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Air Defense Artillery hit a home run dur- 
ing the recently completed ADA Functional 
Area Assessment (FAA). The Army Vice 
Chief of Staff (VCSA) approved, with no 
detours, our "road map" to the 2 1 st century. 
ADA commanders who attended the ADA 
Commanders' Conference in April have 
been fully briefed on the FAA results, but I 
want to summarize the good news for all 
ADA soldiers. 

Patriot Force. The Vice Chief acknowl- 
edged the stress frequent deployments have 
placed on our Patriot soldiers. We have a 
"green light" to activate a tenth Patriot 
battalion this October. We plan to return 
one Patriot battery from Europe (V Corps 
Patriot) and one reduced-readiness battery 
from Southwest Asia to help activate the 
new battalion, 3-2 ADA, in October 1996 at 
Fort Bliss, Texas. The Vice Chief also sup- 
ports standardizing Patriot battalions at five 
batteries and will continue to support reen- 
listment incentives for Patriot soldiers. 

Divisional Air Defense. The Vice Chief 
thinks air defense battalions belong in the 
division. He supports heavy-division stan- 
dardization and approves our plan to stan- 
dardize light and special divisions with 12 
Avengers and eight manportable Stinger 
teams. 

Army National Guard. Stabilizing and 
modernizing the Army National Guard air 
defense force is vital because the Guard is 
taking on more important total force mis- 
sions. The Vice Chief supports our plan to 
convert Guard Hawk and Chaparral battal- 
ions and AvengerIStinger battalions. The 
Army Staff supports a buyout of 93 Aveng- 
ers to make the plan work. I believe Avenger 

Intercept 
Point 

is the optimal system for the Guard to train 
and fight. 

ADA Brigade Relocation. The Vice 
Chief supports the 3 1 st ADA Brigade's relo- 
cation to Fort Bliss in FY96. The 35th ADA 
Brigade is scheduled to relocate to Fort 
Bliss in FY97. Their arrival will help trans- 
form Fort Bliss into the Army's "Air Defense 
Center of Excellence" and will enhance the 
installation's role as a Force XXI power- 
projection platform. 

Army Air and Missile Defense Com- 
mand (AAMDC). The Vice Chief supports 
the establishment of the AAMDC, to be 
commanded by a brigadier general, pro- 
vided we can support the grade structure 
from within Air Defense Artillery. Prairie 
Warrior and Roving Sands '96 should vali- 
date the AAMDC concept. We hope to cre- 
ate the organization in October 1997. 

I also expressed to the Vice Chief our 
concerns over the shortage of ADA officers, 
a problem I think the branch itself can re- 
solve, and ambiguities in joint air and 
missile defense doctrine. I told him that 
increasing the realism of the air threat por- 
trayal at combat training centers and in 
modeling and simulations is now my num- 
ber one priority. 

In 1918, the Westervelt Board, or "Cali- 
ber Board," shaped America's antiaircraft 
force for decades to come. In 1986, the 
FAAD Working Group established a "sys- 
tem of systems" approach to air defense in 
the forward area. FAA '96 is also likely to 
achieve status as a watershed event in the 
annals of the "First to Fire" branch. There 
are still some "speed bumps" on the road to 
Force XXI, but our road map is well defined. 
Air Defense Artillery is leading the charge 
into the 2 1 st century! 

Maj. Gen. John Costello 
Chief; Air Defense Artillery 

Such a revolution would 
touch virtually all aspects of 
the military establishment. 
Cruise missilesand unmanned 
aerial vehicles would replace 
fighter planes and tanks as 
chess pieces in the game of 
military power. Today's mili- 
tary organizations-divisions, 
fleets and air wings - could 
disappear or give way to suc- 
cessors that would look very 
different And if the forces 
themselves changed, so too 
would the people, as new 
career possibilities, educa- 
tional requirements, and pro- 
motion paths became essen- 
tial. New elites would gain in 
importance: "information 
warriors." for example, might 
supplant tankers and fighter 
pilots as groups from which 
the military establishment 
dnws the bulk of its leaders. 

