..
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Chevaline (the new front end for Polﬁris which consists
of twop maneuvreing clusters of real warheads ahd decoys, capable
of penetrating the Moscow Defences), became operational in the
summer of '1982. It enlarged the targeting option to a few

targets which included Moscow.

V‘The arrival of the MIRVed Trident missiles as
replacements for .Polaris »;n the 1990s means greater targeting
flexibility. The Trident will not only give Britain additional
werheads but also Aan ‘extra nip to pierce the Soviet Defences.

This makes the British deterrent more authentic.

Receng}y, doubts have been expressed that the Soviet
leadership woﬁld' be deterred by a capability which has little
chances of1 hitting the key targets. Therefore more attention
ought to be paid on command and control centres. Concentration
oﬁ these centres »cbvers many citiesbincluding Moscow, and so
could not significantly reduce the human consequences.
'Destroyiné' such ta:gets can have a major impact on*SéViet

military'stfength.

_Hdﬁéver, the ’queétion still remains regarding the
relatidnghip Betweeﬂ' nationél‘nuclear plans and NATO plans,vand
whether or nbt Britain is présumed to be "standing alone” or
acﬁing in concert with the United States. The conclusion within
government is not known. At any rate, despite ﬁhe assignment of
Britain’s nuclear forces to NATO, fhe aésumptions and ddminant

plans Asurrounding their targeting do not naturally fit in with
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aLy of the NATO plans.

The trend in British public pronouncements suggests thét
the “standing alone” hypothesis is the underlying rationale for
the nuclear force. If this 1is the presumption” then the
requirements for the deterrent may not be too great; "The
objective would be to dissuade the Soviet Union from launching an
~attack on Britain. For Britain, therefore, a truly "last re§ortf
deterrent might be no more than that required to threaten some

real, but not necessarily overwhelming, hurt tO'the Soviet Union. .

The main benefit of the U.K. nuclear force for NATO
might be not so much in attacking certain targets for the
alliance but in preserving the national territory as a sanctuary,-

in serving as the major American base close to the battle.

There are certain issues not yet fully resolved. Until
the 1980s -the . trend had Beén clear. Despite the assignment of
forcés to NATO in 1962, Britain had been forced, because ofzthé
1r¢duction of available warheads, to concentrate on maintainiﬁg:a‘
threat to Méscow, the major source of Son;t power. In the
' fuﬁuré, more widespread, flexible, and selective targeting will
bé possible. This extra flexibility and scope, however, werehﬁot
'sought and seem to have_been acquired without aﬁy clear sense of

how they should be employed. 24

24. Ball and Richelson, n.11,.p.126.
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FRENCH NUCLEAR TARGETING \

i

Like the British, the French had long been engaged in
nuclear research. Unlike the British, however, the French had to
halt their efforts during World War II. Not until the early
fifties did Frénch strategists begin to speculate about the
enormous implications of nuclear weapons for modern warfare.
Although the French were relative parvenus to the stage of atomic
strategy, they managed to grasp much earlier fhan most others,
including the small band of strategic writers in theAUnited
States, the political potential derived from ownership'of'nucleaf
weaponry. It was this early recognition of the political Yaiue
as well as the military utility of nuclear weapons that served as

the main prod to the French nuclear programme.

Reflecting upon the experience in World_Waf 11, French
‘military Qriters discerned in the evolution of twentieth cenﬁury
warfare the progressive dominance Qf firepowerboh the battle
field. In war fighting, atomic weapthVObviously_loomed superior
to conventional arms for destroying large military targets or for
striking against, a massive ground. invasﬁion. ~Soon came the
=;recogn;f10n in France of the strategic role of nucléar’weapoﬁs és
the instrument of retaliation against the enemy’s homeland. Here
too, the French perceptidn represented an extension of the
wartime expérience, particularly of the rolé of strategic bombihg-
in World, War "1I, and it coincided with the American shift to a

strategy of massive retaliation.
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Yet, +the French were among the -first in Europe to
undérstand the psychological dimensions . of = deterrence and to
embrace the conviction that nuclear weapons, in order to dissuade
a potential aggressor, need not be addressed\solely tq defined
military tafgets. Instead,‘ thé - French believed, ‘the
psychological value of nuclear weapons:lay in their awesomeness
and in the ambiguity of their use. As the debate in Frahcélover"
the desirability of a French nuclear arsenal gathered momentum in
the early fifties,-French'éxperts’argued that nuclear force meant
politidal 1eve:qge as the symbol of great power status and

international prestige.

This concept both spurred and shaped the direction of
the French nuclear weapons progfamme under Pfesident de Gaulle,
who carried the argument to its logical comclﬁsion. Nuclear
weapons, contended de Gaullé, represented more than instruments
of twentieth century deterrgnce and Defence; as the ultiﬁate
weapon, they repreéented ultimate powerfénd the accreditation of

that power on the intefhgt;onalvstage.

The fﬁndamental thrust of the French Nuclear-Targéting
is proportional deterrence, :though; cur:ent doctrine has .
introduced economic» and - administrative targets within the
original anti-cities framewéfk. Theltechnical credibility of The
French . deterrent largéiy depends- onv a benign vstraﬁeéic

enviroﬁ@éntfnotably, minimal Soviet ballistic missile Defences.
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A
Britain and France seem to be in a similar strategic

situation, which explains the similarity in their strategic
employment policies. However, the scenarlios of nuclear
operations deseribed by French sources reveal a lower threshold

than both Britain and the Unitedlstates. \

SOURCES ON FRENCH POLICY

The most important primary . sources on French nuclear
targeting are speeches, articles, and interviews by fhe President
of the republic, the Prime Minister, the Defence Minister, and
the Chief of Staff of the armed forces. In France, such
statements usuélly derivé_from a bureaucratid*p:ocess conducted
with care. Additional' primary sources thathare sometimes even
more‘ detailed »and informative than such high level declaration

are .occasional articles published by Defence_Ministry officials

in the quasi-official monthly journal Defence Eﬁpignglg.

Secondary sources include a numbef of académic'studies,
unofficial strategic apalyseé,vand legiSlative documents. While
very few apadem}c studiegfhave looked éloseiy at operational and
targeting. considerations, several provide ugeful bpckground on
thé history of the French nuélear Qeapons programs. O£ the
unofficial strategic énalyses, few are more-im?ortant than those
written by Gen. Lucien Péirief,. ther leading theorist of the
Centre de Prospective et—d;IEQaluations durihg the late 196@s and

the drafter of the documents that furnished the basis for the
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still-valid 1972 White Paper; ﬁhi&e France’s Senate and National
Assembly have very minimal rqles in the formulation of Defence
péiicy25 and essentially no role at all in a nuclear targeting,
some rapporteurs of parliamentary committees have prepared
va;uable studies. The most useful of these remains the Tourrain
Report, prepared in 1989 by Gaullist politiéian Raymand Tourrain

on the basis of numerous interviews and apparently with access to

classified information.28
PROPORTIONAL DETERRENCE AND ITS IMPLEMENTATION

France’s entire current strategic nuclearforces were
pfénned during General Charles de Gaulle’s presidency (1958-69).
Therefore it was inevitable thatr the choice of ta;géting
objectives wbuldv be immensely influenced by his strategic
ndtions. The second important influence was ironically the
techniéal const:ainté imposed by the_operational limitations-of
the first strategic nuclear means. its roie}@eéns of delivering
nuclear' weapons to the USSR . from 1964 t§'1971 consiSted of
Mirage 1V bdmbérs. Each carried (and still carries) only a
single sixﬁy—kiloton bomb, and can only strike targets in the

USSR wifh in-flight refueling on the way to and from missions.

25. Dévid S. Yost, "French Defence Budgeting : Executive

Dominance and Resource Constraints”, Orbis 23 (Fall 1979),
- pp.893-897. _ . ~

26. David -S.Yost;iFrehéh Nuclear Targeting”, in Desmond Ball and

Jeffrey richelson, ed., Strategic Nuclear Targeting (Ithaaca
and London : Cornell University Prss, 1986), p.128, 129. ,
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Since only 62 Mirage IVs were delive&ed between 1964 and 1868,
Genéral de Gaulle had little choice but to aim at Soviet

populafion centres as a deterrent.

l\ During the course of his Press conference on 23rd July,
1964, General de Gaulle announced a dootrine that holds valid
till date. This was in the .backdrop of the first Mirage IV
bombers becoming " operational. He declared, “The path. of
/deterrehce is henceforth open to us, for the act of attacking
France . would be equivalent for any -Aggresor to undergoing

frightful destruction himself™ .27

Propoftioﬁal deterrent theory, or the "deterrence by the
weak of the strong” (la dissausion du faible au fort), holds that
VFrance;s threat of nuclear retaliation can deter the Soviet Union
because the damage.France éould cause by targeting Soviet cities
eXceeds. what the USSR would stand to gain in conquering or.
destroying France. | This capability must bé:;obpained and
ﬁaintained if France 1is to avoid the statu; of a U.S.
brqtectorate. | Depeﬁdence on the U.S. guarantee would be
strétegically unwise»as well as politically.humiliating since the:
4 United\'Statéé is J&dged unlikelybto-honour its coﬁmitments'in
trying ~moments. _'The centre de prospective et d’Evaluations of

the Defence Ministry also in the late 19603 prepared an elaborate

vtheoretical Defeﬁce of the "proportional - deterrence” concept.

. 27. De Gaulle’s Press conference of 23 rd July, 1964, Quoted in'fv
n.26, p.129.
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concept of French strategic nuclear planning since the beginning.

Proportional deterrence has thus been the fundamental

Officially propounded theories of proportional deterrence stress
the disproportions between (a) French vital intereéts and Soviet
marginal‘ihterests and (b} the advantages the USSR might gain in
conquering or destroying France and the losses it might suffer
from French retaliation against Soviet cities. Although Raymond
Aron-and other critics of proéortional deferrencé.have emphasized -
the disproportion between the damage France couldvcause in the
USSR - énd the residual Soviet ‘cépability ﬁo retaliate against
Francez8, countless -official Statements_'defend the concept.
According to President Valery Giscard d’ Estaling, France’s
strategic nuclear forces have created "an almost unprecedented
disparity between: what an aggressor stands to gaiﬁ and whét he

risks losing as a result of his aggression. 29

One of the main features 6f proportional deterrence was
its anticity oriéﬁtation to cause a certain number of Soviet
éasuélties. In 197@, according to the official estimates, French
. anticities targetihg could cause 14 to 18;millioﬁ'8gviet deaths

even if ohly half of the Wweapons were delivered.39 A realistic.

28. Roymond Aron, The Great Debate : Theories of Nuclear
Strategy,, Ernst Pawel, trans. (New York : Doubleday, 1965),
pPp.100-143. ' & :

29. Quoted in Yost, n.26, p.131.

30. Cited in Yost, n.26, p.131.
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estimate\ of current French capabilities might be a capacity to

cause 2@ million Soviet fatalit1¢573l
CURRENT STRATEGIC TARGETING.DOCTRINE

The year 1980 saw major refinements in the Fféhch
strategic targeting policy.' There was a shift froﬁvthe earlier
policy of targeting population centres to the destruction of the
Soviet economic infrastructure and administration. There has
been partial explanations for this change. As early as March
1977, Gen. Guy Mery,. who was then Chief of Staff of the ar@ed
forces, suggested that Soviet civil Defence programmes éould
weaken France’s anti-cities deterrent powér. This obéervation
was seconded the following year by a high official in the Defence
Ministry’s planning department, ‘who referfed favourably to‘the
poésibility of targeting economic assets view .6f the
uncertainties created by Soviet civil»Defence.32 The decision to

adopt a new declaratoryfpolicy was probably made in 1979.

In January 198@,’Colonél Lewin announced that alfhough
Soviet civil Defence programs could not bg fully*eff@ctive iﬁ
providing the populace protection égainst'French'nucleaf strikes,
in the future France would thfeatén damage in addition to high

numbers of fatalities in an anti-cities strike.

©31. ibid

32. ibid., p.132.
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In a later.article in 198@, Lewin introduced a %erm that
has gained currency over the yeafs—‘oeques vives’'.  The oeuvres
vives of a ‘ship constitute all that is contained by the hull
below the water line, the ship’s ‘vital works’ of propulsion and
supply. The term also implies that the ship could well\sink if
struck below the watér line. In 1ntroduciﬂg'the term, Lewin
suggested that  French adoption of this targeting concept
reflected the opportunity offered by prospect;ve deployment of
the multiple warhead,- M-4 SLBM - in a@dition to resp&nding to

Soviet civil Defence programs:

"The response ié undoubtedly to be sought 1in the
multiplication of targets and selectiwvity, the aim?being to
reduce to nothing the structures and the vital works’ (oevres
vives) of the adversary state, even if parf ofithe popuiation of
the objectives targeted escapes | Qestruction. Thus. ohe
differentiates between an ‘anticities’ strategy and a strictly
V'gpti-demographic’ strategy. This strategy will without doubt
lead to obtaining an importént number of medium*&ield warheads,
preferred over megaton yields.‘?lﬁ;this respeét'fhe M-4 program
cohs;itutes a 'remarkable: 1ncrease”.in the value of our nuclear

N\
armament” .33

The_ shift in the French policy in therefore referred to

33. Lewin, "L’ avenir des forces nucleaifes Franca-ises”, Defense
- Nationale, May. 1980, pp.17-18, cited in Yost, n.26, p.132.
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as ‘an enlarged anticities strategy. The strategic nature of the
policy has not changed but it has become more complete and

operational.

