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REFLECTIONS
ON AIR POWER IN THE
VIETNAM WAR

GeNERAL GEORGE ]. EADE




Southeast Asia, the role of air power in

achieving those objectives, and the reasons
for success or lack of success in that achieve-
ment, an appropriate departure point might
well be a brief examination of World War 11
and the international climate at that time. The
overall objective of the Allied forces was
rather simple and straightforward: the uncon-
ditional surrender of the Axis powers. To
achieve this objective, air power was allowed
to operate with little constraint and with the

FOR an examination of U.S. objectives in

full backing and support of our
nation. The large-scale strategic
bombing campaign against Germany
and Japan proved to be a decisive
factor in bringing the war to an
end. In its most comprehensive con-
clusion on conventional strategic
bombing that applies to the air war
against both Japan and Germany,
the World War II United States
Strategic Bombing Survey states
that “heavy, sustained and accurate
attacks against carefully selected
targets are required to produce de-
cisive results when attacking an
enemy’s sustaining resources.” It
further concludes that “no nation
can long survive the free exploita-
tion of air weapons over its home-
land.”

The introduction of nuclear power
at the close of World War II brought
about the realization by policy-
makers that the application of
unrestrained military power could
produce catastrophic results. The
relatively unconstrained use of mili-
tary power that prevailed during
World War II was replaced by the
tense atmosphere of the Cold War
years, which led ultimately to the
concept of limited war.

The limitation of war has been
a key concern of U.S. Defense
policy for many years. Much has
been written on the dilemma of
how to use military power to achieve
a national objective in the face of
an armed challenge without allow-
ing the conflict to escalate in in-
tensity through the spectrum of
warfare. As the strategy of massive
retaliation gave way to the doctrine
of flexible response, the United
States developed conventional capa-
bilities for deterring or coping with
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limited conflicts. These capabilities were
intended to provide the decisionjmakf:r
with options which would be credible in
terms of the various levels of military con-
frontation. It is essential to recognize that
to gain the initiative from an aggressor re-
quires the national will and readiness to
select options that make the aggressors
risk and cost incompatible with the ob-
jectives the aggressor hopes to achieve.
One must, on the other hand, be fore-
warned that it is possible to select options
which, in order to insure against drawing
other nations into the conflict, offer a rel-
atively lower probability of achieving mili-
tary or political success.

Let us examine the Southeast Asia con-
flict. Some analyses of air power in the
Vietnam conflict, particularly those done
on the 1965-68 time period, have been
critical of aerial bombardment as an in-
strument of national policy. These retro-
spective analyses, applying their own
interpretations of the intended objectives
of the bombing campaign, conclude that
air power fell short of realizing these ob-
jectives.

Viewing these critical analyses, pro-
ponents of air power are much tempted to
take issue with the conclusions and to offer
pointed rebuttals in an effort to exonerate
the principles and concepts of air power.
To do so would, in essence, be engaging in
the same sort of Monday morning quarter-
backing that was employed by those ana-
lysts who have produced the stinging re-
views of air power. It would seem more
appropriate to consider objectively the
bombing campaign during the 1965-68 time
period, present the facts as we know them.
compare results of that earlier period with
the recent successful results of the 1972 air
campaign, and arrive at conclusions based
On our comparative analysis.

The administration in late 1964 and
early 1965 faced an uncertain and per-

plexing decision in Vietnam. Concern over
Chinese military reaction in the event of
direct U.S. intervention was acute. There
was a lack of public awareness in the United
States of Hanoi's involvement in South Viet-
nam. The political situation in the South
was unstable, and underlying the entire
Indochina question was the unknown
quantity of the Soviet commitment to
North Vielnam (NVN).

