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Intercept 
Point 

The increased range and accu- 
,cyofrifledfirea,smadetight 
formations prohibitively expen- 
sive (in humanlives) bythemid- 
nineteenth century, yet com- 
manders could not switch to 
open formations until the ad- 
vent ofportable radio communi- 
cations during World War 11. 
Radio allowed small groups of 
soldiers (platoons, to disperse, 
take cover and ,talk the en- 
emy, thereby decentralizingthe 
decision-making Process dur- 
ing baffle. Artificial intelligence 
is now creating the means to 
,centralize decision-making 
through the use of "baffle man- 
agement systems" to 
the the implementation last detail. of a plan to 

war in the Age of Intelli- 
gent Machines 

Manuel De Landa 

Those whose power is threat- 
ened by the Wead Of demOc- 
racy and markets will always 
have a personnel stake re- 
sisting thosepractices with pas- 
sionate intensity. When such 
leaders sit atop regiona1 pow- 
ers, such as Iran and Iraq, they 
may engage in violence andlaw- 
I ~ S S ~ ~ S S  that t h ~ a t e n s  the 
UnitedStatesandotherdemoc- 
racies. Such reactionary, "back- 
lash states" are more likely to 
sponsor terrorism and in 
weapons of mas destmtion 
and ballistic missile technolo- 
gies. 

Former Anthony National Lake security 
Advisor 

duced a smaller force based largely within the 
continental United States that must be capable 
of projecting power into contingency theaters 
and conducting operations across the spectrum 
of military operations fim nation building to 
total war. 

Revised warfighting doctrine emphasizes 
joint action to achieve decisive victory with 

Former Director of Intelligence R. James 
Woolsey furnished the following colorful 
and, to my mind, highly accurate description 
of the post-Cold War threat environment: 
"We have slain the [Soviet] dragon. But we 
now live in a jungle filled with a bewildering 
variety of poisonous snakes." Of course, it's 
not just the threat that has changed; the U.S. 
Army has also changed, and will continue to 
change. 

  he A m y  of the early 21st century will be 
a very different Army than the one that is now 
emerging from its Cold War cocoon. But 
Force XXI, which should be fully operational 
by 2010, is only the first stage of an even 
grander metamorphosis into the "Army After 
Next." The soldiers of ForceXXI will counter 
today's "rogue's galley" of regional threats; 
the soldiers of the Army after next will con- 
fiont threats now only dimly perceived - 
perhaps an emergent superpower - with 
weapons yet conceived. 

We expect the ADA mission to change 
little in the early decades of the 21st century. 
What will change is the way we will fight with 
Force XXI, the technologies we will apply 
and the threat we will face. 

In this issue, ADA magazine begins publish- 
ing the fmt in a series of articles excerpted 
virtually intact from the Air and Missile De- 
fense Master Plan, the guide to Army air and 
missile defense force modernization through 
2010. The master plan responds to dramatic 
changes in national military strategy that, in 
turn, are, the products of several converging 
factors: 

The restructuring of the force has pro- 

minimum casualties. Seamless interface be- 
tween sister services will offset quantitative 
losses with qualitative advantages. The age-old 
rivalry between the Army, Navy and Air Force 
will, in the future, exist only on the athletic 
field. 

The proliferation of weapons of mass 
destruction, the availability of technology to 
deliver those weapons and the emergence of 
rogue states or sub-states (ethnic, cultural or 
religious factions) that possess a fanatical dis- 
regard for consequences have transformed the 
geopolitical environment. 

Despite declining modernization budgets, 
increasing opportunities have arisen to lever- 
age weapons and information technologies that, 
when properly harnessed, will afford us an 
unparalleled ability to dominate any future ad- 
versary at any time, under any conditions. 

The fielding of weapon systems and capa- 
bilities described in the plan, along with im- 
provements in doctrine, leader development 
and organization, will allow ADA soldiers to 
execute Force XXI operations and achieve the 
ADA vision - a stabilized, reorganized, stan- 
dardized, modernized, modularized and right- 
sized force that can fight and win on the Force 
XXI battlefield. 

The future doesn't just happen; tomorrow is 
shaped by actions we take today. We can, in 
large part, determine our own destiny by . . . 

Leading the Charge to Force 

Maj. Gen. John Costello 
ChieJ Air Defense Artillery 



People are the key to our mili- 
tary defense. Their willingness to 
serve, their williness to endure 
hardship, their willingness to en- 
dure the rigors ofcombat and their 
willingness to put their lives on the 
line for this country and suffer the 
slings and arrows of outrageous 
fortune that befalls them - that's 
the key to defense. 

S e n a t o r  M a x  C l e l a n d  

W e  recruit a soldier, but we 
retain a family. Sixty-three per- 
cent of the ormed forces are 
married, compared to 47 per- 
cent at the end of the Vietnam 
War. W e  must Concentrate on 
tradit ional incentives for re- 
cruiting and retention such as 
compensation, education, re- 
tirement benefits, reenlistment 
bonsues and so forth, but also 
medical care, chi ld care, 
schools, housing, exchange 
ond commissaries. 

Maj .  G e n .  A l f o n s o  
Len h a r d t  

Commander. U.S. Army 
Recruiting Command 

Marry a woman w i th  brains 
enough fo r  t w o  and you'll come 
o u t  even. 

Je f fe ry  G. J o r d a n  
Command Sergeant Major 

Observation Post ! 
Saluting ADA Soldiers 

Greetings to all from my fox- 
hole at Fortress Bliss, Texas. 
The first part of this column 
salutes ADA soldiers. The sec- 
ond part deals with issues - 
sexual harassment and retention 
rates - that we must resolve. 

I recently visited ADA units from Ger- 
many to Hawaii and from the desert sands of 
Saudi Arabia to the desert sands of the Na- 
tional Training Center (NTC). Each time I 
talk to soldiers and see how professionally 
dedicated they are, I swell up with pride and 
go look for the retention NCO to reenlist. 
You're all doing a hell of a job! This includes 
soldiers who wear Signal, Quartermaster, Ord- 
nance and other combat service support insig- 
nia. Without these soldiers in our ranks, we 
could not accomplish our ADA mission. 

When I asked soldiers if they were good at 
theirjob, I got that "RCA Dog look" and then 
a resounding "Hooah! Sergeant Major, I am 
the very best at my job." 

I watched soldiers do Scud drills at Alkarj, 
Saudi Arabia, after three months in country 
with the same enthusiasm they displayed the 
first day in country. 

At the NTC, during the 4th Infantry 
Division's advanced warfighting exercise, 
Avenger crewmen were bursting with pride 
as they described battle scenarios and ex- 
plained they were waiting for orders to con- 
tinue Hind-hunting in the "Dust Bowl." 

Soldiers who tested the Bradley Line- 
backer, Avenger Slew-to-Cue, Sentinel and 
Forward Area Air Defense Command, Con- 
trol, Communications and Intelligence sys- 
tem at the NTC did an outstanding job. They 
set the warfighting standard for DivisionXXI. 
Even the Army chief of staff joined in the 
unanimous accolades. 

CSM Robert Fox of 4-3 ADA continues to 
keep me informed of the contributions sol- 
diers of his battalion are making to peace- 
keeping efforts in Bosnia. And I surely don't 

want to forget the great job divisional ADA 
and Patriot soldiers are doing in Korea - the 
world's hottest "hot spot." I still have ADA 
soldiers to visit at the Joint Readiness Train- 
ing Center and Forts Drum, Riley, and 
Campbell. But for now, I need your help in 
a few areas. 

Sexual Harassment. You have received 
the chain teaching and heard horrible stories 
about your comrades in arms. I'll give you 
some quick advice: Do what's right. Ask 
yourself if your mother would approve of 
your behavior; if she wouldn't, don't do it! 
Respect all human beings. Walk a mile in their 
boots and spend some time in their foxhole 
before you decide to strip them of their re- 
spect and dignity. 

Retention. Too many good soldiers are 
leaving the Army in large numbers. I ask that 
before you leave, you take a hard look at your 
life in the military and weigh all that is good 
against all that is bad. Ifyou still feel youmust 
go, then thanks for all you've done to make 
our Army stronger and our country a shining 
example to the world. But make sure you 
leave for the right reasons, not because you've 
listened to rumors that benefits and pay are on 
the decline. The Army has launched several 
initiatives to significantly improve soldier 
quality of life. Give these initiatives time to 
take hold. And don't let "friends" make the 
decision for you. Make the decision on your 
own. Do what's right for you and your family. 

By all means, don't make a decision while 
you're angry. If I had quit because something 
or someone made me angry, my career would 
have been a very short one. Remember: "That 
which doesn't kill you only makes you stron- 
ger." We need good soldiers to stay and be- 
come great leaders. 

From my OP to yours, this is "ADA 7" out! 

Jeffery G. Jordan I 
Command Sergeant Major 
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Tactical High-Energy Laser 
Space and Strategic Defense Command 3 experimental 
laser system will counter short-range rockets 

The U.S. &my Space and Strategic 
Defense Command is working on a new 
active defense weapon system concept to 
enhance protection for combat forces and 
theater level assets for the Force XXI 
Army. The mobile Tactical High-Energy 
Laser (THEL) weapon system will pro- 
vide an innovative solution for the acqui- 
sition and close-in engagement problems 
associated with so-called "dumb muni- I 
tions" - a primary concern because 
counter-battery fire may not be an option 
in densely populated areas. I 

For several years, the Space and Strate- 
gic Defense Command has pursued devel- 
opment of a mobile TI-EL concept that 
could provide new air and missile defense 
capability. Numerous Department of De- 

I 
fen= high-energy laser development pro- I 
grams over the last 20 years have proven 
and demonstrated the effectiveness of 
beam-generation and beam-pointing tech- Tactical ~igb-Energy Laser systems may provide air defense for the 'Army After Next." 
nologies that support the THEL concept. 
Force XXI advancements in the area of real-time situational 
awareness now make it possible to capitalize on the prime 
attributes of a THEL in operational scenarios. 

THEL will fire at the speed of light fm close-in engage- 
ments where time lines are very short. Costs will run only a 
few thousand dollars per kill or less, with a deep magazine to 
counter saturation attacks. Not only can a THEL weapon 
system destroy a target, but it can also degrade, disrupt, or 
damage targets. This enhances operational flexibility and 
effectiveness against a wide variety of air threats. The THEL 
weapon system will enhance the effectiveness of the short- to 
medium-range air defense architecture. 

The effectiveness of high-energy lasers against short- 
range rockets was tested and demonstrated ia. the Nautilus 
p r o p ,  an outgrowth of Pmject Strong Safety, in collabora- 
tion with Israel. The program was conducted primarily at the 
U.S. Army Space and Strategic Defense Command High- 
Energy Laser Systems Test Facility at White Sands Missile 
Range, N.M. It used only a fraction of the power of the Mid- 
Infrared Advanced Chemical Laser to emulate the W L  
weapon concept performance. 

The Mid-Infrared Advanced Chemical Laser is a megawatt 
class, deuterium fluoride chemical laser operating since the 
early 1980s. Alter a series of static and dynamic tests, the 
program successfully destroyed a short-range rocket in flight 
on Feb. 9,1996. This success triggered the next development 
in the Space and Strategic Defense Command's THEL devel- 
opment effort. 

In April 1996, the prime minister of Israel, Simon Peres, 
met with President Clinton and Secretary of Defense William 
Peny. During the meeting, the United States made a commit- 
ment to assist brae1 in the development of a THEL Advanced 
Coacept Technology Demonstrator Laser by the end of 1997, 
This commitment, based on the succes8 of the Nautilus 
program, will help Israd defend cities in northern Israel from 
the h a t  posed by Katyusha and other short-mge rockets. 

In July 1996, the Space and Strategic Defense Command 
awarded a contract to TRW of Redondo Beach, Calif., for the 
design, development and fabrication of fhe THEL demonstra- 
tor, which will be a transportable, tactical-sized deuterium 
flueride chemical laser. The effort includes development and 
testing of the laser and/or fluid supply assembly; the pointer 
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and/or tracker; a command, control, communications and 
fire-control system; modification of and interface with a 
radar provided by Israel; and l~mited aspects of support 
equipment to demonstrate feasibility and to support possible 
future field testing. 

It will take about 21 months to design and build the system, 
followed by 12 to 18 months of field testing. The THEL 
demonstrator will provide the first opportunity to assess the 
utility of high-energy lasers in an operational scenario. 

If successful, the dcmonstrator may pave the way for future 
development of a THEL User Operational Evaluation System 
for use in U.S. peacekeeping and conlingency operations. The 

U.S. Army Air Defense Artillery School, Fort Bliss, Texas, 
officially designated as the proponent for THEL by the U.S. 
Army Training and Doctrine Command, will develop a mis- 
sion need statement and an operational requirements state- 
ment for the ini~ial THEL configuration. 

Evolving high-energy laser, beam-control and digital 
battlefield inforrnat~on technologies promise to combine 
into a highly effective THEL weapon system for Force XXI 
air defense. For more information, please contact: U.S. 
Army Space and Strategic Defense Command, Public Affairs 
Office P.O. Box 1500, Huntsville, AL 35807-3801. Phone: 
205-955-3887 

ADA Commanders' Conference 
Air Defense Artillery leaders will turn their attention to the 
creation of the 'Army Afer Next' 

at hand the creation of the Army After Next, 
the future force that will evolve from Force 
XXI." 

The ADA Commanders' Conference will 
feature formal presentations by senior De- 
partment of the Army and ADA leaders on 
June 17 and 18. On June 19, ADA com- 
manders and command sergeants major will 
form discussion groups to explore the 
impact of the changing geopolitical envi- 
ronment on ADA doctrine, organizational 
structure, leader development, materiel and 
soldiers as the "First to Fire" branch pre- 
pares for the millennium. 

This year's ADA Commanders' Confer- 
ence fee will be $20. The conference fes- 

Maj. Gen. john Costello, at podium, will weclome Army and ADA leaders to the 1997 ADA tivities will kick off june 16 with a morning 
Commanders' Conference, June 16 to19, at Fort Bliss, Texas. golf tournament at the Fort Bliss Golf Club 

Maj. Gen. John Costello, chief of Air Defense Artillery, followed by an ice breaker hosted by Major General and Mrs. 
will host the 1997 ADA Commanders' Conference fiom Costello. The conference agenda includes a formal banquet 
June 16 through 19 at Fort Bliss, Texas. This year's confer- the night of June 18 at the Fort Bliss Centennial Club. Major 
ence theme is "Into the 21st Century." A two-day industry defense corporations have been invited to display advanced 
symposium on June 13 and 14 will precede the commanders' air defense weapon systems and technologies. 
conference. The two-day industry symposium will focus on Address questions concerning the 1997 ADA Cornmand- 
far-reaching technology and future initiatives linked to the ers' Conference and industry symposium to: Capt. Nick 
"Army After Next." Barnhardt and SFC Lori Walsh, ADA Commanders' Confer- 

"Since the end of the Gulf War, we have kept our eyes on ence Project Office, DSN 979-027210273 or Commercial 
the ball - the still-to-be-completed transition of Force 9 15-568-027410273. 
XXI," said Costello. "The ball is still descending, but now it's Address E-mail to: cdrconf@bliss-idms.army.mil1. The 
time to glance down field - to look into the future - before project office's FAX number is DSN 978-0274 or Commer- 
making the catch. We'll divide our attention between the task cial 91 5-568-0274. 
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3-6ADA Restores Last 'Big Gun' 
Weighing 32 tons, the 'Stratosphere Gun' was the largest 
and last antiaircraft artillery piece 

ARROGANT 
A R M I E S  

$t Oraet fflltlrrty Bfsasero andl * 
the Bsnerelr Behind Them 

Soldiers of the 3rd Battalion, 6th ADA Brigade, Fort 
Bliss, Texas, are restoring a 120mm rifle-bore antiaircraft 
artillery piece nicknamed the "Stratosphere Gun" to combat 
readiness. The restoration project is the battalion's contribu- 
tion to Fort Bliss' "Adopt an Artifact" program, a campaign to 
rescue historic air defense artifacts from oblivion. 

Units participating in the Adopt an Artifact program are 
restoring 14 air defense artifacts stored in sites scattered 
across Fort Bliss for display in a temporary Air Defense 2 

1 
Artillery Museum annex. Fort Bliss hopes to open the annex. 
(Building 756, a large warehouse at the corner of Carter and 
Pleasonton) in June. Plans are to eventually move the artifacts 
into a new, 130,000-square-foot Fort Bliss Museum facility 
(see "Operation Enlightenment," page 54). 

Stratosphere Guns, the largest and last of America's big 
antiaircraft artillery guns, were replaced by Nike Ajax sur- 
face-to-air missiles in 1955. The gun that 3-6 ADA is restoring 
was found in a warehouse at Rock Island Arsenal, Ill., and 
moved to Fort Bliss eight years ago. The air defense battalion 
is looking for veterans who served on, or are familiar with, the 
system to help in the restoration project and participate in the 
commemoration ceremony. Veterans wishing to volunteer 

may call (915) 

1 
568-5208. 

Spc.MicbaelScott Spc jason j. Srader, left, and CWO Kenneth L. Lane are among 3-6 
Fort Bliss Montior ADA soldiers working to restore the "Stratosphere Gun" to fighting trim. 

I EXCERPTS 
A "pattern repeated endlessly" from the French and Indian 

War (1754-1763) to Somalia (1993) 

"These are small wars, what Kipling called the 'savage wars of peace.' And while this kind 
of war goes back almost to the dawn of recorded history . . . this book will explore eleven 
different military expeditions launched by a variety of world powers in the imperial age-the 
eighteenth, nineteenth and twentieth centuries. 

Each of these expeditions stands alone as a separate snapshot ofhistory. But they have one 
thing in common: every one of these arrogant armies meets its match in strange and distant 
corners of the earth fighting tribesmen and dirty, rumpled soldiers representing those 'inferior' 
cultures. 

The fate of those arrogant imperial armies - the awful defeats they suffered - is a 
powerful commentary on human folly. Nothing goes wrong quite so dramatically as a 
disastrous military expendition." 
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Sentinel Fielding on Schedule 
Forward area air defense command-and control keeps 
pace with ground-based sensor felding 

Some ADA units are already deploying 
Sentinel ground-based sensor and forward 
area command and control nodes in real- 
life missions and in advanced warfighting 
execises. For example, the 1st Battalion, 
3rd Air Defense Artillery, Fort Stewart, Ga, 
served as the test-bed unit for the Sentinel 
ground-based sensor. Last summer, the 
battalion's Sentinel Platoon successfully 
deployed its ground-based sensors and for- 
ward area air defense command and control 
sensor nodes to defend the Olympic Games - - 
(see "ADA Medals at the Olympics", page 
44). And the 1st Battalion, 44th Air De- 
fense Artillery, Fort Hood, Texas, received 1 
three initial production Sentinel radars to 
suo~ort  the recent Task Force XXI Ad- - -~ . . . - . - - . - . - - . - . - - - - - - -- - - . . 

vanced Warfighting Exercise. The Sentinel ground-based sensor saga is a procurement and fielding success story. 

But most short-range air defense units still eagerly await The Sentinel saga is turning into a procurement, testing 
the arrival of Sentinels and forward area air defense com- and fielding success story. Sentinel Radar Product Verifica- 
mand and control equipment. Fortunately, the wait will not be tionTestingat White SandsMissileRange,N.M., andRedstone 
a long one. Arsenal, Ala., continues smoothly and on schedule. In June, 

the 1-44 ADA will be the first unit equipped when new 
equipment training is completed. 

The feedback on Sentinel from air defense soldiers at Fort 
Hood and those conducting product verification testing at 
White Sands Missile Range has been extremely positive. 
They have discovered, for example, that the Sentinel has 
about 60-percent commnality with Field Artillery's Firefinder 
Radar. This promises to make Sentinel's logistical support 
much less expensive than predicted. 

1-44 ADA soldiers did complain that the original Sentinel 
power generator, which is mounted on the high-mobility, 
multipurpose, wheeled vehicle, or Humvee, was too noisy for 
tactical operations. Reacting to their concern, the Sentinel 
program manger redesigned the mount and replaced the 
power unit with an MEP-8 13 Tactical Quiet Generator. This 
generator also powers forward area air defense command and 
control equipment, but the Sentinel model puts out 400Hz of 
power instead of 60Hz. The new generator will be fielded 
during the first quarter, fiscal year 1998. 

Short-range air defense battalions will place Sentinels and 
AN/TSQ-183 sensor nodes in their headquarters and head- 

forward area air defense command and control equipment command post (AWSQ-184) and all authorized hand-held 
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terminal units. This will pemmit separated batteries to train on 
electronic warfare procedures as if a Sentinel were present. 

Many air defenders understandably think of Sentinel and 
interfacing forward area command and control equipment as 
a colnpositc package - one, after all, would be worthless 
without the other. However, the Sentinel and forward area air 
defense command and control are separately fiinded pro- 
grams towed by their own procurement loco~notives. 

In January, the 3rd Battalion, 4th Air Defense Artillery, 
82nd Airborne Division, bccame the seventh battalion to 

ized installation kits, which will become part of the 3-4 
ADA fielding, were demonstrated at Fort Bliss, Texas, in 
January. A retrofit plan for units already equipped with 
colnrnand and control equipment is in the works. 

Re-engineering work required to routc electronic warfare 
data from the SINCGARSs mounted in Avenger turrets to the 
hand-held terminal units and/ or siluplified hand-held tctmi- 
nal units has also been complcted. Avenger systems will have 
to be dc-mated while a wiring harness is installed to accom- 
modate the modification. Thc Army hopes to obtain the 

receive forward area air defense command and control equip- funding necessaly to make the modification throughout short- 
ment and thc first unit in the Army equipped with new range air defense. 
generation common command and control hardware and 
software. As always, Air Defense Artillery is leadingthe way. 

Meanwhile, the U.S. Army Training and Doctrine Com- 
mand System Management Office continues to work closely 
with the Program Office-Forward Area Air Defense to de- 
velop standard installation kits for the enhanced position 
location reporting systems and single-channel ground and 
airborne radio systems (SINCGARSs). These standard- 

Lt. Col. Michael Six 
CW3 Gary Hood 

I aps 
Air Defense Artillery's roll call of living World War Il Commissioned from the United States Military Academy, 

heroes grew one name shorter Feb. 3 when "Taps'bounded West Point, N.Y., in 1932, Messello served in various artil- 
over the grave af Col. William Massello Jr. lery and antiaircraft artillery units throughout his career, He 

Massello is best remembered for his courageous actions retired from the Army in 1960. k resident of El Paso, Texas, 
against Japanese forces on Bataan and Corregidor. As the Massello spent the years following his Army career as a math 
commander of a 60th Coast Artillery antiaircraft battery on teacher. He is survived by his wife and four children. 
Corregidor during the most desperate 
hours of the battle for the Philippines. 
Massello, then a major, earned the 
Distinguished Service Cross for hero- 
ism. Though seriously wounded, 
Massello refused evacuati~n for badly 
needed medical attention. Instead, he 
directed his men to strap him onto a 
stretcher from which he continued to 
direct withering fire on the attacking 
enemy force. Massello is credited with 
pulling the lanyard from his stretcher 
to fire the final artillery round from 
dorregidor's defiant gun batteries mo- 
ments before the Japanese overran the 
beleaguered island in Manila Bay. 

