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« 1. SUMMARY (U)

S

INTRODUCTION ﬂJ)/
{
1. (v G_e_geral."l‘his report is a compilation and description of the

measures of effectiveness which have been used in the analysis and compari-
son of US and USSR strategic nuclear forces and weapons systems., The primary
purpose of the report is to provide an understanding of the measures of
effectiveness which can be useq in an analysis of the stratcgic balance.
Although a knowledgeable stritegic analyst may consider some of the discus-
sions elementary, the manner of presentation has been selected to make the
report useful to a wide rarige of readers.

Historical trend plots of thirteen general measures of effectiveness
ané relevant subsets of these measures of effectiveness are presented. For
each measure, a description which identifies the limitations and uncertain-
ties associated with the particular measure g provided:

The thirteen basic measures considered are:

e - n e = me

Strategic Nuclear Delivery Vehicles;
Indeperdently Targetable Warheads,:
ICBM Throw-Weight;

SLBM Maximum Range,

Gross Yield,

Equivalent Mugatons;

Lethal Area Potential)’

Weapon System Delivery Accuracy,”
Hard Target Kill Capability,

Counter Military Potential,’
Surviving ICBM Launchers,
Retaliatory Equivalent Weapons e

Strategic Defencive Systems d(if—**""ﬁ#

A conscious efiort was made to provide an unbiased trend analysis

00000600000

for each measure through the use of valid source materials and comparable
data. Each of the trxend graphs is thus a visual comparison of some aspect
of the strategic balance,

2. Background. From July 1945 until August of 1949 the United
States had a nuclear monopoly. Since August 1949, when the Soviet Union ex~
ploded its first nuclear device, aialysts have been confronted with the prob-
lem cf portraying the strategic nuclear balance in a meaningful manner. (U)
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- {U) The first nuclear delivery vehicle was the manned bomber. Because

of the weight of early nuclear weapons (over five tons), bombers of the late -
1940s and ecarly 1950s could only carry a single weapon. In 1949, the US
nuclear-capable aircraft were piston-powered B-29s, B-50s, and B-36s. Of
these aircraft, only the B~36 had the capability to fly a 10,000 mile (inte.-
continental) mission with a nuclear weapon. At the same time, the only Soviet
nuclear-capable delivery vehicle was the TU~4 BULL, which was a dizect copy of
the US B-29. . | -

(U) Subsequently, the capability to deliver nuclear weapons with
nissiles was developed, The Intermediate Range Ballistic Missile (IRBM) which
could be deployed to countries within range of potential targe's was introduced -
in 1958, The ballistic missilc with intercontinental range (I:3M) was intro-

duced in 1959. Missile payload, reliability, and accuracy wer: some of the 7z 2
new factors that had to be considered in addition to prelaunch .urvivability .
as a result of these changes. \"”
{U} The strategic nuclear balance analysis problen bec:me even more ]
couplex with the addition of the Sutmarine~Launched Ballistic Missile (SLBM) .".‘,""
to the Scviet nuclear arsenal in 1958 and the US arsenal in 196L. The 3
additional factors that had to be considered included alert ratc: and mis- \:.
sile range. \:-‘§
{U) Further technological advences have led to multiple reentry /"
vehicles, hardened silos, stand-off weapons, Anti-Ballistic Missile (ABM) .

systens, etc, Each of these has, in turn, introduced its own set of complex— R
ities tu the problem of deriving a meaningful measure or sct of measures of :;"‘
effectiveness. s
16 , T
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B. (U} MEASURES OF EFFECTIVENESS.

1. Gereral. Mcasures of effectiveness used in the analysis and compar-
ison of nuclear forces fall into one of two general categories, static and
dynamic, ¥

Static measures of effectiveness are concerned with one or more
particular aspects of nuclear forces. At first, such measures concentrated
on a single weapon or force attribute (e.g., number of strategic nuclear
delivery vehicles, number of independently targetable warheads, total yield,
etc.). More recent static measures have combined more than one weapon system ‘

and/or target attribute into a single measure {e.g., counter military poten- ’

tial, hard target kill capability, etc.). Such measures, called aggregate
measures, were developed in an attempt to account for some of the biascs
present in a measure because of its single attribute. For exanple, yield is
a single attribute measure. However, yield taken by itself does not con-
sider any other weapon or target characteristic. In order to consider the
usefulness of a weapon several other factors should be considered. One of

these factors is accuracy, a measure of how close to a target a weapon can

be expected to be placed. The measure of accuracy is CEP (Circular Exror
Probable}. The two single attribute measures, yield and accuracy, have been

L gl LU

combined into an aggregate measure called counter military potential (CMpP).
This measure, CMP, is casy to calculate; hcwever, it has the disadvantage E
of disregarding :he target set. The prime disadvantage of static measures
is that they ter: to disregard some relevant factor, .’

Dynamic 1easures of effectiveness are those which seek to determine
relative force e fectiveness by estimating the probaktle cutcome of a hypo~ ©
thetical nuclear attack or exchange conducted against various target rets.
Such measures providz a probabilistic solution to the potential effective~ .
ness of a force in various scenatios. The advantage of a dynamic measure H
ig that it may prcvide the answer to "what if" questions. However, such
measures are not without disadvantages which include reliance upon the
assumptions used irn developing the scenario and uncertainties present in
the modeling procecs. These more sophisticated dynamic measures range from
single point expected outcome unalysis through large complex models which
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attempt to account for a multitude of factors. The problem in many cases

is that a great deal of uncertainty exists about the factors which influence

the model results. . )
In short, there is no singl: measure of effectiveness available

which can answer all of the guestic-.: which may need to be addressed in an

assessment of the strategic balance. There are, however, measures which are

useful in addressing some particular aspect of this balance. This report

attempts to present the generally used measures in a meaningful mannerx, R

"

in an unbiased form, in order to permit further assessment.

2, Traditicnal Indices. Traditionally, about five or six measures

b s il b 5

have been utilized to compare the US/Soviet strategic balance. This paper

S bbbl

is intended to describe those indices which have been utilized and explain -
their limitations and the uncertainties associated with their derivation.
These measures and a brief deszription are:

® Strategic Nuclear Delivery Vehicles--the nunber of missiles
and bombers with a stratcgic nuclear delivery capability.
This unit is the basis of arms-control agreements. It alsc
forms the starting point for all other measurements and
calculations.

® Total yield--the sum of the individual yield in megatons of
each of the deliverable warheads (bombs and missiles).

® Warheads--the total number of individually targetable missile :-« 3
reentry vehicles and bombs in the inventory. -

-

® Payload--the total weight of the weapons carried.

“

1, s, A
sl

()
~

® Throw-weight--a measure of a missile's load carrying capa-
bility. It is used to measure the total weight of the
objects (warheads, decoys, dispensers, bus, etc.) which #
may be carried by the booster. Here booster is meant to 7
include the boost stages and fuel used in those stages of .
the missile.

Tre above measures were obtained by counting or suwing the various

vt

units. There was little or no comparison of effectiveness of the various ;
items. Some additional measures attempted to compare system effectiveness. E

-

Two of these are: T
® Accuracy--the accuracy of a given nuclear delivery system <77

will provide some measure of the effectiveness of the system. 23

However, a comparison of accuracy capability by itself with- -
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out considering target hardness or weapon yield has limited
usefulness. In addition, accuracy varies greatly with the
various systems in the inventory and normally only the newest
systems will attain the improved accuracy.

Range--a comparison of range capability will provide some
measure of targeting capability. Today, however, US and
USSR ICBM’s have a range capability which allows targeting
any point in the other country. Range capability does
play an important part in the planning and deployment of
ballistic missile submarines. All potential targets are
not susceptible to attack from all such submarines at

all times. 1In addition, the shorter the range of its
missiles, the smaller the available operating area is for
the submarine.

s
Ny
'

(N

Any measure of offensive forces can be misleading without considcration of

the opponent’s defensive capabilities. One should address air defenses, 4
Anti-Submarine Warfare (ASW), and Anti-Ballistic Missile (ABM) assets,

&
-
+

,

vy

R

& Strategic surface-to-air missile systems--the total numter :=
of surface-to-air launchers. 3

® Strategic air defense interceptor aircraft--the total number
of aircraft assigned a strategic interceptor role.

The ASW forces and capabilities of cither side were not addressed in this

document. The ABM treaty elininates the necessity of a detailed comparison

of the ABM systems o3 the US and USSR, i

3. Other Indices. None of the above measures or itdices provide s
any comparison of the damage capability of the forces. I|herefore, other "
indices have been developed which attempt to measure the ;trategic nuclear :
balance. These indices approach the analysis problem frc¢i: the point of view "
of the effect on the target (i.e., targets killed or targ:t damage), and -
attempt to eguate the variety of nuclear weapon systems tc simple meaningful ’ fi"
- terms. *

® Lethal Area Potential--blast overpressure is one of the destruc- :
tive mechanisms of nuclear explosions. This measure is an :
estimation of the total area which can be coverecl with some over- : :
pressure--usually 15 psi. The problem is that targets are not ' 3
homogeneously distributed. They vary in area an:d spacing. ’ E
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® Equivalent Megatons (EMT)--recognizes the fact that a weapon a

with a 20 Megaton (MT)} yield does not produce twenty times e
- ) the damage of a 1 MT wzapon. Analysis shows tha'. the area el

subjected to a given blast overpressure is proportional to : i

the two-thirds power of the weapon's yield. In terms of a

soft urban-industrial area target, if the target area is

large enough, a 20 MT weapon will destroy only a little

more than seven times that of a 1 MT weapon. The sum of "

the individual weapon's EMT of a force was defined as the

force EMT and was an indication of tha total soft target

area which could be covered by an ideal barrage.

Since EMT only measures damage to soft area targets (e.g., cities)

and is not meaningful for a comparison again:t hardened point targets, —

another index has been derived. a
e Counter Military Potential (CVP)--obtained by dividing the -
equivalent yield by the square of the accuracy or aiming -

error. (CEP2). It is also called lethality. This measure e

still does rot directly consider target hardness; however,
inclusicn of accuracy in the measure does provide some
consideration that target destruction is in part determined
by the effect at the target.

RN

None of the above indices considers the characteristics of the tar- o
get. Since targets vary greatly in terms of their vulnerability to nuclear . ' 3
weapon effects, a measure of strategic balance which includes target response f-:.:‘"
should be considered. . .