Given the political and military environ-
ment of early 1965, the administration at
that time chose closely controlled air attacks
to signal U.S. intentions. The problem the
administration faced was how to make
such a signal clear and yet not risk un-
wanted escalation. There was inherent con-
cern that the attacking of high-value targets
in the North could carry the same risks
as a full-scale campaign. The international
political climate was against widening of
the war. Rationale for the early decisions
that limited the employment of air power
in NvN appeared in a speech by President
Lyndon B. Johnson on 7 April 1965 when
he stated:

Our objective is the independence of South

Vietnam and its freedom from attack. ...

We have no desire to devastate that which the

people of North Vietnam have built with

toil and sacrifice. We will use our power
with restraint and with all the wisdom that
we can command.

The objectives of the air campaign
launched in 1965 were defined by President
Johnson:

—To back our fighting men and our fighting
allies by demonstrating that the aggressor
could not bring hostile arms and men to bear
against South Vietnam from the security of a
sanctuary.

—To exact a penalty against North Vietnam
for her flagrant violations of the Geneva
Accords of 1954 and 1962.

—To limit the flow, or substantially in-
crease the cost, of infiltration of men and
materiel from North Vietnam.



In my judgment the manner in which the
air strikes were conducted did not signal
strong intentions. Air operations in NVN
were initiated under strict controls and
specific guidance. The air campaign from
1965 to 1968 undulated with phases of
gradual expansion and reduction. Our na-
tional leaders provided significant interludes
in the bombing, to which it was hoped the
enemy would respond by reducing the scope
and level of the conflict; there were pauses
for Vietnamese national holidays; long
periods of poor weather reduced our air
efforts and gave the enemy respite. Because
of political constraints, the campaign oper-
ated under a set of firmly defined ground
rules relating to target selection, areas to be
bombed, level of effort, and tactics to be
used.

Our limited application afforded the
North Vietnamese some significant advan-
tages. In 1965, NvN had made little prep-
aration against air attacks: military tar-
gets such as petroleum, oil, and lubricant
(poL) facilities and factories were not dis-
persed; her labor force was not mobilized
for logistical repair and movement. The
gradual application of air power allowed
NVN to correct these deficiencies and denied
us the capability of fully exploiting them.
Additionally, the North Vietnamese and
their allies demonstrated how rapidly a
rudimentary air defense system can be-
come significantly imposing. E

The compounding effects of the political
constraints and a strategy of graduated
response resulted in the United States’
launching an inconclusive, though expanded,
bombing effort in hopes of persuading the
enemy to capitulate.

Limited to relatively less lucrative, less
meaningful targets, air power had the
difficult task of carrving out an interdic-
tion campaign against a target system con-
sisting of jungle trails, mountain passes, and
widely dispersed and, in relative terms,
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inconsequential supply caches. Our forces
were asked to do several things that they
had not been designed or structured to do.
These were to locate and track siall tar-
gets in difficult terrain, and to attack them
at night and in adverse weather with muni-
tions that had been designed for other
purposes.

It is appropriate at this point to refer
to the objectives of the 1965-68 campaign
as set forth by President Johnson. Those
objectives were, by their nature, limited in
scope, and the application of air power
over the North was in consonance with the
goals perceived by the administration.
Unlike the full-scale employment of air
power in World War II, the early bombing
campaign had specific, limited objectives.
As General Maxwell Taylor wrote, “The
overall purpose was to apply limited force
with limited means to gain limited results.”

A review of the record reveals that air
power was quite effective in achieving
these limited objectives. Allied military
forces and the people of South Vietnam
were strengthened with the knowledge
that air power was striking the enemy in
his own territory. The North Vietnamese,
with the conflict brought into their own
homeland. had to devote critical resources
to defense and repair. Moreover, the inter-
diction campaign was effective in limiting
the low of men and materiel to the South;
greatly increasing the cost of NVN's aggres-
sion; and reducing the ability of the North
Vietnamese to conduct offensive operations
in the South. Weapons limitations and
political constraints notwithstanding, there
is good evidence that the bombing of
critical chokepoints resulted in significant
blockage of the NvN supply lines. Because
of the role air power played in curtailing
the southward flow of men and materiel
and the reduction of stockpiles brought
on through increased ground action by the
allies, the North Vietnamese were forced
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to withdraw several of their units from the
ground battle. This withdrawal was inter-
preted as a gesture on the part of the
North Vietnamese to reduce the level.()f
conflict and played a part in the d_ecisu‘)n
to halt the bombing in the fall of 1968.
However, there was the belief in some
quarters that perhaps we stopped the
bombing at a time when Hanois stead-
fastness had begun to waver. History may
well give credence to that belief.

