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Foreword

Developing future aerospace leaders is the key to ensuring
the national security of the country. Such development is
based on a firm understanding of the theory, principles,
and applications of aerospace power. Without this
foundation, aerospace and military leaders would have a
difficult time deploying and using air and space forces in
today’'s dynamic world. With the end of the Cold War, the
United States military has been challenged by a series of
world events that have forced aerospace leaders to apply air
and space power in many innovative ways. They have had
to focus on and question many previously held beliefs
about air and space power. Future leaders will need to be
well grounded in the capabilities and limitations of
aerospace power to envision how to plan, operate, and
build aerospace capabilities.

Dr. Chun’s Aerospace Power in the Twenty-First Century:
A Basic Primer is a great start towards understanding the
importance of aerospace power and its ability to conduct
modern warfare. Aerospace power is continually changing
because of new technology, threats, and air and space
theories. However, many basic principles about aerospace
power have stood the test of time and warfare. This book
provides the reader with many of these time-tested ideas
for consideration and reflection. Although Aerospace Power
in the Twenty-First Century was written for future officers,
individuals desiring a broad overview of aerospace power
are invited to read, share, and discuss many of the ideas
and thoughts presented here. Officers from other services
will find that this introduction to air and space forces will
give them a good grasp of aerospace power. More experienced
aerospace leaders can use this book to revisit many of theissues
that have affected air and space forces in the past and that
might affect them in the future. Air Force officers will
discover that Aerospace Power in the Twenty-First Century

Xi



isavery timely and reflective resource for their professional

libraries.
i
A K

JOHN R. DALLAGER, Lieutenant General
Superintendent

United States Air Force Academy
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Preface

Addressed either to the novice or any individual who wants
to understand the rudimentary aspects of aerospace power,
this book exposes readers to relevant aerospace capabilities,
theories, applications, operational planning, and key issues.
Theories and applications of aerospace power are not limited
to the United States Air Force but apply to aerospace forcesin
general. Although the Air Force has forces and capabilities
that include a very wide range of activities, other air and space
forces reflect several of these same capabilities and many unique
ones. Understanding how these forces operate can help both
students who are new to aerospace power and individuals familiar
with ground and maritime forces appreciate the strengths and
weaknesses of air and space forces.

The book introduces the reader to definitions and concepts
of aerospace power. Material in chapter 1 provides a set of
definitions, characteristics, and concepts for readers. Aerospace
power is defined in terms of how it contributes to the successful
conduct of war through an evaluation of its ability to operate
under a set of principles of war. A discussion of theenvironment
and elements of aerospace power concludes the chapter.

Chapter 2 gives the reader a survey of major air and space
theories. A study of any academic subject calls for a good
theoretical foundation to explain and predict actions. Diverse
theories address the application of aerospace power. Some of
them view airpower as a force that can replace other military
capabilities. Some stress the integration of airpower into existing
forces, while others maintain that air and space assets should
provide greater support to other forces. Several theories were
written just after the introduction of the airplane. Others are
more contemporary views that look at airpower and space
power through the prism of experience gained from conflicts
and advancements in capabilities that illustrate the value of
air and space systems. Theory provides a forum to debate
many issues. How one defines the use, organization, and
structure of military forces frequently depends upon leadership’s
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beliefs and theories. A solid grounding in aerospace theory
provides a good start for understanding the use of aircraft and
space systems.

With a grounding in theory, a student can then consider the
application of aerospace power. Chapters 3—6 concentrate on
aerospace power’s functions and capabilities, which have been
tested in war and peace. These chapters explain each function
and then provide three short case studies for illustration,
discussion, and further study. Instead of looking only at
successes, the chapters also include failed efforts. Instructors
using this text may wish to compare a failure to a success.
Studying failures often allows students to evaluate why actions
were not successful and to ponder what they could have done
to correct the situation. These case studies allow for a discussion
of the issues and problems that each commander faces in
achieving certain goals or confronting particular situations.

Instructors can use the case studies to stimulate discussion
or to allow students to make their own evaluations. Further, |
do not mean to imply that these studies represent the only
examples of aerospace functions. To give the reader a more
encompassing view of aerospace power, they include experiences
from sister services and foreign military services. Instructors
may wish to use contemporary case studies or issues to
supplement or replace the ones provided to illustrate issues
facing current aerospace forces. In the future, | hope to revise
the studies to include more humanitarian missions and other
deployments throughout the world.

Learning about the capabilities of aerospace forces is
important, but students should also have some acquaintance
with a frequently ignored aspect of aerospace power—air
campaign planning. Chapter 7 concentrates on the process of
planning for the appropriate use of aerospace power—one of
the most important responsibilities of a military commander.
Readers may not require exposure to such planning in great
detail, but acquiring a general knowledge of the deployment of
air and space forces can help shape their thoughts on objectives,
conditions, and alternative solutions. Instructors and students
might use this rudimentary focus on planning to evaluate the
previous chapters’ case studies in terms of how they may have
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avoided failure or improved the application and operation of
air or space forces.

Chapter 8 discusses some key issues that aerospace leaders
face today and will face in the future. Many of them involve
new technology and innovation. Aerospace power was built
and thrives upon advanced technology, which, together with
the process of innovation, allows air and space forces to create
new options and opportunities to enhance capabilities or solve
problems. New war-fighting capabilities, organizations,
relationships with other military forces, and additional issues
depend upon advanced technology and the way aerospace
leaders handle its application.

Gaining a good understanding of aerospace power theory,
doctrine, and strategy requires a continual review of current
events. Unfortunately, many books and articles on aerospace
power assume the reader already has knowledge about these
issues and concepts. If the development of aerospace and joint
leaders is to improve, candidates in precommissioning agencies,
as well as new and junior officers, need a firm foundation in the
principles and theories of aerospace power. My goal in preparing
this text is to provide this basic knowledge. These few chapters
should give readers a general understanding of the primary
missions and capabilities of aerospace power.

Preparing this text has been a career-long objective. Too
many times | have seen Air Force officers view themselves only
as technicians or specialists, not as Air Force officers. | strongly
believe that the service and nation deserve more; however, Air
Force officers need to be airpower and space power
advocates—not zealots. Becoming proficient in one's chosen
career field or specialty is admirable and necessary. Indeed, to
become true military professionals and to become the most
effective aerospace and joint team members and future leaders,
officers must understand the strengths and weaknesses of
applying air and space forces. This knowledge can only improve
their ability to lead and make decisions in their specialties. This
concern is exacerbated by the present trend towards reduced
resources and increased deployments.

I wish to thank several individuals and organizations for
supporting me in this effort. Fellow members of the 34th
Education Group and 34th Education Squadron at the United
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States Air Force Academy helped motivate me in preparing
and writing this book. In particular | want to express my
thanks to Col Thomas A. Drohan, Dr. Charles Krupnick, Ms.
Delores Karolick, Lt Col John R. Higgs, Maj Larry Walker, and
many others. Additionally, Dr. Dan Mortensen of Air University’'s
College of Aerospace Doctrine, Research and Education inspired
and encouraged me to complete this work over the years.
Special thanks go to the staff of the Department of Defense
Media Center at March Air Reserve Base, California, for the
photographs that richly illustrate the subjects discussed. Finally,
| would like to thank Dr. Marvin Bassett and the fine staff at
Air University Press for making this book a reality. The research
grant that | received—the McDermott Award for Research
Excellence at the United States Air Force Academy—provided
financial support. My family, however, is the real inspiration
for completing this primer. My wife Cheryl and sons Douglas
and Raymond patiently endured many missed weekends and
evenings as | researched and wrote on airpower and space
power. | could not have completed this project without their
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CLAYTON K. S. CHUN
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Chapter 1

Aerospace Concepts and Definitions

Aerospace power means several things to many people. Some
military members might identify aircraft with aerospace power.
Others might see aerospace power as the integration of air-
craft and space systems. Aerospace power is a relative new-
comer to warfare compared to land or naval power. However,
nations have used aircraft for military and commercial pur-
poses over the past 100 years. Thisis only a small slice in the
history of warfare compared to land and naval warfare. Aero-
space power has dramatically changed over the years and has
produced several distinct capabilities that have changed the
face of warfare. Future aerospace leaders require a solid foun-
dation or understanding of the purpose, characteristics, the
ory, and functions of air and space power to effectively employ
aerospace power in war. Before one can study this dynamic
subject, one needs to understand some basic definitions, con-
cepts, and beliefs regarding aerospace power.

Aerospace Power Defined

Over the past century, aircraft have been used in modern
military operations ranging from global war to peacekeeping.
This wide capability has led to much discussion among advo-
cates and critics of aerospace power. Defining aerospace power
over the last few years has been a challenge for large land-
based air forces as well as smaller forces. The rapid growth in
air and space technology has added more capabilities to air
and space forces over the years. Supersonic speeds, stealth
capability, and rapid mobility are a few of the many capabili-
ties incorporated into airpower in the past. Space systems
have also shown their worth with their ability to enhance
terrestrial events involving communications, weather, naviga-
tion, early warning, and intelligence, as well as their ability to
provide other key information for a war fighter. The concept of
“information warfare” and its ties to space systems and mod-
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C-5 cargo aircraft can provide combat or humanitarian missions on short notice.

ern information technology is also changing the face of aero-
space power.

Modern aerospace power includes many functions and ca-
pabilities. A definition of aerospace power will help frame the
discussion of this elusive subject and give the reader a foun-
dation to address many of the timely and timeless issues
facing students of air and space power theory, doctrine, strat-
egy, and operations. Aerospace power includes air, space, and
the integration of air and space power. Operations in air and
space have led to many discussions about the resources, value,
strategies, and ideas about the newest form of warfare. People
who have attempted to write a definition of airpower through
the years have wrestled with making it an all-inclusive yet
succinct expression for this continually evolving concept. In
1925 William “Billy” Mitchell, an early advocate of aerial bom-
bardment, gave one of the earliest definitions of airpower: “the
ability to do something in or through the air, and as the air
covers the whole world, aircraft are able to go anywhere on the
planet.”™ The “ability to do something” brings to mind a strength
or power to influence events. Mitchell’s definition makes no
distinction between military and civilian exploitation of the
air. Other definitions are more focused on military operations
and the distinction of the type of object that travels or ma-
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nipulates air operations. For example, the Royal Air Force
(RAF) defines airpower as “the use, or denial of the use, of the
air or space for military purposes, by or to vehicles capable of
sustained and controlled flight beyond the area and the range
of the immediate surface conflict.”* This view provides a more
distinct definition of airpower’s limits and capabilities. The
RAF’s airpower view specifies the level, instruments, and pri-
orities for airpower. This definition adds the dimension of de-
nying air and space access to a foe and restricts the discussion of
airpower to vehicles that can operate beyond the immediate bat-
tlefield, excluding bullets in flight or artillery shells. If Mitchell’s
definition is broad, then the RAF view may be too limited.
However, they share a common theme of exploiting the environ-
ment above Earth’s surface through the operation of a vehicle.
This debate about airpower has plagued students for years.
Advances in commercial air transportation, satellite com-
munications, and information applications have added new
dimensions to Mitchell’s definition of airpower. These capabili-
ties are key to military aerospace power’s future and need to
be addressed in a definition. Aerospace power, as opposed to
airpower only, might be better defined as “the exploitation of
the environment above Earth’s surface by aerospace vehicles
or devices to conduct operations in support of national objec-
tives.” This definition adds the air and space environment to
the debate and reflects the growing importance of space, as
does the RAF definition. Additionally, like Mitchell’s definition,
it includes military and civilian use of air and space. Commer-
cial air and space operations are areas of growing technologi-
cal and financial strength for many corporations. Aerospace
power is a unique form of military and commercial power that
can help a country achieve numerous national objectives. Un-
fortunately, this definition of aerospace power is fleeting since
technology alters the face of aerospace power. However, thisis
the challenge of studying, developing, and applying aerospace
power. The nature and use of aerospace power are limited
only by the imagination of its leaders and, more importantly,
the men and women who support its operation. This study of
aerospace power concentrates on its military application. Al-
though commercial aerospace power is vital to the interna
tional and domestic economy, the use or threatened use of
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military forces has a more immediate and crucial role among
national security concerns. The definition of aerospace power
is only a start in one’s study of the value of air and space
systems. One also needs to understand characteristics that
underlie the use of this expanding military power.

Characteristics of Aerospace Power

Aircraft and space systems have many advantages that can
support military operations in many unique ways. One of their
greatest advantages is the flexibility to operate in many types
of operations, purposes, theaters, and environments. Aero-
space power’s inherent flexibility allows it to plan an attack on
afoein one area, quickly respond to another threat in another
area, or return to a base different than the one from which it
took off. In the 1960s, during the Vietnam War, US Air Force
(USAF) North American F-100 Super Saber and US Navy
McDonnell Douglas A-4 Skyhawk aircraft might plan a mis-
sion against enemy bridges for a particular day. During the
course of the day and while the planes were en route to their
targets, a friendly ground unit might come under fire from a
superior-sized enemy guerilla force. The F-100 and A-4 air-
craft could swiftly change their mission to support the friendly
ground unit by dropping their munitions on the guerillas. The
aircraft could then return to their respective bases or aircraft
carriers, rearm, attack the original target, or again support the
ground forces. These air forces could also have simply diverted
a portion of their aircraft to attack the guerilla force and si-
multaneously attack the bridges. The flexibility of aircraft pro-
vided the commander a number of options to use this forcein
innovative ways.