The analyst has many factors which may be used, all of which will
affect the comparison ii. varying degrees. He must consider addressing weapon
chatacteristics {i.e., rimber, yield, CEP, reliability, capability to pene-
trate & defensive systex, etc.), target characteristics (i.e., nmber, type, A
response to nuclear weapon effects, defensive systems, etc.), targeting i
philosophy, target prior: :ies, and attack objectives. To coapare strategic
forces' capabilities, one then addresses the probability of damaging a tar-
get system to & desired level with the weapons available. The simplest of
this type of measure tota:s and compares the numbers of a given type of target
each side can damage, assuning an all-out strike.

@ Hard Target Kill Capability--a vomparison of the ability of .

either force to destroy hardened targets. The composition o
: and characteristics of each force are used against a given ™
: target set. The number of hardaned targets vhich can be -3
killed is compared.
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® Surviving ICBM Launchers--another example which can be
utilized to portray the strategic balance is one in which
the analyst calculates a fizst strike by one side against
the other’s offensive weapons. After calculating the .
effectivencss of the strike, he reverses the roles and s

recalculates. A comparison of the results of the two v, 3
situations will provide an indication of both the first- -, 3
strike kiil capability and the number of weapons re- -2

maining for additional strikes. It will also provide an
indication of the retaliatory forces available to the

side suffering the initial attack. This measure, if done
using appropriate target and weavon system characteristics, R
can provide meaningful results. -

An extension of the above uses the weapons surviving a first-strike
and determines the capability of these weapons in a retaliatory rcle. <3

® Retaliatory Equivalent Weapons--a peasure of the effective-
ness of a force against a generalized target structure after
suffering a first strike. Considered in this measure are
available (surviving) weapons and their characteristics
against _a designatcd target structure with its character-
istics.

4. Limitations and Uncertainties. Our perception of Soviet weapon )
systems and targets in the Soviet Urion arc derived from intelligence sources. A

As a vesult, estimates of characteristics and quantities are by nccessity,
imperfect. 1In order to account for such imperfections, intelligence sources
often provide a range for various factors. One common method of threat
asscssment is to produce “high®, “low-" and “best™ estimates. where data } -~
sources have used this method, the "best® estimate has been selected for
this report. Where weapon or target cheracteriitics were provided as a : e
range of values, the mid point has becn used in this report. : E
The effects of nuclear weapons on various target structures have been .S
studied in grcat detail. However, treaties between the US ard USSR con- .
cerning nuclear explosions prohibit certain types of tests and limit others.? ) =

)‘Fred A. Payne, “The Strategic Nuclear Balance: A New Measure,” Survival,
Volume XX, Humber 3, May/June 1977, pp. 107-1iG.
2‘rrenty Banning Wuclear Weapon Tests in the Atmosphere, in Outer Space, and
Under Water, October 10, 1963; Treaty Between the United States of America -
and the Union of Scviet Socialist Republics and Protocol to the Treaty

e

w'op puemay

Al

[

Between the United States of America and the Union of Soviet Socialist
Republics on the Limitations of Undcrzvound Nuclear Weapon Tests, July 3,
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] Underground nuclear tests, which are difficult and costly, are the
A only types of tests allowed by the treaties. Because they are conducted
undergrourd, nuclear weapon effocts tests must simulate ths enviromme-t to
e which an object is being tested. These factors make it difficult to collect
L and evaluate data with respect to the above-ground condition of a nuclear

attack. As a result, there is 3 range of uncertainty associated with both
the actual efircts that may result from a nuclear explosion and the hard-

P
v Setem

"'}"‘- :

ness of targets to woapon effects. Weapon yield, height of burst, atmos-

pheric conditions, terrain, soil, and accuracy are some of the factors that

must be accounted for in nuclear weapon damage assessment. Each of these

i:
11

R A

factors is subject to variation or error. The valucs used in analytic so-

b

-
~y

lutions have been selected based upon normal distributioas which in many
cases are derived from small sample sets. Target hardness, in a similar
panner, has a range of values. For example, a set of silos constructed to
the sane specifications in addition to range of uncertainty associated witn
the expected hardness due to the construction, will also have varying hard-

nesscs because of soil conditions, terrain effects, etc.
Another uncertainty associated with the targets is position. These
include uncertaintics introduced by techniques employed to derive target
S positions and the accuracy of surveys. "
Two other factors should be considered in damage assessment. These :
are fratricide and the synergistic effects of sultiple weapon . ttacks.
fratricide results from the nuclear effects caused by a weapor. explosion, :
and it includes turbulence, EMP, dust lofting, radiation, etc. The end
result may me the destruction or dsmage to another nuclear wari-:ad, The .
second weapon may also be deflected from its intended path or caused to
detonate early or late as a result of the first nuclear e;tplosi.'a. The

S} TR YIR

! v
TH

L

.~ul

usual treatment of aultiple weapon attacks disregards any weakening or
damage that may occur to the target structure as a result of the first
nuclear explosion. Hence, the synergistic effects of multiple weapon )
: - attacks have been disregarded except to estimate that the timing problen L
- may be solved when a multiple weapon attack is limited to two weapons per
target. s
; “1974 (also knawn as the Threshold Test Ban Treaty); Tr-aty Between the #1 3
: United States of America and the Union of Soviet Socialist Republics H

and Protocol to the Treaty on Underground Nuclear Explosi-ns for Peace- -]
ful Purposes, May 28, 1976.
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Failure to systematically treat the variables in dynamic assessmsent
is often caused by a lack of knowledge about weapon effects and constraints
on efficient force use. In addition, the analytic model itself may contain

uncertainties or inaccuracies because of gaps or a lack of knowledge about

the physical process being modeled. M
The accuracy of a measure of effectiveness is limited by the uncer-~

tainties and inaccuracies present in the data which arc used to develop the

wrzsure. In the main body of the text the uncertainties and inaccurzcies

which may be present in the source data are described in order to provide

the reader with an insight into the accuracy and limitations present in the

comparison. .__

C. {U) METHOD OF PRESENTATION. WLz

This report, as previously stated, is a conpilation of the measures of
effectiveness which hive been used to compare US and USSR nuclear forces
and nuclcar force capabilities. A standard graplic technique has been

used to portray the comparison, vhenever possible. This methad permits a
visual comparison of trends and projections in the various measures of
effectiveness, .
The graphic technique, which. is illustrated by Figure 1-1 (Example -
Graph), cdepicts tie cowparative value of both the United States' and Soviet } Y

Union's forces at various past, present, and projected points in tinme. 33
The US yalue is s:own vertically along the ordinate and the Soviet value !
horizontally alon¢ the abscissa. A diagonal line or the graph is provided i i
as an aid for visiilly determining the trend. A point which is above or to i
the left of the dizgonal indicates that the United States has the advantage i B
for this particula: point in time for this measure of effectiveness. .
Correspondingly, a point beiow or to the right of the diagonal reference
1ine indicates that the advantage belongs tc the Soviet Unjon. Points which
fall on the diagonal indicate equality with neither the US noxr USSR having .
. an advantage. Thus, the method of presentation provides a trend line, a )
comparison of both forces, and the absolute value for both forces-on a
single graph. ’
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Figure I-1. Z=xar 'le Craph

In Figure I-1, the United States had a 2-to-1 {i.e., 4-to-2 on the
graph) advantage in 1970. By 1974, although both natioas had increased
theiy force levels, the Soviet Union had achieved equality with the United
States (the. value for each nation is 6 and consequently is plotted on the ;
diagonal)}. Starting in 1974, the United States® absolute value stows a 2
ste.dy decline {(as would be the casc wcre forces reduced, warhcad yields
decreased, etc.) while the Soviet Union continucs to add to value. )
By 1976, the Soviet Union has achieved a 2-to-1 (i.e., 8-to-4 on the T3
graph) advantage. Additionally the projected trend indicates a further
advantage %o the Soviet Union of 3-to-1 (i.e., 9-to-3 on the graph) by
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D. CENERAL OBSERVATIONS. (U)

{U} A sumary of the thirteer basic measures and many of their relevant
subsets is provided in Figures I-2 through I-4 which follow. Also shown is
the ratio of advantage in 1986. uhen considering ratios care must be exer~
cised. For example, an advantage of 1.3 to 1 in strategic nuclear delivery
vehicles would not be very significant when one side has 1,300 and the other
has 1,000. On the other haxd a 1.3 t5 1 advantage might be significant where
one side has the capability of destroying 10,000 targets and the other side
has the. capability of destroving 13,000 targets.

(U) Figures 1-2 through I-4 divide the measures into three general cat-
egories. These arc forces in Figure 1-2, weapon related scasures ifn Figure
1~3, and attack capability in FPigure I-4.
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Figure I-2 (Trends in US and USSR Strategic Forces) indicates the
relative advantage for those measures which are based on numbers of weapons
systems., In 1986 the Soviet Union will have a clear advantage in total
strategic nuclear deiivery vehicles and defensive systems. The United

states will have an advantage in total independently targetable warheads, (U)

e (U) Total Strategic Nurlear Delivery Vehicles=--The USSR gained
the advantage in 1972 mainly as the result of their build up in
numbers of ICB! launchers, which exceeded the US total in 1369
and the increased numbers of Soviet SLBM launchers which exceedced
the number of US SLBM launchers in 1973,

e (U) Total MIRved Missiles=-~thie United States' current advantage
in total MIRVcd missiles will be croded during the period with
the Soviets gaining the advantage by 1984 mainly as a result of
increases in the number of MIRVed Soviet ICBM launchers.
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) Figure I-3 (Trends in US and USSR Strategic Force Weapon Related
A HKeasures) illustrates the advantage for six basic measures. 1In 1986, the
Soviet Union will have a clear advantage in four of these, the United States

. will lead in one, and in one measure neither side has a clear advantage. (U)
; e {(U) 1CBM Throw-weight--The Soviet Union gained the advantage in
o total ICEM throw-weight in 1967. This was primarily due to the
Pty US decision to deploy relatively small, solid propulsion ICBMs
and the Soviet continuatinn of the development and deployment

of larger, liquid propulsion ICBMs, They will continue to in-
crease their advantage in this measure and by 1986 will have a
3.8 to 1 advantage over the United States.
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¢ (U) SLBM Maximum Range--Introduction of the 4000 nautical mile
range TRIDENT C~4 missile into the US SSBR force on the POSEIDON
missile submarines in 1980 will approximately match the Soviet
. maximun range of 4200 for the SsSK-B missile. No other changes
P in this ncasure are expected during the period of time consid-
) ered in the analysis.

