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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
oy

1 Iy

3 .
-




P

ey

e

St ss b n S AT s At A A

LY

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.

RITILN

- 20 e

T

PP o ey s
=
[

.

PR




® 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.

37

ke

[Ty s

i

"




)

%

i

"
«

P RN ek b

e,
-

oo aqion o8

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

T M
i N T
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,

Page 97 was Deleted.
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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 :
Y B
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.
; ¢ 7
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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 ]
KX ; :
¥ H
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F
4
: . 194 ot T
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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

R

o

it

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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BOMBER EQUIVALENT MECATONS (U)

What it Measures. This measure sums the Equavalent Megatons (EMT) of

all strategic bomber offensive nuclear weapons. (U)

PURTN P

Linitations. While EMT is a mcasure of blast damage ég;inst urkan-

industrial targets, it is not a valid measure against point and/or hardencd
targets, (U)

(U) Assumptions concerning bomber loading were addressed under Borber
Gross Yield in Section E of this Chapter,

.
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(J) Uncertainties. Current and past numbers of Soviet bombers are known
with some accuracy. However, the number and yield of weapons used in bem .cs
are subject to a wide range and hence there is a great deal of uncertainty
as to both the US and Soviet values, However, since the same basic assump-
tions have been made with regard to weapon loading, this measure represents

an upper limit for both forces.

{.) Comrant. Just as in any measure of bomber weapon capabilities, total
borser EMT 1s dependent upon the assumptions made concerning bomber weapon
Ioading. With the large number of different yield weapons available, such

assumptions can introduce large errors.
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ICBM, SLBM, AND BOMBER EQUIVALENT MEGATONS (U)

what it Measures. This measure sums the Equivalent Megatons (EMT)
of all ICBM, SLBM, and bomber forces. {U)

(U} Limitations and Uncertainties. This measure, being : e summation of

. three other measures (i.e., ICBM Equivalent Megatons, SLBM Equivalent Mega-
tons, and Bomber Fquivalent Megatons), irncorporates all of th- linitations

and uncertainties of those three measures.

{0) Comment. The comments applicable to the three previou: reasures

.t

which make up this measure are also appropriate to this measure. Addition- k

ally, this measure does not consider the differences in delivery vchicle

and/or launcher characteristics.
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il LETHAL APEA FOTENTIAL. (U)
1. . General. This section compares the total lethal area potential

of the strategic nuclear forces, The lethal area potential, as defined
here, is the area on the earth's surface which will be covered with at least
15 psi of overpressure when a weapon is detonated at its optimum height of
burst for maximum blast overpressure. This area is expressed in square
nautical miles in this report. (U)

() Lethal area potential provides an estimate of the capability of
nuclear weapons against soft area targcts. Hence lethal area potential like
EMT may be used as a measure of capability against urban-industrial targets.

The value of 15 psi has been arbitrarily selected; however, the

following ceffects are observed at that overpressure: (U)

15 psi Overpressure Effeccts (U)

Threshold of Lung Hemorrage

Skull Fracture > 50% (translation effectc)

Lethality < 1% (translation effects, persons
in the open)

Lethality > 30% {translation effects, persons

near structures)
At least 90% probability of severe damage to:
Single and multistory wood framed buildings
Sinole and multistory masonry buildings
Sin¢ ¢ and nmultistory reinforced concrete buildings.

2. {U) gGerer. Liritations and Uncertainties. As a measure of urban-

industrial damage, .athal area potential usually overestimates the amount of
damage, This is be 1use the blast area may exceed the size of the target
area and because the amount of actual damage within the blast area is de-
pendent upon other f.actors such as target composition., Appendix B discusses
the US and USSR urba:;~-industrial tirget sets which must also be conrirercd

1n attack planning. Other than yield, individudl weapon character.stics,
elfectiveness, and of crational constraints are not considered by this measure.

There is unce.’tainty as to the numbers and yields of Scviet warheads.

3. Measures Considered in This Section:

ICBM Lethal Arca Potential

SLBM Lethal Area Potential

ICBM and SLBM Lethal Area Fotential

Bomber Lethal Area Potential

1CBt, SLBM, and Bomber Lethal Area Potential (L)
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ICBM LETHAL AREA POTINTIAL (U)

What it Measures. The total lethal area potential of the US and USSR

ICBM forces is compared, The area, measured in square nautical miles (n.:.z),
subjected to at least LS psi overpressure is determined for each weapon arnd
then summed over the force. Each weapon is assumed to be detonated at its E

optirum height of burst for blast overpressire. (U)

(U} Limitations. Although this measure provides an indication of the
total area which may be subjected to a given overpressure by all of the
ICEMs in the force, it does not take into account synergistic «ffects re-

sulting from other nearby weapon burcts.
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This measure fails to take into account other weapon systems character-
istics. Factors such as prelaunch survivability, alert rate, reliability,
accuracy, etc., are not considered in this measure. 3

The measure also does not consider specific target types or hardness. E

(U) Uncertainties. The 15 psi blast contour is a function of weapon
yield. Hence, any uncertainty in wecapon yield is a primary cause of un-
certainty in this measure. Since blast overpressure has been sutmed acress
each nation’s force, uncertaintics associated with the nunbers and types of

warheads 2's0 contribute to the uncertainties of this measure., There is a

degree of uncertainty associated with the yield and number of warheads (in

il S

the case of MIRVed ICBMs) of present amd future Suviet ICEMs. There is

little uncertainty associated with curreat and past nunbers of Soviet ICBY
launchiers. Future estimates are based upon a SAL agceement which would

limit the nuxber of ICBMs and the number which may be MIRVed.

(U) Comnment. A cuzparison of the two forces using lethal area potential
as the m2asure, tends to bias the results towards the forze waith larger
yield warheads. iIf all other force characteristics were ident:ical, this
would not be an inappropriate measure. iHowever, weapon system delivery
accuracy, reliability, numbers of warheads, target cc strustion, and tar-

geting philosophy all may interact to negatc the adva::aje shown by this
measure.
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SLBY LETHAL ARFA POTENTIAL (U)

#hat it !leasures. The total iethai area potential of the US ana

USSR SLB!Y force is compared. The area, measured in square npavtical nmiles

2 . . .
(n.z.”), subjected to at least 15 Psi overpressure is detemined fcr each
weapon and sumped over the fozce. Zach weapon is assumed to be detonated at
its optimum height of burst for blast overpressure., (U)

e ol

(U) Limitations. Althcugh this mecasure provides an indication of the
total area which may be subjected to a given overpressure by all of the SLaus
in the force, it does not take into account synergistic effects resulting
froa other nearby weapon bursts.

LU P e et Rt Ut P L A B LGB AR SEL R AL R LR T ER R ER TS GRS OO




— . - ———— A Pl T . . Sl Bl S S g |
e ATR T TR T = s e 3 ey == Lo L AR e o sa by TLETY TE RN ~ =W - ==

el

This measure fails to take .nto accr..: other wedpons Iystens charastesr-

Factors such as prelaunch survi-ability, submarine deployments,

o

stics,

aiert rate, reliability, accuracy, etc., are not considered in this measure.

The zeasure also does not consider specific target lypes or hardness.

{U) Uncertaintiez. There 15 a deyrze of uncertainty relative to the yield
of Soviet SLBMs. Since lethal area is calculated from yicld such uncertainty

could be a najor factor in the accuracy of tiie letizal arza calculation.

Lokt

There 3
is little uncertainty asscciated with current and past nunbers of Soviet Sisn

launchers; however, there is uncertainty associated with the ~ypes cf future
7

; Soviet SL3¥s and the auwrber and types of warheads. Future estirates are bascd

upon & SAL agreezent and will vary depending upon Scviet decisicns relative to

-
3

e

rhity options containced therein.

B2 3
)

E & {U) Corment. A measure such as lcthal arca potential whizh addresses only

h i

g

A5

one characteriscic of a forced can be aisleading. The measure of SLRYG lethal

arca potential indicates that the advantage shifted to the USSR in about 1373

and continues to favor thes through 1336, This is true, cven theusgi: the US

his a substantial lead in the nunmbers of SLEBM warheads throughout the centire
period with an advantage of more thas 3~to-1 in 1926, This nunerical ad-

vantage in warhcads permits the U3 to strike three times as many targets with
its SLEY force.

With target dispers on, one peans of ¢ivil defense, 3 larger

nunber of smaller yield w»ecapons =ay be more advantageous,
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ICEM AND SLRBM LETHAL APLA DOTENTIAL ()

Wrat it Measures.

This measuge sums the icthal area potestial (1S

£5i) for all the 1C5Ms and SLBMs ia the force. (V)

o

{U) Limitations and Unoertaintics.

This measure, beiny the umimation of
two previous measures {i.c., ICBM Lethal Arca sfotential and SLEM ..cthal Arca

Potential), incorporates all of the limitaticns and uacertainties of those
tWo DWCASUTCS.
Also, by treating all warheads the same, there is the additional lami-

tation of treating the shorter range, less accurate SL3M as the erqual of
the iowjer range, more accurate ITBM.
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(U} Corment. The greatest contribution to the Soviet lethal ares poten-

3

3

tial ir this cocbined peasure is from the ICEY force. This is due tu the 3
greater nusber and higher yiclds of Soviet ICBM3 compared to Soviet SLEMs. 3
For the US huwever, the contribution froa ICBMs is about the sade as that a
from SLBMs, ;

IR
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BQGMBER LETHAL AREA POTENTIAL ()

what i* ..easures.

The total lethal area potential of the US and USSR
]
bomber forces is compared. The axea, measurced in square nautical miles (n.:.%),

subjected to at least 15 psi overpressure is determined for ¢ach weapon and
sumned over the force. Each weapon is assumed to be detonated at its optinum
height of burst for blast overpressure. {U)

gy 10

o

P
7

Wy

Limitations, Although this mcasure provides an :ndication of the

total arca which may be subjected to a given overpressure by all of the hombs

and ASMs in the force, it does not take i1nto account synergistic effects re-
sulting -from other nearby weapon bursts. (U)
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{U} This measurc fails to take !{nto account other weapo system character-~
istics. Factors such as preclaunch suivivability, alert rate, bomber penetra-

bility, reliability, accuracy, etc., are not considered in this nmeasure.

(U) The measure also does not consider specific target types or hardness.

{U) Unczertainties. There is a large degree of uncertainty associated with

the number and yicld of bombs and ASMs carried by present and futurc Scvicet

bombers. Therce i3 alco a degree of uncertainty associated with the number

and yields of future Us bomber wecapon loadings. As lethal arca has been cale

culated from weapon yicld and then summed across the bomber force, this un-

certainty has been compounded and is bascd upon our perccption of weapon
loading. There is little uncertainty associated with current and past num-

bers of Soviet bombers; however, there is some uncertainty associated with
the numbers and types of future Soviet bombers.

{U} Comment. This measure of Lomber capability, like a&ll other measures

of bomber capabilitics in this report, is based upon the carlicer assumptions
used concernirg bomber loading,
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ICBM, SLBM, AND BOMBER LETHAL AREA POTENTIAL (U)

What it Measures. This measure suns the lethal area potential (15
psi) for all the ICBMs, SL8Ms, and bombers in the force. (G)

(U} Limitations and Uncertainties. This measure, being the summat. on of
of three previous measures (i.e., ICBM Lethal Area Poteatial, SLEM Lethal
Area Potential, and Bomber Lethal Area Potential), incorparates all of the
limitations and uncertainties of those three mcasures,

{(U) Comment. The cormcnts to those measures which are summed for this
measure are applicable here., Additionally, it should be noted that the great-
est contribution to the total Soviet lethal arca potential (more than 70%) is
from the ICBM xiorce.
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H. WEAPON SYSTEM ACCURACY. (",

1. (U) Gereral. This section compares the accuracy of US and USSR
strategic weapon systems. The acturacy of weapon systoems is normally measured
and expressed as Civcular Error Frobable (CEP). The CEP is the radius of a
circle centered on a target within which S0% of the weanons will impact.

This section addresses two separate mcasures of weapon systen accur-
acy. The first is an accuracy comparison of US and USSR ICBMs and SLBMs,
which compares the best accuracy of these systems as a function of time.

These compariscns reflect the comparative state of ballistic missile guidance
techrology. The <econd measure compares the average accuracy of the US and
USSR strategic forces (ICBMs, SLBMs and bombers).

4. (U) Ceneral Limitations and Uncertaintios. These masures depict

: the estimated CEP for arriving weapons; therefore, relevant factors such as
reliability, survivability, penetrability and accuracy of target location are
not ceonsidered. Appendix C contains a Jdiscussion of targeting uncertainties.
Passibly of greater sianificance is the ur-ortainty of the validity of esti-
mates of ballistic missile accuracy. Yor example, there arc restrictions on
launch sites, trajectories and impact areas for testing US ballistic missiles

and Soviet accuracies are based on intelliqgence data, estimates and prejections.

3. 4easures Considered in This Scection:

Accu."wy Comparison (1/CEP) US and USSR ICENs

Accus. cy Comparison {1/CEP) US and USSR SLBMSs

Aver:: e Accuracy of the 1CBM Force

Avera:e Accuracy of the SLBM Force

Average Accuracy of the Cembined ICBM and SLBM Force

Averaqe Accuracy of the Total Strategic Force (ICBMs, SLBMs,
and 8ombers) (U}
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ACCURACY COMPARISON (1/CEP) US AND USSR ICBMS (U}

what it Measures. The reciprocal of the CcP (i.e., 1/CEP), measured

in nautical miles, of the most accurate US ICBM at a given point in time
is plotted against the reciprocal of the CEP of the most accurate Soviet
1CBM at the same point in time. Therefore, this plot attempts to depict

the comparative statc of gquidance technology. (U)

{U) Limitations. This measure, which disczlavs 1/CEP of only the most ac-
curate ICBM, disrcgards the accuracy of all other ICBMS in the force at that
point in time. Since the most accurate ICBM is often the sewest ICBM in the

inventory, the curve is sensitive to the introduction of a nrw weapon systew
which would usually represent only a smali portion of a nation®s ICBYM force

in the year indicated by the mcasure,
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The measure disregards all other measures of ICRM force effectiveness
such as, prelaunch survivability, warhead yield, MIRV or MRV capability,
hardness to nuclear effects, number of missiles, etc.

(U) Uncertainties. There is a degree of uncertainty associated with the

accuracy and year of introduction of past and current Soviet missile systems.
Future estimates are based upon a perception of the technological improve-

ments in Soviet missile systems and have a greater degrec ¢f uncertainty.

(U} Cctunent. - Accuracy can be improved with hardware or software changes.
These changes may or may not' be oubservable in the deployed forces. The
improved accuracy of a new systcm may, therefore, be incorporated inte an
older one without being cbserved.
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ACCURACY CCMPARISON (1/CEP) US AND USSR SLENS (U)

what it Measures. The reciprocal of the CEP ({i.e., }/CEP), measured
in nautical miles, of the -most accurate US SLBM at a point in time is plot=-

ted against the reciprocal of the CEP of the most accurate Soviet SLBY at
the same point in time. Therefore, this plot is an attempt to depict the
comparative state of guidance technology. {(U)

{U) Linitations. This measure, shich displays 1/CEP of only the most
accurate SLBM, disregards the accuracy of ail other SLBMs in the fcrce at

trat point in tine. Since the most accur:ts SL3M is often the newest SLAM
in the inventory, the curve is sensitive to the introduction of a new w2apon

- 'systea which would usually represent only @ small portion of a ration's SLBM
forze in the year indicated by the neasure.
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The measure disregards all other measures of SLEM force effectiveness
such as, prelaunch survivability, warhead yield, MIRV or MRV capability,

*ardness to niuclear effects, nusber of nissiles, ‘number of subearines on
station, etc,

(U} Uncertainties. There is a degrec of uncertainty associated with the
accuracy and year of introduction of past and curreni Soviet missile systens.
Future estinmates are based upon a perception of the technological improve~
ments in Soviet nissilé systeas and have a greater degree of uncertainty.

