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ABSTRACT

THE ADEQUACY OF PROCEDURAL CONTROL AS THE BASIS OF ARMY
AIRSPACE COMMAND AND CONTROL (A-2C2) DOCTRINE by MAJ Kenneth T.
Royar, USA, 57 pages.

There is consensus within the U.S. Army that the Army Airspace
Command and Control (A2C2) system is ineffective in coordinating airspace
users to accomplish assigned missions. The two comprehensive studies
completed within the past decade cite the basic reasons for its failure as the
Army's inability to follow its own doctrine. However, critically lacking within the
studies is an analysis of the validity of the doctrine itself. The current basis of
A2C2 doctrine is the primary reliance upon procedural control, essentially de-
conflicting airspace through the use of graphical control measures. The question
this monograph addresses is not how should the Army improve its current A2C2
doctrine, but should the Army continue to rely primarily on procedural control as
the basis of its A2C2 doctrine?

In determining the validity of procedural control as the basis for A2C2
doctrine, this monograph is divided into three major sections. The first section
addresses what current A2C2 doctrine is and why it came to rely on procedural
control. The second section examines the Army's adherence to current A2C2
doctrine based on the Army's Title 10 responsibilities to organize, train and equip
its forces.

The third section evaluates the adequacy of procedural control if it were
properly organized, trained and equipped. TRADOC Pamphlet 525-5, Force XXI
Operations provides the criteria against which procedural control is examined:
compatibility with joint operations; inter-connectivity within Army and joint
systems; adequacy for current battle command systems; and adequacy for
operations with higher tempos.

The monograph concludes that while the environment that the Army
operates in has changed since the end of the Cold War, the Army should
continuq to rely on procedural control as the basis of its A2C2 system.
Procedural control measures alone cannot meet the demands of the Army as
envisioned by TRADOC Pamphlet 525-5, but they provide a sound basis for
airspace management given today's resources. The monograph does not
provide definitive solutions to the problems identified, but does recommend the
direction in which A2C2 doctrine should move in order to meet the changing
environment.

BEST AVAILABE Copy
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CHAPTER ONE
INTRODUCTION

There is consensus within the U.S. Army that the Army Airspace

Command and Control (A2C2) system is ineffective in coordinating airspace

users to accomplish assigned missions.' The two major studies in the past

decade cite three basic reasons for its failure: first, A2C2 doctrine is not well

understood; second, the Army does not resource the system in accordance with

its doctrine; and finally, the Army fails to adequately trsin A2C2. However,

critically lacking within the studies is an analysis of the validity of the doctrine

itself. The current basis of A2C2 doctrine is the primary reliance upon procedural

control, essentially de-conflicting airspace through the use of graphical control

measures. The question this monograph addresses is not how should the Army

improve its current A2C2 doctrine, but should the Army continue to rely primarily

on procedural control as the basis of its A2C2 doctrine?

Field Manual 100-5, Operations, defines the role of doctrine as "the

statement of how America's Army, as part of the joint teýým, intends to conduct

war and operations other than war."3 The inherent problem with doctrine is its

ability to accurately provide the best guidelines on how to execute military

operations in a changing environment. What was written as doctrine one day,

may or may not be adequate the next due to changes within the military

operational environment. The perpetual dilemma for the doctrine writer is how to

determine which changes are significant and which are not. If it is determined

that the environment in which the Army is expected to operate has significantly



changed, then it is incumbent upon the organization to adequately evaluate its

doctrine in light of the new changes.

Training and Doctrine Command Pamphlet 525-5, Force XXI Operations,

proposes the Army is in the midst of a significant change in its environment. It

suggests two broad major changes to the environment in which the military must

operate. It clearly defines the change from the monolithic threat of the Cold War

to the threat of multiple crises. Additionally, it realizes the rapid change in the

environment as a result of the information age. 4 Althourih written over five years

ago, both of these changes in the environment have proven to be the case.

Recent events have born both of these changes to be true: the United States is

actively involved in numerous military operations against distinct and separate

threats, and the information age provides different means to the military to face

those threats. Consequently, a significant change in the environment is here -

and in order for the Army to achieve maximum effectiveness, it must evaluate its

current doctrine.

Army Airspace Command and Control (A2C2) doctrine needs evaluation

in the light of these changes. Last updated in 1987, the capstone manual for

A2C2, FM 100-103, Army Airspace Command and Control in a Combat Zone,

was written prior to the end of the Cold War. It is importent to recognize the

mere age of the manual does not invalidate the concepts of the manual itself, but

points out a review of the doctrine is necessary. TRADOC Pamphlet 525-72,

Army Airspace Command and Control (A2C2), concurs with this assessment by

noting "TRADOC and Army proponents should update and revise all doctrinal



publications and tactics, techniques, and procedures mi:-uals that pertain to this

concept."5 It further defines the need to update A2C2 doctrine due to specific

changes taking place in the management of airspace.

TRADOC Pamphlet 525-72 highlights three re2sons compelling a re-

evaluation of A2C2 doctrine at this time.6 The first reac.on is the increase in

complexity of managing airspace in a joint and multi-n-,ý'nal environment. The

second reason is the sheer increase in the use of airsprlce for military purposes

(e.g. the dramatic increase in the number of Unmanned Aerial Vehicles used).

Lastly, it identifies the increase in information technolooy and how technology

may impact the management of airspace.

Unfortunately, as the operational concept for A"'2, TRADOC Pamphlet

525-72 does not provide any substantive analysis of whrther the current doctrine

is adequate. It merely addresses the need to update A2C2 doctrine in view of

the changes it describes. However, since its publication in June of 1996, there

has been no significant analysis of whether the current A2C2 doctrine remains

adequate for the Army into the twenty-first Century or 1-t.

The ramifications of an ineffective airspace con'r1c system on the

battlefield are enormous and potentially affect all battlhf 2•ld operating systems.

The negative effects of poor airspace control fall into two general categories.

There is always the possibility of fratricide. Equally in-_-2rtant, is the inability to

achieve the benefit of a particular weapon system bec-u 'se of the fear of

fratricide. Both can adversely effect mission accompl --hrnent.

History is replete with catastrophic fratricide inc -•'nts that occur due to



poor airspace command and control. Robert Barrow commented in the March-

April 1990 issue of Air Defense Artillety, "in World Wer II, during the Sicily

campaign, the Allied Air Forces suffered terrible fratricide losses in an attempted

airborne operation. Of the 144 planes participating in the assault, 23 never

returned and 37 suffered severe damage as a result of friendly fire."7

Unfortunately, fratricide is still a problem facing todp.y's Army. During the Brigade

Task Force XXI rotation at the National Training Centhr in 1997, only one

Longbow Apache was shot down - a result of fratricide. 8 In both cases,

procedural control was used. Can the Army afford th- loss of a single weapon

system or life due to fratricide given today's limited re7oiurces?