. e (U) Total Force Accuracy--The United States has an advantage in
average force accuracy for the entire period considered. A major
contribution to this advantage is the result of the weighted
average accuracy of the bomber force which has not been separ-
ately illustrated in Figure 1I~3. The contribution of US ALCM

. to total force average accuracy will become more significant

. as this weapon is phased in in large numbers in the 19€0s.

e : e (U) Total Equivalent Megatons--Total equivalent megatons, like
- total gross yield is the summation of the three delivery ele-
. : ments. The Soviet advantage of 2.1 to 1 in 1986 for thic measure
” is also attributed to the Soviet advantage in ICBMs.

e (U) Total lethal Arca Potential--Total lethal area potential
s in a similar manner is also a swwnation of the three delivery
N element contributions., The Soviet overall advantage is nainly
due to the greater number of warheads and higher yields in
their ICBM force.

29 pages 30 and 31 were Deleted.
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E. (U) REPOPT ORGANIZATION. Chapter II of this report consists of thirteen

sections. Each of these sections cuntains a description and discussion of

one of the basic measures of effectiveness and its relevant subsets. The
sections have been arranged so that each section is a logical extension of E
the preceding material, Taken in sequence they cover numbers of strategic ]
nuclear delivery vehicles, numbers of independently targetable warheads, :
strategic nuclear weapons characteristics, and then nuclear weapon capabil-
ities. The next two sections address ICBM first strikes and retaliation.

The last section is devoted to defensive systems.

Nine appendices are provided which contain amplifying and reference 3
materials. These are:

e Appendix A -~ Strategic ballistic missile warhead yield-to-weight .3
relationships.,

e Appendix B -~ A summary of some considerations concerairg counter-
value target structures.

e Appendix C ~- A brief description of targeting uncertainties.

® Appendix D -~ Highlights of US/USSR strategic arms limitation
agrecments.

e Appendix E -- Discussion of derivation of formmulas used in the 3
analysis.

e Appendix F -- Brief description of tactical/thcater nuclear forces
and some of the difficulties associated with direct
comparisons of these f{orces.

e Appendix G -- Tabular listings of strategic nuclear weapon character-
istics.

® Appendix H -- Glossary of terms.

e MAppendix 1 -- Bibliography.
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IX. THE MEASURES AND TRENDS (U)

A. STRATSGIC NUCLEAR DELIVERY VEHICLES. (U)
1. General. This section addresses the strategic balance in terms

of strategic nuclear delivery vehicles. Weapon systems that have a primary
role other than strategic warfare (i.e., non-central) are not included, ex-
cept as noted iA the discussion of individual measures. (U)

(U) A common method of determining a nation's force levels in ICBMs and
SLBMs is to count the missile launchers. Although a pation may have more
missiles than launchers, the number of launcher< is the limiting factor in
The size of the missiles and the damage

done to the launcher during firing generally preclude the rapid reloading

numexrical terms of a first strike.
of modern systems. Even a “cold launch® system, wherein the missile is
ejected from the silo prior to booster ignition {as is attributed by some
analysts to the Soviet 55-17s and §5-185), requires an appreciable amount
of time to reload. Submarines would have te feturn to port or at least
rendezvous with a tender in a protected anchorage in order %o reload.

{U) Bombers, on the other hand, can and often do, carry more than a
single nuclear weapon. In fact, they often carry a1 .X of weapons for a
single mission. For example, in one operational con!.guration the B-52G/H

can carry 4 gravity bombs and 20 Short Range Attack Missiles (SRAMS).

a. (U

in nuclear weapon technology led to the development of lighter and smaller
nuclear devices.

Intercontinental Ballistic Missiles. Early improvements

By coupling these improvements with ballistic missile
technology, both the United States ana the Soviet Unio. were able to deploy
ballistic misciles as a means of delivering nuclcar we2-ons, Both nations
have had seversl different missile systems in their invintories over the

years. While there are Mediun Range Ballistic Missiles (MRR!is) and Inter- °
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mediate Range Ballistic Missiles (:[RBMs)3 in the Soviet inventory, these
weapons systems have not been included in this force comparison since they
arc designed, intended, and deployed for tactical or theater use. The
United States at present has no IRBMs or MRBMs.

History's first 1CBM launch is believed to have occurred on August
3, 1957, when the Soviets launched an §5-6 ICBM which traveled several thou-

sand miles before impacting in Soviet Siberia. The Soviet news agency Tass
announced that a "sup::=-long distance, intercontinental multi-stage ballistic
rocket flew at an...unprecederted altitude...and landed in the target area.”
The first US ICBMs, assigned to the US Air Force, became operational almost E
two years later, in 1959. The six initial US ATLAS-D missiles were the fore- ]
runners of today's US ICBM force of 54 TITAN 1I, 450 MINUTEMAN II, and 550

MINUTEMAN III missiles. i

b. Submarine-Launched Ballistic Missiles. During the 1950s,
both the US and USSR began major efforts to provide their navies with an SLB4 z
capability. The first experimental launch of a ballistic missile from a

submarine was a Soviet laun-h which occurred in September 1955. This pre=- :
ceded the first submarine launchings of US POLARIS SLBM test missiles by
almost 4-1/2 years. (U)

{U} The first Soviet sulmarines equipped to carry SLBMS were conven-
tionally powered (dfescl) types which were converied to missile launching plate
jorms drring the periuvc 1955-57. They were equipped with two tubes for the sur-
face launch of the SSi-: SARK missile, which was a nuclcar-capable weapon
with a range of about 3.0 nautical miles. Between 1958 and 1962, the Soviet
Navy added 23 GOLF dies:l submarincs and eight HOTEL nuclear submarines to
their £oxces.‘ These submarines could initially fire three of the SSN-4
SARK missiles. Subsequently, the eight HOTEL and about half of the GOLFs
were modified to carry t-c longer-range, underwatcr-launch SSH-5 SERB

missile.

3Department of Dafense Distionarv of Military and Associated Temms defines

ICBM ranges as 3,000 to $,000 nautical miles; IRBM ranges as 3,500 to 3,000
nautical miles; and MRBM ranges as 600 to 1,500 nautical milez.

' 4903!:—“0:1& wWar II Soviet submarine classes are assigned letter code desig-
: rations by US-NATO intelligence, with the phonetic nan=s GOLF and HOTEL

being used for the letter "% and “H" designations, respectively. One E
GOLF-class submarine was lost at sea in 1967, ]
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{U) The nuclear-propelled USS GEORGE WASHINGTON, the first US-
ballistic missile submarine (SSBN}, went to sea on its first "deterrent patrol"
on November 15, 1960. The GEORGE WASHINGTON carried 1¢ POLARIS A-1 missiles
which were designed for underwater launches. The POLARIS A-1 was armed with
a nuclear warhead and had a range of 1,200 nautical miles. Forty additional
16-tube, nuclear-propelled submarines were completed by the US Ravy through
1967. Their missiles were successively updated through the POLARIS a-2,

e POLARIS A-3, and POSEIDON C-3 missiles. Today, 10 older submarines have the
2,500 mile A-3 missile with Multiple Reentry Vehicles (MRV), while 31 have

L e s

R

been refitted with Poscidon missiles, each carrying a nominal load of 10
-7 - Multiple Iisdependently targeted Reentry Vehicles (MIRVS).

P

c. Hanned Bombers. The nanned bomber became the first nuclear
delivery vehicle in August 1945 when the B-29 SUPERFORTRESS bombers of the US
i Army Air Force released atomic bombs over Nagasaki and Hiroshima, Japan.

T From th:n until the mid-1950s, the bomber was the only nuclear-capable 7

- weapon system available to either nation. In 1948, with the introduction ]
of the B-36 bomber, the US Strategic Air Command (SAC) had a nuclear de- ';
livery vchicle which could reach targsts in the Soviet Unioa from US bases

R L e o
N i e,

. without refueling. (U)
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() The first jet-propelled B-47 STRATOJET bombers were delivered
to SAC in 1351, The B-47, carrying two nuclear weapons, could achieve speeds
up to 600 m.p.h., but lacked the ranje to reach targets in the Soviet Union
from bases in the United States. As a result, large numbers of KC-97 tanker
aircraft were procured to provide the B-47s with in-flight refueling, and
SAC bases were established in Great Britain, Spain, and Morocco.

(U) The US Navy began its contribution to the nation's nuclear
strike capability in 1951. The 1ew AJ SAVAGE piston-engine® aircraft began !
periodic flights from the large MIDWAY-class aircraft carriers operating in
the Mediterranean Sea. This was the first US Navy nuclear-capable, carrier-
based aircraft. Soon thereafter the smaller ESSEX-class carriers were fitted
to handle nuclear weapons, with the AJ SAVAGE. Later, A  SKYWARRIER (jet)
attack aircraft were added to the standard carrier air groups. With the
addition to the US fleet of the POLARIS submarine the attack aircraft car-
riers werc relieved of their strategic nuclcar strike role by 1962. Aircraft

Dl

ket natnin

carriers still have a nuclear strike capability, but they are not assigned a
strategic role. No naval air forces have been included in any of the strate- ;
gic measures in this report.

(U) The present US strategic botoer force is composed of the
large, eight-jet B~52 STRATOFORTRESS, which was first delivered to SAC in 1955, :
and the smaller FB-111 aircraft first delivered in 1969, The B-52 has a com- 3
paratively large weapons payload which is carried internally an¢ om wing pylens,
and the aircraft has intercontinental range. A force of XC-135 :anker aircraft E
is maintained to provide an air-to-air refueling capability and :ierxeby in-
creases the range of the bomber force. k

{U) Early in the nuclear ams race the Soviets appeared to be
following the United States with the emphasis on strategic bomberi. In fact,
their strategic bomber, the TU-4 BULL, was a direct copy of the 8--29.6 In the
mid-1950s, Soviet lLong-Range Aviation (LRA} began receiving the TU-16 BADGER,
a swept-wing jet bomber comparable in size, role, and performance t.o the US
B-47. A manifestation of the Soviet tendency to "tuild big,"™ the HSADGER has -3
only two engines, each developing an estimated 18,180 pounds of thrust, as
compared to 7,200 pounds of thrust for each of the six engines in the B—47E.