(U) Comment. The accuracy of SLEMS can be improved by hardware or soft-
ware changes to the missile and/or improvement in the accuracy of deterain-

ing submarinc position. These changes would be difficult to observe in the
deployed forces,
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(¥) In order to utilize the standard graphic Tepresentation format of
this report, the inverse of the average force accuracy has been plotted.
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(U) Limitations. The measure, by simply averaging accuracy, takes no
account of individual missile characteristics such as reliability, yield,
and other factors of force effectiveness.

Any averaging of accuracies can be misleading without some idea of the

distribution of thcse accuracies across the force.

{U) Uncertainties. While there is little uncertainty in the numbters and
types of Soviet ICBMs, there is a great deal of uncertainty relative to the
accuracies of Scviet missiles.

{J) Comment. Missile accuracy can be improved with hardware or software
changes. In most cases, these improvements can be made undetected by the
other side. They only became apparent through cbservation of missile tests
which may or may not be a true indication of izplementation. In addition,
inproved guidance observed in onc missile type may or may rot be incorpor-

ated in other nissiles alrcady deployed.
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AVERAGE ACCURACY OF THE SLBM FORCE (U)

What it Measures.

This measure compares the arithmetic ueans of the
accuracies of the total US and USSR SLBM forcess. (U)

(U} In order to utilize the standard graphic representation forcat of

this report, the inverse of the average force accuracy has been plotted.

(U) Limitations. The measure takes no account of individual aiasile

: characteristics such as reliability, yisld, and other factoxs of force
effectiveness.

Any averaging of accuracies can be nmisleading without sooe idea of
the distribution of accuracies across the force.
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{U) Uncertainties. while there is little uncertainty in the numbers and
types of Soviet SLEM3, there is a great deal of uncertainty relative to the
accuracies of Soviet missiles.

(U) Comnent. Not included in the measure is a comparison of the accur-
acy of deternining submarine position. Launcher position is a key elezent
in the total weapcn delivery accuracy problem and is the main reason that
SLBMS are not as accurate as ccontemporary I1CBMs.
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AVERAGE ACCURACY OF THE COMBINED ICBM AND SLEM FCRCE {u)

What it Heasures, Thiy Reasure compar.
accuraciey of the total combined ICRM an

{t) In order fo utilize

8 the arithmetic means ef the
d SL8M force. (U)

the standard graphic representation format of

this report, the inverse of the average force accuracy has teen plotted,
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U) The net cffest of these bLiases, in 19806, results in an average misnsile
force acslrasy fur both the US and UFS: that 1& arpreximately cgual despite
che face €.5% tne United suootes nas the advantase 10 both averoge JU78M ascas-

. acy and avorage SUBM acvcuracy. The el be consadered is that
ave £ATEE ALiCh are onLly one Mrasuru &f wentzal tendency Bust be treated wath
wautinn,

. . . (V) Corrent., %he ceorments applizadle to the previcus twu neasuIes arc

! apylicai-le to tnis measure,  Cvbindn ) the two measures ijnores tne fact
that Cetermining the accugacy ~f launzher josivien i a prohles for S5LsMs
Put nwt tor ICBR.,

-
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AVLFAGE ACCURACY CF THE TOTAL STRATECIC I'ORCE
{ITBUS, SLBNS, AND HOMBERS) (L)

Waat it Measures. The reciprocal of the weignted average delivery
avcurecy, neasured in aastical miles, of all the strategic auclear weajons
in cach force is comzared, (1Y)

(¥) In order to utilize ihe standard grazlic ropresentation forrmat of
: this report, the rnverse of the average force accuracy has heen plotted.
i
() Limjtatiunz. This measure, teing a comparison of unly the weighted
average delivery ave. zacy of a ferce, Jdisregards all other weapon character-

istics such as yield, range, Lardness to nuclear ffects, ctc.
“hiz measure also does not cousider nusbers of dolivery vehicles or

Charucteriatics such as alert rate, reaction time, survivability, ete,
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{¥) Uncertasntios, There is a degree of uncertainty associated with tie
MALASAIINSNS D

accuracy and year of intreduction of Soviet strategic systems, particularly

missile systems. futere estimatos, which have a qreate

r uncertainty, are
based

tpon projections of Soviet tecknelogical improveme

ats and force structure.
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UARD TARGET WILL CARPABILITY. (U)

1. General, 1In this secticn, the hard target Kill capability of

the ICEBM, SLBM, and bomber fovces :5 corpared. (U)

(V) Hard target kill cepability is an aggregate measure employed as an
indicator of rclative:coun:ertcrce capeiilaties, . This measure is the re-
sult of an attempt to demonstrate the strategis balance in temms of the
ability of a force to destroy hardened targets. A homojenecus target szt
is assumed which’ is at least as large as the number of warheads available.
Target hardnesses of 1,600, 2,822, and 2,020 psi have been used tc illus-
trate ICBEM capabilities in this measure. (A hardness of 1,009 psi wus used
for 5L3, bomber, cond total stratezic force capability). This should not be
construed as an indication of either US or USSR target set hardicss in that
these various hardncsses hLave Lbeen selected to demenstrate the effect of in-
creasing hardness on this mcasure,

{(U) A Vulnerability Nazber (¥i) is used to indicate the relative re-
sistance of a tarzget to dumage {rom klast prossure. The nurbor itself has
no physical significance. when cugigned to a target, a VN identifies the
relation believed to be held between the blast pressure and the prebability

of damage (of at least the specified degree) for a particular target. High

Tt

VNs denote targets highly resistant to blast damage; '¢w VNs denote targets
with a low resistance to blast damage.
(1) A VN was assigned io cach of the three eiwple target sets based

upon the hardress, Then, for each weapcn system avai ible, the Single
Shot Probability of Kill (sspk) wag determined for ar:.ving weapons.
This SSPy was multiplied Ly the nurber of weapons of ¢:ch type available
each year in order to detexmine the total number of ta:gets that could be
destroyed in that year. Mathematically: .

ICBH/S5LB4

C = Capability = .2 Ri“ipk.
i=} i

capiyl .th
where K = The reliability cf the i system

ni 2 the nunber of ith independently
targetable warlicads available

p, = the single shot probability of
i kill for the i*! independently
targetable warnead.
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(U) A combined force raliability rate of 0.85 was assumed in the cal-

culations in this section.

2. (¥} General limitations and Uncertainties. Hard target kill caga-

i
bility, as a measure :f counterforce capability, assumes that the number of
targets is.at least as great as the number of warheads; that all the targets
have the same hardness:, and that weapons (stch as S5LEMs) which are rela-
tively ineffective aga:nst hard targets will be used against hard targets.
The inaccuracies intrc.uced do not necessarily cansel cne another, Fratri-

cide effects for warhezds attacking nearby targets are not considered,
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There are uncertainties associated with the yiclds, accuracies, and
numbers of USSP warheads, and the quantities used are based on US estimates

and projections.

3. Yeasures Censidered in This Seckivy:

ICBM Hard Target Kill Capability, 1,039 psi

ICB! Hard Target kill CTapability, 2,000 psi

ICBY Hard Target kill Capability, 3,500 psi

SLBY Hard Target Kill Capability, ,00¢ psi

ICEM and SL3M Hard Target rill Capability, 1,000 psi

Bomber Hard Target ¥ill Capability, 1,000 psi

ICBM, sLBM, and Bomier Hard Target Kill Capability, 1,600 esi ({7)
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ICHM HARD TANCCD KILL CAPARILITY, 1,000 PSI (U)

rd
. tYhat it Measures. This neasure ccnpares the hard target kill capa-
4 bility of the two ICR! forces against targets with a hardnress of 1,000 ~si.
: This is equivalent to an adjusted VN of 37.3 (i.e., 1,020 23i) when consider-
ing a 1 ¥T weajon. (V)
. Limitations. fhis is a genezal neasure designed to dllustrate th

ability of a force to destroy a homogeneous target sot. It . s not intended
to illustrate the ability of a force to destroy any specific target set. (U
{0} The hardness of 1,000 pai was arbitrarily sclected, und hence the

measure cannot necessarily be used as a4 counterforce index.

.
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(V) The neasure assumes that theze is 3 set of targets available which i
at least as large as the number of independently targetable warheads avail-

atle. Tnhis, of course, may or may not Le the case.

() The measure fails to take into account other weapons svstemc character-

istics which nmight have a significant impact upon the hard tavget Lill capa-

i bility of a force. For cxample, a coembined launch and in-flight reliability
,?‘ of 0.85 was usaed in the calculations. %While this value may be valid for gen-
L) B :

i ezal corparisons, ICR! launch, in-flight, and warhead reliabilities vary in

o e
o
e o4
f -
o

actual practice. Also, not included in this measure is a cunsideration of
possible fratricide or the synergistic effects of warheads being used against

. nearky targuets.

(¥) Urczrtainties. The results of the calculations are tased in parc upon
our conception of the composition of ‘the Soviet ICBY force. There i
vacertainty associated with the nunbers of Soviet ICEY launchers. There is
a significant degree of uncertainty associated with the yield, accuracy, and
nusber of ind. endently targutable warhecads associatad with these ICBMs. For
future years, *he perceived Soviet ICBY force coemposition fits within tho
informal agzecient- reached at Vladivostek which provides a limit of 2,400
strategic nucl:ir delivery vehicles and limits MIRVed ballistic missile
laupchers to 1,320,
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ICBM MARD TARGET XILL CAPABILITY, 2,CC0 psSI (U}

ahat it Measures. This measure is the same as the preceding peasure

except that a homogencsus target sct of 2,000 rsi was considered {i.e., an

adjust>d VN of 41.6 considering a ' »T weapen). (V)
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— (U) Linitations. This measure has the sare linitations as the preceding
< : measure (IC2¥ Hard Target Xill Capability, 1,000 psi).

{U) Uncectainties. This measure has the same uncertaintics as the pre-

ceding measure (ICEM Hard Target Yill Capabilitv, 1,000 psi).
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e () Cumzont, The corment spplicakle to the preceding rmeasure is also

A TR

si aprropriate here. In xddiiion, a cosparison of the two measures indicates
X . .

5; that doubling the hazdness of the targes set tends to bias the neasure away
!i» fron the generally higher yield, less accurate USSR ICBM force.
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SLBM HARD TARGET KILL CAPASILITY, 1,000 7SI (W)

e

what it Measures,

This measure cempares the hard target kill capa-

bility of the two SLBM forces against targets with a hazdéaess of 1,000 psi.
This is eguivalent to an adjusted Vi of 37.3 (i.e., 1,000 ©si) when consider-
irg a 1 ¥T weapon. (U)

e the s ey eyt

(U) Limitations. This is a general teasure designed to illustrate the

. ability of a force to destrov a honogenecus target set. It is no® intendad
to illustrate the ability of a force to destroy any specifiz target set.

The hardress of 1,000 psi was arbitrarily selected, hence the measure
Cannot necessarily be uced as a counterforce index.

2438

T I S R T N M AT T T T L L S A I A AN AN AN A R A AN A AN AU TAN S L T L



E bl

WL EFUTWITEITE s

F — — e Al Yoy A yor - ey P TSIy

.,

-
o)

%

i;‘f

£y

it — . : . : .

;g The oeasure asswses that there is a set of targets available wlich is
¥

-
-

at least as large as tae nusber of indeperndently tzrjyetable warheads avaii-
able. This, of ccurse, =ay or =ay nut bz the case.

The measurc fails to take into account other weapins systens chazacter-
istics which might have a significant ispact upon the hard tarjet kill
capability of a force. For example, a combined launch and in-flight re-
liability cf 0.85 was used in the caiculations. @Wnile this value may ke
valid for gencral ccxparisons, SLEM launch, in=-flight, and warhead reiia-
bilities vary in actuxl prastice. Also, not included in this measure is a
considerazisn of possible fratricide ur the synergistic effects of wazheads
teing used against ncarby targets.

This neasure addrasses the SLBM inventory. FPeadiness rates will signifi-

cantly affect the nusker of SLBMs on station and availadle,

{U) UGpoertaintics. The results of tiie calculaticns are hased in pazt upon
our percepticn of the Soviet SLBM force composition. There is a significant
dsgree of uncertainty associated with the yield, accuracy, and aumbor of
independently targetable warhcads of Soviet SiBMs. Since all of thesc are
incorporated in the caiculatisas, unctertainties in the wolues will resels
in corresponding uncertainties in the calculations. The:z is little un-
certainty associated with the nusbers of Scviet 5L3% pla:lorms {and Lence

the number of missiles) in the inventcry for current and -ast years.
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. 16BN AND SLBM HARD TARGET KILL CAPABLLITY, 1,70 Pil L)

Wmat it Heasures. Thais neasure is the suwnation of tws previous

measurcs, ICBY Hard Target Kill Copabilaity, 2,000 PRI and SLARM Hard Target

Kill Capatility, 1,560 pSI. (L)

(V) Liritations. This mcasure has the same lizitations as the two
izttations
measures it totals [I1CBM i.rd Target ¥ill Cajavilaity, 1,000 PRI and Siny

Hazd Target Kill Capabilit,, 1,000 pSi}.

(4) Uncertainties, This measucse has the same wLoertainties o the twe
o

5
measures it totals (ICRM Hard Target kill Copability, 1,000 PSI and 5Lunt

Hard Target Kill Capability, 1,Cu0Q PSI).
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= (v) Corment. The ballistic nissile hard tarzet kill capability of both
naticns is primarily a function of tue ICH fogae as SLEMs are generally
.

not &5 accurate und have the added diszdvantage of carrying snaller yields.




ability of a force t-, destroy a homogeneous targqet set. It is

BOUBER MARD TARGED EILL CAPABILITY, 1,000 PSI (i)

Vhat it Measures. This

measure compares the hard target Kill capa-

bility of the two bombor forces against targets with a hargness of 1,000 psi.
This is cquivalent to an aljusted vi of 37.3 li.e., 1,000 psi) when consider~

ing a 1 7 weapon. (u)

&) Limitations., Thiz is a general measure dezigned to 11lustrate the
Ll ieng
not intcnded

to illustrate the abilaty of a force to destzoy any spesific target sct.




Wiy G

Wi

The measure assumes that there is a set of targets available which is at
least as large as the number of independently targetable warheads available.
This, of course, may or may not be the case.

Relatively ineffective weapons ray have contributed significantly to the
nuaber of targets écst:oyed.

The measurce fails to take into account sther weapons systems character-
istics which might have a signifizant impact upon the hard target kill
capability of a force. For example, a canbined weapon reliability and

bomber penctrability of defenses of 0.85 was used in the calculations.

‘While this may be balid for a seneral comparison, bomber penctrability and

reliabilities vary in actudsl practice. also not included in this measure

is a consideration of possible fratricide cr the synergistic effects of war~-
heads buing used against nearby targets.
Bomber loading was assumud to be the same as in previous measures of

bomber weapon vomparisons, that is paximum when weapon availability allewed.

(V) Untertaintics. The results of the calculations are bLased in part

upon our ferception of the composition of Soviet bamber forces. There is
little uncertainty associated with the past and present numbers of Soviet

benters., There is a significant degree of uncertainty associated with the
yieid, -accuracy, and nuroer of independently targetable waszheads associated

with thesce bombers.
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ICHEH, SLBM, AND BOMBER MARD TARGET XILL CAPABILITY, 1,000 psx (i)

— what it Meacures.

This measure is the sumration of three previous

measures: ICBM Hard Targev Kill Capability, 1,000 PSI; SLBM Hard Target

Kill Capability, 1,000 PSI; and Bomber Hard Target Kill Capability, 1,000
pS1. (u)

(U} Limitations and Uncertainties.