- Eliot A. Cohen, 
"A Revolution in Warfare," 

Foreign Affairs, 
March-April 1996 
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Approximately 100 different types 1 of cruise missiles are now being pro- 

CRUISE MISSILES: 
Tomorrow's Threat 

by Col. Allen M. McDovidlr. and Copt Brian E. Bosworth 

Since the success ofthe Tomahawk 
in the Persian Gulf War, proliferation 
of cruise missile technology, including 
land attack cruise missiles (LACMs), 
has skyrocketed. To understand the 
severity of the cruise missile threat, 
we must look a t  the stressing 
characteristics of cruise missiles. 
Briefly stated, cruise missiles have a 
small radar cross section (one-tenth 
the size of an average tactical fighter) 
and can fly unpredictable ingress 
routes at high speeds and low altitudes. 
They can strike targets with pinpoint 
accuracy and, with the advent of smart 

HIGH 

LOW 

submunition warheads, can strike 
moving targets as well. Cruise missiles 
employ unitary and smart 
submunitions, and may serve as 
vehicles for weapons of mass 
destruction. Typical missions for 
cruise missiles include strategic attack, 
air interdiction, anti-armor and 
suppression of enemy air defenses; 
they can also be used as terror 
weapons. What really makes cruise 
missiles so dangerous is their lack of 
a detectable launch or an easily 
detectable in-flight signature. 
Moreover, they are deadly accurate. 

- - 
duced, and almost all variations have 
ranges in excess of 150 kilometers. 
They range from the highly exported 
French Exocet, with its extremely 
versatile launch platform configura- 
tions, to the air-launched U.S. AGM- 
129A that boasts a 3,000-kilometer 
range and a 200-kiloton nuclear war- 
head. Although the vast majority of 
cruise missiles are anti-ship (greater 
than 70 percent), Third World nations 
desiring pinpoint accuracy see 
LACMs as an attractive tactical bal- 
listic missile (TBM) alternative. 

Cruise missiles reap the benefits of 
technological advancements in terms 
of lethality and availability. Today's 
cruise missiles come equipped with 
both inertial navigation and terminal 
guidance packages for pinpoint accu- 
racy. Several systems, such as the 
terrain contour matching system and 
global positioning system, correct the 
in-flight drift associated with inertial 
navigation systems. New terminal 
seekers (such as imaging infrared [IIR] 
and millimeter wave [MMW]) along 
with automatic target recognition 
seekers are resulting in extremely 
small circular errors probable. Dual- 

1990-2000 2001 AND BEYOND 

mode seekers, with some combina- 
tion of IIR, MMW or anti-radiation 
homing seekers, are becoming very 
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Ifgiven $50M, "Any" adversary could buy. .. 
A Poor Man 's Air Force 

Contingency Forces 

Source: U.S. Army 1995 Modernization Plan 
Low Cosmigh Benefit Drives Increasing Threat 

attractive because of their extreme 
accuracy and relative immunity to 
countermeasures. Unlike a ballistic 
missile, cruise missiles currently have 
very good accuracy, and the next gen- 
eration of LACMs is expected to be 
even better. 

It is almost impossible to deter- 
mine exactly how many cruise mis- 
siles reside in the arsenals of coun- 
tries around the world. More than 65 
countries have imported cruise mis- 
siles, and some 19 countries either 
have cruise missile programs in pro- 
duction or are actively developing 
cruise missiles. Obviously, any coun- 
try desiring to acquire an LACM ca- 
pability will be able to do so. The 
United States must continue its ef- 
forts to deter this proliferation and 
must poise itself to counter this threat 
should deterrence fail. 

Russia, France, Italy, Germany, Is- 
rael, South Africa and the United 

States rank at the top of the cruise 
missile production line. Although 
Russia has produced the greatest num- 
ber of cruise missile systems, many of 
these are aged and technologically 
obsolete. France, a current leader in 
the development of cruise missile tech- 
nology, is expected to field the next 
generation "Tomahawk-like" cruise 
missile (called the Apache) before the 
turn of the century. 

Action on the open market has been 
mainly limited to anti-ship cruise mis- 
siles. France, China and Russia, the 
major exporters of these systems, con- 
tinue to sell anti-ship cruise missiles 
around the world. The Exocet missile 
system, for example, is being used by 
more than 35 countries, including Iraq 
and Libya. Although the next genera- 
tion of LACMs and their inherent tech- 
nological advances have yet to see 
mass proliferation on the arms mar- 
ket, it is only a matter of time before 

Third World countries like Iraq and 
Libya begin adding these very ca- 
pable weapon systems to their arse- 
nals. 

Countering the Threat 
Who can best counter the cruise 

missile threat? The answer lies in an 
analysis of the challenges posed by 
the threat. These challenges fall into 
three main categories. 

Detection and early warning, which 
covers launch detection and in-flight 
early warning, probably is the area of 
greatest difficulty. Because of their 
limited infrared signatures and low 
radar cross sections, cruise missiles 
are an inherently stealthy opponent. 
Complicating this matter are their 
rather extreme flight profiles and un- 
predictable ingress routes. 

Acquisition andfire control is also 
a very difficult area to deal with for 
the same reasons. The one advantage 
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we have in this category is that, as- 
suming we have already detected the 
target during the detection step, we 
have a pretty good idea of its location. 
"Cueing" allows us to narrow the 
search considerably, thus minimizing 
search time. 

