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BACKGROUND

This Rand study of the effectiveness of our strike force under

atomic attack was begun in the summer of 1951 to answer

questions posed by the Air Staff.

The first phase, accelerated in 1952 at the request of Gen

eral Vandenberg, was completed in 1953, summarized in

Report R-244-S, Special Staff Report: The Selection of Strategic

Air Bases, briefed extensively throughout the Air Staff and at

various USAF commands, and documented in detail in rand

Report R-266, Selection and Use of Strategic Air Bases. This

first phase was limited to a consideration of our strategic force

in the 1950's, before the advent of the serious enemy-strategic-

missile threat. While it dealt with the protection of our strategic

force in the continental United States against an atomic attack,

the study stressed solutions to the problem of reducing vulnera

bility overseas because this was then the most critical soft spot.

The work summarized in this report was focused on problems

confronting the Director of Plans, HqUSAF, and includes an

analysis of methods of meeting the missile threat in the 1960's

and a more detailed treatment of the protection of our strategic

force in the continental United States. The component studies

in support of this summary will be published in research memo

randa, cited in footnotes on the following pages.
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PROTECTING U.S. POWER TO STRIKE BACK

IN THE 1950'S AND 1960'S

I. INTRODUCTION AND SUMMARY

rand has just completed another phase of its continuing study of the

essential characteristics of U.S. airpower required to deter general war in

the I95O's and 196O's. It has been widely recognized that deterrence of

general war requires an invulnerable power to retaliate. However, rand's

study shows that in fact there_wjjl_be no adequate objective basis for

deterrence unless ILS^-defeme-Droprams ami pians are drastically altered.

The analysis of a large number of possible alternative enemy attacks

demonstrates that even if we assume enemy capabilities to be lower th"an

the levels estimated by the Directorate of Intelligence, and attribute to

ourselves a greater capability in defense and readiness tor retaliation'

than is suggested bv tests, sensibly planned surprise attacks could prevent

us rrom mounting a sizable retaliatory strike.

VULNERABILITY OF OUR LAND-BASED AND SEA-BASED

STRIKE FORCES

Recent and expected developments in Soviet air weapons systems will

more than counterbalance defense measures that the United States now

plans to introduce. The Soviets have recently tested high-yield weapons

of megaton yield and have begun series production of high-perform

ance long-range bombers. These advanced weapon and delivery vehicle

combinations are now being introduced into the Soviet Long Range Air

Force (LRAF), and it is estimated that the Soviets will have an inter

continental ballistic missile capability by 196Q-1961._rand's study sbawx

jhttt the programmed Strategic Air Command force in the United Stales

anil our land- and sea-based forces overseas with radius enough m hit'
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Russia could be destroyed hy the new Soviet manned-b™^

\>e intercontinental ballistic missiles, or by both used in a joint attack.
TrTbrief1, major U.S. vulnerabilities can be described as follows: (l) Our

itrike force presents soft, relatively few, relatively undefended targets.

This would permit a lethal attack that would be hard to recognize in

:ime even with an improved sensing and SAC reaction system. But, in

fact, (2) even our continental United States (ConUS) warning system has

large holes, and (3) the response of our strike force tojvarning is too

;kw, even '2r^|iiF>'vr"""if'ria- Finally- (4) our ability to recover and

to strike with evacuated elements is limited, untried, and can be denied

us by a follow-up raid.

To remedy this critical situation we need measures that will fill all

the holes outlined above. The program rand recommends, which con

cerns SAC in particular, is therefore a combination of measures that

would (1) increase the size o£ raid the enemy must launch to hurt our

aircraft and aircrews caught on base, and thus increase the probability of

giving warning; (2) increase the amount and reliability of warning;

(3) increase the^pgaLand certainty of SACs responses to v,-arning: These(3) increase the^pgaL y p g:

last two measures together would reduce the size of raid that the enemy

could slip through our sensing system and still catch our aircraft and air

crews on base; they would lower the critical warning threshold; and (4)

they would make certain that even if an initial surprise raid caused delay,

neither it nor any follow-up raid could prevent our surviving force from

launching a massive counterattack on Russia.

There are plans to do something in most of these categories, but not

enough in any of them. With the improvements now planned, our strike

force would be vulnerable to manned-bomber raids, and, when inter

continental ballistic missiles are available to the Russians, we would be

vulnerable to this threat, too.

CONCLUSIONS AND RECOMMENDATIONS IN BRIEF

In brief, the study concludes that:

First national defense programs do not now give adequate considera-

tion to the nmhlpm nf protecting the strategic force as distinct from the

problem of force size. As planned, our force will have many major

vulnerabilities.

Second, no simple device—such as merely multiplying the number of

bombers or the number of bases or the cjuantity of active defenses in our

force—will remedy this situation without infeasibly large expenditures.

Given the complexity of the problem, it is not surprising that simple

solutions do not work.

Third,, the only economical solution is a many-faceted program involv-

ing changes not only in SAC but also in the Continental Air Defense

Command, rand rprnmmrnrk cr,m- fiffy specific measures. These meas

ures fall into groups that are interdependent. Each group, taken separately,

is necessary but insufficient. While no substitute exists for some of the

individual measures, not every detailed recommendation is irreplaceable.

The program does not stand or fall on the acceptance of every detail.

The most important of the recommended measures include improve

ments in:

• The warning available to SAC—in particular, by extending the

continental early warning radar boundary to the south and

locating SAC well inside it. The present base program leaves

many SAC units substantially unwarned.