An aerospace force gives the commander many alternatives
and options that aircraft and space systems can support in
most situations that involve military forces. This force applica-
tion may range from lethal use of weapons, to reconnaissance,
to sending aircraft to drop food supplies. While these air and
space forces can be used in many situations, they can also be
used in unison to accomplish a single mission.
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Global Positioning System satellite providing navigation support—an illustration of
space power

In many military situations, a commander may not have
sufficient resources to meet all requirements. The commander
must prioritize missions among limited assets. Aerospace forces
can swiftly concentrate their efforts against a single target or
series of targets. The speed, range, and flexibility of aerospace
forces give a commander the unique ability to provide an over-
whelming force against a foe in one instance and move swiftly
against another enemy position within minutes. During Op-
eration Desert Storm, coalition air forces struck diverse tar-
gets, including ground forces, air defenses, industrial sites,
nuclear/biological weapons, oil, and leadership. Target coordi-
nation among aircraft units concerning when an attack should
start or who should strike the target requires precise timing
and planning. For example, coalition air forces conducted over
23,430 missions against ground forces during Operations De-
sert Shield/Desert Storm. Limited aircraft and munitions, at-
tack on enemy air defenses, reconnaissance, timing of attacks,
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and damage assessments are all issues requiring resolution
by a centralized command to ensure that the proper missions
are conducted, without duplication, and that an adequate re-
sponse is made. However, since aerospace operations must be
flexible, lower-echelon commanders must have the ability to
quickly change a planned course of action or react to unfore
seen situations. These subordinate commanders must have
the flexibility to conduct operations. They should have the
ability to modify their plans to use their forces in an appropri-
ate manner.

The introduction of aircraft and space systems has added a
critical element to modern military activities—specifically, speed.
Mountains, rivers, and difficult terrain can significantly slow
down a ground force. Ground-force movements might be meas-
ured in tens of miles per day. Naval forces may travel faster.
Open ocean travel might be measured in hundreds of miles
per day. Aircraft and space systems can reach speeds several
magnitudes above those of ground and naval forces. Speed
allows aircraft and space systems to conduct several missions

The C-17 enhances global mobility for the United States.



AEROSPACE CONCEPTS AND DEFINITIONS

during the same period it takes ground and possibly naval
forces to accomplish a single mission. A corollary of the speed
characteristic is aerospace power’s responsiveness to situations.
Aerospace forces can also react faster to rapidly changing
situations than can many other military forces. A timely re
sponse to a dangerous situation may save an army or provide
humanitarian relief.

Aircraft and spacecraft not only can travel faster than a ship
or a truck, but also they can cover greater distances and
operate over longer ranges. Before the introduction of aircraft,
military operations were normally localized to a limited area.
Railroads increased the options of fighting over continental
distances during the American Civil War. Aircraft revolution-
ized global conflict. During World War II, US Army Air Forces
(AAF) and RAF bomber units were able to fly hundreds of
miles to strike targets in Germany on a daily basis. The AAF
was also able to bomb Japan from Pacific bases hundreds of
miles away during day and night operations. Later, the inven-
tion of intercontinental ballistic missiles (ICBM) and jet bomb-
ers (with refueling support) allowed nations to attack targets
continents away—Iliterally exhibiting a global capability. Ad-
vances in space systems may push ranges farther into Earth
orbits to actions in deep space or even to other planets.

Increased speed and range provide more alternatives and
opportunities, which allow a commander better freedom of
action to conduct operations. This freedom of action allows an
air force to select a mission over a range of operations. A
commander’s operations are greatly expanded among a multi-
tude of targets that may be attacked. Conversely, land forces
generally need to attack enemy forces one at a time on a front.
This limitation may significantly slow down ground operations
and, ultimately, an entire campaign. Although great advances
in technology and maneuver strategies have tempered this
observation over time, aerospace forces have a broader selec-
tion of targets that they may attack. Similarly, naval vessels
can travel the seven seas to attack many targets, but they are
limited to coastal targets and ships in range of their gunfire
and antiship missiles. Longer-range shipboard and submarine
missiles are improving naval force projections.’
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Peacekeeper ICBM

Another characteristic of aerospace power is its ability to
provide a global perspective. Ground forces normally have a
perspective based on the opposing front lines. Naval forces are
also limited to operating mostly along the horizon. Although
modern technology has allowed ground and naval forces to
extend their vision beyond the horizon, it cannot compare to
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Tomahawk cruise missile from the USS Missouri
conducts an attack during Operation Desert Storm.

the perspective of aerospace assets. Satellites can provide coun-
trywide imagery in a matter of minutes and global coverage of
a foe’s military actions. This coverage could include not only
air and space operations, but also several ground theaters and
areas where naval forces sail in geographically separated
theaters.

Aerospace power can also affect the tempo and timing of
situations. A commander can use aerospace forces to strike
enemy positions and invoke a reaction from the foe or shape
his reaction. If a commander wants to shape a foe’s reaction,
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The Titan Ill can carry satellites into orbit.

he will need split-second coordination of actions and decisions
to counteract the actions taken by the opposing forces. The
fast tempo of aerospace operations also requires rapid deci-
sion making. Quick timing, freedom of action, and flexibility of
forces to take action require accurate information. A future
aerospace leader must be able to gather, analyze, and synthe
size information into effective life-and-death decisions. Aircraft
commanders may face situations in which they choose be-
tween conducting their planned missions or supporting an-
other action. They must make their decision by weighing their
assigned mission’s objectives against what they might gain
from pursuing an alternative requirement.

Aerospace power also puts fewer friendly forces at risk of
casualties, except for incidents of friendly fire. Casualties are
a natural outcome of conflict, and modern technology has
increased the lethality of weapons, resulting in the possibility
of massive casualties. The casualty reduction of friendly deaths
and wounds is a paramount consideration in the planning

10
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and coordination of combat operations. In combat, aircraft
and spacecraft, whether manned or unmanned, expose fewer
human lives to danger than do comparable land and naval
force applications for the same mission. Casualty reduction
and increased lethality from modern aerospace weapons give a
commander a powerful combination to strike an enemy when
timely attacks are vital and when other military forces are not
available.

Although aerospace forces have many strengths, they also
have some limitations. A student of aerospace power should
consider these strengths and weaknesses in the application of
air and space forces. Similarly, a military planner should do
the same with land and naval forces. Aerospace, land, and
naval forces are like tools used by a commander. Each tool is
designed and used for a specific task. Selecting only one tool
for all jobs may get the job done, but it may not be as effective
or efficient as using the tools in combination. Whenever a
commander uses these “tools,” he or she should consider all
strengths and weaknesses of military power and select the
right combination of forces. The study of the limitations of
aerospace power is a start to understanding how to maximize
the use of aircraft or space systems over many situations that
aerospace leaders will face in the future.

Aircraft and space systems were developed from and rely
primarily on high technology that requires significant resources.
New materials, propulsion systems, guidance systems, satellites,
and other complex devices rely on significant research and
development in many areas for their existence. These efforts
require funding, scientific resources, industrial production, and
other assets that have alternative uses. A nation needs to
make a conscious decision to expend these limited, valuable
resources to expand or maintain aerospace capabilities. If the
nation cannot or is not willing to do so, it risks having a
technologically obsolete force—a situation that may endanger
its military forces and, ultimately, the nation. The resource
requirement puts aerospace forces at odds with land and na-
val forces for competition with limited funding or personnel.

Each pound of equipment or weapon that an aerospace
vehicle must carry requires an appropriate amount of propul-
sion and support. The capacity of an aircraft or rocket carry-

11
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ing a payload is limited because of size or weight. Aircraft can
transport only a limited number of passengers, supplies, or
armored vehicles. A booster rocket can carry a limited number
of pounds with a limited size into low earth orbit. Relative to
ships, railroads, or a truck convoy, aerospace systems have
limited payloads. Once aircraft drop their munitions on a tar-
get, they must return to base and fight another day. Normally,
these aircraft do not conduct other activities after accomplish-
ing their primary mission. Ships can carry several tanks from one
continent to another, albeit at a slower speed, compared to a
jet transport, which can carry two armored vehicles at most.

Aircraft and space systems can patrol areas around the
world. However, unlike ground forces, they cannot occupy ter-
ritory. Peacekeeping operations that rely on a local police or
constabulary force require a ground presence to arrest crimi-
nals or conduct many types of law-enforcement duties. Air-
craft can observe some activities and can take some actions
but are not a pure substitute for the presence of soldiers
enforcing a treaty on the ground. New technology that in-
cludes pilotless, long-duration vehicles and space systems can
allow surveillance of surface activities, but weather, enemy
deception and camouflage, and other actions can limit these
capabilities. Currently, aircraft usually stay in one geographic
area for a limited time. Even with aerial refueling, aircraft
must eventually return to their bases for repairs, replenish-
ment of supplies, or crew rest. Satellites may have geosyn-
chronous orbits that provide a relatively stationary orbit to
provide “coverage” over a particular region, but it is usually
limited to equatorial regions around the globe and still does
not put forces on the ground.

Aerospace forces operate above Earth’s surface, but they are
still reliant on ground support. Aircraft cannot stay in the air
indefinitely. Crews need to be replaced, maintenance must be
conducted at bases, munitions and fuel must be supplied to
planes, and services from other support systems must be pro-
vided to aircraft. Aircraft are tied to Earth’s surface, and their
bases or aircraft carriers make these systems vulnerable to
attack. Space systems also rely on ground launch, support,
and control. A foe does not have to attack a satellite directly;
he can disable or destroy the satellite’s ground-control station

12
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or interfere with its communications link to effectively neutral-
ize its capabilities.

Space assets have limited mobility and may have less flexi-
bility than aircraft, soldiers, or naval vessels. Satellites oper-
ate under the laws of orbital mechanics and travel along pre
dictable paths. Once they are in orbit, changes in position are
made with limited onboard fuel to power their propulsion sys-
tems. Refueling these satellites is neither easy nor inexpensive.
Unless one absolutely needs these satellites to move, their
orbital paths are usually not changed. Essentially, they have a
limited capability to change orbits. Additionally, a nation may
have reduced imagery coverage because of an intelligence sat-
ellite’s peculiar orbit and may require another satellite or other
asset to support the same mission. Surface forces might move
out of a satellite’s path or camouflage themselves before they
are detected and then conduct their assigned mission.

Aircraft and spacecraft are very fragile. Speed, range, and
weight considerations require airframe or satellite body con-

B-17 destroyed at Hickam Field during the Pearl Harbor attack. The Hawaiian
Air Force was severely damaged during the attack.

13



AEROSPACE POWER IN THE TWENTY-FIRST CENTURY

struction that uses lightweight materials, which may affect
survivability. Unlike a tank or ship, an aircraft’s fuselage might
be manufactured with aluminum or other materials that pro-
vide sufficient structural strength for flight but do little to
protect it against a missile or shell. Damage from enemy at-
tacks or even a bird hitting the Plexiglas canopy might force
the aircraft to abandon its mission or even destroy the vehicle.
Aircraft and spacecraft might not be able to sustain operations
under significant air or space defenses.

These strengths and limitations should allow one to assess,
in a general manner, where the use of aerospace forces is
appropriate. Depending on the environment, condition of the
force, and the political objective desired, aerospace power might
or might not contribute significantly to a conflict. Applying
inappropriate resources to a situation is not only wasteful, but
also subjects aircrews or other personnel to needless risks.
Aircraft and spacecraft give a commander many alternatives to
exercise against an adversary. The appropriate application of
aerospace power depends upon a decision maker’s pitting the
strengths of his or her aircraft and space systems against the
weaknesses of the enemy. Additionally, the commander needs
to limit the exposure of aerospace forces’ limitations while
minimizing the strengths of the enemy.

Aerospace Power in War

Aerospace power’s strengths and weaknesses are important
in combat planning. How one employs these forces is also an
important issue. The elements that make aerospace power
work together allow a nation to use a combination of lethal
capabilities in war. Throughout the history of warfare, several
individuals have identified ideas and concepts about war and
the means by which leaders apply their military forces. These
“principles” help one to understand the application of military
forces and the ways one can think about fighting a war and
using aerospace power. Although there is no universal agree-
ment upon a list of these principles of war, the study and
time-tested use of these ideas can help one address many
issues facing a decision maker in times of war. One should

14
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neither substitute these principles for critical thinking nor
ignore them as just an irrelevant “history lesson.” Successful
generals do not follow these principles as a simple checklist
but apply them as appropriate, considering the situation. Us-
ing them is more an art than a science, and a particular
situation may call for using all or some of the principles—or
just one. Solving aerospace power problems requires imagina-
tion and initiative rather than a slavish devotion to following a
list of principles.