An equally important issue, is the inability to get fires at the time and place

needed due to the fear of fratricide. Too often, unite, eýnnot receive indirect fire,

not because an air platform is in the way, but because the firing batteries do not

know where the air platforms are. There are numerous exampleswithin the past

several years, where artillery batteries were prohibited from firing during live fire

exercises at the National Training Center because the'y were unsure of where the

aviation units were. 9

Due to the potentially negative effects of poor airspace management,

A2C2 is an At-my issue and not just an Army Aviation i-sue. The

mismanagement of airspace can equally effect the so!'ier on the ground as well

as the soldier in the air. Consequently, A2C2 is an Ar y issue and not merely an

Army Aviation issue as recognized by the fact that the proponent for A2C2 is the

Combined Arms Center and not the Aviation Center. /1, sound doctrinal basis for
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A2C2 is the first and most important step in managing airspace for the good of

the entire Army.

In determining the validity of procedural control as the primary basis of

A2C2 doctrine, this monograph is divided into three major sections. The first

section addresses what current A2C2 doctrine is and why it came to rely on

procedural control. It also provides the framework for understanding how

procedural control fits into the overall Army Air-Ground System (AAGS) and the

other joint airspace management systems.

The second section examines the Army's adherence to current A2C2

doctrine and in particular, procedural control. Before evaluating the adequacy of

procedural control in the next section, it is critical to understand what flaws, if

any, are attributable to either poor organization, training, or equipping of the

current A2C2 doctrine as opposed to any flaws of the doctrine itself.

The third section evaluates the adequacy of procedural control if it were

properly organized, trained and equipped given today's force structure and

technology. Although there does not exist any clearly established criteria to

measure the effectiveness of A2C2 against, TRADOC Pamphlet 525-5 provides

the closest measure of what our future doctrine should do. This section

measures the adequacy of procedural control against four criteria:

1. Is procedural control compatible with joint operations?

2. Does procedural control adequately allow for inter-connectivity

within Army and joint systems?

3. Is procedural control adequate for current battle command
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systems?

4. Is procedural control adequate for operations with higher

tempos?

Finally, the monograph concludes with the answer to the question of

whether the Army should continue to rely on procedural control as the basis for

its A2C2 doctrine. While the paper will not provide a definitive solution to

problems identified, it will recommend the direction in which A202 doctrine

should move in order to meet the changing environment.

The environment in which the Army operates is changing, and in order for

the military to be the most effective, our doctrine must adapt to those changes.

This not only requires us to refine our current doctrine, but also to question the

very validity of its' underlying basis. Such an evaluation of procedural control as

the basis for A202 doctrine is warranted.



CHAPTER TWO
CURRENT A2C2 DOCTRINE AND ITS PERCEIVED PROBLEMS

Doctrine provides the foundation for how the Army intends to wage war.10

Often though, what the Army intends to do does not materialize. The theory

behind the plan does not translate into reality. A2C2 doctrine often does not

translate into execution as it was intended."1 Before evaluating the adequacy of

procedural control as the basis for A2C2 doctrine, a thorough understanding of

current doctrine, as well as its perceived problems, is needed. This chapter

provides the answer to how the Army intends to conduct airspace command and

control: the theoretical basis for A2C2 doctrine. In doing so, it answers two basic

questions: what is current A2C2 doctrine and what are the perceived problems

associated with it?

In answering those questions, this chapter is divided into four major

sections. The first three sections define A2C2 doctrine in terms of its purpose, its

general design and an explanation of why the Army came to rely on procedural

control. The last section of this chapter describes perceived shortcomings of

A2C2 doctrine as described by the Army.

A2C2 doctrine affects all battlefield operating systems. Consequently,

doctrine affecting A2C2 is found in numerous manuals. The capstone A2C2

manual, FM 100-103, Army Airspace Command and Control in a Combat Zone,

is currently under revision.1 For the purpose of clarity, all references to doctrine

are to approved doctrinal publications unless otherwise noted.

The Purpose of A2C2

Army Airspace Command and Control is defined in FM 100-1 03 as "those
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actions that ensure the synchronized use of airspace and enhance the command

and control of those forces using airspace."0 3 Unfortunately, the definition does

not clearly state the real purpose of the A2C2 system. It provides the "method"

of enhanced command and control, but not its ultimate "purpose". A better

definition of A2C2 is found in FM 101-5-1, Operational Terms and Graphics. It

defines A2C2 as "the Army's application of airspace control to coordinate

airspace users for concurrent employment in the accomplishment of assigned

missions."04 This definition provides a valid "purpose" for the system.

Effective airspace command and control is not an end unto itself. How

well the United States military can synchronize airspace has no intrinsic value, it

is merely a means to an end. The ultimate purpose of A2C2 is how effective use

of airspace can contribute to mission accomplishment. Joint Publication 3-52,

Doctrine for Joint Airspace Control in the Combat Zone, acknowledges this by

noting "the primary objective of combat zone airspace control is to maximize the

effectiveness of combat operations." 15 The term combat operations, implies not

only those actions taken in the air, but those operations on both the ground and

in the air. Therefore, A2C2 doctrine must be viewed in the larger context of how

it affects all combat operations.

If the current Army Chief of Staff, General Eric Shinseki, is correct, the

Army will always fight as part of the joint system and more often than not as part

of a combined system as well.' This necessitates the need for Army doctrinal

concepts to be nested with joint doctrinal concepts. Therefore it is critical to

understand how the A2C2 system fits into the larger joint airspace management
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system and with other countries.

The main purpose of A2C2 doctrine is stated in Joint Publication 3-52: to

maximize the effectiveness of combat operations, including combat operations in

a joint environment. It is within this general framework that the adequacy of the

doctrine itself will be evaluated in the next two chapters.

What is A2C2 Doctrine?

A2C2 doctrine is just one component of a much larger doctrinal concept.

The United States Military's joint airspace management system is known as the

Theater Air Ground System (TAGS). TAGS is comprised of the different service

airspace management systems: the Air Force's Theater Air Control System

(TACS), the Marine Air Command and Control System (MACCS), the Navy

Tactical Air Control System (NTACS), and the Army Air-Ground System

(AAGS).1 Each system is independent but based on the same general

principles. There is however, one distinct feature separating the Army Air-

Ground System from that of the other services: the primary method of airspace

control.

Airspace doctrine, at all levels, recognizes two basic ways of controlling

airspace: positive control and procedural control. All services identify and

execute, a combination of both methods of airspace control. However, within

each service, one method of airspace control takes primacy. The Army relies

primarily on procedural control as the basis for its doctrine' 8 while other services

rely more heavily upon positive control for theirs.' 9 It is important to realize that it

is incorrect to solely identify procedural control with the Army and positive control

with the other services. Both methods of airspace control are used by all
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services to a certain extent. Each method tends to complement the other

resulting in a better overall A2C2 system. However, primary reliance on either

positive or procedural control significantly impacts each service on how it

conducts operations.