The third area of concern is the 
actual engagement of the missile. This 
is the easiest of the three categories to 
deal with, provided we accomplish 
the first two correctly. 

U.S. military joint capabilities 
(Army, Air Force, Navy and Marines) 
to counter cruise missiles are currently 
under development and refinement. 
The U.S. Navy faces a significant anti- 
ship cruise missile threat; its focus, 
correspondingly, is on protecting ships 
at sea, leaving the defense against 
LACMs to the Army, Marines or Air 
Force. The Marines, although some- 
what capable of countering the cruise 
missile threat with their ADA battal- 
ions, have far too limited an amount 
of assets to cover more than their own 
areas of operation. Our Air Force fight- 
ers are the most capable in the world, 
but the challenge lies in detection and 
early warning. Moreover, reaction 

FAAD CRUISE MISSILE DEFENSE 

time and positioning of combat air 
patrols makes this a very difficult prob- 
lem - even if the airborne warning 
and control system is reconfigured for 
cruise missile flight profiles. 

The U.S. Army's capabilities 
against LACMs include the Patriot 
missile system and the forward area 
air defense (FAAD) family of weapon 
systems: Avenger; Bradley Stinger 
Fighting Vehicle-Enhanced or Line- 
backer; FAAD command, control, 
communications and intelligence 
(C31); and the ground-based sensor 
(GBS). Although the Patriot system is 
very effective against cruise missiles 
flying against it, its restricted area of 
coverage, coupled with the unpredict- 
able ingress routes of cruise missiles, 
limit its overall effectiveness. More- 
over, the detection ranges for cruise 
missiles are simply not great enough 
to give the limited amount of Patriot 
assets an adequate capability to pro- 
vide both TBM and LACM defense 
for the entire spectrum of key assets it 
must protect. Even the Patriot Ad- 
vanced Capabilities-3 (PAC-3) up- 
grade cannot totally alleviate these 
limitations. 

- -  

AVENGER STC 

The most capable weapon sys- 
tems to counter the cruise missile 
threat today are also the least com- 
plicated. FAAD systems currently 
hold the most promise in this area. 
For example, the all-weather, night- 
capable, forward-looking infrared- 
equipped Avenger is capable of fire 
control and engagement, but is lim- 
ited in its detection capabilities. The 
GBS and FAAD C31 fieldings will 
offset this limitation. Together these 
systems will provide early warning 
and digital communications and dis- 
play down to individual fire units. 
Furthermore, the Avenger slew-to- 
cue modification, when fielded, will 
decrease the time necessary to slew 
and acquire the target, thus increas- 
ing effectiveness. 

The Linebacker will also have sig- 
nificantly improved capabilities 
against cruise missiles. Not only will 
it keep up with the maneuver forces 
and fire on the move, its inherent GBS 
to FAAD C31 link and slew-to-cue 
capabilities will provide much-needed 
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air defense protection of our heavy 
divisions. 

All of the FAAD systems use the 
Stinger missile, which is slated for some 
major improvements in the near future. 
The current reprogrammable micropro- 
cessor round is being improved in a 
two-step operation. The first of these, 
Block I, will extend the missile's bat- 
tery life, improve its lethality against 
attack helicopters and eliminate the need 
for superelevation, making it more 
adaptable for air-to-air users. Block I1 
will upgrade the seeker, improving the 
missile's acquisition capabilities against 
low-observable threats and helicopters 
in clutter. 

Future Countermeasures 
Two systems currently in develop- 

ment promise to reinforce the b y ' s  
arsenal against cruise missiles. 

The Aerostat is a variant of a sys- 
tem that has been in use for well over 

200 years: the balloon. During Rov- 
ing Sands '96, a 71m Aerostat will 
demonstrate how its technology - 
lighter-than-air craft fitted with a se- 
ries of sensors - will enable us to 
engage cruise missiles over the hori- 
zon. 

This system has many promising 
attributes. One obvious benefit is that 
it will expand detection ranges by 
decreasing the limiting factor of the 
earth's curvature. Aerostat will pro- 
vide significant cost savings over 
maintaining manned aircraft fitted 
with similar sensors. Another im- 
provement is its reliability and easy 
maintainability. Aerostat will reap 
large benefits, not only in early warn- 
ing technology, but also in improving 
ground-based missile systems' abil- 
ity to counter all low-flying aircraft. 

The second system that will im- 
prove our capabilities against cruise 
missiles is the Corps Surface-to-Air 

Missile (SAM), also known as 
MEADS (Medium Extended Air De- 
fense System). This follow-on to Pa- 
triot, although in its infancy, should 
bolster the Army's abilities to counter 
a myriad of threat aerial platforms, 
including cruise missiles and TBMs. 
Under current schedules, a version of 
Corps SAMIMEADS will hit the field 
by fiscal year 2005. 