WH[LE not totally unrestrained,
air power in the December 1972 campaign
was given the opportunity to strike key
targets, some of them of such significance
as to be classified strategic. Not only were
the political constraints less rigid, but we
had also succeeded in the development
and employment of some weapons with
capabilities nonexistent during the 1965-68
time period. Electro-optically and laser-
guided weapons added a new dimension
in the art of aerial bombardment. The
unprecedented accuracy of these weapons
caused a severe crippling of the North
Vietnamese logistic system and allowed
air power to strike key industrial targets
with little collateral damage. We have
convincing evidence that the early results
of the 1972 campaign were far more suc-
cessful than our efforts during the 1965-68
period. Critical supplies and utilities such
as poL and electrical power were reduced
to a level that only the minimum essential
functions of NvN government and defense
could be maintained. Also the mining of
Haiphong harbor by air power in the 1972
campaign reduced the resupply to ~Nvn
by sea to a trickle.

Throughout this long and unpopular war,
the North Vietnamese had shown little will-
ingness to negotiate a settlement, primarily
because they were able to sustain their
logistic networks and maintain constant pres-
sure on the armies of South Vietnam, Laos,

and, in the latter stages, Cambodia. Their
intransigence signaled long-held inten-
tions of eroding the will of their enemies
to resist and ultimately the taking over of
all of Indochina. However, after the de-
cision of the President in 1973 to resume
the bombing of NvN (this time with de-
termined intent and less restrained ap-
lication of air power), coupled with in-
tensified diplomatic overtures, the North
Vietnamese backed away from their intran-
sigence and entered into serious negotia-
tions to conclude a peace settlement.

In actuality the 1972 campaign can be
analyzed in two distinct phases. Phase I be-
gan' with the resumption of full-scale
bombing of North Vietnam following the
Easter offensive in the South and lasted
until mid-October when it appeared that
peace was at hand. Phase 1I, in December
1972, lasted only eleven days, but those
eleven days mayv well prove to be the most
decisive period of the entire war; a period
that, when the final accounting is taken,
should provide unprecedented evidence of
the capability of air power to achieve
national objectives.

The difficult reality that the Hanoi leader-
ship had to face was that its 1972 Easter
offensive in the South had been a costly
failure in terms of achieving even minimal
military objectives. Moreover, the launching
of the Easter offensive precipitated our
decision to resume the bombing of the
North, after which the North Vietnamese
came to the conference table for serious
negotiations. Patrick J. Honey, an eminent
British authority on North Vietnamese
affairs, in an interview with U.S. News and
World Report (6 November 1972), was
asked the question, “How important was
the bombing of the North in pressuring
Hanoi toward a negotiated settlement?”
Mr. Honey answered:

The heavy bombing of North Vietnam was
perhaps the vital factor which kept pressures
on North Vietnam and maintained their in-



terest in continuing the negotiations with Dr.
Kissinger. In 1968, on the advice of Clark
Clifford [former Secretary of Defense], the
bombing was stopped. This removed any
sense of urgency on the Communist side. As
a result. the negotiations got nowhere. But
now the North Vietnamese leaders knew the
bombing would continue. Therefore, they
had an incentive to settle as soon as possible
because the bombing hurt.

At the end of October 1972, the North
Vietnamese indicated they wanted to talk,
and we stopped bombing in the North.
However, it soon became apparent that
discussions had reached an impasse; not
only were the North Vietnamese showing
signs of assuming once again their posture
of intransigence toward meaningful nego-
tiations but there was clear evidence that
they were again about to launch a major
offensive.