• SAC response—by increasing alertness for evacuation of flyablc

aircraft, with as many as possible combat ready, and by changes

in the decision process for alerting and evacuating SAC.

• SACs ability Jojecover_a$ter_an enemy attack—by preparing

alternate airfields for use in striking back after enemy attack

and by increasing and extending SAC's communications and con

trol capacity (and therefore its ability to coordinate the use of

such recovery and staging bases).

• The ability oj SAC to use its bombers in the lace oj a ballistic-

missile attack—by a program to provide warning and shelter for

aircraft and critical personnel, band finds that shelter exploits

the essential inaccuracy of missiles. Alternative suggestions for

defending SAC against the ICBM rely on unrealistic estimates

of the amount of warning likely to be available and of the
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proportion of SAC bombers that can be launched on strike in the

minutes of warning that can be counted on.

Fourth, the costs of such a program would amount to approximately

5 per cent of the presently planned expenditures for SAC and SAC de

fense. The RAND study did not attempt to establish the optimum size of
the SAC budget or the SAC force; therefore it has nothing to contribute

toward deciding whether we need more, less, or the planned number of
B-52's. Tr is rai-her a study of how best to spend whatever budget is chosen.

S.AND found that at every level of budget and force size studied, it is vital

to spend about 5 per cent to ensure the survival of a significant part of

the force after enemy attack.

Finally, the most urgent requirement is not that the whole program

outlined be decided on, but that the long-lead-time items involving

research and development, testing, construction of prototypes, diplomatic

negotiation, etc., be started without delay. This entails commitments that

are small in relation to the additional sums of money for SAC that have

been the subject of recent discussion, and in particular in relation to the

total sums of money already planned for SAC The sum that should be

committed now amounts to less than $60 million.

II. DETERRENCE

DETERRENCE AND THE INITIAL BLOW

The principal way to make a major aggression unattractive to the

enemy is to assure him that it will be answered by the devastating power

of our retaliatory force. However, Soviet development of a massive

thermonuclear delivery capability raises the uncomfortable prospect that

if the enemy strikes first, he may also strike second. Can we mount a

substantial retaliatory blow after a surprise thermonuclear attack? If not,

have we a deterrent?

WHAT IS A DETERRENT CAPABILITY?

The belief is widely held that a strategic air force superior to the

enemy's in quality, if not numerically, provides a deterrent capability. The

standard U.S. reaction to any Soviet display of a new offensive vehicle

is a crash program to develop a similar vehicle or to increase quantity

production of an existing similar vehicle. This is understandable. We

know so little about the real offensive and defensive capabilit)- of the

enemy that we must have a large strategic force composed of the best

vehicles we can produce. In any case, rand has not made a study to deter

mine the best force size. But it is sometimes supposed that merely increas

ing the size of an unprotected force provides deterrence; or that deterrence

results from a numerical or qualitative superiority of our preattack offen

sive capability. This is wrong.

In fact, rand has examined the capabilities of SAC forces that would

outmatch the enemy in 'quantity and quality before his strike aricT'has
found rh,ir the remnanrs afler attack would be relatively powerless. fW

atom bomb dropped from even an obsolete bomber could destroy a great

many modern jet aircraft.

The criterion of matching the Russians plane for plane, or exceeding

them, is. in the strict sense, irrelevant to the problem of deterrence. It
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may even be, as has been asserted, unnecessary to achieve such parity so

long as we make it crystal clear to the enemy that we can strike back after

an attack. But then we do have to make it dear. Deterrence is hardly

attained by simply creating some uncertainty in the enemy's attack plans,

that is, by making it somewhat of a gamble. The question is, how much

of a gamble? and wha* are his alternatives? On the basis of past experi

ence, m would be taking a very large gamble if we assumed that under

no circumstances would the enemy take risks.* If this were so, tfw matter

would be easy and, for us, substantially costless. There are always a few

uncertainties in war. But, "We must be sure," to quote Secretary of the

Air Force Quarles, "that our deterrent capability is of such strength and

flexibility that, even if it suffers a sudden atomic attack, it can still react

with devastating power."1

ETERRENCE REQUIRES PROTECTED AlRPOWER

Todeter the Soviets. th"r" '* rn ^"hsfinitg for a protected SAC. It is

sometimes argued that "pre-emptive" action is an appropriate counter to

the growing Soviet offensive capability and to SACs increasing vulnerabil

ity. This argument ignores the realities of the decision-making process

intrinsic to our form of government. Momentous decisions require time,

broad consultation, and discussions in the top military and political

•We have undefwtinmed the willingness of our enemies to assume riskl in the past
wl.en wC knew much more of their plans than we do of Rwtta pltflS today. For sample,
on November ?6. 1541, at w Army Staff Conference considering the possibility th>t the
Japanese Would "soon cat l»K," il was sialcd that lU participants in ihii meeting "did not
see this as a probability became the hazards wOuH b^ too great for the Jipam.., . We know
a prcat deal that ihr jjparwr arc not aware wt know, and we US familiar with their pltm
to a «rt»n CXterrt." It W ttiphisfcod lh« Japan could hardly Ulcc Itu riik ol milmry oprt*-
tblU «th ^ powerful air and submatine force djrKtly en the flank of chr.r supplj hn«.
On the OtKer hand, bvgm^s. with April of this same )-f*r, iht jipanesc had bcrU conjidenng
such ma»«S aS wbcthci- (he clunat for suctCiS ol i Peatl H.tbor attack were 60-^40 or
40-ia-fiO and LllOO^b the pitdomitMOl opinion was on the short side, (tedded to go ah«d.
For an account «f this, B« a forlrKoniir.fi Aand end«ssift«l ptiUkUlaa by R, M. WrfUsKtWr,
Sisnab ™d Decision at Pit"! Hmbw O be published).