Inaddition to theDistinguished Ser- 
vice Cross, Messello was also awarded 
two Silver Stam, one Legion of Merit Fofl Bliss suldiers provided fiW rnilitorj honors as Col. William Massellb Jr., a hero of Botoan and 
and four Purple Hearts. Corregidor, was buried at Fort Bliss National Cematary. 
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35th ADA Brigade Arrives at Fort Bliss 
Air defenders applaud ~ > m ~  Reservists of the 134th 
Transportation Command for herculean labors 

No military spouse who's ever packed the family china for 
a permanent change of station would have blamed Lt. Col. 
Timothy M. Lund for succumbing to a full-scale anxiety 
attack the morning the "movers" arrived to move the 35th 
ADA Brigade from Fort Lewis, Wash., to Fort Bliss, Texas. 
What ifthey bust the phased array radar? What if they load the 
Patriot missile launchers wrong side up? To complicate mat- 
ters, the last of the brigade's equipment was scheduled to roll 
into Fort Bliss at about the same time the brigade was sched- 
uled to participate in Exercise Roving Sands '97, the giant 
exercise that annually turns Fort Bliss's sprawling training 
ranges into a simulated combat zone. 

The 35th ADA Brigade commander claims to have never 
had anything less than full confidence in the capabilities, 
expertise and professionalism of the 143rd Transportation 
Command. He had never worked with an Army Reserve 
transportation unit before, but the 143rd Transportation came 
with solid credentials. 

As the executive agent for transportation for the U.S. Army 
Reserve Command, the 143rd Transportation Command, 
which has about 70 percent of all the Army's transportation 
assets, is the only unit of its type in the Army Reserve. Last 
year, the command moved the 3rd Armored Cavalry Regi- 
ment from Fort Bliss to Fort Carson, Col. It has also helped 
transport medical supplies to American Indians in Utah, 
shipped equipment to and from Saudi Arabia and operated 
airfields and ports during Operation Joint Endeavor. In mov- 
ing the 35th ADA Brigade, the 143rd Transportation Com- 
mand lived up to its well-earned reputation. 

"The move verified the whole Army concept," Lund said. 
"I felt strongly that we had a real solid plan. I felt very good 
about the upcoming move. My folks have nothing but good 
things to say about the Reservists." 

The movement was momentous for Air Defense Artillery. 
The 108th ADA Brigade and 31st ADA Brigade had only 
recently moved to Fort Bliss from Fort Polk, La., and Fort 
Hood, Texas. The closure of the 35th ADA Brigade on Fort 
Bliss will complete the relocation of continental-based air 
defense brigades to Fort Bliss. Today, the three new arrivals, 
along with Fort Bliss's 11 th ADA Brigade and the U.S. Army 
Air Defense Artillery School's 6th ADA Brigade, form a 
uniquely powerful power-projection platform for theater 
missile defense. 

The muti-mode move, which got underway in February, 
occurred in three phases: sea, rail and highway. Nine boats put 

to sea with about 260 pieces of wheeled equipment, Tractor- 
trailers, carrying 150 full loads, rumbled down highways 
leading south, and 250 vehicles and containers made the trip 
by rail. The mammoth move eventually involved more than 
1,000 soldiers from 36 active Army and Army Reserve units 
working out of four sites: Fort Lewis, Port Hueneme, Calif., 
Phoenix, Ariz., and Fort Bliss. Regiments of local, state and 
federal highway and transportation officials also took part. 

Having reservists rather than commercial carriers move 
the 35th ADA Brigade saved the Atmy money, but Brig. Gen. 
Michael T. Gaw, commander of the 143rd Transportation 
Command, explained the Army was more interested in train- 
ing gained than dollars saved. "The reason for using the U.S. 
Army Reserve was not to save money but to provide valuable 
training experience. We are very careful not to infringe on the 
commercial sector, and training the U.S. Army Reserve is the 
primary reason for doing exercises such as this one." 

Even the decision to use boats, trains and trucks had more 
to do with training than money, Gaw said. Moving equipment 
by sea "closely mirrors actual wartime mission requirements 
that our units are expected to be able to perform upon mobi- 
lization deployments," he said. 

"I believe that the successful completion of this exercise 
clearly demonstrates the professional capabilities of the 
143rd Transportation Command and adds to its already rec- 
ognized accomplishments," Gaw said. "Equally important, 
however, is that the clear example our success demonstrates 
that the U.S. Army Reserve is clearly part of the Army." 

Maj. Gen. John Costello, Chief of Air Defense Artillery, 
characterized the arrival of the 35th ADA Brigade as an 
"important milestone" on the branch's journey to Force XXI. 
"The downsizing of the active force has required us to place 
tremendous trust in the Army Reserve and the Army National 
Guard. The magnificent performance of the 134th Transpor- 
tation Command demonstrates that our trust is well placed." 

Soldiers of the 35th ADA Brigade will follow their equip- 
ment to Fort Bliss. The relocated brigade is scheduled to 
"stand up" in mid July. 

Ssgt. Gwen Cooley 
Headquarters, 143rd Transportation Command 

Orlando, Fla. 
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ada digest 
Produces Mixed Results 

THAAD radar and guidance system function perfectly but 
interceptor misses ballistic missile target 

The Theater High-Altitude Area Defense 
(THAAD) system failed for the fourth con- 
secutive time to intercept a tactical ballistic 
missile target during a March 6 test at White 
Sands Missile Range, N.M. The March test 
was the seventh test flight, the fourth inter- 
cept attempt and the first test of a fully 
integrated THAAD system. 

Some observers saw the test results as a 
serious setback that might force the Army 
to reconfigure THAAD test and evaluation 
schedules, thus delaying fielding. Others 
worried that funding for theTHAAD pro- 
gram itself might be in jeopardy. Official 
Army press releases, however, pointed out 
positive aspects of the failed intercept at- 
tempt. 

"Analysis of the flight data is continuing 
to determine the cause of the malfunction," 
said a tersely worded press release issued 
the day of the test by the Office, Assistant 
Secretary of Defense. "Although the 
THAAD missile missed the target, the test - 

did yield valuable information that will be 
used to determine what corrections are required. Prelimi- 
nary indications are that the THAAD Radar and command and 
control system performed normally in this test." 

"Although an intercept was not achieved, the test did yield 
valuable information that the THAAD segments can operate 
as a system," said a statement released by the U.S. Army 
Program Executive Office-Air and Missile Defense, Hunts- 
ville, Ala. "Preliminary investigations indicate that the ground 
elements of the THAAD system performed normally. The 
radar tracked the theater ballistic target and the interceptor. 
The BMC41 [battle management command, control, commu- 
nications, computers and intelligence center] developed a 
launch solution and commanded the interceptor launch. Early 
in the interceptor flight it became apparent that the missile was 
not operating properly. Although the THAAD Radar and 
BMC41 continued to send course correction information to the 
interceptor, it did not make the minor corrections necessary 
for intercept. Analysis of flight data is continuing to determine 
the cause of the malfunctions. 

"This was the first mission in which the entire THAAD 
system was integrated and tested. The THAAD Radar, BMC41 

IeOKprOOf tact~col Dalllstic missile 

and launcher appeared to perform as expected," the Hunts- 
ville release continued. "This test, the seventh THAAD mis- 
sile flight, was another in a continuing series to verify the 
THAAD design and performance of the prototype system 
components." 

The THAAD system is the first air defense system specifi- 
cally designed to intercept tactical ballistic missiles. The 
Army envisions THAAD as the upper tier and Patriot as the 
lower tier of a near-leakproof, multilayered theater air and 
missile defense. THAAD is designed to intercept and destroy 
tactical ballistic missiles at higher altitudes and longer ranges 
than Patriot. Patriot destroys or diverts tactical ballistic mis- 
siles by exploding in close proximity and showering them 
with shrapnel. THAAD relies on sophisticated seeker and 
flight-control technologies to score direct hits on the war- 
heads of incoming missiles. The THAAD program is man- 
aged by the Ballistic Missile Defense Organization and ex- 
ecuted by the Army Program Executive Officer for Air and 
Missile Defense and the Army THAAD Project Manager. 
Lockheed-Martin is the prime contractor. Raytheon, the Pa- 
triot prime contractor, builds the THAAD Radar. 
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Challenge 
by Lt. Gen. Edward G. Anderson III lJ 

Since World War 11, when barrages of German V-1 "buzz 
bombs" and V-2 rockets hit London, commanders have rec- 
ognized the need to counter missiles through a broad array of 
tactics. Today, the target may be U.S. forces deployed over- 
seas, host population centers and geopolitical assets or the 
American homeland. As we approach the millennium, we 
must find ways to quickly and efficiently field affordable and 
effective national and theater missile defense systems. Meet- 
ing the global missile defense challenge is a top national 
security priority that demands close cooperation between the 
military and industry, Army components, the joint services 
and allied or friendly nations. 

In recent years theater missile defense, in particular, has 
received a lot of emphasis. Our Army and joint doctrine 
recognizes the value in synergistically applying multiple 
tactics against theater missile targets. The Army believes 
strongly in this approach. 

Attack operations - destroying theater missiles or missile 
infrastructure on the ground -is the preferred option. Taking 
cover or implementing passive defense measures, which 
reduce freedom of action, is the last option, but we must plan 
to execute passive defense in an efficient, imaginative and 
well-planned manner. The core of our joint theater missile 
defense, however, remains active defense, our capability to 
intercept and destroy missiles in flight. It is the backbone. 
Ensuring our ability to deploy, maneuver and sustain our 
force, while assuring protected populations that they have 
substantial protection, is critical to force-projection opera- 
tions. The fourth element of missile defense comprises com- 
mand, control, communications and intelligence - the battle 
management element. Advances in this area, including cue- 
ing, rapid sensor tasking, impact point prediction, fire distri- 
bution, efficient weapon-target pairing and other innovations, 
can reduce the magnitude of the missile threat and the burden 

on our active defense. The Army Force-Projection Tactical 
Operations Center, concluding its second year of tactical 
demonstrations, has done much to further our understanding 
of how to fight integrated theater missile defense. Keep in 
mind the value added by space operations. Since the days of 
the Redstone rocket and the Explorer 1 satellite, the Army has 
been a leader in space. Today, systems such as joint tactical 
ground stations, which are currently operating in two overseas 
theaters, are major contributors to force protection. 

Certainly, we also need to continue to refine all measures 
designed to counter theater missiles. But above all, we need to 
press forward in exploiting this decade's major active defense 
advances. The Patriot Advanced Capabilities-3 and the The- 
ater High-Altitude Area Defense system's progress are sig- 
nificant. Organizations such as the Ballistic Missile Defense 
Organization and the Army's air and missile defense cornmu- 
nities deserve recognition for their successes. 

We are seeing major developments in national missile 
defense as well. During the Cold War, the Army briefly 
deployed Safeguard, the world's first antiballistic missile 
system. Only one Safeguard site went operational before 
treaties that limited antiballistic missile system deployments 
caused the Army to close down the Safeguard project, but the 
lessons learned have not been forgotten. The Army's long 
tradition and rich expertise in antiballistic missile defense will 
be prominent in further developing our approach to defending 
the United States should the threat warrant deployment of a 
national missile defense system. 

The Army's successes in strategic-level ballistic missile 
defense also paved the way for our successful theater missile 
defense programs. The partnership between industry and the 
military, which has enabled these successes, has roots extend- 
ing back into the mid-1950s. In a 1962 test, when the Army's 
Nike-Zeus intercepted an intercontinental ballistic missile in 
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space above Kwajalein Atoll, our nation's space and missile 
defense effort achieved a major milestone. Missile defense 
has evolved steadily since those days. Hard work by industry, 
as well as the military, has fueled that evolution. This missile 
defense legacy makes us well-prepared to cross the thresh- 
old into the 21st Century. It is a legacy involving space, 
national missile defense and theater missile defense. 

Our future development of missile defense will have to be 
efficiently managed. In the future, that process of transition 
from ideas and concepts into deployed capabilities with 
ready-to-fire lights illuminated in control vans must be swift 
and affordable. The hand-offs from scientist to engineer to 
developer to operator may need to be less sequential and more 
parallel. We observed such accelerated activity during the 
Gulf War when Raytheon stepped up production of Patriot 
Advance Capabilities-2 missiles and sped new generations of 
target acquisition and tracking software to Patriot batteries in 
the midst of battle. This partnership between industry and the 
military will continue to grow in importance. When resources 
are tight and force structure reduced, a shared plan for the 
future is absolutely essential. We have to all be in the same 
staging area, ready to react as new threats emerge. 

Our national leadership is providing beacons to guide our 
missile defense efforts. During 1996, visionary thinking coa- 
lesced and emerged in important publications. Undoubtedly, 
the approach of the 2 1 st century inspires much of this think- 
ing. This visionary thinking is also prompted by other factors. 
We have had time to assess the meaning of the changing 
geopolitical environment, time to build up a historical view of 
the post-Cold War world, and time to develop strategies for 
coping with that new world order, or lack of order. 

Our national leadership has identified terrorism as a threat 
requiring special attention. Missile attack can be a terrorist 
tactic, especially when civilian populations are the targets. 
We experienced this tactic in the Gulf and saw it again this 
year off the shores of Taiwan as China conducted military 
exercises to flaunt its arsenal of tactical missiles. We will see 
more complex forms as land-attack cruise missiles appear in 
the arsenals of rogue states or those likely to turn adversarial. 
The deployment of Sentinel ground-based sensor units to 
watch over the Centennial Olympic Games in Atlanta sig- 
naled our awareness that the possibility of foreign or domestic 
terrorist air attacks within the United States can no longer be 
ignored. 

The future is uncertain and will present complex chal- 
lenges. The political influence and coercive potential in 
missile warfare is considerable. Initiatives such as the creation 
of the Joint Theater Air and Missile Defense Organization and 
the international Medium Extended Range Air Defense Sys- 
tem, commonly called WADS,  program demonstrate the 
comprehensive approach our nation is taking in a joint sense 
and international sense. 

We also must be ready to deploy an affordable national 
missile defense. Significant steps have been taken by the 
national leadership, the Ballistic Missile Defense Organiza- 
tion and the Army to ensure we are ready ahead of the threat. 
The U.S. Army Space Command is very active in improving 
missile defense command operations and associated opera- 
tional requirements. At the U.S. Army Space and Strategic 
Defense Command, we share Space Command's and the 
Ballistic Missile Defense Organization's view of the value of 
command and control simulations. This is especially true 

The missile threat made its debut during 
World War I1 when Germany launched 
barrages of V-1 "buzz bombs" and V-; 
rockets against London. At right, a V-1 - 
plunges past St. Paul's Cathederal. After 
an initial period of panic, antiaircraft 

forerunners of today's sophisticated cruise 
missiles. However, London remained 

and intercontinenal ballistic missiles. The 
V-2s continued to pound the city until the 
Allies overran their launch sites. I 
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today, when tight budgets demand highly efficient system 
acquisition. 

Leveraging technology is one potentially high-payoff av- 
enue when affordability is an issue and force structure is 
undergoing reduction. We should raise our concerns with the 
funding level for research, development and acquisition. The 
Anny has a well-thought-out plan for the ground-based com- 
ponent of the national missile defense system. We will work 
with our sister services and the Joint Staff to ensure our 
procedures support the full range of the systems our program 
executive offices and industry develop. 

The Army will continue its essential contribution to a wide 
spectrum of missions. Missile defense will be needed to 
enable many of those missions. The comprehensive offensive 
and defensive national missile defense strategy also charac- 
terizes our theater missile defense initiatives. "Jointness" will 
be the guiding beacon as we work to provide our commanders 
in chief with tailorable, flexible packages of multi-service 
capabilities. 

Theater missile defense is an essential element of Army 
XXI. Force XXI information acquisition and sharing tech- 
niques are essential to all elements of missile defense: attack 
operations, active defense, passive defense, as well as the 
supporting and enabling command, control, communica- 
tions, computers and intelligence structure. The theater-wide 
and, in some cases, global situational awareness required to 
fight missile defense battles is absolutely consistent with 
Army XXI initiatives. 

We have done much to implement the joint theater missile 
defense doctrine approved three years ago. We have a thor- 
ough understanding of options available and how they de- 
velop within a joint scenario. We also understand the magni- 
tude of the coordination requirement associated with these 
options within a joint missile defense architecture. This multi- 
element approach is essential to providing the force protec- 
tion required to enable force projection, sustain in-theater 
operations and facilitate orderly redeployment. Each of us in 
industry and the military has a role to play in missile defense. 
The goal is to play these roles as a synergistic team. Synergy 
is sometimes difficult to define, but it seems to develop in part 
through frequent, substantial information exchange. 

In the missile defense arena, we are on the threshold of 
major phases in system procurement. That always brings a 
need to confront the tough funding decisions. How much of 
which system to procure? How good do our defenses really 
have to be? How do we assess trade-offs between protection 
and risk? We need to be cautious as the Cold War dread of 
intercontinental ballistic missile subsides and the images of 
Iraqi Scuds impacting in Saudi Arabia and Tel Aviv grow dim. 
Time has a healing but blurring effect. It can cause us to forget 
the terror of nuclear war or the devastation created by a 
warhead that we might refer to as a "leaker" in a war game or 
in a computer simulation. 

In the Army we know the practical and symbolic value of 
active defenses. Their value is well known in Korea, where 
Patriot units are on station. Active defense systems continue 
to be valued in the Gulf region, a sign of American resolve. 
When funding is an issue, some would say we can afford to 
take risks, that we can build systems that provide a "reason- 
able" level of protection. We should be extremely cautious in 
such discussions. While we must face fiscal reality, we cannot 
afford to cede to our future adversaries the long-range deliv- 
ery of weapons of mass destruction. 

I believe strongly in taking advantage of the current winds 
of opportunity. The Army will continue to advocate the 
development and fielding of robust and reliable defense. 
Patriot Advanced Capabilities-3, the Theater High-Altitude 
Area Defense system, the Medium Extended Air Defense 
System and national missile defense program are headed on 
the right course. We are committed to advocating them 
strongly and will continue to do so in Washington and else- 
where. 

Space is an important aspect of missile defense. Our space 
architecture must keep us a step ahead of our adversaries. 
Spaced-based sensors to detect and track missile targets; 
downlinks and processors responsible to the needs of tactical 
commanders; algorithms, terminals and communications to 
provide localized missile attack warning all contribute to the 
global nature of missile defense. 

Our missile defense command and control capabilities 
have developed substantially. The Force-Projection Tactical 
Operations Center is now a highly efficient theater missile 
defense integrating capability. It is tailored specifically for the 
needs of a land-component commander. We routinely deploy 
the Force-Projection Tactical Operations Center and its crew 
-collectively, the Army Theater Missile Defense Element- 
in support of joint exercises. Through these exercises, the 
tactical operations center and its crew are improving our 
understanding of how to conduct integrated, joint theater 
missile defense. We will continue to build on that effort. 

Roving Sands '97 has just been completed. Some por- 
trayed the theater missile defense portion of the exercise as a 
theater missile defense shoot off in which Anny and Air Force 
theater missile defense doctrinal concepts would be assessed. 
While a shoot off may be a vivid image, embracing that term 
too easily could lead to unwise decisions. We will make sure 
the assessment keeps the warfighters' best interests in the 
forefront. Our joint theater missile defense doctrine and 
operations are sound. We need to preserve the existing em- 
phasis on theater missile defense as a unique and joint mission 
area. We must remember that protecting the soldier in the 
foxhole, the airman on a foreign tarmac or an allied family 
huddled in a bomb shelter is the objective. Our existing theater 
missile defense doctrine is well focused on that mission. 

On the theme of jointness and its global challenges, we 
should keep Gen. John M. Shalikashvili's Joint Vision 2010 
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in mind. In his vision, the chairman of the Joint Chiefs of 
Staff, has described the joint force of 2010 as a full-spectrum 
force. This force must prepare to conduct dominant maneu- 
ver and precision engagement, but also to deploy and conduct 
less violent but equally tense peacemaking, peacekeeping or 
reassurance operations. Gen. Dennis J. Reimer, Army chief 
of staff, has further embraced and defined these concepts in 
A m y  Vision 2010. Our enabling force in Bosina is an example 
of such operations as is our surveillance and reassurance 
operations in Kuwait. In any scenarios such as those, there 
will be a need for missile defense and space capabilities. 

Our forces wiU be sustained through focused logistics, the 
detailed, efficient tracking, managing and delivery of tailored 
logistic packages. Enabling this vision depends greatly on 
information dominance, which will mature with Force XXI 
capabilities. Space-based systems will become increasingly 
important in this role. Achieving this vision will require a 
global missile defense capability. Just as information domi- 
nance is a force enabler, so is the hll-dimension protection 
called for in Joint Vision 2010. Force protection provides 
freedom to maneuver, strategically and tactically. 

The Army has been a leader in this respect. In the missile 
defense arena, 201 0 is, in many cases, here today. Patriot has 
reduced the theater missile options available to potential 
adversaries. When Patriot Advanced Capabilities3 and the 
Theater High-Altitude Area Defense system are fielded, a 
commander in chief will know, with a high degree of confi- 
dence, he can protect the force, population centers and se- 
lected geopolitical as well as military assets. This means our 
friends will be reassured, our soldiers protected and the joint 
force able to deploy and operate. 

Space and missile defense soldiers are deployed around the 
world, operating 24 hours a day. In Southwest Asia and 
Northeast Asia, Patriot batteries remain on station. In Europe 

and Korea, joint tactical ground station detachments receive 
data on missile launches, which are detected by Defense 
Support Program satellites. In regions such as Bosnia, Army 
Space Support Team soldiers bring spaced-based products to 
joint commanders. The Army Space Command's 1st Satellite 
Control Battalion operates and maintains nine Defense Sup- 
port Communications Satellite control facilities around the 
world. And let's not forget our Army astronauts, soldiers, 
scientists and engineers who may be the prototype of the 2 1 st 
century warrior, actually operating from what we often call 
the "high ground of space." 

So, while we are not at war, we have warriors deployed. It's 
important to remember their contributions because they are 
the ones who depend on the systems we provide. These 
systems will continue to evolve as we shake down Force XXI 
and head toward Joint and Army Vision 2010, but this 
generation's space and missile defense systems are on the line 
today, powered up and supporting commanders in chief 
worldwide. 

The global challenges ofmissile defense are not yet solved, 
but we have made tremendous headway. The Army is com- 
mitted to solving the challenges, in the context of protecting 
forces deployed overseas and the national homeland. 

This article incorporates commenh made by LI. Gen. 
Edward G. Anderson 111, commander ofthe US. Army Space 
andstrategic Defense Command, Washington, D.C., at the 
Association of the U.S. Army's 1996 Missile Defense 
Symposium. 

Two-Tiered Defense 
Operation Desert Storm's barrage of 
Scud missiles illustrated the need for 
theater missile defense systems that 
can intercept and destroy tactical ballis- 
tic missiles before they penetrate target 
areas. The Patriot Advanced Capabili- 
ties-3 system, right, will serve Force 
XXI  as the lower tier of a two-tiered, 
near-leakproof defense against theater 
ballistic missiles. The Army envisions 
the Theater High-Altitude Area Defense 
system, left, as the upper-tier system. 
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National Missile Defense 
by Gen. Dennis j. Reirner 

The national missile 
defense mission gives us 
a great opportunity to 
take care of our nation. It 
gives us a chance to lay a 
brick or two on the path 
to the future for the de- 
fense of the American 
homeland. Since 1775 
the Army's most impor- 
tant mission - and still 
our reason for existence 
- is to "provide for the 
common defense." 

The Army today is 
very mindful of this 

legacy; the defense of the American homeland is not some- 
thing we take for granted. It conjures in my mind images of 
Americans in their homes, in schools, in churches, at work 
and at play, secure and fiee from fear of attack beyond our 
borders. This is not just a sentimental view. Americans have 
a real, rational and uncompromising expectation that their 
armed forces provide for their security, not just around the 
world, but also at home. We have met these demands for more 
than 200 years. Our armed forces7 record of success justifi- 
ably reinforces these expectations. 