A decision was reached by our policy-
makers to resume bombing of the North,
this time with the full might of all the U.S.
air power resources in Indochina, including
B-52 bombers. During an eleven-day period,
B-52s flew more than 700 sorties against
military and industrial targets in the Hanoi-
Haiphong area in conjunction with about
1600 sorties by fighter-bombers. In an article
in the Washington Post (24 January 1973),
Joseph Alsop commented:

The targets chosen, it might be emphasized,
were all war-connected. being military supply
dumps, railroad switching and marshalling
yards, electric power stations and so on.
Judging by Hanoi’s figure of under 1400
persons killed in the bombing, the B-52s
clearly did a remarkably accurate job.

Pointing to the Hanoi casualty reports,
the London Economist said the German
Air Force “killed almost as many in a
single night in what now seems to be the
relatively mild bombing of Britain in 1940
and 1941." This intensive bombing cam-
paign, flown against the most concentrated
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air defense system in the world, signaled
again to Hanoi the steadfast resolve of our
commitment to South Vietnam and our
willingness to employ air power to its
maximum effectiveness in an effort to move
the peace negotiations oft dead center. It
must be emphasized that it was the total
air effort over the North that brought about
the successful results: B-52s, tactical air
fighter-bombers, electronic countermeasures
and chaff aircraft, defense suppression air-
craft, and mic defenders working in a con-
certed effort to place weapons on targets.
As Charles W. Corddry stated in the
Baltimore Sun (24 January 1973):

The twin instruments of this strategy were
the swift, systematic and sustained bombing
campaign over North Vietnam with greatly
intensified pressure in December, and the
closing of its ports by naval mining.

Joseph Alsop summed up the December
campaign this way:

. there is no question at all that the re-
newed bombing got the President what he
was aiming for.

Even some of the political analysts who
had earlier opposed the use of air power
in the North began to change their minds.
Commenting on the political significance
of the recent bombing campaign, Stewart
Alsop stated in Newsweek Magazine (29
January 1973):

According to Hanoi’s figures, the B-52 bomb-
ing killed 1,318 people in Hanoi in twelve
days. That is a lot of dead people. But the
fact remains that the bombing was not mass
bombing . . . . If it had been, there would have
been no more Hanoi.

I have written almost ad nauseam that the
supposed omnipotence of air power is “the
great American illusion.” But I am beginning
to wonder if the President was right and I
was wrong. . . . It is surely at least possible
that it [the B-52 bombing] too has led to
important political results—a respectable
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American extraction from a hated war. .and
perhaps even an end to the Corpmumsts re-
morseless use of every form of violence, frpm
tank-supported invasion to mass assassina-
tion, to impose their rule on South Vietnam.
In that case, many more than 1,318 wﬂl(he
saved, which is why I begin to wonder if 1

was wrong.

A postoperation summary of the eleven-
day bombing campaign provides irrefutable
evidence on the nature of the targets
struck and the crippling effect that air
power had on North Vietnam's war-making
potential. Bombing the rail system alone
resulted in an almost total suspension of
rail traffic in the Hanoi-Haiphong area. In
the past when North Vietnamese rail in-
stallations had been struck, repair crews
were at work immediately building by-
passes to the damaged areas. During the
eleven-day campaign, the rail system was
struck with such intensity and regularity
that, as postmission photography reveals,
repair crews made no attempt to restore
even token rail traffic. Concurrent with
raids on the rail system. B-52s and fighter-
bombers struck major supply depots where
the North Vietnamese stored war materiel
prior to shipment to the South. Resultant
damage, confirmed by photography, was the
virtual destruction of several hundred ware-
houses and storage buildings. Raids on
North Vietnam'’s three major power plants
reduced the country’s electrical power
output from 92,000 kilowatts to between
17,000 and 24,000 kilowatts, causing a
complete blackout of all but the critical
functions of government and defense that
required electrical power. Militarily, the
December bombing campaign achieved
the intended objective of seriously de-
grading the enemy’s capability to wage
war in the South. Far more significant,
l'loweve?r, is the fact that our nation’s polit-
ical objectives were supported by the rapid,
concentrated application of air power in
an effort to bring about a cease-fire and

the ultimate end of the war for the United
States in Southeast Asia.