- 

Col. Allen M. McDavidIr. is the TRADOC 
System Manager for Forward Area Air 
Defense, Fort Bliss, Texas. He has experience 
ot both corps and division level air defense, 
as well as joint experience at the Defense 
Intelligence Agency. Capt. Brian E. 
Bosworth's experience includes more than 
three years in the 32nd Army Air Defense 
Command as o Hawk officer. During 
Operation Desert Storm he served as assistant 
battalion S-3 for a VN Corps HowklPatriot 
task force. Bosworth is now an acquisition 
officer serving with the TRADOC System 
Manager for Forward Area Air Defense. 
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some cruise missiles 
all of the time. We 
have to stop all 

Operation cruise missiles all of 
Desert Storm, the time. 
with its barrage Detection of low- 
of Tomahawk altitude cruise missiles 
missiles, sent a by surface-based air de- 
message to countries fense systems is presently 
around the globe: "If you range-restricted due to the earth's 
don't have a cruise missile, get curvature and terrain features that 
one." In today's arms bazaar, any coun- 
try, or for that matter, any political 
faction, can easily purchase a potent 
cruise missile capability, a point made 
clear in the preceding article. Supply 
rises to meet demand, and demand is 
high. 

The good news is that the technol- 
ogy required to counter cruise missiles 
israpidlyevolving.Thebadnewsisthat 

it's still not perfected. Cruise missiles 
are tough to handle because their small 
size and unpredictable flight patterns 
make them difficult to detect. They can 
skim the surface of the seas, zigzag 
through mountain passes or come at 
you from any direction. And since cruise 
missiles can carry warheads of mass 
destruction, it's not enough to stop all 
cruise missiles some of the time, or 

mask these low-flying targets from sur- 
veillance and tracking sensors (e.g., ra- 
dars). This causes the target acquisition 
and fire control sensor volume to be 
much smaller than the associated air 
defense interceptor's kinematic enve- 
lope. The resultant disparity between 
the acquisitionlfire control sensor and 
interceptor footprints constrains cruise 
missile engagement ranges and 
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timelines, thus reducing the defended 
battle space. Recognizing this situation, 
it was imperative that the services ex- 
plore methods to enhance cruise missile 
defense capabilities. 

The Army Mountain Top Experi- 
ment is the U.S. Army'sparticipation in 
the joint (U.S. Navy and U.S. Army) 
Cruise Missile Defense Advanced Con- 
cept Technology Demonstration 
(ACTD) that explored one way to 
counter the low-altitude cruise missile 
threat. This Navy-initiated activity was 
sponsored by the Under Secretary of 
Defense for Acquisition and Technol- 
ogy. The U.S. Army was then invited to 
participate in the exercise and use test 
range services already funded by the 
U.S. Navy. 

ACTDs help air defense streamline 
the process for exploring operational 
and cost effectiveness issues while mini- 
mizing the technical risks. By defini- 
tion, an ACTD is intended to facilitate 
the transition of advanced technology 
concepts into the operational force struc- 
ture with appropriate consideration of 
operational concepts, technical require- 
ments and affordability issues associ- 
ated with potential follow-on acquisi- 
tion of novel elements. 

The Special Programs Office of 
the Program Executive Office for Mis- 

sile Defense, Huntsville, Ala., man- 
aged the U.S. Army experiment with 
the assistance of civilian and military 
personnel from the U.S. Army Space 
and Strategic Defense Command, the 
U.S. Army Missile Command, the U.S. 
Army Air Defense Artillery School, 
the White Sands Missile Range and 
the 1 1 th ADA Brigade. Though initi- 
ated in January 1994, integration of 
this complex experiment did not start 
until August 1994. 

Mountain Top was a twofold chal- 
lenge: first, to demonstrate that the air 
defense sensor horizon (also called line 
of sight) can be extended by elevating 
surveillance and fire control radars on a 
surrogate airborne platform (for this 
experiment, on amountain ridge at 1,200 
meters elevation), and second, that the 
air defense system can compensate for 
resultant latencies and inaccuracies (po- 
sitional and angular) inherent in gener- 
ating and transmitting target track files 
from this elevated sensor to the air de- 
fense fire unit. 

Since the U.S. Army concept of en- 
gaging low-altitude cruise missiles be- 
yond line of sight (BLOS) entails using 
airborne fire control radars to provide 
midcourse updates to an active-seeker 
interceptor to fly to an acceptable ac- 
quisition basket, the Patriot Advanced 

have been the optimum Mountain Top 
system. However, PAC-3 development 
is in its early stages, and consequently 
was unavailable for the BLOS demon- 
stration. 