I say armed forces for a simple and unequivocal reason: 
defense of the homeland has been and will always be an 
inherently joint mission. No other way ensures continued 
success. From our earliest days as a nation well into this 
century, an Army-Navy team guarded our shores. Just as the 
Navy and Coast Guard patrolled our national waters, on land 
the Costal Artillery, from which our Air Defense Artillery 
takes its proud heritage, stood guard at the seaward ap- 
proaches to our maritime cities. During World War TI the 
Army Air Corps added a new, powerful dimension to the 
defense of the homeland with land-based aircraft controlling 
the air approaches along our thousands of miles of coastlines. 

At the conclusion of World War I1 technological ad- 
vancements in the hands of potential adversaries posed threats 
of air bombers and ballistic missiles carrying devastating 
nuclear weapons. It was a real and serious threat. America 
required a comprehensive strategy for protection in a new 
and dangerous era. Beginning with the 1948 Key West 
Agreement and evolving into the 1950s, the services each 
contributed to the continued security of the homeland. The 
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Air Force was given the lead for overall defense of the nation 
from air attack. The Navy assisted in early warning and anti- 
submarine warfare. The Army, true to its historic role, pro- 
vided ground-based defense against manned bombers and, 
pursuant to the Department of Defense memoranda and 
directives, took on the critical mission of air defense against 
intercontinental ballistic missiles through the Cold War. 

The U.S. Army Air Defense Command worked in conjunc- 
tion with the Air Force to protect our industrial base, popu- 
lation centers and second-strike nuclear capability with weap- 
ons such as Skysweeper, Nike-Ajax, Nike Hercules and the 
Safeguard antiballistic missile system. These names are, 
perhaps, unfamiliar to many young soldiers today, but they 
were household words - reassuring words - during the 
darkest days of the Cold War. 

Ground-based air defense was and continues to be a key 
mission for our Army National Guard, which at its high point, 
had 809 separate units with more than 70,000 soldiers de- 
ployed in 27 states, Puerto Rico and Washington, D.C. More 
recently, the Army has participated fully in the work of the 
Ballistic Missile Defense Organization (BMDO) by devel- 
oping and testing evolving ground-based interceptor systems 
and technologies for defense against ballistic missiles. Our 
historical role in defense of the homeland is central to the 
Army's purpose and has been for 221 years. 

The reality remains that since intercontinental ballistic 
missiles became a threat 38 years ago, the ground-based 
active defense portion of national missile defense has been 
an Army mission, as indicated by our participation in Safe- 
guard, the Strategic Defense Initiative and today's efforts. 
Yet we all recognize that we live in a time when strong forces 
for change are reshaping the world around us. We face new 
challenges and new threats. Geopolitical changes rearrange 
political boundaries and alliances. The collapse of the Soviet 
Empire, fragmentation of former states and ethnic cleavages 
promote instability in a variety of forms and in a number of 
different regions. 

Technological advances provide opportunities for friend 
and foe alike. As we try to leverage the information revolution 
and precision-engagement technologies to sustain our mili- 
tary dominance and project it into the future, our potential 
adversaries will eventually find technologies to counter our 
advantages, even though they may never match us. This has 
been the history of warfare. 

Today the United States has no defense against long-range 
ballistic missile attacks aimed at our homeland. The prolif- 



eration of weapons of mass destruction and ballistic missile 
technologies leaves us uncertain of the sophistication and 
emergence of such threats. 

We are, however, certain of one thing. An attack or the 
threat of an attack in the absence of an adequate defense is 
unacceptable. Meeting this challenge is complicated by chang- 
ing national priorities that strain our resources, challenge us 
to achieve greater and greater efficiency and put additional 
pressure on our balanced equation of conventional readiness, 
modernization and quality of life. 

We do have a strategy to meet these threats and chal- 
lenges, now and in the future. The Chairman of the Joint 
Chiefs of Staff, General John Shalikashvili, has been deci- 
sively involved with many of these issues and has been 
working on defining our future warfighting requirements. 
The chairman has published and distributed a document called 
Joint Vision 2010. This document provides a coherent view 
of the future and outlines that future's implications for joint 
forces and joint operations, The view expressed in terms of 
emerging operational concepts such as joint maneuver, pre- 
cision strike, focused logistics and full-dimensional protec- 
tion is supported by all the services. We have met on this, we 
have talked about it, and we all agree that Joint Vision 2010 
should be our guidepost to the future. 

Full-dimensional protection means protection from the 
array of technologies that threaten our political and military 
freedom of action. Politically, ballistic missiles in the hands 
of state or non-state adversaries could threaten our homeland 
and thus, perhaps, our will to act. Militarily, these systems 

could threaten our capability to project power from the 
United States around the world. 

Our national missile defense strategy is fundamental to 
full-dimensional protection. It is part of the proactive, defen- 
sive and offensive actions necessary to control battlespace, to 
ensure freedom of action and provide multilayered defenses 
for our nation, our forces and our facilities at all levels. 

Recently, the Army published our supporting document to 
Joint Vision 2010. Army Vision 2010 is the conceptual tem- 
plate of the U.S. Army that will channel the vitality and 
innovation of its soldiers and leverage technological opportu- 
nities to achieve new levels of effectiveness as the land- 
component member of the joint warfighting team. Army 
Vision 2010 assesses that, first and foremost, we must have an 
Army to fight and win the nation's wars (since 1775 we 
always have and always will). 

Additionally, the Army, because of its versatility, makes 
contributions in a sustained and measured way across the 
broadest array of operations other than war to satisfy national 
requirements. The Army is the true full-spectrum force, from 
peacekeeping to national missile defense to high-intensity 
warfare. 
Army Vision 2010 provides an azimuth assisting in sizing, 

organizing and equipping the Army, and the development of 
doctrine for land forces in support of Joint Vision 2010. It 
describes in detail how the Army will leverage emerging 
technologies and concepts to enhance its capabilities and 
integrate them with joint partners to achieve success across 
the full mission spectrum. 

'Vigilant and Invincible' 
Air defenders who wore the U.S. Army Air Defense 

Command's "Vigilant andInvincib1e"patch defended the United 
States from air attack during the Cold War. The command 
stayed on alert status around the clock, maintaining a constant 
vigil that was critical in the ideological struggle between East 
and West. For a quarter of a century, the command's antiair- 
craft guns, and later surface-to-air missiles, protected 
metroplitan areas across the nation. They also defended 
Strategic Air Command bases and Minuteman missile silos 
that, in case of attack, would have supplied America's retalia- 
tory response. 

The command also developed and briefly deployed the 
Safeguard system, which relied on the short-range Sprint and 
long-range Spartan interceptors to intercept and destroy inter- 
continental ballistic missiles. But treatly limitations pre- 
vented Safeguard's deployment in numbers necessary for an 
effective defense. The House of Representatives, voted to 
inactivate the system on Oct. 2, 1975, one day after Safeguard 
became operational. 
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In this regard the Army is already moving out in support of 
the development of a treaty-compliant national missile de- 
fense system. Consistent with our proud history and current 
national and Department of Defense policies, and in coopera- 
tion with other services and agencies, the Department of the 
Army will serve as "lead service'' for national missile defense 
activities with the ultimate goal of providing a comprehensive 
ground-based defense against accidental, unauthorized, or 
intentional launches against the territory of the United States, 
including Hawaii and Alaska. 

The U.S. Army Space and Strategic Defense Command and 
the Program Executive Office for Air and Missile Defense 
are the Army's major executing agents for the ground-com- 
ponents of the National Missile Defense Program. The Space 
and Strategic Defense Command, the Air Defense Artillery 
School and the Army Staff have been leading development of 
the National Missile Defense Operational Requirements 
Document. The Army has development contracts for critical 
components of the ground-based national missile defense 
system, and is working with the Ballistic Missile Defense 
Organization and the Air Force to ensure a fair and rigorous 
consideration of all reasonable booster alternatives for the 
ground-based interceptor. 

A ground-based interceptor that consists of an 
exoastmospheric kill vehicle will intercept attack missiles at 
long range. We are on track for an interceptor "fly off' in 
FY98. A ground-based radar will acquire, track and discrimi- 
nate strategic reentry vehicles in their mid-course phases of 
flight, as well as provide fire control for the interceptor. This 
radar will heavily leverage Theater High-Altitude Area De- 
fense system technology. The final critical component, battle 
management, command, control and communications, will 
provide connectivity between engagement planning, the ele- 
ments and the operator. It will also interface with external 
systems, such as the integrated tactical warning assessment 
systems, Defense Support Program satellites, space-based 
infrared system and early warning radars. 

All this is "doable" now. Nothing magic here. The chal- 
lenge is to fund the $5-billion price tag, but it is still the most 
cost-effective system we have. 

The U.S. Army Space Command and the Army National 
Guard Bureau are aggressively working the manning require- 
ments and concepts of operations in support of the U.S. 
Commander-in-Chief Space execution of the national mis- 
sile defense mission. This is an exciting and potentially 
rewarding return of the Army National Guard to its proud 
historical role in defense of the homeland and its extensive 
air defense role as in the days of Skysweeper, Nike Ajax and 
Nike Hercules. As part of the U.S. Army Air Defense Com- 
mand, it established a distinguished record. 

Clearly, national missile defense is within the scope of the 
Army's contribution to joint, full-dimension protection. Our 
comprehensive approach applies technological, organiza- 

tional and procedural solutions to the challenge of protecting 
our nation's people and cities, our forces, our equipment, our 
information and our power-projection facilities across the full 
spectrum of operational environments. 

I have said, and I will say again, defense of the homeland 
is inherently joint. We have no greater responsibility to the 
people than to ensure that we put in place, when required, a 
joint national missile defense system that meets our citizen's 
security expectation. This requires a joint effort that is com- 
prehensive and proactive, incorporating offensive and defen- 
sive capabilities. It requires ajoint effort that is responsive and 
ensures an overmatch to threats as they are identified and 
before they emerge. It requires a joint effort that is efficient 
and economical to avoid trading away or delaying other 
necessary capabilities, the loss of which might undermine our 
full-spectrum dominance. Finally, it requires a joint effort that 
is treaty compliant to avoid delays in development, if so 
directed and funded. 

This must be a joint effort, but make no mistake, the Army 
will play a key role. We have successfully discharged this 
mission ever since the threat of missiles emerged. Our 
workforce at Huntsville, Ala., and throughout the Army, with 
their considerable experience in this area, is a national trea- 
sure. 

For 22 1 years, America's soldiers have stood at the gates 
and defended the homeland from attack. In the earliest days, 
the Army sentinel's gaze was out to sea, sure in theknowledge 
that American sailors were on watch and ready. For the last 50 
years our soldier's gaze has been skyward and beyond, sure in 
the knowledge that American airmen were also alert and 
ready for any threat. So it has always been, and so it must be 
today and tomorrow. We share a tremendous responsibility 
and great o p p o M t y .  

The motto of the U.S. Army Air Defense Command - 
"Vigilant and Invincible" - has been etched in our history 
through the hard work and sacrifice of countless soldiers and 
civilians. They have stood as freedom's guardians with their 
eyes on the sky. Their success can be measured by the number 
of attacks on our territory by our adversary. It is a perfect 
record so far. 

Now as a more sophisticated threat continues to develop, 
we must use their expertise, their experience to remain Vigi- 
lant and Invincible. 

This article incorporates Army Chief of Staff Gen. 
Dennis J. Reimer's keynote address delivered at the 
Association of the U.S. Army's 1996 Missile Defense 
Symposium 
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The nature of modern warfare demands that we fight as a joint team. This was 

important yesterday, it is essential today, and it will be even more imperative tomorrow. 
John M. Shalikashvili 

Chairman of the Joint Chiefs of Staff 
Army Vision 2010 

The articles that appear in the following section, and similar ones 
that will appear in subsequent issues of ADA magazine, are ex- 
cerpted, virtually intact, from the Army Air and Missile Defense 
Master Plan. They describe the central part Air Defense Artillery will 
play in protecting Force XXI from air and missile attack, but ours will 
not be a solo performance. Defeating the air and missile threat of the 
2 1st century is a joint mission that will require the "seamless integra- 
tion" of joint service and multinational capabilities. 

The imperative of "jointness" is the unifying theme of Joint Vision 
201 0 and Army Vision 2010, the conceptual templates that serve as 
our guideposts for the 21 st century. The Army Air and Missile 
Defense Master Plan aligns with Joint Vision 201 0 and Army Vision 
2010. It serves as the foundation for ADA Vision 2010, which is 
scheduled for distribution at this year's ADA Commanders' Confer- 
ence. The spirit of jointness permeates all four of these capstone 
publications. It will weld combat arms closer together, erode distinc- 
tions between joint services and become the determinant factor in 
force modernization decisions. 

We must become fully joint: institutionally, organizationally, 
intellectually and technically. Only in this way can we offset the 
adverse affects of flat modernization budgets and shrinking force 
structures. In this way alone can we harness emerging technologies to 
protect the force as it achieves hll-spectrum dominance on battle- 
fields of the 2 1 st century. 

Brig. Gen. Dennis D. Cavin 
Deputy Commanding General 
U.S. Army Air Defense Artilley 
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For 50 years the United States 
endured sustained conflict with a single, 
monolithic foe. The Soviet Union and 
its client states provided an all- 
encompassing threat model based on 
Soviet objectives, doctrine and materiel. 
This simp1ifiedU.S. threat assessments 
and intelligence efforts because the 
development and proliferation of Soviet 
doctrine and materiel was extremely 
predictable. Analysts watched new 
doctrine and materiel trickle from Soviet 
research and development centers to 
Soviet forces in Germany, to Warsaw 
Pact allies, and then on to other client 
states such as Angola, Cuba, Egypt, 
India, North Korea, Syria and Vietnam. 
The U.S. threat philosophy was that 
military forces of all Soviet client states 
would resemble Soviet military forces. 
Thus, by concentrating on the Soviet 
threat, the high end of the threat could 
be found. The collapse of the Soviet 
empire ended the validity of this 
simplistic approach, presenting a new, 
chaotic view of threats around the world. 
From this chaos, three key threat- 
organizing themes have emerged. 

The relative order of the bipolar 
conflict has been replaced by disorder 
arising from numerous regional rival- 
ries that have become, or may escalate 
into, regional conflicts. 

The end ofthe Cold War has caused 
huge quantities of weaponry and mili- 
tary expertise to become excess to na- 

tional security requirements through- 
out the world and available to almost 
any country with little lead time. 

The end of the bipolar conflict has 
opened international boundaries to the 
unbridled proliferation of technology 
and materiel. Any country in the world 
can acquire the most advanced military 
equipment. 

REGIONAL CONFLICTS 
The demise of the Soviet Union as a 

superpower has freed the nations of the 
world from their Cold War alignments 
to return to the pursuit of their indi- 
vidual regional interests. Regional ri- 
valries, previously restrained by the 
superpower conflict, have erupted (or 
may erupt into) regional political and 
possible armed conflicts. Regional ri- 
valries and their potential for escalating 
into armed conflicts are the primary 
reason countries develop and maintain 
military capabilities. These military 
capabilities generally focus on counter- 
ing internal or regional rivals, not on the 
United States. The military develop- 
ment strategies of China, Iran, Iraq and 
North Korea, however, include coun- 
tering U.S. forces since we have entered 
regional Asian conflicts that affect them. 

COLD WAR WEAPONRY 
AND MILITARY EXPERTISE 

National alignment and participa- 
tion in the bipolar era determined the 

source, type and quantity of military 
capabilities acquired by countries world- 
wide. Decisions were based upon a 
country's role in a global conflict rather 
than its regional security needs and the 
ability of allies to facilitate sustainment 
of the capability. Many countries have 
emerged from the Cold War with moun- 
tains of excess or unsupportable equip- 
ment and personnel. Some of the hard- 
ware is being demilitarized under the 
Conventional Forces Europe agreement. 
Other materiel is being cascaded to 
modernize allies. As a result, there are 
large quantities of idle military equip- 
ment and personnel stand ready to 
quickly augment the military forces of 
countries whose regional rivalries are 
evolving into regional conflicts. U.S. 
planning and resource allocation must 
prepare U.S. forces to defeat countries 
employing large quantities of Western 
and Soviet Cold War weaponry and 
military expertise. 

PROLIFERATION 
For a wide variety of reasons, 

advanced military technology and 
equipment are available to all countries. 
Acquisition of advanced technology 
will be driven by two factors: to replace 
Cold War weaponry on a cost- 
effectiveness basis (for example, 
replacing several MiG-2 1 Fishbeds with 
one MiG-29 Fulcrum) and as a "just-in- 
time" force upgrade to prepare for the 
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initiation of a regional conflict. 
U.S. planning and resource 
allocation must anticipate that 
our forces will encounter some 
of the world's most capable 
equipment in regional conflicts, 
and that threat countries will 
acquire these capabilities 
(tailored to match or overmatch 
the capabilities of their rivals) 
immediately prior to the 
initiation of hostilities. 

THEATER AIR AND 
MISSILE THREAT 

During the Cold War, Air 
Defense Artillery's primary fo- 
cus was on massive Soviet 
fixed-wing and helicopter 
threats. During the Gulf War, 
military planners and intelli- 

The Tactical Ballistic Missile Threat 
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gence analysts realized that the 
air and missile threat to the force was 
changing in complexity and focus. 
While fixed- and rotary-wing threats 
are still formidable, the trend is toward 
unmanned threats: ballistic and cruise 
missiles and unmanned aerial vehicles. 
This trend is driven by cost, training and 
operational factors. A country can ob- 
tain a significant number of unmanned 
aerial vehicles or cruise missiles for the 
price of one or two highly sophisticated 
aircraft and avoid the attendant costs of 
training, maintaining, basing and sus- 
taining a manned aircraft fleet. The em- 
ployment of these threat platforms, to- 
gether with tactical air-to-surface mis- 
siles, large-caliber rockets and satel- 
lites, virtually throughout the battle- 
field may jeopardize friendly opera- 
tions. Each platform possesses inherent 
capabilities that may stress the defense 
of the force and each is increasingly 
available on the world market. 

Tactical Ballistic Missiles. Tactical 
ballistic missiles include short- and 
medium-range ballistic missiles. These 
are surface-launched, free-flight mis- 
siles that can carry nuclear, biological 
and chemical weapons. Current state- 
of-the-art tactical ballistic missiles gen- 
erally are solid fuel and single stage. 

PERFORMANCE 

Indication of 

Circular error probable averages 10 
percent of the range, with the exception 
of the SS-21, which can have a circular 
error probable of 35 to 50 meters. Tac- 
tical ballistic missiles can be launched 
from highly mobile, diff~cult-to-detect 
transporter erector launchers. 

The Air and Missile Defense Master 
Plan groups large-caliber rockets with 
tactical ballistic missiles. While techni- 
cally not a missile, their size, trajectory, 
warheads and battlefield targets are simi- 
lar to those of the shorter-range short- 
range ballistic missiles. 

What Makes Tactical Ballistic Mis- 
siles Threatening? Tactical ballistic 
missiles are inherently difficult to de- 
fend against. Characteristics that in- 
crease tactical ballistic missile effec- 
tiveness include a reduced radar cross 
section, all-weather capability, termi- 
nal velocity, reduced notification time 
for defending forces and a variety of 
difficult-to-kill warheads. Warheads, 
particularly nuclear, biological and 
chemical warheads, require high- 
velocity impact kills to assure destruc- 
tion of the warhead and the agent. 

Tactical Ballistic Missile Trends,The 
tactical ballistic missile trend is toward 
increased range and accuracy (able to 

hit within 100 meters of the designated 
target). Terminal guidance will improve 
accuracy. Other improvements are in- 
creasing payload and range through the 
use of solid fuels and multiple staging. 
In the near future, the Army will face 
tactical ballistic missiles that, while 
mostly inaccurate, will target large con- 
centrations of troops and materials and 
population centers. With the use of 
weapons of mass destruction or 
submunitions, their lack of accuracy 
will be mitigated by larger dispersion 
areas. As accuracy, range and physical 
capacity improve, tactical ballistic mis- 
siles will become more tactically effec- 
tive. Improved tactical ballistic mis- 
siles will target command and control 
nodes, route chokepoints, air defense 
sites, fire-support sites and logistics con- 
centrations. 

Large-Caliber Rockets. Large- 
caliber rockets have trajectories, signa- 
tures, payloads and target sets similar to 
short-range ballistic missiles. The abil- 
ity to deliver high volumes of fire and a 
variety of warheads make large-caliber 
rockets an ideal weapon system for fire 
support missions. Launchers arehighly 
mobile and ideal for supporting for- 
ward artillery requirements. This mo- 
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bility and the rockets' short flight 
provide little warn- 
ing to maneuver forces, and their 
relatively short range precludes 
engagement from current mis- 
sile defense systems. 

What Makes Large-Caliber 
Rockets Threatening? Rockets 
are widespread, and theirpreva- 
lence and use will probably not 
diminish in the future. The high 
volume of fire and multiple 
warhead option of multiple 
launch rocket systems make 
them a very appealing weapon 
system for threat nations. 

Rocket Trends. In the future, 
threat nations will deploy infra- 
red- and antiradiation-seeking 
warheads to these missile sys- 
tems, improving their use 
against armor systems, com- 
mand and control nodes and 
battlefield radars. 

Cruise Missiles. Land at- 

time The Large-Caliber Rocket Threat 
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The Cruise Missile Threat 
MISSIONS I PERFORMANCE- ~ i m r n p  

tack cruise missiles appear at- 
tractive to many countries be- 
cause of the excellent combat 
record they achieved in Desert 
Storm. They can accurately 
deliver conventional, nuclear 
or chemical warheads over 
long distances against key en- 
emy targets. 

What Makes Cruise Missiles 
Threatening? Cruise missiles 
have low infrared and radar 
signatures, making them 
difficult to detect. This 
characteristic, along with use 
of terrain masking and 
effective countermeasures, 
makes them extremely difficult 
to defeat. Like tactical ballistic 
missiles, cruise missiles can carry 
a variety of warheads, including 
weapons of mass destruction. Non- 
conventional warheads require 
decisive kills to ensure that neither 
the warhead, agents nor effects 
reach the ground. 

Land attack cruisemissiles come 
in a wide assortment of sizes and 
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shapes withvaried payloads, ranges and 
capabilities, and can be air-, ship- or 
ground-launched. New navigation sys- 
tems, such as the global positioning 
system, allow cruise missiles to fly un- 
predictable ingress attack routes and 
strike targets from any direction. 
Fighter-bomber aircraft, such as a 
Fencer, can launch today's smaller 

land attack cruise missiles. Composite 
materials, radar-absorbing materials and 
stealth construction techniques have 
contributed to a smaller radar cross sec- 
tion. Low altitude, a small radar cross 
section and excellent stand-off ranges 
all contribute to the Fencer fighter- 
bomber's much-improved combat 
survivability. 



Land Attack Cruise Missile 
T r e d .  Cheap, available tech- 
nology easily converts existing 
air platforms into cruise mis- 
siles. Worldwide developments 
are expected to double the num- 
ber ofcruise missiles in 10 years. 
The less-sophisticated short- 
range systems are more likely to 
proliferate. Cruise missiles re- 
quire very accurate guidance 
systems. Only a low-cost guid- 
ance system is necessary for 
these missiles to proliferate. 
Here, the most important new 
development is the linkage of 
the global positioning system or 
global navigational satellite sys- 
tem to inertial navigation. 
Coupled with a terminal hom- 
ing seeker (infrared or radiation 

The Unmanned Aerial Vehicle Threat 
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homing seeker), this makes a 
highly accurate guidance system. Coun- 
tries that cannot afford or support the 
more sophisticated guidance systems 
can employ cruise missiles using the 
global positioning system or the global 
navigational satellite system. This could 
expand the roles of traditionally anti- 
ship cruise missiles to land attack. The 
synergistic use of tactical ballistic and 
cruise missiles is also a concern. While 
coordinated attacks are difficult and 
risky with manned aircraft, a simple 
timing plan would allow cruise missiles 
to ingress on a target during a tactical 
ballistic missile attack, thereby increas- 
ing the possibility of approaching un- 
detected. Combining tactical ballistic 
and cruise missiles with decoy un- 
manned aerial vehicles would severely 
complicate the defense of forces and 
assets. 