TTo have such a dwewert atptWUty hw b«n the suble intsm uf U.S. m.htary policy for
B &ood many years, S«, for example, Jjmha) /a fi&i H,V Age, I report by the President's Air

Policy Commission, January 1, t9^S, PP- 2O-2J.

Ions. The concomitant risks of security compromise and loss of surprise,

and thus loss of initiative, arc obvious. But preventive war, no less than

a retaliatory power, would require a protected SAC—the former to deter

the enemy from striking while we made ready.

Even if we could rely on blunting the enemy's counterattack, where we

had the first strike, this would be njLii"K'"1'v'"|- trt fii? •'^fTrptinr tnjjjxikc

first—unless we were believed invulnerable to his strike. With a large

But unprotected SAC, UiToppositc would be true- He could win if and
only if he struck first. Jt would become imperative for him to try. We
would invite his attack.

Public discussion of "the balance of terror" often suggests that mutual

deterrence of an all-out war is a simple, logical consequence of the posses

sion by both sides of the hydrogen bomb. Debate therefore tenters on

such questions as to whether this balance will deter small wars as well as

big ones. But to deter a big war, we mutt prepare realistically and without

self-deception—and m some cost—to meet the increasing threat of

annihilation of our bomb stockpile ur of our power to deliver it.

Both the enemy's strategic force and ours can be effectively protected.

For this reason we cannot be sure of killing his force even if we strike

first. But the jJossibUityofprot^the^ur twn stratepiccapabitity IS, in ou

t^^J c^w^-J—^
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III. OUR STRIKE FORCES UNDER ATTACK

It is worth dealing carefully, and at some length even in this summary

report, with the situation of our planned strike forces under thermo

nuclear attack. We have, in this study, taken pains to attribute to the

enemy at most only those powers granted to him by intelligence esti

mates, and, in general, considerably fewer. This, in spite of the fact that

intelligence estimates have, in the past, been found to understate the

Russian rate of progress in the development of nuclear weapons and in

the development of a weapon-delivery capability.

But precisely because this matter affects the root problem of national

defense—the deterrence of general war—it is difficult to avoid a certain
amount of wishfulness and lack of realism in its treatment. In fact, some

of the war games—even those played at the highest levels—have been

misleading in regard to the survival and response of our strike forces: In
these games the Russian attack in general devastates the United States,

but still does not prevent us from launching a devastating counterattack!
Such outcomes have, therefore, been taken as reassuring confirmation

that our plans will provide a deterrent. However, considered as devices
for evaluating the performance of our strike forces under enemy attack,
these games have been unrealistic—not so much with respect to their
estimates of enemy capability as with respect to enemy strategy and the

speed and certainty of our own response. In particular, they have been

unrealistic in their assumptions on warning. These conditions, for the most

part, have ncTt been ■gamed"—that is, left open to be determined by
enemy tactics designed to reduce warning so far as the enemy is reasonably

able. Rather, they have been fixed by assumption. Too frequently, such

games have been constructed to exercise our defenses, rather than to avoid

them by overflying, underlying, or simply going around them. Under

certain circumstances, actual exercises using such attacks on our strong

points might be a reasonable way to provide training for these parts of our
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defenses. However, this should hardly be taken as a reasonable object»e
for the enemy. Therefor*, game, based on such taches m* be evaluated
With extreme caution. They do not yidd any measure o£ Our capability
for retaliation against a sensible, uncooperative enemy.

On the other hand, a considerable number of stud.es m the past few
years that have looked specific^ tf the problem of SAC vulnerability
Le concluded that a feasible attack on SAC would be devastating in
effect- Moreover, some of these studies used enemy force levels to km

intelligence revised upward* _
It is natural to be wary of aiarmism here. Such alarmism might be the

result of failure to consider all of our forces available for retaliation; or it

might be simply the result of more caution than we can afford. Exag
gerated estimates of Russian force size, for example, might be used di
rectly to suggest emulation. But we have already made clear that deter
mining who has the best or second best Air Force in being in advance of
attack by simply matching numbers or quality is not to the point Those
who assert that we may have fewer and perhaps inferior planes than the
enemy and still have a deterrent force must also recognize that we may

have more and even better vehicles and yet have inadequate deterrence.

rand has estimated the vulnerability of our strike force conserve

tively by

1. Using reasonable-to-low estimates of Russian capabilities and by

examining many attacks in great detail in order to take into
account operational difficulties.

"*"*

,ln..artiTs U5AF Ad Hoc Committee Report of

(Top S*Mrt). j ,
rSec, for sample, RAMP KepOU R-266, dted above.

10

2. Considering the total U.S. retaliatory force.

3. Using, on the whole, deliberately optimistic estimates of U.S.

capabilities for offense and defense.

4. Assuming a willingness on the part of the United States to accept

some reasonable risks even in this most basic defense capability.

The last point is illustrated by the fact that the program proposed in

this report is a minimum one having a time schedule that, if anything,

moves toward safety at too moderate a pace. More urgent schedules for

accomplishing this critical goal could easily be argued. Any further delay

would be difficult to justify. The first point, about the treatment o£

enemy capabilities and problems in carrying through an attack, deserves
some expansion.