S‘A'M A had two piston engines and a turbojet booster, .
sﬂanes of Soviet aircraft used herein (e.g., BULL) are of NATO origin.
36
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(U} The world's only turbo-prop strategic bomber, the TU-95 BEAR,
appeared a short time later, in 1955.7 Soviet LRA began receiving the BEAR
and the four-jet MYA-4 BISON bombers in 1956,

2. (U) General Limitations and Uncertainties. The measures in this

section address conly the numbers cf strategic nuciear delivery vehicles.
They disregard individual delivery vehicle and weapon characteristics.
Operational considerations such as reliability, alert rate, mission, etc.,
are also ignored. .s a result, such comparisons, although valid, provide
a very limited pict.re of the strategic balance.

Current and past numbers of delivery vehicles are known with rea-
sonable accuracy. i!wever, future projections are intelligence estimates
which are based upon the assumption that a Strategic Amms Limitation (SAL) s
agreement will be re-ched. additionally, there is disagreement between the
United States and Soviet Unicn conc~rning exactly what should be counted in
force levels. For example, it would be advantageous to the United States
if the Soviet BACKFIRI. bomber were included in any limitation of strategic
nuclear delivery vehicles. However, the Sovict Union has taken the posilion
that this is a medium bomber intended for peripheral missions.

7(U) The Soviet military designation for this aiicraft is TU-20. US publi-
catio:: generally identify the BEAR as the TU-95, which is the Tupelov
design bureau designation.
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3. Measures Considered in This Section:

intercontinental Ballistic Missile Launchers
Ballistic Missile Submarines

Submarine-Launched Ballistic Missile Launchers
Intercoatinental Ballistic Missile Launchers and
Submarine-Launched Missile Launchers
Intercontinental Bombers

Strategic Nuclear Delivery Vehicles (U)
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ICBM LAUNCHERS (U)

TR

(U) Although the ICBM is the actual delivery vehicle, counting launchers

produces a more conparable measure. 1t is recognized that a nmation usually

has more ICBMs available than launchers; however, the amount of time required
to reconidition and/or relsad a launcher is such that by counting only the
launch p=siticns a valid measure of first strike capability is derived.
Additionally, since Ica.".s- may e concealed with less difficulty than silos
or launch pads, using launching positions as the measure provides a coopar~
able set of data fcr both the United States and the Soviet Union.
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Limitations. At any point in time some JCBM launchers are not
operational but are being upgraded, replaced, etc. In addition, those ICEM
launching positions which have missiles in place are not all necessarily )
operationally ready as the missiles and their launch and control facilities
require periodic maintenance and repairs. As a result, this measuye tends
to overestimate the number of missiles available for a first launch (U)

: ) By counting only those missiles with an intercontinental range, the
measure does not include two other categories of land-based missile systess.
These are: Intermediate Range Ballistic Missiles (IRRMs) and/or mobile
systems which by advanced basing would have the capability of reaching an-
other nation'’s homeland.

{U) Uncertainticvs. There is little urcertainty associated with cur-
zrent and past numbers of Soviet ICBH launchers. I-‘uture- projections, however,
are intelligence estimates vhich are based upon the assumption that a Stra- 3
tegic Arms Limitation (SAL) agreement will be achieved. - E

{U) Comment. The projections for future years are intelligence estim- 3
ates vhich are based upor an assusption that a SAL aqte;aent will be reached
Letween the United States and Soviet Union which piaces a limit upon number
and types of weapcns each nation could deplov. This assumption concurs with
the informal agreement reached at Viadivostok in November 1974. The pro-
jections indicate that the Soviet Union wili deploy newer land-based
systeas at 2 slowcr rate than that at which older ICBM systexs are decom-
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nissioned while the United States retains its existing ICBM force. The pro—
jections also consider that the Soviet Union will deploy additional Submarine-
Launched Ballistic Missiles {SLBMs} within the latitude provided by retire-
ment of ICBMs. As & result, while this seasure projects a decrcase in the
nusber of Soviet ICBM launchers, the measure of SLBM launchers projccts a
roughly equivalent increase.
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, ) :, ) BALLISTIC MISSILE SUBMARINES (U)
e E
what it Measures. This measure is a count of the number of bal- : :
listic missile sulmarines, regardless of status. (U) ,
) {(U) During the early years (1960 to 1967) the Soviet ballistic missile :
submarine force wes primarily composed of dissel-powered GOLF-class sub-~
) marines (SSBs). From 1967 to 1977, these SSBs became less impurtant as the 2
YAMKEE-class and DELTA-class nuclcar-powered ballistic missile sulma::nes
' (SSBNs) were deployes. .
K3 (U) In Ficure Ii-2, the solid line includes only the SSBNs, while tLhe ;
o dashed line includes bo:h SSBiis and SSBs.
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(U) Limjtations. This measure, by simply totaling SSBNs and SSBs,
treats all such sulmarines the same and thereby disregards the individual
submarine capabilities. The older, less capable diesel sulmarine is counted
the same as the newer, more capable nuclear sulmarine. Factors such as num-
bers of launching tubes, nissile characteristics, etc., are also not consid-
ered by this measure,
The vulnerability of a ballistic missile submarine to detection and
;s attack is in part related to missile range. 1In this regard the operating
< - area available to a submarine when on station is a function of missile range.
] < . The larger this area the less vulnerable the sulmarine is to Anti-Submarine
g Marfare (ASW) action. This vulnerability is not considered in this measure )
S nor are such other factors as submarine acoustic signature, speed, ope*al’1)
'/ depth, etc.
(U} Uncertainties. Current and past sumbers of Soviet ballistic missile
’ submarines are well known. There is ~uee uncertainty about future estimates
" which are based upon the assunptio. of a SAL agreement. These future mubers ‘
‘:-_' could vary depending upon Soviet options and decisions to place more or less
"‘i zeliance on SLBMs, : :
= 3
i (U) A SAL agrcement could change either the rate at which nee sub-
’ marines are deployed or the rate at which older sulmarines are decommissioned
a or both.
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SLBM LAUNCHERS (U)

¥hat it Mecasures. This measure is a count of Sulmarine-Launched
Ballistic Missile (SLBM) launchers. The tota! number of SLBM launchers is
determined by counting ballistic missile submarines by type, multiplying by
the number of SLBM launching tubes in each typc, and totaling across the

force. 1In 1968, for example, the US had 41 POLARIS submarines with 16
launching tubes each. Therefore, in 1968 the US had 656 SLBM launchers (U)

(U) For the early years (1960 to 1977) the measure includes the £ &8¥
launchers in Soviet diesel-powered GOLF class sulwarines (SSBs). After 1978,
only the Soviet nuclear-powered ballistic missile submarines (SS8Ns) and
their launchers are included. This agrees with an assumption that a future
SAL agreement will not include the GOLF class 5SBs in the Soviet total of
strategic nuciear delivery vehicles.,
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(U) The 1972 interim SAL agreement permitted the US to increase to a
ceiling of 710 SLBM launchers and 44 submarines from the present 656 launchers
on 41 submarines only by replacing 54 older ICBM launchers, For this report
it was assumed that the US SLBM launchers would remain at approximately 656
and therefore TRIDENT suhmarines would replace the older POLARLIS submarines
on a tube-for-tube pasis. This would require decommissioning three 16-tube
POLARIS submarines for every two 24~tube TR1DENT submarines added to the

force.

(U) Limitations. Counting the number of launching tubes in ballistic
missile submarines does not take into consideration individual system effec~
tiveness. For example, with this measure a launching tube in a Soviet DELTA-
class SSBN and a launching tube in a “oviet GOLF-class SSB are considered
equal,
as 2 much shorter-range SSN~4 or SSN-5 missile.

This has the result of treating & longer-range SSN-8 SLEM the same
Factors such as pre-launch
survivability, hardness to nuclear effects, alert rate, MIRV capability, re-
liabjlity, yield, accuracy, etc., are also not considered.

This measure does not consider the type of submarine which has the SLBM
tubes,
the same manner as one in a conventionally-powered submarine.

It disregards the

For example, each tube in a nuclear-powered submarine is treated in

This measure does not consider submarine deployments.
number of submarines on station, in transit, undergoing overhaul, etec.,
counting only the total number of submarines, regardless of status,

(U) Uncertainties. The number of Soviet SLBM platforms in the inven-
Thexe is

same uncertainty about future estimates which are based upon the assumption

tory for current and past years is known with recasonable accuracy.

of a SAL agreement. These futurc numbers could vary depending upon options
allowed in the agreement and either US or Soviet decisions to place more or

less reliance on SLBMs.
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(U} A SAL agrecment could change either the rate at which new submarines
are deployed or the rate at which older submarines are decommissioned or both.
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' ICBM *ND SLBM LAUNCHERS (1)
- What it Measures. This measure i - ummation of two previous i
2l measures, Intercontinental Ballistic Lau * .- ad Submarine-Launched sal-
4 listic Missile Laun hers. As such, it i. . indication of the total number

of strategic ballistic missiles available to each nation. (V)

e .

T

.

(U) Limitations. Thin measure, being the summation of two other
measures, {(i.e,, Intercont:nental Ballistic Missile Launchers and Submarine-
Launched Ballistic Missile Launchers), incorporates ail of the limitations
of those two measures.

The neasure, by treating both ICBMs and SLBMs ir the same manner, has
the &dditional linitation of treating the inhercntly shorter-range, less

52
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eccurate, lower yicld, SLBM missiles as the equal of the longer-range, more 3
accurate ICBMs.,
(U) Uncertainties. This measure, being the summation of two other 1
measures (i.e., Intercontinental Ballistic Missile launchers and Submarine-~
Launched Ballistic Missile Launchers), incorporates all of the uncertainties ;
of those two measures.
(U} Comment. This measure is considered by many analysts as an in-
dication of first strike capability.
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INTERCONTINENTAL BOMBERS )

RRTTIIN

What it Measures. The number cf intercontinental bombers is totaled,
At the 1974 viadivostokx summit, it was agreed that “heavy bombers® would be

of strategic nuclear delivery vehicles.
“heavy bombers® was not specified in the accord.
It is the Soviet contention that the BACKFIRE is a medium bomber intended
for peripheral/theater missions and should therefore be excluded.

included in the aggregate ceiling
However, the definition of

US Depart-~ .3
sent of Defense technjical assessments of the BACKFIRE pexformance i

ndicate
that this aircraft has the capability of intercontinental missions against

the United States. For that reason, the weasure includes two trond lines '
after 1974, (u)

The only US bomber included in both trend lines is the B-52. The solid _

MYA-4 B
Commencing *

line for the Soviet bomber force includes only the TU-95 BEAR and the
BISON from 1960 to 1978 at which time the BISON is phased out.

in 1979, the solid line includes the BEAR and a projected new 1

ong range
bomber.