Procedural control is defined as "a method of airspace control which relies

on a combination of previously agreed on and promulgated orders and

procedures.",20 The previously agreed upon procedures normally take the form of

graphical control measures (e.g. air corridors, Minimum Risk Routes, or Fire

Support Coordination Measures). Operations orders, unit Standard Operating

Procedures (SOP) and Airspace Control Orders (ACO) serve as some of the

previously agreed upon orders which place those graphical control measures into

effect. To be most effective, procedural control measures require all members of

the combined arms team adhere to agreed upon orders and procedures .21

Positive control is defined as "a method of airspace control that relies on

positive identification, tracking, and direction of aircraft within an airspace,

conducted with electronic means by an agency having the authority and

responsibility therein."2 The nature of positive control implies several things. It

implies the need for a technical system capable of identifying and tracking

airspace users. Ground and airborne radar stations are the most common

means used to meet this requirement. The definition also implies a command

and control structure that is robust enough to direct airspace users. This not only

includes a C2 structure capable of monitoring the execution of airspace users,

but also the capability to rapidly change missions of airspace users who are in-
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flight. Positive control is generally a more precise method than procedural

control, but it requires more resources to execute.

A2C2, the airspace management system component of the Army Air-

Ground System, is what dictates the Army's reliance on procedural control.2

Both the doctrinal foundation and physical assets make up the A2C2 system

ensuring the Army coordinates its various airspace users in support of combat

operations.

Procedural control is doctrinally founded on the use of standardized

graphic control measures. Fortunately, the operational graphics the Army uses

to implement procedural control are well established within both the joint and

Army communities. There are a few redundant graphics; for example, a Low

Level Transit Route (LLTR) is essentially the NATO name for a Minimum Risk

Route (MRR), but overall the established set of graphics is common and detailed

enough to allow the commander the flexibility to accurately convey his intent .24 It

is through the staff that commanders execute A2C2.

The operations officer is the primary staff officer responsible at all Army

levels for A2C2. To accomplish this task, there are designated positions from the

battalion through corps level, albeit the number of soldiers dedicated to A2C2

functions is not robust.25 Often, A2C2 is only one part of the officer's

responsibilities. Even at the division level there are only two officers authorized

to manage A2C2 functions.2 A2C2 is executed within the operations

communications nets. In theory, because A2C2 graphics are common among all

battlefield operating systems, they preclude the need to operate a separate



communications net. The Army's reliance on procedural control allows it to

maintain the lean A2C2 infrastructure.

The other services rely primarily upon positive control. Aircraft are

identified, tracked and directed while in-flight. Procedural control is used as an

incremental measure, substituting for positive control when control centers

abilities have been degraded.2 Positive control allows the other services a

greater degree of direct awareness over their airborne assets. It also requires a

more robust command and control network to maintain that span of control.

Joint doctrine explicitly states that both methods of airspace control are

necessary.2 This statement is not a reflection of what is preferred, but what the

"component, joint, and national capabilities and requirements" are.2 Joint

doctrine's preference is "to fulfill the objective of positive control as much as

possible."3 If this is the case, why does the Army rely on procedural control?

Why the Army Relies on Procedural Control

There are valid reasons why the Army relies primarily on procedural

control while the other services primarily rely upon positive control. The

differences are due to the missions the aircraft from the different services

perform. The Army relies on procedural control for three reasons: technical

limitations, manning limitations, and information dissemination limitations.

The reliance on procedural control for technical reasons is not so much of

a penchant for procedural control, but the inability to maintain positive control

over airspace users. The vast majority of Army airspace users are helicopters

who doctrinally fly below the coordinating altitude. The definition of positive

control requires the identification, tracking and direction of aircraft by electronic

12



means. At the altitudes that Army helicopters fly, current electronic means

cannot maintain line of sight communications with them throughout the depth of

the battlefield .31 The Army is driven to primarily rely on procedural control due to

the current limitations of technology. Given the organic equipment within the

Army, positive control is not a realistic option.

In times of constrained manpower, the Army has opted to keep the staffing

of A2C2 to a minimum. The size of the staff devoted to airspace control

functions between the Army and the Air Force is huge. Currently, to support the

entire active Army of ten divisions there is only one active Air Traffic Control

Battalion. In contrast, the Air Force maintains many squadrons that perform the

air traffic control function.3 Reliance on positive control requires additional staff

and resources, a bill that the Army chooses not to pay. By relying on procedural

control, the Army keeps the number of personnel performing A2C2 functions

relatively small.

Lastly, the Army's reliance on procedural control is due to its information

dissemination limitations. Operating from field locations with limited

communications nets (when compared to the Air Force operating out of fixed

bases), the Army cannot pass information fast enough to everyone who needs it.

The use of standard procedural control graphics enables the Army to overcome

its information dissemination limitations.

The Army adopted procedural control out of convenience and necessity.

Even if it was technically possible to adopt positive control, the bill to pay in terms

of resourcing the force was too high. Procedural control met the basic needs of

13



the Army given current technical limitations. This does not imply that procedural

control is without its limitations. As mentioned in the introduction, the majority of

the Army views the current A2C2 system as ineffective.

Perceived Deficiencies of A2C2

In reality, the Army's execution of A2C2 does not meet stated

requirements. Too often the Army is incapable of massing combat power or its

effects, due to problems with airspace control. As noted, there are three basic

reasons cited for ineffective A2C2: A2C2 doctrine is not well understood, the

Army fails to resource the A2C2 system, and the Army fails to adequately train

A2C2 procedures. There is however, a fourth reason for A2C2's ineffectiveness:

the doctrinal differences between procedural and positive control.

A2C2 doctrine does not fully comply with joint doctrine. Joint doctrine

firmly establishes the need for a single Airspace Coordination Authority (ACA),

who is usually also the Joint Force Air Component Commander. 3 The ACA

establishes the airspace control procedures used in the area of operations. Joint

doctrine further states that all aircraft are required to comply with the procedures

that the ACA establishes in the airspace control order. However, current A2C2

doctrine does not fully recognize this requirement. Consequently, the Army often

fails to adhere to the joint procedures established.

The Army often views the coordinating altitude, a procedural control

measure used to separate fixed and rotary wing aircraft, as the separation

between positive and procedural control.3 Below the coordinating altitude, the

majority of airspace users belong to the Army, while above the coordinating

altitude, the majority of airspace users belong to the other services. Regardless
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of the common perception of the coordinating altitude as a demarcation line, it

has no basis in doctrine. The joint definition of the coordinating altitude is not

meant to separate the type of control used, but rather fixed wing aircraft from

rotary wing aircraft. The current definition specifically allows for both Army

systems (e.g. UAV's or electronic collection aircraft) to operate above the

coordinating altitude while under procedural control and for other service's

airspace users to operate below the coordinating altitude while under positive

control. These gray areas are precisely where A2C2 is ineffective.