To demonstrate the U.S. Army 
BLOS concept without access to a 
PAC-3 interceptor, the Mountain Top 
team devised an innovative test ap- 
proach. Their solution was to com- 
bine a captive carry test (CCT), con- 
sisting of a prototype PAC-3 seeker 
suspended from a test aircraft with a 
real-time, high-fidelity, six-degree-of- 
freedom virtual engagement intercep- 
tor simulation. Both the CCT and the 
simulation, called the Virtual Engage- 
ment Simulation Tool, or VEST, were 
then connected to tactical command, 
control and communications equip- 
ment. The objective of this combina- 
tion was to attain the most realistic 
demonstration possible, in real time, 
by combining the engagement pro- 
cesses of the air defense fire unit, 
CCT and VEST. 

To conduct virtual engagements, 
the tactical fire unit (i.e., components 
of the Patriot missile system with sol- 
diers from 2-7 ADA) provides com- 
mand, control and communications 
operations, processes the elevated- 
sensor track data and transmits the 
track data to the VEST. The VEST 
uses the track data the fire unit pro- 
vides for fire control solution, launch, 
midcourse and endgame functions in 
a real-time "virtual environment" that 
includes the target position. Any 
change in actual target drone dynam- 
ics that the elevated sensors detect are 
transmitted to the fire unit, processed 
and sent to the VEST, whereby the 
"virtual" interceptor responds accord- 
ing to PAC-3 based guidance and con- 
trol algorithms. During the virtual en- 
gagement, differentially corrected glo- 
bal positioning system data (five 
meters spherical error probability, 
nominal) of target position ("truth") 
is also transmitted to the VEST. This 
information is used to define the ac- 
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tual target position in the simulation. 
At the time of target acquisition, the 

MOUNTAIN TOP 

virtual engagement seeker DEMONSTRATION CONFIGURATION 
%& a> &s%.%L 'ex:' 

model calculates angle, range lib 
and Doppler errors and signal- 
to-interference ratios to deter- I 
mine if the cue was accurate 
enough to acquire the target. If 
not, an angle search is initiated 
in an attempt to acquire the tar- 
get. Upon target acquisition, the 
seeker transitions to autono- 
mous track and intercepts the 
target. 

Although the VEST is a high- 
fidelity six-degree-of-freedom 
model, the need to run in real 
time forced minor fidelity com- 
promises in the virtual engage- 
ment phenomenology models 
(second- and third-order effects 
in seeker and terrain clutter mod- 
els). To compensate for these 
model simplifications, CCTs 
were conducted using the proto- 
type PAC-3 seeker to provide 
actual seeker 
drone. During 

data on the target 
the Mountain Top 

MOUNTAIN TOP 
COMMUNICATION ARCHITECTURE 

exercises, and while the virtual 
interceptor engaged the virtual 
target in the VEST, CCTs were 

concurrently conducted. The fire 
unit generated a target position 
uplink message, which was then 
transmitted via the Patriot mis- 
sile system radar (ANIMPQ-53) 
to a data-update receiver on the 
CCT aircraft. Sensor-generated 
target position(s) were then used 
to slew the on-board active Ka- 
band seekerthat, inturn, pointed, 
acquired and tracked the target. 

0 ' :  .:.. . 
Neitherthe VEST northe CCT .- . ., .. 
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singularly provided the necessary 
fidelity forMountain Top, but by 
combining the high-fidelity attributes 
of both test tools, it was possible to 
perform a real-time, high-fidelity, end- 
to-end demonstration of the U.S. Army 
BLOS concept without requiring alive- 
fire test. Mountain Top is the first 
program to synchronize a high-fidelity 
simulation and CCT, with a tactical air 

defense system, in a real-time test 
environment. 

Results 
Mountain Top was completed on 

Jan. 26,1996. At theconclusion ofthe 
demonstrations, a combined total of 
1 12 CCTs and virtual engagements 

had been conducted, of which 101 
were classified as successful, two as 
failures and nine as no tests (i.e., ad- 
verse anomalies that were not attrib- 
utable to the Mountain Top system). 
The figure on the following page il- 
lustrates the altitude at which surro- 
gate cruise missiles (RC- 12, F- 16 and 



MOUNTAIN TOP 
PERFORMANCE MATRIX 

BQM-74) were flown and the range at 
intercept. 

Preliminary results indicate that the 
nominal track positional error, trans- 
mitted throughout the Mountain Top 
communications architecture, was 6 1 
meters (root-sum-square for X, Y, Z) 
with a total uncompensated track la- 
tency of 100 milliseconds. However, 
as the successful results of the dem- 
onstration show, these errors are ac- 
ceptable for a ground-based air de- 
fense system to accept remote track 
data and complete an engagement. 
The virtual engagement simulator rou- 
tinely conducted successful engage- 
ments at ranges exceeding 70 kilome- 
ters at very low altitudes. 