The dashed line adds the BACKFIRE bomber to the Soviet force.
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(U) Limitations. This measure, by counting the number of intercontin-
ental bombers, disregards the number of aircraft actually available to fly
missions, That is, the number of aircraft which are operationally ready amd
which might survive any prelaunch strike.

This measure does not inciude bombcr force characteristics such as range,
weapon mixture, payload capability, penetration capability, delivery accus-
acy, etc.

Shorter range bombers such as the US FB-11l, which are capable of inter-
continental missions with in-flight refueling, are not counted in this measure.

U fighter~bombers which are stationed in Europe, which have the capa-
bility of striking western portions of the Soviet homeland, are not included
in this measure. 1In a similar manner, US Navy carrier-based aircraft have
not been included in this measure.

The Soviets also have approximatcly 45 BISON aircraft that have been
converted from bombers to tankers and approximately 65 BEAR aircraft con-
figured as reconnaissance and ASW aircraft, The Soviets could choose to con-
vert these bomber variant aircraft into bombers. These aircraft have not

been included in this mecasure.

(U) Uncertainticrs. There is some uncertainty associated with the nunmber
ox current and past numbers of Soviet intercontinental bombers. Additinnally,
as noted in the deccription of the measure, there is no common agreement
in regard to the de:'inition of an intercontinental bomber. There is appre~
ciable uncertainty 1: lative to future estimates of Soviet strategic bombers
because of the disagtecment in the definition of “heavy bambers” and the
BACKFIRE production :ate.

{U) Comrent. USSR bomber levels decrease from 1960 to 19681 as a result
of increased emphasis on ballistic missiles {both ICBMs and SLiMs) with no
replacement for attri.ionm in the boroer forces. The US increases from 1960
to 1965 reflect the praduction and deployment of the B-52 and its various
versions. From 1965 t.» 1977 US bomber levels decrease as a rxesult of

"attrition with no replicement.
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STRATEGIC NUCLEAR DELIVERY VEHICLES (U}

What it NMeasures. 7The number of ICBM launchers, SL8M launchers, and
intercontinental bambers in the inventory is totaled. For example, a MINUTE-

MAN IXI ICBM with 3 independently targetable warhecads, a POSEIDON SLBM with

10 independertly targetable warheads, and a B-52 with 20 SRAM are each counted

as one by this measure. As another example, a B-52 with 4 bombs is also - E
counted as one by this measure.

(U) Limitations. This measurc, being the si-waation of three previous
measures (i.e., Intercontinental Ballistic Miss, Launchers, Inventory;
Submarine=-Launched Ballistic Missile La' nchers, Inventory; and Intercontin-
ental Bombars, Inventory), incorporates all of the limitations of those

three twasures.
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This neasure, by treating all strategic nuclear delivery vehicles the
. same, has the additional limitution of considering shorter range less accur-
ate SLBMs and less survivable slower baxbers the sane as ICBMS.

{U) Uncertainties. This seasure, being the surmation of three previous
seasures {i.e., Intercontinental Ballistic Missile Launchers, Submurine-
launched Ballistic Missile Launchers, and Intercontincntal Bombexrs), incor-

Y

porates all of the uncertainties of those thrce measures.

{U) Comment. After 1976, both forces are assuxed to stay within the
2,400 total delivery vehicle linitation in accordance with the informal
agreesent reached at Vladivostok in 1974. The projections indicate the USSR

b

inventory of strategic nuclear delivery vehicles decreases fron a caximus of
2,490 in 1976 to 2,407 in 1978. From that point on, it remains relatavely
constant.
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B. INDEPENDINTLY TARGETABLE WARMEADS. (U)

1. General. This section addresses the number of independently
targetarle warheads in the US and USSR strategic inventories. (U)

a. (U) Multiple Warhead Ballistic Missiles. Prior to 1968 stra-
tegic missiles had a single warhead. Therefore, an indication of a nation's
nuclear nmissile strike capability could be obtained by sinnly counting
ICBMs and SLBMs. The United States deplcyed the first multiple warhead

ballistic missile in 1964 17irn the POLARIS A-3 subrarine-launched nissile
became operational. This variant of the POLARIS missile has a range of
2,500 nautical miles and carrics a Multizle Peentyy Vehicle (MRV) payload.
After launch, this aissile's payload secarates into three separate Reentry
Vehicles (RUs) which attack a single tacget in a fixed pattern. The USS
DANIEL WSBSTER was the first POLARIS suboarine armed w.th the MU A-3 mis-
siles. After 1964, most of the US Bavy's 41 ballisti- ~i--ile s :nxarines
were rearmed with this multiple warhcad pissile.

L L Ll

The next logical step in weapcn techrnology wa - izpoent of
the capability to deliver cach of the individual varheads :idependenily, 3
against different targets. When the A-2 wiin 1= three “SVs went to se€a, 3
development was already underway on Muliiple Independently targetable Reentry 3
Vehicle {MI:v} warheads. With this type of wcapon system, the nissile
carries a "Lus" which contains several RVs. After booster burn out and
separation, the bus continues toward enemy territory, dispensing the RVs on
a preset program. Each RV can be aimed at a separate target (i.e., inde- ]
gendent 1y targeted) within a given area of land or “footprint.* The .'s
footprint is dependent upon a number of factors, including missile - .2, 4
characteristics of the bus dispensing mechanisa, and any maneuver -
may e done by the bus. Thereforc. the footprint is limited ang
targe~s nust be within the footlprint.

covaniaal

The first US operational test of a MIRV system oicurred in 1968
with the US MINUTEMAN III ICEBM. This MIRV system, with three RVs, replaced
550 of the earlier MINUTEMAN I and 1 single warhead nissiles in the SAC 3
arsenal between 1970 and 1575, ;
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‘ In 1970, the US Navy fired the first submarine-launched MIRved
:!i . missile, the POSEIDOM C-3. This weapon can deliver up to 14 RVs, has an
iy spproximate range of 2,500 nautical miles with a lesser payload, and is the
R uccessor to the POLAPIS nissile. Between 1970 and mid-1977, the Navy
, ’ coaverted 31 PCLARIS submarines to carry the MIRVed POSZIDON missiles. (The
- T ten oldest. POLARIS submarines are not suitable for modification and still
::’ ’ > . carxy the A-3 missile.) Further modification of the POSELIDON carrying SSBis
::‘ L to carry the new MIRVed TRIDENT 1 missiles will commence in 1979.
2! ’ The US has no wonosoly on Lechnological developoent of strategic
* weapois, and in 1968 the USSR began testing the SS-9 SCARP with a MRV war- :
2:& o head, This wvas followed in the nid-1970s by the developoent and deployment 3
% ' : of MIRVed varheads on the SS-17, S5-18, and S5-19 ICEMs. ;
iii \ _ Subsequently, the Soviet Kavy's YANXES-class submarines have been
) \ credited with carrying the SSN-€ Mod 3 missile, carrying 2 or 3 MRVs, and the
. - . DELTA-class submarines can fire the SSN-X-18 and probably later Simis with
: 4L MIKVY payloads. The latter missiles, with a range significantly in excess of ¥
A A 4,000 nautical miles, are equivalent or superior in that respect to the UF
o Mavy's TRIDENT I SLEM, which is prograrmsd for deployment in 1962-1951, and E
L the proposed TRIDEST II missile, which could become available in the mid-
M -

1980s, at the earliest.

b. Bormder Weagon Loadings. The oix of weapc:s whilh arxe
carried on a strategic bomber is dependent upon the maxinus i:sd carrying
Capability of the bomber and its mission. BSoth US and USSR s -ategic bogbers

are capable of carrying various types and quantities of gravi:: boebs and

Air-to-Surface Missiles (ASMs). As a result, it is difficult to directly

. corpare the nunber of bocber-deliverable nuciear weapons. How:iver, as has 3
7._ - been done in this section of the report, estimates can be made 3y assuming
o . maxisuz weapon locadings in bomb bays and on external mountincu. U3
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2. () Geoneral Lisitaticns and Uncertainties. The measures in this

op-
crational characteristics sui™ as reliability, hardness 2o nuclear effects,
readiness, ctc., are not ceasidered.

section disregard individusl weapon effcectivencss and characteristics.

Estimati:n of the numdars and types of missiles and bombers with 3
their payloads w: e based on US perception of USSR canabilities. Past
quantitics are k.:wn with some assurance, but future ausbers and types of 3

delivery vehicle: and thercfore numbers of warkeads, are uncertain.

- 3. Mcasures Considered in This Section: :

NIRYed ICaMs 3
®IRVed Sli:us
.MIRVed ICitis and SLBVMs

.

Indercndernt ly Targetable
Independen:ly Tarqetable
Independent ly Targetable
independently Targetable
Independently Targetable

ICBM Warheals

SLBM Warheads

ICRM and SLEM Warheads

Baeber Warheads

ICBM, SLBM, and Bomber Warheads (U)
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(U) System and warhead characteristics such as yield, accuracy, relia-
bility, etc., are not considered.

(U) Unceztainties. There is some uncertainty as to the number and types
of current Soviet MIRVed ICBMs. Future projections are estimates oaly and
are based upon US perceptions of Soviet capabilities and intentions. These
projections are a best estimate assuxning a SAL agreeaent which would place
a limit upon the number of ballis:ic nissiles which could be MIRVed.

(U) Comment. MINUTEMAN IXI, the cnly US ICBM with a MIRV capability,
reached its saximum planned deployment of S50 missiles in 1976. However,
the nunber of MIRVed Soviet ICHBMs has continued to increase since their
first deployment in 1975,

To date, SAL talks and agrecments have addressed nutbers and types of
ballistic missile launchers and the nusber of ballistiz aissiles which could
be MIRVed, While the total number cf warheads may have been discussed, there

has been no indization of any lieit on the number of warheads delivered by
MIRVed vehicles.
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(U} Uncertainties. There is some unc-rtainty as to the number and types
of current and past Soviet MIRVed SLBMs., Future projections are estimates
only and are based upon US perceptions of Soviet capabilities and intent.
These projections are a best estimate assuaing & SAL agreemsent vhich would
limit the number of MIRVed ballistic missiles.