Col J. F. C. Fuller developed a set of principles of war in
1925. Fuller, a Royal Army officer, compiled many of these
military thoughts in The Foundations of the Science of War.
Although he was an expert in armored warfare, his list of
principles of war gives us a point of departure to discuss war
in general and the way these principles might apply to aero-
space power. Many of the lessons from successes in war un-
derscore Fuller’s principles of war, and one can learn about
the potential application of aerospace power by reviewing these
situations. These principles include objective, offensive, mass,
economy of force, maneuver, unity of command, security, sur-
prise, and simplicity.*

The most important principle of war is objective, which pro-
vides a focus or goal that all aerospace forces are trying to
achieve for a situation. A concise and coherent objective al-
lows a commander to concentrate his or her efforts on solving
a particular problem or series of problems. If a commander
can adequately identify an objective, his or her subordinates
can better define and clarify their role and effort in any opera
tion. An objective allows individuals to better prepare them-
selves to accomplish the commander’s aims. For example, in
World War Il the AAF and RAF in Europe conducted a sus-
tained bombing campaign against Nazi Germany’s industrial
and military targets. The Combined Bomber Offensive’s objec-
tive was to reduce the war-making capability of the Third
Reich. Bombing missions were planned to systematically crip-
ple the ability of Germany to make armaments and thereby
reduce its ability to support military operations. A commander’s
objective should also satisfy any higher-level political or mili-
tary objective. Defining “what you have to do” (objective) will
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Destruction from above. During the Combined Bomber Offensive in 1943, a B-17
bombs a ball-bearing plant and aircraft-engine repair depot near Paris, France.

help the commander solve the problem of how to accomplish
the mission.

Winning a war also takes initiative and action. Military forces
often need to be more proactive than reactive in many situ-
ations. Nations take offensive actions to defeat an enemy or
eject him from their borders. Maintaining a defensive stance
just limits the country to maintain its status quo, and the best
it can do is “not lose.” Offensive operations allow a nation to
shape an environment and strike a foe before he has a chance
to attack. Aerospace forces are well suited to take offensive
actions due to their speed, range, ability to concentrate, and
perspective. The Israeli Defense Forces/Air Force (IDF/AF) was
able to clearly demonstrate the value of offensive air opera-
tions during its Six-Day War against Egypt, Syria, and Jordan
in June 1967. Israeli jets conducted a surprise, massive ground
attack against the Egyptian air force that rendered it incapa-
ble of further military capability. The Israelis then eliminated
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the Syrian and Jordanian air forces. Without air support, Arab
ground forces were left open to attack by IDF/AF planes and
armored units. The IDF/AF shaped the battlefield so that |sraeli
surface forces could conduct offensive ground action to overcome
alarger Arab ground force.

If a nation takes the offensive in a conflict, it may have the
option of attacking with fewer forces along a broad front or
assaulting the enemy on a narrower front with all its forces.
The probability of a successful breakthrough on the front is
increased if the nation can mass its forces against a decisive
point along the front. Forces using mass can concentrate their
capability against an enemy’s weaknesses. Mass allows a nha-
tion to deliver a devastating blow to an enemy, both physically
and psychologically. On 24 December 1944, bombers and fight-
ers of the AAF and RAF conducted a coordinated attack against
supply lines, bridges, troop concentrations, rail lines, and air-
fields, and supported Allied ground operations along the Ar-
dennes front (also known as the Battle of the Bulge). Over
2,300 aircraft missions helped push German forces out of the
Bulge and inflicted great damage on enemy ground forces.
Allied aircraft were able to concentrate and attack German
forces that had a significant impact on the battlefield.

In World War Il, P-47s performed a number of
missions, such as air superiority, interdiction, and
close air support.
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Although a commander needs to use mass and conduct an
attack with decisive force, military forces are usually resource-
constrained. Air forces do not have an inexhaustible supply of
aircraft, pilots, munitions, or other support. Commanders need to
provide a sufficient number of resources for a military force so
that it can accomplish its mission. The selection of a mini-
mum of resources to satisfy mission requirements—economy
of force—is a challenge for a planning staff, especially if it is
faced with several important military operations. If too many
resources are devoted to a mission, the excess resources can-
not be employed to accomplish some other mission.

For example, during the Vietham War, the USAF was as-
signed to destroy the Than Hoa Bridge on 3 April 1965. A
large “strike” package of 79 Republic F-105 Thunderchiefs
dropped 638 750-pound bombs and fired 298 rockets but
failed to destroy the bridge. Five aircraft were lost in the at-
tack. The bridge was a target of many missions throughout
the war. In 1972 the USAF was finally able to destroy the span
by using 16 F-4 Phantoms equipped with advanced Paveway
laser-guided bombs, thus eliminating the need for large num-
bers of aircraft. Technology allowed the USAF to reduce the

Aircraft provide a wide variety of capabilities that allow commanders to effectively
select resources for combat and noncombat missions.
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An Air Force B-66 Destroyer leads F-105 Thunder-
chiefs in an attack over North Vietham in 1966. The
F-105 bore the brunt of many attacks in the
Vietnam War.

number of munitions and aircraft used to destroy the bridge
and effectively accomplish the mission. The F-4s used 24 guided
munitions and 48 unguided bombs to destroy the bridge. The
USAF estimated that the damage from the mission was equiva-
lent to using 2,400 unguided bombs.’

Military forces can cause a foe to move or position himself
in a less effective manner to conduct his operations. A na
tion’s military force can use maneuver to create favorable con-
ditions on the battlefield for exploitation—including the capa-
bility to attack, retreat, or further shape the battlefield. Aerospace
forces can use their speed and range to position themselves to
influence the movement of enemy forces or support the move-
ment of soldiers to a critical area on a battlefield. Such move-
ment could block an enemy’s advance or put friendly forcesin
an optimal position to attack. An example of stopping an en-

19



AEROSPACE POWER IN THE TWENTY-FIRST CENTURY

emy’s advance occurred during Desert Shield/Desert Storm,
when the United States moved more than 526,277 tons of
cargo and over 499,627 passengers by aircraft. The rapid trans-
port of troops, supplies, and weapons helped stop the possible
invasion of Saudi Arabia by Iraq. The rapid movement of combat-
ready forces into Saudi Arabia allowed the nation to take
several alternative courses of action, while limiting those of Irag.

The conduct of military operations is a very complex situ-
ation that requires timely planning and intense coordination
of effort. If the operation involves joint aerospace, land, and
naval forces, there is a distinct possibility of miscommunica-
tion, contradictory plans, and actions that are mistakenly dis-
regarded. An effective method to avoid many of these short-
comings is to appoint a single commander who is in charge of
all operations to ensure unity of command. Commanders with
singular authority and appropriate decision-making capability
provide better coordination and planning. Failure to achieve
unity of command can result in counterproductive efforts. Air
operations in the Vietnam War were divided among several
commanders. The control of air operations was divided among
the USAF, Navy, Army (helicopters), and Marine Corps, as well
as various major commands within the four services. This
organization produced a fragmented command and control (C?) of
air resources.

Aerospace systems are extremely fragile devices. Enemy
ground forces can attack aircraft on the ground, where they
are vulnerable to small-arms fire. Carefully planned air at-
tacks may be displaced if afoe is tipped off about any impend-
ing actions. Military forces require security to protect their
assets and avoid giving the enemy any unintended advan-
tages. Airfield protection has been an important prerequisite
to make airpower available for action and to give a commander
maximum support to conduct operations. During the Vietnam
War, Vietcong guerillas were able to conduct harassing at-
tacks to disrupt aircraft ground-support activities and destroy
aircraft. Although these raids did not affect the outcome of the
war, future incidents involving nuclear, biological, and chemi-
cal (NBC) weapons may significantly affect the availability and
operation of aircraft. Surface-to-surface ballistic missile at-

20



AEROSPACE CONCEPTS AND DEFINITIONS

can also come from defeating aircraft on the ground.

tacks using conventional munitions may leave a runway un-
usable or may severely damage parked aircraft.

Enemy forces that are prepared and can benefit from defen-
sive weapons are more difficult to defeat than unprepared
forces that are attacked in open terrain. The chance of suc
cess for an offensive action against the enemy is increased
greatly if a military force can attain surprise—the mirror image
of security. A military force conducting a surprise operation
takes advantage of selecting the time, location, and type of
action it can take against an adversary. The enemy has no
ability to react immediately to an action taken against him. Air
raids are classic examples of surprise. If the military force can
avoid detection from surveillance before its attack, then it may
significantly improve the probability of conducting a success-
ful surprise attack. Such an attack may catch aircraft on the
airfield or outside of hangars, air defenses unprepared for
action, or protective revetments vulnerable to immediate de-
struction. In May 1981, the IDF/AF attacked an Iragi nuclear
reactor at Osirak. Operation Babylon’s objective was to de-
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F-15 air superiority fighter

stroy lrag’'s growing nuclear weapons program. Several
McDonnell Douglas F-15 Eagle and General Dynamics F-16
Fighting Falcon aircraft avoided radar detection and enemy
fighters before conducting their operation. The attack was a
complete surprise, and the reactor was destroyed, pushing
back Irags nuclear capability several years.

The final principle of war is simplicity. Complicated plans
and actions may unintentionally create additional problems
for a military force. An overly complex plan may cause mis-
takes or prevent actions and thus endanger the entire plan’'s
success. Keeping a plan or operation simple allows a com-
mander to use his or her forces in a flexible manner so as to
effectively counter an adversary’s reactions to the plan. Clear,
concise, and understandable plans promote better coordina-
tion and understanding of the operation. For example, con-
ducting an aerial photoreconnaissance mission of a particular
battle-damaged target is easier to plan and execute than con-
ducting total surveillance of an area and then looking for
battle-damaged targets. In the former case, intelligence ana-
lysts need only focus on a single target. In the latter, the same
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intelligence analysts need to find the target and then deter-
mine its battle damage.

The principles of war provide many issues to consider dur-
ing the application of military forces. Aerospace power high-
lights many of these principles. Although following them gives
commanders a better understanding of how they might in-
crease their chances of achieving success on the battlefield,
these principles will never guarantee victory. There is no for-
mula for their correct application. Their application depends
on many variables that can significantly affect the actions of
friendly and enemy forces. Understanding the ideas and im-
portance of these principles of war provides fledgling com-
manders a first step towards using aerospace forces.

What Aerospace Forces Can Accomplish

Aerospace forces, like land and naval assets, accomplish
several purposes in conflict and in peace. The introduction of
the aircraft and space systems has provided revolutionary
changes to a nation’s ability to fight. The versatility of aero-
space forces allows a national leader to pursue many alterna-
tives to solve a country’s problems in war. One needs to un-
derstand specific missions that aircraft and spacecraft can
accomplish or support before he or she employs them. Aero-
space forces can conduct deterrence, compellence, denial, co-
ercion, decapitation, and humanitarian missions.

The most important objective accomplished by aerospace
forces is their deterrent mission. Deterrence, whether in a nuclear
or conventional conflict, discourages a nation or party from
taking certain actions. During the Cold War, the United States
created a force of nuclear-armed bombers and missiles capa-
ble of surviving a nuclear attack and subsequently inflicting
significant damage on the attacking nation. Aerospace forces pro-
vided bombers, ICBMs, early warning satellites, defensive ca-
pabilities, communications, and reconnaissance forces that
gave the nation 24-hour, combat-ready forces to retaliate against
an enemy or to react quickly to a situation. These forces made
a potential enemy think twice before launching a preemptive
nuclear or conventional strike against the United States. The
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America’s nuclear deterrent power rests partly on the
Minuteman 11l ICBM.

speed, range, and flexibility of aerospace forces also give them
a decided advantage in achieving conventional deterrent value.
Aircraft that are ready to bomb targets at a moment’s notice
also help stop another nation from taking certain actions be-
cause of the fear of a swift, decisive reaction. Aircraft can
demonstrate deterrent value by providing a visible display of
combat power if they fly near an enemy’s border or conduct
training exercises in plain sight of an adversary.

24



AEROSPACE CONCEPTS AND DEFINITIONS

Similarly, a nation could use the threat of destruction to com-
pel another nation, organization, or group of people to take an
action. Compellence is not about retaliation or compensation.
A nation can take actions to threaten another country. These
actions may be offensive or provocative in nature. For exam-
ple, a nation might threaten to begin military operations un-
less it receives territorial concessions from a neighbor within a
specified time frame. If the nation does not comply, national
leaders could initiate a bombing or invasion attempt.

Unfortunately, nations sometimes are not deterred from con-
ducting combat operations or taking some other undesirable
course of action. If combat should occur, then aerospace forces
can deny an armed force or nation the ability to conduct those
actions. Deterrence actions involve changing the mind-set of a
potential adversary. Denial actions include physical attacks
upon the adversary’s military or other appropriate targets to
stop or reverse an action. For example, during Desert Storm,
coalition air forces attacked Iraqgi transportation, supply, in-
dustrial, and other targets that supported enemy forces to
reduce their military capabilities. Successful missions against
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Precision-guided attacks can stop the flow of supplies and reduce the enemy’s
combat power.
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ground-transportation targets such as roads, bridges, and rail-
roads helped slow down lIraqi ground-force movements and
reduced the enemy’s ability to fight because the flow of sup-
plies and troop reinforcements was reduced to a trickle.

Once combat operations start, aerospace forces can coerce
an offending nation or party to take a certain course of action.
Coercion involves the use of force to punish the transgres-
sions of a foe in hopes of altering a nation’s will. Although
coercion may use attacks on physical targets, its main goal is
to change the behavior of a nation, organization, or group of
people through psychological means. However, a significant
issue regarding coercion is the problem of escalation. What if
the target organization or enemy does not cooperate? Does the
coercive power increase the level of attack? Is there a ceiling to
the escalation of force? In 1999 the North Atlantic Treaty
Organization (NATO) conducted an air campaign, Operation
Allied Force, against Serbian forces in Kosovo and Yugoslavia.
These NATO air forces attacked several key leadership and
command centers in the hopes of forcing Serbian national
leaders to accept conditions to end the conflict and stop op-
erations. NATO air forces also attacked a number of other
targets that affected the living conditions of the Serbian popu-
lace. This action may have added internal pressure on the
Serbian leaders to accede to NATO's demands by creating public
dissension among the Serbian populace and reducing the coun-
try’s war-making capacity.