Unmanned Aerial Vehicles. Un- 
manned aerial vehicles include drones 
(whose flight paths or patterns are pre- 
programmed) and remotely piloted ve- 
hicles (which are remotely flown by 
ground-based controllers). 

What Makes Unmanned Aerial Ve- 
hicles Threatening? Unmanned aerial 
vehicles provide reconnaissance, intel- . 
ligence, surveillance and target acquisi- 

tion platforms for target detection, iden- 
tification and location; weapon target- 
ing; target designation; and battle dam- 
age assessment. State-of-the-art sensors 
and data links provide real-time or near- 
real-time information to ground com- 
manders, fire support systems, maneu- 
ver forces and aircraft, allowing up-to- 
the-minute target servicing. Equipped 
with laser designators, unmanned aerial 
vehicles can target assets for attack by 
smart munitions. A low radar cross sec- 
tion and terrain masking make un- 
manned aerial vehicles difficult to de- 
tect and engage. Mission-dictated flight 
profiles increase system survivability 
and optimize coverage, taking full ad- 
vantage of terrain, normally at altitudes 
of 300 to 3,000 meters. Unmanned 
aerial vehicles conducting a reconnais- 
sance, intelligence, surveillance and 
target acquisition mission willnormally 
fly at an altitude safe from small arms 
fire (around 3,000 meters). 

Payloads usually consist of video 
cameras, film cameras and daylight or 
night infrared for reconnaissance mis- 
sions. Other payloads include signal 
intelligence, electronic warfare and at- 
tack warheads. Unmanned aerial ve- 
hicles can provide ample prime power 

for electronic warfare systems. The low- 
observable properties inherent in most 
unmanned aerial vehicle designs en- 
able these small aircraft to get close to 
targets where high jamming power lev- 
els are not required. 

Several nations are developing and 
fielding antiradiation-homing un- 
manned aerial vehicles with the pri- 
mary mission of attacking battlefield 
emitters (such as radars and communi- 
cations). These platforms have a wide 
variety of launch options and are usu- 
ally fire-and-forget systems. They can 
fill a multipurpose role, but their pri- 
mary function will be to attack enemy 
radars. Other unmanned aerial vehicle 
attack systems countries are consider- 
ing are infrared attack systems designed 
to kill tanks or fighting vehicles and 
systems that can deliver ordnance simi- 
lar to attack aircraft. 

Unmanned Aerial Vehicle Trends. 
Drones and remotely piloted vehicles 
constitute an increasingly important 
aerodynamic vehicle class. Prolifera- 
tion of unmanned aerial vehicle tech- 
nology is increasing rapidly. Today there 
are 3 1 developer and more than 50 user 
countries of more than 950 different 
unmanned aerial vehicle systems. After 
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2005, experts project that there will be 
50 developers and more than 75 user 
countries. The primary roles of un- 
manned aerial vehicles, to date, have 
been as reconnaissance or targeting ve- 
hicles. However, their roles will expand 
as a result of improved guidance capa- 
bilities and small, efficient turbine en- 
gines. New roles for unmanned aerial 
vehicles may include electronic com- 
bat, decoy, ground attack and suppres- 
sion of enemy air defenses. A signifi- 
cant capability that some nations de- 
ploy involves a reconnaissance un- 
manned aerial vehicle directly linked to 
an artillery unit's fire direction center. 
This complex will provide a real-time 
reconnaissance information link, fol- 
lowed by immediate fire and damage 
assessment. Unmanned aerial vehicles 
are good candidates for the applica- 
tion of stealth technology and spin- 
off technology fiom cruise missiles. 
Unmanned aerial vehicles will provide 
improved reconnaissance, intelligence, 
surveillance, target acquisition and 
interdiction capabilities that many 
countries now lack. As integral parts of 
reconnaissance-strike complexes, or 
used as actual attack weapons, un- 
manned aerial vehicles will enhance 
combat capabilities and are a signifi- 
cant threat to our hture Army. 

Helicopters. Almost every coun- 
try in the world maintains helicopters 
to support military requirements. Most 
are utility systems that are (or can be) 
armed to perform a wide variety of 
roles, thus offering most nations a 
cheap and effective substitute to the 
more expensive attack helicopter. The 
versatility and survivability of heli- 
copters make them ideal for use in 
division and corps areas. There is a 
great potential for their use in certain 
regions of the world (for example, 
helicopters were among the first plat- 
forms used by Iraq in its invasion of 
Kuwait). 

What Makes Helicopters Threat- 
ening? Low-flying helicopters taking 
full advantage of terrain masking are 
difficult to acquire and target. Most 
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threat ground force commanders rely 
primarily on helicopters to fill their 
air support requirements. Helicopters 
can perform avariety of missions, and 
the combat capability of newer sys- 
tems is significant. As better fire con- 
trol and weapon capabilities are intro- 
duced, systems will be able to search, 
acquire and fire at ground targets from 
longer stand-off ranges, contributing 
to their greater survivability. 

Helicopter Trends. Improved tech- 
nical capabilities inherent in the typi- 

cal attack and armed helicopter will 
focus on ground attack capabilities, 
most notably with respect to fire con- 
trol and survivability. The best tech- 
nology can offer will be found in dedi- 
cated attack helicopters. Four trends 
stand out: 

Modular equipment (electro-optic 
sensors, weapons srnd countermeasure 
equipment) that facilitates maintenance 
and reduces cost. 

Expanded night and adverse 
weather capabilities. 
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Improved engagement capability 
(stand-off hovering attacks at greater 
distances with much-improved accu- 
racy). 

Improved infrared countermea- 
sures against infrared-seeking mis- 
siles. 

Fixed-Wing Aircraft The fmed- 
wing threat has not gone away. There 
are numerous producers of combat 
fixed-wing aircraft. The former Soviet 
Union had been the major developer 
and leading exporter of combat aircraft, 
and today many countries still operate a 
large number of Soviet-produced air- 
craft. Countries are purchasing new air- 
craft, upgrading older aircraft, or both. 

What Makes Fixed- Wing Aircraft 
Threatening? Allied air power during 
Operation Desert Storm provided the 
world with a remarkable demonstra- 

tion of what well-employed fixed- 
wing aircraft can do. Despite the rise 
of the smart missile, Desert Storm 
demonstrated that manned combat air- 
craft still play an important role. Fixed- 
wing combat aircraft can perform a 
variety of missions. Mission equip- 
ment, such as integrated navigation 
and bombing computers, provide new 
combat aircraft with a precision-strike 
capability day or night and in bad 
weather. 

New aircraft also incorporate many 
survivability features, such as radar 
warning receivers, on-board jammers, 
chaff and flares. A lower radar cross 
section makes aircraft more difficult 
to detect, contributing to improved 
survivability and higher mission suc- 
cess rates. Fixed-wing aircraft can em- 
ploy a variety of munitions including 

highly accurate tactical air-to-surface 
missiles. 

Fixed- Wing Aircraft Trends. The 
premier current operational threat air- 
craft is the F-117A stealth fighter, a 
fifth-generation jet aircraft. This gen- 
eration is marked mainly by stealth 
technology, composite material con- 
struction and highly advanced avion- 
ics and navigation features. Most of 
the world's current advanced aircraft 
are fourth-generation jet airplanes (for 
example, F-14s, F-15s, F-16s, MiG- 
29s, MiG-3 1 sand Su-27s). Many older 
generation aircraft can approach 
fourth-generation capabilities if up- 
graded with state-of-the-art avionics 
and weapon systems. As aircraft are 
upgraded, so also are the lethality and 
delivery accuracy of munitions they 
can carry. The tactical air-to-surface 

Threat Capability Trends 
W 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 

Varied trajectories 10-2,000 km range 3-5.000 km range 
30- 1200 km range Expanded use of WMD Improved C3I 
35-50mCEP Wider proliferation Specialized payloads 
Highly survivable TELs Growing use of solid propellants Low RCS 
Limited launch indicators 

TBM 

\ 30-70kmrange 30-70 km range Smart sub-munitions 
12rockets/l.6secfiringmte 12 rocketsll.6 sec firing rate 

Rocket Limited launch indicators Limited launch indicators 

Low-altitude (to 50m AGL) Improved guidance I propulsion Smaller RCS 
All aspect flight profile Altitude down to 30m AGL Greater accuracy 
30-3000 km range CEP of lm Smart munitions 

Land Attack CEP of 2-3m Dual mode seekers 
Land attack vs individual tanks 

Reallnear-real time ream More sophisticated payload1 Longer ranges 
Decoy capabilities F Anti-radar 

guidance system Smaller RCS / airframes 
Night & multimission systems Laser designators I range finders 

UAV RCS down to 0.Olm-sq 
Antitank 

7- Hoveping 10 km standoff Multi-mission systems All weather 1 night time 
8- 12 km standoff distances Better avionics I weapons suites 

Hacopter Low-light daytime attack Limited all-weatherlnight time Improved laser designator 
Improved IR countermeasures 

Precision guided munitions Reduced RCS Limited low observable I stealth - - Improvedl~er/electro optical Increased payload technology 
systems All weather capabilities Integrated electronic warfare 

--wing Improved IR systems Multi-missile capability suites 
TASM: 10-100 kmpnge; TASM: 110 km range; TASM: 200 km range 
multi-frequency attack speed Mach 3-4 
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missile is of special interest 
because of its stand-off range, 
high velocity and small radar 
cross section. 

Tactical Air-to-Surface 
Missiles.Cunently, state-of-the- 
art tactical air-to-surface mis- 
siles have millimeterwave radar 
seekers that allow them to func- 
tion day or night through a 
smoke-filled, imaging-obscured 
atmosphere. Warhead designs 
include shaped charges, self- 
forging fragments, reactive ma- 

Aerial Threat to Projection and Entry Operations 

ENEMY INTENT AND MEANS 
v' UAV 

- GaUmr real time inlekgmce to 
support tar- of the-force 

-Maintain wilkanw of m a m m r  
unas 

\I Rotary-Wing 
-Destroy armor and *try units 
-RISTA 
-Troop WIIS 

v' Fixed-wing 
-lhCnv mmhnt --- - I 

supporVbljsticalasrPts 
-Predsion strikes 
-RISTA 

insertions 
v' ~ i h i ~ d s e  Missile 

terials, smart mines, smart -Inducechokepoints 
-Disrupt and confuse p u n d  forms submunitions, orrocket-boosted - hv d ~ s  the - 

kinetic energy penetrators. arm 

Antiradiation missiles, a mem- 
ber of the tactical air-to-surface 

v' Element of surprise at risk 
v' C2 dsruptiw 
fl Loss of momentumftemp reduced 
\I Restriction of rnaueuwrlmomnent 
v' Destruction of high value division assets 
v' Heavy casualties 

missile class of munitions, will 
continue to evolve improved ca- 

Aerial Threat During Expansion Operations 
pabilities to defeat radar cow- ENEMY INTENT AND MEANS 
termeasures. Tactical air-to-sur- f UAV I 
facemissile technology evolves -ze=dy-a I 
to keep pace with changes in the 
intended battlefield targets and 
to allow the missiles to pen- 
etrate defense systems and 
counter the effects of counter- 
measures. Future development 
trends are - 

advanced propulsion and 
propellants to increase launch 
range prior to seeker engage- 
ment; 

improved optics and elec- 
tronics to decrease the circular 
error probable, allow for opti- 
mum attack and select the high- 
value targets; 

technologies to lower 
launch altitude; 

electronic countermea- 
sures; and 

terminal homing improve- 
ments to allow attacks against 
mobile targets. 

Threat Capability Trends. 
Threat trends can be surnma- 
rized by two characteristics: in- 

-Conduct elecironie and 6 
radiation atkks 

d TBMICrlise M i d l e s  
-Des-b@tk basss, AAITAA, 
corps md divkhil trains, 
C2 Eealers, hm of 
~ t i o n ( L 0 C )  

d nxed-wing IMPACT ON THE FORCE 
-Destroyhas ofmmm- d Element of surprise at risk -- enemy w a k h  'bur plann 
-At- eonwy and C2 w&rs ,/ D m  a 

f RaCarpWQ d ~ I r n ~ e n t s  restricted, mumenturn dowed 
-Insert SOP d U3Cs interdicted -- sllstainment strained 
- R m A  i DhMomUoorps critical mets at risk 

Aerial Threat to Decisive Operations 

ENEMY INTENT AND MEANS 
v' UAV 

- GaUmr real time inleligmz to 
support tar*& the form I 
unas 

Rotary- Wing 
-Destroyarmor and infmtryunib 
-RISTA 
-Troop iusrtions 

, Fixed- wing 
-Destroy combat 

snpportlbgistical assets 
-Precision strikes 
-RISTA 

r ~ i b i % S Z s s i l e  

IMPACT ON THE FORCE 
\I Element of surprise at risk 
\I C2 disruption 
v' Loas: of momentumftemp reduced 

creasingly capable and increas- -Mum choke poinb v' Restriction of maneuwrf moment 
- m p t a n d c o *  ~d fo- fl Destruction of high d u e  divlsion assets ingly diverse. With the change - hT the - 

in system proliferation comes a ar& v' Heavy casualties 
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corresponding change in capabilities. Fixed-wing operations will peak gathered by sensors to interdict U.S. 
Though older systems will remain in during this phase, especially if threat operations. Threat reconnaissance, in- 
national inventories longer, new sys- forces launch a pre-emptive strike. telligence, surveillance and target ac- 
tems will incorporate capabilities that Although the joint forces will protect quisition will be primarily targeted 
will make themmore stressing to ground the lodgment from air attack, it re- against forward divisions and corps to 
force commanders. These new air and mains likely that some fixed-wing air- support threat counter-maneuver and 
missile threats can provide potential craft will continue to threaten the force targeting. 
enemy nations a variety of employment throughout entry operations. Aircraft Air power and theater missiles can 
options that can affect each stage or will attempt to suppress friendly air deliver massive payloads accurately 
phase of U.S. operations. The next 20 defenses with antiradiation missiles. throughout the operational depth. 
years will bring significant changes in ADA suppression will increase the Heliborne troops can help convert tacti- 
threat air, missile and reconnaissance, mission success of other air threat cal success into operational success; 
intelligence, surveillance and target ac- assets such as tactical ballistic mis- similarly, airborne forces, possessing 
quisition capabilities. siles. The versatility and survivability increased firepower and ground mobil- 

of helicopters make them ideal for air ity, inserted deep into the enemy's rear 
THREAT TO FORCE insertion. The placement of special can help convert operational success 
OPERATIONS purpose forces can provide valuable into strategic success. 

Air employment will vary from reconnaissance, intelligence, surveil- Decisive 0perations.Threat opera- 
country to country and by operation, lance and target acquisition and dis- tions during this phase will continue as 
driven by threat equipment, capa- rupt friendly operations. in the earlier phases. The helicopters' 
bilities, organizational structure and Coordinated use ofthese air andmis- role will expand, making them the pri- 
military-political goals. By under- silethreats,withdecoyunmannedaerial mary close air support weapon, with 
standing air threat proliferation and vehicles, could be devastating. The syn- emphasis on attacking forward armor. 
equipment, experts can predict how a chronization of multiple air attack as- Unmanned aerial vehicles will operate 
threat may employ air assets to inter- sets requires intricate planning and primarily in division and corps areas to 
dict U.S. operations. nearly perfect communications, but is support counter-maneuver planning to 

Projection and Entry Operations. possible and must be countered. direct artillery fire. 
During entry operations, threat forces Expansion Operations. The threat Helicopters with antitank guided 
will conduct reconnaissance operations weapons used during initial entry will missiles will attack armored or mecha- 
to monitor U.S. force buildup and con- also be used during expansion and nized forces. They can also block a 
duct target planning, which enemies buildup, but with expandedtargettypes. major penetration or supplement mo- 
will use to launch a pre-emptive strike Threat forces will attempt to determine bile obstacle detachments by laying 
against arriving forces. The U.S. intentions and use the information mines along threatened flanks and gaps. 
threat's primary objectives will 
be to SIOW the flow of U.S. per- The Intercontinental Ballistic Missile Threat 
sonnel and equipment into the 
area of operations and to cause M-! 
enough casualties to influence = ~ t ~ ~ . ~ p ~ m a m a h m -  - ~u~koptol lam~owmcmn 
U.S. public opinion. Tactical - ~ a a a l 5 ~ o r l . h m u r ~ * l  = A M T ~ X ~ ~ I ~  pr 

ballistic missiles, cruise missiles 
and fixed-wing aircraft will at- 
tack known high-value targets. 
In an opposed entry or landing 
on enemy soil, U.S. forces will 
also face helicopters and large- 
caliber rockets. 

Tactical ballistic missiles will 
likely be the weapon of choice. 
High survivability, range, pen- 
etration capability and warhead 
options make them ideal during 
entry operations. Cruise missiles 
wiU also attack ground targets. 

Hidden Silos 
MobileTELc 
-tionAids PEWAIDB) 
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Helicopters will attack flanks 
of U.S. forces using terrain or 
smoke to conceal their ap- 
proach. 

Unmanned aerial vehicles 
can gather real-time battlefield 
intelligence, provide target ac- 
quisition for fire support, and 
serve as communications re- 
lays. Ideally, an unmanned 
aerial will reconnoiter targets 
just before a strike and flash 
changes in targets or defenses 
to ground or airborne control 
centers where analysts will in- 
terpret imagery, select targets 
and transmit the information 
to strike assets. Unmanned 
aerial vehicles can also isolate 
weaknesses in sus-tainment 
resources and identify combat 
resources and follow-on 
forces. 

The Submarine-Launched Missile Threat - - A t t a c k l a r g , F k d M i W u y ~ l b n u  . AmckCa@Wl.lO~rMajarC%la 
0 Anac+HajmI.l.Srrw.S~ . A- Thlrat ICBM Slta 
= A n a c + T h a t m Q d T . r g a  

MISSILE AND SPACE 
THREAT TO THE CONTINENTAL 
UNITED STATES 

Space is the new high for operations 
- its value is critical to the tactical, 
operational and (eventually) strategic 
levels of warfighting. Despite the end 
of the Cold War, the threat of acciden- 
tal, unauthorized or limited strategic 
strikes against the United States still 
exists. Intercontinental ballistic mis- 
siles and submarine-launched ballistic 
missiles are a threat to the continental 
United States - they can cany nuclear, 
biological, chemical or high-explosive 
warheads; they employ avariety ofpen- 
etration aids; and their long ranges make 
them hard to defeat. 

Intercontinental Ballistic Mis- 
siles. The only producers are the 
United States, Russia and China. 
Ukraine, Belarus and Kazakhstan - 
former Soviet Union states - have 
intercontinental ballistic missiles that 
they could incorporate into their arse- 
nals or make available to others. Fixed 
launch facilities are easy to target but 
hard to destroy. Once launched, inter- 
continental ballistic missiles are diffi- 

WorM Wide T a r g e h g C a p a b i i ~  
Multiple War- - NarmvCEP 

SL;CRMYW . Mobile 
Ability To Hide And Wait L Any OeeanRea 
Abilily To LamhRam AngOceadSm 

cult to defeat. Their targets will be 
strategic political, civilian or mili- 
tary, most likely using weapons of 
mass destruction in multiple re-entry 
vehicles. 

Submarine-Launched Ballistic 
Missiles. The United States, United 
Kingdom, France, Russia and China 
currently produce submarine- 
launched ballistic missiles. Subma- 
rine mobility provides launch loca- 
tion options that are unavailable to 
intercontinental ballistic missile forces 
and makes detection difficult. Target- 
ing priority will be the same as for 
intercontinental ballistic missiles. 
Submarine-launched ballistic missiles 
provide threat nations the same capa- 
bilities as intercontinental ballistic 
missiles with the added advantage of 
a better hide capability. ' 

Satellites. Satellites have become a 
major combat multiplier for any poten- 
tial threat that has such systems. Satel- 
lites provide reconnaissance, surveil- 
lance and worldwide communication 
capabilities. Many countries already 
have well-established space programs 
to support their military forces, and 
several have taken steps to sell or share 
military and civil satellite capabilities 

to others. Thus, many threat nations 
will have organic space assets to sup- 
port operations or may acquire intelli- 
gence information fiom satellites or buy 
satellite time. Satellites will normally 
support threat theater- and strategic- 
level planning and operations. 

SUMMARY 
Regional powers continue to emerge 

throughout the world to threaten na- 
tions friendly to the United States and 
adversely affectU.S. interests. Regional 
air and missile capabilities, while nei- 
ther qualitatively nor quantitatively the 
equal of the former Soviet Union, are 
real and threatening. Tactical ballistic 
missiles, cruise missiles, unmanned 
aerial vehicles, helicopters, fixed-wing 
aircraft and rockets, employed singu- 
larly or collectively, can severely im- 
pact the successful execution of U.S. 
forces operations across the full opera- 
tions spectrum- fiom operations other 
than war through the national military 
strategy. Intercontinental missile and 
space platform exploitation further ex- 
acerbates the situation. With technol- 
ogy explosions and continued prolif- 
eration, promises to grow rather than 
diminish. 
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Army Air & Missile Defense Master Plan 

CONCEPT 

REQUIRED 

CAPABI LIT1 ES 

The changing world situation, the 
changing nature of the threat and 
changes to the national security strat- 
egy, the national military strategy and 
Army doctrine have redefined the op- 
erational environment for future con- 
flicts. To execute U.S. global strategies 
in this redefined environment, the 21 st- 
century Army must rapidly project its 
forces and achieve victory with mini- 
mum casualties. ADA units are integral 
members of Force XXI and function in 
synergy with other joint and multina- 
tional air defense forces to provide con- 
tinuous protection against the array of 
air and missile threat platforms that 
may confront Force XXI. 

This article addresses Air Defense 
Artillery's role and focus during pat- 
terns of operation described in Army 
Vision 2010, the fkamework within 
which Force XXI will conceptually 
fight 2 1 st-century force-projection op- 
erations. It identifies the required op- 
erational capabilities that Air Defense 
Artillery must possess to fulfill its 
mission. Air Defense Artillery's role 
in theater missile defense is a major 
determinant of these required capa- 
bilities. 

THEATER MISSILE DEFENSE 
Theater missile defense includes all 

means and methods to negate the ef- 
fects of hostile theater missiles (tactical 
ballistic missiles, cruise missiles and 

tactical air-to-surface missiles) prior 
to or after launch. Theater missile de- 
fense is a joint mission performed by 
joint and multinational forces (air, land, 
sea, space and special operations), their 
weapon systems and with their support- 
ing command, control, communications, 
computers and intelligence (C41) equip- 
ment and theater and strategic intelli- 
gence apparatus. It involves the identi- 
fication, integration and employment 
of forces to detect, identify, locate, track, 
minimize the effects of and destroy en- 
emy theater missiles. We will accom- 
plish theater missile defense through 
the integration of a mix of mutually 
supportive operations elements: attack 
options, active defense, passive defense 
and related C41 architecture. 

Attack Operations. Attack opera- 
tions are offensive actions initiated to 
destroy, disrupt and or neutralize air, 
land and sea theater missile launch plat- 
forms, their supporting infrastructure 
and reconnaissance, intelligence, sur- 
veillance andtarget acquisition (RISTA) 
platforms. Air Defense Artillery con- 
tributes to attack operations by destroy- 
ing threat RISTA platforms and tactical 
surface-to-air missile and cruise missile 
host platforms in flight. It also provides 
estimated launch-point information on 
in-flight theater ballistic missiles to cue 
attack operations systems. 