(U) Comnent. Between 1970 and 1976 the US replaced the POLARIS missile
with the MIRVed POSEIDON missile in 31 S§SBNs. The remaining 10 US SSBNs vere
not modified to accept the larger POSEIDOK missile because their launching
tules were smaller and therefore extensive modification to both the sulmarine
and missile tube would have been required. The US plans to introduce the .
TRIDENT C-4 missile in 1980-81. This will be done in two ways. First, by
replaciag POSEIDON nissiles with the C~4, and second, by the addition of
TRIDLNT salmarines (with the eventual decommissioning of the 10 PCLARIS sub-
marines). The USSR inventory of MIRVed SLBMs will also probably continue to
increase due to retrofit, modernization, and new construction prograks.
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MIRVed ICBMs AND SLbds (U)

What it Measures., 7he number of MIRVed ICBHs and SLEMs is tot:led. (U)

. (U) Note: The US started to MIRV its systems in 1970 but since
. the USSR did not deploy MIRVed systems until 1975,
the measure depicts MIRVed ICBMs and SLBMs since 1974, 3

vlsda s

(U) Limitations &nd Uncertaintics. This measure, beinc the summation of

. two previous measures, is subject to the same linitations ar: uncertaintier ]
of those measutres (MIRVed ICBMs and MIRVed SLBMs). Additionally, it has the |
further limitation of treating ICEMs and SLBMs as equals.

{U) Comment. The informal agreement reached at Vladivos:ox in 1974 set
an upper limit of 1,320 MIRVed ICBM3 and SLBMs. Within the proposed limitations,
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either side may elect to place more reliance on "BMs than in the past.
Additionally, with no limit being considered on the number of RVs per MIRVed
warhead, the total number of warheads may change drastically in the future.
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INDEPENDENTLY TARGETASLE ICBM WARHEAUS (U)

what it Measures. The number of independently targetabie warheads

et v Jud

associated with ICBM boosters is totaled. For example, an ICBM with three

Multiple Independently targetable Reentry Vehicles (MIRVs) is counted as 3

in this measure, whereas an ICBM with a single warhead is counted as 1. An

ICBM with three MRV (separate reentry vehicles which ara deliveved in a fixed
. pattern about a single aim point} is also counted as 1. The ICBM force lewvel
. is determine? by counting missile launchers, rejardless of status. In a

sense ther, this is a measure cf the nunber of scparate aim points an ICBM

force could target were all of its missiles operational. (U)
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(U) The total number of Soviet reeitry vehicle warheads is hased upon
our perception of the nurber of missile launchers and assumptions concerning
the number of MIRVed vehicles associated with these launchers. The possi-~
bility that some of these launchers may have a refire capability has not
been considered. ;

(U) A portion of the Soviet missile sites arc undergoing upgrade or con- E
~rersion at any time. Hence, our estimate of what independent reentry vehicle
warlieads may be associated with these sites and our knowledge of the number E
of launching sites in such a status affects the total number of RV warheads
which are actually available at any time,

(U) Uncertainties. The current and past numbers of Soviet ICBM launchers
are xnown with reascnable accuracy. There is a degree of uncertainty associ-
ated with the nunber of MIRVed Sovict JCBMs and number of warheads per #1RVed
ICBM, There is also a degree of uncertainty associated with the numbers of
future Soviet ICBM launchers. These numbers will depend ipon any SAL agree-
ment and Soviet options and decisions to exchange 1CBMs t:r SLBMs,

(U) Commcnt. 1In 1976, with the completion of the MI {JTEMAN III deploy-
ment, the US inventory of independently targetable ICBM w, -heads reached its
current level of 2,154, The USSR inventory, on the other lLand, has continued

to increase as older un-MIRVed systems have been replaced with newer MIRVed
systems,
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INDEPENDENTLY TARGETABLE SLESM WARMEADS (U)

.

what it Measures. The number of independently targetable warheads
associated with Sutmarine-Launched Ballistic Missiles (SLBMs) is totaled,

For example, the US POSEIDON SLBM with ten MIRVs is counted as 10 in this

measure, whercas the Soviet SSN-6 Mod 1 SLBM with one warhead is counted as i
1. However, the US POLARIS A-3 SLBM with three MRVs (separate reentry

vehicles which are delivered in a fixed pattern about a single aim point)

is counte? as 1. Thc SLBM force level has been determined by counting
SLBM-equipped submarines, regardless of status. 1In a sense then, this is . 3
a measure of the nurber of separate aim points an SLBM force could target
were all of its submarines and missiles operational and were all of its

submarines within launching range. (U)
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(U) The number and type of SLBM sulmarines is not considered by the measure.

{U} Uncertainties. The number of Soviet SLBM platforms (and hence number
of boosters) in the inventory for current and past ycars is known with rcason-
able accuracy. However, there is some uncertainty about the number of MIRVed
Soviet SLBMs which affect the calculations upon which the totals are based.
The estimate of future numbers of Soviet SLBMs could vary depending upon any
SAL agrecment and Soviet options for decisions to replace ICBMs with SLBMs.

{U) Comment. Both nations' inventory of independently targetable SLBM
warheads has continued to increase throughout the time _eriod addressed. Tni-
tially, this was caused by the increasing number of ballistic missile submar-
ines deployed by cach nataon, and later by repiacement of un-MIRVed SLBMs with
MIRVed SLBMs.
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INDEPENDENTLY TARGETABLE I1CAM AND SLBM WARHEADS (U)

what it Measures. The nucber of independently targetable reentry

vehicles associated with all of the ICBMs and SLBMs in the inventories is
totaled. 1In a scnse, this 15 a neasute of the total number of scparate aim
points which could be targeted by an ICEM and SLAN force were all of its mis-

sile launcners operativnal and all $SBNs on station. (U)

(%) Limitaticns and Unecrtaintics, Thin moasure, beana the summaticn of

two previous measures {1.¢., Indcpendently Targetadble ICHM wWarheads ansd  In-
dependently Targetable 5LAM Warkeads), incorporates ail of tme limitations
ard o, rtainiies of thos:: two mcasures.

Tur peasure, by treating all warlcads the save, las the additional limi-
tavicn of tresting the shorter ranqge, less accurate, SLEY as the equal of the

intercontinental range, £Orc atcurate 1Cu%.
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INOLENDENTLY TARGETABLE BOMBER WARHEADS (U)

What it Measures. The nunber of independently targetable strategic

bomber weapons {bombs and ASMs) is totaled. Strategic bomber inventories and
maximum bomber loading consistent with both aircraft characteristics and weapon
availability (where known) have been used. In a sense, this is a measure of
the total number of separate aim points which could. be targeted by a bomber
force were all of ats bombers operational and loaded to the maximum consis-

tent with weapons available. (U)

{C) Linitations. This mcasurc, being an extension of a p:evious acasure
- {i.e., Intcercontinental Bonburs) incorporates ail of the limitations of that

- measure,
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Operational bomber loadings are dictated by mission assignment and may
vary greatly from maximum possible loading.
This mcasure has the additicnal limitation of treating gravity bombs the

same as ASMs. 1t sgnores weapon yield, delivery accuracy, and, in the casc
of ASMs, weapon ranje.

b

The total number of dombs and ASMs available at any given time may be
greater or less than the entire bomber force's capacity.

i A i il

() Upgcextaintics. This measure, being an cxtension of a previous measure
wIntercontinental Bombers), incorporates all of the uncertainties of that

I

measure, There is appreciable uncertainty relative to numbers of Soviet
bombs and ASMs availabdble.

(U) Comment, The number of bomber weapons available to a force is much
.. harder to determine than the number of ballistic missiles. Nuclear weapon
: storage sites may or may not e collocated with the normal boober bases or
; at daspersal airficlds, Wearon storage and availability may be directly re-
lated to the aircraft aission and have littic relation ¢o the maximum load
< capability of thc borber. On thc othwer hand, boaber missions may be planned
’ to try tou take advantage of maxinvme Lomber loading. Therefore, comparisons
of bomber weapons nust address maxiruns, realizing these comparisons are
ypjer limits and therefore jrobably overstated.

The: US bomber force, and therefore independently targetable boaber
weapons, increasel until 1965, after which time theie vas a decreasc in the
nusber of bombers -inti) the late 1970s, Although the number of US bombers
Temains constant a.ter 1977, introduction of the ALCHM in 1960 will dramatic~
ally incrcase the sumber of warheads,
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INDEPENDENTLY TARGETABLE ICBM, SLBM, AND BOMBER WARHEADS {U)

wWhat it Measures. The number of independently targetable reentry
. vehicles associated with ICHMS and SLBMS plus bomber-delivered bombs and ASMs
is totaled. 1In a sense, this measure totals the number of secparate aim puints
which could be targeted by an offensive strategic force were all of its mis-

siles and bombers operational. (U) .

i Ml el e L

iy
kil il

- (1) Licitations and Cncertaintics. This measure, leang the susmation of
three previous amcasures {i.e., Indcpendently Targetable ICWM :.arheads; In-
dependently Targetadble SLBR Marbeads: and Independently Tazge* able Bomber
Weaspons), incorporates &ll of the limitatjons and uncertiinties of those threc
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. This measure has the additional limitation of treating ICBMs, SLBMs, 3
W 3
7}1‘3 bonbs, and ASMs as equals regardless of range, accuracy, or yield.

L ¢ ‘Comment. A comparison Of the total number of independently target-

3 L able warheads in each inventory without due consideration of all the various

systes characteristics can be¢ aisleading. Equating ICEM RVs, SLBM RVs, and 3
bombs igrores too many variables. (U) ;

{U) Two figures are provided below to illustrate the total number and
types of independently targetable ICBM, SLBM, and Bomber Warhcads through
the period covered by this report. Figure I1I-1€ illustrates the US strate-
gic independently targetable wazhead force composition, and Figure I1-17 jl-
lustrates the Soviet force composition.
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. c. THROW-WEIGHT . (V)

E - 1. (V) General. This section addresses the throw-weight of the U5 and

+ . USSR ICBM inventories. Throw-weight includes the weight of the warhead(s),

) any penetration aids, dispensing mechanisms, bus, fuel usea for maneuvering, 1
etc. It reflects the weight-throwing capacity of a ballistic missile and

KX fs, therefore, a measure of the weight of the part of the missile above the

é& last boost stage.

E;t Since throw-weight is generally relatcd to missile size, & cospari-

, son of SLiMs which are limited by submarine size, has not been included.

b

2. (U) Limitations and Uncertaintics. The ccrrclation between warhead
iy - weight and throw-weiglit of payload variey with individusl wespon typas and

confiquratiors., Addressing throw-weight by itself ignores other indicatcrs
of weapon effectiveness such a3 warhead yield, accuracy, etc., in addition
to the operational constraints of individual weapon types. For a discussion
of aissile yield to weichtl relationships see Appendix A.