Tuere are several conclusions
that can be drawn from this examination
of the role of air power throughout the
Indochina War. First, there is the realiza-
tion that air power along with other U.S.
and allied forces had been engaged since
1965 in one of the longest wars in U.S.
history. Militarily, a long war is disadvanta-
geous. If we possess a capability to apply
force rapidly and massively (massively in
relation to the opposition, not in absolute
terms), presumably we can end a war
quickly. With such an alternative available,
if we allow the war to continue over an
extended period it is because of a decision
to impose restrictions on the forces we
employ—a decision prompted by a desire
to limit the scope of the conflict.

Nevertheless, from the purely military
point of view, such restrictions produce
numerous disadvantages. The enemy is
given time to study, adjust to, and counter-
act our strategy, tactics, and weapons. He is
given time to deploy new weapon systems
or to perfect and expand existing ones (wit-
ness the formidable North Vietnamese air

“defenses built up during the earlier bomb-

ing campaign); to create different routes of
supply (the jungle highwavs through Laos
and sea-fed routes through Cambodia); to
train large numbers of people to be effective
troops; to redistribute his population; to
disperse his vital industries; to duplicate and
build bypasses to critical communications
links; to develop and employ successful
propaganda themes. In short, we may
surrender or seriously compromise the
Initiative and so make the war much more
expensive and difficult to win.

Second, when the political climate re-
quires the imposition of constraints on
military forces, serious consideration must



be given to existing limitations in force
capabilities. This is not to say that military
forces can achieve an objective only when
unconstrained and given a free rein; but,
rather, a balance must be reached in the
decision-making process between political
constraints and force limitations so that
the ability to achieve a desired objective
is optimized. It is in this area that the
“can-do” spirit of the military sometimes
works at cross-purposes to the accom-
plishment of an assigned task. The over-
riding tradition in the military is to salute
smartly and move out even when faced
with limited capabilities. Just as military
leaders must face the reality of political
constraints, so is it important that a nation’s
policy-makers understand that extensive
political constraints in concert with force
limitations may produce an outcome that
falls short of anticipated objectives.
Finally, as the limitations in force capa-
bilities are reduced by advancing technology
and the changing face of the war brings
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about a lessening of political constraints,
the appropriate application of military
power can indeed contribute significantly to
the achievement of desired objectives. I
believe that the experience of the eleven-
day campaign in December 1972 should
provide convincing lessons in the future
employment of air power as an effective
instrument to be used in support of national
policy. Perhaps these valuable lessons will
allow us to update the findings of the World
War Il Strategic Bombing Survey, to show
that “no nation can long endure the swift,
accurate, concentrated application of air
power and still hope to achieve any measure
of victory.”

The ultimate objective in Southeast Asia
has been identified as a just and honorable
peace. Air power, alone, cannot take
tull credit for bringing the war to an end;
but the establishment of serious peace nego-
tiations and the long-awaited cease-fire
agreement that followed were in large
part due to the application of air power.

Hq United States European Command



HEMICAL propulsion systems will continue to be the
mainstay of space propulsion for the foreseeable future.

Many gains still remain to be realized in this area. Such

items as improved packaging, reusability, reduced costs, and
increased durability are major goals of the current Air Force
rocket propulsion technology program. This program is
structured so as to make potential improvements a reality
within the next five to ten years. Beyond these improvements,
it is necessary to look to other than chemical propellants to
increase propulsion performance substantially. This is where
electric propulsion systems offer promise. These systems,
through vastly improved propellant mass utilization, have the
potential to serve us better electrically.