This mcasurc, be:ng the susmaticn of
three proevious measures (i.e., ICBM Hard Target Kill Capibility, 1,000 PSI;
SLBM Hard Target Kill Capability, 1,000 ?5I; and Bomber llard Targer Kill
Capability, 1,000 PSI), incorporates all of the limitatic:

s and uncertaintics
of those three measures.
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J. COUNTER MILYTARY POTCNTIAL. (U}

1. (U} General, This section compares the Counter Military rotential
(CMP) of the US and USSR strategic nuclear forces. CMP, also called “lethal-
- . ity,” is an aggregate mcasure of relative counterforce capabilities. Un-

: like Cquivalent Megatons (EMT), which by aggregating the equivalent yield
of each of a numbe: of weapons suggests the total area which can be covers4
by a barrage, CMP assumes point target attacks. It is derived by dividing
the equivalent yicld by the square of the delivery accuracy (CEPE), where

CLP {circular errer probable) is the radius of a circle around a point tare

get within which half the weapons launched at it can be expected to strike.
Matheratically this is expresscad as:

: onp = ST

a4

: - (CEP)2

3

- where: EMT = Y2/3

Y is measured in rmegatons
CEP is neasured in nautical miles.

For examrle, a 100 ET warhcad with a4 CEr of 0.25 nautical miles is
ralucd as having a 2MF of 3,44 and a 5 MT warhuad with a CCP of 0.5
nautical miles is valued as having a CMP of 11.7 by this measurc. It =ay
be noted tr:t the value of Y2/3 has becen used reqardless cf wsapon yicld
when calcul:ting EMT in order to datemine CMP.  In Section F, where target
area was a < ngideration, various valucs werxe usced for the exponent depends
ing upon we: ron yield,

T

2. (U} General Linitations and Uncertainties. Counter Military Fo~

. tential (CMP: is a measure -f a force's counterforce capability; it does
h not, however, take into consideraticn target hardness or weapon reliability,
- It should be roted that CMP approaches infinity as CEP approachcs zero-~
3 i.e.,; as weap:n accuracy improves. This factor becomes increasingly im-
) portant as weapon systems acnieve greater accuracies. All other individual

E
l weapon characteristics arc not considered in this measure.
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There are unceriainties associated with the yields, accuracies, and
nuoivers of USSR warheads, The guantities used are based on US estimates and

projections.

3. trasures Considared in This Section:

ICHHY Counter Military Potential

SL8M Counter Hilitary Potential

ICBM and SL®!M Counter Military Potential

Bomber Counter Milaitary Potential

ICE¥, sSiaM, and Bumber Counter !Military Fotential (u)
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ICBY COUNTER MILITAKRY PLTENTIAL (U)

What it Measures. This reasure is the surmatioen of the Counter

“ilitary Potential (CxP) of all the ITBMs in the force. (U}

Linitations. CHP is 3 mcasure intcnded to cstimat. a force's capabdil-
ities against hard point targets; however, it does not taXe- into account the
effccts of target hardness. (U)

{#) The total values of Sovict C!P arc based upon cur p reeption of t'«
type and nimber of IEEM launchisg zites. As a result, the jossibility tha

scowe launchers may be capable of launching more than one nicsiic is not in-

cluded in the measure.
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——————r SL3M COUNTER MILITARY POTENTIAL (U)

what it Mcasures. This measure is the surmation of the Counter Mili-

i
tary Fotential (CMP) of all the SLOMs ia the force. (U)

it Y
Mo e

i

Limitations. CMP is a measure intended to estimate a force's capa~-
1ilizy against hard point targets; however, it does not take into account the
effccts of target hardness. (U)

{U) The total values of Sovict CVP are Lased upon our perteption of th
tyce and nurber of observed ballistic missilc submarincs and thereby missiles.
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— (U) Unce:tainties. There is a fair degree of uncertainty associated with
the type and yield of the warheads on Soviet 31L3Ms as well as the accuracy
“of these systems. There is little uncertainty associated with the currant
and past nuzbers of Soviet SLB: launchers. [uture estimates of SLb6Y launchers
are based upon the assumption of a SAL agreerent and nay vary depending upon
Soviet decisions and cptions therein. .
A portiocn of the total nuster of subnarines s undergoing overhaul ard/
or conversion at any given time, and therefcre cur esticate of which war-
keads may be associated with these subzarines affects the total Chip calcu-

ilation.

U) Cozaent. SLBYM counter military potentizl is pgesently limited by th
ccaparative inaccuracy of Lthese sysfems. SLAY CMP can also ke ..ncreascd
with irprovesents in submarine pozition determination thereby improving

SLBM accuracy.
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. IC2M AND SLpM CCUNTER BILITAZY »OTDNTIAL (G
————E T .

Wast it meagures. This =Casure totals the

Freceding two measures
(ITB4 Counter ¥ilitary Potential and stiu Counter Militory Toteatial). I
is, thercfore, the summation of the CHP of all of the ICBYs and SLiMs in
the forve. (L)

S S

e
o

W il

g
R

(€} Linitaticns a: irzertaintics. This measure, keing the suswation of
————— S Rrertaintics,

the preceding two mesc.ares (i.e., 1CE2

Counter Military Potential) ¢ iacogpozat

Certainties of tlose two TRASUreS,

Counter Military potential and SLL

cs all of the limitations and un~
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NTER MILITARY PITIWNTIAL (¢

KOMIER COULTZR M

the sumsmation of the counter =il-

(%)

This measuge
-

what it Moxsures.
¥y the banber force. (U

tr e

itary potential of all warkheads carzricd

is a measure intended to estimats 3 force’s capa~
It ic not intended to illustrate the

(¢} Lisitaridas. O
bilitios against hard point tarscis.
akility of a force o doe-troy any spwoifis

Totaling up the P uf bordber warleads
warl. r:ad cffevliveness.
Lardtecs to nutlcear cffectsn, cte,, are rot considered

tarced set.
does not take into vomsideration

system or individual Factors such a5 boober jenotra-
bilicvy, reliabilicy,

in this seasure.
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2inty asuociated wish current
ard—zast nunters of Soviet tocters. Future cstimazes are desendent on any

5% agrecsment and Soviet crtions within 3

There is a considurable degres of untortainty aszociated with tle
vield, accuracs, and number of Sovict betwrerolated warhisads. 211 eszaw
£at2s are bazed gpea S yerceptions,

(V) Comment. larzge Sdenlomenrts of the Very atouiate L0 o the U3

s LY
boefer force felluwing its introdaction in the carly 128045 oo Tesponniblic

for the large increase in O after 2351,
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I, sime,
-] TIUVicus measures:
I0Ex Coumter tilitary Potential, SIS Counter Milizory Potential, and Pooier

Countezr Milizury Totential. (4)

) lumitaticns i fncertainticoc.  This ceasure, beim the suemsuion ~f

ICe Uointex Military Polertiai, SLWE Counter

idering all
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=7 ICE!l TIRST STRIKE. (U)

~ 1. (U) General. 7This section addresses expected results of an ICBY
first scrike by either side agains” the othcr side’s ICBM launchers. Such
an exchange s, of course, not possible. However, this methed has been
utilized an order to present a comparison of U3 and USSR ICEM capakility to
draw down the cother's force. The general methodology is as foliows: Con-
sidering the launcher site of one side as a target, tne probability of dan-
age (Pd) is calculated when the other side's ICBMs are used as attacking
weapons., The Pd is dependent upon ICBM launcher hardaess and the attacking
ICB!Ms yield and CEP., Using the precomputeil Pd' calculations are then made
for each year with cne nation's ICBM force as the tarcet and the cther
nation's ICRYM force as the attacker. The calculations may be done in such

a manner SO as to optimize destruction of any once of the measures of an ICBM
force (i.e., nunbexs cof 1CBM launchers, number of independently targetable
ICBY watheads, ICBM 5ross yicld, ICBM EMT, etc.). The two nations' roles
arc then reverszed and a similar set of calculations are donc.

In the case of the meusures presented in this sectiecn, the follow-
ing assunptions were used: Target/weapon combinations were sclected to
optimize the nuxber of launzhiers destroyed. Two indegpondently targetable
warheads were targeted against launchers whan the attacser's system char-
acteristics and inventory peimitted (i.e., in as far ac w~as possible two-on-
one cross~targoting was used), It was assumed that cor.ined launch. ine
flight, and strike reliability was 0.85 for both the Un..ed 3tates and the
Soviet Union, 1n those cases where a nation had suffic:. nt weapons in in-
ventory, reprogramming for unsuccessful launches was used, The effeiis of
fratricide were net considered i‘.asmuch as it was assume: that the timing
problems of two-on-one cross-targeting could be resolved,

A comparison of a SLBM first strike was not made iecause of the
general ineffectiveness of present SLBMs against hardered targets such as
ICEM silos. Similarly, SLBMs or ICBMs were not considere: for attacks on
ballistic missile submarines, except for possible attacks against such sub-

marines in port, duc to problems associated with submarine detecticn.
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Bombers were also not consadered in a first strike role because of
the time reguired fronm aivrcraft takcoff te the weapon release point. Present
warning systems for both sides could detect such an attack early enough to
Allow the defending nation enough time to launch a retaliatory attack tefore
the bombers arrived., JCbMs and SLLMs were also not targeted against bombelrs
bacause of possible dispersion to multiple airfields and/or the fact that

many bombers could be on airborne alert.

2. (U) tLimitations and Uncertaintiecs, The measure does not ccnsidar

the numbers and types of weapont the attacking nation would have remaining
after the first strike other than the total. It also doues not depict the
numpers and tyges the attacked nation would have Fenaxning other than tie
total. The measure also excludes the effects of defensive or cuunter-offen~
sive actions which may be taken such as AbMs, or attempts to launch out from
under attack. Although, as discussed in earlier sections, there is scrme un-
certainty ussuciated witl, the ylelds, nunbers of irdejendently tarcgetakle
warheads, accurasy, and reliakility of Seviec ICBMs, there is greater un-
certainty associated with the hardness of 3oviet launcuers., To a lessor
degree, there is uncertainty regarding US ICRM launéncr hardness,

Failing to consider ballistic missile submarines and intercontine
ental boaers as pot:ntial targets or as first-~strike weapons systems is
probably inconsister: with existing strategy. A concentrated effort could
be made to locate anl destroy these forces in conjunctica with an ICBM first
strike thercby limit::-g tneir xole in any retaliatory rola., Conversely,

- these forces, through planning, deployment and deception, could ba used in

a first strike role ajainst other lesser non-hardened targets.

3. Measurnes Considercd in Thic Section:

Surviving ICBM Laurchors After a First Strike by Either the US or

USSR

Surviving ICBM Warheads After a First Strike by Either the US or
USSR

Residual ICBM Launchers after a First Strike by Either the US or
USSR

Residuasl ICBY Warheads After a Figst Strike by Either the US or
USSR
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Average ICBM Silo Hardness
Averaze Warhecad Yield in P'irst Strike

hverage Accuracy of Warhcuds in First Strike :
Sensitivity of First Strike
Sensitivity of First Strike
Sensitivity of First Strike

Analysis to Circular Error Prcobable
Analysis to Yield

Analysis to Target Hardness (U)
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m—— SURVIVING ICBEM LAUNCHEXS ATTER A FIRST STRIKE
BY “ITHER THE US OR USSR (U)
ihat it Measu . ™ .$ measure conpares the results of an ICBY first
strcike by either side - : ° the other side's ICEM launchers. (U)

{(U) Limitations, To obtain the results of this mecasure, :he number of
ICBMs required may cxceed the number of weapons which one nation is willing
to experid in order to draw down another nation's ICBY force.

The measure does not depict the number and/or type of weapons that the
attacking or attacked nation would have remaining in its inventory after the
first strike.
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The measure, by simply attempting to maximize the number of ICuM launchers
= deStroyed, does.not take into accownt the capabilities of the surviving ICsMs
such as yield, UMT, nurbers of independently targetable warhbeads, ete.,-
The measure disregards the possibilizy that the nation attacked may be

able to launch out from undeyxy attack.

(¥) Uncertainties. The pd for cach target i1s 3 function of tie havdnuss
of the target to nuclear effects and the yield and Chp of the offensive weaporn;
therefore, uncertainties in any of thiese three characteristics will effoct
the value of the Pd. Sensitivity of the calculatiosns to these uncertainties
arce addressed later in this section.

There is a significant degree of uncertainty with regard to the hardness
of Soviet ICB! launchers and to a 1 sser degree, thc haridness of US ICEM
launchiers. There is some d2gree of uncurtainty asseciated with the yields,
nunbers of independently targetable warhecads, accuracy and reliability of
Soviet launchers.

It was assumed that the weapon {ritricide proklens could ke solved vy

tining of weapon arrival, hence the expected value disvegards fratricide.
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(3} (U} The attack caleulations were done in a manner sclected to
optinize the number of Launzhers destroyed {i.e., minimize sur-
Had some other criteria such as inependently
targetable warheads o= Gross

yield been selected as the value
which was to be optinized, a significant difference

viving launchers).

may have

174

Page 175 was Deleted.

P

e T

L2738, 5ot Ep dan A1 iy L



N B SN Wk S N, N T T S, o T _——

~ SURVIVISNG ICBM WARHEEADS ATTER A FTIRST STRIKE
BY ZITHER THE US CR USSR (L)

vhat it Measuras. This cmeasure comgares tihe number of indegen-

ently targetable ICEM warheads that weuld survive a first strike by the US
or USSR on the other side. (Sze Savviving IC34 lLaunchers After a First

Strike by Either the US or USSR.) ()

{U) iinitations. To obrtain the results in this measura, the number cf
ICaMs reqiired ay excecd the number of weapons which one nation is willing
to expead in order to draw down another nation's ICEM force.

The measurc does not depizt the number and/or type of weapons that tke

ateacking nation would have remaining in its inventory after the first strike.
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RS Tie mcasure-disregards the possibility taat the nation attacked may be
able o launch out from under attack.
This measure ic a result of the calculation fer the grevicus neasure
{surviving ICBM Launchers) in which an attespt is rade to maxinmize the nun-

ber of launchers destroyed and not the numbor of warhecads destrcyed.

(U) Uncertainties. There is some degree cf uncertainty regarding the
nunbers and types of iC24 launchers surviving and hence the number of war~

heads surviving. Also, the rumber of Soviet warhcads is not certain.

(C) Comment. The nunaber of surviving ICBM warheads is dependeat in
large part upon the targeting philosopiiy employed. Had some other valuc
such as indzpendently tarjgetable warhcads or ENT lwen selected as the opti~
mization criteria, siznificant Qifferences in the expected value calcula-

tions may have resulted.
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RESIDUAL 1ICBM LAUNCHERS "FTER A FIRST STRIKE
BY EJTHER THE UE CR USSwr (U)

¥hat it Mceasures. This measure cozpares the nusber of IC3M launchers

reraining in a force's inventory after launching a first strike.

(V) Limitaticns. This reasure is highly dependent upon the attack assusp-
tions and targeting philoscphy described in paragraph 1 of this section. The
numbcr of ICEMs that owust be used in order to minimize the surviving ICBM
launchers of the other side may exceed the number of ICBMs which either
nation is willing to expend in u ficst strike.

This acasure docs not take into account the capabilities of the remaining

ICBMs such as yield, EMT, nunbor of independently targetable warheads, etc.
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{0) Uncertainties. ‘The nuwber of survivirn
—ztRkainties.