The Road Ahead 
The critical Mountain Top issue 

was whether a ground-based air de- 
fense system could use remote track 
data from a surrogate airborne sensor 
to conduct a BLOS engagement. The 
successful results achieved have 
proven this concept. This then raises 
the question, "Where does the air de- 
fense community go from here?" The 
optimal solution will be one where the 
cost-per-kill of a cruise missile is low 
and effective defense of our troops 
and assets is achieved. 

The following considerations are 
designed to initiate the process for de- 
termining an approach for the future: 

The application of the BLOS 
cruise missile kill impacts on the battle 
managementJcommand, control, com- 
munications and intelligence as it now 
exists. This includes the determina- 
tion of what communication system 
timelines are acceptable to an active 
system, the impact on track accuracy 
due to sensor data link latency, an 
assessment of the impact on weapon 
performance on one or  more 
handovers, and the peak level require- 
ments for current and planned sys- 
tems. 

There are several doctrinal and 
tactical implications associated with 
a BLOS engagement. What is the 
potential degradation in performance 
when the added responsibility of 
BLOS is assigned? What is the im- 
pact of added requirements on ground- 
based systems? 

The combination of hardware 
and software requirements of an air- 
borne sensor needs to be determined. 
What combination of elevated 
sensor(s) used in conjunction with 
ground-based systems creates themost 
effective cruise missile defense cov- 
erage? 

The most important question to be 
evaluated is whether or not there is an 
appreciable military value added when 
it is possible to engage cruise missiles 
beyond the line of sight of ground- 
based system sensors. 

In the coming months, Fort Bliss 
and the rest of the air defense commu- 
nity will begin to formulate a strategy 
to answer some of these questions. 
Fort Bliss is already beginning to draft 
operational concepts and requirements 
with rationale for cruise missile de- 
fense and an over-the-horizon sensor. 
Exercises such as Roving Sands '96, 
Prairie Warrior, Theater Missile De- 
fense Experiment '96 and several 
models and simulation efforts will be 
coupled with Mountain Top results to 
provide analysis for this effort. 

Summary 
Mountain Top has been a tremen- 

dous success. All stated objectives 
were achieved, and the program was 
accomplished on time and under bud- 
get. Mountain Top proved that cruise 
missiles can be engaged beyond the 
line of sight of a ground-based air 
defense system sensor, and this con- 
cept can be applied to U.S. Army air 
defense doctrine and systems that em- 
ploy active-seeker interceptors. 

The effective use of an ACTD 
has enabled the air defense commu- 
nity to streamline the process of 
moving advanced technology into 
the area of potential acquisition. 
Finally, the use of state-of-the-art 
technology during the conduct of 
this experiment once again proves 
that Air Defense Artillery is leading 
the way to Force XXI. 

Capt. Matthew Quinn worked as the 
combat developer representative for the 
Army Mountain Top Experiment He is 
assigned to the Weapons and Requirements 
Division. Directorate of Combat De- 
velopments, U.S. Army Air Defense Artillery 
Shool. 
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LOMMON 

My biographical sketch, which appeared 
in the March-April issue ofADA magazine, 
detailed my past assignments, overseas 
tours, military education and various 
achievements. So rather than repeat what's 
already been printed, I'll talk about those 
things the bio didn't explain. 

I've spent most of my Army career in 
divisional and corps units; in fact, I'm the 
only ADA branch command sergeant major 
in recent history to come from a corps as- 
signment directly to Fort Bliss. I'm elated 
that I was fortunate enough to have been 
selected for this position, and promise to do 
everything in my power to support and 
improve the "First to Fire" branch. 

During my incoming change of command 
ceremony, I promised to "not forget where 
I came from." When I was first stationed at 
Fort Carson, Colo., I lived in a one-bedroom 
kitchenette apartment with a wife and a 
child to feed on a private's pay - just like 
most of you. I couldn't afford anything else. 
That period of my life left the address of the 
kitchenette forever engraved inmy memory. 

I've also done my time in Korea and 
Germany, so I'm no stranger to financial 
hardships and family separations. I un- 
derstand exactly how our Patriot soldiers 
feel each time they face another rotation 
in Southwest Asia. 

During the years of working my way up 
through the ranks, I've formed a soldier- 

ing philosophy that has helped me suc- 
ceed both professionally and personally: 
Whateveryou do, i t  mustpass the common 
sense test. 

I plan to put this common sense ap- 
proach to work in my new assignment. 
Common sense tells usthat we do not live 
in a perfect world. Neither do we belong 
to a perfect branch. I believe that Air 
Defense Artillery can do a better job, and 
I have several plans in the making to 
strengthen our branch while improving the 
quality of life for ADA soldiers. Being the 
branch command sergeant major puts me in 
a position to not only bring these issues to 
the leadership's attention, but to effect 
change - to make a difference. 