President Francois Mitterand '\has continued the
refinement of the French policy; Defence Minister Charles Hernu
has stated that Mitterand’s strategic force modernization
decisions (all of:which had been plahned under Giscard d’Estaing)

do "not imply any change in our anticities ‘strategy, corollary of

deterrence of the strgng by the weak".34

The actual carrying 6ut of the deterrent threats depends
much on faotors likevsurvivability, peneﬁrability, reliability,
and accuracy of weapons and delivery sxgtems} Besides, there
éhould be a sound network of command,'cohtrol and communication
systems. In case of Ffance,-the survivability cfiterion assumes
greater importance as it 1s widely feared that 1ts.Mirage IV
bombers, the IRBMs, and the SSBNs 1n.p9rt are all vulnerable to a
“Soviet first strike. Iffﬁhe fears:¢ome true then France will be
left only with SSBNs;at sea which-will_be grossly>inadeQuate to

‘meet the soviet onslaught.

In contrast to the past émphasis on achieving certain
level of fatalities, +the new oeuvres vives or enlarged anti-

~cities doctrine seems'xto depend on a sufficiency criterion of

34;ﬂ9uoted in Yost,_nléSQ p.133.

~
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numbers of cities. The principle seems to be that France’s
surviving SLBM warheads alone-after a Soviet first strike—should

be able to strike a number of majbr Soviet cities at least equal

to the numbér of major French cities.
: \ |

In the 1long térm, in contrast to the inflexible anti-
cities strategic targeting policy that has to be reconfirmed, the
French may be drawn to consider more flexible targeting plans in
response to improving J Soviet capacities for long—rénge
conventional and nuclear discriminate wstrike options against
France, for example, coordinated counterforcé strikes with
accurate, low-yield nuclear weaponé or conventional explosives.?5
Soviet preemptive éestruction of part of France’s nuclear arsenal
in this fashion would highlighf the "all or nothing” dilemmas of
an anti—cities--strateg&. If the French acknowledge this, they
may have to recogﬁise that cooperation and codrdination with
their allies 1in nuclear targeting would be desirable. for
deterrence as well as for bberational employment and would not
necessarily deprive them'tofv decision making autonomy ih any

ultimate séené.
CONCLUSION o A

The strategic Views of the British’and the French are a

blend of theif"perceptions of the threat,mof_the credibility of

35. Yost, n.26, p.133.
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A similar funcﬁioLal role is the options their strategic
nuclear forces may offer in an uncertain future. . increased U.S.
unreliability, the end of the Atlantic alliance, its
restructuring, or other events may give the independent strategic
nuclear forces more credible missions in changed international
contexts. Indeed, while the British frequently affirm their
confidence in. U.S. reliability, the French almost as regularly
~deny that the United. States can be trustea to honour its
guarantee to western Europe. This is a prime Justificatién for
France’s independent ~ deterrent However, France’s continued
membership in the Atlantic alliance and her security diplomaéy
regarding the maintenance of the U.S. presence in Western Europe

and in West Germany in particular illustrate France’s prudence

and realism.

This prudence and realism are appropriate in view of the
probability that any attempt to sustain sanctuarizétion‘through
tactical nuclear employment.and the'fhféat of strategic strikes .
in" an East-West war would faii, and given that the benefits of
any successful sanctuarization woula be meagre and transient.
‘Proportional deterrence theofy would probably become irrele?anﬁ
the moment the USSR came té see the destruction (or, more likely)
the conquest of France as a vital war aim. Actually executing
the. anti-cities or oeuvres vives threat by striking the USSR
could guarantee;Franoe’s more total defeat through Soyiet nuclear

retaliation, a harsher Soviet occupation regime, oriboth. Gen.
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Guy -Mery, Chief of ©Staff of the\armed forces during 1975-89@,
implicitly  acknowledged in 1976 the limited deterrent
effectiveness of French nuclear forces in such circumstances by
expressing doubt "in an extreme case when every thing in Europe
had \collapsed_ about us, the hationgl,will would remain to have

recourse: to the threat of massive destruction, even to assure our

survival" .36

The French nuclear detefrent threats are most likely to
be efficacious in the least challenging strategic contingencies.
Ffanée’s anti-cities threat is most iikely to deter the USSR from
doing what 1t has only marginal or zero interest in doing-for
examgle, striking Frenqh cities with nuclear weapons with no
provocation. Proportional deterrence would be least likely to
guarantee France’s security and independence in the circumstances
where that security and independence would be most severely
threatened-in a more general and intense East-West war, in which
the USSR might well find it a wvital aim tQ'destroy certain
targets in _France or to conquer France. The French emphasis on
the primacy of.bdeterrence and war prevention, therefore,

parallels that of the Atlantic alliance as a whole.37

36. Quoted in Yost, n.26, 5;155.

37. Yost, n. 26, p. 156.
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\ ' Chapter-Four
SOVIET NUCLEAR TARGETING

In the case of the United stétes, it is relatively easy
to discern the general trends in the evolution‘_of nuclear
thinking and planning but for the Soviet Union, this task is not
as facile, for the Soviet Union historically has been concerned

with the preservation of sensitive information.

The first 1issue of the So&ietfnuclear straiegy is the.
milieu within which it developed. While the advent of the long-
range nuclear missile altered Soviet military docﬁfineA and
strategy, both military tradition-largely shaped by the Ground
Forces - and geographic and political reality have continued to
have a strong influence in deﬁermining Soviet Waftime objectives
and operational philosophy. Probably the moét influentialvfactor
is Russia’s position as a large cqntinental nation separated froﬁ
powerful neighbors by long aﬁdirelativel§ acceésible borders.
The vulnerability of 1its wesfern border ﬁas been impressed on
modern Soviet thihking by the devastating German invasiqn of J&net?
1941. And the presence of.vpbtential thfeats along both its
eastern and western borders has fostered Séviet concern about the .
possibility of a two-front war. A perhap; less direct 1nfluénce
on  Soviet  strategic policy and stigtegy is the USSR’s

technological and industrial capacity for production of strategic.

weapons.
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In Soviet military writing the terms ‘military doctrine’
and ‘'military strategy’ are used more precisely than in the West.
Military doctrine, the highest levei of military thinking, is
dictated by the.Communisp Party leadership as a Set of official
views about the types of warfare for ;hich the Soviet military
establishment must be 'prepared.- Subordinate to the Soviet
doctrine are various levels of military thought, including

militar& strategy, which develops the detailed organization,

methods; and, preparations.for waging war.
, THE NUCLEAR STRATEGIES OF THE SOVIET UNION

The essence of Soviet thinklng appears to be single-
minded concern -Qith the military :ationale behind nuclear
stfategy. For the Soviet Union;-the use of nuclear weapons is an .
event that will occur only in the most catastrophic of Struggles,
"1.e., 1in £he weil—known phraseology of the final clash bétween

socialism and capitaliém,

Accordipg‘lto V.D. Sok§lovsky, Marshal of the Soviet
1Union war, 1nclﬁdiﬁg nuclear war, will be fought as suddenly and
vyiblentl& as possible with the central objective ofldestroying
~the forces of_‘the' enemy . Maéshal Nicholéi Ogarkov, formerly
Chief of BStaff of;SoViet.armed forces;'afgues that nuclear war
has neverv-been tespédw But to keep such a war limited will not
-be logically possigie. Inevitably such a war will extend to ;il

out war.
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Until Stalin’s death in 1953, Soviet military doctrine

and strategy were based solely on the experience of the Pre-

nuclear age.t After 1953, a reevaluation that'went on for several

years which resulted 1in the Soviet proclamation that a
.- ‘\
‘revolution in military affairs’ had occurred. The basis of

this transformation was the advent of long-range ballistic
missiles armed with nuclear warheads, which offered the
unprecedented capability to destroy targets around the world
within a 5hort time. The USSR adopted a new doctrine based on
the bélief that. war between socialism and capitalism was no
longer inevitable, ~but that a war between the two opposing
coalitions of states would'inevitably becoﬁe a nuclear missile

war and would result in the crushing defeat,Qf the imperialists.

One important impliCatiqn of the changé in the nature of
war was the possibility that méssed nuclear ,5trikes' coﬁld
accompiish strategic objectives at the outset of a war by their
timely destruction of enemy»targets.z:Lohg—range nuclear wéapons
also helped to erase‘the distinctionAinréarlier Soviet strategy
between the priority §f“%ront-line operatiéns, where the enemy’s

armed forces were directly engaged, and the belief that aﬁtaCks

1. Raymond L. Garthoff, Soviet Strategy in the Nuclear Age
(New York : Praeger, 1958), pp. 61-63.

2. Col. Gen. Nikolai A. Lomov, "The Influence of Soviet-Military
Doctrine on the Development of Military Art”, in William R.
Kintner and Harriet Fast Scott, ed. and trans., The Nucglear
Revolution In Soviet Military Affairs, (Oklahoma : Universit
Oklahoma Press, 1968), pp. 160-161.
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on the rear area targets that éupLorted the war effort would have
a negligible impact on the course of the war. With the advent of
ﬁﬁclear armed missiles, Soviet military strategy shifted to
emphasize the importance of simultaneously attacking the enemy’s
fgsnt line and his economic and national control systems.
Although official doctrine relegated the traditionally
predominant. Gtound Forces to a secondary role of exploiting
nuclear strikes by the Strategic Rocket»Forces, Soviet military
~writings have continually emphasized that final victory can be
achieved only by the -combinéd efforts of all branches Qf the

Soviet armed forces.3

. Another traditional militafy priority that contipués to
be honoured 1is the impqrtance attributed to strategic reserve
forcés.  The USSR learned in World war II that its strategic
reserves were essehtial as a hedge. against uncertainty and to
assure the supreme High Command that ceriqgnidésignated forces
would always be_avaiiable*to be brought intgvbattle at decisive
- points. While -the nature of Soviet military férces has changed
since that> time{ the. ﬁrinciples goVern;ng' their utility in

. ) .
wartime have not.

The Soviet military posture therefore represents a

compromise  between +the old and - the new in terms of military

3. V.D.Sokolovskii: Soviet Military ﬁ;xg&ggz (Londoﬁ;
Macdonald and Jane’s, 1975), pp. 193,252. :
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strategy as well as force structufe.\ The balance leans heavily

to&ard' the modern nuclear side of the equation, but traditional

Sovieﬁ'military forces retain an important role.

WARTIME, OBJECTIVES

The main Soviet military objectives in a world war have
probably always been Defence of the homeland, defeat and
neutra}ization of military advérsaries, and seizure\ and
occupation .of vital contiguous areas. ~The existence of modern
strategic forces has altered both the nature and the relativer'
priority of these objectives. Contemporary Soviet military
strategy ~appears to focus on occupying Western Europe while
relying on strategic forces to either politically, or militari;y.

offset the United states and any regional‘threats to its security

such as China;

Europe 1is undoubtedly. the most important theatre of
miiitary operations' for the Soviet Union. Sé?iet military .
.ﬁritings suggest war in Eﬁrope could 'begiﬁ solely with
convéntional and nuclear forces and occur either1simultaneously
with gntercqntinentél' nuclear strikeé of proceed at first inf
'fegionally.v' In any set of éircumstaﬁces, defeat of the enemy’s
militafy forces.'and Qccupation .of impdrpant territories would
. remain the wartime objectives. SoViet- military strategy
thefefore attempts to integréte nuclear and non-nuclear responses:_

at the tactical, regional and inter-continental levels of combat.fg
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The USSR’s plans for the Qartimevoccupation of Europe
suggest that its.nuclear strikes would be discriminate in their
targeting. This is consistent with the Soviet all-arms approach
that integrates the operations of tactical non-nuclear fékoes

with those of regional nucléar»strike'forces. 

The most important of the = Soviet Union’s
intercontinentalx strategic »objecti§es in wartime * would be to
deter the ‘use of U.S. nuclear forées. Failing that, Soviet
military writiﬁgs suggest the Aﬁefican-threat would be countered
by deep nuclear strikes at milftary and non-military targets that
would so devastate the United States that it could no longer
influence the coqrée of war. Soviet strategy would aim at
destroying U.S. strategic nuclear assets, cbmmandrandrcohtrol
centres, general ' military  forces, and ‘administratives and
economic centres. This element of Soviet strategy reflects both
the-high pfiority the USSR puts on a centralised command system
and the Soviet vieh of nuclear.war as a éonflict wdéed-between

apposing political systems.

SOVIET NUCLEAR TARGETING STRATEGY - .