Another mission that aerospace forces can readily accom-
plish is decapitation. Aerospace forces deliver lethal, precision
weapons at great speeds and range that make them weapons
of choice to isolate top enemy leadership from its sources of
power (i.e., its military and population). A single jet bomber
might destroy a telecommunications center, thus preventing
the enemy leader from transmitting vital commands to his
forces and his nation’s citizens. The objective of decapitation
is to separate the “brain” (national leader) from the “body”
(nation) so that the body is paralyzed and cannot take effective
action. Because the body might not be able to function suffi-
ciently to exist, it may no longer remain a threat.

Finally, aerospace power is not always involved in conflict
but may take humanitarian actions. Aerospace power can rap-
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idly deliver aid to nations that suffer natural disasters such as
earthquakes, fires, or floods. Aircraft can swiftly deliver critical
food and shelter when hours literally count in life-threatening
situations. Commanders can use aircraft to fly over contested
areas and provide quick, precision delivery of supplies and
material. On 24 June 1948, the Soviet Union blockaded all
road, rail, and waterways into Berlin to make allied forces
abandon the city. No food or supplies were allowed into the
city. A tense standoff between Soviet and allied military forces
threatened to escalate into another world war. Instead, allied
air forces conducted Operation Vittles (the Berlin airlift), which
used aircraft to carry 2.3 million tons of food, coal, and sup-
plies to keep the citizens of Berlin alive. The Soviet Union saw
that Berlin would not fold and ended the blockade on 12
May 1949.

Acerospace forces can accomplish a wide variety of opera-
tions, including taking actions to prevent war by deterring a
potential enemy from conducting military operations. The flexibil-
ity attributed to the inherent nature of aerospace power allows
a nation to use a single aircraft to produce effects that once
were achieved only by millions of soldiers. One plane might
destroy a nuclear-weapons production plant and thereby end
a nation’s ability to threaten a wide region of the world, or that
plane itself might use a nuclear weapon. Conversely, many
aircraft might staunch the flow of an enemy invasion force
attacking a helpless neighbor or conduct operations to ensure
that friendly ground forces invade an enemy. Aerospace power
also gives the nation a very effective tool to provide humani-
tarian aid around the world. This capability is being called
upon more often than in the past because of the result of
ethnic conflicts, enhanced ability to conduct such operations,
greater awareness of deadly situations, and frequent growth of
humanitarian missions around the world.

The Aerospace Environment

Aerospace assets conduct their missions in a unique envi-
ronment. Air and space forces operate in the third dimen-
sion—the area above Earth’s surface. The air and space envi-
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ronments are quite different. Aircraft fly due to aerodynamic
lift. Spacecraft manipulate orbital mechanics to operate in the
vacuum of space. Although these environments significantly
differ, both can affect land and naval operations. Land and
naval forces generally influence operations on their own envi-
ronments. Land forces confront and occupy opposing land
forces but usually have limited effects on naval and aerospace
forces. Similarly, naval forces primarily conduct actions against
foes on the ocean’s surface and subsurface areas. The Navy
does have a strike capability against land targets. Aerospace
forces can directly act against both land and naval forces.
More importantly, aerospace forces can move quickly within
the atmosphere or space, concentrate, and then operate against
either land or naval forces—or both.

Advancing technology increases the future promise of vehi-
cles that may one day routinely operate in air and space environ-
ments. Altitude, range, and speed limitations hampered early
propeller aircraft. Later, jet aircraft extended the operating
characteristics to high altitudes and supersonic speeds. Dur-

Navy F-18s
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ing the 1950s and 1960s, rockets and spacecraft extended
aerospace’s reach into the cosmos. Today, the space shuttle
launches into space like a rocket, deploys satellites in space,
and then returns to Earth like an airplane. Tomorrow, aero-
space planes may operate at hypersonic speeds in space while
taking off and landing on Earth like airplanes. The gap be-
tween air and space vehicles may greatly narrow with these
developments.

Aerospace Elements

Aerospace power relies on both vehicles and other elements
to accomplish its missions. The elements that create aero-
space power include an aerospace industry, people, support
systems, equipment, and rational direction. The strength of a
nation’s economy and its political will are key to the develop-
ment and maintenance of aerospace power, but thisis true of
any military force as well. A country must have sufficient
economic strength to provide adequate financial, technologi-
cal, and productive capacity to enable the government to ex-
pertly operate aerospace forces. The economic strength of a
nation sets the pace for developing military forces and directly
affects its national security. Aerospace power also depends on
the willingness of the nation’s populace to permit use of their
resources for building, maintaining, and applying aerospace
power. Without the backing of a nation’s population, aero-
space power may be limited in scope and use.

Aerospace power owes many of its capabilities to technologi-
cal advances, which often require complex electronics, infor-
mation systems, propulsion, life support, munitions, and other
devices. Engineers, scientists, computer experts, technicians,
and extensive capital investment in facilities and equipment
make these innovations possible. The aerospace industry not
only provides equipment repair, but also gives the nation the
ability to produce new aircraft or spacecraft. Individual na
tions may create their own aerospace industry, or they may
use the services of another nation’s industrial capacity by
importing many of these products. Today, many nations do
not depend upon domestic aerospace industrial strength to
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produce aircraft or space systems. For example, the United
States arguably must depend on foreign industry to provide
computer chips, raw materials, and other imported products
to ensure the manufacture of many military aerospace compo-
nents. In the future, growth in economic globalization will
increase foreign interdependence for industrial products.

Piloting an aircraft is a complex task. Maintaining an aero-
space force also requires the existence of a technology base.
People must fly, maintain, and operate the support systems
that keep a nation’s aerospace power working around the clock.
These people must have the sufficient motivation, education,
and training to keep aircraft and space systems in operable
condition. A nation’s military must keep the people who are
involved in maintaining aerospace power motivated to con-
tinue working in the aerospace industry or as a part of the
military aerospace force. If there is little or no motivation for
people to support the aerospace force, a nation may become
trapped in an expensive and ultimately ineffective force due to
low experience levels. The nation must also maintain a sound
educational system to instill the proper levels of knowledge to
produce engineers, technicians, and people capable of operat-
ing and maintaining advanced technology or exploiting it. Fi-
nally, the aerospace force must have facilities and programs to
train people in specific methods of operating and maintaining
the equipment and systems of the aerospace force. These training
programs must be able to expand and adapt to changes in situ-
ations or threats.

Aircraft and satellites cannot operate by themselves. Although
a crew can fly an aircraft, it relies on a number of diverse,
complex support systems while in the air and on the ground.
A crew may require assistance from satellite navigation sys-
tems to get data on locations. The crew also needs a commu-
nications network to relay critical information about landing
instructions, weather, and other key data necessary to operate
the plane. Ground-support operations also include air traffic
control, maintenance, supply, and facilities that include main-
tenance hangars and runways. Similarly, space systems also
require much ground support that includes communications,
data processing, satellite-control facilities, and launchpads.
Aerospace power is not just about platforms. Typically, many
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individuals still concentrate on the end result of aerospace
power—aircraft and spacecraft—when they think about this
form of military activity. Technologically advanced aerospace
systems require extensive support from specialists with a wide
range of expertise. Flight surgeons provide medical support for
crews; aircraft-maintenance personnel ensure that vital re
pairs are made to aircraft; and satellite-control personnd make
sure that proper orbital adjustments are made to maintain
peak efficiency and effectiveness for the system.

A nation may have all the physical elements necessary to
organize and function as an aerospace force, but it is useless
unless it is given direction. A nation could use its aerospace
force for independent military actions, such as nuclear deter-
rence. Conversely, the country could use this aerospace force
as a supporting resource for its ground forces or as an equal
partner to all of its sister services. Before the nation decides to

Logistics is one of the keys to airpower.
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use its aerospace force in a particular manner, it needs to
provide direction and guidance on how it will use this capabil-
ity to better prepare and employ its forces. Without solid di-
rection to shape and provide a common set of beliefs about
aerospace power, these forces might not provide optimal serv-
ice to the nation. The country might acquire unnecessary air-
craft and space systems that might not give it the appropriate
forces to win a war of national survival. Guidance issued to
aerospace forces might come from national objectives, strat-
egy, beliefs, experience, theory, and other sources. Developing
the guidance and plans to build, shape, and operate an aero-
space force is one of the most challenging issues facing lead-
ers. Unknown threats, resource constraints, and other dy-
namic factors create much uncertainty about future guidance
to build the aerospace force of the future.

Aerospace industry, people, support systems, and guidance
all help aircraft and space systems stay in operation. However,
one of the most important factors in aerospace power revolves
around the equipment available for use. Aircraft are composed
of several systems, including propulsion, communications, guid-
ance, airframe, electronic devices, radar, and munitions. These
systems are further composed of subsystems and components,
which must work together to allow the aircraft to operate.
Space systems—which operate without the benefit of being
easily repaired, unless retrieved by another space system or
recovered upon reentry for reuse—must rely on existing on-
board components. At a minimum, the equipment must have
advanced capabilities and be reliable, maintainable, and cost-
effective.

Aerospace power is not just about aircraft or orbiting satel-
lites. The key components of an aerospace industry—people,
support systems, guidance, and equipment—all contribute to
a nation’s ability to conduct operations above Earth’s surface.
Although a nation may be able to operate an aerospace force
without one or more of these elements in the short run, the
ability of that country to exploit air or space in the future will
be limited. The complexity of flying or launching a vehicle into
low earth orbit requires considerable energy, time, and re
sources. The coordination and integration of these efforts are
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one of the challenges a nation faces if it wishes to use aero-
space power.

Summary

Aerospace power, like other forms of military power, has
unique characteristics, definitions, strengths, and weaknesses.
Understanding these characteristics in relation to other military
forces and the principles of war should help the reader appre
ciate how aircraft and space systems can support military
operations today and in the future. The concepts of aerospace
power provide a foundation that allows one to evaluate how
aerospace power should be used in military and humanitarian
situations. This function gives one the tools to solve problems
that involve these forces. The planning and operation of these
complex military capabilities require a common understanding
about aerospace power.

Students of aerospace power face a continual challenge.
Technological change, shifting threats, the application of air
and space forces, and other dynamic events have modified
people’s thoughts about aerospace power through the years.
Early airpower advocates struggled to define what role aircraft
should play in future wars through a vision limited by existing
technology and theories of the day. Some military officers charged
that aircraft played a pivotal role that would end a conflict
through long-range bombardment. Others thought aircraft would
better serve a ground commander as flying artillery. The emer-
gence of nuclear weapons, ballistic missiles, and space sys-
tems has added to the aerospace power debate through the
years. In the future, newly discovered technologies and capa-
bilities will undoubtedly change viewpoints on the role of aero-
space power. However, the basic concepts discussed in this
chapter should help guide the discussion of these issues. Aero-
space power theories, doctrines, and strategies will be revised
over time, but the basic concepts and ideas should enhance
one’s ability to apply new capabilities to the future of aero-
space power.
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Chapter 2

Aerospace Power Theory

Aerospace power can support a nation and military com-
mander in different ways. It can perform bombardment mis-
sions against an enemy’s industrial base, support ground forces
by attacking supply lines, or rapidly move armored forces around
the globe. The optimal use of aerospace power depends on
many factors: available forces, objectives, enemy military ca-
pabilities, established plans, principles and concepts of opera-
tions, and an appropriate theory. Several individuals have ad-
vocated that nations use their aircraft and space systems to
support or win wars in particular ways. These theories have
shaped the face of airpower in the past and continue to do so
in the present. Perhaps they will also guide future aerospace
power in several important organizational, force-structure, plan-
ning, and operational areas. This chapter identifies the funda-
mental theories that have had the greatest impact upon aero-
space power today.

This chapter first defines what a theory is and why it is
important. This definition should help one compare theories
as well as decide whether the theory seems reasonable and is
applicable today and for the future. The chapter then dis-
cusses the work of several key theorists. Ideas and concepts
dealing with aerospace power are based on individual experi-
ence, beliefs, prediction, and contemporary technology. A reader
should note that these theories evolved as events changed over
time. The study of theory helps frame and make relevant how
aerospace power can be employed, developed, and built. More
importantly, these theories may provide insight into solving a
nation’s future military problems.

What Is Theory?

For decades, airpower thinkers have developed, written, and
debated their ideas on the role and impact of aircraft on war.
These enterprising visionaries developed theories on the appli-
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cation of early aircraft that have had a great impact on devel-
oping a force. Military space theory is still in itsinfancy. How-
ever, military commanders are beginning to view military space
forces as a vital element of present and future combat opera-
tions. Before one can study these theories, one needs to un-
derstand what a theory is and how it can be used in the study
of aerospace power.