THE ATTACKS STUDIED

It should be plain that any assessment of enemy capabilities is extremely

hazardous. We are uncertain as to the performance of his weapons and

his vehicles, and we are especially unsure about the exact calendar date

when he will have them. However, the requirements and probable out

comes of a great many attacks were looked at soberly by a team that

included electronics and aeronautical engineers, meteorologists, physicists,

and Air Force officers having field experience in bomber operations.

Detailed map exercises examined enemy forces ranging in size from

fifty-six to many hundreds of bombers, many routes and altitudes of

flight, check points and navigation methods, and winds along these routes.

Estimated Soviet forces available in 1956, 1957, 1961, and later weie

tried, using single and many-wave attacks. These attacks were leveled at

5AC only, at all of our strike forces (SAC and our 'land- and sea-based"

f j/Sk
( d

forces overseas rap^l- »t retaliating against RmsiaY and at ^j/
.forces, CONAD. and U.S. cities separately and in combination.

The conclusion of these map exerq&ts is that frw.are a food manv

ways available to the Russians to disrupt and kill our planned strike forces.

Sensihly ripsipnivi attacks can'destroy our aircrafr fijpl ^TTT^HiiTtTib'u1-

ground crews, communications, forward bases

II
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«,rier« anrkpiles of bomb assemblies, special-service personnel,

Farh of these essential elements is vulnerable to -1*

"thelorce

Jthcjaobability is quite high that a critically large partoT
....-hTde^oVed. Moreover, it can be shown that by planning

attacks that use follow-up waves, the enemy would not only have a high
expectation of accomplishing the destruction of our strike force, he would
also reduce the risks of bad luck to quite manageable proportions. Such

follow-up waves could be used as a form of insurance.

The focus of this study has been on devices to reduce sharply this critical

vulnerability. For this reason, we shall first present results of the I960

and 1961 attacks to indicate the inadequacies ot Pre5^nt Plai*- Thl*j
however Joes not mean that we haw an invulnerable >al now, we wm

have" some evidence to present on the vulnerability of our strike force in

1956 Since no decisive changes can be effectedin 1956, and, moreover,

since plans for later years might very well need alteration, even if the
situation today were excellent, that discussion will be, in a sense, an

excursus. However, it is useful in that it indicates the urgency of changing

our plans for later years.

A number of improvements are planned by the Air Force between now

and 1961—

Most of the SAC bases will have additional active defenses. In

particular, there are plans for some three dozen Talos detach

ments, deployed one to a base.

The nnmher of SAC bases in the Zone of? g«ior will

creased from the 29 ot today to 55' in 1962.

in

This dispersal will help to accelerate aircraft evacuation, and both it
and the added active defenses will tend to force the enemy to larger raid
sizes thus increasing the chances of detection and warning. However,
because these active defenses have altitude limitations and are jammable

and many o( the planned 55 bases lie outside or nearly outs.de the pW^J
warning system, the significance of these improvements is limited

■The number of bas« programmed at the date of writing.

12

• Throughout these years, the Distant Early Warning CDEW1

line will be improved, both on land and over water. More oTF-

shore Airborne Early Warning fAEW) radars and picket ships

and more gap-filler radars, both along the U.S. border and in the

northeast heartland, will be added.

Figure 1 shows the dispersed 55-base SAC and the radar networks

projected for 1961. These improvements will make some attack routes

much less attractive to the Soviets than they now are—

• SAC will have bombs on base. This will ease, but will not elimi

nate, one bottleneck in achieving a quick response. It will also

provide some degree of needed dispersal for one critical element.

• SAC will have a higher crew-to-aircraft ratio by this time, and

pians to maintain one-third of the force on combat alert with the

extra crews. However, without significant improvements in the

size and proficiency of the maintenance forces, the increased

1 —Projected 1961 distant and continental early warning fines

(high altitude) and straightforward Soviet attack routes

13
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Hyms-hour load may preclude keeping one-third of the airemft
in combat-ready condition; and there are at present no approved
plans to take some of the Steps that will increase the number,
experience, and skill level of critical SAC maintenance personnel.

Figure 1 shows, in add-on to the radar networks, the routes of a
fairly straightforward Soviet attack. This was one of many such attacks
studied. Some 500 Bears (heavy turboprop bombers) and Bisons {heavy
turbojets), carrymg 1-megaton bombs, are detected at the DEW hn. The
force follows direct routes, similar to those used in routine SAC-CONAD
exercises, and penetrates the continental warning line at low altitude
Winds along these routes, and the ranges of these aircraft, should permit

the interval between the arrivals of most of the enemy bombers at the
penetration points to be under Vz hour.

In Fie 2 the solid bars show the penetration times to SAC bases. The

average time from the first crossing of the DEW line until arrival at the

0.5 1.S ID li 3J1 3.5 U) 45 S.0

Tim! fan (hi f rossing lo bomber arrival Ihrs.)

Fig. 2—Estimated penetralion time to SAC bases after crossing

early warning lines—programmed warning systems

5.5

14

bomb-release line is over 4 hours. Despite the alerting of the defenses
several hours before penetration, and the assumption of m optimistic
defense kill probability, about 120 enemy aircraft reach the bomb
release line. ' "'

The results of this postulated 1961 attack are shown in Fig 3 This

figure shows how much of the SAC force and its critical elements-fuel
and fuel distribution, vital personnel, and bomb assemblies not loaded
mto bombers-survive the attack. Other strikes, which are assumed to be
detected at the DEW line but penetrate our continental radars at higher
altitudes with the aid of electronic countermeasures and decoys, produce
similar results: they have roughly equal expectations of bombing our bases
and the damage suffered by SAC depends on how much of SAC is there
at the time. This in turn is a function of the warning received and the
speed with which SAC can react to warning. Figure 4 shows an optimistic
est,mate of the current SAC response capability, assuming that there is

100 r-

Bwis (not in
Bombers and fuel and fuel YIW

fata dtsMtutim persmwl

Fig. 3—Vulnerability of SAC to an attack by 500 Beors and Bisons

with 1 -MT bombs (attack detected at DEW line]
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o strategic warning. (This response is optimistic, especially in its esti
mate of the time requirements for decision.) It reveals that most the

■ • ready—which means, among other things,

f
mblcd and bombing system working; -for many iter

gdence of an attack. U there is no change m this respoi

shown in Fig. 3 results.