Active Defense. Active defense is 
defensive operations that destroy, dis- 

rupt and or neutralize theater missiles 
and their warheads in flight. Active 
defense involves detection, identifica- 
tion and classification, tracking and at- 
tack of theater missiles. Although ac- 
tive defense measures include multit- 
iered defense in depth via multiple en- 
gagements using all capable joint as- 
sets, Air Defense Artillery is the land 
component commander's primary ac- 
tive defense means. 

Passive Defense. Passive defense 
consists of measures to reduce vulner- 
ability to, and minimize the effects of, 
theater missile attack. Measures include 
warning of theater ballistic missile 
launch and predicted impact point and 
reducing targeting effectiveness through 
signature reduction. They also include 
camouflage and concealment, decep- 
tion, dispersion and mobility; the hard- 
ening of assets and positions; and 
nuclear, biological and chemical safe- 
guards. Air Defense Artillery also con- 
tributes to passive defense through 
timely warning and distribution of the- 
ater ballistic missile launch and pre- 
dicted impact point information, and by 
denying or negating hostile aerial 
RISTA. 

Theater Missile Defense C41. The- 
ater missile defense C41 provides the 
information and means to plan, appor- 
tion, monitor, synchronize and report 
theater missile defense operations. It 
also provides the means to acquire and 
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disseminate missile warning and cue- 
ing information, and fully integrates 
theater missile defense systems with the 
supported force and theater command 
and control architectures. ADA C41 is 
fully integrated with theater Army air 
and missile defense C41 and with the 
supported forces. 

ADA FORCE XXI 
Air Defense Artillery's mission will 

change little in the 21st century. It will 
still operate as part of an integrated joint 
force and protect forces and assets from 
air and missile threats, including theater 
ballistic missiles, cruise missiles, un- 
manned aerial vehicles, helicopters, 
fixed-wing aircraft armed with tactical 
air-to-surface missiles, and rockets. 

ADA Force XXI consists of a com- 
bination of integrated capabilities pro- 
vided by multiple systems. It is a tacti- 
cal and strategic force tied together by 
C41 architecture. It is strategically 
deployable, highly mobile, tailorable to 

mission needs, lethal against multiple 
threats, operationally agile in support 
of the force and sustainable. These char- 
acteristics will provide the Force XXI 
Army with a qualitative edge in any 
operational environment. 

ADA Force XXI will evolve through 
the implementation of six enablers. 
These enablers, articulated in the midst 
of the Army's post-Cold War 
downsizing, are stabilize, reorganize, 
standardize, modernize, modularize and 
rightsize the ADA force. 

Stabilizing the force involves allevi- 
ating turbulence in the ADA force by 
recruiting, training and retaining qual- 
ity soldiers. 

Reorganizing the force involves re- 
structuring ADA organizations to allow 
them to function more effectively on 
the Force XXI battlefield. 

Standardizing the force involves 
standardizing organizations, systems 
and operations throughout the branch 
to achieve compatibility and inter- 

operability within Air Defense Artil- 
lery and within Army, joint and multi- 
national forces. It includes standardiz- 
ing battle elements so they can be readily 
tailored to a wide range of task force 
applications. 

Modernizing the force involves en- 
hancing the capability of ADA systems 
and organizations by leveraging the lat- 
est technology and guiding future tech- 
nology for system upgrades and new 
developments. 

Modularizing the force involves 
making ADA organizations and sys- 
tems modular to facilitate task force 
packaging for force projection and force 
protection operations. 

Rightsizing the force involves opti- 
mally sizing ADA systems and organi- 
zations to balance affordability, effec- 
tiveness and operational risk. 

ADA OPERATIONS IN FORCE XXI 
The force-projection Army, together 

with forces of other services and na- 

Army Air and Missile Defense Operations 

Theater StrategidSupport Arr 
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tions, must rapidly deploy from the 
continental United States (or elsewhere) 
and dominate any battlespace, region or 
situation through the conduct of simul- 
taneous and continuous operations in 
all dimensions. The Army will be pre- 
pared to succeed in operations across 
the spectrum of conflict. 

Force XXI operations are subdi- 
vided into six patterns of operations: 
project the force, protect the force, 
gain information dominance, shape 
the battlespace, conduct decisive op- 
erations and sustain the force. These 
patterns may not be distinct, and one 
or more may occur simultaneously. 

The ADA force will support Force 
XXI in each of the patterns of opera- 
tions. The ADA operational consider- 
ations described below are representa- 
tive of those that might be generated in 
a given scenario. Specific, "real world" 
considerations depend on mission, en- 
emy, troops, terrain, weather and time 
available. 

Project the Force. The operation 
begins with the deployment of forces 
from the continental United States or 

Project the Force 

Protect the power-projection 
base. 

Automate and integrate the intel- 
ligence preparation of the battle- 
field, defense design and mission 
planning. 

Rapidly deploy systems and o r  
modular components tailored to  
mission needs and force require- 
ments. 

Defend early entry forces against 
threat air and missile attacks. 

lnteroperate with ADA, joint and 
or multinational air defense and 
air control elements. 

Limit o r  deny aerial surveillance 
of the force. 

Provide three-dimensional situ- 
ational awareness, warning and 

a forward area. The force is tailored 
to meet mission requirements. The 
initial Army force is most likely de- 
ployed by air. The force commander 
strives to maximize firepower, lethal- 
ity and survivability of this force while 
minimizing its lift requirements. 

In deployments where the threat of 
air and missile strikes exist, ADA units 
deploy with the initial force. The ADA 

Protect the Force 

Detect, classify, identify and en- 

gage tactical ballistic missiles. 

Provide tactical ballistic missile de- 
fense to  widely dispersed assets 
over large areas. 

Detect, classify and engage rock- 
ets. 

Detect, classify, identify and en- 
gage cruise missiles, rotary-wing 

aircraft, lethal unmanned aerial 
vehicles, fixed-wing aircraft and 
low-observable air platforms. 

Maintain integrated C41 with sup- 
ported forces at all echelons. 

Integrate with ADA, joint and or 
multinational air defense and air 
control elements. 

Provide cueing for attack opera- 
tions elements and provide warn- 
ing for passive defense systems. 

deployment consists of a mix of ADA 
systems tailored to meet mission and 
threat considerations. With airlift re- 
quirements at a premium, the lighter, 
multi-threat capable systems (such as 
the Medium Extended Air Defense 
System [MEADS] and Avenger) are 
attractive deployment options. How- 
ever, where a significant theater ballis- 
tic missile threat exists, the more airlift- 
intensive Theater High-Altitude Area 
Defense (THAAD) and Patriot Ad- 
vanced Capabilities3 (PAC-3) systems 
assume high movement priority by stra- 

Gain Information Dominance 

Alert the force of aerial threat 

presence and location. 

Maintain horizontal. integrated C31 
with supported force at all eche- 

lons. 

Provide near real-time data gen- 

eration, fusion and distribution. 

Limit o r  deny surveillance (un- 

manned aerial observation) of 

the force. 

lnteroperate automatically and 

fully within Air Defense Artillery 
and with joint and or  multina- 
tional air defense and or air con- 

trol elements. 

Protect friendly information 
nodes (command and control cen- 

ters, information sources and 
other critical assets) from aerial 
threats. 

tegic airlift. The theater missile de- 
fense systems provide a two-tiered de- 
fense for the lodgment (aerial port or 
seaport of debarkation) and the initial 
force concentrations located under their 
protective envelope. Integrating short- 
range air defense assets with the the- 
ater missile defense systems provides 
composite and complementary defense 
against cruise missiles, unmanned aerial 
vehicles, helicopters and fixed-wing 
platforms. Additionally, ADA systems 
provide aerial situational awareness to 
the force, thus enhancing its agility and 
passive defense. 

Early in the force-projection pattern, 
an element of the Army Air and Missile 
Defense Command will deploy ifthe air 
or missile threat requires employment 
of theater and or corps air defense. As 
the capstone Army air defense com- 
mand, the Army Air and Missile De- 
fense Command provides centralized 
planning, coordination, integration, syn- 
chronization and employment of 
ground-based Army air and active mis- 
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I Shape the Battlespace I 
Promote freedom of action by 
denying enemy use of the third 
dimension. 

Detect, classify, identify and en- 

gage tactical ballistic missiles. 

Limit o r  deny surveillance of the 

force by unmanned aerial vehicles. 

Integrate fires within Air Defense 

Artillery and with joint and or  
multinational air defense and or  
air control elements. 

Provide timely back-tell of the- 
ater missile launch point data t o  

attack operations forces (sensor 

sile defense theater assets in conjunc- 
tion with joint and or other services' air 
and missile defense forces. It is the 
focus for coordinated employment and 
integration of Air Defense Artillery into 
theater air and missile defense, includ- 
ing corps Air Defense Artillery with 
theater and ar joint counterair and the- 
ater missile defense plans and C41 archi- 
tectures. 

If a tactical missile threat exists in 
theater, the Army may also deploy an 
Army theater missile defense element 
to support the joint force land compo- 
nent commander. When deployed, this 
element integrates, synchronizes and 
sometimes controls theater missile de- 
fense operations to protect forward- 
deployed, contingency and reinforcing 
forces as well as designated theater op- 
erational and strategic assets from the- 
ater missiles. 

Protect the Force. Survivabil- 
ity of the force is the paramount con- 
sideration from the onset of deploy- 
ment through redeployment. Multidi- 
mensional air defense operations are 
key to that survivability. 

The positioning of theater missile 
defense units can optimize defense of 
selected assets according to the joint 
force commander's priorities. Lower- 

tier systems, such as PAC3 or MEADS, 
generally deploy close to defended 
areas. The THAAD unit is normally 
attached to the lower-tier battalion. The 
upper-tier THAAD system protects 
defended assets against attack by 
medium-range tactical ballistic missiles 
and longer-range short-range ballistic 

Decisive Operations 

Detect, classify, identify and en- 
gage cruise missiles, rotary-wing 
aircraft, lethal unmanned aerial 
vehicles, fixed-wing aircraft and 
low-observable aircraft. 

I Detect, classify, identify and en- I 
gage rocketsand very short-range 
ballistic missiles. 

I Maintain operational tempo com- I 
mensurate with the supported 
force. 

Provide survivable air defense in 

close battle area. 

Maintain integrated C31 with sup- 
ported force. 

Alert the force of aerial threat 
presence and location. 

missiles. Overlapping tactical ballistic 
missile coverage of all assets thickens 
the defense. Deployed joint tactical 
ground stations interface with theater 
communications networks to transmit 
warning, alerting and, where possible, 
cueing information on launched tactical 
ballistic missiles. This supports theater 
missile defense active and passive 
operations in addition to active defense 
measures. 

During entry operations, short-range 
air defense assets integrate with theater 
missile defense assets to defend against 
cruise missiles, unmanned aerial ve- 
hicles, helicopters and fixed-wing plat- 
forms. Short-range air defense systems 
position forward of defended assets and 
orient toward the anticipated direction 
of approach. Integrated into the overall 

surveillance plan, the Sentinel ground- 
based sensor positions well forward of 
defended assets to provide increased 
detection and to extend engagement 
ranges against low-altitude threats. 

As the force continues to build up 
and expand in the theater, more PAC-3s 
and MEADSs arrive to augment the 
initial theater missile defense, extend- 
ing ADA coverage to provide protec- 
tion of maneuvering forces. Arriving 
PAC-3 battalions replace MEADS ele- 
ments that may have been employed on 
lower-tiered missions. THAAD and 
PAC3 continue to defend aerial ports 
of debarkation, seaports of debarka- 
tion and selected geopolitical assets des- 
ignated by the joint force commander. 
MEADS units switch to protection of 
maneuver forces moving to or within 
assembly areas in conjunction with 
short-rangeunits. Divisional short-range 
air defense units generally defend their 
organic divisions in staging and assem- 
bly areas. The corps short-range air 
defense battalions task-organize with 
MEADS elements to leverage the syn- 
ergy provided by combining individual 
systems and surveillance capabilities. 

Sustain the Force 

Provide tailored forces and or  
modular components to  facilitate 
logistical commonality and syn- 
chronize support activities. 

Horizontally integrate with the 
supported force and supporting 
combat service support elements 
to  facilitate and expedite logistics 
requirements. 

Provide defense of reconstituting 
and redeploying forces against 

threat air and missile attacks. 

Automate soldier training, both 
stand-alone and netted, to  exer- 
cise all essential warfighting ac- 
tivities in a fully virtual, integrated 
and embedded battlespace envi- 

ronment 
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Short-Range Air Defense System Concept 

Gain Information Dominance. In- 
formation is an element of combat 
power on a par with firepower and ma- 
neuver. Winning on the information 
battlefield means "out-knowing" and 
"out-reaching" the threat. Air Defense 
Artillery is a key contributor to all fac- 
ets of information operations: seeing 
the battlespace, protecting the means to 
see anddecide, and denying thosemeans 
to the enemy. 

Air Defense Artillery's sensor data- 
link network, with input from joint 
tactical ground stations, theater mis- 
sile defense radars and short-range air 
defense Sentinel nodes, provides a 
real-time or near-real-time air picture 
of the air defense battlespace to the 
force commander. In addition, the 
Army Air and Missile Defense Com- 
mand, in conjunction with an air and 
theater missile defense element, es- 
tablishes an integrated air, sea and 
ground picture and shares this picture 
with deploying forces. Together, they 
refine and update the intelligence 
preparation of the battlefield, monitor 

friendly and threat air operations and 
recommend defense designs and the- 
ater missile defense priorities in coor- 
dination with maneuver plans. 

Air Defense Artillery protects criti- 
cal command, control, communica- 
tions and intelligence assets from 
aerial attack and conducts counter- 
RISTA operations. Throughout the op- 
eration, when the situation permits, 
short-range air defense systems posi- 
tion well forward of defended assets 
to limit or deny observation by un- 
manned aerial vehicles. Short-range 
weapons and sensor capabilities are 
further enhanced when they are inte- 
grated with MEADS units. 

Shape the Battlespace. The de- 
ployed force must sustain the tempo 
of operations, setting the conditions 
for decisive operations and posturing 
threat forces for failure. Fundamental 
considerations are precise third-di- 
mension intelligence preparation of 
the battlefield and the denial of en- 
emy aerial attacks on maneuvering 
forces, critical command and control 

assets, deep attack assets and support 
elements. 

ADA shaping of the battlespace 
focuses on protecting the force and 
denying or limiting the threat's un- 
derstanding of friendly intentions. 
Short-range air defense systems pro- 
tect maneuver forces while they are 
on the move or in assembly areas. 
They protect critical assets against 
RISTA unmanned aerial vehicles and 
attack by cruise missiles, fixed-wing 
aircraft and helicopters. Short-range 
systems are generally positioned in 
depth out from the defended route of 
movement or asset and are usually 
oriented toward likely directions of 
approach. MEADS units comple- 
ment short-range air defense sys- 
tems. They provide protection against 
short-range tactical ballistic missiles 
and extend the defense against threat 
aerial platforms that attempt to 
overfly or stand-off from short- 
range air defense systems. The Senti- 
nel, employed in conjunction with 
the MEADS sensor, orients on low- 
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altitude targets, covers gaps and ex- 
tends MEADS coverage forward. 
PAC3  and THAAD units continue to 
protect critical commander in chief 
assets, generally in rear areas. 

The Army Air and Missile Defense 
Command and brigade and or battal- 
ion air defense tactical operations cen- 
ters review and process intelligence 
data provided via space-based, aerial 
and ground sensor platforms and re- 
assess threat situations based upon 
that data. Sensor data from joint tacti- 
cal ground stations, PAC-3, THAAD 
and MEADS helps to determine tacti- 
cal ballistic missile launch points and 
may be transmitted to deep attack sys- 
tems for engagement. 

Decisive Operations. The objec- 
tive of the force commander during 
decisive operations is to achieve deci- 
sive victory, quickly and with mini- 
mum casualties. In pursuit ofthis goal, 
the commander seeks to combine sur- 
prise, concentration of effects, rapid 
tempo and audacity to overwhelm the 
enemy. Maintaining freedom of ma- 
neuver for the force is imperative. 

Air Defense Artillery's mission fo- 
cus is to protect the force, defeating 
threat air and missile strikes against 
maneuver forces and theater assets 
and denying threat unmanned aerial 
vehicle RISTA efforts. P A C 3  and 
THAAD maintain their defense of 
aerial ports and seaports of debarka- 
tion and priority geopolitical assets 
throughout the theater. Short-range 
air defense and MEADS elements pro- 
vide air defense coverage of the corps 
maneuvering units and such critical 
assets as forward refueling and am- 
munition points, aviation forward 
operating bases and potential choke 
points. PAC-3 units may also be 
brought forward and positioned to aug- 
ment coverage of the corps logistical 
concentrations. 

Short-range air defense systems are 
positioned both in the maneuvering 
force formations and along routes of 
advance. Bradley Linebackers accom- 
pany the maneuver units as they ad- 

vance to counter the threat's close 
battle air support platforms - heli- 
copters and lethal unmanned aerial 
vehicles. The Bradley Linebackers are 
generally positioned immediately be- 
hind the lead maneuvering elements 
and weighted toward the flanks of the 
formations. Avengers are deployed 
farther back along the routes of ad- 
vance to counter helicopters, lethal 
unmanned aerial vehicles and RISTA 
unmanned aerial vehicles, and to en- 
hance survivability. Sentinel data is 
integrated with MEADS sensors and 
other ADA and joint service sensors 
to enhance the forward air picture. 

MEADSs are employed forward 
to provide overwatch protection of 
maneuvering forces against tactical 
ballistic missiles, cruise missiles and, 
in conjunction with short-range air 
defense units, low-altitude air-breath- 
ing threats. Sensors are positioned to 
extend surveillance forward of the 
close combat area, permitting engage- 
ment of fured-wing aircraft, stand-off 
helicopters and unmanned aerial ve- 
hicles deployed beyond short-range 
air defense capabilities. 

Sustain the Force. Sustainment fo- 
cuses on enhancing logistics from the 
start of an operation to its completion. 
As such, sustainment is an inherent 
consideration in each pattern of op- 
eration. Modular components, 
tailorable organizations, commonal- 
ity of logistical items and integrated 
combat service support automation 
systems facilitate "anti~ipatory'~ lo- 
gistical flow and synchronization. In 
addition, sustainment encompasses 
individual and unit training. Training 
devices and enhancers ensure soldiers 
remain proficient. 

ADA units are tailored to meet mis- 
sion requirements. Appropriate the- 
ater missile defense units and short- 
range air defense systems, integrated 
via modularized air defense tactical 
operations centers, contribute to un- 
interrupted sustainment operations by 
protecting the logistical facilities and 
reconstituting forces. While the most 

significant air attack capabilities may 
have been eliminated, friendly forces 
must be prepared to counter "last- 
ditch" air and missile attacks. Short- 
range air defense systems are prima- 
rily RISTA unmanned aerial vehicles, 
thereby preventing surprise attacks 
and enhancing force security. MEADS 
adds capabilities against latent tacti- 
cal ballistic missile attacks and 
complements short-range air defense 
counter-RISTA efforts. PAC-3 and 
THAAD continue to protect the air 
and seaports and the redeployment 
staging areas against tactical ballistic 
missiles. The integration of these ca- 
pabilities provides unimpeded opera- 
tions for the force. 

SUMMARY 
In the 21st century, Air Defense 

Artillery will protect forces and key 
assets from air and missile threats, 
including tactical ballistic missiles, 
cruise missiles, unmanned aerial ve- 
hicles, helicopters, fixed-wing aircraft 
with tactical air-to-surface missiles, 
and rockets. To accomplish this mis- 
sion, Air Defense Artillery must field 
the systems to satisfy the required 
operational capabilities described 
above. These ADA systems, together 
with improvements in doctrine, train- 
ing, leader development and organi- 
zation, will allow ADA soldiers to 
execute Force XXI operations and 
achieve the ADA vision, a stabilized, 
reorganized, standardized, modern- 
ized, modularized and rightsized force 
that can fight and win on the Force 
XXI battlefield. 
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Army Air & Missile Defense Master Plan 
----- 

AIR& MISSILE - SLEW 

DEFENSE 

INITWXTIVES I 4 
The Army hasn't always been quick 

to envision future mission require- 
ments or adopt new technology to 
create operational capabilities it would 
need on future battlefields. In the 
1830s, for example, the Army, con- 
tent with its one-shot sidearms, scoffed 
at Samuel Colt's five-shot pistol (the 
term "revolver" had not yet been 
coined). A foreign nation, the "Lone 
Star" Republic of Texas, saved Colt 
from bankruptcy. Texas Ranger Cap- 
tain Jack Hays had discovered the 
hard way, rather than by simulation 
and experimentation, that Comanche 
warriors could launch half a dozen 
arrows in the time it took a Ranger to 
break down and reload a single-shot 
pistol. Hearing that Colt had gone out 
of business, Hays took a train from 
Texas to New York City, where he 
looked up Sam Colt and persuaded 
the inventor to resume manufacture. 

"There's no market," said Colt. 
"You supply the pistols," Hays an- 

swered, "and the Texas Rangers will 
supply the market." 

With modifications - today we'd 
probably call them Colt Advanced 
Capabilities-2 - Colt's five-shot pis- 
tol became the six-shooter, the Gun 
That Won The West. 

Today, the Army has institutional- 
ized a visionary approach to the battle- 
field. Dozens of organizations and 
hundreds of soldiers, federal civilian 
employees and contractor personnel 
are at work not just on Force XXI but 
also its successor, the "Army After 

Next." Once labeled - and not with- 
out justification - a "slow learner," 
the Army is leading our country's 
armed forces into the 21st century, 
and Air Defense Artillery is in the 
vanguard of change. 

We attain future operational capa- 
bilities through a process of devising 
employment concepts, defining require- 
ments and determining solutions across 
the doctrine, training, leader develop- 
ment, organization, materiel and sol- 
diers spectrum. Experiments, exercises, 
modeling and simulation are key to 
gaining insights, refining requirements, 
assessing technological applications and 
verifying solutions. 

Numerous experiment-based ini- 
tiatives currently underway address 
issues related to air and missile de- 
fense modernization and its horizon- 
tal and vertical integration into Army 
and theater architectures. The U.S. 
Army Space and Strategic Defense 
Command and the Ballistic Missile 
Defense Organization, for example, 
are driving key technical aspects of 
theater missile defense capabilities 
development. The U.S. Army Air 
Defense Artillery School is driving 
the operational aspects of Army air 
and missile defense and, in close col- 
laboration with the Program Execu- 
tive Office, Air and Missile Defense, 
and others in the materiel develop- 
ments community, is leading the ADA 
"force modernization through experi- 
mentation" process. This article fo- 
cuses on those experimental and ana- 

lytical initiatives under the auspices 
of the Air Defense Artillery School 
and the Program Executive Office, 
Air and Missile Defense. As such, it is 
representative, rather than inclusive, 
but does show the bridging role of 
experimentation and analysis between 
required capabilities and the research, 
development and acquisition process 
that produces the materiel solutions 
and focuses, guides and applies tech- 
nology toward those solutions. 

Technology is being linked to the 
ADA requirements of tomorrow 
through - 

ADAparticipation in Army Force 
XXI advanced warfighting experi- 
ments; 

experiments with concepts, tech- 
nologies and innovative thinking by 
the Air Defense Lab, conceptualizing 
a 2 1 st century Army enhanced by su- 
perior information and technology and 
fully integrated battle command; 

integration of theater missile de- 
fense systems, command and control 
and architectures by the Program Ex- 
ecutive Office, Air and Missile De- 
fense; 

implementation of the organiza- 
tional and structuring aspects of the 
ADA vision; 

development by the U.S. Army 
Space and Strategic Defense Com- 
mand of unparalleled analysis and ex- 
perimentation capabilities; 

planning for the supporting simu- 
lation and analysis to guide ADA ca- 
pabilities into the future; and 
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identifying tomorrow's focus 
areas for technological applications. 