-J ICEM launchers Gepends upon
~—the nusders ans tyves of ICBMs e

*pended in trying %o draw down the crposing
This in tura depends upon the attack=r's
upon individual weapon characteristjics

force. targeting philesophy and

such as yield and accuracy. All of

these are uncertain to ane degree or anecher.,

(C) Ccmment. wanile also 2 function of particular 1caM vields and accyr~
acies, the nuabers of residual launchers are in large zart dictated by the
targetisng philosophy employed.
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BY ZITHER THE US OR USSR (V)
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() Linitarions, Thir measure ic highly dependent upon the atiack assump-
ticns and targeting phailosophy deweritad in pazagraph 1 of this section. The
nunbey of ICHKIs that must e used in order to nminimize the survaving ICH!
launchers of the other side ray exceed the number of ICHNS which cither natien
15 willing to exjend in a {irst strike,

This ncasuze dees net take intd account the capabilitics of the rumaining

ITeMe auth as yaceld, DMT, TP, o
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{1} Uncertaintic: i 3 i
o Aintics. The uncertajat; of ¢ia PYeVieus nmeasure, Losilsal
SO T Aripimieny RN ;
ICBY launcheors After a Firss Strize by Zither tie 25 or uage
3
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O this measure, Adlitiorally, shere is UOTC LnCeainty foelative to ot}
- E 3 N L

H s e Yaile 3 & 3
() Cermenz. vhile also a function of pursicalar 1ous rivlds an

acics, the numcer of resijugl warteads, 1ike launeis

. . .
dictated Ly the targeting phiilosorhy enpleved,
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AVEEAST 123 SILT HIRDNESS (V)
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{©} Linitatiens. average silo hardness gives eoaly a rough ide: of the
survivalility of an ICIM force to attark., Survivability is intinately re-

1ated %o the opposing farce's vaeldsn, ananravices, aml rarliers.
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{u) ¢ inti i i
} ncertainties. Since sile hardness is related to many factors of
= CORSEructi i o ) s
5 ion li.c., type of roacrete, reinforcing rods, shaps, ele.), and
% .,

i
site geolegy, the hardncsses used were culy ascreximatioas
b 2 vhla Si00s.
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L) Eiﬂiﬁﬂﬁigﬂi' “he measure, by sinply averajing yicld, excludes addi-
—=tional individsal visnile characteristics such as reliability, acvsuracy, and
other factors of counter-force cficstiveness,
T The measure does not consider the cffectiveness ¢f the renaininyg force;
i.e., the force renaining after a firse strike.
There are many different targeting combinations rossible amd it is un-
likely tnat the particular combination of warheads used in the sumelated

attack would uaetually be uned.

() Uncertsaint .es. There is little uncertainty 1a the numbers and tyses
ARET AT UL ]
ol Soviet ICLis, However, the yields and the accuracies of the missiles used
are estimates Lased upon i85 perceptions. These Charastteristics, in pare,

dictated which missiles were used in the attacks,

() Cemrment, The warhkeads used in the first strike were dictated more
by warkead acc.racy than yvield., pPor instance, while tle Soviet i'nien nain-
tains a largye arsenal of kigh yield wearons, it was rore advantageous in
the counterforce strikes of later vears to use the lower yield waricads

with . greater accuracies,
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i s (L) Limitations. 7The measure, by simply averagiug accutacies, takes uo
;‘ account of the other individual missile characterastics such as reliability,
z* yield, and other factors of counterforce effectiveness.
The measure ignores the effectiveness of the remaining forece; i.e.,
K the foree remain:ng after attacking.
# There are many possible targeting combinations and therefore it is un-
{
LN likely that the jarticuler combination of warheads used in the gimulated
Y
B attack would actuaily be used.
K

(U) Uncertainzies. There is little uncertainty in the number of and
type of Soviet ICAMs.  However, there is a greater degree of uncertainty
relative to the acunracies of these ICBHS which are estimates bused upon

Us perceptions.

{U) Comment. The accuracics of the available warheads were in large

part the main factors in warhead sclection for tle iratial strikes.
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SENSITIVITY OF FIRsT STKIKE ANALYSIS TO

i
CIRTULAR ERROR PuCBABLE ()

What it Measuresn, igure II-53 (Surviving IChEM Launchers After a Farst

Strike by Either the US or USSR), rzeprescnts a compurinon of the expected
1esults of an ICPM first strike by either side against the other side's I1CBM
launcherz,  In the discussion of that measure it was noted that the praba-
bility of durage (Pd) for each target 1s a function of both the hardness of
the targoet Lo nuclear weajon offects anl the yield and Cip of the offensive
wearon, This measure is designed to illuwtrate the sensitivity of Pigure
II-31 to otiansive weg;on CEP éatu inaccuracies. This was dene by rezaleu-
lating the nosults for the year 1978 with all factors except weajon CFp
hield vonstant.  Weapon CEP wase changed in ten perent acrements, and the
nunber of wurviving ICPN launchers surviving a first strike by e:ther the

U3 or USSH was recaleulatsd fox ecach of thoese increasents. (U)
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_,(U) Limitations. The surviving XCid launcher results shown in Figure

II-60 wore obtained using the same targeting strateygy as originally applied.

while a different targeting strategy might produce different absolute values,
the rcelative values that result from changes in CZP would be similar to thoge
shown.

Since this measure analyzes only the cffects of chanaing CEP on the num-

per of surviving ICHMs, other factors which could clzo aflfcct the resuits

R

such as chunges in yield, system reliability, silo hardness cte., were not
considered. Collecstively, these factors might cempeend to produce greater
changes than any single factor taken by itself,

(t) racertasnties. There is a large degrec of uncertainty associated

with the actual CIP of US and Soviet ICIMs due to the lisited anumber of mis-
sile tests from whach data were obtained., In the case of Soviet ICAM;, CEP
estimates are based upon intelligence sources. Additional factors contrilbu-
ting to accuracy uncertainties are errors cencerning launcher and target
positions, Lhr gravitational ficld of tle carth, uad the guidance syatenm
hardware within the missile itself., X discussion $f these factors is con-~
tained in Appendax C.

{U} Communt. A comparison of seasitivaty analysec for CEp, yield, and
silo hardness indicaies that the number of survivinyg ICEMs 13 most sensitive

to chanyes in CEP.
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SENSITIVITY OF FIRST STAIKE ANALYSIS T0 YIELD (U)

bFhat it Measures. This measure is similar to Sensitivity of First

Strike A ‘-sis to Civcular Error Probable (Tigure II-60), excent that the

sensitivitv of first strike analysis to weapon yield was examined. (U)

() Limitations. The surviving ICEM launcher results showm in Figure
11-61 were obtained using the same ta:éetinq strategy as the o ijzinal 1973
analysis. Wwhile a different targeting strategy might produce *iffvrent ab-
solute valucs, the zelative values that vesult frzom changes in yicld will
be similar to those shown.

Since the measure analyzes only the cffects of changing the yicld en the
nunbes of surviving ICDM launcherxs, other factors which could al:o affect the

results such as chanjes in CEP, systes reliability, ec. were rot considered,
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Coliectivaly, these factors would combiue ta prectee greater coanges than
any single factor taken by itself.

The given yiclds for the U5 and Uik minales aro baned upen estimatoen
of yicld at the time the individeal migsile was devoleped,  After a missile
reaains in a silo over a peraod of time, however, the nuclcar material may
partially decay so that actual miusile yreld wall b less than originally
expected,

Since this reasure analyzes only the senativities of zaivaving laanch-
ors with respect to changes in yicld, other factors which could effect the

tesults such as changes in sasazio CEP and silo hatdness were pot included,

{U) Uncertainties. The uacertaintics {n the nusber of warviving launcherss
with respect to the Mase nunber in 1974 are :rall, The absolute nuaber of
surviving launchers die to chanaes in missile yicld, huowever, pusress the

sime uhcerteintiesz as the base 1278 reall,
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= SENSITIVITY. OF FIRST STRIKL ANALYSIS TO TARCLD HAKDNESS (U)

Witat it Measurcs.  This measuie is similar to Sensitivity of First

Strike Analysis to Circular Lzror Prebable (Pigure li-wa), except that the

sensitivity of fivst strike anulysis to target hasdness was examaned. (G)

{€) Lamitations, The surviving JCBM launcher results waowa i Jcigure
1162 wore obtained by uzing the sase targeting strategy as the original 1978
analysis. whila a different tarqotirg strategy might prodoece diffarent abso~
lute values, the relative values that result fros changes in silo tardness

will be similar to those siven.
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The given hardnesses for tae US and U358 siles are baszed upon estimates

of U churacteristics of *he sile constructica. There are nany factors

which rcan atfict sile hardness. Among th are the ¢rolegrecal character-

[+
133
[

1stics surrounding the sileo site such as quantity and tyye of rock, as well
as the moisture contained in the soil.

Since this peasure analyzes only the effects o% vatying si1lo hardnesses
on tne rumber of sarviving launchers, other factors which wovld anfiuence
the resulis, such as ;cayun systen reliability, i
sidered. Ia¢ sensitivities of missile yields and CEPs were discussed pro-

vicusly in this section.

{U) Yncertuintiesn. The tncertainties in the number of surviving lauschers
with respect to the hase numbers in 1978 are s=all. The ubsolute nunier of
surviving launchers due te changes in silo hardness, however, posses<s the

sane uncertaintices as the base 1978 resulit.
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FTALIATORY HECUIVALENT WEAPOUS. (i}

1. @

sStrate

tereral.  The measures in this sectjon ATC an attespt tu demon-
the strategic balance in tems of the cagability of o force te reril-
iate after sustaining a countcriorce firss ::trikt:.u This nestien only
addresses the cecond strike effectiveness aasinst a specific enemy target
strustusre.,

ur cach weapon systen considered, tin effrctivences ayainse a
gencralized target structyre is deternined. This effectiveness is derfined

as “equivalent Scapens® (Cw).

€4 {per weapon) = " o i
A b,
L 58 i,
L3 LY
1 2 H

were 3, L, aml o oare Afferent IFPCS of turjets, cach exgiessed as a ratio

raelatave to the (ata! neder of

H

i

targets in the targes structue, :‘k 13 the
exzreted fradabilivy of 1111 4Gainst that tyie of tasget. I this secTinn
only Lhred typen uf targets sre considercd fa--soft Peint targets, be-soft
area tarwety, and c-~iard point targets--(i.e., 1.,00L9 pst bas Leea used in
this mearuie)). - oLus,

L0 THE I S

P

X 1 soft poirt tar.et can Ix: killed by any
1 weapon used.

pJ
P, e~ sy whea Yg=ler, ¥ 273 gives

rJ
(=]

the P, ({expected value) against the area
destrcyed by a 1 uT wearsn., Therefors, for a
soft target, the arva of darage due to blase
sverpressure i3 rroportional to the two-thirds
Fower of a wearen's yiceld. This results in
multi-necaton yield weapone, which are <apable
of killing larqer arcas than a 3 MT weapen,
beinyg :s<igrad an artificial P, " greater thas
1, although it iv recogqpized that a prota-
bility cannot cxzeed 1.

b

0

“Tred A, e, "The Strategic fuclear Palansce: A Sow Measure,” Survival,
- vuzvival

Volume XX, fuswer 3, Mav/dens 1977,
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{\vi

ontly taraetslle warhiead gt
Latratet, ot with wtr wdasted wnlner st ity nucd e
U 3708 {eey Losb ol Jad iared) when cupsage
erint a3 MT weajun,

b= The danale snut propbilsty o kil tor an i loe
N ]'umujul NOFL

2. (L) General Limitationn and Uncertaintles, Thers are three J§0(se

cultics in the formulution of Putaliatery Equivalent Weapontg

de  The probali ity of k
WO Used aepavinst

L, The tor o0 gtructute
evee, NI FITY TN |

t1l o a sof area target s nat the £0T of the
1%, LNT 1n not o protabt ity of

tg in faet ansumel to b

e b Shier e for bath piaew,

iy ki,

Infinate; rove-

€. The mea«ure allocates weaponic Lo targets jroportfonally to

presattack strategay,

The net ¢ oL e
purdoer of tarentys thae o o e
lastons,  The reaalt o oty
hamoen-coug forees relative to a
characteriatics,  The refore, he,
compared ro the SCovieen foree, Ko

bilities refattae o Uik caf abag

by that Fotaltatory

Lwooeress frgteed thn

dentrayed by standard expested value ¢calous

oluve o D i che meassed whitr !y Favepn

e conntsting of woarans with Jdeverae

Wi e e haseenetty or the 0

ety

tallatury LW tends to overcstimate L capae

TLitiesy,

There 36 Q3 aerree of uncertasnty tn the nunbier of surviving (Y

and bermenr fercen, and to o lesser degqreo, surviving Siass,

uncertazaty in the yiclda, acour

dacies, and nuober ot

here 0 aluo

USSR warheadis,

For a target set composued primarily of soft point targets, the I'w

" (fer weajon) approaches unity,

For o tagset ses compoued primarlly of swoft

arca tarjots, the W (per wodjon) affrroaches the EMT of the woapen,  inally,

tor the cardget set corposed of hard joint tarsetd, the BV {(jaer weajon)

apprroaches the sinqgle shot proebability of zill for that wearon awapst o hard

point taraet,

Thorefore, a tarqget structure can Le choaen wnion will optimige the

1A of nno force to the dotriment, of the othoer.

3. {Y) MNoagures Considercd in This Scetion:

kelioble ICDM fotaliarar

Falioble ICHM Retalsatory

Faliable TUNM Retatiataer

v Euivalont Weajpons,
i

Cace 1§

tdivalent wWeagons, Cane 11

¥ Fatvalent Weapons, Case T
Polaable SN Prtaliatory Dpslvalent Weapony
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Kebnabhbe Dopsand R34 Metalvat ey gabealont Yeaponm
Rediabde oo Petaliatory Dpdtvalenr Seapaong
Wb banter SOl BEEM, el homder pertarataory Lonavatunt Wegg onn

d. W ketallatery Poutvalert Weapons, A cumparbnon of the mquiy-
Gient weapen {n the twa forces cun by nadu Lub o moebe appraptiate comparison
va the Setal DW eather nge sould deliver on the other afeer sustaining o

Jirest counterforen wtrake, This Lotal, for ICMe only, is rupresunted by

thee fallowininy

ICIN

UM Fotaliatory FW v 3 N EW b3
in 74

e ATK Al
Po

whogo u, 4 nurber of (b waaponsy {Inlopundently
" tarpgesable KYs)

[
Bwi = cquivalent weapons of the i'h yyntan

o » weapen reliability and other deficiencius
UM OATN g . .
Pa v probatility of sueviving a bhallantic
misnile dtvack

w bt
Ml

< probability of penotrating an antis
ballintic miverle attack, (U)

(*') To owaning the ¢ffect the tarygst strusture wouwld have on the ro-
gultli, Shtre ¢ 1s0s wore compared with the target structure ratio varicd as
folicwys

Cage 1 r as 0,4, hsn,g, ¢y,
Caue [1 t a0, bw 0,2, cw "4

.

Cane I8l 1 aw0,2,be0,4, v w04

() The first threa muasures in this suction addross reliable ICB!
retaliatory equlvalent weapons for the tapee Jdifferent target gtructure
ra:zoﬁ. In thawe me gutey, for Llluctrative jurposes, the results of the
jrevious measure ‘Surviving ICBM launchers After a Firat Strike Ly Lither

e V8 or USBHY wize used to datormine the ruasnbor ‘“1) of weapnans available
) it abv for w o retalbatery utrike,  Maving purvived o firat swteshe,
the turm Pa?" ATR 1 for these wraponz., The Ewt pur wWeapon wan caleulated

as andicased above, with ¢ dasuaed o be 2,88 and F“ABM viqual to 1, Thire=
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Tore, unser thi abeve assum

ssunptions, the calculatio

ns Lf the total zelietlce

ICBM retaliatdry W ivcores the swmmaciotr of the W

number of surviving weapons of cath type ia the foroe tim

Mathe=atically:

ICBM Fetaliatery W= I O

where N

.
EW, © the ewizvtiont weapens Sf the 1
Systes

G.85 = ¢he conbines fo22¢ reliakility za2te

aszumed 2 ot cglouwiaticns.