Throw-wcight can be used as a measure ~f the potential for increasirg

the punber of warkeads, As a counterforce indicator, throw-wcight relstes

Ll

very roughly to weapon yicld but not to delivery accuracy which is more im-

portant vhen ~onsidciing couanterforce capabilities. Throw-weight's tough

relation to yield is an ovirail indicator of countervalue potential. Mow-

i il

ever, in today's world of M%Vs and MIKVs, throweweight’s relation to yield

Iy E
e and equivalent seqatonnage (and thereiore to fallcot and blast) is diminish~ 3
s ing. As a result, the rclation of throw-weight to urban-industrial damsge 3
ke * potential is increasingly invalid.
K There is uncertiinty as to the paylosd or throw-weight of Soviet ]
systens, and figures are tased on US perceptions. rurthermore, the future
: - nurbezs ard types of delivery velicles are dependent wpon SAL agreesents
i; ard options contained within thes,
i 3. Mozgure Censideced an This Section:
. ICHN Throw-Keight (U
41

Page 82 was Delated.

- - - e C e ewt e mm  eae m.  wmes

W0 el Do i L U 4

A A A N A S L AN e N W A AT RO IRy




-l e ﬁﬂmm“‘“muuuﬂiﬂtw-*--wmmm-
YIS YT I WSeE W LT W

.

T TETE

o omte e

() The calculations presented in this mcasure azc bhased upon the premise
that all weapons are reliable. This, of course, is not tne case. Addition- ]
ally, at alnost any time some proportion of a nation's ICBM force is not
operational. For instance, an 1CBM may bo off line for such rcasons as test- 3
ing, maintcnance, upgrade, ©r conversion. Hence, the measure tends to over- 3
state ‘ke total throw-weight of both nations.

(U? The ncasure does not include other factors of ICBY system and missile
effectivencss. For cxamjie, weapon yiceld, accuracy, silo hardness, reaction
tine, ctc., are disregarded,

U) The mcasurc does not include A comjarison of the relationships be-
tween throw-weight, range, and jayload.

{) Tncertaintic=. The calculations are based in part upon our pereeption
of the throwe-wright Jc:ocisted with Sovict ICBMz. The numier of past and 3
curgent Sovict ICBM systems 12 kaown with reasonable accuracy. Futurc of+~
timates of Sovict ICkMs are lous Sortain.  These ostimstes are Sasad uyjan the
assumption ¢©f a SAL ajgreement lut will depend upot Soviet options and de-
cisions reiative to the ICHY foace, These is a significant deyrec of un-
coertainty associited with gur perocptiun of the throw-weight capability of

these Systens.

(U} Cocment. The Protocol 10O the May 26, 1972 Iaterim Agrooment on
STLAtLgIC ams 1 .:itatiohs States that ther~ shall be no cunversion of “light®
ICTKis L0 “heavy® .Chts, althuouyh thero were ho agreed upon defanitions of
*light™ or “hcavy'. The TITAN 15 is conatderod to be ths only “hcavy®™ S
1CBM, shereas the §S-7, 5S-H, $5-7, SS-18, and 55-19 Sovict I1CKM: are ail
considered “heavios®.  Future SAL agrecnonts say also address throweweiglt
limitations. To b specific, however, both sides sust agree upon a set of
definitions which c7ld Ix used to determine copgrliance with the ssresmcnt.

"
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; (1) 1 3
H b
N o. SLAN MAXINUM RANGE. (U) 3
3 1. (U) General. The maximus rangye of SLBus in one force is compared ;
to the maxisum range of SLBMs in the other force.
r*f‘ - S This comparison provides an indication uf both potential target ]
:4:‘ coverage and size of subnarine operation arca. The longer the range of the 3
“: SL3Ms the wider the choice of targets from a g9iven operating area, or con- E
L versely, for the same target set the potential operating area increases. ;
‘?,; The total ocean ares is about ten times the combined land area of ]
) the United States and the Soviet Union. If the ranyo of SLBMs §n either
= nation’s arschal permits the use of only ten jexcent of the total ocean arca 3
] as ballistic missile submarine operating ares, thc Anti-Submarine Warfare 3
iy {ASN) problerm 3= iwase., On the averaqe, if 4l sulearines vere on station, 3
i E:, cach subearine would have over 150,000 aquate miles of ocean in which to
;g*: cperate. E
- Since ICPMs arc ucfined a3 having ramges of 3,000 to 8,000 nauticsl
miles and can resch targets in the other nation's homsland, a comparison of
el the rance capability of these systess is meaningless,
]
fﬁ 2. () Gencral Limitat{ons ant I'nteptsinties. All other measures of
3 SLEM effcctiveress are disrcgazded incluling any cyervationsl constraints on
- an SLiM force. Further, the seasure only toflects the maximuw range of any
ke
741 51LM in the force. It doos not provide any indicstion of the nueber of
0 SLBMs with that range.
3 There is scee tncertainty as to the sctual ranges of Soviet SLIW E
g bet systems. ;
= 2
:) 3. Peasurs Considered in This Scction: :
Xk SLEM Maximus Range (U) E
23 :
fa b .
=a :
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SLBM MAXIMUM RANGE (U)

What it Measures. The maximum range of one nation’s SLBMs is plotted F
againot the maximum rarge ot the other nation's SLBMs. For example, in 1973 3
the Soviet Union intyoduced the 4,200+ nautical mile SSN~3 SLBM. At that

time the POSEIDON C-3 nissile, with a nominal range of 2,500 nautizal miles,
was the longest range Us SLBM, (U)
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(U) The measure disregards other measures of SLRM force cffectiveness such
as alert rate, accuracy, yield, etc.
(U) Unceortainties. There is some uncertainty associated with the year of

introduction. of Sovict SLBM systems. There is a greater degree of uncertainty

as to the maximum range of Soviet SLBM systems, For future ycars, our per-

ception of Loth US and Soviet SLBM technological improvenents introduces
additional uncertainties.

(U) Comment, 1In genceral, major improvenests in the arcs of SLBM range 1

are presently limited by sutmaraine size and missile-propellent technology.

b .

$
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E. GROSS YIELD. (V)

1, (U) General. This scction compares the total nuclear yield of the
strategic nuclear forsces.

Yield of nuclear weapcns is a moasure of the explosive envuryy that
car, be relcased Ly the weapon. It is common practice to state this in temms
of the equivalent quantity of TNT required to produce the same eaplosive
force. Thus, a yield of nne kiloton (KT} is5 equivalent to 1,000 tons of TNT.
One megaton (MT) is equivalent to 1,000,000 tons of TNT or 1,000 KT. The
nuclear weapons exploded over Nagssaki and Hiroshima in 1945 had yiclds of
aprroximately 20 KI'. Most early strategic missiles had yields measurcd in
the regaton range. Technological improvements increased the delivery accur-
acy while MRV and MIRV systems decreased the available weight for individual
warheads using the same boosters. 1In other words, these two facts firat per-
mitted and then required fabrication of smaller yield weapons so that today,
the individual warhead yield of many stratecic systems has been rxcduced and
is measurcd in kilotons.

The gross yield of the strategic bomber forces reflect only the max-
imum total yield which could be devlivered based upon aircraft design and
weapon availability., Actual arrcrafZt loading is mission rather than dosiyn
orjented and is in part dictated by the amount of fuel carried by the ajir-
craft and the distance to the target. In addition, cach bonber can normally
carry a larze variety of bombs and/or ASvs,

2, (U) General Limitations and Upcertainties, A force comparinon based

upon the gross yicld of the weapons fails to consider other measurss of
weapon effectivoness such as reliability, readivess, accuracy, etc.

Gross yields of bomber forces reflect the maximum weapon loads th.:-2
col1ld be deiivered. MHowever, any arrcrait loading is mission rather than
design oriented, and any comparison of gross yicld based upon alrcraft cepa-
bilities can be misleading.

Gross Yield has bucn used os & reasure of urban-indust:iial damagye
potential. As a measure of blest potential, the measure fails to account
for target s vucturc, height of burst, and the variation in blast effects
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with individual yields. As a mcasure of fallout potesntial, tne medsure ig-

' nores the fission fraction, the pop-alation dastrabutiou, shuliter = -t tyres
. of structures, ard wind speed and dispesside characteras s » IoLnese .
. sharacteristivs yreatly anfluence urban-i .Qastrial darace
Narvers ond yrelds of 30Viet ecapant arc bLased o L erfeptions 3
. and eStimates, Fulare nembers are dejendens upon any AL aszvements and
WP Taoine Lhereas,
3. Moature s O emidored an Th.rs T - ctiunr ]
3
: O (S 0 S S ]
LM L2 r.s Yaell
ITBM ur f SLBM Gross oL ld 3
& mler Sross Yieid 3
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{U) The tota: value {gross yield) of Soviet ICBMs is based upon our per-
ception of the type and number of observed ICBM launching sites. As a
result, the possibility that some sites may be capable of launching more

than one ICBM is not considegzed in the measure, 3

(U) Uncertaintices. while there is little uncertainty associated .vith
current and past numbers of Soviet JCE4 launchers, there is a greater deyrec
of uncertainiy associated with the type and yield of the warheads associatcd
with specafic xcéa systens,

Since some of the Soviet ICBM systems are deployed in different con-
ﬂguxations., there is uncertainty as to the nuaber of MIRVed ICBMa as
well as the yield and number of warheads on these missiles.

Future estimateg, which effcct tie totals, are based upon the assumption
of a SAL agreenent which would place a limstation on .he number of strategic

nuclear delivery vehicles as well as MIRVed launcher:.

{U) Cammsent. Originally, both the US and the USS: deployed large yield
wazhcads on their ITAMs. With the introduction of MI:’ capabilities and
improved delivery accuracy, never systems have generally had smallér yield

warheads.
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(U} The total value (gross yield) of Soviet SLBMs is based upon our per-
ception of the type and nunber of obscrved submarines.