Whereas the prevalent U.S. concept of strategic nuélear
‘operations is li@ited to intercontinentél.exchanges , the Soviet
cbncept of strateéic operations bégins ét»the USSR’ s bordérs.' In
the Soviet view, fﬁhe theatre of militéry operations (TVD) is

defined as the 1and di sea area within the limits of which armed.
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korces during war execute a single stfategic mission."” 4

To the Soviets, NATO probably represents at least three,
>and probably four, TVDs (one or two in céntral Europe and one on
each of the north and south flanks) for the conduct of strategic
nuéiear operations. China, Japan, Korea, and Okinawa probably

constitute another TVD (or two).

Finally, there is the transoceanic TVD, the United
States and its military bases in the Atlantic and Pacific basins.
Each of thesé TVDs is equally ‘stratégic", although fhe central
European, TVDs may be first among.equals in Soviet strategic,
force and resource planning. The Soviets have‘deployed, and
continue to deploy, foﬁr basic types of strategic weapon systens
for strategic nuclear operations in all of the prospective TVDs
intermediate and medium range ballistic (IR) MRBMs), submarine
launched ballistic missiles (SLBMs), medium and heavy bombers,and
ICBMs. In the - Soviet scﬁeme of things, all these strategic
wéapéns sysééms are equally strategic. Moreover, Soviet ICBﬁs
and SLBMS are employed against targets in;all TVDS, not just in_

the transoceanic theatre.

Certain genefal - factors affecting the conduct of

strategic nuclear operations in the TVDs are stated in Soviet

4. Quoted in William T. Lee, "Soviet WNuclear Targeting
Strategy”, in Desmond .Ball and Jeffrey Richelson, ed.,
Strategic  Nuclear Targeting (Ithaca and London:Cornell
University Press, 1986), ‘p.88. . o
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‘literature Although these factors apply to all TVDs, %ariations
probably exist because.(l) the Soviets recognise the differences
in . the targét arrays found in each TVD, and (2) Soviet politico-
military objectives vary somewhat among the prospective TVDs. The
principai-factors goverﬁing the application of targeting strategy
to each TVD appeér to be (1) the political objectives set.by the
Soviet political 1leaders ; (2) +the nature and objectives of
planned Soviet. military operatioﬁé in each theatre; (3) the
requirement to 1limit ;ollateral damage to population, industry,
and urbaﬁ infrastructure commensurate with achieving military
objectives; and (4) the choice of the moét vulnerable components

of the targets to be attacked.Ss

In planning attacks on industrial target arrays, Col. M.
Shirokov stresses analys#s of the regional distribution of
industry ‘and inter iﬁdu§tfy relatiénships; the destruction of
plahts and faciiities engaged_ in the production of.hissiles,
nuclear weapons{_ahd other modern weapons ; and determination of

the "duantity of”forces.and ﬁeans required for thé»obstruction-of
;:tﬁé> target and’ the capabilities of the enemy to rebuild”.s He
adds that destrﬁct{dn of oné': or two zkey ‘bfanches. of .

transportation may be sufficient to Sap or ‘significantly weaken’

a country’s military pofential.

5.7 1ibid., p. 88.

6. Quoted in Ball and Richelson, ed., n.5, p.89.
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In general, Shirokov considers the following economic

activities to be the most lucrative ‘targets in terms of
prohibiting the enemy from replacing the nuclear delivery

systems, nuclear weapons, and other military assets to be

.

. destroyed as first-priority targets : transportation, powe 3

stations, facilities producing liquid fuels, chemical indﬁstries,
and selected bottleneck faoilities in other industries. Targeting
these activities also limits enemy capabilities +to emplby

surviving military forces effectively. .

In the discussions on how to conduct nuclear war and
target nuclear weapons; the Sovieié conspicuously do not consider
population and cities #alid targets on politicél, military, ana
moral g:ounds; Rather, they consider such targeting concepts &s
Mutual Assured Destruction to be yet another manifestation of the
evils of impefialisﬁ; However, this does ‘not.mean that the
: Soviets_would not target some population groubs, such as bﬁsiness
and govéfﬁment elites-the ‘ruling groups’ who are the ‘class
enemy’ - and possibly selected conceptratiohs of ‘sci;ntific-
technical' personnel’ as well.l But ;ny;iargeting of éeleéted
pOpﬁlatioh groups evidently would meet Specific'politicai aqg'
military-industrial Vcriteria and would not be extended to the
general population, whom the Soviets -prefer to preserve if

possible.”

7.  ibid., p.91.
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POSSIBLE VARIATIONS IN TARGETING STRATEGY

Jﬁst as individual TVDs present different target arrays,
Soviet politico-hilitary objectives are not uniform for every
TVD. In thé Euroﬁéan TVDs, Soviet obJectiQes are clear : to
defeat and disarm NATO forces and occupy Western Europe in as
intact a form as possible. The Soviets want to limit collateral
damage to Western Europe for sévéral réésons. ‘Politically, they
"wish to bring their\version of socialrprggress to Western Europe
~in the“ wake of - the next war, just as Eastgrn Europe was
'libérated’ after World War II. The Soviets continue to express
thei; belief that the nextiwar will be the-grave of capitalistic
democracies everywhere énd usher in the era of world.‘socialism’.
However, they als&> beiieve that they can achieve the same

objective without nuclear war and would much prefer to do so.

There- are two 'very practioél conSideratibns guiding
Soviet nuclear targeting in the European TVDs. First, it is verxé 
much is the Soviet intérest to targét selectively, avoiding |
- ”2foverkill; wifh_xgrge weapons in order to limit fallot, not oniy
on Eastern Eurdpe and the Soviet Union bué also on the Soviet-
Warsaw 'paotv Occupa;ion forces.:‘Second, the Soviets could make
good wuse of Europe’s -economic resources‘during the course of
_military. opefations, thereby helping to rebuild théir_ own

‘resources in the aftermath of a nuclear war.
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In the Far East,< Soviet objectives would be , more
complex. They might wish,to occupy sparsely populated regions
outside the Great Wall, and'possibly Manchuria, but they probably
Considef it quite infeasible to occupy China proper, where
population density would supR?rt a ‘peoples’ war’. In the latter
area; the Soviets probably would use Strategic nuclear forces to
disarm the .country énd to destroy sufficient industrial and
transportation facilities to insure that China would not become a
thfeatfnuclear or otherwise-to _the Soviet Union for some time.
_against_’Japan;.on the other hand, Soviet targeting might be much
more seiective because .Japan, like Europe, could contribute to

Soviet post attack recovery.

N
. )

Finally, there is the question of the ‘Transoceanic’
TVD. Allr the knOWn-eviden;e explicitly or implicitly indicates
that Soviet nuclear targetiné'strategy for the United States is
the same as for oﬁher TVDs. On the other hand, since the Soviets
have no ambition to occupy the United States, they must seek not
only to destroy its gxisting military forces at the beginning éf
the - war but also to pfevent it from reconstituting those forces.
vHencé;“¥éoviet _targetihg‘ of industry might be more extensive in
“the United -States-than in ‘Europe: In ail'TVDs, however, Soviet
literature indicates that'fSOViét nuclear targeting would be
selectiV§  with .regard both to the fargets attacked and to the

degree of damage inflicted.s -

3. ibid., p.93.
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CONCLUSIONS

Soviet nuclear targeting strategy is consistent with the
Soviet objective to fight and ‘win’ a nuclear war. This étrategy
rejects all the premises bf U.S. Assured Destruction targeting
and most of the’-premises of U.S. ‘counter-value’ targeting

strategies.

Sovie£ nuclear targeting has changed little since it was
formulated around 1950. / The strategy applies to all TVDs
although there may be some variations in 1its execution, in
particular TVDs depending upon the scenario and the decisions of

the top Soviet political leadership.

Soviét strétegic missile forces have been sized to £he
requirements of ‘the targeting strategy with due allowance for
Soenario uncertainties and the reqﬁirément for a large secure
resérve. The forces necessary to achieve GSoviet targeting
objectives in the Eurasian TYQé:yere depldyed by‘the mid - 1969s.
but because of the large inumber of hard targetsv in the
icontinental United States, the Soviets were not able to fielajﬁﬁe

. necessary forces for the tranédqeanic TVD until the mid-1980s.

The Soviets negotiated the SALT I and SALT II ceilings
on their strategic missile forces to accommodate their targeting
requirements. Any feductions in theseé force levels which thé:f
Soviétgaare likely to agree t§ will depend on the availability'gf:

technology that will reduce Soviet force rééuirements for high-

192



confidence achievement'of\their targeting objectives, or changes
in targeting requirements due to reductions in the size of the
target arrays, or the degree of protection provided by hardening,

or some combination of these factors. .

The Soviets are nbﬁ likely to agree to any force level
for their strategic missile forces in START that will endanger
their capabilities to achieve their targeting objectives in all
"TVDs wﬁile also maintaining a large secure reserve force exoept,
perhaps, in return for a total ban on'deployment of balliétic
missile. Défenoes developed under President ReaganfsVStrategic

Defence Initiative.
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CONCLUSION

Today . the world stands in the midst of. momentous
changes. With the end of the cold war and dismantliné.of the
Warsaw Treaty Organisation, peaceAappears_to be finally\within
reach. But one should desist from such simplistic conclusions.
The fact remains that the United States and the Soviet Union
alone presently possess the equivalent of more than 8 billion
tons of TNT‘in their strategic Arsenals. This vast destructive
potential, shared in approximate balance by the two superpower,
is the equivalent of 640,0@0-time5'the explosive power of the
Hiroshima atomic bomb.

2
|

It has been estimated that 499 megatons (a mere 5 per
cent of the total arsenal} dropped on nurban.and inéﬁstrial
targets in the GSoviet Union would destroy two—thirds of the
USSR’s urban population and three—quarters of its industry. eveh
greater devastatioh would result if 4909 megatons were dropped on
the*fUnited States. Infact 97 per cent of the'tdtal nuclear
stockpile still exists. Similarlx, glaborate war éiéné continue
to :be churned out by the,strateéié?g and theorists';n‘the east

and more so in’the west.

The basic differences that separate quiet strategy from
that of the United States mainly reflect dissimilarities between
the_ Soviet and American Strategic-&cultures, not any inherent

incapacity on one'side or the other to appreciate militéry logic.
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In general, ‘the Soviets have shown 1little attraction to the
‘intellectual baggage’ that has been so in imatély assoclated

with the US Defence planning in the postwar years.

Apparently the objectives of ©Soviet and American

strategic nuchear policy are similar, yet each country has

- pursued  different policies based on differing assumptions

regarding phe deployment and targeting postures, and the
contro;lability of nucléaflwar. “After the:initial confusion and
incoherence, from ' the early 1960s, the;overriding objective of
United States strategic nuclear policy has been the development
of a strategic posture designéd to enable.the United States to
control any nuclear exchange in order to limit damage at the
lowest possible‘ levels while ensuring that the outcomes are
favourable 'té\ the United States. The notion of controlled
:espénse, which"was developéd by the'Kennedy administration in
1961-62 _and-which.gbverned the design of SIOP-63 has been by and
large retained and refined by successive administrationﬁ: The
central .£heme has been that the limitation of démage in ﬁuélear
. war caﬁ uBest be achieved by contrélling escalation so as to
terminate ' any nuclear exchange at theﬁlowest possible levél, and
as per as possible, to gife-the deiet Union evefy‘incentive to

avoid escalation to'majorAurban—industrial attack targets.

There is no corresponding parallel in Soviet strategic
thinking and nuclear war~planningw On the contrary, Soviet

Strategic plahners believe that the best approach to limiting
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damage to the Soviet Union is the rapid and wholesale destruction
of the ability of the United States and its allies to wage

nuclear war.

Unlike America’s, the Soviet view of deterrence involves
neither the notion of asSured destruction or unaccéptablevdamage,
hor that of limited or controlled nuclear options. Rather,
deterrence of nuélear attacks 1s best achieved by the ability to
- wage a nuciear_war successfully. .Iﬁ_other ﬁords, the better the
Soviet forces are equfpped'and prepared to fight a nuclear war,
the more .effective -they will be as a deterrent to a nuclear
attack on the Soviet Union And in the evént of a failure of that
detérreqce, these forges will then be used purposefully and

massively for military victory.

The -'Soviets dismiss the western  concepts of
demonstration. attacks,r limited nuclear war options and slow-
motion counterforce duels. They find such‘ideas questionable and
lacking in credibility because they would have to rely on the

chance that the aggressors' will be prudent and will impose

Kceﬁtain limits on the use of nuclear weapons.

The debaté about VBritish::pOIicy. towards strafegic
nuclear deterren;ev has been more or less continuous since 1954.
Many:'argue' that, fifsfly; the péssession of nuclear weapons is
not‘.§hly éthically. wrong, but-it also makes Britain.even more
_vuiﬁerable to attack than she would be ifgghe did not possess

them. Secondly, the time is past " when Britain’s power and
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interests |required a strategic nuclear capability in support or
as a manifestation of the role that she should seek to play in
the Atlantic alliance. Thirdly; that given her restricted
resources it would be better for Britain to employ the skills and
money' she has to enhance her conventional forces, rather than to
divert them to maintain a marginal incfement to the nuclear

strength of the United States.