There are valid reasons why the Army adopted procedural control as the

basis for its A2C2 doctrine. Conversely, there are equally valid reasons why the

other services adopted positive control as the primary basis for their airspace

management doctrine. Regardless, the A2C2 system is not as effective as it

should be. As noted by the Army, too often A2C2 does not meet the objectives it

was designed to do -- maximize the effectiveness of combat operations. The

next two chapters examine the reasons why it does not live up to its

requirements. Chapter 11 examines whether the problems identified in this

chapter are due to the Army's organizing, training, equipping or execution of the

doctrine, while chapter III looks at the adequacy of the doctrine itself.

CHAPTER THREE
DO WE PRACTICE WHAT WE PREACH?

".. .but the basic problem [with A2C2] isn't doctrine. The doctrine should
work, but doesn't and the prim ary reason it doesn't is that we don't make it
work."35

- CPT Valle

Captain Valle's criticism of the A2C2 system is based on an implied

assumption: current doctrine is fully adequate to meet the needs of the Army. By
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making that assumption, he asserts that it is the failure of the Army to apply its

own doctrine that is the source A2C2's inadequacies. The distinction between

our inability to apply doctrine and the doctrine itself being inadequate has

profound implications. The former implies that the solution is within sight and we

only have to figure out how to get there while the latter implies that we do not

even know what the solution is.

Captain Valle's criticism is representative of the majority of the Army's

opinion on what is wrong with the A2C2 system. Articles and studies written

since the Cold War are founded in the belief that the doctrine is sound, and it is

only the Army's inability to properly apply the doctrine that leads to an inefficient

A2C2 system.3 The predominant view is that there is a distinct difference

between what A2C2 doctrine calls for and how it is actually implemented.

A2C2 is designed as a complete system. FM 100-103 defines the A2C2

system as the arrangement of the A2C2 staff elements of each command

echelon, from the maneuver battalion through Theater Army.3 This definition is

short sided. The system not only includes the structure of the personnel, but also

the physical equipment used and training that those personnel receive. This is

important because the organization, training and equipping of the system is in

large part based on the doctrinal method of airspace control used.

Before analyzing the adequacy of A2C2 doctrine itself, it is crucial to

understand if the current inadequacies are due to the doctrine itself or merely our

inability to apply it. Does reality reflect A2C2 doctrine? Does the Army make

good on that which doctrine espouses, or does it fail to meet the mark? Title 10,
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United States Code provides the mission for the Army. It states that the Army

"shall be organized, trained, and equipped primarily for prompt and sustained

combat. ...*',38 Each of these functions provides the foundation for how the Army

executes missions. This chapter evaluates how well the Army adheres to its own

A2C2 doctrine using the statutory requirements to organize, train and equip its

forces. Finally, the chapter examines if the Army executes its doctrine as

designed.

Does the Army Organize A2C2 in Accordance with Current Doctrine?

The Army cannot reasonably expect the A2C2 system to work if it is not

organized to meet the requirement. The concept of organization in regards to the

A2C2 system includes two components. The first component is where A2C2

elements are located within the Army structure. The second component deals

with the composition of the A2C2 elements. This section examines the

requirement for the Army to organize the A2C2 system as well as the Army's

ability to meet that requirement.

Airspace management effects the entire battlefield. Consequently,

doctrine establishes the requirement for A2C2 elements in the entire Army

structure .39 Every level of command from the maneuver battalion through the

Theater Army contains an A2C2 element on its staff. This organizational

structure allows for airspace management elements throughout the depth of the

entire battlefield, but focuses the majority of the elements for units that operate in

the Main Battle Area, where airspace management is the most diff Icut

The A2C2 organizational structure is not purely limited to the A2C2

elements on the staff though. Other units and staff sections are part of the A2C2
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system. Air defense units are integrated into the A2C2 system at the Division

and Corps level. Doctrine also calls for an air traffic service battalion at the

Corps level. Even the Army's interface to the Joint Force Air Component

Commander (JFACC), the Battlefield Coordination Detachment (BCD), conducts

airspace management functions. While not a robust organizational structure,

doctrine does prescribe an airspace management element at all levels from the

maneuver battalion up.

There are however, two exceptions where the Army fails to structurally

organize the A2C2 system as doctrine prescribes. First, doctrine implies that

each corps should have an air traffic service battalion under its control. Here

reality does not replicate the requirement: of the five active Army Corps, there is

only one active Air Traffic Control (ATC) Battalion. This does not pose a large

problem though since ATC Battalions mostly provide positive control -- the

method of control that the Army does not rely upon .41 The second organizational

shortcoming is the failure to dedicate an A2C2 element at the Division Tactical

Command Post as described in FM 100-103.4 Instead of providing a specific

A2C2 element, the Army relies on the other staff sections to execute A2C2.4

With only these two minor exceptions, the Army's structure reflects current

doctrine.

Doctrine does not specify the number of personnel assigned to A2C2

elements, but doctrine does drive what functions the A2C2 elements are

supposed to perform. The Army's doctrinal reliance on procedural control allows

for a lean infrastructure of personnel dedicated to perform A2C2 functions. Use
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of common graphics enables all staff sections to accomplish airspace

management instead of relying on a large A2C2 element.44 The Army's manning

authorizations for units, the Modified Tables of Organization and Equipment

(MTOEs), reflect this.

As a result of the Army's reliance on procedural control, the manning that

MTOE's provide for the A2C2 structure is lean. At the battalion and brigade

level, an S-3 Air is responsible for performing airspace management functions. At

the Division, there is the assigned G-3 Air as well as an airspace management

officer. The Corps provides a more robust A2C2 staff. The intent for the Army is

to have an individual responsible for assisting the commander with the control of

the airspace. At all levels the use of procedural control relies on other staff

members to plan and execute A2C2 functions. The theory is appealing due to its

relatively low cost, but does it actually work?

There is no consensus about whether the size of the A2C2 elements is

adequate. Some previous studies found that the limited number of personnel

specifically dedicated to perform A2C2 functions is inadequate .45 Other studies

indicated that it is not the number of dedicated personnel that is inadequate, but

their level of training that is inadequate.4 However, all studies do agree that

regardless of the number of positions, the location of A2C2 elements within the

Army structure is correct. Overall, the Army meets its charter to organize the

force with respect to A2C2.

Does the Army adequately fill the A2C2 element positions that doctrine

calls for? The answer to this question is difficult to answer. The Army does not
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have the ability to track individual assignments to A2C2 positions. This is

partially due to there not being an Additional Skill Identifier (ASI) associated with

either A2C2 positions or personnel. Previous studies did not examine the level to

which A2C2 positions are filled relative the strength of the entire un it.47 However,

it is reasonable to expect that commanders will try to fill their authorized positions

to the best of their ability.

Does the Army Adequately Train A2C2?

To organize the A2C2 system with personnel is not enough to meet the

Army's mission. Included within the Title 10 responsibility is the requirement to

train its forces. While this task is broadly stated, it includes the responsibility for

training the A2C2 system. Establishing an operating system is one thing, but

training the system to work as it was designed to is another.