Hours after »K Critical nimbtr is ewteded

Fig. 4—Current SAC response—no alert

Under this favorabte, and as we shall see unreanstic, i"^ £
warning and acdve defense, only 12 pex cent of the aircraft get of comba
ready. About 80 per cent in total survive, and most of-these aircraft take
off with bombs loaded. Since this attack is detected at the DEW lme mo t
personnel survive this first wave through evacuate, either by air o sur
face transport. (The lowest portion of the ft* bar represents bmbers and
tankers in the air at the time of attack or surviving on &&»£*?
percentage in the air is small in this case because this was a n ght attack.)
P™ if the result assuming our current response capability. What xvould

16

be the outcome if SAC were on a continuing higher state of alert or if

strategic warning were received in time for such an alert to be established ?

There are plans for maintaining a fraction of our bombers and tankers in

constant combat-ready condition. How much of the force can be main

tained in this condition, and how rapidly this fraction can respond, is

uncertain, given our critical personnel and maintenance [imitations. In

creasing the crews-to-bomber ratio will help, but this will increase the

flying-hour load and further strain maintenance resources, as will possible

personnel cuts and the introduction of new bombers into the force. The

maximum hoped for is the maintenance of one-third of the force on

alert. If we achieve this and receive warning from the DEW line, then

slightly more than one-third of the force will get off combat ready, while

one-half of the force will evacuate with bombs but will not be ready for
combat.

In short, the outcome of the attack shown is clouded. In both the vari
ants described—DEW-line detection with no SAC alert response, and

DEW-Iine detection with a maximum SAC combat-alert response—most

of the aircraft survive the attack, or at least survive this first phase. But

the majority of the aircraft are not ready for combat. Before they can be

launched, formidable difficulties must be overcome. Vita! elements—

crews, aircraft, weapons—are dispersed and must be reassembled. All

aircraft need fuel and some need ground crews and parts for maintenance

and a place where maintenance can be done. Many, even of the combat-

ready bombers, need to rendezvous with tankers or land at en route bases

or both. Meanwhile, this first enemy wave may be followed by a clean-up

attack on alternate or emergency dispersal fieids, or tanker bases, and on
en route staging bases for the bombers.

But just to survive even this first enemy wave in such quantity requires

warning matched to our evacuation speed. To ^et aircraft ready for com-

bat and then to take off before enemy bombers arrive requires

warning. Warning then, is crucial and it is important ro 'examine critically"

the amounts of warning assumed in this strike and the means by which it
was obtained. Two sources of warning are discussed here: one, indiraho"*'

intelligence" or strategic warning; the other, distant early radar warning.
How much can we rely on warning from each of these sources ?
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STRATEGIC WARNING

The danger of counting on strategic warning has been widely acknowl
g of L, some of our plans depend on it for the. success.

3£S5£
irrevocable attack warranting war as a response, the decision to
war can be reversed. Preparations can be abandoned, forces can be re
called. Therefore any prediction of an attack must of necessity be phrased
in terms of probabilities. If we are to be realistic and accurate before the
event, the most positive answer we can ever expect to the question Are
the Soviets going to attack us?" is, "Perhaps/- And the answers to the

other important but vexing questions, "When?" and Where? will be

even more uncertain.
Despite this fundamental ambiguity of indications mtelhgence, we

sometimes hear the argument that by some means we could have a near-

perfect ability to obtain strategic warning, now or in the future. Among
Other things, this argument ignores a problem fundamental to indications
provided by a hostile opponent: namely, that the enemy can alter the rela
tive Clarity with which signals of his attack might stand out against the
background of confusion and "noise" that is always present whether or

oot such an attack is brewing. The strength of the signals could always be
reduced or possibly eliminated entirely by Soviet measures increasing inter

nal security The normal background noise that might obscure such Sig

nals will increase as the Soviets expand their strategic air-tiam.ng opera

tions with both manned bombers and missiles. For example, forward

staging bases will be exercised, and long overwater refueled miss.ons by
the Long Range Air Force may become routine. Some forms of training

may be adopted specifically to mask the signals that would be given by an
actual attack. Both deliberate and undeliberate activity of this kind will

degrade our indications system.

Of course contrary to what we can reasonably expect, we might have

indications of an impending Soviet planned "surprise" attack, and we
might have these indications days before the scheduled "surprise. The

18

real question, however, is not only how early we will have these signals

but how unambiguous they will be. We can state, unequivocally, that they
will be equivocal. They might tell us a great deal, such as "A thermo

nuclear attack by the LRAF is probably imminent." On the-other hand,

they might tell us very little, such as "Something unusual is happening."

This might mean there is an attack brewing. Or it might just mean that

the Soviets are preparing for defense and counterattack in case the United
States attacks them.