These arguments, however, have been vigorously cut down
by experts who express doubts about America’s willingness to
provide an active extended deterrenoe,ih case of a nuclear attack

on the European mainland. Fundamentally, both'Britain and France

developed nuclear forces: . - ' ‘

(i) . because of a determination, in the earliest post-

war Aperiods, not to abandon a oapability they had developed as

pioneers in the field:

(ii) as a ,bfecaution against radical change in the

diplomatic alignments befween East and West in Europe; and

-,

(iii) to retain their distinctive attributeé?%s major
powers, at a time when other attributes 1like colonial

possessions, were being cut away.

Britain’s capability, in terms of number of weapons,
spayed at the originally conceived level, even thoughfthe two

- super-powers were beginning to deVélop large and increasingly
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diversified nuclear armouries. Later, the French nuclear forces,
though they became more diersified than the British, followed a
British pattern of assessment in assuming that a relatively small

nuclear armoury was sufficient to achieve national objectives.

Therefore, fot both Britain and France, the capability
needed to maintain a credible mutual deterrence is relativély
small. Both states have been able to take into account the
parallél'lthreat that the United States must always poée to the
Soviet Union, but they have never set thg objective of crippling
the Soviet Union’s industrial-military power, which has been the
US aim in piénning its férces. No wonder then that the British

and French policies suggest a very conservative analysis of their

requirements.

From. French pronouncements, an adversary can'gain a
reiatively ‘clear impression of French intentions. But where
Britain is cohcerned; even the impression of intent is unclear.
France chose to neglect specific ob;ﬁéaﬁions inherent in the
North Atlantic Alliance and based her pdsture upon'hational and
state priofities. Yet she remains a member of the Alliance and in
all probability heé decisions would be'COmpatible with those of
NA%O in ”ﬁimes of crisis.  In éase of Britain, her forces éré
,committéd to NATO and the involvement in the Alliance is heavily

stressed. Therefore Britain as compared to Frange has lesser

maneuverability..
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The Ottawa declaration has recognised, since 1974, the
contribution of the strategic forces of France and Britain to the
overall deterrent position of the Alliance. In this perspective,
the destruction of one or more medium powers in western Europe
could appear rather costly to a potential aggress&r. Besides,
the geogréphical position of France offers access té the
Atlantic, airport facilities, communication lines, oil pipelines

etc., without which it would be impossible to control a war even'

for a few days.

One would wish to éonclude on a happy and optimistic
note, especially when rapid changes‘ére taking place in the lives
"of men all around. Yet, like the fallen hero of alGreek tragedy,
mankind totters under - the spectre of his'§wn tragic flaws. No
doubt he is great but je somehow lacks the decisiveness tb banish

the monster he himself had created more than fort& yvears ago.
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Warheads in stockpile
Peak number of warheads/year

Number of known test
expiosions (end of 1980)

First fission test,
typelyield

First test of boosted
fission weapon/yield

First muitistage thermonuciear
(hydrogen bomb) test/yield

First airdrop explosion of
nuclear weapon, aircraft used

Known stmospheric tests
Largest atmospheric test

Last atmospheric test
Largest underground test

Atomic bomb developers

Hydrogen bomb developers

Current test sites
First operational ICBM
First nuciear-powered naval

vessel enters service

First SSBN patrol with
Polaris-type SLBM, vessel,

First MiRVed missile

Final assembly plant

Chief design labs

Current directors, developers

“Boosted": smal quanttes O* trity
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Char S0 ,

20,000

Juty 16, 1945
Piutonium/23 kt.

May 8, 1951
46 kt

Oct. 31, 195
10.4 mt.

Aug. 6, 1945
829

o1

Feb 28 1954
&

Nov. 4, 1962

Nov. 6, 1971
5mt

J. Robert Oppen-
hexmer, Gen. L eshe
Groves

Stanisiaw Ulam,
Fetwiwet Todienr

Nevada

Oct. 31, 1959
Atias D .

Jan. 1965
Nautiius SSN

Nov. 15, 190(-)
Washington
Polaris A1 -

Aug. 19, 1970
Minuteman i

Pantex near
Amarilio, Texas

Los Ao m Now
Mexico, Lawrence
Livermore mn
Cattornia

Jomes Watkan
Lnergy Secretary
Segfned Hecker,
dir.. Los Alamos:
John Nuckoiis, dir
Livermore

Soviet Union

29.0XX

Aug. 29, 1949
Piutonmum/20 kt.

Aug. 12, 1953
200-300 kt.

Nov. 22, 1955
1.6mt

Nov. 6, 1955
Bear ?

=21hH

Oct. 30, 1961
58 mt

Dec. 25, 1962

Oct. 27,1973
2.8-4mt

Igor Kurchatov

Andrei Sakharov,
Yithy Khauton
Yahov Zaldovich

Semipalatinsk,
Novaya Zemlya

1960
SS-6

Aug. 1958
November SSN

1968
Yankee
SS-N-6

1974
SS-180r 19

Chelyabinsk?

Arzamus 16
Chelyabinsk-70

V Rowon .o
nunister o Atonuic
Power and Industry
Yuhy Khariton. d
Arzamus - 16. Evgeniy
Avrorn, ar.,
Chelyabmsk-70

im and deutersum Ncorporated i hSSoN weapon 10 nCrease et oen

were submanne. SSBN: nucienr |

m—,\? 19

Britain

30X)

Oct: 3, 1952
Piutoniumv25 kt.

May 15, 1957 2
7}_1

Nov. 8, 1957 ?
mt

Oct 11,1956
Vahant
“"’o? f)&

7mt
Sept. 23, 1958

Dec. 5, 1985
<150 kt

Wilkam Penney
Wilkam Penney

Nevada

n.a.

1963
Dreadnought SSN
June 1968
Resolution
Polans A3

(1994)
(Tndent 1)

" Burghfield Royal
Ordnance near
Reamng

Alvermaston,
near Reading

Dot Spners,
controller of
Estabishments,
Research and
Nucear; Bnan
Richards, dr.,
Algdermaston

iCy of

O T DA e Puse

Feb. 13, 1960
Ptutonium/60-70 kt.

Sept. 24, 1966
150 kt

Aug. 24,1968
26mt '

July 19, 1966
Mirage IV-A

48

. Aug 24,1968

26mt.
Sept. 15, 1974

Juty 25, 1979
120 k1.

Gen. Charles Adlieret
Pierre Guiilaumat

Robert Dautray

Moruroa atoll,
Fangatauta atoll

Aug. 2, 1971
S-2 IRBM

Jan. 1971
Redoutable SSN

Jan. 29, 1972
Redoutable
M1

April 1985
M-4 SLBM
Valduc in Codte-d'Or

Limeii-Valenton
in Val-ge-Marne

\.
Rogoer Baleras,
dr., Drection

des Applications
Mitares

\.

\

Oct. 16, 1964
U-235/20 kt.

May 9, 1966
~ 200 Kkt

June 17, 1967
3mt.

May 14, 1965
Hong 6

22

Nov. 17,1976
amt

Oct. 16, 1980

Aug. 16, 1990
50-200 Kt

Nie Rongzhen,
Lu Jee, L1 Jue

Deng Jasan,
Yu Mm,
Peng Huanwa

Lop Nur (Malan)

|
1979 ‘
Dong Feng 5

1974
Han SSN

1986
Xa
Julang-1

none

Subei (Gansu),
Guangyuan
(Schuan)

Ninty Academy
n Hayan (Qin-
hai), Mianyang
(Sichuan}

Juan Xinxiong,
murvster of
Nuclear Industry;
Hu Renyu, dir.,
Nnth Academy

ye 2 K wiotons. mt.: megatons. ICBM: intercontmental ballistie mis
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Year US. S.U. UK.
1045 3 () ()
1946 2 0 0
1947 0 0 0
1948 3 0 0
[U4Y (0] | (9]
1950 O 0 0
1951 10 2 0
1952 10 0 1
1953 11 4 2
1954 6 7 0
1955 18 5 0
1956 ° 18 9 6
1957 32 15 7
1958 77 29 5
1959 0 0 0
1960 0 0 O
1961 10 50 0
1962 96 44 2
1963 44 0 0
1964 38 6
1965 36 - 10
1966 43 15
1967 34 17
1968 45 15
' 1969 38 16
1970 35 17
1971 17 19
1972 18 22
1973 16 14
1974 14 18
1975 20 15
1976 18 18
1977 19 18
' 1978 17 27
1979 15 29
1980 14 21
1981 10 22 1
1982 18 32 1
1983 17 27 1
1984 17 29 2
1985 17 9 1
1986 14 0 1
1987 14 23 1
1988 14 17 0
, 1989 1 7 1
1990 8 1 1
929 718* 43

W =N 20~ 0000 0C OC = —

FR CH Total

0 0
0 o
0 0
0 0
6] 0
0 0
0 0
0 0 1
0 0
4 0
1 0 1
A 1
/ 3
3 2
5 1
0 2
8 1
6 1
3 2
% 1
8 1
2 1
4 4
6 1
B 3
Y |
13 1
12 )
6 1
9 2
8 2
8 0
8 0
8 1
e} 1
8 0

186* 36 1,910*

2

11

62
43
A7
49
68
56

14

*Totals include 85 Sowviet and 2 French tests not identfie

by date, and one 1951 andergronnic «
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Fewer nuclear tests were conducted in 1990 thln in any year
since 1954, excluding the U.S./U.K./Soviet moratorium of
November 1955 to September 1961,

Stnee 19 at least 1LO10 known nuelear test explosiony
have been conducted, about 86 percent of them by the Unit-
¢d States and Soviet Union. For the entire period the aver-
age has been one test every nine days. Dating from each
conntry’s e tes plosdon, the vate for the United States is
one test every I8 days; Soviet Union, one test every 22 days;
France, one test every 61 days; China, one test every 266
days; and the United Kingdom, one test every 330 days.

The United States does not announce all of its tests. The
U.S. total includes 116 unannounced tests, the most recent
of which was conducted on April 6, 1990. It is likely that sev-
eral dozen more remain to be discovered. Twenty-seven of
the total were peaceful nuclear explosions (PNEs) conduct-
ed between 1961 and 1973. Recent annual U.S. testing bud-
gets have been approximately $600 million. Vertical shaft
tests cost around $30 million each, and the more complicated
horizontal-tunnel weapons-effects tests cost $50-60 million
cach,

Included in the Soviet total are 18 tests which, according to
the Swedish National Defense Research Institute, took place -
between 1949 and 1958 but for which a breakdown by year is
not available. Information-has now come to light on other,
previously unreported Soviet tests. In an article on the seis-
mic characteristies of 96 tests conducted at Semipalatinsk
between October 1961 and the end of 1972 (Atomic Energy,
September 1939), Soviet scientists revealed that one addi-
tional test was conducted on October 14, 1965, and two addi-
tional tests were conducted in 1968, on October 21 and
November 11. A U.S. scientist who reexamined the Soviet
seismic record discovered two tests, one conducted on March
20, 1976, and one on July 19, 1982, These five documented
tests have been added to the list, bringing the number of
Soviet tests with known dates to 630. However, V.N. Mikhail-
ov, the key official of the Ministry of Atomic Power and In-
dustry, confirms that there have been additional tests.
Mikhailov put the total number of Soviet tests (excluding the -
October 24, 1990, test) at 714 (see “Nuclear Notebook,”
November 1990). Mikhailov said that a total of 467
tests have been conducted in Kazakhstan, and 131 on the Are-
tic island of Novaya Zemlya. Mikhailov specified that since
1963, there have been 499 underground weapons tests—343
in Kazakhstan, and 131 at Novaya Zemlya. Another 115
underground explosions were carried out for “peaceful pur-
poses.” While these new figures are important, contradic-
tions remain which may eventually be resolved by future
disclosures.

Beginning in 1962, the United Kingdom has condycted 22
of its 43 tests jointly with the United States at the Nevada
Test Site. ‘

A French Ministry of Defense document is the only source
of information on five of the French tests. Two of these tests,
included only in the total, occurred sometime between 1975
and 1977, but their exact dates are unknown, .