Change doesn't necessarily mean rein- 
venting the wheel. Sometimes, change is 
simply a better way to do what we already 
do well. Other times, change may define 
a way to get out of the rut, to stop "doing 
things the way we've always done." 

We can make a difference. Send me your 
suggestions; voice your concerns. Together 
we can make Air Defense Artillery the place 
soldiers want to be. 

Soldiers, America's Heartbeat! 

Jeffery G. Jordan 
Command Sergeant Major 

REMEMBER YOUR ROOTS! 

When ycw start f i i n g  L e  you're 
someone of importame or carry 
influeme, go tty to d e r  your 
neighbor's dog @round. 

- T u a s  "'I&" Bender 
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do little to reverse this trend. Battle dam- 
age caused by small arms fire is generally 
inflicted by a two- or three-man enemy 
team armed withM-16s. Withthe fielding 
ofthe M-3P machine gun forthe Avenger 
and small arms weapon systems for many 

JRTCTrends of our Stinger teams, why are we being 
outgunned? The answer is in a general 
lackofproficiency in basic fieldcraft skills 
as we move aroundthe battlefield, occupy 

Force Protection positions and engage aircraft. 
ADAunits generally experience a 100- Units often view movements around 

to 200-percent attrition of weapon sys- the battlefield as administrative moves; 

JRTC is currently conducting a doc- 
trine, training, leader development, or- 
ganization, materiel and soldiers 
(DTLOMS) study of 1 1 recurring trends. 
One objective of the study is for JRTC 
to focus efforts toward reversal of these 
trends over the next year. Seven of the 
1 I trends have major air defense in- 
volvement: 

Force protection. 
Deliberate, quick and combat 

decision-making process with emphasis 
on wargaming. 

Staff integration and synchroniza- 
tion. 

Situational awareness and battle 
tracking. 

Command, control and communi- 
cations. 

Synchronization of the combined 
arms team. 

Targeting. 
While I plan to discuss all seven of 

these trends in detail from an air defense 
perspective, this issue I'll focus on force 
protection. I'll pinpoint what units are 
doing well or in what areas they need to 
improve, and recommend solutions to 
reverse each of the trends. Don't limit 
your use of these recommendations to 
succeeding at the JRTC; rather, view 
them from a "how to succeed on the 
light battlefield" perspective. 

tems during a typical JRTC rotation. 
Analysis indicates that the majority of 
this battle damage is the direct result of 
minefields, small arms fire and air-to- 
ground engagements. Minefield damage 
generallyresultsfiom alackof situational 
awareness, which I'll address in a future 
issue.Damagefiomsmallmsfireandair- 
to-ground engagements generally results 
from poor intelligence preparation of the 
battlefield (IPB), fieldcraft and lack of 
integration with supported or adjacent 
units. 

IPB. While development of the aerial 
portion of the IPB and the concurrent 
integration with the S-2's product has 
greatly improved, ADA units remain pri- 
marily focusedonairavenuesofapproach 
and potential targets of enemy air. While 
the brigade combat team expends consid- 
erable effort planning and executing op- 
erations to suppress enemy air defense 
(SEAD), they seldom consider the possi- 
bility that the enemy will, at some point in 
the operation, focus on destroying the 
brigade's ADA assets. JRTC observer- 
controllers often witness a well-executed 
enemy SEAD operation that systemati- 
cally attrits ADA assets until the enemy 
has virtually unlimited freedom of ma- 
neuver. The problem is the failure to iden- 
tifyADAassetsasoneoftheenemy'shigh 
payofftargets. 

Fieldcraft. ADA units often become 
frustrated at the high casualty rates they 
experience and begin to believe they can 

seldom do they plan and execute moves 
as a combat operation. But they must 
integrate with key elements ofthe brigade 
and battalion staff prior to movement. 
They should also address key questions 
and issues before the move. Is the chosen 
route clear? Have minefields been found 
along the route? What friendly units does 
the routepassthrough? Most importantly, 
could we synchronize ourmovementwith 
another unit using the same route? 

Occupation of position is a critical 
event for air defenders. Teams are usually 
operating alone at this point and seldom 
have a dedicated security force to assist in 
clearing the position. Understanding and 
executing proper reconnaissance, selec- 
tion and occupation of position (RSOP) 
procedures is key to successful occupa- 
tion. Most units have excellent tactical 
standing operating procedures (TSOP) or 
battlebookproceduresconcerning RSOP 
that, if followed, can increase survivabil- 
ity. Once in position, units again need to 
follow their established procedures. Pri- 
orities of work focused on constant im- 
provement of the position (with one team 
memberalwayspulling security) andcon- 
tinuous situational awareness combine to 
greatly enhance survivability. 