Theory provides a foundation for a field of study. A theory
can help an individual explain a state of nature, define or
establish a set of beliefs about a subject, provide knowledge
about the principles of a subject, and predict a future condi-
tion. A person can use theory to explain how a particular
function works. This explanation may provide basic facts or a
model that provides one an interpretation of the events and
actions taken throughout a process.! Theory guides individu-
als towards a common understanding of a subject because it
should define and relay a set of beliefs that people can agree
upon, discuss, and debate. A theory can also set forth obser-
vations about the nature of the subject. The principles of war,
as earlier discussed, were not proven “facts” or laws; they
were merely a series of ideas expressed by individuals about
lessons from combat experience and beliefs. Finally, a theory
should predict or explain how a future condition, situation, or
outcome might change, given the application of certain beliefs
or ideas about a subject. This aspect of a theory allows the
individual to say, “If one uses this idea, then this will happen.”

If thisis a definition of theory one can use, then where does
theory come from? A person may create a theory through
several diverse avenues. Observations from actual events al-
low one to draw some correlation to the cause and effect of
events. This gives an individual a rudimentary basis to make
some conclusions about the nature of an event if one uses a
particular function in a certain way. For example, in econom-
ics one might observe the conditions of supply and demand. If
demand for a product is greater than the supply, the price for
the item would rise, and shortages of the good or service
might result. Additionally, the increased price might induce
firms to produce more of the good or service.

A series of events provides a better foundation for drawing
conclusions than does a single observation. Over time, situ-
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ations with different conditions may help individuals refine
their theory and make it more resilient and universal in scope.
Individuals may also form theories through experimentation.
A controlled experiment using observed tests might allow one
to vary the use of actions on similar situations and then
measure the differences in their final results. This measure
ment requires a careful experimental design. The difference in
effects might help one develop a theory based on these results.
A theory may also come from a person’s set of beliefs. A
potential theory might develop from an individual’s thoughts,
perceived logic, beliefs, or reflections about a subject. For ex-
ample, a theory’s development can also come from a combina-
tion of these sources. Observation may lead to a series of
experiments that results in a belief about a subject. Theory
becomes the foundation for the discussion and development of
aerospace forces. Individuals and organizations have sought
to develop air forces based on theory. The adoption of theory
by military leaders as a framework to develop forces demon-
strates its relevance for present and future use. Theory is
always changing and evolving due to dynamic conditions and
will require the attention of future leaders for its application.

What Should Aerospace Power Theory Do?

Aerospace power theories should add to the field of study,
as is the case in any other discipline, such as economics,
political science, mathematics, or engineering. Aerospace power
theory is another resource for military leaders to develop a set
of plans for combat, build a fleet of aircraft and spacecraft,
train people, and think about how their aerospace forces will
fight in the future. Aerospace theories may include a complete
theory on all aspects of aerospace operations or a single seg-
ment, like strategic-bombardment theory. Regardless of the
level of theory, a discussion of how the element of aerospace
power is defined in terms of its role in military operations, its
basic propositions, and its effects on the battlefield is para
mount.

A complete aerospace power theory should address what
aircraft and space systems can contribute to military opera-
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tions and how a commander should employ those forces in
combat. The theory, at a minimum, should address the issue
by predicting “if one employs airpower or space power under
these conditions, then the result will be . .. ,” given the proper
use of force. More importantly, the theory should discuss how
aerospace power will get certain results and explain why the
results were achieved. The theory’s author can also demon-
strate the difference in capabilities between different military
forces such as naval or land forces. This discussion allows a
reader to assess the relationship between aerospace power
and other military forces’ abilities to conduct the same opera-
tion and its impact on the future battlefield. The proposed
theory becomes an integral part of a commander’s assessment
to compare, contrast, and select the best forces to accomplish
a mission.

“Traditional” aerospace theory has been based on aircraft.
There are few recognized theories on space power. Perhaps the
need to produce a theory has not kept pace with the techno-
logical and operational growth in space power. Conversely,
after World War |, several airpower theorists created and openly
discussed their theories. Several highly public debates took
place on the implications of these theories. Those debates
ranged from the accepted role of airpower in relation to ground
and naval forces to the moral value of using bombers against
civilian targets. Airpower theory also was used to justify an
independent role and organization for air forces from other
forces. These theories also helped national and military lead-
ers plan future campaigns against anticipated antagonists in
the looming global conflict of World War |I. The acquisition,
training of forces, and deployment of military aircraft were
predicated on these campaign plans, which mirrored the lead-
ing airpower theories of the day. The United States built its
land-based air forces around the long-range strategic bomber.?
Other nations, like Germany, followed a different path by develop-
ing an air force designed to support ground forces. After the
war, the United States geared much of its air force to support
nuclear operations. Airpower theory had an influential grip on
the development and capabilities of fighting forces. In the fu -
ture, revolutionary ideas and theories about space power may
result in new organizations, methods of fighting, and relations
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among services, as well as determine the number of resources
available to apply in the next war.

Giulio Douhet: The First Airpower Theorist

Gen Giulio Douhet developed one of the first and most influ -
ential airpower theories. Douhet, an Italian army officer, was
highly influenced by Italy’s airpower experience during its co-
lonial era and World War |I. Although not a pilot, Douhet took
command of an airplane battalion in the Italian army in 1912.
His airpower theory was explained in The Command of the Air,
written in 1921 and revised in 1927. Douhet’s ideas greatly
affected the thoughts of leaders of the United States Army Air
Corps. Ultimately, his thoughts were extensively studied and
modified by the Air Corps’s prestigious Air Corps Tactical School
(ACTS), whose graduates became the leaders of the future
United States Air Force. Their experience in the school signifi-
cantly affected many key decisions during and after World
War II. ACTS was the intellectual center for the fledgling Air
Corps and significantly influenced the Air Corps and AAF for
many years.

Douhet’s main thesis was that airpower, through carefully
planned long-range bombardment, could devastate a nation
and render the use of a ground war moot. An important pre
requisite of Douhet’s theory was the command of the air, or
what is known today as air superiority. A nation’s aircraft had
to be able to attack at will and deny an enemy’s air force the
capability to conduct similar attacks. The air force had to
either destroy or disable its enemy’s ability to fly in order to
secure access to bombing targets. Similarly, the enemy could
not bomb a friendly nation if it did not control access to the
air. A nation’s aircraft could attack enemy planes in the air,
on the ground, or in “production centers.” However, attacking
aircraft on the ground was Douhet’s preferred method of con-
trolling the air. Land and naval forces were still a necessary
part of war since conquered nations needed to be occupied or
sea-lanes of communications patrolled. The primacy of land
and naval forces was challenged while airpower ascended into
a dominant role. Douhet believed that only an “adequate ae-
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rial force,” without need of land or naval weapons, could de
stroy an enemy’s air force.® Before aircraft could conduct op-
erations, a nation needed to gain command of the air; this was
so important that Douhet equated its attainment as a first
step towards maintaining the national defense.

After achieving command of the air, an air force could bomb
an enemy’s vital centers of government, industry, and popula-
tion. Hindering a nation’s ability to wage war is important.
Douhet made no distinction between combatants and non-
combatants. The total mobilization of whole nations’ popula-
tions, economies, industries, and societies to fight in World
War | illustrated the difficulty of discriminating among a sol-
dier on the front, a production worker manufacturing small
arms, or a banker financing the war effort. A weak link in the
total mobilization effort was civilian morale. The linkage be
tween civilian morale and ending a conflict was the key to
Douhet’s theory of airpower.

Unlike the soldier on the front, steeled by combat, civilian
morale was fragile and very unstable. If a nation could bomb
production centers, cities, homes, and other areas where civil-
ians congregated, then their morale would soon ebb. The dis-
enchanted civilians would demonstrate against the war and
force their government to capitulate. In order to hasten the
destruction of civilian morale, Douhet advocated that an air
force use any means to inflict damage upon the enemy. This
included the possible use of explosive, incendiary, and poison-
gas weapons. Douhet thought that a combination of those
weapons would create a synergistic effect that would deepen
the drop in civilian morale. Germany’s first attempts to use
primitive strategic bombers and zeppelins against London in-
spired Douhet concerning the possibilities of winning a war by
breaking a populace’s will. The German raids against Britain
produced no conclusive evidence about shattering the enemy’s
will. Additionally, Douhet's advocacy of a massive first strike
against the enemy underscored his support for the offensive
use of airpower. The newly developed aircraft’s speed and range
would allow the nation’s air force to conduct massive bom-
bardment campaigns and render ground and naval forces use
less. The aircraft’s speed and the height at which it flew also
made defense against an offensive aerial attack difficult.
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World War | German aviator drops a bomb over the western
front. Bombing would later become a contentious issue
among theorists.

Douhet’s ideas were developed in the context of the horrors
suffered in World War . On 1 July 1916, the British army
suffered 20,000 deaths and 40,000 wounded during the Battle
of the Somme. German losses were over 6,000 killed and
wounded. The 10-month Battle of Verdun ended with over
377,000 French and 337,000 German deaths. Aerial bom-
bardment of cities with relatively fewer, albeit civilian, deaths
would be more humane than the slaughter in the trenches.
Douhet reasoned that aerial warfare, under the command of
an airman, was less destructive than previous modes of com-
bat. Aircraft put under the command of ground or naval forces
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Trench warfare in World War |

would merely act in secondary roles, like reconnaissance, and
not take full advantage of their capabilities. The full potential
of aerial warfare would not be realized; only the horrors of
trench warfare would remain. Airpower had to have an inde-
pendent role in future wars and not be subordinated to either
the army or navy. An independent air force organized to con-
duct long-range bombardment at a moment’s notice was the
only answer.

The air force needed only two types of aircraft: “battleplanes”
and reconnaissance aircraft. Douhet believed that an air force
should be composed mostly of battleplanes, which would have
sufficient self-defense armaments to protect themselves from
enemy aircraft attack. These aircraft could act as defensive
fighters and bombers but were designed primarily for bombing
missions. There was no need for a specialized interceptor or
attack aircraft with the deployment of the battleplane, which
could attack from any direction against an enemy. The expan-
siveness of the air made ground and aerial defense against
bombing missions nearly impossible for a defender to detect,
plan, or execute. Seeking air-to-air combat was pointless for
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the stronger or weaker air force. Reconnaissance aircraft were
used to gather information to “keep from being surprised by
the enemy.”® Speed was the best weapon of these aircraft,
which could detect enemy preparations for war and provide
information that would later be transformed into targets for
the battleplanes. However, the main type of aircraft that an
independent air force should adopt was clearly the battle-
plane; all others were merely ancillary aircraft that detracted
from the main purpose of the air force—strategic bombard-
ment.

Douhet’s theory on airpower can be summed up by his
statement “To conquer the command of the air means victory:
to be beaten in the air means defeat and acceptance of what-
ever terms the enemy may be pleased to impose.” Although
much has been written about Douhet’s thoughts on breaking
the will and morale of civilian populations via bombardment,
command of the air was the key to the destruction of cities. In
Douhet’s eyes, the command of the air allowed the air force to
accomplish total victory against the enemy relatively quickly,
compared to the ponderous land campaigns of the time. To-
day, the prospect of bombing innocent civilians is repulsive,
but we have adopted the idea that an independent air force
should attack targets of national significance, not just civil-
ians. Douhet speculated that a hypothetical aerial attack con-
ducted in a single day on “governing bodies, banks, [and]
other public services” might plunge Rome’s population into a
state of terror.® This is the effect Douhet believed might end
the war. The air force could create more problems for a city if
it also destroyed or disabled rails, as well as telegraph, tele-
phone, and radio communications. Douhet’s list of possible
targets was the first recognition of what an air force bombard-
ment campaign should attack to affect the well-being of a
nation.

These ideas—an independent air force’s winning a war through
the exclusive use of airpower and establishing command of
the air—would soon attract many adherents and advocates of
airpower. Early aviation technology allowed Douhet to peek
into the future and develop his ideas about aerial warfare.
Airpower was in its infancy, and as technology advanced, air-
power advocates promoted many of Douhet’s themes. Some of
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Destruction of a German city in World War Il breaks the will of the people. Douhet’s
hypothesis is tested.

his ideas would be proven in combat during World War II;
others resulted in tragic consequences for opposing forces and
enemy populations during the war.

Douhet’s theory on airpower had several limitations. Aside
from the use of poison gas and incendiary weapons, Douhet
advocated a war against civilians to break the will of a popula-
tion. He also made several assumptions that may not be rea-
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sonable today. Douhet saw the public’s morale as fragile and
susceptible to being swiftly broken by aerial bombardment. As
a result, he reasoned that the demoralized population would
pressure the government to end the war—assuming that the
government listens to the population. But totalitarian or auto-
cratic regimes might not listen. Additionally, populations are
quite resilient to military attacks. Many cases in military his-
tory record that when some cities were put under siege, as
occurred in the American Civil War, the population’s will did
not crumble. Another potential problem is the assumption
that the airplane or battleplane will break through enemy
defenses unscathed and defeat the nation. Douhet did not
anticipate high technology’s refinement of defensive weapons,
such as high-speed aircraft interceptors, radar, or antiaircraft
missiles. Arguably, Douhet’s theory works on nations that have
large cities or industrial targets. Would his ideas be appropri-
ate for a war against an insurgency with guerilla forces or an
agrarian society? There was almost universal agreement that
a nation could be defeated by airpower. Little provision existed
for a nation’s size or type of conflict since war, in Douhet’s
eyes, was total.