The precise dates of all 36 Chinese tests are now known,
The overall total includes one Indian underground test on

| May 18,1971 .
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Warhead/Weapon  First Yiekd " User Number Status

produced  fkifotons) (warheads)

Bombs '

28 8/58 1,100 AF 100 Being replacet by B61 and BS3 No HE
B53° 8/62 9,000 AF 50 Being replarsc b, B&E3 bomb. NoiHE
B57 strike bomb® 1/63 <1t020 AF,MC.N,NATO 600 BY0 repiacement cancelled; may be reoza'fe“ by upgraded B61 No iHE
857 depth bomb® 1/63 <11020 N, NATO 550 With BY0 canselled, no apparent repiacement. No IHE
B861-0,-6.” -7 10/66 10t0 500  AF 900 Strategic bomz. Mod-7 1s a converted Mod-1 with a Cat D PAL and IHE;

; Mod-61s converted Mod-0 with a Cat D PAL and IHE. Some Mod-7
o "bombs may be converted into W61 earth penetrator weapons
“B61-2,-5 3/75 = 1010345 AF,MC,N,NATO 625 Tactical bomb replacing B28, B43, B57. Cat D PAL; no IHE
B861-3*, -4*/10™ 5/79 1010345  AF,.NATO 1,600 - :Tactical bomb Mod-10 is converted W85. Mod-3 yield is higher than Mod- 10
Mod-4 yieid 1s lower than Mod-10. All have Cat F PALs and IHE
B8B83 2 T 6/83  low!o 1,200 AF 800 Strategc bomb replacing B28, B43, BS3. IHE, Cat DPAL, ana FRP.
Artillery ' v
W33/8-inch” C1/57 <11012 - A/MC,NATO 500 Portion replaced by W79/8-inch. Last gun-assembly-type weapon. Combin-
x s . ation lock, no HE.

w48/155mm* 10763 0.1 . A MC,NATO 900 W82 replacement cancelled May 1990. Combination lock, no IHE.
W79/8-nch FR 981 .08 A 10 Moty have beeets convertiad 10 Non enhanced rac@hon viersons or b

tenhanced radation) e At removed. Cat D PAL, no IHE.
W79/8-inch 10/84 1.1 “A,MC, NATO 300 Produchon completed August 1986. Cat D PAL. no HE
W70-0, -1, -2/Lance 6/73-  110100. A NATO 900 Fotiow-on-to-Lance cancelled May 1990. Cat D PAL, no IHE
W70-3/Lance ER 5/81 <1 A 350 May have been converted to non-enhanced versions or had tritium removed

(enhanced radhation) . g In storage at U.S. army depots. Cat D PAL, no IHE.

Submarine-launched ballistic missiies
W68/Posexdon C3° 5/70 50
W76/Tndent { C4* 6/78 100

1,500 Final ne submarines to be retired by 1992. No IHE.
3.175 W76 warheads will arm the fifth and subseauent Atiantic Fieet ballistic missile
submarines if Rocky Flats is not reopened. or i alternate means to supply
) ‘ ) “pits” for W88s are not found. No IHE.
was/Tndent § D5** 9/88 475 N 400 First four Atlantcc Fieet Tndent #l submannes will be armed with tewer WB8 war-
. heads per nussile than ongmatty planned.
Plan to retrofit eight Pacific-based submannes with Tndent Il ballistic mvssiles
: - apparently has been cancelled. Warhead undergomg study for possibie
%y 0 redwgn to substitute IHE.

z2Z

Intercontinental ballistic missiles

W56/Minuteman Hi* 3/83 1,200 AF 455 Begmnning Oct. 1991, 75 per year to be retired. No IHE.
WE2/Minuteman Iil* 3/70 170 AF 610 Partiaty replaced by Mk 12AAW78 and MX/WS87. No IHE

W/ H/Minatoman # w KX Al Rt e Hetrotittod between Dec. 1979 and Fet 1983 No 1+t

W87-0/MX 4/86 300 AF 525 200-500 more for smallintercontinental ballistic missile if depioyed in late

1990s. IHE and FRP.

Air-to-surface missiles and cruise missiles

WE69/SRAM A* 10/71 170 AF 1,100 May be replaced by WB3/SRAM II, 1994-96. No IHE.
WB80-0/SLCM** 12/83 510150 N 350 Originally 758 planned for 200 ships and submarnnes, now reduced 10631 tor
, 175. Cat D PAL, IHE. _
W80-1/ALCM 12/81 510150 AF 1,660 Production ceased. Cat D PAL and HE.
W80-1/ACM** ?/90 5t0 150 AF 90 Scheduled to be operational n 1991. Original program. 1,461 missies, now cut

to 1.000. Cat D PAL. IHE.

“‘Weapons currently scheduled tor partial or complete retrerment in 1990s. “*Scheduled 1or crocuction. A Army . AF: Ar Force; MC Maroe Cores, N: Naw,
NATO. non U.S. delivery systems. SLCM-—sea launched cruise nussile, SRAM—short range attack mussile, ALCM-—air-laung hed Crise missi

ACM—aadvanced cruise missile; IHE—insensitive high explosive; Cat—category, PAL—permussive action ink. FRP—tre resistant pit. In weapons nomenclature.
B stands for “bomb™ and W for “warhead.” The number following the letter indicates the approximate order n which it was introduce it the stockpile; tor
example, Wil folowed WoS,

These are authors’ estimates of stockpile breakdown ot approximately 19,000 warheads of 19 types, split 65 percent with strategic forces and 35 percent wath
non-strategic forces. By service, the stockpile 1s divided 48 percent arr force, 37 percent nav, and manne corps. and 15 percent army Froe warhead types are
scheduled tor production during 1991—B61-3.-4/10.-B83. WB0-0, WB0-1. WB8—although wt hey faciities in the complex shut aown, few if any. new bombs
or warheads are likely 1o be produced. Most activity will be modifications of older weapons to aaa safety ana securty features and asma s g o'der tipes Since
st year's table. four types were removed from the operational stockpile, the W50 for the Pershing 1a. v e \WES for the ground-launchert cruse mussio, the W8

10 the Pershing 1, and the last B43 bombs. Of the 19 different types currently in the stockpile. Los »\‘a' 10s Natonat Laboratory cesgnea 120 and L awrence [

more National Laboratory, seven (W56, W62, W68, W70, W79, WBT7. B831 About 25 percen' ¢ the weapons in the stochire have msens the higt

gh expiGe
percent have tre resistant pits (FRP), and about 50 percent have the enhanced nuclear detorat on satety it N')S system FRPs reduce the theithioog of ploton
 dispersal in the event of =1000 degree Centigrade temperatures of an arcraft taed fire 10 s 1o ceveral hours ENDS s gomiane 10 prevest et e
aronng of teclear waeapone, subyoctod to abnonmial conarorenents, by solabrsg ede e al clorrue !
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Estimating the size and composition of the Soviet nuclear
stockpile is extraordinarily difficult, The Soviet govern
ment’s excessive secrecy and the lack of explicit publie U.S,
government estimates of Soviet nucle;n warhead production
and deployment mean that virtually no trastworthy official
information is available. This table represents the most
extensive public attempt to estimate the size of the Soviet
stockpile. It is adapted from Nuclear Weapons Databook
Volume IV: Soviet Nuclear Forces (New York: Ballinger,
1989), where each weapon category is treated in greater
detail and the methodology is explained.

This estimate shows that the Soviet stockpile is almost 45
percent larger than the U.S. stockpile (seeJune 1990 Bl -
Letin) and is composed of a greater variely of nuclear
weapons. Currently there are 62 types in the Soviet arsenal,
including 17 ballistic missile types, 12 kinds of airplanes and
helicopters, seven types of air-to-surface and seven types of

ssurfiee Lo nir nssiles Goeluding o AN, vionons kands,
of ASW weapons (including two types.of nuclear torpedoes),
three calibers of artillery, atomic lanid mines, and possibly
seamines.

Among the five branches of the armed forces, the navy has
the most types of nuclear weapons, followed by the strategic

rocket forces and the air forces. The strategie rocket forces
have the most warheads, with about 8,000, Fifty-three 7
percent of Soviet warheads are used for strategic forces
(offense and defense) and 47 percent for nonstrategic forees,
Unlike the 1S, stockpile, it is not known how many different
warhead types or modifications exist for these systems. It is
conceivable that several kinds of missiles all use the same
warhead type. It is estimated that there are three different
types of gravity bombs and two types of nuclear depth
bombs. The Soviet nuclear arsenal seems to have peakedin =
1988 at 33,000 and is undergomgagudualdecnase. H
Developments and changes since last year include: contin-
uing retirement of 8S-11, SS-17, and 8S-19 ICBM= coupled *
with deployments of S5-24 and SS-25 ICBMs, the modest
growth of SLCMs, withdrawal from operation of all Bear A
bombers, SA-1 SAMs, naval nuclear artillery, and nuclear
capable MiGG-21 Fishbed aircraft, withdrawal and destrue-
Gon of many SS-208 and the laxt 8S-4s, The table reflects a
reassessment of the SA-N-6 SAM as a non-nuclear missile,
As occurred in the U.S. military 10-20 years ago, certain
military missions that currently have nuclear weapons will
be phased out either unilaterally or by treaty. For exam]ie, 8
SAM forces are being denuclearized. :

; :-
Category/type Weapon system Launchers Warheads =
Strategic offense ;
ICBMs SS-11, 85-13. SS-17, SS-18, SS-19, SS-24, SS-25 1,353 7,300 .
SLBMs SS-N-6. SS-N 8, SS-N-17, SS-N-18, SS-N-20, SS-N-23 914 4,000 .
Bombers Blackjack, Bear B/C/G/H (AS-3 and AS-4 ASMs, AS-15 ALCMs, 160 1,400
AS-16 SRAMSs, bombs) '
Subtotal 12,700
Strategic defense . _
ABMs Improved Galosh, Gazelle 100 - 110 .
. SAMs SA-2, SA-5, SA-10 6,050 3,000 -
Subtotal ' ' 3,100
Land-based nonstrategic . ;
Missiles SS-20. Scud B, SS-21. FROG 3/5/7 1,470 3,600
Bombers and fighters  Backfire, Blinder, Badger, Fencer, Flogger, Fitter, (AS-2, AS-4, 2.595 4,500 .
AS-5, As-6. ASMs, bombs)
Artillery 152mm; 203mm, 240mm 7,000 2,000
. Atomic demolitions NA NA
Subtotal 10,000
Naval nonstrategic
Attack aircraft Backfire, Binder, Badger. Fencer, Flogger (AS-2. AS-4. AS-5, 395 1,000
AS 0 AGMs. bombs) ;
SLCMs SS-N-3, SS-N-7, SS-N-2, SS-N-12, SS-N-19, SS-N-21, SS-N-22 1,064 578
ASW arrcratt Mail, May, Bear F, Hormone A, Helix A 375 400
ASW weapons SS-N-15, SS-N-16. FRAS- 1. Type 65 and ET-80 torpedoes 534° 1,000
Anti-ar weapons SAN 1, SANA 51° 200
Coastal e eales, LOC T 100 100
Mines NA ' NA
Subtotal 3,300
Total 30,000

*Total number ot ships and submarines. not launchers. ABM . anti-balistic missie: ALCM: air-launched cruise missile; ASM: air-

to-surface missile; ASW: Anti-submarine vartare:
marnne-launchea ballistic nussile; SLCM . «
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Numbers of U.S, strategic weapons decreased slightly from
last year to just below 12,000. Fiscal constraints, changing
operational requirements, tritium shortages, sand o impend
ing army control agreement will cause the strategic arsenal
to decrease eventually to about 8,600 warheads.
The year's most significant development was the entry into
service of the Trident IT D-5 subniine-kuinched hallistic mis-
sile (SLBAD. The USS Tennessee, the fivst submarine to cury
the missile, went on patrol March 29, giving the United States
a countérforee capability from the sea-based leg of the triad
for the first time. The second submarine to carry the Trident
‘11, the USS Pennsylvania, was scheduled to go on its first
patrol by the end of 1990. The third‘Trident 11 submarine, the
USS West Virginia, was commissioned on October 20 and
could be operational in 1991. The USS Henry Clay was deac-
tivated on March 12 and the USS Daniel Webster, on August
30, bringing to eight the number of Poseidon SSBNs with-
drawn from service since September 1985, and eliminating a
total of 120 C-3 SLBMs and 1,200 W68 warheads from ser-

ICBMs

Total ICBMs/SLBMs/Bombers
1,876

'vice. The remaining 11 SLBMs carrying the Poseidon missile

will be retired by the end of 1992, several years earlier than
origanally planned, to save money and to comply with START,

The ICBM force has remained unchanged over the past two
vears. The number of B-52G bombers with primary nuclgar
missions decreased slightly. In June the Strategic Air Com-
mand begzn totum over FB-111A bombersto the Tactienl Air
Commend, where they are redesignated as F-111Gs. All 29 air-

“craft of the 509th Bomb Wing at Pease Air Force Base, New -
Hampshire, were delivered to Cannon Air Foree Base, New -
Mexico, by the end of the year, and 29 other FB-111As withthe .

380th Bomb Wing at Plattsburgh in New York will be trans-
ferred by the first quarter of 1992. A small number of B83
bombs was delivered to Strategic Air Command during the
vear, but Larger numbers of older bombs were retired, reflecting
the reduced number of operational bomber. The numbers of
air-launched cruise missiles and shopt-range attack missiles
remained the same. The advanced cruise missile is scheduled
to be operational in March 1991, almost four years late.