2T AT
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. PELIABLT 10t EETALIATORY SeUINALLNY WEAPONE, CASE 1 (1)
—————— e
.,

What it Measures. This ae

retaliatery eguivalen: WEIZONS A33InST A target strocture coxpesed of soitr
roint targets, soft area tazgets, and 1,07 usi Rard oint tarcets, The
tatio of tihese targets for this case was assuwad to de:

a (s0ft ;oint sarzets) = 9.4

. b (soft area target:z) = 0.4
. € {1,655 psi thard poine targets) «© 0.2 {U)
i
"
P
i

;
H -
- .

i 1 ,’f

% U Limitations. This iz a Jeneral =easure drsigned to i*luztra®e the

aolsAriony,

i #bility of a forze to Tetaliate 3fter susteining & counterforce strike,
he availsbdle weagonrs used in the calsulaticiz were the reaslt of 3 pre-
vious scasure and Y B Ny A0 represent the ootual situatier whion s:iasue
exist,

. 2c0
4 * =
s
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The measure assumes that there is a se¢’ of targets available which is
~———eme=7"at least as large.as the number of retaliatery egquivalent weapons available,
_?his, of course, may or may not be the case,.

The neasure addresses a total target structure compuosed of soft point
targets, soft area targets and hard point targets (1,030 psi) and propor-
tionally aligned in the ratios ..tated in the exanzle used, Actual target
structure may vary siynificantly, and, depending upen targetine philosophy,
available weapons, and weanon charactesistics, co will targets destroyed.

The measure fails to take into account otner weagon system character-
istics which might have a significant impact upon the hird target xill cura-
bility of a force. VYor example, a combined launch and in-flight reliability
of 6.85 was used in the coaleulations. whilv this value may be valid for gen-
eral compariscns, ICRY launch, in=fiight, ond warhead reliabilitics vary in
actual practice, Also not included in this ricasure is a considecation of
wossivle fratricide in the case where two or move Vs are used against a
single target or the synezgistic cffects of warbeads being, used against ncaz-

by turgets,

(U) Cncertainties. The resuits of che calculutions are based in gart upen
our conception of the ~ompasition of the foviet ICHLHY foree, There iv little
uncertainty associated with the numbers of Seviet 1734 boosters used in the
meas ure "Surviving ICBM Launchers After a First Strike by Either the US or
US3R" to deterr ne the weapons available for this measure, There is a sig-
aificant degree of uncertainty assoeiated with the yield, accuracy, and
aumber of indep "Adently targetable warhuvads associated with tlase JCBMs and
with the nuzber wind type of cither U5 or USSR ICRYs that would agtually
survive a first utrike. In addition, the target structure acd use of the
surviving weapon’ by either side ray vary signaificzantly from those used in

thig neasure,

(U) Comeaent. When a taryet structure is composed prirarily of soft
point targets and soft area targets, the measure will be biased towards
. the Soviet ICBY farce with its large yield, relatively inaccurate weapons

(as compared to contempotary U5 wceaponu),

d
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RELIABLE ICBM RETALIATORY ECUIVALENT WEADCNS, CASE II (U)

what it Measures. This measure {s the samne as the preceding measure

except that the target ratio has been changed. Specifically:

a (soft point targets) = 0.4
b (sctt area targets) = 0.2
c (1,000 psi hard point targets) = 0.4 (V)

{U) Limitations and Uncertainties., The limitations and uncertaiuties

for Case 1 apply to Case II.

{U) Comment, The Case II target structure places a greatcr emphasis on

hard point targets than in Case 1. This introduces a bias in favor of the

more accurate ICBM force, which in this casc is the US force.

Page 203 was Deleted.
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RELIABLL ICBM RCTALIATORY EQUIVALUULLD WIAPCKS, CASE IIr (V)

¥hat it Measures. This measure is the same as the preceding two

seasures except that the target ratio has bcen changed., Specifically:
a {soft point tarjets) =-G.?
b {soft area tarz.ts) = C.4d

>

: s {1,00% ;si hard point targets) = 0.4 (U)

{(U) Limitations and Uncertaintics. The linitations a~d uncertainties

for Cases I and II also apply here.

(U) Corment. The egual emphasis on soft area targets and hazd point tar-
gets in the target structurc negates some of the differences in the US and

USSR ICHM warleads, Hywever, an irherent bias remalas in the measure since

264
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: g Fetaliatory equivalent weapons favors a more homogenecus ferce over a
B heteroseneous one (i.e., the measure terds to favor the Ys ICBY force over
- the USSR ICBM force).
. - * . . Sl : .
235
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5. SLBM Retaliatory Tcuivalent Weipons. Paragraph 4 of this

section addressed ICBY retaliatory eguivalent weapons, The following
measure is the same as the preceding measures except that cnly SLB¥s uare
addressed. A target structure similar to the ICBM Case I was assuned.
The total reliable SLBM retaliatory egquivalent weagons i3 represented by

the following:

SLuM at sea
3 M
SLBM Ketaliatory EW = [ N,EW.QPSASVPSAB
j=1 3 )
where N, = nurber of j‘:h weapons (independently
3 targetable Rvs)

. th
ij = equivalent weapons of the 3 systex

p = weapon reliability and other deficiencies
ASW - - . :
Ps = probability of surviving an unti-submarine
warfare (aSW) attack
ARY o, . . .
fs u probability of penetrating an anti-ballistic
nissile (ARS) tystem. (U)

(U) One-half of the ballistic misszile sulrarines (and thercfore approx-
imately one-half of the tatal independen.ly targetakle SLBM RVs) were agsuned
to be on station and available to either side for a retaliatory strike.

ASH
The ij per weapon is calculated as in the previcus measure. F3 ? vas
A

assumed to be equal to 1, ;- was assumed to be 0.85, and PsABJ was assumed
to bé 1. Thercfore, under the above assunptions, the calculations of the
total reliable SLBY retaliatory EW becomes one~half of the summation of
the Eﬁj {per weapon) times the number of available weapons of cach type in
the force times the reliability. Mathematically:

sLBM
SL8M Retaljatory EW « 0.5 [ 0.85 N W
jal 33

where "j » the number of 3th system warheads
ij = the equivalent weapons of the jth system

0.85 = the combined force reliability rate assunwd
in the calculations
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RELIABLE SLBM RETALIATORY EQUIVALENT WEAPONS (U)

that it Measures. This measure compares US and USSR reliable SLBM re-~
- . taliatory equivalent weapons using the same Case I target structure assuned
ﬂ ] for the preceding ICBM comparison. Specifically:

V a (soft point targets) = 0.4
" b (soft arca targets) = 0.4
c (1,000 psi hard point targets) = 0.2 (U}

Weart 4R

(U} Limitations.

This measure has the same limitations as the previous
Case I ICBY neasure (Reliable ICEM Retaliatory Equivalent Weanons, Case 1).
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Additionally,.the actual numbers of submarines on station may vary con=
siderably from the 50 percent assunmed in the calculations, and the proba-

.|

bility of surviving an ASW attack may be significantly less dcrending upon
. : any determined efforts to locate the submarines and destyoy them in conjunc-

tion with the first strike on the homeland of the submarines.
(U} Uncertainties. %he results ol the calculations are based in part

upon our perception of the composition of the Soviet SL8M force. There is a

significant degrec of uncertainty associated with the yicld, accuracy, and
nuaber of independently targetable warheads associated with Soviet ICBMs,

rath

There is little uncercainty associated with the number of Soviet SLBM plat-
forms {and hence number of missiles) in the inventory for current and past
years. Future estii:ates are based upon the assumption of a SAL agrecement

and may vary considerably depending upon Sovict decisions relative to optiws

contained in the agrecment. In addition, the target structure and use I the

- available weapons by cither side rmay vary significantly from those used in
- this measure.
(¥} Comzent. The low yield, relatively inaccurate SLBMs have little

effcctiveness against hard point targets. Rather than allocate them across

the target structure in accordance with the definition of EW ip actual

practice th::e weapons would probably be allocated against soft point and
soft area to:jets and ICB!'s would be allucated against hard point tarqets.
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RELIABLE ICEM AND SLBM RETALIATORY EQUIVALENT WEAPOHS (U)
This mcasure is the total of two previous measures

What it Measures.

(Reliable ICBM Retaliatory Equivalent Weapons, Case I; and Reliable SLBM

Retaliatory Equivalent Weapons). (U)

(U) Limitations and Uncertainties. This measurc, being the sumsation of
two other measures (i.c., Reliable ICBY Retaliatory Equivalcent weapons, Casc

I; and Reliable SLBM Retaliatory Equivalent Weapons), incorporates all of

the limitations and uncertainties of those two mecasures.

{U) Comment. The comments applicable to the two mcasures which are

swmed for this peasure (i.e., Reliable ICBM Retaliatory Equivalent Weapons,
Case I; and Reliable SLMM Retaliatory Equivalent Wesapons)-are -appropriate

an

here,
210
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6. Borber Retaliatory Ejuivaient Weapons. The following mcasure
is similar to the preceding ones in this section except that only bomber
forces are addressed, The total reliable border retaliatory equivalent

weapons is represented by the followinc.

Bombers -~
Boaber Retaliatory EX = L N EW o Ps
k=1 k k

BM ATK_ PEN
Ps

whexe ”k = nunber of kth weapons

EW, = equivalent weapons of the kth system

k
p = weapon reliability and other deficiencies
P ATE | robability of surviving a ballistic

missilc attack
l’sﬂ:h = rrobability of bombor penetration. (U
{U) For bombers in this section, a’ combined probability of penctration
and rcliability of (.85 was used, and it is assumsed that (.33 of the bombers
will survive a ballistic missile attack for illustrative gurposes., 7The

!;wk per weapon is calculated as hefore.

Thus, mathematically:
Bomber
Bomber Retaliatory EWw = I (0.33j(0.8: N W
kel | S 3

where ¥ = the aumper of kth system warheads .

k
EW, = the equivalent wes:ons of the k" system.
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RELIABLE BOMBER RETALIATORY EQUIVALENT WEAPONS (U)

khat it Mcasures.

7his measure caspares US an USSR reliabie bomber

weapons using the same target structurc as in the
ICBM Case I measure. Specifically:

retaliatory cquivalent

a {soft point targets) = 0.4
L (soft arca targets) = 9.3
¢ (1,000 psi hard point targets) = 0.2 (1)

. W) Limitations. This measure has the same limitations as the previous

Case I, ICB4 mvasure (Reliable ICEM Petaliatory Equivalent “Weapons, Case 1.
Mdditionally, the combined relijability and penetzability of bombers may

be such less than the assumed 0.85. Similarly, the probability of boaber

swrvival from a hallistic missile attack may Le nuch different than the 0.33
which was assumed.
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(U) Uncertainties. The 1esuits of tha calculaticn arc based in part upon

our percepticn of the composition of the Sovict bomber forcs.

. ) fair degree of unfertainty associated with tiw yield, accuracy, and musbers
Of Soviet bomber varheads. There is littie vacertainty regarding pumbers of
Past and present Soviet bombers.

Estimates of future nucbers arc less certain,
. - {U) Cosment.,

Thexe is a

The enphasis on soft area over hard pofrts induces a bias
toward the larger yield Soviet boaber weapoas and away from the more accug-
lowey yield US ALCus which are deployed iy the ts

ate

after 1930.
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- RELIABLE ICBM, SLBM AND BOMBER
: . RETALIATORY EQUIVALENT WEAPONS (U)
- What it Measures. This measure is the total of three previous

measures: Reliable ICBM Retaliatory Equivalent weapons, Case I; Reliable

$1BY Retaliatory Equivalent Weapons; and Reliable Bomber Retaliatory Equive
alent Weszpons. (U}

et

pravaiy

(V) Limitations and Uncertainties. This measure, being the sumration
: - cf three previous nmeasures (i.e., Reliable ICBM Retaliatozy quivalent
: ’ Weapons, Case I; Reliable SLBM Retaliatory Equivalent Weapor:; and Reliable

Bozber Retaliatory Equivalent Weapons), incorporates all of the limitations
L. : and uncertiinties of those three measurci.
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{U) Cocment. The commants applicable tc the previous three scasures vhich
have been swmed to produce this one (i.e., Peliable ICEM Retaliatory Equiv~
alent Weapons, Reliable SLBM Retaliatory Eguivalent Weaspons, and Reliable
Bonber Retaliatory Equivalent Weapons) are approgriate here.

Additionally, a comparison of the three individual seasures with this
total, indicates that US 1CBMs and bombers accounted for the greatest part
of the Retaliatory Equivalent Weapons in the early years, while in the later
yeaxs SLEMs and bombers provide the largest share. This {9 due to the
greater nuaber of US ICHMS surviving the first strike combined witn the
greater nunbers of bombers in the early years and, in later years, the
increased nunber of SLBM reentry vchicles as well as the addition of the
ALCY to the bomber force. Toe donimant factor in total Soviet Retaliatery

Eguivalent Weapons is always iCRMs.
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o, STRATEGIC SEFENSIVE SYSTEMS. (U)

i. Gexral. This section cospares the mmbers of strategic de~

fensive veapons of the U5 ard USSR. It <does not address passive defensive
measures. (V)

() The relationships between offensive and defensive systems, when
addressing the strategic balance, are not linear. Defenses may be active
and include interceptor aircraft, Surface-to-air Missiles (SAMs), and ASW
forces. They pay be passive and include dispersal of the targetadble re-
sources, population sheltering, and hardening of specific sites. whether
active or passive, 2 srall increase in defensive posture of one nation might
TeGUIrc a =ajor increase in the offensive capability of the other nation to
maintain tie balance. On the other hand, & large cffcrt to improve acfenccs
might be required as a rosult of a relatively small increase in the offen—
sive capatility of the cother nation.

(t) A comprehensive amalysis of the strategic balance sust consider
dofensive systeas. While these systems cannot directly threaten the home-
land Sf the other nation, they can comtrikate to strategic stadility oc
instability.

a. - keti-Ballistic tissile Forces. The Anti-gallistic Missile
(nB%) systess of the two countrics gre constrained by the AMY Treaty cf
1972, This trxeaty lirited bath the US and USSR to 2wo ARY sites each, One
site could be located to protect the national capital and the other to pro-
tect an ICBM launch srea. Each site was further liaited to 100 launchers
and aizssiles. addirional restrictions were placed on the sumber and types
of radars which could be amployed at the sites. (U)

(U} A protocol to the ABM Treaty ratified on Nowember 10, 1975,
subseguently lipited the parties to oniy one ABM deployment site. This site
may be relocate2 on & ape-tine basis with advance notice given of the change.

{U) 7The Soviet ABM defenses axe centerad arousd Moscow and in-
clode sarly warning radars, battle managesent radars, and eagagesent radars
in addition to four interceptor aissile lawnch cosplexes. Each liuch com-
plex containg 16 launchers for the ABM~1 GALOSH missile for a total of 64
lasmnchers.
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(U) The US Ballistic Missiie Defense (BMD) system, SAFEGUARD,
located at Grand Forks, North Dakota, consisted of the necessary radars
and 100 launchers for 30 SPARTAN and 70 SPRINT interceptor missiles., It
was terminated and inactivated at the direction of Congress after only one
year of operation.

The actual numbers of ABM launchers do not'present a raning-

ful graph to show the trends of the defensive system available to either
nation; rather, a comparison is rmade in the following table: (U)

ABM LAUNCHERS (U)

b, (U) Anti-Submarine Warfare Forces. Anti-Submarine War:are

(ASW)} capabilities are important considerations in assessing the ef . wtive-
ness of the SLBM forces. Both the US and USSR are confronted with e fact
that nearly three-fourths of the surface of the earth is covered by - he
oceans, The total land area of the US and USSR is equal to only about ten
percent of this ocean area. If only ten percert of the ocewn area i:i avail-
able and useful for ballistic missile submarines (the area determinec by
the range of the SLBMs carried by the submarines), then the r~oblen o: de=
tection and tracking even 100 submarines is immense. As a result, bo’'
nations have supported substantial research and development programs ¢i-
rected toward soclving the various ASW problems. The complexities of the
problem and the various types of resources used in ASW preclude a compari-
son of US and USSR capabilities in this documens.