FORCE XXI 
Joint Venture is the U.S. Army 

Training and Doctrine Command-led 
process to define the future force - 
Force XXI. Beginning with maneuver 
brigade redesign and proceeding 
through division, corps and echelons 
above corps, this process will ulti- 
mately result in the total redesign of 
the operational Army. The founda- 
tion for this redesign is U.S. Army 
Training and Doctrine Command Pam- 

phlet 525-5, Force XY7 Operations, 
a living document that conceptual- 
izes a 2lst-century Army enhanced 
by superior information, technology 
and battle command. The Air Defense 
Lab has the lead for the branch's par- 
ticipation in this Army redesign pro- 
cess and its associated advanced 
warfighting experiments. Key com- 
ponents of Force XXI are described 
below. 

Task Force XXI. A digital brigade- 
level experiment conducted at the Na- 
tional Training Center in March 1997. 
Air Defense Artillery demonstrated digi- 

tal horizontal and vertical integration 
and validated brigade and below orga- 
nizational requirements. 

Division XXI. A combination live 
and simulation exercise (October 1997) 
will focus on Force XXI division de- 
sign, operational concepts, battle com- 
mand and information operations. Air 
Defense Artillery will validate divisional 
ADA battalion design, weapons and 
command and control contributions to 
protect the force. 

Corps XXI. A combination live and 
simulation exercise (fiscal year 1995) 
that focused on Force XXI corps de- 

Cruise Missile Defense Experiment 
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sign, operational concepts, battle com- 
mand and information operations. Air 
Defense Artillery examined the inte- 
gration of organic and supporting the- 
ater missile defense systems with corps 
forces and validated the ADA corns 
brigade's organizational design, opera- 
tional requirements and its contribu- 
tions to protect, screen, inform and sus- 
tain the force. 

Prairie Warrior. A series of annual 
Command and General Staff College 
exercises will validate division design 
principles. Air Defense Artillery's fo- 
cus in the fiscal year 1997 exercise is 
how to fight divisional ADA 20 10, dem- 
onstrate the Army Air and Missile De- 
fense Command and how to conduct 
Medium Extended Air Defense System 
operations in a mobile strike force. 

Theater Missile Defense Experi- 
ment. These experiments range from 
advanced wartighting experiments that 
encompass all battlefield operating sys- 
tems to smaller scale experiments un- 
der the proponent of a battle lab or a 
support element (conducted in inter- 
vening years). Each theater missile de- 
fense experiment examines and experi- 
ments with varying aspects of theater 
missile defense, such as active and pas- 
sive defense, attack operations and com- 
mand, control, communications and in- 
telligence integration. The exercises are 
overlaid on the annual Roving Sands 
joint training exercise. The fiscal year 
1995 advanced warfighting experiment 
(first in the biannual series) examined 
all aspects of theater missile defense 
integration and information exchange. 
The fiscal year 1996 experiment focus 
was on identifying key cruise missile 
defense requirements and refining the 
Army Air and Missile Defense Com- 
mand concept. 

AIR DEFENSE LAB 
EXERCISES AND EXPERIMENTS 

In addition to its Force XXI exer- 
cises and experiments, the Air Defense 
Lab conducts and participates in other 
live exercises and experiments. Collec- 
tively, these serve as a springboard to 

Aerostat Masked Target Sensor Experiment 

LADAR 
IRSiRF I 

examine promising technologies, fu- 
ture operational capabilities and require- 
ments, systems' materiel improvements, 
systems' integration and current and 
emerging concepts, doctrine and tac- 
tics, techniques and procedures for 
tomorrow's battlefield. 

Cruise Missile Defense Experi- 
ment. A cruise missile defense experi- 
ment conducted during the Roving 
Sands live-fire exercise in June 1996 
used fielded and prototype short-range 
air defense equipment. An Avenger 
made history by being the first short- 
range air defense weapon system to 
successfully destroy a realistic, state- 
of-the-art cruise missile surrogate. The 
Bradley Linebacker also accomplished 
this feat later during the firing exercise. 
Stinger teams performed simulated en- 
gagements, but they did not have live 
missiles. The scenario had three firsts: a 
live fire via a forward area air defense 
command and control network, with its 
associated Sentinel ground-based sen- 
sor detecting a cruise missile; passing 
of target data via the network to the 
Avenger, Linebacker (both equipped 
with slew-to-cue capabilities) and 
Stinger teams; and engagement of a 
target with a Stinger Block I missile. All 
fire units were equipped with the en- 
hanced position location and reporting 
system, which linked them with for- 

ward area air defense command and 
control and the Sentinel. 

Aerostat Masked Target Sensor 
Program. Detection of low-flying plat- 
forms, particularly cruise missiles and 
unmanned aerial vehicles, is difficult 
for surface-based sensors that have in- 
herent limits imposed by terrain and 
radar line-of-sight. Airborne sensors can 
both complement the surveillance and 
detection provided by the surface-based 
sensors and extend defensive weapon 
system capabilities to the kinematic lim- 
its of their missiles. While large fixed- 
wing aircraft could fulfill this role, they 
are prohibitively expensive to build and 
operate in the quantities required for 
cruise missile defense. 

The Aerostat, a proven technology, 
offers a lower cost alternative to host 
surveillance and fire control quality sen- 
sors. In late 1995, the Undersecretary of 
Defense (Acquisition and Technology) 
and the Vice Chairman of the Joint 
Chiefs of Staff, responding to the rec- 
ommendations of the Defense Science 
Board, made the Aerostat a near-term 
cruise missile defense priority and di- 
rected the establishment of a Joint 
Project Office. Subsequently, the U.S. 
Army Air Defense Artillery School, Fort 
Bliss, Texas, was designated as the 
services' Aerostat proponent for cruise 
missile defense. 
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The current Aerostat program has 
two aspects: research, development and 
acquisition activities leading to 
deployable systems and experiments 
evaluating aerial sensors to provide 
over-the-horizon surveillance and fire 
control quality data to permit target 
engagements beyond ground-based ra- 
dar line-of-sight. 

For cruise missile defense, the 
Aerostat offers a cost-effective air- 
borne sensor platform that signifi- 
cantly extends over-the-horizon cruise 
missile detection and warning range 
and defended area footprints with air 
defense systems such as Patriot, the 
Medium-Extended Air Defense Sys- 
tem and the Navy's AegisISM-2 mis- 
sile. The Aerostat's roles in cruise 
missile defense involve over-the- 
horizon detection and tracking of tar- 
gets, sending positional information 
to surface systems, continuing target 
track after missile launch and initiat- 
ing missile track to acquire and inter- 
cept. Operationally, we will employ 
Aerostats in a "two-unit stationing" 
concept for theater operations and 
electronically link them to all key the- 

ater air defense and theater missile 
defense networks (such as the Joint 
Data Net and Joint Composite Track- 
ing Net). Aerostats, in combination 
with fixed-wing platforms such as the 
airborne warning and control system 
and the joint surveillance and target 
attack radar system, will provide cost- 
and operationally effective integrated 
detection, warning and engagement. 

The Joint Project Office's near-term 
focus is on acquisition of Aerostats and 
demonstrations of the Aerostat concept 
using existing equipment (an initial dem- 
onstration took place during Roving 
Sands '96). The Joint Project Office 
plans to establish an Aerostat testbed at 
McGregor Range, N.M. Deployable 
systems are currently being developed 
and procured and will be demonstrated 
and experimented with in future exer- 
cises to assess the operational value for 
overall situational awareness and im- 
proved air defense systems' detection 
times and engagement ranges. 

Nautilus/Tactical High-Energy 
Laser. The Nautilus is a joint U.S.- 
Israeli test effort to evaluate the effec- 
tiveness ofhigh-energy lasers to counter 

ASC l ET Exercise 

MAC 
Ex- 

low-flying air threats that are of con- 
cern to Israel and the United States in 
theater-level engagements. In February 
1996, a rocket was successfully inter- 
cepted at the High-Energy Laser Test 
Facility, White Sands Missile Range, 
N.M., during testing to evaluate high- 
energy laser effectiveness. This led to 
an agreement between the Department 
of Defense and the Israeli Ministry of 
Defense to evaluate the effectiveness of 
a tactical high-energy laser in negating 
a rocket threat. One of Nautilus' major 
tasks is to provide technical and de- 
tailed planning support as risk reduc- 
tion for an eventual joint development 
effort for a tactical high-energy laser 
system. 

The Air Defense Artillery School is 
the proponent for, and is developing a 
mission needs statement for, the objec- 
tive tactical high-energy laser system. 
The long-range plan for the tactical 
high-energy laser is to use a phased 
approach by developing an initial 
fieldable prototype, followed by an in- 
terim four-fire-unit tactical high-energy 
laser configuration leading to an objec- 
tive configuration. 

The tactical high-energy laser po- 
tentially provides an innovative, low- 
cost solution tothe acquisitionand close- 
in engagement limitations of current 
systems and technologies to counter 
cruise missiles and other existing and 
future stressing threats. 

The tactical high-energy laser con- 
cept is a mobile, high-energy laser 
weapon that uses proven laser-beam 
generation and beam-pointing tech- 
nologies and existing sensors and com- 
munications networks to provide 2 1 st- 
century forces with a bold new active 
defense capability in counterair mis- 
sions. Missions include soft kills of 
sensors and hard kills or mission aborts 
against unmanned aerial vehicles, 
short-range rockets, cruise missiles, 
antiradiation missiles, helicopters and 
fixed-wing aircraft. The initial 
fieldable system is currently envi- 
sioned as a palletized or truck- 
mounted system that can be C-130 or 
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CH-47 transportable to meet rapid 
deployment requirements. 

Conceptually, the tactical high- 
energy laser will integrate into the 
short- to medium-range air defense 
architecture to provide near-leakproof 
defensive coverage to combat forces 
by complementing surface-to-air mis- 
sile systems. Typical tactical high- 
energy laser engagement ranges will 
exceed 10 kilometers. The tactical 
high-energy laser's rapid kill rate and 
"deep magazine" enable air defenders 
to repel highly concentrated attacks 
and retain the ability to continue to 
battle after an attack. The tactical 
high- energy laser's low cost per 
kill (a few thousand dollars per kill) 
will return the cost balance to favor 
the defense. 

An 18-month tactical high-energy 
laser advanced concept technology 
demonstration is being formed to build 
a one-unit demonstrator system that 
will be available for integration and 
testing starting in fiscal year 1998. 
(An option to build a second demon- 
strator will be decided at that time.) 
The U.S. Anny Space and Strategic 
Defense Command is leading U.S. 
tactical high-energy laser efforts. The 
objective of the test program is to 
demonstrate high-energy laser weapon 
effectiveness for air defensemissions. 
A mid-infrared advanced chemical 
laser will illuminate the rocket war- 
heads to assess kill mechanisms. Illu- 
minating multiple unmanned aerial 
vehicles and other targets during a 
single laser firing will demonstrate 
the high-energy laser weapon system's 
resistance to saturation attacks. The 
test program also calls for dynamic 
tests on simulated high-explosive, 
chemical and biological warheads and 
submunitions. 

All-Service Combat Identifica- 
tion Evaluation Team Exercises. The 
All-Service Combat Identification 
Evaluation Team Program is a Joint 
Chiefs of Staff-sponsored joint exer- 
cise and evaluation that includes inte- 
grated air defense and focuses on all 

Army Mountain Top Experiment 

aspects of combat identification. First 
conducted in 1995, its surface-to-air 
and air-to-air evaluations are the suc- 
cessor to the joint air defense opera- 
tions and joint engagement zone exer- 
cises conducted during 1987 and 1993. 
The All-Service Combat Identifica- 
tion Evaluation Team '96 was con- 
ducted in the Gulfport, Miss., area in 
August and September of 1996. Air 
Defense Artillery is an active partici- 
pant in these annual exercises. ADA 
participants included a brigade tacti- 
cal operations center, Patriot battal- 
ion (-), elements of a short-range air 
defense battalion (forward area air 
defense command and control, Senti- 
nels and Avengers) and candidate 
positive identification devices and 
techniques. 
PROGRAM EXECUTIVE OFFICE, 
AIR AND MISSILE DEFENSE, 
mm 

The following initiatives are under- 
way within the Program Executive Of- 
fice, Air and Missile Defense. 

Army Mountain Top Experiment. 
The Army Mountain Top Experiment 
was the Army portion of the Navy-led 
Cruise Missile Defense Advanced Con- 
cept Technology Demonstration, Phase 
I, a joint effort involving the Army, 
Navy and the Advanced Research 

Projects Agency. The Army's objec- 
tive was to demonstrate that we can use 
track data generated from an airborne 
sensor to acquire, track and engage low- 
altitude cruise missiles beyond the line- 
of-sight of a ground-based air defense 
system. The operational concept dem- 
onstrated the value added of elevating 
surveillance and fire control radars by 
extending detection range and enabling 
beyond-line-of-sight engagement of 
surrogate cruise missiles. During the 
Army Mountain Top Experiment, a 
mountain ridge served as the surrogate 
airborne sensor or platform. In follow- 
up experiments (such as the Navy- 
proposed Phase 2 of the advanced con- 
cept technology demonstration) the 
Aerostat, or a similar airborne platform, 
will provide the elevated surveillance 
data to ground elements. 

Theater Missile Defense System 
Integration Tests. We will employ 
ADA theater missile defense-capable 
systems in task organizations (such as 
Patriot and the Theater High-Altitude 
Area Defense system) to provide 
near-leakproof defense of designated 
theater-critical assets. We must inte- 
grate theater missile defense systems 
within a task force - both technically 
and functionally - to optimize defense 
effectiveness. Task forces, in turn, must 
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be fully integrated into the joint and 
Army theater missile defense architec- 
tures. System integration tests (con- 
ducted under the auspices of the Ballis- 
tic Missile Defense Organization as the 
Department of Defense's theater mis- 
sile defense proponent and the Program 
Executive Office, Air and Missile De- 
fense as the Army theater missile de- 
fense active defense systems and tech- 
nical integration proponent) are a series 
ofdemonstrations that operationally and 
technically measure the integration of 
ADA theater missile defense systems 
(such as Patriot and the Theater High- 
Altitude Area Defense system) and the 
interoperability of ADA theater missile 
defense systems with other Army and 
joint theater missile defense systems. 
System integration tests will attempt to 
"piggy-back" on other exercises and 
demonstrations (on a noninterference 
basis) to optimize participation. 

OTHERKEY INrrIATIVES 
Several other key initiatives are un- 

derway within the U.S. Army Space 
and Strategic Defense Command and 
the Air Defense Artillery School. 

U.S. Army Space and Strategic 
Defense Command Missile Defense 
Battle Integration Center. While the 
U.S. Army Space and Strategic De- 
fense Command is a major contribu- 
tor to nearly all aspects of air and 
missile defense development, particu- 
larly from the technology applications 
perspective, the development of a 
missile defense battle integration cen- 
ter is particularly germane for air and 
missile defense experimentation and 
analytical insights - it is demonstrat- 
ing how we can use modeling and 
simulation for integrated analysis of 
complex missile defense and space 
operations issues. The missile defense 
battle integration center gives the 
Army a computerized simulation ca- 
pability to facilitate integration and 
evaluation of theater missile defense 
and national missile defense functions, 
capabilities and architectures, and it 
enables modeling and analysis of 

space assets by the U.S. Army Space 
and Strategic Defense Command's 
Army Space Command. 

The missile defense battle integra- 
tion center has developed and is imple- 
menting (for the Army and others) a 
synthetic battlefield context for inte- 
grating missile defense and space assets 
supporting required activities, materiel 
developers and users with distributed, 
netted computing resources, models and 
simulation efforts for warfighter exer- 
cise, analytical and virtual prototyping 
activities. During exercises and deploy- 
ments, it provides the warfighter with a 
distributed synthetic battlefield train- 
ing and planning environment and with 
a near-real-time after-action review ca- 
pability. 

Additionally, the missile defense 
battle integration center supports the 
Army and the Department of Defense 
in cost and operational effectiveness 
analyses and requirements analysis 
through the development and opera- 
tion of an analytical modern battle- 
field. It also enhances materiel devel- 
opments through virtual prototyping 
and user interface development. 

The missile defense battle integra- 
tion center has developed a synthetic 
battlefield environment to provide 
weapons developers, battle planners 
and warfighting commanders an in- 
teractive way to simulate precise op- 
erational scenarios. The modular syn- 
thetic battlefield environment will 
permit replacement of a simulated 
element with the actual hardware, pro- 
viding the capability for hardware-in- 
the-loop as well as human-in-the-loop 
testing. 

The missile defense battle integra- 
tion center is working closely with the 
Training and Doctrine Command to 
develop ways to integrate its battle 
lab locations throughout the United 
States (and supporting labs such as 
the Air Defense Lab) into a single, 
comprehensive battlefield simulation 
for the Force XXI campaign. Through 
the missile defense battle integration 
center, the Space and Strategic De- 

fense Command will be inserting mis- 
sile defense capabilities into the ac- 
tivities of the battle labs, the Louisi- 
ana Maneuvers Program, advanced 
warfighting experiments and other 
Force XXI exercises. 

The missile defense battle integra- 
tion center is using this synthetic 
battlefield environment to provide a 
virtual environment to train and pre- 
pare tactical operations center crews 
for the split-second decision making 
required in the missile defense battle. 
This synthetic environment allows 
soldiers to train and rehearse on doc- 
trine and tactics, techniques and pro- 
cedures, creating a force of virtual- 
combat veterans who can, when called 
upon, use the available technology, 
interpret the information and make 
the critical decisions that protect U.S. 
forces and allies by waging a winning 
theater missile defense battle. 

Future plans include developing 
the flexibility to use both the extended 
air defense simulation and testbed in 
an interchangeable role within the syn- 
thetic battlefield environment archi- 
tecture. Also, the synthetic battlefield 
environment will participate in exer- 
cises such as Roving Sands and Prai- 
rie Warrior. 

Army Air and Missile Defense 
Command. The Army Air and Mis- 
sile Defense Command is a new, 
theater-level organization that is the 
capstone command for Army theater 
active air and missile defense. A U.S. 
Army ADA School initiative, this or- 
ganization is being established provi- 
sionally in fiscal year 1997 as a pre- 
lude to formal establishment in fiscal 
year 1998. It will provide centralized 
planning, coordination, integration 
and employment of ground-based air 
defense and active missile defense 
theater assets in conjunction with the 
other services' air and missile forces. 
The Army Air and Missile Defense 
Command air defense tactical opera- 
tions center will provide automated 
functionality. The Army Air and Mis- 
sile Defense Command is the focus 
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for coordinated employment of 
ground-based surface-to-air missiles 
and their integration into theater air 
and missile defense. It is also the the- 
ater Army air defense coordinator and 
integrator for Army air and missile 
defense operations, including corps 
air and missile defense requirements 
into joint counterair and theater mis- 
sile defense plans. 

Patriot Standardization. Under 
auspices of the Air Defense Artillery 
School, Patriot is being standardized 
into five-battery battalions. This reor- 
ganization enables the establishment of 
a tenth Patriot battalion to alleviate the 
stress imposed by overseas comrnit- 
ments of Patriot in various theaters. 

Formalized Plans and Strategies. 
The Air Defense Artillery School is 
defining operational capabilities and 
analytical strategies for evolution to 

Army XXI. These strategies are set 
forth in master plans that articulate 
modernization objectives, means and 
schedules for classification, discrimi- 
nation and identification materiel 
across air defense; structure air and 
missile defense analysis programs; and 
guide the development and upgrade of 
simulation and simulator equipment. 
The following plans are currently under 
development. 

The ADA Classification, Dis- 
crimination and Identification Mas- 
ter Plan. The ability to classify air- 
borne objects by type, discriminate 
between real and decoy, and positively 
identify airborne objects as fiiend, hos- 
tile or neutral is key to effective opera- 
tional employment of Air Defense Ar- 
tillery in both air and missile defense. 
The initial Classification, Discrimina- 
tion and Identification Master Plan is 

an "across-the-fleet" approach to a 
pressing ADA capability need. It de- 
fines, prioritizes and rationalizes the 
classification, discrimination and iden- 
tification strategy for the future; com- 
pares classification, discrimination and 
identification technology capabilities 
with ADA weapon system roles and 
requirements; recommends technology 
applications for each; and presents all- 
service classification, discrimination 
and identification concept and recom- 
mendations for implementation of the 
concept. 

The U.S. Army ADA School Analy- 
sis Master Plan. This draft plan en- 
compasses the school's vision for ana- 
lytical studies. It lists the projects fore- 
casted for fiscal years 1997 to 2002, 
specifying manpower requirements, 
study durations and analysis method- 
ologies. It bases these projects on the 
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recognized need for future concepts 
and user operational requirements rela- 
tive to changing operational capabili- 
ties, technologies, emerging and pro- 
jected threat, and force structure. 

Fort Bliss Model and Simulation 
Master Plan. This draft plan guides 
efforts to acquire and maintain the re- 
quired integrated and complementary 
tools for analytical, training and experi- 
mentation support ofthe Fort Bliss com- 
munity. The tools will enable Fort Bliss' 
participation in large-scale, distributed 
interactive simulation activities locally 
andlor with remote sites (such as the 
missile defense battle integration cen- 
ter). The plan describes the objective 
Fort Bliss Model and Simulation Envi- 
ronment consisting of constructive 
simulations; virtual simulations; instru- 
mented weapons and command, con- 
trol, communications and intelligence 
systems; and corresponding data bases. 
These are linked via gateways and soft- 
ware modules that implement the dis- 
tributed interactive simulation proto- 

col, allowing the simulations to share 
information. The Fort Bliss Model and 
Simulation Environment will provide 
the requisite support to address a wide 
variety of situations and scenarios from 
individual soldier, through battalion, to 
theater-level in single-service and joint 
settings. 

FUTURE TECHNOLOGY 
ENHANCEMENTS 

Exercises and experiments, with their 
conceptual underpinnings and demon- 
strations of "new" capabilities, will un- 
veil a series of enhancement areas to 
evolve today's needs into tomorrow's 
systems through the application of 
focused technological enhancements. 
Enhancement needs, while not all- 
encompassing, are the foundation for 
technology. 

SUMMARY 
In the new Army modernization 

process, experimentation is key to 
gaining insights; identifying and re- 

fining requirements across the doc- 
trine, training, leader development, 
organization, materiel and soldiers 
spectrum; and determining how to le- 
verage and focus technology to real- 
ize needed operational capabilities. 
Numerous experiments and analysis- 
based initiatives are underway within 
the ADA community to gain the nec- 
essary insights and evaluate potential 
solutions required for Air Defense 
Artillery to attain its Army XXI capa- 
bilities. 

Many of the initiatives are interre- 
lated. Each, however, is a stepping 
stone toward the Army XXI goal, pro- 
viding unique conclusions, reinforc- 
ing and refining observations of pre- 
ceding events, evolving hypotheses 
and objectives for follow-on activi- 
ties, and applying the "art of the pos- 
sible" to provide an ADA azimuth to 
guide materiel developments and sci- 
ence and technology communities in 
meeting ADA needs on the future 
battlefield. 