Warheads on ICBMs/SLBMs/Bombers
11,966

Megatons on ICBMs/SLBMs/Bombers
2,900

Warheads x yield Total .
(megaton) warheads megatons*
1x1.2 450 540
- 1,500 404
3x AT0MIRV) (600) - (102)
3 x.335 (MIRV) 900) - . L1802 .
10 x 300 (MIRV) ; 500 150
: T 2,450 1,094
10 x.050 (MIRV) 1.760 88
8 x .100 (MIRV) 3.072 307
8 x 475 (MIRV) 384 182
5,216 578
ALCM .05-.150 1.600 240
SRAM .170 \ 1100 187
Bombs .500 ) 1,600 800
4,300 1,227
11,966 ~2,900

"Nurmbwrs mioy not add doe to rounding **Bomber nunbers exclude an addtional seven 8- 18, 25 B-52. and five FB-11A spare an test aircraft

Year
deployed
LGM-30F Minuteman il 450 1966
LGM-30G Minuternan Hii: 500
Mh-12 (200 1970
' Mk-12A  _. (300) 1979
LGM-118A MX/Peacekeepor 50 1986
Total 1,000
SLBMs
UGM-73A Poserdon C-3 176/11 1971
UGM-96A Trident | C-4 384/20 1979
UGM-133A Tndent 1 D-5 4872 1920
Total 608/33
Bombers**
B-18 90 1986
B-52G'H 154 1958/61
FB-111A 24 1969
Total 268
GRAND TOTAL 1,878
Buriiten s At oaded i a vahety Of ways depending on nsson, byt St arcraft cam, SR
ALCM o Liin hexd Crmse s - &S ur by ~amd st oone T;té;:b ibiional
MIRV poanathip b oy sty Looeedal ok rewnlny yedy SLBM
SSBN

—HuCikear - powerad balistic messie submanne

SOURCE s T Bullefen
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SUV

" Soviet strategic offensive forces peaked in 1989. In the last
“year there was a net reduction of 440 weapons, to just
under 11,000. Although the Soviet Union continued mod-
ernizing all three “legs” of its triad, that effort is clearly
coming to an end. In 1990 approximately 130 SS-25s were
deployed, as were 18 rail-mohile and 10 silo hased S8 21s,
The Soviets have announced that SS-24 production will
cease as of January 1, 1991, with 36 missiles on 12 trains
deployed at three sites. 1t is estimated that an additional 60
SS-24s will be based in former 88-19 silos, The SS-18 also
remained in production, as older Mod 1/3/4 missiles were
replaced with 10-warhead Mod 5 and single-warhead Mod 6
missiles, Several types of older ICBMs are being reduced.
.The entire force of SS-11, 8S-13, SS-17, and SS-19 missiles

RATEGIC NUCLEAR FORCES, END €

will probably be eliminated to meet strategic arms redue-
tion treaty (START) ceilings. The sixth and final Typhoon
submarine, and the sixth Delta IV submarine became
operational during 1990; a seventh Delta IV was launched.

The bomber force will be smaller than was initially antici-/

pated: The program to convert Bear B/C bombers to Bear
G models is complete at approximately 60 aircraft, which
are assumed to no longer have a strategic offensive role.
Modest production of the new Bear H bomber continued,;
the Soviets have announced that eventually about 90 will
be produced."A handful of new Blackjack bombers were
added to the force. While an original force of 100-140
Blackjacks was planned, technical problems and budgetary
constraints make a force of about 30 more likely.

Warheads on ICBMs/SLBMs/Bombers
10,880

Megatons on ICBMs/SLBMs/Bombers
5,827

Warheads x yield Total Total . -
deployed {megaton) warheads megatons
1973 1x14 100 110
1973 3 x.350 (MRV) 210 V4]
SS-13M2 Savage -7 30 1973 1x.750 30 23
SS-17M3 Spanker ' 50 1979 4 x.750 (MIRV) 200 150
SS-18 M4A/M5/M6 Satan 308 :1979 10 x .550/.750(MIRV) 3.080™ 1,688
SS-19M3 Stiletto 260 1979 6 x .550 (MIF{V) 1,500 825
55 24 MI/M2 Scalpel 86 1987 10 x .550 (MIRV) 860 473 ;
SS-25 Sickle 300 1985 1x.550 300 165
Total 1,334 6,280 3885 .
SLBMs -
SUN6MI e 176 (1 1)t 1973 2 x 1 (MRV) 176" 352
SS-N-8 M1/M2 Sawfly 286 (23) 1973 1x15 286 429
SS-N-17 Stupo 12(1) 1980 1% 4 12 12
SS-N-18M1M3 Stingray 224 (14) 1978 377 x .500 (MIRV) 1,568 784
SS-N-20 Sturgeon 120 (6) 1983 10 x .200 (MIRV) 1,200 240
SS-N-23 Skiff 96 (6) 1986 4 x .100 (MIRV) 384 38
Total ' 214 3,626 1,855
Bomber/weapons .
Tu-142 Bear H 85 1984 8 AS-15 ALCMs or bombs 680 170
Ju- 160 Blackjack 21 1988 6 AS-15ALCMs. 4 AS-16
h SRAMs. and 4 bombs 294 147
Total 106 974 317
GRAND TOTAL 2,354 10,880 5,827

*SS 11 Mod 3 and 55 N 6 Mod 3 MRV warhwead:, «
counted as carryng ten” “"Under START, the numtiie
canying subimannes, ALCM

santed as one
twirhooede

sSasreprenent nweeae b hedd

sile, tange ol 5,/760- 15,300 kilometers; MIRV- nuitiple
SLBM-—submanne-launched bathstic missite, SRAM bt rance .
SOURCE 1
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“*Some SS-18s carry a single warhead, although under START all will be
M tha SS N 18 15 oxpwrc teat T b
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ﬁ'enﬂh, and Chinese nuclear arsenals are n-lau\ ely sma]l
‘but still capable of causing mass destruction. The table below
deseribes the French nuclear arsenal.(For British and Chi-
nese estimated arsenals, see the November 1990 Bulletin.)

With over 600 nuclear weapons, the French arsenal is
about twice as large as that of the British or Chinese. Total

French megatonnage is estimated at 1235, 00 hraction of the 5

U.S.-Soviet total of some 15,000 megratons. But the French
arsenal is a miniature version of the U.S. and Soviet nuclear
triads, with strategic bombers, silo-hased ballistic missiles,
and submarine-launched ballistic missiles.

Manned bombers and land-based ballistic missiles are con-
trolled by the Commandement des Forees Acériennes
Strategiques (FAS). Sinee 1986, Mirage 1V-1 bombers have
been outfitted with a supersonic air-to-ground missile with
a 100-300 kilometer range, the Air-Sol Moyenne Portée
(ASMP), which is similar to the U.S. SRAM I1. FAS also
deploys S-3D ballistic missiles in hardened underground silos
on the Plateau d’Albion in southeastern France, near Apt.

 The Force Océanique Stratégique (FOS) operates six bal-
listic missile submarines (SSBNs), five of which are being
upgraded with new missiles and warheads. The first French
submarine, L'Iflerible, is the only SSBN with M-4 missiles
with TN-70 warheads. The M-4 missiles carried by Le Ton-
nant, L'Indomitable, and Le Terrible have been retrofitted
with an improved, lighter-weight TN-71 warhead. A retrofit
of Le Foudrogant will be-completed in 1993, Le Redoutable,
scheduled for a 1991 retirement, will not be retrofitted.

France also maintains several types of what it calls “pre-
strateyic” nuclear forees: airerafl and short range missiles
linked to the strategic deterrent forces. The Mirage

2000N/ASMP (“N” for uudémw)hsmtk
nuclear role from the Mirage I11-E and Jaguar A squadron. A
total of 75 Mirage 2000N aireraft are planned, the last tobe deliv-
ered by the end of 1992. ASMPs were first placed on the Mirage
2000N in 1%~ Recently the Super Etendand strike aireraft on
French aireraft carders have also been outfitted with ASMPs.
[Unlike the British nuelear forees, French forees are not
itegrated m the ULSSingle Integrated Operational Plan

“ASIOP) or the NATO General Strike Plan.

Weapons under development: Development of the S4 IRBM
(mobile), o three-warhead MIRV desigmed to replace or sup-
plement French silo-based missiles, has involved a four-year
delay, and its status is unclear. The missile may be cancelled.
Six new Triomphant-class submarines are planned to enter ser-
vice from 1944 to 2008, The first three will carry an improved M-
4 missile with greater range, penetration aids, and the TN-75
lighter warhead. After 2005, the remaining three will be
equipped with the,M-5, a 12-warhead, MIRVed missile with a
TN-76 warhead. The Hades, a short-range ballistic missile
(350480 kilometers) with variable yield (up to 80 kilotons),
originally designed to replace the Pluton, will enter service in
1992, but the program may be cut from %0 to 30 missiles. Two
Charles de Gaulle-class aircraft carriers designed to replace the
Clemenceau class are planned, with sea trials to begin in 1996.
and full operations in 1998. The Rafale D/M is designed to
replace the Mirage I'V-P, beginning in 1998. Its first test flight
is scheduled for February 1991. The French air force wants 250
of these planes and the navy plans to buy an additional 86, The
first deliveries should begin in 1996. The Rafale will initially
carry the ASMP, which is scheduled to be replaced or supple-
mented by the Air-Sol Longue Portée, a longer-range missile
(1,500 km.) that may be jointly developed with the British.

FRENCH NUCLEAR FORCES, 1990

Delivery Year Range* Total warheads
vehicle deployed = Number (kilometers) Warhead x yield Type in stockpile
Strategic forces | '
Submarine-based

nussies §
M-20 MSBS 1977 32 5 3,000 1x1mt TN-61 32
M-4A MSBS 19856 16 4,000-5.000 MIRV 6 x 150 kt TN-70 96
M-4B MSBS 1987 48 6,000 MIRV 6 x 150 kt TN-71 288
Land-based

missiles ~
S-3D SSBS/IRBM 1980 18 3,500 1x1mt TN 61 1
Ancraft ; :

Mirage IV-P 1986 18 1.500 1 ASMP x 300 k! TN-80 18
Prestrategic forces
Jaguar A 1973 30 750 1 x 6-8/25 ktt AN-52 30
Piuton SRBM 1974 44 120 1x 2025 kt AN-5111 70
Super Etendard 1978ttt 36 650 1 ASMP x 300 kt TN-81 24
Mirage 2000N 1988 a5 1,570 1 ASMP x 300 kt TN-81°° 45

Total 621

*Range tor arrcraft indicates combat radius without refueling. *“The TN-81 1s an improved TN-80 ***
thirds of the AN 52
sed for the AN 52 gravity bomb and the
194

did not carry the AN 52 nuclear bomb until 1974 { Twoe
high-yield version, t1The same basic device design i«

deployed n 1978 the Super Frendard ohicd oot ooy e AT S0 am

Teconty towae AC2A e s 10 two

The Jaguar was first cepioyed in 1973 but
consists of a low-yeld verson. and one-third a
AN 51 Piuton warhead. 1+ tThough test

stockpiie reported,

SO
AN: e nucieare ssion weapon) ASMP: i Lo i DO Tes IRBM At tan e Dacste ussie; MSBS: M- sol-balk stique
fatevicgoe: SRBME: ot cange buadlistic o SSBS Sl v TN LY
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WEAPONS AT SEA, 1990

The naval forces of the five nuclear powers possess about
14,600 nuclear weapons, nearly 30 percent of the world'x total
arsenal. About 750 ships and submarines can fire naval nucle-
ar weapons, down 100 from last year. Approximately 200
nuclear capable aireraft and helicopters hanve attack andior
antisubmarine missions. Fourteen types of hallist
submarines (SSENs) carry T topes ot badle e <les
Strategic warheads comprise about 64 pereent of the naval
total, a ratio that continues to increase, Nopstrategic weapons
include sea- and air-launched missiles, bombs, torpedoes, sur-
facedo-air missiles, and coastal missiles,

Significant developments in the last year include the
launchings of the Soviet’s sixth and last Tvphoon and sixth
Delta IV SSBN, and the first U.S. Ohio class submarine car-
rving Trident [1 missiles. Three older U.S. submarines car-
rying Poseidon missiles were retired. The nuclear capability
of remaining Soviet Golf submarines was climinated. The
final retirement of three types of U.S. nonstrategic weapons,
ASROC, SUBROC, and Terrier, resulted in a sharp reduc-
tion in the number of nuclear-capable ships. Deployments of
Tomahawk sea-launched cruise missiles and their Soviet
counterpart, the 88-N-21, continued to gradually increase,

Between 1958 and 1990, the number of nuclemr-capable

e missiie

ships and submarines in the U.S. Navy declined from 292 to
135, During the <ame period, Soviet nuclear-capable ships
and submarines declined from 633 to 563, Superpower navies
are becoming \m;\\ ler than once anticipated. Of the major
warships and ~abniarines of the British navy, some 32 per-
coent are nuclear m;mM ¢, as are 12 pereent of the French
oy and 2 percent of Chimese ships,