¢, (U) Air Defense Forces. The most extensive strategic air

defense system in the world is maintained by the USSR, and consists of
more than 12,000 Surface-to-Air Missile (SaM) launchers, about 3,000 inter-
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ceptor aircraft, and over 6,000 radars located at early warning and ground
control intercept (EW/GCI) radar sites. This sizable force was generated
to counter the large numbers of US bombers. The nunber of interceptors
assigred to the PVO Strany (the Soviet Air Defense Force) reached a peak of
about 4,000 in the mid=1960s. It decrcased at a slow but steady rate to
2,600 in 1975, due to.the retirement of older, clear-weather-only fighters
at a faster rate than the introduction of more advanced aircraft armed with
air-to-air missiles and an all-weather capability. The deployment of these
newer fighters bas continued to increase, and the total force is expected to
rcach about 3,100 aircraft by 1986,

I

About one~third of the present force consists of pre-1964 air-
craft (M1G-17 FPRESCO-D, MIG-19 FARMER-B/E, and SU-9 FISHPOT-B). The re~-

)
.

I - - maining two-thirds are newer generation interceptors (YAK-28P FIRESAK, SU-11

- FISHPOT-C, TU-128 FIDDLER, SU-15 FLAGON-A/D/E, M1G-25 FOXBAT-A, and MIG-23
FLOGGER) , with the M1G-23, SU-15, and M13i-25 fighters presently being de-
ploved to PVO Strany units.

T edh B

L

¥ e

. - The Soviet strategic SAM forces, .which show a steady expansion
) and improvemernt, are compogsed of four mystems. These systems are the SA~1
- . ) GUILD, the SA-2 GUIDELINE, the SA-3 GOA, and the SA-5 GAMMON. The number

- of older Sa-l and 5A-2 systems are gradually decreasing as the deployment

s .- .of the SA-3 and SA~! systems increases.

L The US tir defense system is considerably smaller than that of
o the USSR, Some of 1is difference can be attributed to the Soviet reliance
RN ) on ICBM and SLBM nuc. ear weapons delivery vice manned bombers and some of
it due to decisions :asced upon tight budget constraints.

. ) The only active US Air Force interceptor dedicated to air de-
. fonse is the F-106 DI'TA DART which entered service in 1956. In 1976 there -
were 114 of these figlicers assigned to regular active squadrong, with the
US Adr National Guard sroviding an additional 243 aircraft to air defense
which were 90 F-106, 39 F-102 DELTA DAGGER, and 134 F-101 VOODCO aircraft.

General pu:pose forces from the air Fowce Tactical Air Command

{TAC), and from Army, Navy, and Marine forces which have primary missions ]
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cther than strategic air defense could be used to augment the above forces.
The primary general purpose fighter used to augment the interceptor force
would be the F~4 PHANTOM I7. Additionally, as #-14 TOMCAT and F-15 EAGLE
fighters become more numerous, these highly sophasticared and capable air-
craft will also be available.

By 1975, all US strategic SAM forces had been inactaivated. How~
ever, three general purpose force SAM battalions are retained in Florxida and
one in Alaska in a strategic role., These forces arc¢ armed with NIXE-HERCULES
SAMs and complement tre interceptor aircraft in these two locations.

-~

2. (L) General Limitations and Unccrtainties. The measures in this

scection only indicate rnumbers of SAMs and strategic intcrceptor ajrcraft,
They do not consider individual weapon systen characteristics such as range,
altitude capability, quidance and control, otc, Offensive system counter-
measures which may bc employed against these defensive weajpons are also dis-
regavded, Offensive strategy which accounts for defensive systems by tar-
ge:ing thenm, evading them, or using weapons ajzainst which they may have
little effect in their defensive areas ray negate much of their capability.
There is some uncertainty asscciated with the current and past numbers cf
Soviet defensive weapons, and a greater degree of uncertaainty associated with
our perception of future forces. There is also uncertainty relative to the

command and control, warairg, deployment, and employment of the defensive

forces.
3. Measures Considered in This Section:
Strategic Surface-to-Air Missile Launchers
Strategic Air Defensc Interceptor Aircraft (U)
. 220
Page 221 was Deleted.
- -
Hges o x ¢ FAm w T Rt - -
., o T b - [
- . »t - - »

te, AR A AT T A P P I PR I AT VAT MR W WA W B T AW KA KR




S
-~

-~
T
Y

PP

"‘u

PR TE T T RN LU BU SV SRR U URU R L P SV S ST T M T e TE TR

STRATEGIC AIR DEFENSE INTERCEPTOR AIRCRAFT (U)

What it Measures.

The nunber of aircraft assigned to a strategic

defensive role is totaled. The active US Air Force and the combined US Air

Force and Air National Guard forces are both depicted. The Soviet aircraft

are interceptor aixcraft assigned to the PVO Strany (the Soviet Air Defense
Force). (U) '

(U) Limitations. This measure, by counting the nunber of stra-egic

defensive intevceptor aircraft, disregards the number of aircraft :.:tually

zvailable tn fly missions. It also does not consider aircraft base loca- ~
tiors. :

This measure does not include interceptor force capabilities such as
range, fire-control systems, weapons, speed, and altitude.
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This measure does not include similar aircraft assigned to US tactical
and naval urits and the Soviet Frontal Aviation units. Both the United
States and the Soviet Union have a significant number of aircraft capable
of fulfilling an interceptor role but which are arsigned to tactical missions.

This measure disregards any defensive mcasures which may be employed Ly
the offensive forces.

(U) Uncartainties. There is ¢ -e uncertainty associated with the number
of current and past Soviet strategic defensive interceptor aircraft. There
is a greater degree cf uncertainty associated with our perception of future

soviet interceptor forces.

{U) Coument. The large number of Soviet interceptors is in part dictated
by the large US strate..c bomker force, while the inverse is true for the
numbers of US interceptors. Large numbers of Soviet intexceptors also pro-
vide {n-depth protection against potential tactical assaults around the
periphery of the Soviet Union. ’
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N i STRATEGIC SURFACE~TO~AIR MISSILE LAUNCHERS (U)
What it Measures. This measure totals the number of strategic
. Surface-to-Air Missile (SAM) system launcher ams/rails. The US#igures
) are for the number of NIKE HERCULES and BOMARC, while the USSR figures
. total the number of SA-l, SA-2, SA-3, and SA-5 launcher rails. {U)
N, z
v . P
‘ft_".;‘ (1) Limitations. This measure, by totaling the pumber of launcher rails N
H disregards the number of systems actually availakle for a defensive role, e
‘. . . . +*
o Either positioning (locations) or system status may prevent any defensive o
i use, ..
This measure does not include SAM characteristics such as range, alti-
W tude capability, guidance, etc.
3.
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bilities.

. offensive forces.

{(U) Uncexrtainties. There is same uncertainty associated with the
- and past numbers of Soviet SAM launchers.
certainty associated with our pexception of future Soviet SAM forces.

{U) Comment. As in the case of strategic air defense interceptor
craft, the large number of US strategic bamburs urged the development

: . . deployment of a massive network of SAMs by the Soviet Union.

Various
weasures by the offensive forces may tend to lower any purely numeric
vantage,

Hoew G b oqhy
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- This measure, by counting launcher rails, disregards any y=load capa-

This measure also disregaxds any defensive measures eaployed by the

current

There is a greater degree of un~-

ajx-
and
counter-
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; WARHEAD YIELD-TO-WEIGHT CAPABILITY (U

1. (v) ceneral. Reduction of warhead weight without 3 corresponding loss
in weapon yield was an early consideration in nuclear weapon design and
rfabrication. This consideration became more important when ICBMs and SLBMs
were developed. The multiple reentry vehicle and multiple independently
targetable reentry vehicles were outgrowths of the development of smaller,

lighter warlieads. The ratio of yicld-to-weight may be taken as a measure of

T

the efficiency of nuclear weapons. IHowever, inasmuch as sume weight in a
warhead must be devoted to non-nuclear materials (e.g., safing, amming,
fuzing, and firing (SAFF) systom), there is somc practical limit to the
efficiency of nuclear warhrads which is below the thecretical conversion of
the entire mass of the warhead to energy. The space and shape available far
the w"arhead. which may affect yield, are constraincd by the reentry vehicle
design and size. The clcser that a nation can come to the theoretical

yield-to-weight reiationshijp the higher their state of technclogy and tha

e 9 o Wie
. .

more ﬂexibili.ty that nation may have in warh:ad and reentry vehicle design.

i

2. Measure. This appendix addresses one such measure: Strategic

: Missile Warhcad Yield- .>-Weight Comparison. {U)

a. (U) wWhat it Mc,sures. This measure illustrates the relationship

N ’ of warhead weight and yi=zld for selected current US and USSR strategic
-t i missile systems and compares these to two theoretical limits. The measure
is thus an indication o the state of the art of nuclear warhead technology

in currently deployed mi-sile systems. The standard comparative graphic

N technigue used elsewhere in this report has not been used for several rea-
sons, A limited data set was available, and these data are not directly
comparabie because of dif ‘ering weapon yiclds and dates of development.
For that reassn, both ind:vidual data points and a fitted curve zxe illus-~
trated in Figure A-l, vhich is described below.

Th¢ figure was constructed by plotting warhead yield in kilotons as
a function of warhead weight, Dots (e) are used to represent US warheads

A-1
:
Page A-2 was Deleted.
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and squares (W) to represent Soviet warheads. A parabolic curve was then
fitted mathermatically to both sets of data using a least squares curve
fitting technique. The solid line rcpresents the US and the dashed line
the USSR.

In uddition, two other lines are shown. One of these represents an
estimate of warhead yield-to-weight re.ationships of a high technology er-
gincering limit. The other is predicated on the total conversion of mass
to enetqyl considering conversion of Lisn at 28.9 KT/1b. The current war-
head technology curves for both the United States and Soviet Union are
approxirately parallel to the * . technology engineering limit® estimate

for the rarge of comparable yields.

1(0) Potential Improvements in Soviet Technology and Their Implications for
Civil Defense (U); System Planning Corporation, May 1975, pp. i1-19.

Page A-4 was Deleted.
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POPULATION AND MANUFACTURING VALUE ADDED ()

1. (V) General. This appendix addresses potential targets of the US and
USSR other than military forces. A strategic attack by either nation will
cause casualties a'aonq the civilian populaticn and damage to the economic
resources of the other nation whether these were the prime targets or not.
The number of casualties and amount of damage will vary greatly with target
selection. Specific targets are not addressed and neither are long tem
effects caused by fallout nor residual radiation.

The method of presentatijon discussed in Chapter I, Section C, and util-
ized in most of this report is not used in this appendix. Rather the per-
cent of the US and USSR population and Manufacturing value Added (wvA)® are

displayed as a furcticn of the nunber of cities/urban arcas.

2. Potential Targets. The capability of nuclear weapons to inflict

massive destruction over large arcas such as entire cities enables a nation
to potentially attack not only military targets but also large porticas of
the civilian population and econonic resources of anoti'r nation. (U}

a. (U) population.as s Target. The percent of thL: total national pop-

ulation in urban areas is one indication of the populatisn at risk relstive
to the sie of an attack. Equating Cities to targets a:l comparing the per-
cent of population relative to the number of cities (i.e., targets) provides
& measure of the potential casualties. ’

Figure B-1, Percent of Population Versus Number -£ Cities, is &
graphic representation of the population in the 1,003 mo: % populous cities
in both the US and the USSR based upon the 1970 Census of Population pro~
jected to 1975, The projections considered such factors xs rate of growth
and aigration.

lmnuficturing Value Added (MVA) is defined as the cutput value of an in-
dustry minus the value of materials, atilities, and other services in-
cluded in the product or consumed during production.
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For the US, an v :>an aréa is defined as a Standard Metropolitan Sta-

tisrical Area (sSMSA) whi..: contains a city and its surrounding counties.

In

) ’ the case of the USSR, the data available are for cities only, except for the

ﬁiohs.'z

ten most populated urban :reas which are referred to as "urban agglomera-
The differences in definition, and therefore census procedures and

results, preclade directly comparable data.
This seasure, simpiy being a census of urban areas, does not consider

the size of each utban are4 or the density of the population over the area.

: 2
. 1975_UN Demographic Yearbook, lew York, 1976, pp. 271-273,
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Further, the mcasure does not consider defensive or protective
measures which may be taken. In addition, many of the urban areas in both

- countries are directly at risk due to their proximity to strategic nuclear
. ~ ] - forces or other military installations which may be targeted.
: /" Figure B-2, Area with kespect to Number of Cities, compares the
- , total land areas of the 250 mo3t populous cities in the US and Soviet Union.
* Figure B-3, Distribution of Population with Respect to Area, com-
) t 3 - pares the percent of the national population in the 25C most populous cities
.- with the total area of those cities.
S A
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Depending upon weapon yield, many of the larger cities in both
countries would require that multiple weapons be used against them. Even
- with this fact, due to the large number of multimegaton ICB43 in the Soviet

- ) inventory, the USSR could hold at risk more than 50% oi the US populat.on
with approximately 250 weapons. (An average of about four 1.0 MT or larger
i} warheads against each of 60 cities,) For the U'S to attack 50% of the Soviet
-.: - population, it would require over 1,000 weapons.

b. Hanufacturing Capability as a Target. The ability of a nation

to recover from a nuclear attack and returr to a position of world promirence
R is also at risk. Fiqure B-4 indicates that both countriecs have the capa-
) bility of attacking over two-thirds of the total Manufacturing Value Added
(MVA) of the other country by targeting 200 or less cities. (U)
. (U) Although MVA is an economic indicater of industrial capacity, it o
has limitations in that it includes the aanufacturing of commodities such as =
apparel, toys, and soaps, along with those t{ndustries associated with military
v . 7 and essential civilian production. The distribution of MVA, however, pro-
B vides a measure of the number of cities which must be considered as potential
targets in order t> minimize industrial rccovery.

(U) The ranking of the urban areas with respect to MVa is not neces-

sarily in the same order as that with respect to population, pu:ticularly in -
) the highest ranking cities. ihen the sample of urban areas bec:ses large
i {(approximately 100), however, the same arcas are included both .  the set for ,'.

population as well as for MVA.

(U) This measure, being the sum of MVA within a city or urban area, -
does not consider the dispersion of industry within the geographic area. The >
industrial cacability may be concentrated in a small part of the tity or
spread out over a relatively large area. Also, there is no indic:tion of the
susCe;-cibility of the industries to nuclear effects in terms of hirxdness,
etc.

——-—

3
e EaeTed - maledt A s e ies - .-




Figure B=: Percent of Manufacturing Value Addcd (Mva)
1 ith Respect t6 Urban Areas, 19763 (u)

®(u) urban areas a:» defined as standard metropolitan statistical areas for
the US. In the US.;x, an urban area is defincd as an economic industrial con-
centration center. .-

(G) Current estimates of MVA for the US have an uncertainty o stand-
ard exror of apj:rozitauiy 2% according to the Annual Survey of Manufactuces
1976. The USSR valui:s, however, are probably less reliable.

@) As indicited above, there is no differentiation between the pro-
duction of weapons ani the production of itess for civilian use. Nowever, the
seasure does indicate that both nation's :.ndustxyis highly centralized about
a relatively few cities with 70% or more of the MVA attributed to 200 cities.
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{U) APPENDIX C

TARGET. ' G UNCERTAINTIES

1. General. 1n order to assess the probability of hitting a target using
gquided missile technology, one must have three categories of information:

& the relative position of the target with respect to the launcher,
® the gravitational effects along the flight path, and

@ the perfcrmance criteria associared with the guidance system of
the missile,

It is the intent of this appendix to explain some of the uncertainties asso-
ciated with launcher and target positions which are used as inputs into the
9uiéén§e system of the missile. From these positions along with a precise
gravity model, factors such as launch angle, thrust, fucl required, vehicle
reentry angle, and other trajectory paramcters are computed in order to guide
the missile to its target. Hardware accuracics associated with the guidance
system itself are censidered beyond the scope of this appendix.