The Army recognizes three types of training. FM 25-100, Training the

Force, identifies individual, collective, and leader training as the basis for all Army

training programs .48 Each element is an essential part to achieve combat ready

units. For the system to operate as designed, training at all levels must occur.

This section examines the Army's ability to meet its training requirements

outlined in doctrine.

Individual training is the first step in training a system. It is the precursor

to training at the collective level. It is unreasonable to expect that soldiers can

make the system work without any explanation of what the system is. Typically,

individual training includes both formal and informal training.

The Army does not offer a formal training course on A2C2. Elements of

A2C2 are included in both the officer basic and advanced courses of several
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branches, but neither level of education provides adequate training on A2C2.49

Historically, the preparatory formal training course for individuals walking into a

position with A2C2 responsibilities was the joint Air-Ground Operations School

(AGOS).5 °

The Army's demand for personnel trained in A2C2, exceeds the ability of

the school system to produce graduates. The ten active Army Division's

battalion and brigade level A2C2 positions results in an annual requirement for

training over 150 new soldiers per year. Unfortunately, "there are just not

enough slots to populate Army staff and headquarters with school trained

personnel.."51 This shortfall leads to a serious formal training deficiency on A2C2

procedures. Worse yet, there is no correlation between attending the formal

training and assignment to a position that deals with A2C2.52 Consequently, the

result is that "of S3 and G3 air officers.. .most cannot perform A2C2 duties

immediately upon reporting for duty."'53 This lack of formal training results in the

Army relying on informal On the Job Training (OJT).

On the Job Training is not an effective means for training personnel on

A2C2. One reason why OJT does not work is that the Army's guide for A2C2,

FM 100-103, lacks the necessary tactics, techniques and procedures for what

specific actions and products an individual must take or produce.54 Another

reason is that despite the title of S-3 Air, often other duties take primacy over

A2C2.55 The net effect is that by the time an individual learns their job, they

rotate on to other positions and the cycle is repeated to the detriment of the

unit.
56
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A2C2 is a system. There is no one piece that can be fully trained without

replicating the whole system as it would work in actual combat operations. It is

because of this that the Army must also accomplish A2C2 training at the

collective level. FM 25-10 1, Battle Focused Training, identifies this by listing

"train as combined arms and services team" as one of the Army's training

principles.5 Does the Army meet this collective level training requirement?

The overwhelming opinion is that the Army fails to adequately train A2C2

at the collective level. Even at the National Training Center, arguably the premier

collective training center for tactical units, A2C2 is not practiced. NTC trends

indicate that many units do not even make any effort to "coordinate the use of

airspace."5 Worse yet, the same trends have been observed almost every year.

The other training centers show similar results. The question then becomes

why?

One reason for units deciding not to train A2C2 is that it is simply hard.

Major Haynes writes in the Field Artillery Journal:

One of the most significant challenges of mechanized combat is
synchronizing combat power throughout the depth and breadth of
the battlefield... .the division must synchronize its efforts both
horizontally an vertically and draw upon every resource available to
engage and defeat the enemy in all areas of the battlefield.5

The applicability of A2C2 across all Battlefield Operating Systems make it one of

the most difficult, yet necessary, to synchronize. The more complex the system,

the harder it is to replicate.

The A2C2 system is hard to train because it is hard to bring all of the

elements together. Due to the diverse nature of the division organization, it
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requires a divisional level exercise to train the whole A2C2 system, because only

at the division level and above, are all the BOS's represented. Due to financial

and spatial limitations, the Army does not train this way. In today's environment,

a division cannot train every element simultaneously; the type of collective

training required to fully exercise the whole A2C2 system.

Even when elements smaller than a division conduct training where

airspace management is required, there is relatively no penalty for failing to

exercise it.60 Multiple Integrated Laser Engagement System (MILES) sets are

routinely available to armor/mechanized and infantry units for home station

training. However there are too few MILES kits for helicopters, or no kits at all for

some airspace users, for use at home station. This provides a false sense of

actual combat conditions and decreases the need for an adequate A2C2 system.

Other than doctrinal manuals, there is no requirement to train A2C2 as a

system. The Army's Training and Evaluation Program (ARTEP) is a well-

developed system that outlines the collective standard training objectives for

similar type units. A review of several battalion level ARTEP manuals (tank and

mechanized task force, cannon and rocket artillery, short range air defense and

main support battalion) shows that there is little to no requirement to train

A2C2.6 Only the air defense battalion ARTEP manual contains any reference to

airspace management functions.62 This is despite all of these battalions having a

stake in airspace management. Even the tank and mechanized task force, who

has an S-3 Air assigned, does not have any airspace management tasks listed in

its ARTEP manual.
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Leader training is expected to enable commanders to meld individual and

collective training together. Since A2C2 elements first appear at the battalion

level, it is worthwhile to understand what training future battalion commanders

receive on A2C2. The answer is that future battalion commanders do not receive

any A2C2 training while in the pre-command course.

Despite the need, the Army has not codified the necessity to train A2C2 as

it has for other requirements. While formal individual training exists, it does not

meet the needs of the Army. There is little to no requirement to train A2C2 at the

collective level and it shows in unit's performance at the combat training centers.

Finally, leader training does not even address A2C2 in the formal preparation

course for battalion commanders. In summary, The Army fails to train A2C2 in

accordance with its doctrine.

Does the Army Adequately Equip its A2C2 System?

Current doctrine does not outline any specific equipment requirements for

the A2C2 system. To that extent, the system does not have a dedicated

communications net nor dedicated equipment.6 All functions are accomplished

on other existing nets (e.g. operations, fire support, air defense or intelligence)

through the use of common graphic control measures. In the narrow sense, the

Army equips its forces consistent with procedural control doctrine.

In the broader sense, the Army fails to equip its forces as required. One

of the Joint Forces Land Component Commander's (JFLCC) responsibilities is to

establish and maintain an interface with the Airspace Control Authority (ACA),

normally the Joint Forces Air Component Commander (JFACC), and the

integrated airspace control system.6 There is no current system below the
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Corps level that provides that interface between the Army's use of procedural

control and the other services use of positive control.

To meet this equipment shortfall, the Army is developing the Tactical

Airspace Integration System (TAI S).65 TAIS is still based on procedural control.

Its use is intended to speed the dissemination of information, not change the

method of airspace control. According to current fielding plans, TAIS will still

reside at the division and higher levels. 6

With the exception of the Army's marginal ability to interface with joint

systems, the Army meets its mission to equip the A2C2 system. This is not so

much due to what equipment is provided, but due to the lack of any special

equipment required.

Does the Army Adequately Execute A2C2?

All of the problems mentioned lead to a failure to execute A2C2 as

envisioned by doctrine. This is true within both the Army and joint environments.

In each case the reality of our execution does not work as advertised.

Within a predominantly Army environment, like the National Training

Center, even the units who do train A2C2 routinely fail to make it work as it was

envisioned. Procedural control's reliance on graphics is more cumbersome than

that explained by doctrine. It simply takes too long to copy and transport the

graphics to everyone who needs them.