Despite these limitations, Giulio Douhet did write the first
comprehensive airpower theory that helped give others the
inspiration to develop their own theories. His theory was a
starting place for many airmen to attempt to build an inde-
pendent air force, carved out of their land and naval services.
General Douhet provided the push to define and legitimize
national air forces—a movement that carried into the post-World
War 11 era.

Billy Mitchell:
America’s First Airpower Theorist

William “Billy” Mitchell was a combat-experienced aviator in
the US Army who wrote about the use of airpower and its
future application in war. He was the son of a US senator and
joined the Army during the Spanish-American War. Mitchell
was an ardent airpower zealot who commanded American com-
bat aviation on the western front during World War I. He later

45



AEROSPACE POWER IN THE TWENTY-FIRST CENTURY

became assistant director of the Army’s Air Service after the
war. Mitchell’'s name made many newspapers’ headlines when
he used Air Service bombers to demonstrate that these air-
craft could sink captured German battleships. These experi-
ments showed that the battleship was not invulnerable to air
attacks and that aircraft could adequately defend the coasts
as effectively as Army coastal-defense artillery units or the
Navy. He continued to press his case within the Army and
with the public. Mitchell was later court-martialed and re
signed as a result of his vehement advocacy of an independent
role for airpower and charges he made that naval officers were
criminally responsible for an airship disaster.

Mitchell was not an originator of new ideas. Instead, he
borrowed heavily from existing concepts (e.g., those of Douhet
and others) and his experiences from World War |. He was
adamant about the independence of an air force and the cen-
tral command of air assets by an airman. Mitchell believed
that an autonomous air force, coequal in status to the Army
and Navy, could conduct long-range bombardment against vital
centers of an enemy without attacking its land or naval forces.
Additionally, he thought that an airman must command the
independent air force, that only “air-minded” countries could
fully support an air force, and that all aviation resources,
including naval aircraft, should be controlled by this inde-
pendent air force. The country should organize the three sepa-
rate services into a unified department of defense. Mitchell
believed that airpower would dominate both land and naval
forces. Although Mitchell’s ideas sound similar to Douhet’s, he
differed greatly from the Italian general in several areas.

Mitchell believed in using aerial, long-range bombardment
against an opposing nation’s industry and infrastructure. Un-
like Douhet, Mitchell abhorred direct attacks against civilians
in any form. US Army aviators eschewed the concept of at-
tacking defenseless women and children as politically unpal-
atable and did not fully support Douhet’s ideas.” Instead,
Mitchell thought attacks against the war-making capability of
a nation were more effective. These targets included industry,
agriculture, and infrastructure (e.g., roads, rails, bridges, wa-
terways, and other vital centers). Attacking these targets re
quired precision bombardment in order to destroy factories

46



AEROSPACE POWER THEORY

Brig Gen William “Billy” Mitchell, an early airpower advocate in
the US Army Air Corps
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and avoid civilian casualties. Mitchell thought the bombing of
a nation’s “nerve centers” early in the conflict would signifi-
cantly disrupt the country.® Instead of applying Douhet’s the-
sis that war was won by breaking the will of the people, Mitchell
tried to hinder the enemy’s war-making capability by attack-
ing vital centers of command and industry. The destruction of
a nation’s direct war-making capability would stop the en-
emy’s ability to conduct operations. Although Mitchell believed
that air forces could attack an enemy’s homeland, he still
supported the idea that land and naval forces would also
contribute to an enemy’s defeat. Armies and navies were still
targets to be destroyed, and the airplane would enable a na-
tion to do this at a lower cost and faster speed.

Mitchell did, however, champion the idea of gaining control
of the air, like Douhet. Mitchell agreed with Douhet’s theory
that gaining control of the air was the first objective for any air
force. An air force attempting to gain superiority over an en-
emy’s air forces would do so primarily by conducting air bat-
tles against enemy air forces. Mitchell believed that “the only
effective defense against aerial attack is to whip the enemy’s
air forces in air battles.” This differed greatly from Douhet’s
concept that control of the air be achieved primarily by attack-
ing enemy aircraft on the ground. Additionally, the ability to
gain control of the air would require specialized fighter aircraft
instead of battleplanes. Mitchell also advocated that an air
force build a mixture of aircraft that included bomber, pursuit
(fighter), attack (to support ground troops), and observation
(reconnaissance) planes. In 1921, Mitchell estimated that this
“balanced” force would be composed of about 60 percent pur-
suit, 20 percent bomber, and 20 percent attack aircraft—hardly a
force dominated by strategic bombers. Mitchell’s perception of
force structure appears more balanced and capable of a multi-
tude of missions for a nation. The long-range bomber was still
the primary aircraft type, despite the acknowledgement of at-
tack, pursuit, and observation planes. Bombers would deliver
a knockout punch to an enemy’s war-making capability. Pur-
suit aircraft could help defend the nation against bombing
attacks. For the United States, the bomber had to traverse
oceans to strike naval vessels at sea or attack European tar-
gets. Douhet’s Italian battleplanes would conduct their bom-
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bardment missions over shorter ranges than would American
aircraft.

After gaining control of the air, Mitchell’s air force could
attack a nation’s vital centers or other targets such as troop
formations and supplies. Any remaining enemy aircraft would
be occupied with defending their country from bombardment
missions. Since two oceans protected the United States, long-
range bombers could easily attack enemy battle fleets. In July
1921, Mitchell successfully demonstrated the ability of aircraft
to sink battleships when his planes sank the German battle-
ship Ostfriesland and other vessels with 2,000-pound bombs.
The sinking of this heavily armored dreadnought signaled a
new age for naval and aerial warfare. This dramatic show of
airpower dominance over a naval vessel once thought invul-
nerable provided a national demonstration of airpower and
started a debate about the value of aircraft.

Mitchell’ s ideas were instrumental in orienting future American
airpower towards bombardment and creating an independent
force from the Army and Navy. However, like Douhet, Mitchell
also made several assumptions about airpower that would
later be challenged under combat and practical experience,
while others would be validated. Offensive combat air opera-
tions were the keys to success. The bomber would get through
to the enemy’s vital centers, contingent upon a friendly force’s
ability to win the critical air battles that would determine
control of the air. Mitchell thought that air defenses were not
as far evolved as bombers, which allowed offensive combat
operations to dominate aerial warfare. Antiaircraft artillery (AAA)
and pursuit aircraft were not as technologically advanced, in his
opinion, and the bomber appeared to rule the skies. If bomb-
ers could get through, then enemy forces could also do the
same to friendly cities and industry. Additionally, advances in
technology that made the bomber supreme were not seriously
considered for the single-engined fighter.

Mitchell did bring many defense issues to the public for
debate. Aircraft were pitted against naval battleships for the
mission of defending the United States. Mitchell sought a pub-
lic forum on airpower issues rather than restricting himself to
a military audience, as did Douhet. Defense budgets were
shrinking during the interwar years in the United States, and
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services were competing for every defense dollar. Mitchell’s
bombing experiments exposed the vulnerabilities and poten-
tial obsolescence of naval vessels to aircraft attack. These
experiments inspired Mitchell to embrace the idea that air-
power would dominate both land and naval warfare in the
future. The creation of an independent air force from the Army
also ruffled many feathers in that service. Many US Army
leaders envisioned aircraft protecting ground units from en-
emy bomber forces and supporting ground operations—not
conducting an independent bombing role. All of these ideas
would be tested in World War II. Mitchell did not live long
enough to see bombers’ domination of the AAF during World
War Il or to see the creation of his cherished independent air
forcein 1947.

Sir Hugh Trenchard:
An Independent Air Force for Britain

Marshal of the Royal Air Force Sir Hugh Trenchard was a
driving force within the RAF. Although he was not initially an
advocate of an independent air force or long-range bombard-
ment, he later defended the RAF as a separate service from
the army and navy. Trenchard was the head of the RAF, and
his ideas about what the service should be would ultimately
influence the RAF’s performance during World War Il. While
Douhet and Mitchell wrote about their theories in books and
articles, Trenchard used his position to advocate his theories
in staff papers and lectures. Head of the Royal Flying Corps in
France during World War | he later commanded the Inde-
pendent Air Force (later the RAF) in 1918. This separate air
force was created to protect the homeland from the threat of
German aerial attacks.

Trenchard believed wholeheartedly in the concept that air-
power’s strength lay in its ability to conduct offensive opera
tions. Additionally, he thought that an enemy nation might
capitulate if a bomber force could destroy the will of its popu-
lation through attacks on vital industrial and communications
targets. Trenchard embraced the idea that the demoralized
population would rise up against its government and force it
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to surrender. Trenchard’s theme about crushing an adver-
sary’s will through bombing sounds like Douhet’s beliefs—in-
deed, evidence exists to indicate that Douhet did influence
Trenchard’s ideas.'® Also, the chief of the RAF firmly advo-
cated that control of the air was a prerequisite to all air opera-
tions. Finally, he believed that such air-controlling air forces
could be “substituted” for more expensive army units. Tren-
chard’s idea of substitution met with success in its application
in colonial Britain.

The notion that an offensive air force was paramount also
supported his idea of strategic bombardment. The strategic
effect of causing the enemy’s population to lose its will and
causing industrial capacity to suffer was justification for main-
taining a coequal service, separate from the Royal Army and
Royal Navy. Trenchard did not advocate the targeting of civil-
ians per se; rather, he intended to attack industrial targets
and infrastructure while limiting collateral damage.* He be-
lieved that the “moral effect of bombing stands to the material
in a proportion of 20 to 1” in terms of the effectiveness of an
aerial-bombardment campaign.” That is, the effect of bombing
on a population’s will was more substantial than the physical
damage it caused. Breaking the will of the people would come
from indirect attacks against a nation’s production centers—not
against their homes. Trenchard’'s approach could break the
will of the people via factory workers who suffered from at-
tacks on industrial targets. Curiously, Trenchard thought that
the air raids against England by Germany actually raised Brit-
ish morale.”® He also advocated the use of night bombing to
deny the enemy any relief. Continuous bombing would com-
plement daytime attacks and ultimately reduce losses from air
defenses.

Like Douhet or Mitchell, Trenchard also thought that gain-
ing control of the air had to occur before any other air opera-
tion could take place. Trenchard’s combat experience concern-
ing the lack of success in destroying enemy airfields led him
to the idea of air battles. The Independent Air Force devoted
over 40 percent of its air strikes to attacks on German air-
fields in World War L* Once control of the air was achieved,
the RAF could accomplish several missions. An independent
RAF could conduct strategic bombing missions to break the
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will of the people; it could support ground units against en-
emy troop formations; or it might attack enemy supply and
transportation resources. Trenchard did not advocate that the
sole purpose of independent air operations was strategic bom-
bardment. He never lost sight of cooperation with ground forces.
Before its independence, the Royal Flying Corps heavily sup-
ported ground operations, and Trenchard did not abandon
this concept.

During the 1920s and 1930s, British military budgets were
slashed for economic reasons during the global depression.
Great Britain’s military still had to defend a vast empire stretch-
ing from Africa to the Americas. Maintaining troops and naval
forces in those colonies was expensive, especially to a military
stretched thin to cover global commitments. Trenchard intro-
duced the concept of substitution or air control to remedy the
situation. Essentially, aircraft in combination with mobile army
units could attack rebel base camps or forces threatening
colonial status. The RAF could bombard villages, crops, enemy
base camps, or any other targets, usually after a warning was
given to the population. Air forces were to act as police at a
lower cost than an occupying army would incur. However,
mountainous geography or guerilla forces, able to blend into
the local populace, proved difficult for air control to handle.
But air control could and did work in several locations. In
1921, five RAF squadrons replaced 33 Royal Army and colo-
nial battalions. The cost of keeping an equivalent military
capability fell from an annual outlay of £20 million to only £2
million.”® Not only was the expense reduced, but also casual
ties were lowered—and the RAF squadrons proved more mo-
bile than ground forces. The RAF also pacified Somaliland at
an expenditure of £77,000, compared to an estimated expense
of £6 million—the equivalent of two army divisions. These
concepts were the beginning of using air forces as expedition-
ary forces that could independently conduct operations far
from home to satisfy national political objectives.

Whereas Douhet only wrote about his theories and Mitchell
brought public attention to the airpower debate, Sir Hugh
Trenchard actually applied airpower theory. Trenchard was
able to develop doctrine, plan force structure, and groom fu -
ture RAF leaders schooled in the beliefs of strategic bombing.
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One of Trenchard’'s greatest achievements was keeping the
RAF intact as an independent service. Defense budget cuts
forced all services to defend themselves against reductions in
roles and missions. Trenchard succeeded in keeping the RAF
intact, albeit at a reduced size. Not only did Trenchard believe
in many of the ideas advocated by Douhet and Mitchell, he
made them more practical. He added the ideas of night bomb-
ing, air control, and destruction of the enemy’s will through
attacks on industry and infrastructure to the growing debate
about airpower.

Jack Slessor: Support for Ground Forces

John “Jack” Slessor was a subordinate of Sir Hugh Tren-
chard. He would later become chief of the Air Staff for the RAF
from 1950 to 1953. Slessor entered the Royal Flying Corps as
a pilot and later prepared the RAF for World War Il. Slessor
shared many ideas that Trenchard believed, and he advanced
several new thoughts regarding air support to ground forces.
He was able to see several of his ideas put into action during
his tenure as commander in chief of the Mediterranean Allied
Air Forces in 1944, during some of the most bitter ground
combat in Italy. Slessor’s contribution to airpower theory in
regard to attacking enemy forces behind the immediate battle-
field was a revelation to many airmen. His assignment as an
instructor at the Army Staff College at Camberley from 1931
to 1934 affected his views. He later published a book based on
his lectures at the Army Staff College entitled Airpower and
Armies and advocated a role for airpower to support ground
operations.