The relative position of the target with respect to the launch site is
required for trajectory, range, and direction computations. There are un-
certainties associated with the launch position iiéel{, the reference system
used (an ellipsoid of revolution), and the position of the tarzget. Both the
launch site and the target must be positioned with respect to the same
reference system in order to accurately compute range and direction. There-
fore, any errors associated with any one of the three components (i.e.,
launch site, target position, and reference system! will increase the circu-
lar errzor probable (CEP} and probability of missing the target. Figure C-1
shows the interrelationships of these entities.,

c-1
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Figure C-1. Relationships cof Launch site, Target.
Position and. Global Reference System

2, Launcher Fosition.Uncertainties.

with respect to a referénce system is dependent upon several factors:

@ the density and geometry of the survey net around the
launch site itself,

e the precision of the equipment used for the survey measuie-
nents, and

s the accuracy of the geodetic control points used in the

survey data reduction and adjustment calculations.

In strategic weapon cunsiderations, these land-based launch sites
are considered fairly well determined and have a circular exror prob.isle
(CEP) of a few feet with respect to the reference system used. Curreatly,
the reference system used by the US for launcher and target positions is
the World Génglet:.ic System 1972 (WGS72).

] b. Ses-Based Launchers. Sea-based launch sites present greater p:oblems
- . with respect t:: position than land-based sites. Current navigation tech-
niqués employ Doppler satellites in order to determine positions on WGS72.

. This requires a recent satellite pass in order to assess a ship's position

F4 . - C=2
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a. L'andeﬁaseS‘_L&\gnchets. The accuracy of land-based launch site positions
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with any degree of accuracy. Today's navigation satellites can be observed
from any civen point in the ocean arers approximately every ninety minutes.
Between passcs, a submarine may move a significant distance from the loca-
tio;\ deternined from the previous satellite pass. In these cases the current
position of the ship is dependent upon the navigation hardware (acceleromcters,
gyroscopes, etc.) contained in the vessel. When the next navigation satel-
lite passes, the ship's position may be updated or corrected.

3. Target Position Uncertainties. The position of a target, however, is
moyre difficult to determine than that of the launcher due to the lack of
accurate survey data in the area of the target. For strategic purposes and

for many tactical artillery applicatione where launcher and target are not
connected by conventional ground surveys, photogrammetric technigues have
been developed to provide coordinates for unknown positions on the common
refererice systém (WG572). From an-airborne station, a series of overlapping
photographs are obtained producing stereoscopic pictures which are used for
reconnaissance, plannirng, and target positioning. Land points are identi~-
fied, measured directly on the photographs (in microns), and are used to-
gether with the camcra parameters (height above ground and attitude angles)
to derive the position of the puints on the ground. Uncertainties in these
positions-derived through photogrammetry may be attributed to camera fac-
tors and external pimnomena. Factors which introduce uncertainty pertaining
to the camera are:

® lens distortiins,

@ spectral sensitivity of the film,

® focus of the ‘=ns system,

¢ the position ¢ the camera i: its flight path,

o the tilt angle: of the camera at the irstant tha photograph is ex~
posed,

External to the ciaera itself, othexr factors or phenomena may contribute to
the reliability of the target positions., Among these are:

o - atmospheric refraction (which bends the light zay paths),
& clouds,

e a e
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® lack of control éositious on which to base the photogrammetric adjust-
ments,

e the ruggedness of the terrain being photographed.

In general, the flatter the terrain is, as in a desert, the more accurate
are the coordinates of a peint derived through photogrammetric techniques.
It is more difficult, however, to accurately measure on a photograph a tar-
get in mountainous arcus due to the resolution of the film ftself. In this
case, uncertainties incrcase in the position of the target, especially in
the vertical component,

The uncertainties associated with relative target positions are greater
in strategic missil: cases than they are in tactical considerations due to
the longer range between the launch site and the target. 1In the tactical
cases whqxfe launcher and target positions arc relatively close together, a
photogratmetric dsta base may provide a high degree of reliability with re-
spect to range and direction. Since launcher and target may appear either
©n the-same pair of sterco photographs or on nearby exposures, the associated
ergof is not allowed to accumulate and the relative positions of the two are
considefed moxe reliable.

3. Missile Flight Prcfilé Uncertaintics.

a., Gravitational. In addition to position and reference system un-
certaintios, the gravity model which is used to compute the flight path for
the missile also may have crrors which will decrease the probability of
hitting the target. A representation of this concept is shown in Figure C-2,

RV
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Dense Masses Miss Target

Figure C-2, Effects of Gravity on Missile Trajectory
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When a ball is thrown into the air, it will eventually fall due to the
gravititional attraction of the earth. Its path depends on the direction
and power of the throw, which is overcome by the force of gravity. Like-
wise, the path of a missile depends upon the direction and power of the
thyust, which also is eventually overcome by gravity. Any errors in the
gravity model used will deflect the missilc on its path to the target. bDur-
ing flight the missile is also subjected to known and unknown dense masses
and may be pulled out of its computed trajectory, thus missing its target.

b. Othér Factors., Although the previous paragraphs explain three major
areas contributing to targeting uncertainty, other factors also contribute

" to the probability of hitting a target., Some of these include atmospheric

e
N

-

turbulence along the flight path, the design of the missile itself, and air
drag factors which are difficult ¢o model. There are computer programs
currently available which simulate these conditions and provide the analysts
with an assessment of the error attributed to each type of variable. From
thége results, modifications to the missile itself or early flight path
corrections may be performed to reduce the probability of missing the target.
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STRATEGIC ARMS LIMITATIONS AGREFMENTS (V)

1. (u} General, The treaties, agteéaents, and understandings between the
i} - United States and Soviet Union on strategic weapons have been used in this
- . report as a basis for present and future strategic projections. To date,
L the most instrumental agrecment in limiting strategic nuclear forces is

SALT 1, which consasts of the AEY Treaty, and the 1972 Interim Aqreement and

its Protocol. Additionally, the Protocol to the ABY Treaty was also signifi-
} . cant in limiting strategic defensive systems. The understandings reached at
the Vladivostok sumnit were important in providing a frarework for the con-

LN

. vening of SALT 1I. Collectively these agreements have had a significant
effect on the develorment of strategic nuclear forces in both the Um:.d

R - States and Soviet Union. 1In addition to these treaties, there have becn

’ - some other agreoements and treaties signed by the United States and Soviet
o= e Union which have further influcenced nucleaxr force prograrms in both countries.
S These are the Limited Test Ban Treaty, Threshold Test Ban Treaty and its
Protocol, and the Underground INE Ban Treaty and its Protocol. The most
relevant provisions of these treaties are outlined in paragraph 2.

2. (U) The Treatie: and Aqrecrents.

a. The ABM Treat.. The 1972 ABM Treaty was signed at Moscow hy Presi-
dent Richard M. Rixcn ind General Secretary L, I. Brezhnev on May 25, 1972
and was enteréd into :.rce on October 3, 1972.

The full title and key provisions are given below:

TREATY BETWEEL THE UNITED STATES OF AMERICA AND THE UMION OF SOVIET
SOCIALIST REPUBLICS ¢ THE T.IMITATIINS OF ANTI-BALLISTIC MISSILE SYSTEMS

¢ The United States and the Soviet Union are each limited to two
ABM-sites, lhe treaty permits each side to deploy one ABM site
about its ca;:ital and ancther about an ICBM launch site.

® The two sites are to be at least 1,300 XM apart and so configured
as to prevent the possibility of a regional or a nationwide de-
fense system.
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® At <ach sitzs there are to be 1o more than 100 launchers and 100
intercoptor missiles., The nunbers and characteristics of radars
are also linjted.

® Qualitative ia;prmnents of AbM technology axrc to be limitea. The
treaty further prohibits improvement in surface-to-air missiles
{SAMs) and their radars to prcciude deployment against ICiMs and
SLPNMS,

b.
its Protocol were signed at Moscow by President Richard M. Nixon and Gencral

The Intcrim agreepent and Protocol. The 1972 Intexim Agreement and

Secretary L. I. Brezhnev on May 26, 1972 and were entexed into force on
Octcber 3, i972.
The full titles and key provisicns arce given below:

INTERIM AGREEMENT BETWEEN THE UKITFD STATES OF AZERICA AND THE UHIOR
OF SOVIET SOCIALIST iEPUBLICS O CERTAIR XZASURES WITH RESPECT 70 THE
i LIMITATIONS Of STRATEGIC OFFENSIVE ATMS

. and

PROTOCOL TO THZ INTERIM AGHEEMENT BETWEEN THE UNITED STATES OF AMERICA
Ay THE UNIOX OF SOVIET SOCIALIST PEPUBLICS O CERTAIN MEASURES WITH
RESPECT TG THE LIMITATIONS OF STRATEGIC OFFENSIVE AmvS
& The Interim Agrecement is to remain in cffect for 5 ycars, unless
superceded earlicr by a more comprenensive agreescnt.

® No new construction of ICBM launchers shall be undertaken after
July 1, 1972,

® Therc shall be no conversion Gf "light® ICBMs to “heavy® ICBMs,

® Modernization and replacement of ICPMs is permitted, but in this
process, the dinensions of the silo canaot be significantly in-
creased (10-15% allowable).

& No new Jomstruction of $LBZR launchers or SLBM-capable submarines
shall be undertaken after the date of signing with the exception
that:

The US may ancrease to a ceiling of 710 SLBM launchers and
4&4 ballistic missile submarincs from 656 SiBM launchers and
41 ballistic missile submarinec by replacing 54 older (pre-
1964) ICEM launchers.

The USSR may increase to # ceiling of 950 SLBM launchers and
62 ballistic missile submarines from 74C launchers and 43
ballistic missile submarines by replacing older {(pre-1964)
ICEM launthers.
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c. The ADM Protocol. Tie Protocol to the 1972 ABM Treaty was signed
at Moscow by President Richard M. Kixon and General Secretary L. I. Brezhnev
on July 3, 1974 and wvas entezed into force on May 28, 1976. This Protocol
further restrained derloyaent of strategic defensive armanents.
7he full title and key provisions are given below:

PROTOCOL TO THE TREATY BETWEEN T:E UNITED STATES OF AMERICA ARD THE
UKICH OF SOVIET S0CIALIST KEPUSLICS ON THE LIMITATIONS OF ANTI-BALLISTIC
MISSILE SYSTEINMS

& The United States and the Soviet Unicn are each limited to one ABM
site. (This is a rcduction from the two sites permitted in the
ABM treaty proper.)

® Only uvne change is permitied in the location of ihe AN gite.
Mvanced niotice nust be caven, and only in a ysar in which 2
revicw. of -the ABM Trcaty is scheduled. The first review year
begins on October 3, 1977 and is scheduled every 5 years there~
after.

4. The Viadivestor Susait. Darig their moeting at Viadivostok, Presi—
dinit Gerald R.-Ford and General Secrctary L. I. Brezhnov agreed in principle
upoh the general terms which would form a basis for further strategic arss
limitations negotiations. These toeras were made public in the form of a joint
United States-Sovict statenénit on Xcveaber 24, 1974. The final nushers, given
here in parenthesis; were relcased at a later date.

The full titie and the Xér provisions are given below.

VLADIV I3TOK: LIMITATION G5 STRATEGIC OFFENSIVE ARMS
JOINT UMITED STATIS-SOVIET STATENENT

® The Un:-ed States and the Soviet Union reaffirm their intentions
to conclude & new agreement on the limitation of strategic offen—
sive ar-s, The new agreement will incorporate the relevant pro-
visions of the Interim Agreeint of May 26, 1972,

‘e The pew agrecment will cover the oeriod from October 1977 through
Decesber 31; 1985,

® Strategi~ nuclear delijvery vehicles will be limited to a certain
aggregats mmber (2400).

® Thée mumber of ICEMs and SLEMs equipped with sultiple independently
targetable warheads will be linited to a certain aggregate musber
1320). .

& Mixing of IChR¥s, SLEMs, and bombers under the overall ceiling om
launchers is perpitted.
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There will be no new ICBM silos or other fixed-site ICBM launchers
allowed,

& There will be no conversions of "light” ICBMs to “heavy"™ ICBmMs.

€. The Limited Test Ban Treaty.

The Limited Test Ban Treaty was signed
at Moscow-on August 5, 1963 at the ministerial level, and was entered into
force on October 10, 1963.

The full title and key provisions ave given below:

TREATY BANMING NUCLEAR WEAPOM TSSTS IN THE
ATHMOSPHERE, IN OUTER SPACE ARKD UMDER JATER

e The parties to the treaty will not conduct any nuclear weapon
. test explosions, of any ~ther nuclear explosions in the atmos~
phure, outer space, or under water. .

® The trcaty is of unlimited duration, with provisions for amend-
ment and withdracal.

“f. Threshold Test-San Treaty and Protocol. The 1974 Threshold Zest Ban
Treaty (TTBT) and its Protoccl wete signed at ¥oscow Dy President Richard .
fiixoh and General Sccretary L. I. Brozhnev on July 3, 1973,

The full titles and key provisicns are given below:

TAEATY BETWEDN THE UNITED STAIES OF AMERICA AST THE
-UNICH OF SOVIET SOCIALIST REPUPLICS Of-THE LIMITATION.
OF ULDERGROUKD IR'CLEAR WEAPOK TESTS

and

ARD_THE UKION OF SOVIET SOCIALIST REFUBLICS ON THE LIMITATION
- . OF USDEAGROUMD MUCLEAR WEAFOM TESTS

- @ Underground nuclear wespon tests exceeding a yield of 150 kilo-
- tons are prohibited, effective Marck 31, 1976.

F Cocplisnce to the provizions will be assured through mational
technical means of verification.

- maeigand nuclear explosions for peaceful purposes are exempt
.. from the provisions of this Treaty.

® This Treaty will resain in force for a period of S years, wn-
less succeeded garlier by a mote comprehonsive agreement.
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® Certain technical data shall be exchanged on the geology and
geography of nucleax weapors tests to assist verification ot
yields by national technical means.

® A separate understanding betwecn the parties was concluded, which
made provisions for occasional and unintentional viclations of
the Treaty.

g. Undexqground PSE Ban Treaty and Protocol.- The Underground PHE Ban
Treaty and its !ro:o-:gl were signed in Mashington and Moscow on May 28, 1976
by President Gerald Ford and Geéneral Secretary L. I. Brethnev.

The full title am_!_ key provisions are prcsented below:

TREATY BETWEEN THE URITED STATES OF AMERICA AYD THE
UFIX: OF SCVIET SOCIALIST REFUBLICS AND PROTOCOL 70
THE TREATY Ok LNDERGROUKD NUCLEAR EXFICSIONS #Ck PEACESUL PURPCSES

® Incorpozating the terms of the test ban treaty, the parties have
also agreed: not to conduct individual explosions having a yield
in excess of 150 kilotons; not to carry cuat any group explosion
having an aggregate yicld exceeding 1,502 kilotons: not to carry
out any; group explosion havirno an aggregate yield exceeding 150
kilotons unless the individual explosions in the grouwn could be
identificd and seasured by igreed verification procedures.

L Theipa::ie: are pernitted to conduct yeaceful nuclear explosions
in the territory of another cuountry if requested, but only if
contistent with the terms cf ti.> Non-proliferation Treaty.

o Information and access to sites of caplosion: will be provided
by each side.

. @ Prowisioas for the rights and functions of ot:ervers are set
forth in detail.

& The Protocol addresszes the procedoies to be followed during the
observation process, to include certain reces:wy privileges and
ismomitics granted to cbserver persomnel.

- Forcs I.iﬁ}t: and Actusl lewels. The trhles which follow show the

1972 Interin Mreement liwmits and the limits suggested at ’iadivostok on

= the sumbers and types «f delivery wehicles. (U)

Pages D-6 and D-7 were Delet
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(V) APPEDIX E

DERIVATIOK OF FORTILAS

1. General. this appendix considers the Jderivation of several im-
portant rormulas-~Equivalent Megatons, Single-shot Probability of Kill,
Comter Military Potential, and Nard Target Kill Capability.