About 575 nuclear power reitctors are at sea. The Soviet
Union uses 377 reactors to run its fleet of nuclear-powered
submarines, cruisers, and icebreakers. Most Soviet sub-
marines hiave two reactors, asdo all Soviet nuclear-powered
cruisers and icebreakers. The United States has 162 nuclear
reactors in its nuclear-powered submarines, aireraft carriers,
cruisers, and a =ingle submersible research vehicle. All U.S.
submarines have one reactor each and U.S. cruisers have two.
Each of fowr airauft carriers has two reactors and one aireraft
canrier has eight. British, French, and Chinese vessels operate
on single reactors, The impending retirement of dogens of U S,
and Soviet nuclear powered vessels portends adechnemt.he
number of reactors in the 1990s. "

For comparison, 414 commercial nuclear power reaetors
now operate in 26 countries. The United States has 109, the
Soviet Union 48, Britain 38, and France 52,

Weapons
US  Sowet Ul hse ohea 1O

Strategic

missile
warheads 5,024 3802 96 216 26 9,400t
Nonstrategic warheads
Cruise missiles 325 570 0 0 0 8395
Arcraftbombs 1,350 450" 25 36 0" 1,861
Antisubmarine

weapons 825 1300 25 0 0 2,150
Anti-ar

wWeapons 0 188 0 0 0 188
Coastal

missaes 0 100 0 0 0 100
Subtotal 2500 2,608 50 36 0 5200
Total 7,524 6,410 146 462 26 14,600
Nuclear reactors on naval vessels
Nuchkxi -powered
ship types US  Sowet Uk Foooe Crna o TOTAL
Balistic missile

submarines 33 122 4 0 P e
Crumse nussile

submarines 0 7 0 o U s
Attach submannes 92 149 8 4 205
Arrcraft carners 18 O ! ; 18
Crusers 18 6 ( i 24
(Hhus ! o [ : 0 g
Total 3717 20 10 5 575

162

e
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Nuclear-capable ships and submarines

U5 Sowet UK Fance Chna  TOTAL
Submarines .
Ballistic mussiie 33 61 4 6 2 106
Cruise misstie 0 60 0 0 0 60
Attack 50 178 0 0 0 228
Total submannes 83 299 4 6 2 394
Surface ships \ o
Aircraft carners 19 4 3 2 0 28
Battieships 4 0 0 0O -0 4
Cruisers 16 33 0 0 0 49
Destroyers 16 37 12 0 0 65
Fngates 0O 118 15 0 0 133
Pattol combatant, 0 74 0 0 0 74
Total surface ships 55 266 30 2 ‘ 0 353
Tota! subhaﬂnes
and ships .138 565 34 8 2 787
‘Refiects imoroved estimates, not increases or reguctions

fromiast yeo

tTotals mas ot add up due 1o rounding.

These tabk = are adapted from Joshua Handler and Witiam M.
Arken Nuceed Warsh ps and Nava! Nuckear Weapons: A Com-
plete Inveriers Neptune Paper No. 5 (Washington, D.C
Cureonpiee o vy Nackar Weapoees [atabook Vol IV Soviet

N ForcosntaRar and Nucka Weapons Databook Vol I
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Table 1
US Nuclear Forces

Name No. MIRVs Yield CEP WLS* gpve AE*** l.aunch Detonate
MMIIIA 300 » 3 3I35KT 220m « 91 42 2] 9 85
MMIIIB 250 3 170KT 315m :81 25 69 «'9 .85
MMI1 450 1 IMT 630m +81 89 227 9 .8
TITAN 52 1 9MT 1482m +8.2 380 962 15 .75
POSE I DON 256 10 40KT 463m .74 10 215 +/6 .8
TRIDENT 256 10 100KT 250m .81 17 45 .6 .8
BS52A 84 12 200KT 100m 1.02 30 T2 -8 a3
BS2B 160 6 IMT 100m 1.14 85 227 .8 3
BS2C 59 2 24MT 100m 1:37 860 2301 .8 «3
B52D 16 12 200KT 100m 1.02 30 12 .8 S
FB111A 30 L] 200KT 100m 1,02 30 12 .8 !
FB111B 30 4 1MT 100m 1.14 85 227 .8 «3

* Warhead Lethality Score
** Syurface-burst area of damage
***Air-burst area of damage

Sovrce : Wkt € Mardd  aud fad (- Savape
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Table 2
Soviet Nuclear Forces

Name No. MIRVs - Yield CEP WLS* SB** AB*** Launch Detonate
SS19M1 280 6 SS0KT 400m .84 56 155 5% o
SS19M2 100 1 10MT 250m 1.09 394 1029 .85 .85
SS18M2 107 8 900KT 400m .87 78 211 <15 « 15
SS18M3 26 1 20MT 350m 1.06 632 1691 +85 + 8D
SS18M4 175 10 SOO0KT 250m +#91 53 145 ) Y
SS17M1 160 4 750KT 400m _.86 66 181 519 s 19
SS17M2 20 1 6MT 400m .98 283 707 .80 .85
SS13 60 1 600KT 1900m 67 58 165 .80 ;85
SS11M3 470 1 950KT 1400m w12 81 215 S .80
BearA 30 2 1MT 100m 1.14 85 227 .80 .30
BearB 15 1 IMT 100m 1.14 85 227 .80 +:30
Bison 49 1 1IMT 100m 1.14 85 221 .80 .30
Backfire 65 1 IMT 100m 1.14 85 227 .80 30
SSNS 57 1 1MT 2800m .66 85 227 .35 .60
SSNé6 468 1 IMT 1300m «73 85 227 «35 " 365
SSN8 289 1 750KT 1500m 12 66 181 +65 +65
SSN17 12 1 SOOKT 1400m .69 53 145 « 35 .70
SSN18 160 3 IMT 1400m oy ) 85 227 +6'S «715

.| warhead Lethality Score
**+ Suyrface-burst area of damage
*** Ajr-burst area of damage

SOURCE ! Willar - MarTl and facd (-Savays
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Table 3

US Attack on Soviel Command Centers

Target US Weapon No. Total Detonations Yield City Casualties
Sovad Command B52D 3 36 12 200KT Chelyabinsk 1,205,000
Pres. Command B52D 3 36 12 200KT Moscow 8,400,000
Mil. Command BS2D 3 36 1.2 200KT Volograd 1,210,000
Attack Command B52D 3 36 12 200KT Vologda = = = ss=s======
Pol. Command B52D 3 36 12 200KT Irkutsk 550,000

Total 15 180 60 11,365,000
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US Attack on Soviet ICBM Fields.

Table 4

Sovbce s

S?

v cz

h/o(/(,uww C- Mokt avd] faud L- "CW
WNweloon war - j3lal e
VoS [k < Gegonassod frang, 1984

‘Target ICBM No US Weapon No Total  Detonations Yield City ‘ Casualties
Dombarovskiy SS18M4 175 MMIIIA 155 465 351 335KT Orsk 247,000
Tatischevo SS19M2 100 MMIIIA 88" 264 201 JISKT Saratov 1,075,000
Aleysk SS18M3 26 MMIIIA 24 72 53 335KT Barnaul 600,000
Yedrovo SS17M2 20 MMIIIA 19 57 43 335KT Vologda 237,000
Kartaly ss18M7. ‘15 MMIIIA - 14 42 30 335KT Kustanay . 164,000
SS18M2 92  MMIIlIB 122 366 275 170KT Co

Kostroma SS17M1 - 97 ° MMIIIB 128 384 293 170KT Gorkiy 1,875,000
SS17M1 63 MMII 272 272 193 1MT

Pervomaysk SS19M1 41 MMII 178 178 127 1MT Kirovograd 237,000
SS19M1 99 TRIDENT 66 660 297 100KT :

Kozelsk SS19M1 140 TRIDENT 94 940 424 100KT Tula //fGI0,000

Teykovo SS11M3 55 TRIDENT 38 380 - 176 100KT Ivanovo 465,000

. Perm SS11M3 82  TRIDENT 54 540 248 100KT Perm 1,075,000

$S11M3 3 POSEIDON 5 50 24 40KT

Derazhyna SS11M3 55 POSEIDON 65 .650 288 40KT N/A

Svobodnyy SS11M3 55 POSEIDON 65 650 288 40KT Blagoveshensk 172,000

Drovyanaya SS11M3 110 POSEIDON 127 1270 576 40KT, Chita 302,000

Zhangiz Tobe SS11M3 79 POSEIDON 91 910 408 40KT’ U.Kemenogorsk 274,000

. SS11M3 5 POLARIS 30 80 30 600KT : :

. ‘ SS11M3 26 BS2A 16 192 43 200KT

Yoshkar Ola ss13 -60 - BS2A 23 276 61, 200KT Kazan 1,040,000
“Total 1398 1724 8688 . 4429 8,374,000
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Table 5
US Attack on Soviet Bomber and SSBN Bases

Target. Bomber /SSBN No. US Weapon No.. Total Detonations Yield ' City Casualties
andizhan BcarAh 11 B52A 2z 24 ] 200KT Andizhan 330,000
Birobidzhan, BearA 11 BS2A 2 24 3 200KT Birobidzhan 67,000
Donet sk . BearA : 8 BS2A 2 24 3 200KT Donetsk 2,050,000
Groznyy Bearh . o2 BS2A 3 3¢, 6 200KT  Groznyy 375,000
Kuldur Beari 12 BS2n 2 24 3 200KT Kuldur 21,000
Novopokrovks  Bearh 11 BS2A 2 24 3 200KT Novopokrovka 67,000
Tula BearB 10 BS2A -2 24 3 200KT Tula 610,000
vinnitsa BearB 10 BS2A 2 24 ) 200KT Vinnitsa 313,000
Viadivostok Bcarh 10 BSZA 2 24 k) -200KT Vladivostok --=--=-w=---
Voronezh Bcary - 10 BS2A 2 24 3 200KT Voronezh 783,000
Bialystok Bison 5 B52A 2 24 3 200KT Bialystok 45,000
Gomel Bison 5 BS52A 2 24 3. 200KT Gomel 383,000
Kharkov Bison 5 B52A 2 24 3 200KT Kharkov 1,444,000
Kaliningrad Bison ) BS2A 2 24 3 200KT Kaliningrad 355,000
Kiev : Bison S B52A. 2 24 3 200KT Kiev 2,375,000
Lida : Bison 5 BS2A 2 24 3 200KT . Lida 56,000
Minsk Bison 5 BS52A 2 24 3 . 200KT Minsk 1,295,000
Ryazan Bison S " BS52A 2 . 24 3 200KT Ryazan 453,000
Ulan Ude Bison 5 BS2A 2 24 3 200KT Ulan Ude 300,000
Vitebsk Bison 4 B52A 2 24 3 200KT Vitebsk 297,000
Anadyr Backfire 11 BS2A 2 24 3 200KT Anadyr 11,000
Bologoye - Backfire’ 11 BS2A. 2 24 3 200KT 'Bologoye 34,000
Boru Backfire 12 B528 2 - 12 1 1MT Boru 62,000
Gorkly Backfire 11 B528 . 2 12 1 IMT  Gorkiy = =  ===coce--
Kirov Backfire 10 B528 2 12 1 IMT Kirov 390,000
Tallinn Backfire 10 BS528B 2 12 1 IMT Tallinn 430,000
Kamchatskiy SSBN 15 TITANII 6 6 3 9MT Kamchatskiy 215,000
Polyarnyy SSBN 20 TITANII 6 6 3 9MT Murmansk 381,000
Severodinsk SSBN 20 TITANII 6 6 3 9MT Archangelsk 385,000
Viadivostok SSBN 20 TITANII 6 6 3 9MT Vladivostok 550,000

Total Bomber 219 : - 53 . 588 ) 73 12,546,000
SSBN E 75 ' 24 C24 12 : 1,531,000

w: NZ;ﬂM/?/M C- /(‘/QJ\,Z[ W /M/e L J’M% .
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Table 6
Soviet Attack on US Command Centers

‘Target Sov. we';pon No. Total  Detonations Yield City Casualties
NORAD SS19M2 15 15 10 10MT  Col. Springs 296,000
' Fort Ritchie SS19M2 15 15 10 10MT  Frederick, MD 26,000
‘Mount Weather  Ss19M2 15 - 15 10 : 10MT Front Royal, VA 10,000
Grand Forks SS19M2 15 - 15 10 10MT . Grand Forks, ND  =-=----
~ washington, DC = SS19M2 S1s . 1s 10 ' 10MT.  washington, 3,025,000
Total _ 75 75 50 o o 3,357,000
3 . s _ , ‘ :
SOURCE ! A/(,L&m o Mardel aond Yook - Tauvagd
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"~ Soviet Attack. on' US JCBM Fields

Table 7

1CBM No.