The ambiguity of strategic warningcomplicates the problem of

Wh i fbiTsion. What actions are feasibleonthe basis of equivocal warning? They

will depend on the degree of equivocality and on the probable frequency

of false alarms. They will also depend on the gravity of the actions we

might take, that is, on the cost of these actions to us. The decision to send

our bombers on strike, or to launch our missiles, is the decision to wage

World War III. As many studies of the problem of air defense of the

United States have shown, this is very likely to involve enormous costs in
terms of U.S. lives. We ran hardly affont .. ^'.Aivn reaction here Tt

should be plain. thereforeTTn^rrw^lmncrpTan'Tn kicivnii; strati-fir
S ,.?r decision in advance piwarning unequivocal enough to erfert „

enemy attack. «^™^

How about less grave reactions—for example, alert preparations?
Putting some forces on alert, or adding to forces already on alert, is not

without costs. Today, both air and ground crews are painfully limited

in number, and extending a combat alert can sacrifice training and future

readiness. We should, of course, take advantage of whatever warning
we can get. and later we shall discuss precisely this: the use of warning

in a system of graded responses as a means of matching the seriousness of
the reaction to the degree of unequivocality of warning. However, it is
important to recognize that there is a problem of choice here. Before Pearl

Harbor and before the fall of Singapore there were many "indicators," but
none specific enough to make obvious this very choice between increasing

future readiness and immediate protection. Finally, wherever an alert is
critical for our survival it cannot be made to depend exclusively on the
receipt of strategic warning.

If we were to alert the force only in response to warning, the force

19
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might not be on combat alert when the enemy struck. An Intelligence

estimate has credited the USSR with the ability to mount a 250-aircraft

strike in 1955 without giving prior indications. Attacks with many fewer

aircraft than this would be devastating. With the combat radii the enemy's

planes will have later, he will be able to Start unnoticed from deep inside

his territory. By 1958, as he exercises his staging bases, the size of raid he

will be able to mount through his peripheral bases without our receiving

prior indications intelligence is estimated by Intelligence to be several

times 250.

For deterrence, one last deficiency o£ intelligence warning would remain

even if we could be sure of obtaining it. This deficiency is intrinsic to its

covert nature. To deter the enemy we must make clear to him, as overtly

I as possible, that we will have enough warning to react to his attack. Deter

rence, in Admiral Radford's phrase^nust be visible.

DISTANT EARLY WARNING

In an attempt to obtain early tactical warning of an attack, we are build

ing a radar line across the far north or the continent, and, recognizing

that the continental portion of this line can easily be flanked, we are

planning to extend the line out into the Atlantic and Pacific oceans (see

Fig. 1, page 13). rand has examined variants of the ovenvater sections of

the DEW line, other than that shown in Fig. 1. In particular, we have

Studied attempts to counter the end-run problem by connecting the Atlantic

line to Europe, or extensions of the Pacific line south from Midway. The

Atlantic shift might be useful (if we neglect the spoofing problem dis

cussed below), but the end-run problem in the Pacific is made very dif

ficult, if not to all practical purposes unsolvable, by the extremely long

range of the heavy turboprop Bear bomber. Both the Pacific and Atlantic

lines ace troubled by their proximity to Soviet territory.

Closeness of the line to Soviet-controlled territory affects the ease with

which an overwater radar line can be spoofed. Routine training and

weather missions can repeatedly cross such a line and, where it runs

close to the Soviet Union, crossings can be made in force. With the AEW

equipment we shall have in use foe the next few years, our ability even

20

to detect penetrating aircraft will be small. Sea-clutter problems, and
negligible high-altitude coverage by both AEW aircraft and picket ships

make it extremely dangerous to depend on this line for SAC survival
even neglecting the end-run problem. Many of these problems will be"

helped by the introduction of airborne ultra-high-frequency (UHF) radar
and new radars on picket ships; but for the AEW aircraft, the spoofing
problem may be worsened because of the inferior counting capability
of this radar. Even a small number of Soviet aircraft could generate an
intolerablv_hi£k-number of hUo alarm. Interference with Soviet mid
ocean flights would be in violation of international law and precedent,!
and would in any case require great effort. Suggestions that wnjWIaJ
war on the basis of such Pacific or Atlantic traffic pa»Pm< are -' ' '
unrealistic

simph_ — ■ :..-..t.—[* — <-<•-• m 11.V. ijrij 'it

at Possible reprisals against our own overseas military traffic

g AEW planes, make even the shooting down of intruders ex
tremely hazardous. Finally, even if we believed this policy to be a good
one, we could hardly rely on the U.S. Government's adopting this view
say, in 1961. 6

Our present plans for siting new SAC bases and continental radars
assume that the enemy cannot skirt the Distant Early Warning lines- so

also do some of our plans for using AEW aircraft off the coasts of'the
United States and in defense of task forces. But he will be able to do so-

and rf he should plan an attack, it would be a sensible thing for him to do.

DESIGN OF SENSIBLE ENEMY ATTACKS

If the enemy is intelligent in Hrsipninn

etenses. Therefore, his attacks are not to be judged apart fmm ,
poshi re.

Our SAC presents soft, relatively few, relatively undefended targets
Our warning system has large holes. Except under conditions of alert
SAC response to warning is slow, even for evacuation. And SACs ability
to recover evacuated elements and to strike is limited, untried, and can be
denied by a follow-up raid.