At the present time, electric propulsion devices for Air Force
space applications are being developed for utilization at low
thrust levels. This situation is dictated by the fact that the
present shortage of available electrical power aboard spacecraft
would prohibit large thrust levels from being attained by
electric propulsion systems. Even so, there are a number of
space propulsion functions for which electric propulsion systems

SPACE PROPULSION

Let’s Do It Better Electrically

Major RicHarp S. Baty
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are becoming prime contenders. Such func-
tions as satellite attitude control and orbital
maintenance appear ideal for certain elec-
tric propulsion devices. The attractiveness
of these devices stems from their ability to
utilize propellant mass so efficiently at the
necessary thrust levels. For example, a
certain satellite propulsion function could be
performed using far less propellant through
employment of electric propulsion. The sav-
ings in propellant consumption could be
realized through launch weight savings, in-
creased pavload. longer satellite missions,
or a combination. These alternatives could
potentially reap considerable benefit in
terms of launch costs, material utilization,
and mission coverage.

But where should electric propulsion
ultimately lead us? The answer to this ques-
tion is that a patient development effort
could enable us to perform spatial propul-
sion maneuvers that are not attempted to-
day. The ability to perform these new
maneuvers will be highly dependent upon
harnessing more efficiently the vast amounts
of energy that are available in the universe.
At the present time our energy pioneers
such as Hannes Alfvén!' are pointing to
new sources of untapped energy, solar winds,
for instance. These sources could enable us
to reduce space repositioning and travel
times significantly through emplovment of
specific electric propulsion devices. As we
reach these new acceleration regimes, oth-
er ways of improving acceleration mecha-
nisms will probably be identified. The main
point to remember is that we must retain
our pioneer spirit. Indications are that we
have a long path ahead of us in the area
of propulsion refinement.

This article briefly describes the electri-
cal acceleration processes from the basic
electrostatic and electromagnetic aspects
through the fascinating theory of magnetic-
field annihilation. The role of electric pro-
pulsion is then assessed in light of postulated
military missions. Finally, future propulsion

SPACE PROPULSION Il

regimes for electrical thrusting systems are
hypothesized.

In any discussion of rocket propulsion,
two parameters are of extreme importance:
total impulse and specific impulse. Total
impulse establishes the magnitude of the
thrust and the duration of the thrusting time
that are necessary to complete a certain
mission. For example, in an orbit-changing
mission, to transfer from one orbit to an-
other, changes in velocity must be imparted
to a satellite. These changes can be accom-
plished by using rocket engines to provide
thrust for a certain time period. Thus, the
engines provide the correct total impulse
for entering the new orbit.

A very important question now arises:
How much fuel will be required to provide
the specified amount of total impulse? To
achieve thrust, particles ot propellant are
expelled at a certain velocity. A desired
thrust level can be achieved by either ex-
pelling more particles at a lower velocity
or fewer particles at higher velocities. Natu-
rally, it is more desirable to accelerate
particles to as high a velocity as practical,
since fewer particles in the acceleration
process will result in less propellant weight.
In fact, some desirable military space mis-
sions, such as sizable repositioning maneu-
vers, would require optimum propellant
utilization in space in order to maintain
allowable spacecraft launch weights. Fur-
thermore, launch weights have now been
transcribed into dollars per pound.? For
these reasons, it behooves us to use each
propellant particle in space in as efficient
a manner as possible.

We are now ready to define specific im-
pulse, since it is a measure of how effi-
ciently each propellant particle is used.
Specific impulse is generally defined as the
velocity imparted to the propellant divided
by gravitational acceleration. In meter-
kilogram-second (mks) units, the velocity
is greater than the specific impulse by a
factor of ten. Thus, by knowing the specific

Continued on page 14
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impulse capability of a system, we know how
efficiently the system is using its propellant.
Specific impulse has the units of seconds in
the Mks system.

The practical implication of specific im-
pulse can immediat