40 AIR DEFENSE ARTILLERY 



RCMAT 

Pilots 

Keep 'em 

Flying' 

by SSk. Dexter Grifin 
and 

Press reports depict the once formidable Red Army as a 
demoralized rabble on the verge of collapse, but at Fort Bliss, 
Texas, a squadron of Soviet MiG-27s continues its mission 
as though the Cold War never ended. The MiG-27s that soar 
over Fort Bliss' desert training ranges, however, are one- 
ninth scale, styrofoam models. Their pilots, soldiers of the 
Radio-Controlled Miniature Aerial Target (RCMAT) Sec- 
tion, 2nd Battalion, 6th Air Defense Artillery Brigade, never 
leave the ground. Their mission is to help train air defense 
units in aircraft identification, tracking and engagement. 

The RCMAT Section consist of one civilian technician 
and six soldiers, who are attached rather than assigned, since 
the section has had no table of distribution and allowance 
allocations since 1987. Jose Torres, a civilian technician and 
RCMAT pilot, who was assigned to the RCMAT section in 
1993, provides the section with its institutional continuity. 

The section flies about 50 missions a month in support of 
diverse training at various locations on Fort Bliss's McGregor 
Range, the vast desert training area that sprawls westward 
from Fort Bliss across the southeastern corner of New 
Mexico. The section supports Bradley Stinger Fighting Ve- 
hicle and Avenger (M3P Machine Gun) training exercises at 
the Short-Range Air Defense Test Site near the Orogrande 
National Forest - two stunted but revered Mexican elders 
that cling to a precarious existence in the heart of what passes 
for downtown Orogrande, N.M. 

The RCMAT Section supports training for every U.S.- 
based short-range air defense battalion and U.S. Air Force and 

U.S. Marine Corps personnel. It also sends its MiG-27 
replicants aloft in support of Air Defense Artillery Officer 
Basic Course and Air Defense Artillery Noncommissioned 
Officer Basic Course field training exercises. In addition, the 
section supports U.S. Army Air Defense Artillery'Test Direc- 
torate tests and evaluations and Air Defense Lab experimen- 
tations. 

Night Flying Capabilities 
Shrinking training budgets have made RCMAT Section 

soldiers masters of innovation. Last summer, the section 
received tasking to support Florida Army National Guard air 
defenders about to make the transition to Avenger. Since 
none of the training brigade's Avengers were available during 
the day, the Army National Guard tracking training would 
have to be conducted at night. This presented a problem. The 
RCMATs had only flown in daylight. They had never flown at 
night and were not equipped with running lights to make them 
visible to Avenger M3P machine gunners. 

The section's NCOs met the challenge with equipment 
modifications and innovative techniques that turned the MiG- 
27's into night fighters. Several variants were tested, before 
SFC Roberto Miranda of Headquarters, A Battery, 2nd Battal- 
ion, 6th Air Defense Artillery, came up the winning design. 

Miranda's solution relies on nine chem lights. First drill 
a hole through each wing tip and slip rubber bands through the 
holes to hold the chem lights -mounted one on top and one 
on bottom - in place. Next, mount four chem lights on the 
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fuselage: one on bottom and one on top both fore and aft. You 
can drive the chem lights into the styrofoam or stretch rubber 
bands around the fuselage to hold the chem light firmly in 
place. The last chem light goes on the tail. Drill a hole into the 
tail and drive the chem light into place. Use chem lights all of 
one color on top and chem lights all of another color on 
bottom. Rigging a RCMAT with chem lights takes about 10 
minutes. It's economical because you can take chem lights 
off one RCMAT and put them on others. Chem lights put out 
maximum illumination for two hours. Since RCMATs are 
serviced after each flight, a new aircraft can fly with chem 
lights used in the pervious mission. Assembling the night 
fighters doesn't require mechanical genius; anyone can do it. 

The RCMAT Section successfully flew RCMATs for a 
total of 40 hours during total darkness in support of Florida 
Army National Guard Avenger tracking training. In their 
after-action review, the section's noncommissioned offic- 
ers grouped lessons learned in four categories: Preparation, 
Flying and Safety. 

Preparation. The nighttime presents a challenging, new 
training environment. Even experienced RCMAT pilot needs 
four to five hours of night flying practice prior to flying the 
first mission. 

Flying. The aircraft performs differently with the in- 
creased payload required for night flying. A RCMAT rigged 
with chem lights needs maximum lift to get airborne. This 
also makes night launches more difficult than day launches, 

and getting it right requires some practice. The flyer's assis- 
tant has to take a running start with the aircraft facing into the 
wind in order to launch successfully. A wind sock mounted on 
a radio antennae will help pilots and their assistants deter- 
mine wind direction. Pilots accustomed to daytime flying 
will discover that RCMATs rigged when chem lights climb 
slower and respond more sluggishly to controls. 

Once the RCMAT is aloft, the pilot should maintain flight 
patterns that keep the RCMAT within 500 to 800 meters to 
maintain good visibility and control. Because the increased 
payload increases fuel consumption, the pilot should plan a 
night flight to last no more than 15 minutes as compared to 
a 23-minute daytime flight. 

Safety. The RCMAT Section initially thought its first 
night flight would be a first for air defense training; not so. 
Darryl Cooley, a retiree with more than 40 years of combined 
military and federal service revealed that the 1st Army 
Training Command flew RCMATs at night in support of field 
training at McGregor Range nearly a decade ago. 

"You have to be very careful in flying aircraft at night 
around ground troops," he warned. "The one-ninth scale 
model RCMAT has a hard maple prop that turns at approxi- 
mately 11,500 revolutions per minute. This can present a 
significant danger to troops in night operations when a pilot's 
depth perception is not 100 percent." He added, "It's best to 
position the RCMAT team between the supported troops on 
the ground and the aircraft in flight." 

Drill 4 holes in each win. Fasten 
chem lights with rubber bands, 
fore and aft 

L 1 
Diagram shows how 
to rig a RCMAT 
"night fighter" with 
chem lights for night 
training flights. 
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Diagram shows 
RCMAT team and 
supported short-range 
air defense ground 
troops safely positioned 
fora nightime target 
tracking exercise. 

Ground Troops @@@ 

I RCNATTeam Positioned On Road I 

Other RCMAT Training Innovations 
Maintaining training quality in an era of increased operat- 

ing tempo and shrinking resources demands that we train 
smarter and more efficiently. Since the budget axe fell early 
on the RCMAT Section, its soldiers have become veterans at 
doing more with less. 

RCMAT pilots once took a formal six-week course be- 
fore earning their additional skill identifyer. Budget con- 
straints killed the program in 1987; however, a requirement 
for proficient RCMAT pilots remained. Short-range air de- 
fense battalions had to make do with instruction at their 
locations - at times with a 2-6 ADA mobile training team on 
hand - or an informal resident class at Fort Bliss. 

Today RCMAT pilots training at Fort Bliss receive a two- 
week block of instruction that covers all the basics, including 
flight fundamentals, aircraft assembly, maintenance proce- 
dures and flying skills. "Teaching new soldiers to fly RCMAT 
aircraft is by far the hardest aspect of the job," says SSgt. 
Dexter Griffin, the RCMAT Section's chief pilot. 

Training RCMAT pilots was once a costly enterprise. The 
average soldier destroyed 12 to 15 aircraft in the process of 
developing basic aircraft handling skills. Working on his own 
initiative, Torres procured a computer software program that 
permits soldiers to train on computer screens. "The new 
system allows the trainee to develop basic proficiency with 
a control box at a computer before ever handling and risking 
an aircraft," explained Torres. "What's more, a level of 
proficiency can be maintained without using aircraft when 
resources are limited." 

The skill required to fly a RCMAT is complex and perish- 
able. Manipulating the controls while viewing the aircraft 
often requires actions that are counter-intuitive. Formerly, 

pilots learned at the expense of destroying a large number of 
model aircraft. The average soldier using the computer train- 
ing simulator loses only four to five RCMATSs before 
attaining proficiency. This translates to considerable sav- 
ings. 

Dave Brown Products, Hamilton, Ohio, makes the off- 
the-shelf software program used at Fort Bliss. The program, 
which requires a 286 CPU with 720 KB of RAM and 2MB 
available hard disk memory, is available at most hobby stores. 
The software comes with a control box game card. The 
program provides sequential and progressive training. 

"Trainees perform different flying maneuvers while con- 
trolling an aircraft's trim," said Torres. "The program is 
interactive in that it provides a real-time display of an aircraft 
in animation. It also shows altitude, airspeed and distance and 
presents an evaluation of the pilots' performance at the 
conclusion of an exercise. Instructors can select a variety of 
aircraft and weather conditions to increases difficulty. Sol- 
diers spend up to 20 hours in simulation prior to actually 
flying." 

ADA soldiers expect to shoot aircraft down, not "keep 'em 
flying," but the soldiers of the RCMAT Section are, neverthe- 
less, making important contributions to Air Defense Artil- 
lery. They have demonstrated the resourcefulness that must 
characterize "First to Fire" training as we march toward the 
21st century. Call DSN 978-1234 for more information on 
the Fort Bliss RCMAT training program. 

SSgt. Dexter Griffin and Sgt. Agustin Solazayas are assigned to 
the 2-6 ADA's RCMAT Section, Fort Bliss, Texas. 
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Atlanta's skyline looms in the background as a 1-3 ADA Sentinel radar guords the Centennial Olympic Games against terrorist aerial attacks. 

Adicle by Maj. Dave Bagnati 
Photos by 1st Lt. Steve Thornton 

Their mission was to assist in controlling all of the temporary flight 
restriction areas during the summer games. The Sentinel ground- 
based sensors detected more than 25 unauthorized aircraft and 
passed this information to U.S. Customs. The soldiers from 1-3 ADA 
only had three days to prepare, set up ond execute this mission, which 
was performed in an outstanding manner. job well done! 

- Maj. Gen. John Costello 
Chief of Air Defense Artil lery 

The combat readiness of 1-3 ADA "I Strike" soldiers created the 
flexibility to accomplish the Olympic mission on extremely short 
notice. 310 (Mech) will always prepare for war and maintain the 
ability to rapidly respond to our nation's call. 

- Maj. Gen.]ohn W.  Hendrix 
3rd Infantry Division (Mech) 

The Oklahoma City and World Trade Center bombings 
should have awakened Americans from their dream of immu- 
nity to terrorist attack, but when a pipe bomb concealed in a 
green knapsack detonated at the Centennial Olympics in 
Atlanta, horrified spectators repeated the same refrain: "I 
didn't think it could happen here." Afterward, Time magazine 
ran a headline that read "The Dream Turns to Nightmare," 

above an article about the pipe bomb explosion, which killed 
A - 

one woman and injured more than 100 people who had 
gathered for a rock concert in Centennial Olympic Park. 

The death of even one person at an event meant to promote 
international good will may justifiably be described as tragic, 
but for soldiers of the 1st Battalion, 3rd Air Defense Artillery, 
the event fell short of nightmare proportions. They were fully 
aware of the truly nightmarish effects that a terrorist aerial . - 

attack - the most often overlooked but potentially most 
devastating form of terrorism - could have inflicted on 
crowds within the "Centennial Olympic Ring," the "down- 
town" portion of Atlanta, which was the site of most Olympic 
venues. The Munich games in 1972 had been marred when the 
Palestine Liberation Organization murdered 1 1 Israeli ath- 
letes, but as the 100th Olympiad approached, there was 
growing concern that, rather than targeting athletes from 
specific nations, terrorists, foreign or domestic, might target 
Olympic crowds. There was also a growing awareness that a 
terrorist attack might come from the air. It was 1-3 ADA's job 
to prevent "it" from "happening here." 
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Mention the term "terrorist attack" and images of explod- 
ing truck bombs, car bombs and satchel charges immediately 
spmg to mind while the threat of terrorist attack from the 
third dimension is usually ignored. To date, terrorist aerial 
attacks have, for the most part, existed only in works of 
fiction. In the movie Black Sunday, for example, an explo- 
sive-laden terrorist blimp hovers menacingly over the Super 
Bowl. But real-life terrorists have employed aerial platforms 
within the United States. In 1969 campus radicals at the 
University of Wisconsin launched an aerial attack against a 
Madison power plant, but their homemade bombs failed to 
explode. The escapade, as a result, made headlines only in the 
"underground" newspapers that were popular on college 
campuses during the 1960s, and the general public remained 
blissfully unaware that the threat of terrorist air attack is very 
real. However, terrorism experts have always known that a 
wide variety of lucrative terrorist targets are extremely 
vulnerable to air attack. Concern over the vulnerability of 
Olympic venues to low-level air attack increased as relay 
runners carrying the Olympic torch across America neared 
Atlanta. 

On July 15, 43 soldiers from Headquarters Battery, 1-3 
ADA, and 14 soldiers from the 123rd Signal Battalion, which 
comprised Task Force Hub, deployed fiom Fort Stewart, Ga., 
to Atlanta to provide airspace overwatch for the "Centennial 
Olympic Ring." Their mission was to provide airspace 
overwatch for 1 1 Olympic venues, a worldwide contingent of 
athletes, spectators and the Olympic workforce. Working 
hand-in-hand with military, federal and local law enforce- 
ment agencies, these 3rd Infantry Division (Mechanized) 
soldiers conducted joint coordination and detection of hos- 

tile aircraft with a multitude of other radar platforms. Oper- 
ating under the tactical control of U.S. Customs, the off~cers 
and soldiers involved in this assignment executed a unique, 
challenging and realistic mission. 

The primary aerial threat to the Olympic games was an 
unauthorized airframe canying explosive or nuclear, biologi- 
cal or chemical devices flying at low altitude. The likelihood 
of such attacks are not as remote as those who have never 
considered the problem might suspect. Aircraft are easily 
chartered, and just about any type of airframe can deliver 
ordnance. How difficult would it be, for example, to fuel a 
crop duster with a lethal chemical spray rather than insecti- 
cides? As narcotic smugglers have discovered there's no 
shortage of licensed or unlicensed pilots willing to take 
extraordinary risks for the right amount of money. 

U.S. Customs minimized the air threat by using two- 
dimensional Doppler radars located at Dobbins Air Force 
Base and P-3 surveillance planes operating out of Jackson- 
ville, Fla. Although these are capable systems, their ability to 
detect aircraft at low altitudes is limited. Therefore, the 
National Command Authority called on the highly trained and 
motivated soldiers of 1-3 ADA's Sentinel and Enhanced 
Position Location Reporting System (EPLRS) Platoon to 
cover the the dead space and to operate during extended hours. 
Commanded by Capt. Kenneth D. Hubbard, Task Force Hub 
was to provide low-altitude (zero to 7,000 feet above ground 
level) radar coverage for the Olympic Ring no later than 0700 
on July 17. 

The platoon had served as the Sentinel test bed unit, and its 
soldiers had a high degree of confidence in the ground-based 
sensor system's capability. The Sentinel can detect rotary- 

Headquarters & Headquarters 
Battery (-) 1 -3 ADA 

Sentinel Platoon 
1 -3 ADA 

Air Battle Management 
Operations Center 

Army Airspace 
Command & Control 

EPLRS Platoon 
I 23rd Signal Company 

(Attached) 

Guards Sgt Jerry Myers, Copt Kenneth Hubbard, 1st Lt  Steven Thornton and Lt Col. Harry Bloomer, 1-3 ADA 
commander, observe as S g t  Todd Grieco performs maintenance on a Sentinel radar. 
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THREAT 

Low-aJtitude aircraft violating FAA and 
U.S. Customsairspace for the purpose of 
conducting unauthorized observation or 
terrorist activity directed at the Olympic 
Games 

Potential threats may use low-altitude 
aircraft, including unmanned aerial 
vehicles to avoid Federal Aviation 
Administration and P-3 surveillance. 

I *Aerial terroristthreats are wssiMe and I 
may bedirected against higky attended 
events. 

Sgt Andrew Cox, SFC leffery RoL ..n. SFC lames Williams, Lt Col. Harry Bloomer. S K  William 
Reyes and Sgt Wllliam Kennison of 1-3 ADA toke a break outside the ABMOC, which was 
c~/~ocated with the Air Security Operations Center at Dobbins Air Force Bose, Go. 

and f~ed-wing aircraft, low-flying aircraft, unmanned aerial 
vehicles and ultralites during all weather conditions, 24 
hours a day. 

The forward area air defense command, control, commu- 
nications and intelligence (FAAD C31) system linked to the 
Sentinel would enable the 1-3 ADA air battle management 
operation center (ABMOC) to provide a three-dimensional 
air picture to the U.S. Custom's operation center via 123rd 
Signal Battalion's EPLRS. The battalion's ability to effec- 
tively integrate the overall air picture from three remote 
sensor sites would enable U.S. Customs to vector aircraft to 
interdict potentially hostile aerial platforms that penetrated 
the restricted area. 

The urban Atlanta Basin terrain posed several obstacles to 
Task Force Hub. First, the hilly, built-up terrain limited line 

of sight, which is necessary for the effective operation of the 
Sentinel and EPLRSs. To minimize dead space created by 
terrain masking, the Sentinel platoon, under the control of 
1st Lt. Steven M. Thornton, emplaced three Sentinels with 
overlapping coverage around the Atlanta Basin. To enhance 
data transfer from the EPUS-based FAAD C31 system, the 
EPLRS Platoon, under 2nd Lt. Delbert J. Bancroft, emplaced 
seven enhanced grid reference units (EGRUs) throughout the 
Atlanta Basin. Second, few sites in the Atlanta Basin are 
suited for radar emplacement (obstacles such as trees and 
buildings limit the Sentinel's line of sight). Therefore, the 
Sentinel Platoon emplaced one Sentinel at a local airport and 
two Sentinels at two different landfill sites. Third, there is a 
great deal of electromagnetic interference in an urban area. 
Task Force Hub coordinated with the Federal Communica- 

1-3 ADA Sentinel grounbbased sensors can detect rotary- and fxed-wing aircraft, low-flying 
aircraft, unmanned aerial vehicles and uhralites in all weather conditions, 24-hours a day. 

MISSION 

"Task Force Hub deploys to 
the Atlanta Metro Area to 
provide low-ahjtude (0-7000 
FT AGL) radar coverage for 
theOlympicRingNLT 170700 
JUL 96 in order to assist U.S. 
Customs in detecting aerial 
threats.'' 
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Safeguardingthe Olympic Ring 

tions Commission to ensure the Sentinel and EPLRS fie- 
quency bands were clear of interference, thus ensuring the 
systems' optimal operation. 

Operation Torch Overwatch, the code name for the Olym- 
pic security operation, fell into the operations other than war 
(OOTW) category. The operation required Task Force Hub to 
coordinate with civilian, military and government agencies. 
Task Force Hub coordinated closely with Department of 
Defense special events officials, who contracted sites for 
Sentinel and EGRU emplacement. The Joint Task Force 

Assistant Secretary of the Army Roben M.Walker posed for photographs 
with 1-3 ADA soldiers. 

Olympics (JTF-0) and 24th Combat Support Group from 
Fort Stewart provided billeting and logistical support to Task 
Force Hub. Soldiers integrated into the existing JTF-0 logis- 
tics system at the Delta Complex in southwest Atlanta and at 
schools throughout the Alanta Metro area. 

The rules of engagement were extremely important for 
this operation. Sensor and EGRU sites were located on 
private and government property throughout the Atlanta Metro 
area. The possibility of larceny, vandalism or other criminal 
acts against the personnel and equipment of Task Force Hub 
were clearly present. However, neither the guards nor the 
early warning system operators on the Sentinels carried 
ammunition or weapons. They were permitted to use force 
only in self-defense. Otherwise, they were to use cellular 
phones to dial 911. Unlike citizens of other countries, 
Americans are still relatively unused to dealing with the 
military in security situations. This added a degree of 
unpredictability to the operation. Fortunately, Task Force 
Hub experienced no problems with civilians, nor did it 
become the target of criminal acts during the operation. 

The 1996 Centennial Olympic Games in Atlanta con- 
cluded on Aug. 4. Operation Torch Overwatch concluded 
two days later with the safe redeployment of Task Force Hub 
to Fort Stewart. These soldiers can be proud of their accom- 
plishments. The Sentinel Platoon covered a nearly 360- 
square mile area around Atlanta and detected 48 aircraft 
penetrating restricted airspace. Twenty-seven of these air- 
craft were unauthorized to enter the restricted airspace. U.S. 
Customs Blackhawks intercepted 26 of the 27 aircraft and 
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fied by U.S. CustomsBlackhawks and 
be properly detained. 

The soldiers of the Sentinel and I 
EPLRS Platoons are among the 
division's most frequently deployed 
soldiers. However, they clearly faced 
new challenges and overcame all prob- 
lems. Leaders and soldiers completed 
the operation safely and successfully. 
Furthermore, they learned many les- 
sons about operating in an urban envi- 
ronment during an OOTW. 

First, urban terrain poses several 
unique challenges not associated with 

Noduty hours for 1-3 ADA were miniscule, as were Task Force Hub's beach and volley ball court 
other temain. Second, the issue of 
frequency management becomes even more critical in urban 
terrain. Third, leaders must be capable of coordinating with 
civilian and government agencies during OOTW. Fourth, 
clearly understood rules of engagement are as critical during 
OOTW as they are during war, because the lives of civilians 
are involved. Fifth, the Sentinel and EPLRS, although origi- 
nally developed for a battlefield environment, are very ca- 
pable of operating in an urban environment. 

Due to the efforts of 1-3 ADA and 123rd Signal Battalion 
soldiers and the advanced equipment they operate, the skies 
remained safe over Atlanta during the Olympics. They estab- 
lished an effective joint defense against terrorist aerial attack 
that will serve as an archetype for future operations. They 
demonstrated the flexability of ADA soldiers and the opera- 

tional effectiveness of an inportant new air defense system, 
the Sentinel ground-based sensor, in a real-world environ- 
ment. And air defense soldiers recommended for awards for 
their part in Operation Torch Overwatch will be able to tell 
their grandchildren that they "medaled" at the Centennial 
Olympic Games. 

Maj. Dave Bagnati is the 1-3 ADA 5.3. 1st Lt Steve Thorton is the 
HHB, 1-3 ADA, executive of~er.  

I 
D m  felayed by FAAD C21 sensor nodes appeared on FAAD C I  displays collocated with 
Federal Aviation Administration displays in the Air Security Operations Center. 
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LESSONS LEARNED 

Plan for more EGRUlEPLRSsiteswhen 
opetatinghanurbanemlmnment 

e b u n c h a h b x n e c o m ~ ~ ~ t o  
establish line ofsite and bring the Sentinel 
mi*- 

EnsurecornmeKialand military radio 
freqwndesaredeconflMed. 

*EIirninatathe"languageW'baCw~~n 
military unhand civilian agencies. Translate 
theMiiitary Grid ReCarenceSysternand military 
~ o f ~ ~ a n d ~ i n t o  
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ARMY AVERAGE TOS: s r CONUS: 34 MONTHST 
EUROPE: 29.4 MONTHS \ KOREA: I2.4 M o d  

KOREA PCS CONUS 'CS EUROPE I CONUS 
PCS 

I I b 
1 12.4 MONTHS 42 MONTHS (TAT) I 29.4 MONTHS I 34MONTHS 

KOREA CONUS EUROPE CONUS 
8 

112.4 MONTH$ 24 MONTHS I 29.4 MONTHS I 

Time On Station (TOS) - 1 lrnc a soldicr h,ts at a duty station bcforc going to another CONUS stdtion. 
Turu Around Timc (TAT) = Tune on statiun, aftcr returning from onc OCOUUS tour, before a soldier gocs to another overseas duly station. 

Tenth Patriot Battalion 
Sharingthe burden offrequent deployment 

by Sergeont Susan Coroci 

Nomad: The Brat Journal, a new magazine for America's 
"military brats," appeared at military installations last fall. 
The first issues featured articles such as "Moving My Senior 
Year" and "My Momma Wears Combat Boots." The maga- 
zine is certain to find loyal subscribers among children of 
Patriot soldiers whose pedigree makes them among the Army's 
most frequently relocated children. On the other hand, if 
current retention trends continue, Nomadeditors are likely to 
receive bundles of subscription cancellations from Patriot 
households, along with manuscripts titled "Why Mommy 
and Daddy Told the Army To 'Take This Job and Shove It."' 