2. Derivations.

a. Eguivalent Mogstons. Yicld is related to the amount of dasage that
cold be done to an urban-industrial target by a weapoa. Yield, however, is
dizectly proportional to blast volume and not to the area affected by the
blast vave on the eacth's surface {see Figure E-1). That is, in order to
have a more walid messure of urban-industrial damage, it is necassary to re-
lave yield to area of damace.

Figure E~1 (U). Blast Volume

Since the yield (Y) is proporticnal to the Llast woixne and the
blast volwme is propoctional to the blast radjus (R} cubed, .t follows
that yield is proportional to the blast radius cubed.

'-‘3.

This relation then allows the blast radius to be expressed in terms

of yield:
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The blast area (i) is related to blast radius by the standard area

formula--j.e.,
A= s p.z. {2)

Combining equatioes (1) and (2),

A= n2 - (!1/3)2.

Thus, the blast area is propcrtionzl to the yield to thk two-thirds

power:
J
Blast Area = K '12‘ 3
wvhere X is a proportionality constant.

The constant K is drogped, and when yield is expressed in megatons,

the measure is called Equivalent Megatons.

Eﬂ'*!la

Mote: Because, except for a fow large cities, yields in the
®zgaton class can ecasily exceed the target size, a
sadller exponent is often used for these large weapons.

Tbxsuanitteaptwdimtthebmt region be-

yod th:: target irea.
b. Singlesshot Prclability of Kill. #hen calculating the probability
of destruction of & har: target, it is assumed that the varheads £all in a
circular normal distribi:ion about the target. Mathematically, this is
o expressed ag:
" 2
F=e X
where: r is the radius fron ths target.
and a is a constant which specifies the
spread of the distribution.

'

4t£sfutthetusu-=dtmtmﬂm&hua'codda-mtu'dmge

function. That is, if the varhead lards vithin the lethai radius (LX) of
the target, as deteriined by the yield of the weapon and the hardness of
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the target, then the target will be destroyed. Therefore, given the radius
in which one-half of the warheads will fall (CEP), the probability that the

target will survive (that the warhead wiil fall outside the lethal radius)
is:

2
~1n{2} (LR/CEP)
Ps = e . (3)
The lethal radius can be assumed to be the product of some function
of hardness (£(h)) and ‘the blast radius.
of EMT,

As can be seen from the derivation
the blast radius is proportional to the yield of the weapon to the
one-third power. Thus:

IR = £(hyyH/? ’

Since yield is in megatons, f{h) is the leéthal radius of a one
wmegaton weapon c¢f a target of hardress h.

Equation (3} becomes:

2
£(h) yl"’{)

P, - e-ln(z)( CEs

: 205 y2/3 japn? 1
« o-In(2) £5m) ("7 ey | )

2 2

Since, by definition, cup = v*/3/cep

, egeation (§) may also be written as

2
p = e"In(2) £1h) cnp

or, 1étting gthj = 1n(2) £2 (h), P, = eTatmcup.

Cne approximationl‘to the lethal radius of a one megaton weapon is:

-1/3
h .
tf(h) = 5Ty .

1Another approximation is £(h) » (0.068h - 0.23 h + .19)-1/3.
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Equation (4) becomes then:
~Int2icuphy16) /3

Ps.

Finally, the singlé shot probability of kill (Pk) is:

Pk ® 1 - Ps
-2/3
or . Pk =1 - e-ln(z)CHP(h/lé)
2/3
or b, = 1 - 0.5 M/ B/

Note: There are many other factors in determining the probability of hard
target Kill--e.g., shope of target, whether the target is vulnerable
to overpressure or -dynamic pressiure, duration of tne blast wave, etc.=--

' which were not considered here.
c. Counter Miiitary rotential. Counter Military Potential (CMP) is

defined as:
£1MT
tcep)?

CMP = .
The.usefulness of this formulation as a measuré of counter-~forc.:: damage

potential can bé seen by considering the following:
Given a target with a hardness h° and two weapons to be (sed against

it (detonated éuffjciently far apart in time so as to exclude fr.::ricide) with
P yields of Yl and Yz and accuracies of cBP1 and CEPZ, respectively, then'the
probability of the target surviving each weapon separately is as {ollows:
2/3 2
p =9 ¥y T/CER)
%1

. 2/3 2
p w90 ¥, T/CER,
%2
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- -9 (ho) "Yl

2/3 2

Since CMPI = Yl /C!-:Pl
_ _,2/3 z
and awp, = Y, /ct:p2 R

Ps

2/3

2/ 3feel + ¢

T G T Tk v v\ m— o T = > .

2 w273 2
/<:r:1>1)(e-g(ho).2 /cspz)

2/3 2
2 /cepz).

. o-9(h ) (Cep, + Crp,)

Thus the advantage of CMP is that a Simple summation of CMP values
can be used to detémigg the probability of kill (Pk =1-p)ofa target

against which multiple warheads are uscd.

hird targets.

In a rough sense, therefore, the

mo¥e total CMP a force has the greater is its potential for destruction of

NOTE: It is an unfo;  unate resul:, but a necessafy ofie in terms of probability
functions, that CMP tinds to infinity as the acéuracy becomes greatex and

greater--i.e.; as CEF tends to zero.

This is not a proolem when CMP values

ave used in detérminiig the probability of destruction of a single target.
However, in the Sense that CMP us a weasure is used--i.e., the potential
of multiple weapons as:iinst multiple.targets—-the inclusion of even

a single weapon with great accuracy can cause total CMP values to overstate

the real déstructive cipability of a group of weapons as a whole.

d. Hard Target Ki.l Capability. Hard target kill capability is an ex~
pected valué in the mathematical sense. That is, if the number of weapons
available and the probability of kill for each are Xnown, then it is expected
that a certain number of targets will be destroyed.

E-5




- - . For instance, given N = 100 weapons with Pa = 0.9 probability of
arrival and detonation and probability of kill L 0.5, then it is expected
. ~-i.e., if the experiment could be repeated many times then the mean average
X : result would be-~that 90 weapons will arrive and that of those arriving, 45
s will each destroy a target.

That is:

D
ey

Arriving Weapons = I' x B, = (200) x (0.9} = 90.
Taczgets Destroyed = (Arriving Weaponc) x P = (90} x (0.5) = 45,
This could have been done all at once as:
Targets Destroyed = N x P x P, = (100) x (0.9) x {0.5) = 45.

If there arz a numbcer of weapon systems, then they are summed.

# of Systems

So that: Hard Target Kill Capability = C = E “iPa Pk
ie) i’i
. .th
wheze: Ni = number of weapons in *he i~ system,
Pa = prebability of successful arrival and
i

detonation of the ith weapon system,

P, = single shot probability of kill of the

|
1 th
i system.
‘s
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TACTICAL/THEATER NUCLEAR FORCES (U)

) 1. (U) Introduction. This appendix addresses tactical/theater nuclear-

capable fbrce_é. A comparison of tactical/theater nuclear forces is much
more difficult than one of strategic forces. Force structure, planning,
tactics, and force posture all interact to dictate the numbex and types of
nuclear systems to be developed and deploved. A force which is considered
to be primarily defénsive in naturé may lean toward smaller yield shorter
range weapons, whil: a force which is designed for the offensive may tend to
have longer range, larger yield weapons.

To corpare the total invéntories of US and USSR tactical/theater nuclear
SR forces tends to ignore the deployment of these forces. The USSR, while

mainly deployed in the: Soviet Western Military Districts ard the Warsaw

Pact nations, has an appréciablé amcunt of its forces deployed along the

Sino-Soviet bdfder. On the other hand, the US, which is also heavily de-
ployed ih thé European theater, maintairs considerabic forces in the US and
the Pacific.
while all of the forces of either nation could conceivably be deployed
to a single thedter, it is-highly unlikely that this woulsi ever occur,
Additional -diffidulties are cricountered in any €ompar. :on of tactical/
theater nuclear forcés, Some of these are:

® How many warheads are associatéd with each delivery system?

® Arc there reléads readily available?

® Does every individual delivery system which is nuclear-capab’e have
weapons assigned to it?

e Azc all variants of a given systems nuclear-capakle?
& tWhat are the characteristics of the system?

® For systems which have both a conventional and a nuclear capability,
are the system characteristics the same in either role?

® What are the characteristics of the nuclear warhead?
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L. (u) Types of Weapons,

a. United States. The uU§ inventory of tactical/theator nuclear weapons
st ptates

consists of short range surface~to~surface missiles,

artillery, surface-to~
air missiles,

bombs, and Atomic Demolition Munitions {ADM) .

b. Soviet Unipn. The USSR inventory is essentially

characteristics as that of the US with the addition of Me
Missiles (MRBM} and Intermediate Range Ballistic HMissiles

©. Strategic Forces. Both nations have laxg
nuclear weapons which could be used in a tactica

the same in general
dium Range Ballistic
(IRBM),

e inventories of strategic

/theater conflict. The po-
tencial use of any of these vweapons cannot be ruled out,

. 3.

: Short Range Missile Launchers
- - Medium Range/Intermediate

- Sea~Launched Cruise Missile Launchers. (u)
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SHORT RANGT HISSILE LAUNCHERS (U)

What it Measures. The number of short rang2 missile launchers in the
inventory of bouth the US and USSR is totaled. (U)

N

¥

{0). Limitations., By combining all short ranje missile launchers into one ’;"‘
total, the measure ignores individual system characteristics such as range, ..':-;t
wartéad yield, acsuracy, mebility, etc. 7

_ The mtasure also disregards the reload capability of each system and
numbier Of warheads available.

Launcher lotation and redeployment capabilities are not considered.
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{U) Uncertainties. The numbers of past and present Soviet missile launch-
ers cre known with reasonzble accuracy. Future estimates have a greater un-
certainty and are based upon US projections of Soviet force structure.

Comment. Comparisons of the systems in the two forces in 1977 are
shown in Figures F=-2 (Numbexr of Short Range Surface-to-Surface Missile Launch-
ers, 1977 Inventory) and Figure F-3 (Range Capability of Surface-to-Surface
Short Range Missiles, 1977 Inventory). (U)

. Figure F-3 irlicates both the maxinum and minimum range capabilities

of the various systems. (i)

4
F-5
Pages F-6 and F-7 were
Deleted.
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NUCLEAR-CAPABLE AIRCRAFT EXCLUDING
LONG RANGE STRATEGIC BOMBEZRS (Y)

What it Mcasures. The measure compares the total of all the aircraft

which possess a nucleay delivery capability other than long range strategic
bombers. (U)

Limitaiions. The measure ir :ludes all US Navy and Marine Corps A-4,

A~6, and A-“I atctack/€) thter airxcraft and all US Air Force F-4 fighter/

2 attack aircraft, (V)

B {)} The measure dc:s not include long range bombers assiyned to either
A the US Strategic Air Cumrand {SAC) or the JSSR Long Range Aviation (LRA) forces.
‘ These aircraft (the US B-52 and the Sovicet SEAR and BISCGR) all could be used

in tactical/theater roles.
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{U) she measure does not consider individual aircraft capabilities such

as range, speed, nunber of weapons carried, delivery accuracy, etc.

(V) Since the measure totals all nuclcar-capablc aircraft except long
range strategic bombers, it is an indication of a total tactical/theater

capability.
it is not a true mcasure cf delivery capability in any cne theater.

{U) Uncertainties.

aircraft.

Therce is a deguze of uncertainty relative to the nuclear capability -

given aircraft type.
while othér modcls may have only a few o configured.

nuclear-capable aircraft are assign. ! primary nuclear missions.

£=9

<his uncertainty is much greater for future years than past.

Ta
Soce models of aircraft may all be nuclear-capable
In addition, not all

There is some uncertainty regarding the numbers of

o e e mpms 8 @ Sz A T e S e e = -

However, duc to the prescnt deployment of both US and USSR forces,
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SEA=TAUNCHED CRUISE MISSILLS LAUNCHERS {U)
i - ‘What it Measurés. This measure is a count of the nunber of sea-
launched cruise missile launchers in the US and USSR inventories. (U)
£-10
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(U} Counting launchers disregards individual characteristics such as
range, yield, accuracies, reliability, etc.

{U) Uncertainties. There is uncertainty as to the nunber of Soviet
launchers. There is also somc uncertainty in the mumber of US launchers

-and the rate at which they will be deployed.

() Coement. The rapid rise in US sea-launched cruise missiles after
1979 is attributed to the US planned SICM prograa.
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STRATEGIC WEAPONS SYSTEMS (U)

3. (0) General. This appendix lists the characteristics of the US and
USSR offens!ve strategic wesrons systems used in this report. For' ICBiis,
the throw-weight, the number of reentry-vehicles (RVe), yicld per RV, CEP,
and hardnesses of the ICBM systens are listed. Additionally, the schedules
for upgrading MINUTEMAN silo hardnesses and for the MX12A phase-in are
preseated. The SLBM characteristics listed are the number of RVs, yield
per R, CEP, and xange. Finally, botber weapons yields and accuracies and
the boeSer loadings assumed in this report are listed. These are nminal
figures-and were used force wide.
2. Thé Tablés. The tables contained in this appendix are:

US, ICBY Charactoristics

MINUTEMRK Silo Hardness Upgrading Schedule

MK12A Phase-In Schedule

USSR ICBY-Characteristics

US SLaM Characteristics

USSR SLB! Characteristics

US and USSR Bombér Wéapons Characteristics (U)

G~1
Pages G-2 through 6-6
g were Deleted.
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(U} APPENDIX H

GLOSSARY OF TERMS

and Anti-Rir Rarfare

ALY Anti-Ballistic Missile
ALCM Air~Launched Cruise Missile
ASY Air-to-Surface Missile

Atw ti~Submarine Warfare

L) Ballistic Missile Defense
Bus Sce PBV

Ce? Circular Erzor Frobable (indicatcT of weapo- azsiracys it
- is the radius of a circle within which half ¢! “iv warheads
arc expected to fall)

cve Cuunter ¥ilitary Potential, also callcd "lettal.ty”
Ed5Te Early Warnirg/Ground Control Interscept
v £guzvalcnt Megatens
b s Intezcontinental Ballistic xisSile (approxizatsly 3,000~ to
8,000-nautical nile range)
b & Intermediate-Fange Ballistic Hissile (aypruxizateiy 1,500
to 3,000-nauticai mile range)
=3 Kiloton (eguivalent to 1,000 tons of THY) - ’
LRA Lona-kange Aviation (Soviet Avitsiya Dalnove fessiviya)
T 5N pultiple Indcpendently targetable Reentry Vaiizle P
uate Mediun-Range Balliszic Miszile (approxupmately 6%6- to
1,500-nautical mile range) .
e Multiple Reentry Vehicle :
T Megaton (eguivaleat to 1,000,000 tons of T3T) -
A Manufacturing Value £dded ’ 7 -
HWATS North Arlantic Treaty Organizatica
te Post=oost Vechicle (wehicle that carries sulti;le rcentry
weliicles; generally known as “bas™)
"e Peaccful Kuclear Explosion
rss roulis Fer Square Inch
"0 Air Defense Forces (Soviet Protivu-Vozdushnoi fimrony Strany)
" . Peentry Vehicle
u-1
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SiM
SLBM
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trategic Air Command {US5)

Strategic Arms Limitation
Strategic Arms Limitation Talks
Surface-to-Air Missile
Submarine~Launched Ballistic Missile
Short-Range Attack Missile

Strategic Rocket Forces (Soviet Jaketnvve Vovska Strate~
gicheskogo liazhacheniya) .

Rallistic Missile Subrarine (éiesel-electric)
Fallistic Missile Submarine (nuclear)

Sirgle Shot pProbability of Xill

Tactical Air Cormand (US)

Vulnerability Number {irdicator of target vuinerability to
tlast effects)
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