{U) Uncertaintics. While there is little uncertainty associated with
current and past numbers of Soviet SLBM launchers, there is a greater degree
of urcertainty assocjated with the type and yicid of the warhcads associated
with specific SLBM systems., Since same of the Soviet SLBM systems are de-
ployed in different configurations, there is uncertainty as to the number of
MIRVed SLBMs as well as the yield and number of warheads on these missiles.
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@ ICBM AND SLBM CROSS YIELD (U)

'k
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LRt

what it Measures. This peasure is a comparison of the total yield
of all the ICBM and SLBM warheads in the force, {U)

:‘?‘ﬂ—

:g:‘

=

’
o
e

-

3 . . (U) Limitations and Uncertaintics. This mcasure, being the sumation

a . of two previous seasures (i.c., ICB® Cruss Yicld and SLBM Grcois Yield), in-

A coiporatcs all of the linitstions and uncertaintics of those ‘wo seasures.

i g (U} Comsent. The comments jertinent to the two previsus vcasures l.c.,
%“* 1ChM Cross Yicld and ILBM Gross Yield), apply to this mcasure.

' e to the numit s and yields of ICLMs in both forces, the major con-
. tribution to this swasure is from the ICAMs,
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BOMBLR GROSS YIELD (L)

TR

(V) Yor the ¥, the numlyr of wwaions availasle did rot alwars allow
Aaxisum lomiing o7 all Lonlars. ®hen that occuffed, wedpun AnvVentory e«as

used as the limitir, factor.
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: (U} The total value (gross yicld) of Scviet bombers is based upon our ger-
T ception of the type and nunber of Soviet l«xzber forces. It was assumcd that
there were enough bomabs and ASYs to fully load all Soviet bembers.
{U) Uncertainties. While there 15 little uncertzinty asscciated with the
. actual nunbers of Soviot bambers, there is a great deal of unzertainty with
K : the nunber, type, and yiclds of warheads associated with these bombers.
3 Futtre estimates of Soviet bombers arce dependent cn Sov:iet cptions in any
]
&) SAL agreesents,
)
‘4
{U) Cocment., There are zany corbinations of bombs and ASMs which can be
carricd by the bocbers in both forces., In addition, bambs arc available in
a range of yields froam a few kilotoans to nulti-regatens. For this aad others 3
neasures which apply to bocber weapons, bambs were assuned to have a 1.0 MT
yield.
t
a8 :
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i
s
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£
i
K
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IC=M, 31BM, AND BOMPER VIELD ()

what it Measures. The yield of ICBM, SLBM, and bomber warheads
is totaled, (v)
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{¥) Limitations and Uncrrtq.rtics, Thig measure, iwing the surmation of

i three previocus measures {3.e., I7ZM Srouss Yield, SLRM Cross Yield, ard hoo o
L]

; GCrossg Yicldl, incorporates all cf he limitations and uncertaantices of tlwae
. three measures,

t

) Coment,

The coments 2x2rinefl Lo the nmeasures wh: h 3fc swxed

% for this seasure {i.c., ICBM Trues Yield, LLEBM Gross Vicld, ard Bouaber -.roz:z
',;? Yield), also agply to whiz zeas.re.
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—— for the 'S, tle Jreatest contrilietion to this neasure froam 1960 to 1375

"
o

i3 f1om the bomber furce. After 1275, the contrihutions froa the bomber

7,

o frroe and ICRM force are adbout equal. The USSR, however, has its greatest

e : contritution fron the IC3M force throushout the meriod.
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F. LOUTYAENT “ICATONS. (U) :

1. 12)  mmeral. Inis section comrares the Eguivalunt Ve jatnes {(2MT) 3

of the zeraza:is ruclicar farces. ENMT is g Tcasure of L13St I3 ggasnust

LItAN-IraiotTzial targets.  This Teasure LeAfSs 1AID ACcouhI Ule 1% that a

n . .
i

veipon's destructive power does not grow linearly with an infreazs 1n weapon

vield. fFor wre sare %arset, 3 25 =egaton (MT) waapen is nat JL %i-és as

- e

destiucIive 23 &4 1 T seagsa.

o

Actzrdangly. % ordes o esfirate the Jestrittive Zapszility of

-

-

. . X
1arGe meapsns, the yield 13 Laken 20 some fracsienal qower {1.¢., @ & wnere

x€3). This fz:xalaticn reilects tie fact hot Llast 1$ s; heritel in onatuge

Ll i

&7 the nutlear weapen eficois are farzicnaiy

4

direcred upwarl ints The azrosshore rather thea along or into tie Jeound.

An addzzinnel assu~iticn :s that tle wotentlal targel stes 1t st Tmaldler
whoes tha rossiling iezital area of the weajon.

.
- WCAPOS I 2ar 0T Losh Ne Lardcl ared, iMT wverestimates the

the W uan's

£ the letlsl ares of the

bkl ik Y

ChArACIELI 5 Tn 9t IOt wesion £4 e
3 2

Foen wioten 2o fe e teel to twtetnizrds for vields leass el

wields lar s inan 1027, sinre the lethal sres 9f a veajun

L0 313C ©f Toowt UrLIn~Lrdustrial LA, Arcas, 4 Lowef Yalae <! x (1.8

X ® 1:,2) =as rewh used. Matrermaticslly, this tecomes:

BT - Y

»
it bl bt

wiere: Y a8 reasared an MT

"

ard x o 0.6/ for Y-}

T

X = C.5 for ¥l uf

For exaajie, 3 175 XT warkead is valied a3 0.22 TMF ard A 1T MC

b

warhead is valurd as 3,16 by thas measure.

T Y B TRy L TE ]

The camparigon of the IMT of the vier f{orces of both raticns is

. based upon Z'e assiF;Tiins condrrning loadings described {n Secti.n B,
3 Indenendeatly Tarqetas'ec Warheads, and in Sectisn I, Lrsss Yiell.
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i‘§ : ) _3- (U} General Limitations and Uncertai-ties. Equivalent Megatons
ii i “is a measure of urban-industrial dasnage; however, as formulated, EMT tends
o ; to overestimate the asount of dasmage. The exponent in the calculations
}! .4 should be dependent in a non-linear fashion cn the yield of the weapon, the
R : target size, and target campositich; however, as fornulated the expcnent is
o ' solely a function of weapon vield. The major factor in the overestization
’ . is simply that, with the except:on of major cities, a nuclear blast arex E
!Q' can casily exceed the size of the city. Cther factcrs of individual weapon :
3:“ characteristics and effectiveress as well as orerational constraints on the

2 N

delivery systeas are also not censidered by this neasure.

These is uncertainty as to the nunlers and yiellds of Soviel warheads.

3. Measures Considerced in Thig S.cticn:
- 1CBM Equivalent Meqatons
ii SLBM Equivalent Megatoms
£, ICBM and SLBM Equivalent Megatons
K Boober Equivalent Megatons
Edh ICBM, SLBM, and Bomber Equivalent Megatonz (U)
a5 : .
‘i)
‘tb
3 .
£ 9 L ]
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ICBM EQUIVALENT MECATCNS (U)

what it Measures. This oeasure sims the Eguavalent Megatons (IMI) of

all tie ICHHs in the force. (L)

Linitaticn., E4T i3 & valid mcasurement of tlast capability aqainat
grban-iadustrial aca 2arsets; hedevar, it is not e valid easure azaanst
jorat terget: and/.r Rardened targets. )

{C) The total viiucs of =77 stezibuted o Sovict ICEMs are lased upen our

perception of the ;3¢ and numder of Suviet ITEM jaunchers. 23 & vesult,
e §ossibility tnat suee lannchers 2ay be Cajarle of lsunc: ing nore than

one 23stie 12 aot included 1 fle Mednure,
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at‘:; {U) Uncertainties. There is little uncertainty assotiated with current -
S i . .
",:t‘; . and past numbers of Soviet ICBM launchers. There is, however, a degree of un-
::%:’ certainty associated with the type and yield of Soviet =issile warhcads. 3
is::‘! ¥ There is also uncertainty in the future estimates of MIRVed ICA!s and the
FE,4 v
’ ol aumber of warhecadr associated with cach IZBM. Future projections are based 3
|
é;.? . ‘ upon the assumption of a SAL ogreement which would place a limitat.ion on the
i&..’. : number of delivery vehicles and MIRVed ICBvs,
h ’ . .
;:i‘: tod A portion of launching sites is undergoing overhaul/upgrade or conversion F
A . L . ] . ) . - -
;30,’; ;- at any given time. Hence our estimate of which warheads may be associated
R . N
Pl : with these sites affects the totsl FMT calculation.
z 5
- & 1
‘; R 4 (L) Commrnt. Using a single set of cxponents in comparing the two forces
& : - does .not consider the different . between US and Sovict urhan arca charac-
- " tepisticy. Civil defensc mcasures, construction, and dispersion all co
c tribute to these differcnces.
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SLBM EQUIVALENT MEGATONS (U)

Rt —_

R -
;{0: what it Measvres. This measuze sums the Equivalent Megatons (EMT) of
ig“" zll the sSiLBMs in the force. (U)

it
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o]

)

;‘t't

G‘q
K 'O
M
ayh
X

]
Linitations., EMT is a valid measurement of blast capability against
urbar-industrial aria targets; however, it is not a valid measure against
point targets and/o: hardened targ:ts. (U)
() The total vilucs of Soviet EMT is baced upon our perception of the

type and number of £ .BM launchers.
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(U) Uncertainties. The current and past numbers of Soviet SLBM launchers
is known with recasonable accuracy. There is some uncertainty relativ: to
future estimates of Soviet MIRVed SLBMs and the number of warhcads associated
with each SLBM. Future estimates are based upon the assumption of a SAL
agreement which would place a limitation on the number of SLBMs. Therc is
also a degree of uncertainty associated with the type and yield cf the war-~
heads on these missiles.

A number of submarines may be undergoing overhaul and/or Zonversion at
any given time. Hence, estimates of what warhcads may be associated with
these submarines affects the total EMT calculation.

(U) Comment. Although the smaller yield (less than 1 MT) warheads or most
US SLBMs gain in value by this measure, large cities still would probably
require targeting by more than one SLBM. This complicates the targeting

problem because of fratricide and timing considc:ations.
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ICBM AND SLEM EQUIVALENT MEGATONS (U)

What it Measurcs. This measure sums the Equivalent Megatons (ENT) of

all the ICBMs and SLBMs in the force. (U)

(U) Limitations and Uncertainties. This mecasure, beanst the summatjon of

two previous mea.ures (i.e., ICBM Equivalent Megatorns and :i1BM Equivalent
Megatons), incorporates all of the limitations and uncerta:nties of those two ]

measures.

(U) Comment. 1In addition to the comments applicable tc the previous two
measures, which are also appropriate to this measure, combiuning ICBMs and
SLBYs into a single measure disregards differences in operatisnal consider-

ations that exist betwecen the two Separate wcapons systems.
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