The failure to execute A2C2 as the doctrine calls for occurs at the joint

level as well. A 1996 study of A2C2 claims that "repeatedly, the joint doctrine

developed in peacetime to permit the interface of different airspace command

and control systems is inadequate during actual combat operations and
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exercises."47 The operations in Kosovo with Task Force Hawk provide a perfect

example.

Joint doctrine requires the Airspace Control Authority (ACA) to approve all

procedural control measures used. This did not occur during the air campaign in

Kosovo with Task Force Hawk. For the Kosovo, the JFACC also served as the

ACA. The Army did not fully understand their requirements to have procedural

control measures approved by the ACA. Likewise, the ACA did not concern itself

with the airspace control measures implemented by the Army while it was

training in Albania. In short, the Army did not want to have to deal with positive

control procedures and the remainder of the joint community did not want to deal

with the procedural control procedures that the Army established.

Summary

From the evidence it is apparent that the Army does not fully implement

A2C2 the way that its doctrine is written. Failures in the Army's ability to

organize, train, and equip the A2C2 system contribute to the Army's inability to

execute it as prescribed by doctrine. Almost every study since the Cold War

ended, highlights this finding. However, it is wrong to prematurely attribute the

failure in executing A2C2 to these problems.

Finding fault with our ability to execute doctrine does not validate the

doctrine itself. This chapter only showed that our failure to apply current doctrine

is part of the perceived problems with A2C2. It does not prove whether the

doctrine, if applied as written, can meet the needs of Army. The next chapter

looks at the validity of the doctrine, assuming that it is properly organized,

trained, and equipped to meet the needs of the Army on future battlefields.
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CHAPTER FOUR
THE THEORETICAL ADEQUACY OF PROCEDURAL CONTROL

If the Army did organize, train and equip the A2C2 system as current

doctrine calls for, will the A2C2 system meet the demands of the Army? Will

reliance on procedural control enable the A2C2 system to succeed on future

battlefields? It is important to answer this question in the theoretical sense,

because if the answer is no, then doctrine needs to look at other alternatives to

solve the problem. Tomorrow's conflicts will be different than the conflicts of

today. The Army, as part of the joint force, cannot afford to prepare to fight the

conflicts of today; it must prepare to fight the conflicts of tomorrow.

TRADOC Pamphlet 525-5, Force XXI/ Operations, provides the best

guidance as to what the future battlefields will resemble. The manual defines the

environment that the Army will fight in during the next century. There is no

guarantee that TRADOC's view of the world is correct, but it is the basis for how

the Army should prepare itself. The Army has structured its Advanced

Warfighting Experiments around the types of battlefields that the manual

foresees. It is from this vision of the future that the adequacy of procedural

control should be evaluated.

TRADOC Pamphlet 525-5 and its related manual TRADOC Pamphlet 525-

72, Army Airspace Command and Control, prescribe the environment in which

A2C2 will have to operate. Neither manual lays out an explicit set of criteria, but

there are common themes within each that the adequacy of procedural control as

the basis for A2C2 should be addressed against:

1. Is procedural control compatible with joint operations?
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2. Does procedural control adequately allow for inter-connectivity

within Army and joint systems?

3. Is procedural control adequate for current battle command

systems?

4. Is procedural control adequate for operations with higher

tempos?

This chapter examines the adequacy of procedural control against each of these

criteria given today's force structure.

Is Procedural Control Compatible with Joint Operations?

General Shinseki's view that virtually all future military operations will be

joint in nature is stated as a certainty in TRADOC Pamphlet 525-5. It states that

"19early twenty-first century American land operations will be fully integrated,

completely joint....*~6 If the Army is to successfully operate in a joint environment

then its doctrinal base must be compatible with that of the joint community.

The definition of joint operations is fairly broad. Joint Publication 1-02

defines joint operations as "a general term to describe military actions conducted

by joint forces."6 Consequently, procedural control must be evaluated to see if it

is compatible with all joint operations. Webster's Third New International

Dictionary defines compatible as "capable of existing together without discord or

disharmony: non-contradictory. ,70 Does the Army's reliance on procedural

control contradict with joint operations?

Joint air operations rely more heavily on positive than procedural control .71

However, joint doctrine fully recognizes the need for a combination of positive

and procedural control.7 All joint, as well as the individual service manuals,
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state that the optimum method of airspace control is a combination of both.7

Additionally all services actually use both methods in airspace management.

Both methods of control can be and are used simultaneously in the same

airspace. There is no inherent conflict between the two systems.

Procedural and positive control complement one another. The inherent

failures of one are offset by the benefits of the other. Procedural control offers a

low technology backup method of airspace control in the cases where the higher

technology positive control system has failed. Conversely, positive control

provides real time situational awareness to the airspace management system. It

is only when one method of control is used exclusively that the two systems

conflict.

In 1993 two Army Blackhawk helicopters were shot down during Operation

Provide Comfort by friendly fire. A contributing factor to the incident was the

failure to integrate positive and procedural control measures.7 Had the Army

complied with the positive control measures required, and had the Air Force

aircraft recognized the procedural control measures (flight plans) used by the

Army helicopters, the incident may never have occurred. To be effective, all

airspace users must understand all airspace control measures being used.

The Army's reliance on procedural control is compatible with joint

operations as long as two conditions are met. First, the Army recognizes that its

procedural control measures are approved by the ACA so that they can be

disseminated to all airspace users. Lastly the joint community must adhere to

current doctrine requiring the need for both positive and procedural control.
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Does Procedural Control Adequately Allow for Inter-connectivity within Army and
Joint Systems?

In order to operate in the joint environment, the Army recognizes the need

to have systems compatible with joint systems. TRADOC Pamphlet 525-5

identifies this need for the future battlefield, calling for "joint, multinational and

interagency connectivity.",75 Does the Army's use of procedural control enable

compatibility with joint systems?

Joint doctrine cites the need of a single individual, the Airspace Control

Authority, to control all airspace in the Joint Operations Area. Because all

airspace is doctrinally controlled by the ACA, joint doctrine also requires the ACA

to approve all airspace control measures. This includes procedural control

measures used by the Army. This doctrinal requirement drives the necessity for

there to be a timely interface between the Army and joint systems.

Since procedural control measures are agreed upon orders and

procedures, then it is imperative that distribution of orders and procedures is

timely during the course of combat operations. To solve this information

dissemination problem, the Army and joint community relies on automation

systems. It is the inter-connectivity of these information systems that is crucial to

the success of the A2C2 system on the future battlefield.

The primary system used within the joint community for airspace control is

the Contingency Theater Automated Planning System (CTAPS). Although this

system will be replaced within the next several years, CTAPS is the system on

hand today.7 It is through CTAPS that the Army must interface all of its A2C2

requirements. The task is immensely complex when one considers that every

31



single air corridor or other procedural control measure used by any Army system

must doctrinally be approved by the ACA. Without virtually seamless inter-

connectivity between automation systems, the sheer volume of information can

potentially render the joint airspace management system ineffective.