1 Detonations

Yield

Targct $ov5 Weapon No."Tota City Casualties
.GrandvForkS AFB MMLLIA 150 SS18M4 55 SSO 307 SO0KT Grand Forks, N 99,000
‘Minot AFB - MMIIIA 150  $SigM4 55 550 307 SOUKT Minot, ND. 34,000
Malmsgrqﬁ AFB MMILIB, - 50 ”ssléMA 19 190 105 500KT Great Falls, MT 88,000
Warren AFB° MMIIIB i27. SS18M4 46 » 460 | 255 SOOle Cheyenne, CO 3,000

. . MIVIB 73 SS18M2 . 50 400 -~ 222 900KT P :
Ellsworth AFB T MMII ‘ 84 Ss18M2 - 57 456 252 900KT Rapid City, SD 93/,;)00
MMII 66 SslomMl 60 360 202 S50KT-
Malﬁstrom AFB MMLi 150 SS19M1 135, 810 " 454 S5S0KT Great Falls, MT —m——r—-
whiteman AFB MMII 94 SS19M1 85 510 283 SS50KT ‘watr.c’ansboro, MO 13,000
* - MMII 60 SS17M1 76 304 171 “7SOKT
Davis-Monthan AFB TITANII 17~ sS17ml 24 96 54 750KT Tucson, AZ 479,000
.>thtle Rock AFB TI.‘.'I‘_'AN!I 17 SS17M1 24 96" 54 750KT Little 'lllock, AR 387,000
McConnell AFB TITANII 18 SS17M1 26 104 57 7S0KT Wichita, KS 411,000
Total 1052 712 4886 2723 1,607,000
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Table 8
Soviet Attack on US Bomber Bases

Target Bomber  No,  Sov., Weapon No. Total Detonations Yield City Casualties
Altus AFB BS2A 16 . 5813 4 4 2 6O0KT Altus, OK 27,000
Barksdale AFB B52A 16 .~ sS13 4 -4 2 600KT Shrevesport, LA 359,000
Beale AFB. T BS2A - 16 08813 4 4 2 GOOKT N/A -

. Blythesville AFB .BS2A 16 "$S813 4 4 2 600KT Blythesville, AK 25,000
Carswell AFB - B52A 20 SS513 4 4 2 600KT Fort Worth, TX 351,000
Castle AFB B52B 16 Ss13 4 4 2 - 600KT Merced, CA 34,000
Dyess AFB BS2B 16 SS13 4 4 2 600KT Abilene, TX 130,000
Ellsworth AFB  BS2B 16 sS13 4 4 2. 600KT Rapid City, SD =-------
Fairchild AFB 852B 16 Ss13 4 4 2 600KT Spokane, WA 328,000
Grand Forks AFB BS2B 16 SS13 4 4 2 600KT Grand Forks, ND = -=------
Grissom AFB BS52B 16 SS13 4 -4 2 600KT Peru, IN 13,0060
Johnson AFB B52B 16 Ss13 4 4 2 600KT Goldsboro, NC 36,000
March AFB B52B ‘16 SS13 4 4 2 600KT San Bernardino, CA 104,000
Mather AFB. = BS28B . 16§ SS13.- 4 4 2 600KT Stockton, CA 320,000
McConnell AFB B52C - 16 ss13 4 .34 2 600KT Wichita, KS B
Minot AFB ‘ B52C . 16 - SS11M3 5 5 2 950KT Minot, ND = ----s--
Ooffutt AFB . B52C 16 . SS11M3 5 5 2 950KT Omaha, NB 589,000
Robins AFB BS2C 16 = .SS11M3 5 S 2 950KT Warren-Robins, GA 43,000
Travis AFB B52C 11 SS11M3 5 5 2 950KT Berkeley, CA 112,000
Wurtsmith AFB BS2D 16 SS11M3. S s 2. 950KT Oscoda, MI .- 7,000 -
Bremerton AFB FB111A 10 ° SS11M3 S S 2 9SOKT Seattle, .WA = —------ -
Loring AFB FBl11lA 10 SS11M3 S 5 2 . 950KT Limestone, ME 2,000
Plattsburgh AFB FB111A 10 SS11M3 5 .5 2 950KT Plattsburgh, NY 25,000
Griffis AFB FB1l11B 10 SS11M3 5 5 2 950KT Rome, NY . 47,000
Pease AFB FB111B *10 SS11M3 5 S 2 950KT Portsmouth, NH 24,000
Sawyer AFB FB111B 10 SSIlM] S 5 2 950KT Marquette, MI 75,000

Total ) 379 115 115 52 2,654,000

SOURCE f/\/t,(/&ﬂ/wu c- A@W cw\g/ /ow@ L Savage



Table 9
Soviet Attack on US SSBN Bases

Target SSBN No. Sov. Weapon No. Total  Detonations Yield City Casualties
Bangor.. SSBN a SS17M1 2 8 3 750KT Seattle, WA 1,524,000
Charleston  SSBN a .. ssiml 2 8 3 750KT Charleston, SC 399,000
Kings Bay SSBN 4 SS17M1 2 . 8 3 750KT Brunswick, GA 20,000
Guam, PH SSBN 4 SS17M1 2 8 3. 750KT Guam, PH 81,000
Holy Loch SSBN 4 s517M1 2 8 3 750KT N/A

Total 20 - 10 40 15 2,024,000
. N -~ ) (' ’ .
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- Strategic Nuclear War

Table 10
US High-Risk States in Countersilo Attack

State © . ICBM " No. . Base
Arkansas TITAN 17 Little Rock AFB
Arizona TITAN 17 Davis-Monthan AFB
Kansas © TITAN 18, McConnell AFB
Montana © MMIII . ;'SOH _ Mélmstrom AFB

MMII 150
Missouril MMI1 150 Whiteman AFB
North Dakota - MMIII 150 Grand Forks AFB
MMIII 150 Minot AFB
wyoming MMIII 200 . Warren AFB
South Dakota  MMII 150 Ellsworth AFB

'S v Nuwelooan War

VLD Yok ¢ & masmeod fansd, 198
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_ Table il
Casualties in New York City for Sclected Yields (Air-burst)

Yield Dead (%) ‘Wounded ' (%)
SOOKT . 327,000 (3:6) 622,000 ' (6.8)
550KT 350,000 © (3.8) © 655,000 (7.6)
750KT 409,000 (4.5) 776,000 (8.5)
950KT 476,000 .. (5.2) 905,000 9.9)

IMT 512,000 . (560 - 973,000 (16.7)

6MT 1,600,000  (17.6)° 3,030,000 (33.4)

10MT 2,300,000 (25.4) 4,410,000 (48.6) .

20Mr 3,620,000 (39.9) 5,443,000 (60.1) B

SovReT t Wil ¢ Moadel acd facd L Savage
Shadepie Nuddown Won t whal oo Suporpoeond fagd
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Table 12
Dns(rlbutmn of US and Soviet Cities by Population

United States . ’ ' .Y‘S(’wxr_-t Union
Population: No. Cities (¥) Population (%) No. Cities (v) I’bp\ilati(m, (%)
1,000,000+ 34 (11.1) 84,659,000 "(58.6) 24 (7.6) 43,617,000 (40.4)
750,000-1,000, 000 16 (5.3) 11,213,000  (7.8) 6 (2.0) 5,125,000  (4.7)
500,000 - 750,000 | 21 (7.0) 11,323,000  (7.8) 16 (5.2) 9,015,000 (8.3
250,000 - 500,000 | 63 (26.7) 22,111,000 (15.3) 70 . (23.0) 24,582,000 (22.8)
100,000 - 250,000 78 (25.6) 12,088,000  (8.4) [. 157 . (51.2) 23,860,000‘ (22.1)
50,000 - 100,000 20 (6.6) 1,511,000 (1.1) © .18 (5.8) - 1,128,000  (1.0)
Less than 50,000 72 (23.7) 1,396,000  (1.0) 15 (5.0) 544,000 (0.5
Total 304 144,301,000% 306 | 107,871,000+

'« = 3% of total US population in 1984: 230,000,000.
#* = 39% of total USSR population in 1984: 275, OOO 000.
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Table 13
—-US-USSR Distributed Countervalue Attacks: Casualty Estimates

Air-burst . Surface-Burst
Dead wounded ' Dead Wounded
United States*
Total " 113,587,000 34,690,000 62,445,000 85,832,000
Deliverable 82,485,000 65,792,000 35,631,000 67,998,000
SoQiet Union**
Total i 111,075,000 None © 111,075,000 None
Deliverable 111,075,000 None . %11,075,000 None
* United States: : ** gSoviet Union:
Population: 148,277,000 Population: 107,871,000
Are§: 400,000 Areca: 23,000 ) ’
Densgity: 370 persons/sg. mile ) " ~ Density: 4,700 persons/sq. mile

2002€ : Willian o Mokl and faut L. Sai/age.
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o Table .14
Soviet Countervalue Retaliatory Attack

Soviet SSBNs At Sca Area of Damage Attrition Rate

SLBM. SSBN MIRVs .. Total RvVs AB* sSB** Delivered AB SB
SSNS 4 1 12 2,724 1,020 .21 572 214
SSN6 7 1 S 112 25,424 9,520 - .23 ' 5,847 2,189
SSN8 6 ! T 13,756 5,016 .42 5,777 2,106
SSN18 3 3 144 32,688 12,240 .49 16,017 5,997

Total 20 ' 344 74,592 27,796 28,213 10,506

Air-burst
Surface-burst

SOURCE MW CMMM and faud L. fw%
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] Table 15
Casualties in Moscow for Selected Yields (Air-burst)

Yi_eld Dead _ {%) A wounded (%)

40KT " 41,000 . (0.5) © 78,000 ©  (0.9)
100KT 74,000 (0.8) 140,000 (1.6)
1fﬁgf . 113,000 (1.3) 215,000 (2.5)
200KT 120,000 (1.4) 225,000 (2.6) .
335KT : 115,000 1T 275, 000", (3.3)
600KT 271,000 . (3.2) 515,000 (6.1)
IMT 373,000 s 708,000 (8.4)
9MT 1,580,000 (18.8) 3,000,000 (35.7)
24MT 3,500,000 (41.6) 4,870,000 (58.4)

Sovkee 2 Wil < Mool and famd U Savage
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v Table 16
. US Countervalue Retaliatory Attack

US SSBNs At Sea Area of Damage Attrition Rate

SLBM SSBN . MIRVs _ Total RVs AB* SB** Delivered AB SB
POSEIDON 11 10 1,760 44,000 17,000 .48 21,120 8,448
TRIDENT 8 10 1,360 61,200 23,120 ' .48 23,616 9,178
Total. 19 3,120 105,200 40,120 54,736 17,626
POSEIDON 6 10 960 ‘ 24,000 - 9,600 . .48 11,520 4,608
 TRIDENT 310 560. v 25,200 9,520 .48 12,096 4,570
v Total : 9 o 1,520 49,200 19,120 , 23,616 9,178

‘* AB = Air-burst
** SB = Surface-burst

(SOURCE WW;CMWVM amd faud L Savage
New York 1+ Govonmwoed faedd, 1384 |
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Table 17 '
Nuclear War Casualty Projections!

Warhead Yield: Air—burstz ) . : :
40KT 100KT 170KT - 200KT 3ISKT SOOKT 600KT 750KT 900KT . IMT IMT 10MT 20MT 24MT

City Area3 -
10 65 -84 100 100 100 100 100 100 100 100 100  j00- 100 100
s le. 0 0 o . 0 0 Y 0 (] o " 0 0
25 35 54 . 70 72 76 94 99 100 100 . 100 100 104 100 100
65 16 .30 28 24 6 1 0 0 0 o 0" 0 0
50 17 31 44 45 0 53 72 75 77, 82 84 100 100 100 100
33 59 56 55 47 28. 25 23 - 18 16 o 0 0 0
100 -9 16 24 2500 36 a6 50 54 59 62 100 100 100 100
1€ 30 a5 47 7 58 56 50 46 41 38 0 . 0. 0 0
250 & e 10 10 12 20 23 25 29 3 79 81 100 100
7 12 18 19 23 38 .43 47 55 60 2 19 0 0
500 2 3 5 5 6 10 11 13 15 16 56 58 7% L85
3 6 9 9 12 19 22 24 28 30 44 42 .25, 15
750 1 2 3 -3 4 7 8 8 10 10 & a4 62 73
2 4 6 6 8 13 15 16 18 20 59 56 38 27
1000 1 2 2 3 3 5 6 6 7 8 .33 35 51 02
2 3 5 s 6 10 11 12 14 15 63 6% 49 18
2500 1 1 1 1 3 2 2 3 3 3 130 14 23 a2
1 1 2 2 2 4 4 s 6 6 25 27 44 )
5000 1 1 1 B 1 1 i 1 1 2 7, 7 12 16
1 1 1 1 1 2 2 2 3 3 13 14 22 10
1. Numbers reflect percentage of dead and wounded; remainder are-unﬁhrmed.ﬂ, - P

J. At oétimum heigh(—bf-burst in clear weéather, at 2 psi overpressure level.

In square miles for standard metropolitan statistical area (SMSA), with population distributed cvenly in SMUA,
Examples: New York City = 1400; Moscow = 1700; Boston =.1200.

SovRCE T Wikl e Malid awd faud L- Sawage
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