21

Albe
rt W

oh
lst

ett
er 

Dot 
Com

S
ou

rc
e:

  h
ttp

://
w

w
w

.a
lb

er
tw

oh
ls

te
tte

r.c
om



Until these major weaknesses in our defense posture have been elimi

nated, neither advanced Soviet weapon systems nor devious modes of

employing the present ones are necessary. Even rather straightforward

attacks will neutralize SAC. However, this does not mean that we can

rest after we have reduced or eliminated our vulnerability to just these

conventional attacks.

The enemy needs to limit warning if we can use it. Attacking or de

fending a strategic force is radically different from attacking or defending

cities. The significant dLfferenccjsjhj^hc^sliiirrflir fnrfe may not be there

when the~aETackjirnyes.

^ "Against a moderately alert and fast-reacting SAC, an intelligent enemy

must seek to reducer warning. He must not give us enough warning to

enable us to mount a strike—even if this means limiting the lethality of

his first raid.

A follow-up raid may be necessary. If he doesn't kill our aircraft and

crews, but disrupts our strike response, a follow-up raid can still deny

us the possibility of recovery and retaliation.

This is what is feasible for him to do. What cat: he do?

ENEMY CAPABILITIES BY 1960-1961

Intelligence estimates indicate that the Soviets will have a 3000-lb

high-yield bomb in I960. Its yield of about L-MT will give a destructive

radius of over A nautical miles against unprotected bombers. From the

Bull's 2000-nautical-mile radius, the Soviets have progressed to a 1955

Bear, which, with a ^OOO-lb weapon, has a 4100-nautical-mile radius—

and a refueled radius of 5350 nautical miles. Assuming engine and gross

takeoff weight improvements of the same order as those regularly experi

enced with our own bombers, the I960 Bear, carrying a 3000-lb weapon,

is credited with a once-refueled radius of about 6200 nautical miles^r

a range of about 12,400 nautical miSes—enough to go half way around

the earth. It is not necessary, then, to talk of improvements in aircraft state

of the art that are expected in the sixties—high-energy fuels, boundary-

layer control, and nuclear power.

With this ranee capability, the Beat will be able to end-run the DEW

22

line and attack the United States from the south. Figure 5 shows that it

;t rnanTcan gt> to Omaha by way of Mexico and ail the w.ty homcy ;t

direct route with over 2000 nautical miles {if range to spare. This

range can be traded for extreme" high- or low-altitude penetrations, or

Fig. 5—Projected 1 961 distant and continental early warring lines

(high alli|jdc|—end-run attack

for the use of taktoff bases deep in the interior of the Soviet Union. More

over, if desired, even Last Coast SAC bases can be attacked fram the

Pacific—around the end of (he DEW line easiest to skirr. In any case,

because these routes offer che most favorable winds, and because oi" the

proximity of the Kamchatka peninsula, most ZI bases are best attacked

via Pacific routes. In sumv the extended range of Russian bombers will

make available to them just about any useful route and profile of attack.

An attack giving even more limitftl warning is po^iMc with tin; fCHM.

The D[rectorate of Intelligence, HqUSAF, has estimated that the Soviets

will have an mtercontineii(;il ballistic missile in series production by
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or 1961. This early weapon may have a 3000-lb warhead, about a

5 500-nautica 1-mile range, and may be delivered at that range with an

equivalent circular probable error perhaps as low as 2 nautical miles, but

more likely 5 nautical miles or greater. Its use at shorter ranges offers the

alternatives of reducing the CEP, increasing warhead weight, or choosing

flat trajectories. The 3000-lb warhead has been assumed in this study to

produce a yield of I MT by I960.

RESULTS OF SOME LIMITED WARNING ATTACKS

A study of the contribution of other U.S. forces possessing some atomic

retaliatory power indicates that they arc all highly vulnerable to atomic

attack. Overseas SAC, tactical, and naval forces having an atomic capa

bility are concentrated at a few points, easily found and easily destroyed.

The full report on our previous study (R-266) has shown in detail the

vulnerability of land-based units overseas. The present study shows that

the vulnerability of overseas forces is not confined to those based on land.

Cirncr-based aircraft within striking distance of the Soviets cannot expect

to survive a surprise attack or post-D-day attacks with more success than

ground-based aircraft. The key problem of all the forces overseas is the

extreme limitation on the amounts of warning available to them. How

ever, consider attacks with either the Bear or ICBM. designed to limit

warning to continental U.S. SAC bases. The situation of SAC inside the

U.S. continental radars might at first appear considerably better.

The dotted bars of Fig. 2 (page 14) show the times from first penetra

tion of the ZI radars to bomb release over SAC bases that result when

the enemy uses the range of the Bear to avoid detection at the DEW

line. Over half of our bases get less than an hour's warning Figure 6

shows that slightly more than 30 per cent of the bombers survive if

there is no alert, and only a few per cent get off combat ready. If as

much as one-third of SAC is on alert, the survival of this part depends

directly on its launch time. If it is on a 1-hour alert, at most 15 per cent

of the force survives combat ready. If the response time for the alert part

of SAC is as short as 15 minutes, almost all of the alert force survives,

24

but the remaining two-thirds is almost totally destroyed. In any case,

most of the vital personnel are lost, and only about 10 per cent of the

other critical elements survive. In particular, our stockpiles of bomb assem

blies arc almost all damaged or destroyed.