Army automation systems currently do not interface well with the joint

community. TRADOC Pamphlet 525-72 highlights the Army's current inability to

meet these interface requirements:

The current A2C2 system does not provide the ARFOR commander the
capability to interface his requirements with those of other airspace users.
This lack of inter-connectivity within the Army - from the lowest to the
highest levels of command - currently prevents synchronized
operations.77

The Army's current automation systems that effect A2C2 are the Maneuver

Control System (MCS), the Advanced Field Artillery Tactical Data System

(AFATDS) and the FAADC21. None of these systems fully interface with

CTAPS. 8 Consequently, some manual conversion is required at locations where

CTAPS and the Army systems are co-located.

Currently there are two places where the interface between CTAPS and

the Army systems occur. The first is at the Corps level - the lowest level where

there is a CTAPS terminal within the Army structure. The second is at the

Battlefield Coordination Detachment, the Army's liaison element in the Air

Operations Center. The problem is that with so few places where interface can

occur, the results are that many procedural control measure are used and

implemented without the ACA and the rest of the joint community ever knowing

about them.79
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Even within the Army systems the automation interface is not seamless.

For example, MCS only has the ability to use some of the procedural control

measures that FM 100-103 and FM 100-5-1 define. Of the procedural control

measures that are used within MCS, not all of them transfer to either AFATDS or

the other ATCCS systems.8 Within the past several years the Army has made

dramatic improvements to increase the connectivity of its automation systems,

but the bottom line is that many procedural control measures still have to be

transmitted in an analog fashion to those who need it.

To solve the A2C2 automation interface problem, the Army began

development of the Tactical Integration Airspace System (TAIS) following Desert

Storm. TAIS is intended to interface the A2C2 functions of all the Army's Tactical

Command and Control Systems as well as with CTAPS. TAIS is still in the

testing phase, but is scheduled for fielding in 2001.~ If successful, TAIS will go a

long way to meet the required interface levels between Army and joint systems.

It is clear that the Army is working towards inter-connectivity with its own

automation systems as well as with joint systems. However it is also clear that

the Army's automation systems do not yet provide the seamless inter-

connectivity required for the use of procedural control measures.

Is Procedural Control Adequate for Current Battle Command Systems?

The Army places a high degree of emphasis on a leader's ability to look at

situations and execute the appropriate actions to achieve military objectives. The

leader's ability to accomplish this task is known as battle command. Battle

command has two components - decision making and leading.8 Each

component is vital to the commander's ability to achieve success. Does reliance
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on procedural measures enable the commander to exercise battle command

more effectively?

Doctrine describes the concept of visualization as one of the key aspects

of commander's ability to exercise battle command. It is through visualizing the

battlefield that the commander makes decisions and leads forces. Procedural

control measures enable this process. Previously agreed upon graphical control

measures that can be placed on a map are relatively easy to visualize on the

battlefield. They provide a basic framework to reduce the myriad of airspace

users into a relatively few, easily conceptualized mental models. From this

aspect, procedural control measures aid in the commander's ability to visualize

the battlefield and exercise battle command.

TRADOC Pamphlet 525-5 expands the implications of visualizing the

battlefield. It specifically calls for the need for commander's to visualize the

battlefield in the same way. It is no longer acceptable for individual commanders

to have a good view of the battlefield, it is imperative that all commanders "share

a common, relevant picture of the battlefield scaled to their level of interest and

tailored to their special needs.",83 The new concept of battlefield visualization is

the result of both the technology now available and the threats that the Army may

face. Unfortunately, the benefits provided by procedural control measures in

conceptualizing the battlefield do not enable commanders to see a common

relevant picture.

Procedural control measures do not allow commanders to see the true

picture of the battlefield. They only allow commanders to see what should be a
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picture of reality, not what reality actually is. This occurs for two reasons. First,

despite the best intentions, airspace users sometimes must deviate from

procedural control measures due to changes in the tactical situation. Procedural

control measures do not easily allow for commanders at all levels to recognize

these deviations and disseminate them in time to be effective. Secondly,

procedural control measures do not provide commanders an accurate picture of

the situation in respect to time. For example, a commander may know that there

is an active air corridor in his sector, but he may not know exactly when or if

aircraft will actually fly through it. The result is that procedural control measures

do not enable a truly common relevant picture.

The Army Battle Command Systems are supposed to enable commanders

to achieve this common relevant picture. Unfortunately, the ABCS systems

sometimes exacerbate the problems instead of solving them. On numerous

occasions during the Brigade Advanced Warfighting Experiment at the National

Training Center commanders made decisions on what the ABCS computer

screens showed, in spite of having other information that indicated the screen

displays were wrong.8 ABCS systems allow for rapid distribution of procedural

control measures, but degrade from a commander's ability to visualize the

battlefield when situations change.

Procedural control helps commanders conceptually understand the

battlefield. However they also serve as a potential hindrance in maintaining a

common relevant picture with other commanders.

is Procedural Control Adequate for Operations with Higher Tempos?

Field Manual 10 1-5-1, Operational Terms and Graphics, defines tempo as
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"the rate of military action."85 The Ar my believes that on the future battlefield,

"tempo will grow in importance." 86 The degree to which tempo may increase is

not well defined, but is assessed as being higher than the rate of military action

today. If the Army organizes, trains and equips the A2C2 system as designed,

will its reliance on procedural control allow for operations with higher tempos?

TRADOC Pamphlet 525-5 identifies higher tempos as the result of an

increased threat and the Army's desire for simultaneous operations. As threat

capability increases, the Army recognizes the need to increase its capability as

well. The method the Army is pursuing is transforming the current force into a

knowledge-based force.8 By understanding the situation better, the Army can

then make more timely and accurate decisions than its opponents. The Army is

also espousing simultaneous operations. Not a revolutionary concept, but the

implications are still profound. As more and more operations are conducted

simultaneously, the requirement to analyze the situation and make decisions in a

time-constrained environment becomes more important.

The ability of procedural control measures to adequately support

operations with higher tempos is marginal. If there is no change in the situation

during the course of the operation, then procedural control measures are

adequate. It is when the situation changes that makes procedural control

inadequate. This is not due the nature of procedural control itself, but rather to

the ability of the current A2C2 system to disseminate the changes in procedural

control measures necessary to meet the new situational requirements.

Disseminating procedural control measures is a time consuming process.
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From the multiple units that can nominate measures, to the approval process by

the ACA to the final dissemination of the approved procedures simply takes

time. 8 ABCS enables this process to occur more rapidly than before, but fails to

meet the requirement. 89 The procurement of TAIS is one example of the Army's

realization that ABCS does not meet the requirement.

Procedural control measures are not incompatible with operations of

higher tempo. However, the current A2C2 system makes procedural control

measures inadequate in higher tempo operations where the environment

changes. The speed that changes must be disseminated to all members of the

combined arms team outpaces the ability of the current system to accomplish

this task.