Slessor believed in many of the popular airpower theories of
the day, especially Trenchard’s, including the notion that stra-
tegic bombardment was the primary role of an air force and
that control of the air was a prerequisite for all air operations.
However, his Camberley experience made him ponder how
airpower might support land operations. Unlike his contempo-
raries who saw the horrors of trench warfare, Slessor was
exposed to many technological marvels being discussed at the
Army Staff College—specifically, the tank. Perhaps the old con-
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cept of trench warfare would be relegated to the dustbin of
history. If armored and mobile ground forces could sweep
through a nation, could they alter the face of warfare—as
airpower was about to do?

While Trenchard supported the concept of damaging the will
of a population through attacks on industry, Slessor held a
view much like Mitchell’s. Slessor’s strategic-bombardment cam-
paign would concentrate on attacking important distribution
points, industries, communications, and other targets to shut
down industrial and war-making capabilities. Not all of the
industrial capabilities need be destroyed—only key industries
that would force the collapse of certain production. Timing
and proper targeting (Slessor was vague about which targets)
against a nation’s industry were just as effective as and more
efficient than a war of annihilation.

What marks Slessor from Douhet, Trenchard, and Mitchell
is his concern about support to ground operations. His Air-
power and Armies addresses issues about how airpower could
support British land forces in an expeditionary ground cam-
paign. Slessor was not advocating the use of close air support
(CAS)y—direct attacks against enemy forces engaged in combat
with friendly forces. Instead, he preferred interdiction—the de-
struction of enemy supply and troop reinforcement to the bat-
tlefront. Slessor thought of attacks on supply lines that would
curtail the reinforcement of equipment, ammunition, and con-
sumable goods as a means of choking off the fighting capabil-
ity of a foe's ground forces. These actions would reduce the
fighting capability of the enemy and increase the chance of his
defeat by ground forces. Control of the air would allow air
forces to strike rail, canal, road, and other forms of transpor-
tation during daylight. Cooperation between air and ground
forces would allow the nation to better succeed against the
enemy—the first seeds of joint planning and execution of a
campaign.

Jack Slessor did foresee occasions in which air forces needed
to conduct CAS missions. He provided three conditions that
air forces and armies needed to achieve to maximize their
chances of success for these tactical missions. First, the air
force had to attain control of the air. This control was, at a
minimum, local or over the battlefield area. Preferably, the air
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force would control the air over the whole theater of opera
tions. Second, joint coordination between air and ground forces
was essential in order to plan missions, ensure that timing of
attacks was carefully coordinated, and reduce careless execu-
tion that might result in friendly casualties from these air
attacks. CAS missions required more coordination and inter-
service cooperation than interdiction strikes against enemy sup-
ply lines!® Third, a commander might use CAS missions in
three ways: to support a breakthrough against the enemy’s
front lines, help pursue retreating enemy forces, or counter-
attack an enemy’s attempt to conduct his own breakthrough
against positions held by friendly forces.” Airpower’s role in
support of ground operations was better served in interdiction
than in CAS. The latter was more reactive, and one could
avoid attacks on friendly forces if the ability of enemy forces to
conduct such attacks was eliminated through interdiction.

Slessor’s experience in the Italian campaign during World
War Il provided him firsthand observations of the effects of
airpower on a disciplined, entrenched German ground force.
He made several interesting observations in “The Effect of
Airpower in a Land Offensive,” his report of 18 June 1944. The
Italian campaign was fought over mountainous terrain that
allowed German forces to build defenses and let them have
access to several rail and road systems capable of resupplying
frontline forces. He observed that airpower could not inde
pendently defeat a “highly organized and disciplined army,
even when the army is virtually without air support of its
own.” Further, air missions cannot “entirely prevent the move-
ment of strategic reserves to the battlefront” and isolate the
enemy. However, airpower can “make it impossible” for a de-
termined ground force to mount a prolonged defense against a
ground offensive. Airpower could also turn a retreat by these
organized forces into a rout, and this would “eliminate an
entire army as an effective fighting force.”*® Slessor’s view was
that airpower, not land forces, significantly reduced the fight-
ing capability of the German forces in Italy. This allowed the
Allied forces to grind down German forces and expel them
from the battlefield. His thoughts on interdiction, first devel-
oped at Camberley, proved their worth.
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Jack Slessor was an airpower visionary. He advanced the
ideas of using airpower to support ground and joint operations
between army and air forces but also saw the value of strate-
gic bombardment against a nation’s war-fighting capability.
Slessor also was the first airpower theorist to recognize that
joint cooperation and coordination were necessary among air
and ground forces in order to succeed with CAS and interdic-
tion. Slessor provided a more practical and balanced view of
airpower than did Douhet, Mitchell, or Trenchard, Slessor’s
mentor.

Claire Chennault: Pursuit-Aviation Enthusiast

Throughout the 1920s and 1930s, the ideas of Douhet,
Mitchell, Trenchard, and Slessor were discussed by many mili-
tary-aviation advocates. Strategic bombardment was a keystone
to all of their airpower theories. Bombers would get through
air defenses to deliver their deadly cargoes and destroy a na-
tion almost single-handedly with impunity. Nowhere was this
theory adopted more vigorously than in the United States. The
Army Air Corps established the Tactical School in 1920 at
Langley Field, Virginia, to evaluate all aspects of air tactics,
strategy, and doctrine. The school would later move in 1931 to
Maxwell Field, Alabama, and change its name to the Air Corps
Tactical School, where the faculty and students concentrated
on developing a strategic-bombardment strategy—the indus-
trial-web theory. The ACTS industrial-web theory revolved around
the use of daylight high-altitude precision attack on a selected
number of targets that, if successfully conducted, would col-
lapse a nation’s industry. These selected industries would shut
down the “web.” Daylight precision bombing was required be-
cause of the limited number of bombers available. Air Corps
bombers needed to attack these targets more efficiently and
effectively instead of using the mass bomber force envisioned
by Douhet. Mitchell’s influence upon the Air Corps was insti-
tutionalized within ACTS. But one man, Claire Chennault,
criticized these ideas.

Chennault was an unabashed supporter of pursuit aircraft.
As an ACTS instructor, Captain Chennault questioned the
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invulnerability of strategic bombers from modern air defenses.
Bomber advocates assumed that an air defense force had little
chance of detecting attacking bombers as well as bombers
capable of defending themselves against interceptors. Chen-
nault challenged these assumptions. His main thesis was that
an air defense system needed to have a sufficient communica-
tions and detection system created in depth with high-speed
fighters. This system could then successfully intercept and
thwart a bomber attack. Bomber enthusiasts believed that
long-range attacks were limited only by an aircraft’s range
since air defenses were ineffective. Chennault approached the
problem from a different angle: bomber effectiveness was lim-
ited to its ability to avoid destruction by pursuit aircraft. Chen-
nault was influenced by a series of antiaircraft exercises con-
ducted in 1933 at Fort Knox, Kentucky.

Chennault helped organize and plan the Fort Knox exer-
cises, which involved the use of an early warning system com-
posed of civilian observers, communications, and centralized
fighter-control centersto detect incoming enemy bombers and
direct pursuit aircraft to disrupt them. Chennault accused the
Air Corps’s bomber advocates or “bomber boys” of rigging the
exercise to understate the pursuit aircraft’s capabilities. He
alleged that the defenders were forced to use obsolete pursuit
planes against the Air Corps’s latest, fastest bombers. Chen-
nault also accused Air Corps officials of denying the estab-
lishment of air-warning sites near the targets.'” He stressed
that the Air Corps needed to develop a high-speed interceptor,
improve fighter training, and develop an early warning system.
The Fort Knox exercises supported Chennault’s ideas. If pur-
suit aircraft had sufficient warning, timely detection, and ter-
ritory, then the bomber could be intercepted. Pursuit aircraft
required timely preparations to take off, as well as guidance
and information about their targets. This requirement made
long-distance detection imperative, with continual updates on
target location, speed, and direction. Only a well-designed-
and-operated early warning system could deliver such infor-
mation. Chennault also advanced the concept of using a mo-
bile early warning system. Unlike the situation in smaller
countries such as England and Italy, the size of the United
States might make total continental air defense coverage too
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expensive. Army operators could activate the warning system
in locations that faced an immediate threat and provide addi-
tional support to those areas. Curiously, Chennault did not
strongly advocate the use of pursuit escorts to defend against
interceptors. Perhaps his lack of support for an escort role
was based on his emphasis on offensive actions for pursuit
aircraft.

Chennault began to formulate a contrary view to the bomber
school of thought at ACTS, posing questions in five areas:

1. Should an air force be wholly of the bombardment type?
Should fighter types predominate?

Should an air force be “balanced” as to types?

Of what value are ground defenses against air attack?

Can fighters intercept and defeat raiders with any degree
of certainty?*

akrwn

These questions were a serious attempt to debate the merits of
developing a force fielded heavily with bombers. Most of the
previous airpower theories were written without experience or
experimentation—only speculation. Chennault’s Fort Knox
exercises did lend a voice to argue for aerial interception and
the potential vulnerabilities of bombers against modern fighters.
Althoughin 1930, ACTS advocated using pursuit escort aircraft to
ward off enemy fighters from attacking bombers, this changed to
a doctrine of bombers not requiring any pursuit support. The
advanced technology of high-speed, multiengine bombers allowed
these aircraft to outperform any fighters. Unfortunately, the
bomber advocates did not realize that technology might enable
the construction of equal or superior high-speed interceptors
and accurate detection systems.

Claire Chennault opened a debate about the control of the
air or air superiority. Douhet believed that his battleplanes
could win the command of the air by bombing airplanes on
the ground at airfields. Mitchell advocated winning the skies
through air battles. Chennault’s defensive pursuit aircraft might
place both ideas under more scrutiny. Pursuit aircraft might
deny control of the air without actually winning air superiority
and threatening bomber operations. Pursuit aircraft’s primary
role was to control the air by shooting down enemy airplanes.
This early air superiority theory challenged Douhet and many
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theorists at ACTS. Chennault also believed that pursuit air-
craft were capable of missions other than interception.

Pursuit aircraft could also attack enemy airfields. They were
flexible enough to operate under many conditions and could
be used in several areas to meet military requirements,” thus
allowing a commander to use airpower as a weapon of oppor-
tunity. Chennault stressed that pursuit aircraft could be used
in either defensive or offensive roles. Mass pursuit aircraft
could provide a potent force to deliver devastating attacks
against enemy bombers, which would not reach their targets
intact, regardless of what Douhet thought.

Claire Chennault’s ideas would eventually be proven correct
in combat in World War Il. An early warning system with a
well-trained and armed fighter force defeated a modern Ger-
man bomber force during the Battle of Britain. Similarly, un-
escorted bomber attacks on Germany resulted in massive casual-
ties for Allied bomber aircrews trying to fly against German
interceptors. Only after the AAF started to use escort fighters
did bomber operations become more effective, reducing losses
significantly. Chennault’'s own experience in China with the
world-renowned American Volunteer Group—the Flying Ti-
gers—from 1941 to 1942 underscored the value of effectively
using pursuit aircraft against enemy bomber forces and the
flexibility of pursuit aircraft to conduct a variety of missions.
The debate about aircraft types that dominated debates in the
1930s is still the subject of headline news today.

William A. Moffett:
Father of Naval Aviation

Rear Adm William A. Moffett, US Navy, was a contemporary
airpower supporter and innovator during the highly public
debates between William Mitchell and the Air Corps. Moffett's
concern was to apply the newly developed airpower to naval
operations. Douhet, Mitchell, and other airpower theorists con-
centrated on land-based airpower. In contrast, Admiral Moffett
applied the airplane to warfare at sea; this involved airships,
land-based search airplanes, seaplanes, and the newly emerg-
ing aircraft carriers. Moffett's advocacy of aircraft carriers and
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carrier aviation was most influential on airpower, resulting in
a debate rivaling the infighting within the US Army on the
future of aircraft. The Navy was divided between aviation ad-
vocates like Moffett and supporters of the battleship. Although
Moffett did not create a theory of aerial warfare, as did Douhet
or Mitchell, he did have a vision of extending the striking
power of the Navy through the use of aircraft to change naval
warfare forever. During World War |1, Moffett’s persistence paid
off handsomely for the United States and its Allies with carrier
aviation. Mobile airpower, from the invasions of North Africa
to the island-hopping campaigns in the Pacific, proved the
power of the airplane at sea. Moffett also demonstrated the
value of the airplane over the battleship, when aircraft attack-
ing ships consistently demonstrated their superiority during
Pearl Harbor, Coral Sea, Midway, the Mariana Islands, and
other battles.

Use of the battleship and capital ship dominated naval thought
in the 1920s. The battleship supporters or “gun club” viewed
command of the sea as the main objective and believed the

In a demonstration of airpower at sea, carrier aviation supports operations in
Kosovo in 1999. Admiral Moffett’s dream is attained.
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battleship would win the day by sweeping the sea of enemy
shipsin large naval battles. Aircraft were most useful but only
for spotting the enemy fleet and directing naval gunfire against
targets. These aircraft were critical to ensuring that the fleet
could sink enemies before being fired upon. Control of the air
was important to keeping friendly spotting planes airborne
and keeping enemy fleet aircraft out of the air.