100 r-

60

fcliif

Bombers snd

tankere

Fig. 6—Vulnerability of SAC ro an attack by 300 Bears with 1 -MT bomb*

(DEW line avoided)

Unless a very advanced degree of alertness is achieved for a very con

siderable part of SAC. vehicles such as the ICBM will not be needed by

the enemy. On the other hand, if he does need them, he will find them

sufficient. Figure ? shows the results of a closely coordinated 1961 Soviet

attack with 250 ICBMs against a SAC force, assuming the 15-minute

alert. This is a missile with a CEP of 5 nautical miles and a 1-MT war

head. Even if somewhat less than half of these missiles are successfully

launched and do not abort, we suffer damage to about 70 per cent of our

bombers and tankers, and to almost the same percentage of the vital

personnel. Other, tougher, elements fare considerably better. The lethality
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of this weapon, even with its poof accuracy, against such soft targets as

aircraft should be emphasized. Its lethal radius in terms of damage that

would prevent use of the B-47 and B-52, at least until they were repaired,

is about 4!i nautical miles (at a 12.000-ft burst height). Each missile

that lands in the target area has about a 40 per cent chance of damaging

the parked aircraft.

lMr
Cnftto:

S*«Q7

0

Sorters an* larwrs hti »4 W dufntutwi Viljl omen*! Bortj I net * bemwrt I

Pig. 7—Survival of SAC elements after an ICSM attack against SAC bases

in 1961

Figure 7 shows that neither a large missile force nor very advanced

missile performance is necessary to hurt SAC seriously. Figure 3 shows the

vulnerability of SAC to three possible enemy ICBMs. With the ex

pected early threat, already shown in Fig. 7—a Soviet ICBM with a 1-MT

warhead and a CEP of 5 nautical miles—a force of 200 to 300 missiles

can destroy and damage most of SAC's bombers and tankers. Better

missiles, available later with better accuracy and larger warheads (or

possibly the same 5500-nautical-mile-range vehicle used at shorter ranges

26

from Eastern Siberia) will be capable of destroying almost all of SAC

with a salvo capability of fewer than 100 missiles.

These attacks are by no means the best the enemy could design; nor

do they use mixed forces, as they might be expected to do. However,

they do show that our planned defense posture makes a follow-up raid

redundant—except as a form of insurance.

100 sr

1-HTwjrtad:5nmCtP

1-MT.ari«ad;2flniu?

100 300700

tu'itj (nunbet ci

Fig. a Vulnerability of Programmed SAC lo enemy bollitlie

In the 1960-1961 time period we are scheduled to start phasing ICBM's

into the strategic force. Before that time, in 1959. there arc plans for

putting Intermediate-Range Ballistic Missiles overseas. How wiil these

missiles change things' It is sometimes assumed that they will solve all

problems—in particular, thai they are intrinsically invulnerable on the

ground. This is not true. The vulnerability of these missiles will be

what we make it in the design of the missile system. These missiles

could be more vulnerable than manned bombers if their basing were too

concentrated, if they were too soft and responded too slowly.

27
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If the initial 196&-1961 force of 120 ICBM's is not sheltered, the

Soviet force needed to destroy it may be small. For example, if this force

is based in three Large complexes, one of which is shown schematically

in Fig. 9, and if it is not sheltered, then the Soviet force able to destroy

an expected SO per cent of it need only be 24 missiles, allowing for

unavailability 2nd aborts. Alternatively, the penetration of only 12 manned

bombers would destroy all of this force, and this number of bombers could

be reduced by one-half or more if the Russians put more than one bomb

in each bomber. The small eneny force needed in spite of the apparent

\ Gu&nce staiiw

fig_ 9 Layout of an ICBM ISM-65) provisional group, and lethal areoi

of Ihermonuclegr weapon* against urrsheUered missiles

high degree of dispersal is a consequence of the extreme vulnerability

to blast of unsheltered missiles—estimated to bo 2 psi. At this over

pressure level, a 1-MT bombf air burst, has a lethal radius of about 7 nau

tical miles. A 20-MT bomb, ground burst, has about a 14-nauticaI-mile

lethal radius.

This estimate of enemy requirements for destroying our projected

missile force may be excessive. Camp Cooke, the first base planned, Is

much smaller than that shown in Tig. 9. A single 1-MT bomb would

cover the entire base with 2-psi overpressure or more.

Overseas, there may be 120 IRDM's at 3 existing SAC bases in the

United Kingdom, and this entire force could be destroyed by that num

ber of Soviet IRBM's or light bombers. There may be some merit in

having unprotected, highly concentrated missiles overseas on the chance

that we may get the first strike, However, we cannot count on using

them in any war started by the Soviet Union.

SUMMARY ON VULNERABILITY OF THE PLANNED

1960-1961 FORCE

The ICBM by Itself will upset any plans that depend on reliable stra

tegic or DBW-!ine warning. But these plans can also be upset by the

manned subsonic bombers.

The limits that we have optimistically put on enemy offense routes

with mir own wc-atcnew;ni.wtu[uici:iv ,ippL-ar_to 1.x-

in dL-k-mt; and not with tin; ■■j'yinv'^LJ.p.ilHlnir-:. i<n ofim-,..-. If we assume

that lie will not exceed these limits, it is not because he cannot—but per

haps because the consequences art: too unpleasant to contemplate.*

Given the expected yield of Soviet nuclear weapons, a small raid that

catches us on base will probably kit! us. If we depend on Soviet use of

a large first wave to give adequate warning, we are assuming that the

Russians will use a tactic they not only do not need, but one which is

self-defeating.

'Of course, it is quite possible ihat the enemy will level hij ;ttiack against our 5itongi

points. To ^uote Adimrai de Rebeck at GallipuEi, "'Gall-int Fellows, these VBit&tttS; ihvy alv*y%

£U for the thickest place in the- fence." On the other lunii. we cannot count on such galfamry.
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