Summary

Of the four criteria that the Army's reliance on procedural control was

examined against, procedural control only meets one. Procedural control is fully

compatible with joint doctrine. There are however shortcomings in the ability of

procedural control to meet the other three. Of those that it failed only one, the

adequacy of procedural control in relation to current battle command systems, is

a failure of the doctrine. The remaining two criteria, inter-connectivity and higher

tempo operations, are failures of the current A2C2 system that implements

procedural control.

This chapter examined the adequacy of procedural control itself against

future requirements. It showed that there are shortcomings in both the doctrine

itself and the current ABCS system that implements that doctrine. The last

chapter draws conclusions and identifies potential solutions to address the
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shortcomings of procedural control.
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CHAPTER FIVE
CONCLUSIONS AND RECOMMENDATIONS

If TRADOC Pamphlet 525-5 is a prediction of the future, then it is proving

to be an accurate prediction. Many will argue that it is a self-fulfilling prophecy

since the same institution that wrote the document is also partially responsible for

how the Army will fight future conflicts. Those critics are correct, but it does not

change the fact that the types of operations that the pamphlet describes are

coming to fruition.

It is almost a forgone conclusion that the Army will operate in a joint

environment. The change in the Army from a forward-deployed force to a power

projection force reinforces the concept of future conflicts being joint conflicts.

Additionally, the conflicts in the Balkans and Southwest Asia indicate that the

U.S. Army will also operate within a combined environment more often than not.

Fighting within a joint and combined environment also raises numerous

challenges.

One of the largest problems that U.S. forces have experienced in the past

decade is the inter-connectivity of its systems between services and even more

importantly between the U.S. military and our allies. A lack of inter-connectivity

between systems defeats their intended purpose. In the case of the U.S. military,

a lack of inter-connectivity sometimes increases the force structure required in

order to enable the other services or nations to be compatible. Inter-connectivity

and compatibility must be a goal for all airspace coordination systems, including

A2C2.

A2C2 is not immune to these changes taking place. The recent events in
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Kosovo illustrate this point. During the course of the conflict, the issues of joint

doctrine, inter-connectivity, and battle command came to the forefront. These

issues were compounded by the increased tempo of the operation. Robert Wall

noted in Aviation Week that "one of the most serious issues has been

coordinating air activity in the very narrow airspace for Operation Allied Force." 90

Within a relatively short period of time, Kosovo enumerated the deficiencies in

the A2C2 system against the backdrop of the type of operation that TRADOC

Pamphlet 525-5 describes as the future of warfare.

The experience of Task Force Hawk during Kosovo indicates that the

current A2C2 system does not fully meet the needs of the Army. Task Force

Hawk had difficulty in coordinating airspace control measures with the Combined

Force Air Component Commander (CFACC). 91 This difficulty led to increased

tension between the services over airspace control. This is just one example of

why the A2C2 system needs evaluation.

Conclusions

Despite a changing environment, the Army should continue to rely on

procedural control as the basis for the A2C2 system for two basic reasons. First,

the majority of the problems associated with procedural control could easily be

fixed if the Army adhered to its current doctrine and were to make minor changes

to fully comply with joint doctrine. Secondly the Army does not have the

resources necessary to rely primarily on anything other than procedural control

today. Nor is it foreseeable that the Army will have the resources to implement

sweeping changes in the future. Given the available resources, procedural

control provides the commander an adequate solution to airspace control.
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Procedural control measures provide a relative freedom of action for Army

airspace users to react to changing situations. With proper usage, procedural

control can "enhance the commander's flexibility, reduce coordination

requirements, and create an environment that enables commanders to execute

combat activities without undue delays.",92 Procedural control measures also

ensure compatibility with not only the other services, but those of allied nations

as well. Positive control measures are resource intensive. Procedural control

measures offer a low cost and redundant method to accomplish the same

mission of airspace control.

No matter how well executed, procedural control methods have limitations

that cannot be completely overcome though. Reliance on procedural control

measures will not allow the commander to achieve a common relevant picture of

the battlefield as TRADOC Pamphlet 525-5 calls for. It is also unlikely if the

dissemination of procedural measures will ever be able to fully keep pace with

the higher tempo of operations envisioned for future conflicts. There are certain

limitations of procedural control that must be addressed in order to establish the

optimal A2C2 system.

Previous recommended solutions to fix the shortcomings for A2C2 are

unacceptable. The 1990 study entitled the Adequacy of Army Airspace

Command and Control on the Airland Battlefield called for increases in

personnel, equipment and time dedicated to perform the A202 mission.9 The

1993 Army Airspace Command and Control Action Plan for Issue Resolution also

called for the same solutions.9 The problem is that the recommended solutions

41



are all means to improve procedural control. Unfortunately, even if the resources

called for were available, they could not solely overcome the inherent problems

associated with procedural control.

There is little debate that the resources that these studies called for would

help alleviate the problems with A2C2 if the resources were available. Since the

publication of these studies, the Army has seen a decline in personnel.

Additional personnel and training time may be a viable solution to alleviate some

of the deficiencies of A2C2, but it is not a realistic one. The Army should look

towards different solutions to fix the problems associated with A2C2.

Any failure of procedural control does not imply that positive control meets

the requirements of A2C2 for future operations. Positive control was not

examined in the monograph and no conclusions should be drawn against it.

Recommendations

The Army should continue to rely primarily on procedural control methods

for its A202 system. While there are limitations to procedural control measures,

they still provide the best method of airspace command and control given the

Army's current resources. The cost of relying on positive control measures is

prohibitive given the current structure.

The Army should update its doctrine to comply with joint doctrine. Over

the past several years, joint doctrine has matured. The Army needs to update its

doctrine to reflect the changes made within the joint community. The Army is

moving in the right direction. A new FM 100-1 03 will be released within the next

year. This new document alleviates many of the conflicts between joint and

previously published Army doctrine.
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The Army should begin to examine incorporating more aspects of positive

control into its method of airspace control. The ultimate execution of procedural

control methods can be improved, but only to a limited extent. Certain aspects of

positive control may fill the void.

One possible aspect of positive control that could be incorporated into the

A2C2 system is electronic tracking of airspace users. Digitization provides

today's force a method of incorporating some advantages of positive control

without the force structure overhead of full positive control. Near real tracking of

airspace users (through the use of self position reporting devices) was

demonstrated with some success at the National Training Center during the

Brigade Advanced Warfighting Experiment.9 This how ever was a relatively

sterile environment, and may not turn out to be the panacea to fix A2C2. Further

study is needed, but the requirement for commanders to have full situational

awareness still exists.

The environment that the Army operates in has changed since the end of

the Cold War, but the Army should continue to rely on procedural control as the

basis of its A2C2 system. Procedural control methods alone cannot meet the

demands of the Army as envisioned by TRADOC Pamphlet 525-5, but they do

provide a sound basis for airspace management given today's resources.
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