Moffett, a onetime battleship captain himself, was a gradu-
ate of the naval aviation observer courses—he was not a pilot.
However, Moffett did embrace aviation as the future for the
Navy. In 1921 he became the head of a new naval bureau, the
Bureau of Aeronautics, which was responsible for all procure
ment, training, technical, and other issues regarding naval
aviation. The bureau even established a naval air factory to
build its own aircraft. Like Trenchard, he was in a position to
apply his ideas to an organization, but this time it involved
naval aviation to the fleet. Unlike Mitchell and Trenchard,
Moffett did not try to gain an independent role for aviation.
Instead, naval aviation would better serve the fleet by integrat-
ing its power into the Navy. Naval aviation would only strengthen
the fleet’s ability to seize command of the sea.?

Moffett’s view of carrier-based aircraft significantly differed
from that of his battleship-supporting contemporaries. Gun-
club supporters saw aircraft as a source of limited reconnais-
sance, spotting for naval gunfire, protection of the battleship
fleet from enemy aircraft, and antisubmarine operations. These
battleship supporters believed that carrier aircraft could help
win a major naval engagement by attacking an adversary’s
ships and slowing them down until friendly battleships could
engage them in battle. Moffett thought that a large naval-avia-
tion force launched from an aircraft carrier could successfully
conduct an offensive to defeat an enemy fleet, independent of
the battleship.?” He had witnessed Mitchell’s successful bomb-
ing experiments on the Ostfriesland. Moffett thought that the
Navy should not rely on a fleet composed mostly of battle-
ships, should at least consider protection of the fleet by air-
craft, and should use these aircraft for long-range strike op-
erations. More importantly, aircraft could sink heavy ships,
and the Navy could exploit this new technology. Moffett be-
lieved that aircraft carriers would be the cornerstone of the
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future for naval aviation.* Aircraft carriers were needed to
allow naval aviation to concentrate a mass of aerial assets to
strike at the heart of the enemy fleet—the battleship.”> Moffett
supported the idea that the Navy was the first line of defense
and that aircraft carriers would extend this line, bearing the
brunt of the nation’s defense.

He developed his ideas on a carrier task force in conjunc-
tion with surface-force advocates. Using his position at the
Bureau of Aeronautics, he was able to develop long-range patrol
aircraft for coastal defense (as opposed to Mitchell’s position of
using Air Corps bombers) and to push through the purchase
of aircraft carriers and their introduction in fleet exercises in
1925. As a result, Adm William Sims, a proponent of battle-
ship superiority and an influential gun-club member, was con-
vinced by Moffett of the carrier's value. By 1929 Moffett saw
the fruits of his labor blossom when the USS Lexington and
USS Saratoga, the US Navy’'s first modern carriers, were de-
ployed with the fleet. The introduction of these carriers was
aided by Moffett's insistence that the speed and size of these
ships would allow aerial operations to continue if land bases
were denied to the United States. The naval-limitation agree-
ments among Great Britain, the United States, Japan, and
others during the 1920s were geared towards battleships dur-
ing this discussion. Moffett was able to convince Congress to
convert the Lexington and Saratoga to carriers and avoid vio-
lating the 1922 Washington Naval Limitation Treaty ceilings
on battleship strength by using this conversion. Japan’s con-
struction of land bases on islands it received after World War |
would see American aircraft carriers take the war to these
islands and the Japanese homeland later in World War 11.

William Moffett was able to integrate airpower into a force
structure that capitalized on the airplane’s superior range,
speed, flexibility, and lethality. Naval-aviation advocates like
Moffett avoided many of the acrimonious debates within their
organization that dogged Mitchell, his supporters, and the Air
Corps leaders. Aircraft operations were seen by Moffett as a
way to take a battle to the enemy. He stated that “the air fleet
of an enemy will never get within striking distance of our
coasts as long as our aircraft carriers are able to carry the
preponderance of airpower to sea.””® Instead of Mitchell’s
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views that Air Corps bombers could take the war to an en-
emy’s industry and interior infrastructure, Moffett advocated
the power of aircraft carriers to deny this ability to an enemy
by striking at his borders and his fleet.

Alexander P. de Seversky: Airpower Advocate

Alexander de Seversky was an unabashed airpower propo-
nent who helped shaped the USAF during and after World
War Il. He was a Russian fighter ace in World War |, engineer
and founder of the Seversky Aircraft Corporation, Air Corps
reserve officer, and airpower theorist. Although de Seversky
did not have many original ideas, he refined a number of
Mitchell’'s ideas and brought them to the American public’'s
attention. De Seversky’s ideas were popularized during World
War Il in a Walt Disney animated movie Victory through Air-
power (named after his first book) that educated the public
and AAF personnel about airpower’s value to the Allied war
effort.?” Unfortunately, many of his views were openly biased
against the Navy and were more propaganda than fact. He
also held a personal grudge against Gen Henry “Hap” Arnold,
commander of the AAF, because of a perceived slight from Arnold
over direction of the Seversky Aircraft Company. These views
limited his influence among many naval and several AAF offi-
cers during the war. However, de Seversky’s drive to educate
the American public about the great value airpower offered to
defend the United States was invaluable in creating the USAF.

De Seversky insisted that airpower was quickly becoming
the decisive weapon for modern warfare. Airpower alone could
not win a war. But aircraft would provide devastating blows
against an enemy’s industrial capacity and “blockade” or paralyze
his government. The reduction or curtailment of supply lines,
communications, and transportation by aerial blockade could
severely hamper a nation due to airpower’s ability to strike at
any point—at sea or against that nation, as well as its colonies
or allies. Armies and navies would provide forces for occupa-
tion and “possession” of the enemy’s territory.” Both Douhet’s
claims that airpower could win a war through destroying the
will of the people and Mitchell’'s contention about defeating the
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enemy’s ability to conduct war were keys for de Seversky. He
believed that the proper application of airpower could halt the
effective and efficient running of an enemy’s government (i.e.,
induce paralysis). But World War 1l events did not prove Douhet’s
or Mitchell’s theories to be fully correct. The Luftwaffe’s strate-
gic bombing campaign against Britain in 1940, albeit limited
due to the RAF fighter defenders, did not destroy the will of
the people or stop the British war capability—neither did it
paralyze the government. De Seversky believed that the Luft-
waffe failed to paralyze the British because strategic bombard-
ment first requires control of the air—something the Luftwaffe
clearly failed to achieve. Additionally, strategic bombing re-
quires the “correct” choice of targets, sufficient bombing ca-
pacity, and continuity of effort.” The Luftwaffe failed to meet
these conditions; if Germany had accomplished these goals,
the British government would have been paralyzed, leaving
the island ripe for invasion. United States airpower would do
better by avoiding the mistakes of the Luftwaffe through im-
proved weapons and planning.

The effectiveness of strategic bombardment depended on
the objective of the air campaign. Bombardment could accom-
plish several objectives: strike a population, hit industry, or
attack enemy forces. Each nation had a unique set of “vital
centers’ that could contribute to meeting these objectives. A
commander needed to have a clear objective for airpower to
strike. The commander then needed to assess the targets that
were essential in a bombing campaign. De Seversky did not
attempt to define what these targets were; he merely parroted
much of the prevailing AAF thought: destroy all industrial
infrastructure and crush the enemy’s ability to conduct war.*
However, he believed that any war was really a total war.
Destruction of the nation was the goal of airpower, and he pro-
posed a strategy of “extermination.”*

De Seversky thought that airpower’s primary value lay in its
strategic offensive power. Long-range bombers could strike tar-
gets within an enemy’s country or attack enemy forces far
from American-held bases. Unlike surface forces that had to
attack enemy forces from the adversary’s outermost defensive
perimeter, aircraft could bypass these forces and strike inde-
pendently of surface forces. Any diversion from this use of
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strategic offensive bombardment was a waste of valuable re
sources. Tactical support of ground or naval operations fell in
this category.

Control of the air was not only necessary for success in a
strategic-bombing campaign, but also was the key to the suc-
cess of surface combat. Without air superiority, surface forces
were at the mercy of enemy air forces. De Seversky stated that
“no land or sea operations are possible without first assuming
control of the air above.”® Pursuit aircraft were necessary to
accomplish this goal. The only effective means of destroying
airpower was airpower. In de Seversky’'s opinion, AAA and
other ground defenses were not effective against aircraft. Without
adequate aircraft able to attack incoming bombers, the latter
could strike targets far out at sea or inland. Armies and navies
were vulnerable to air attack and needed protection. A corol-
lary to de Seversky’s observation was that the Navy’s inability
to conduct a strategic offensive would lead to its replacement
by airpower because of surface vulnerability to air attack.*
Airpower made nations once thought invulnerable to attack
subject to massive aerial bombardment. America needed to
develop a large air force rather than devote resources to an
outmoded navy and army.

De Seversky had a profound effect on the postwar air force.
Airpower advocates looked at the destruction, both physical
and psychological, wrought on Germany, Italy, and Japan.
Certainly, airpower had contributed to much of the disintegra-
tion of the Axis powers, but it did not obviate the need for a
ground invasion of Europe or occupation of Japan. Even the
atomic bombing of Japan did not lessen the impact that a
Russian ground invasion of occupied Manchuria and the threat-
ened invasion of the Japanese home island by Allied forces
had on the final Japanese surrender. Airpower alone did not
win the war, but it was a decisive element of the war. Bombers
and missiles armed with atomic bombs could provide an inter-
continental strike capability against the Soviet Union during
the Cold War. These weapons were capable of rendering a
near-fatal blow to a massive Soviet war machine. The Army
and Navy would be reduced to the secondary role of mopping-
up operations after airpower had delivered a staggering punch.
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In the Cold War, the rise of American strategic airpower was
a reflection of many of de Seversky’'s views. Strategic bom-
bardment—from both aircraft and missiles—replaced the tra-
ditional emphasis on ground and naval forces as defenders of
the nation. Airpower’s transition to a premiere fighting force
equal to its surface siblings finally occurred after decades of
debate and action.

John Warden: The Five-Ring M odel

Col John Warden, USAF, retired, developed a theory of stra-
tegic attack on a nation based on inflicting paralysis through
the use of airpower. Warden planned an initial air campaign,
“Instant Thunder,” to attack Iraqg during Operation Desert Storm.
The plan was later modified for use in the conflict. Colonel
Warden had written a National War College thesis on air cam-
paign planning that served as a basis for his thoughts on
attacking an enemy. His views have been modified over the
years to define particular sets of targets that can be attacked
to create a paralyzing effect throughout a nation.

Warden believes that an enemy nation has certain centers
of gravity (COG) that can create vulnerabilities to its security.
One can classify these national COGs within a series of sys-
tems. In Warden'’s opinion, successful attack on a hierarchy of
these systems can significantly contribute to the nation’s down-
fall. Airpower can speed the destruction of the nation by at-
tacking targets in a parallel manner (simultaneously) instead
of employing traditional surface combat that attacks targets
one at a time or serially. Technology allows the precision at-
tack of one aircraft against targets that once required fleets of
aircraft. These advances allow commanders to attack several
targets at once instead of using all of their forces to attack one
system at a time. Parallel attacks prevent an enemy from
conducting military operations that may affect friendly forces.
Additionally, after a nation’s air forces gain air superiority,
they can conduct strategic-bombardment campaigns or sup-
port surface forces. This gives air forces the freedom to attack
a number of targets among these systems.
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Warden’s objective was to affect the mind of the enemy’s
leadership or the system of the enemy as a whole. While Douhet
thought that attacks on a population would break the nation’s
will to resist, Warden disagreed, maintaining that one could
not successfully target human behavior and that the accuracy
of changes was not sufficiently predictable to ensure victory.
However, physical attacks on military and industrial targets
that were properly linked to political objectives would provide
a better opportunity to defeat a nation.

An enemy’s “system of systems” is composed of five areas or
“rings.” This five-ring model was used against Iraq (fig. 1).
Warden later admitted that each nation has unique COGs that
may cause a commander to view other countries with different
rings.** These COGs provide air campaign planners a priority
for basing their actions. The most important system or ring is
leadership, which occupies the center position within a series
of five concentric rings. Leadership or command is critical as a
first target because important decisions, direction, and coordi-
nation come from leadership. Disabling or destroying this ring
would separate the “brain” from the enemy’s “body.” This ac-
tion is intended to leave the enemy nation without guidance.
For example, the leadership ring might include an enemy’s top
national decision-making bodies, key C organizations, and
communications systems.

Other rings include organic essentials, infrastructure, popu-
lation, and fielded forces. Organic essentials are facilities or
processes that a nation requires for its existence. In the case
of lrag, these would include oil and petroleum processing,
electricity, weapons of mass destruction, and nuclear process-
ing plants. Infrastructure includes a nation’s transportation
capability. Hindering the efficient flow of goods and services
limits the country’s ability to conduct business and military
operations. Targets include roads, rails, harbors, and airports.
Warden did not advocate direct, indiscriminate attacks against
the civilian population and felt it morally reprehensible to do
so. However, if pressure were applied through the population
to affect an adversary’s government, then this pressure might
support the successful conclusion of the conflict. Enemy mo-
rale might be lowered by continuous, around-the-clock attack
on a number of targets that