Avenger and Stinger teams are most 
vulnerable during and after aircraft en- 
gagements. The pyrotechnic devices that 
JRTCusesto simulatethemissile'ssmoke 
trail instantly reveal the fire unit's posi- 
tion. Unfortunately, trends indicate that 
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teams rarely move to alternate positions 
after engaging. Comments fiom oppos- 
ing force (OPFOR) pilots during after- 
action reviews prove that if teams move 
just two or three hundred meters after 
firing, they will significantly increasetheir 
survivability. 

An oft-proposed solution to the Stinger 
and Avenger attrition problem is dedi- 
cated infantry security. Some missions 
may require this security, butthis solution 
may cause ADA units to be perceived as 
a combat burden rather than a combat 
multiplier. Simply increasing the amount 
of integration between the fire units and 
the supported unit will greatly enhance 
force protection. Occupy positions within 

existing unit perimeters, establish com- 
munications with units in the immediate 
vicinityandensureintegrationofAvenger 
and Stinger positions into the brigade and 
battalion fire support plans. 

Summary 
ADA units can expect to suffer some 

attrition during their JRTC rotations. The 
challenge is to keep the amount of battle 
damage as low as possible. Development 
ofa detailed IPB, attention to detail onthe 
basics of fieldcraft, and integration with 
supported units should keep our air de- 
fenders in the battle. 

MAJ. MIKE HENCHEN 

108th Brigade 
Comes to 
Fort Bliss 

Fort Bliss and the El Paso commu- 
nity are becoming home to the 108th Air 
DefenseArtilleryBrigadefromFortPolk, 
La., as the advance party continues to 
lay the groundwork for the incoming 
units. 

The 108th ADA Brigade is made up 
of two battalions: the 1 st Battalion, 2nd 
Air Defense Artillery (Avenger), and the 
2nd Battalion, 43rd Air Defense Artil- 
lery (Patriot). The brigade also has the 
208th Signal Company, and the Patriot 
battalion has the 555th Maintenance 
Company. 

According to 108th ADA Brigade 
(Forward) CSM Harold E. Howell, the 
advance party began with three soldiers 
in September 1995. "We now have more 
than 170 soldiers who are rapidly gear- 
ing up for soldiers and their family mem- 
bers," Howell said. "They are acquiring 
barracks, motor pools, office buildings 
and different assets here [at Fort Bliss] to 
accommodate more than 1,200 soldiers 
of the 108th Brigade." 

The advance party includes repre- 
sentatives from each unit, plus person- 
nel from supply, maintenance and com- 
munications. With the advance party at 
Fort Bliss up and running, the rest of the 
soldiers will arrive in phases through- 
out the next several months. 

"The first phase was the advance 
party," said Howell. "The second phase 
will be the arrival of 2-43 ADA and the 
brigade headquarters, followed by the 
amval of 1-2 ADA and the Signal battal- 
ion. By the end of September, the entire 
brigade will be on the ground." 

SGT. TAMMY M. WEBB 

TC Trends 

ADA units are having difficulty pass- 
ing andreceivingearly warning, acritical 
positive command and control (C2) ele- 
ment. Accurate and timely early warning 
allows Avengers and Stinger teams to 
attack enemy aircraft, and also helps the 
maneuver commander protect his forces. 
Early warning dissemination requires 
carell  coordination to ensure that those 
who need early warning receive it at the 
proper place and time and in the proper 
terminology. 

Directedearly warnings are early warn- 
ings used to alert a particular unit, units or 
area ofthe battlefield. Directedearly warn- 
ing defines the local air defense warning, 
states whether the aircraft are friendly or 
unknown, identifies a cardinal direction 
and, if known, specifies the most likely 
affected assets within the local maneuver 
force. Directed early warning must be 
quick, simple and redundant in nature. 

Local air defense warnings have three 
designations.ADynamitewarningmeans 
aircraft are inbound or attacking locally 
now, and response is immediate. Under 
the Lookout designation, aircraft are in 
the area of interest but are not threatening, 
or are inbound and there is time to react. 
Snowman warnings mean aircraft are not 
in the area or have left the area, and attack 
is improbable. 

Local air defense warningsparallel air 
defense warnings, but tactical ADA lead- 
ers choose the level of warning. Units 
should incorporatelocal airdefense warn- 
ings into the local tactical standing oper- 
ating procedures, explaining what re- 
sponse the supported unit desires when a 
local warning is broadcast. 

Interaction and integration with the 
brigade is critical during any planning 
process. The ADAcommandermust syn- 
chronizehisplanningeffortswiththoseof 
the brigade to ensure the successful dis- 
semination of air defense warnings 
throughout the brigade. 

SFC S C O n  M. PERKINS 
























