Patriot soldiers are the most frequently deployed ADA 
soldiers. When a crisis looms, allied or friendly nations 
fiequently dial 91 1 for U.S. assistance, but when they need 
a Patriot battalion, they just hit the redial button. 

In 1995, key Army leaders completed a total Army analy- 
sis and determined constant deployments are breaking the 
Patriot force. Instead of the normal 34 to 36 months time on 
station, soldiers in the Patriot force averaged about 24 months 

on station. However, in 1996 this dropped to an average of 17 
months on station. 

During their time on station, Patriot soldiers are expected to 
complete at le&t one six-month rotation in Southwest Asia. 
Then they'll make a permanent change of station move to 
Europe and complete at least one more Southwest Asia rota- 
tion before spending 12 months in Korea. It's a never-ending 
process, and it's taking its toll. 

Patriot soldiers don't have adequate time to go to college 
on their off duty hours and accumulate college credits they 
need to compete for promotion. Instead, they are majoring in 
contingency crises. Nor do they have the essential "quality 
time" to spend with their families. Patriot soldiers realize that 
Patriot, for the time being, is the only system capable of 
intercepting and destroying a tactical ballistic missile in flight. 
Still, in deciding whether to stay in the Army, they have to 
consider the stress constant deployments and accelerated 
permanent changes of station inflict on themselves and their 
families. 
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To eliminate some of this stress, key Army personnel 
proposed the addition of a 10th Patriot battalion. 

The Army's 10th Patriot battalion became a reality Oct. 
16, 1996, when key leaders from the 3rd battalion, 2nd Air 
Defense Artillery, 31st Air Defense Artillery Brigade, III 
Corps, unfurled the guidons and commanders took charge of 
Headquarters, Alpha and Bravo batteries under a table of 
distribution and allowances. However, that was only the 
beginning- the first step in laying a solid foundation on 
which to build the battalion. 3-2 ADA isn't scheduled to 
activate as a full table of organization and equipment (TOE) 
unit, consisting of one headquarters and headquarters battery 
and five firng batteries, until October 1997. But Department 
of the Army priorities and resourcing are not quickly redi- 
rected. To get the process started, the U.S. Army Air Defense 
Artillery School and Fort Bliss ADA units had to pay start-up 
costs. In other words, they had to "take it out of hide" for the 
first year. 

Although 3-2 ADA had received much of its needed 
standard equipment prior to its activation, the battalion had 
few pieces of Patriot-peculiar equipment, fewer than 70 
soldiers and little money to field the batteries. Department of 
the Army guidance was to use existing assets and existing 
personnel. 

The Army directive set off a worldwide search for avail- 
able Patriot assets that required months of coordination. Key 
players included CW3 Willibald Flores, the 3 1 st ADA 
Brigade's action officer for force modernization; Col. Bill 
Smith, user representative for U.S. Army Training and Doc- 
trine Command Systems Manager - Theater Missile Defense 
(TSM-TMD); 3-2 ADA; the Army Personnel Command; the 
Patriot Project Office; and Patriot units from around the 
world. 

The search for spare Patriot equipment, says Smith, 
included a worldwide "scrub" of Patriot items by serial 

number through a total Army analysis to identify 
the maior ~ i eces  of Patriot eaui~ment. 3-2 ADA 

d ' . . 
acquired some of its equipment as a result of the 
accelerated inactivation of the 2nd Battalion, 2nd 
Air Defense Artillery, 31st ADA Brigade, in May 

996. Some came from the transfer of excess 
property from locations and units within the con- 
tinental United States, including Fort Bliss, 111 
Corps, Patriot Project Office, Army National 
Guard, U.S. Army Forces Command, I lth ADA 
Brigade, 108th ADA Brigade and the 35th ADA 
Brigade. 

After careful consideration, the TSM-TMD 
and Patriot Project Office identified the major 
Patriot-peculiar end items needed to fill four 
batteries. They are still working to locate equip- ' nent for the remaining two firing batteries. 

i 
Headquarters and Headquarters Battery's 

equipment came from White Sands Missile Range. 
Battery A's Patriot equipment came from the 

U.S. Army Air Defense Artillery School. 
Battery B's equipment came from 

Letterkenny Army Depot, Chambersburg, Pa. 
Battery C's equipment is scheduled to come 

%om Letterkenny Army Depot. 
TSM-TMD hopes to equip Battery D with I loa t  assets from United States Army Europe. 

Although no firm decision has been made 
about Battery E, TSM-TMD has identified a pos- 
sible option. 

Acquiring Patriot equipment from these units 
and agencies permits the 3 1st ADA Brigade to 
equip 3-2 ADA for about $12 million instead of 
the anticipated $300 million, saving the govern- = ment $288 million. These figures, which incor- 

Equipment for 3-2 ADA, the Army's tenth Patriot battalion, arrives by the truckload. porate the MTOE activation of 3-2 ADA and an 
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force, are a current estimate for FY97-FY98. 
However, 3-2 ADA is still short millions of 
dollars that will be needed to build the projected 
batteries. Without this money, 3-2 ADA cannot 
purchase the necessary equipment to fully field 
the batteries on time. 

Taking this into consideration, Colonel Rich- 
ard V. Geraci, 31st ADA Brigade commander, 
gave 3-2 ADA the go-ahead to requisition stock- 
funded TOE items and a reduced battery pre- 
scribed load list, which the battalion needed to 
participate in Roving Sands '97. 

"We're building our combat power a firing 
battery at a time, combining soldiers and equip- 
ment into 'battle-rostered' crews, and establish- 
ing programs and procedures for supply, rnainte- A 3-2 ADA soldier inspects overboots for manufacturing flows, but it will be up to recruiters and 

nance and training,"said Lt. Col. Michael the Army Personnel Command to fiN the boots wrth qualified Patriot soldiers. 

Slotnick, 3-2 ADA commander. We are concurrently build- Command and Fort Bliss officials to resolve the personnel 
ing our headquarters and headquarters battery and battalion shortage problem. "The sooner we can field a combat-ready 
staff capability. battalion, the better off the Patriot force as a whole will be!" 

"Although there have been several proposals forwarded to said Geraci. "This is as much a soldier quality of life issue as 
the department of the Army to come up with the needed it is a combat readiness issue. This means focusing efforts to 
funding to stand up the battalion, these are still in the works," increase recruitment of soldiers and increasing the training 
Slotnick added. "Eventually, the decisions will be made to base's capacity to train the soldiers." 
free up the money. In the meantime, the 3 1 st ADA Brigade is Today, the equipment rolls in by the truck load. Several 
taking the initiative and providing us an operating budget." soldiers inventory and separate the equipment for distribu- 

While working to resolve funding problems, the 31st tion. Maintenance specialists and Patriot crew members 
ADA Brigade is also working with the Army Personnel stand by to ensure it's up to "10-20" standards. 

3-2 ADA is well on its way to fielding the Army's 10th 
Patriot battalion. Meanwhile, 3-2 ADA continues to prepare 
for Roving Sands '97 and its live-fire exercise in April. 

The rapid proliferation of weapons of mass destruction 
and ballistic missile technology, which only Patriot can 
counter, is widely viewed as the most serious threat to U.S. 
forces as we approach the 21st century. So, there will be no 
shortage of work for Patriot battalions in the foreseeable 
futures. However, the burden of frequent deployments will 
soon be spread across a larger Patriot force. 

As the build up of 3-2 ADA nears completion, the Patriot 
force will reap. the rewards. Patriot soldiers will soon see 
fewer rotations to Southwest Asia and Korea, and will spend 
more time at each duty station. The frequent deployment 
burden will also be lightened as allied and friendly nations 
deploy tactical missile defense systems. The end result will 

I be-a better quality of life for America's hard-pressed Patriot 
soldiers and their families. 

3-2 ADA soldiers carefully inventory new items of equipment Brigade, Fort Bliss, Texas. 
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Digital Training Exercise 
<A9iElC i'-o~r:cI?:~:, 
T-i:r,uia;ci; B..tllr.iii.lii E~1vi;on::ic;;r 

* Integrate virtu 
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!,:<, <:s 27)' I;! C>,:,*P.; 
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by Col. Steve Moeller 
ond Lt. Col. (Ret.) Potrick St~eat~arr 

Air Defense Artillery's goal 1s still to exectite tough, realistic 

field exercises as the prrrnary rneans of validating troinrng. 

However, decreasing reso~irces, increased weapons systerii 

ranges, an expanded ttireot target set le.g., tact~cal  ballistic 

rn~ssiles, crulse ~nrssi les~ arrd environmental constraints se- 

verely Irmlt Arr Defense Artillery's abil ity to troin. These 

factors, co~ ip led  wit11 broad mission requrrernerlts, ~rldrcote 

a need to creote syrlttlet~c battlefields . . . 

Army Air and Missile Defense Master Plan 

Sim~~lat ion-bascd training is tlic p:tth we will Inwt  follow 
to \ ictory in the campaign to mailitail1 training staiidards in the 
fitcc of'post-C~old \'v::tr butigct cuts ~und li)rcc rcd~~ct ions .  Moht 
air dcf'cndcrs are by  non- con\.inccci that today's highly 
sophisticated condtict-ol-lire simulators d o  a terrific job ol' 
training high- to mcdilum-altititcic and short-range air cicl'cnsc 
soldiers lo cllgitgc ancl dcstroy aerial platfbrms. Hul wliat 
about tactical training li)r division, brigacic and battalion stat'l' 
and command elements'? 

\Vc rcccntly monitored a revolutionary training cxcrcisc 
conducted at Fort Rucker, Ala., that ~lnvcilcd the "s) nthetic" 

Iilturc ol'commanci and staf'l'trai~iing. \i 'c assure you that tlic 
Forcc XXI sim~llation-b:tscd training holds bl-ight promise. 

\!'hat: The cxcrcisc Iixtturcd Task Forcc >(XI 1:sl~crimcn- 
tal Forcc leaders. The A n n y  Aviation C'cntcr liohtcd the 
cxcrcise \\,it11 help Il-om the Missile Dcf'cnsc Battlc Intcgra- 
tion C'cnter, U.S. Arnry Space and Strategic Dcli.nsc ('0111- 

mnnd and other organi~at ions.  'The imp1ic:~tions Ji)r Icacicr 
training. cspccially in Air Dcfensc Artillcry, itrc profbi~nd. 

Why? Hucigct, logistics, resources, kcdback,  e\faluation 
and time. 

Background: Traditionally. our Army has used brigacic 
combat teams to train clcmcnts 01' the diiision. This w:ts 
~xi lnari ly  because rcsout.cc constraints prohibited thc deploy- 
ment of an entire division. ('onscqltcntly, divisioti c lc~i ic~i ts ,  
rcl'crrcd to as "sclxrr:itcs," including Air Dclknsc AI-tillel-y, 
have hecn task 01-ganizcd under Ist, 2nd or 3rd 13rigadc to 
train for other than p~1rc1y tactical reasons. IJ~lli)rttlnatcly. 
illis system olicn eliminated the tactical training ol'thc stafl 
and command of'tlic ADA battalion ancilor b r ig i td~  staff anti 
command. At timcs, the systc~i i  cvcn cliniinatcci battery 
commander training. 
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What's New? The Digital Training Exercise teamed con- 
structive simulation, virtual simulation, live simulation and 
the Army Tactical Command and Control Systems (ATCCSs) 
in a synthetic battlefield environment. Pioneer work in this 
area had been done by the U.S. Army Space and Strategic 
Defense Command with its Force Projection Tactical Opera- 
tions Center and the Synthetic Battlefield Environment devel- 
oped at its Missile Defense Battle Integration Center. The 
Digital Training Exercise was a trial run for the use of this 
technology at battalion level. 

How does it fit? The new technology allows a unit to 
deploy its entire staff and command down to, and including, 
company commanders. The Synthetic Battlefield Environ- 
ment permitted these personnel to conduct a grueling five-day 
"virtual National Training Center" rotation. 

Staff and commanders used ATCCSs to plan and rehearse 
missions. Virtual simulators allowed commanders to "ex- 
ecute" the plan under realistic threat and battlefield condi- 
tions. A "thinking" enemy made every effort to disrupt the 
plan. Command and staff used digitized equipment to battle 
track and adjust while the mission was in progress. Observer- 
controllers from the real National Training Center observed 
the planning, preparation and execution of each mission and 
provided feedback to the unit via an after-action review. 

The Future: The Digital Training Exercise shattered the 
budget/collective -training paradigm. Tactical units will soon 
have the opportunity to train the entire scope of their specific 
leaders' tasks at company, battalion and brigade level using 
Distributed Interactive Battlefield Simulation or its heir, High 
Level Architecture. The Digital Training Exercise demon- 
strated the ability to report actions and counteractions on 
ATCCSs in near-real time. Further, the Digital Training 
Exercise provided a glimpse at the Army's new ability to train 
those traditionally left out of the brigade combat team sys- 

'Simulation-based 
training is the path 
we will must follow 

tovictory' 

tem. In the near future, air defense staff officers and com- 
manders will have the opportunity to train staff operations in 
near- real conflict conditions. Concurrently, this new tech- 
nology will drastically improve our Army's ability to train all 
staff officers in a true, tactical wartime setting. 

Conclusion: America's combat power is like a two- 
edged sword. One edge is honed by the continual fielding of 
new weapon systems and the constant application of ad- 
vanced technologies. The other edge is honed by constant and 
effective individual and collective training. We cannot afford 
to let either edge grow dull. Air Defense Artillery is leading 
the Army in the move from equipment-based to device- and 
simulation-based training. In seeking to maximize training 
effectiveness, the branch will continue to leverage 21st cen- 
tury automation and digitization 

The technology demonstrated during the Digital Training 
Exercise will allow our Army to train its leaders as they will 
fight. If leaders will fight at division, separate brigade or 
separate battalion level, they must train at that level. The 
execution of gunnery, command inspections and quarterly 
training briefings will soon be joined by "command and staff 
training." This training will help answer the question asked at 
the Command and General Staff College since the late 1930s: 
How do we train staff officers for combat? If you are currently 
on active duty, there is a digital training exercise in your 
future. Congratulations! 

Col. Steve Moeller is the deputy director of the Missile 
Defense Battle Integration Center, Fort Rucker, Ala. 
Patrick Sheahan works on the center's battlefield and 
theater missile defense simulations. 
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If Operation Enlightenment meets its milestones Phase I construction of the new Fort Bliss Museum will be completed in 2000. 

Operation Enlightenment 
Building a Fort Bliss Museum 

for the 2 1st  Century 

The Air Defense Artillery Association recently launched 
"Operation Enlightenment," a redirected and reinvigorated 
campaign to fund a showcase facility for the Fort Bliss 
Museum, Fort Bliss, Texas. The association hopes to raise 
$6.5 million to complete Phase I of the new museum construc- 
tion in 2000 and another $4.5 million to complete Phase I1 in 
2004. Architectural design work, fund-raising activities and 
sustainment costs will raise the ante by another $3 million, 
pushing total cost to $14 million. 

"Army Vision 201 0 assigns Air Defense Artillery a major 
role on the 21st century battlefield," said Maj. Gen. (Ret.) 
John B. Oblinger, association president. "But in looking to the 
future, Air Defense Artillery has not forgotten its past. Our 
goal is to create a museum that will be the envy of all combat 
arms and set new standards for military museums. Operation 
Enlightenment maintains the lofty goals set when plans to 
build a new museum facility were first unveiled in 1994. The 
new museum will safeguard the heritage and traditions of Fort 
Bliss and Air Defense Artillery and serve as a source of 
inspiration to future generations of soldiers." 

"The museum needs a new facility to display its treasure 
trove of artifacts and continue building its historical, cultural, 
scientific and technical education exhibits," explained Brig. 

Gen. (Ret.) Ernst E. Roberts, Museum Project Committee 
chairman. "The museum is currently housed in an antiquated 
building that has been identified for razing. It is a World War 
I1 vintage building originally designed as a recreation facility 
and later modified to marginally meet the needs of a museum 
learning center. Today, as a result, education exhibits and 
artifacts are widely dispersed around Fort Bliss in temporary 
structures as an interim solution to preserve assets. We need 
to gather the museum's collection of artifacts to be displayed 
and exhibited under a single roof. 

"The museum has a first-rate staff," said Col. Jack W. 
Carter Jr., Museum Project Committee vice chairman. "We 
intend to give them a first-rate facility that will enable them to 
showcase Fort Bliss and Air Defense Artillery, expand a 
variety of educational and cultural programs, and strengthen 
the ties between Fort Bliss and its host community." 

Col. Kevin T. Ryan, the association's executive director, 
said, "The initial capital campaign, launched in 1994, pro- 
duced some initial successes and generated invaIuable lessons 
learned. We are confident that Operation Enlightenment will 
fully achieve its objectives. For the first time, we have a sound 
strategic plan, an operational plan based on achievable objec- 
tives and a robust organization anchored on subcommittees 
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that are staffed by distinguished individuals with proven 
performance records. We have completed a thorough target 
market analysis, have identified potential donors and have 
created an attractive donor recognition strategy. We've also 
developed an aggressive marketing and advertising plan and, 
for the fust time, have provided training to volunteers to help 
them solicit donations. 

"The decisive factor," he concluded, "will be the 
committrnent of leaders, soldiers and units. The funding 
campaign, like a military campaign, depends on teamwork." 

"We continue to enjoy the enthusiastic support of mili- 
tary, corporate and civic leaders," said Lt. Col (Ret.) Richard 
B. Wessling, who serves as subchairman of the committee's 
Operations Subcommittee and director of its Fund Develop- 
ment Office. "Commanders recognize that the envisioned 
facility will help instill Army values. Corporate leaders see 
the museum project as a symbol of their partnership between 
the military and industry. Civic leaders understand that the 
new museum would better serve the community as a bicul- 
tural educational center and a major regional tourist attrac- 
tion." 

Staffed by salaried employees, with most positions funded 
by the Upper R o  Grande Valley Private Industry Council, as 
well as volunteer workers, the Fund Development Office 
empowers Operation Enlightenment with focused planning, 
management, grant application writing and administrative 
assets missing from previous fund-raising efforts. 

The new museum will be built in separate phases to spread 
out construction costs and permit the museum to open as early 
as possible. Phase I will include the ADA Gallery, which will 
house a 36,000-square-foot pageant of the history of Air 
Defense Artillery. Phase I construction also will include 
artifact collection vaults and museum construction shops 
where specialists will construct colorful displays that recre- 

Funding Source Goals 
In-Kind Services & Materials 

GrantsIEndowments 

Small Air Defense Contractors 

Major Air Defense Contractors 

Active Component 

Reserve Component 

Ret~red MilitarylVeterans 

Department of the Army Civil~ans 

El Paso Businesses 

Military Wives Associations 

General Public 

U.S. Military Academy 

Allied Nations & Governments 

Combined Federal Campaign 

ADA Association Members 

I State, County and City Governments 

$14,000,000 

J 
MUSEUMPROJECTCOMMITTEE ' 

Chairman 
BG (Ret.) Ernst E. Roberts , I 

Vice Chairman H Treasurer 
COL Jack W .  Carter Jr. MAJ (Ret.) David Hall I 

Operations 
LTC (Ret.) Richard B. Richard B. Wessling, 

Wessling 

MG (Ret) James P. Christine Lambert 
Rosa Leticia Unzueta 

Active Compo- 
Julie Balderrama 

Linda Grossman ' I  
Resewe Component Shipping 

MAJ Miguel Salazar 

Mrs. John Costello Publications 
1- Catherine Dunn 

Army Civilians 

USMA 
COL (Ret.) John Fanni 

COL (Ret) Albert (Ace 
Bole Combined 

Federal Campaig - - 
Sam Hoyle 

Vacant 

Membership 

MG (Ret) William Riley 
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ate the branch's past achievements. Administrative offlee 
space will be included, along with a 7,000-square-foot patio 
for evening activities, 

Phase IT will contain the Fort Bliss Gallery, which will tell 
the story of the installation's evolution from a frontier 
outpost to the Army" air and missile defense center of 
excellence. Phase I1 will also feature the construction of a 
250-seat auditorium, an education center and a food service 
facility to provide rebshments for visitors. 

The creation of a modem, fully-equipped museum. would 
literally be Sam Hoyle's dream come true. Undaunted by the 
absence of official h d i n g  and widespread pessimism, the 
director of Fort Bliss' Museum Office waged a decades-long 
battle to push the museum project to its present stage. 

"Museums are no longer just repositories for relics, 
curiosities and artifacts," Hoyle said. "They have become 
teaching institutions. A major part of our 21st century 
mission is to provide historical, cultural, scientific and 
technical education programs to El Paso's mi2im-y and civil- 
ian communities. The new facility will allow tbe museum to 
achieve its potential as an educational and cultursrl center," 

Other goals, Hoyle said, are to enhance branch pride by 
providing displays and educational programs to the Air De- 
fense Artillery School and explain Air Defense Artillery's 
role as a member of the combat arms team. The new museum, 
he added, would also work to increase the branch's standing 
within the community, form allegiances between air and 
missile defense allies, create bonds between developers and 
users of air and missile defense technologies, and recognize 
the role of women in the history of Fort Bliss and Air Defense 
Artillery. 

"The all-volunteer Army has produced a superior fighting 
force, but the end of the drafi has widened the gap between 
the Army and the civilian world," Hoyle added. Today, the 
only military decision the average youth makes is whether to 
watch combat operations on ChN or switch to network 
television. It's important that wereach out to new generations 
of young people who may lack the appreciation we grew up 
with for the tremendous role the military - Fort Bliss and 
Air Defense Artillery, in particular- plays in American life. 
't 

-Volunteers Needed - 
The Fort Bliss Museum project deserves the full suppart of ADA 

soldiers and civilians around the world. The museum is our bridge 
between generations, a llnk between past, present and future c; 
horn. It helps instill Army values - honor, integrity, selfless 
service, courage, loyalty, duty and respect - in every soldier who 
trains at the U.S. Army Air Dehnse Artillery School. 

Operation Enlightenment needs volunteers to serve on submm- 
mittees and participate in fund-raising events, I urge you to call 
(9 1 5) 568-0 128lDSN 978-0 1 28 to find out haw you can help make 
Operation Elightenment a success. 

- Maj. Gen. John Costello 
Chief of Air Defense Artillery 1 

Cast of Characters 
The new Air Defense Artillery Museum will tell the 

story of Fort Bliss as well as the saga of Air Deknse 
Artillery. A small sampling of the legendary figures who 
have paraded through the post's colorfUl histom follows. 

Capt. James Longstreet amved at Fort Bliss in 1855 
to relieve Capt. George Pickett. Both resigned their 
cods$ ions  and donned Confederate gray for the War 
Between the States. It was Longstreet's nod to Pickett at 
the Battle of Gettysburg that launched Pickett's Charge, 
the "decisive moment"in American history. 

Brig. Gen. John (aBlackjackn) Pershing posed for 
photographers with Mexican revolutionary generals Fran- 
cisco ("Panchow) Villa and Alvaro Obregon on the steps 
of what would later become Fort BlissVershing House. 
Soon afterward, Obregon deployed machine gunsand barbed 
wire to defeat Villa's cavalry in the "War of the Winners? 
the final stage of the Mexican Revolution. After ViIlistas 
raided Columbus, N.M., Pershing led the Punitive Expedi- 
tion deep into Mexico's Sierra Madre. Pershing later com- 
manded the American Expeditionary Force in World War 
I and became General of the Army. 

1st Lt. George S. Patton arrived at Fort Bliss as the 
Punitive Expedition was about to depart for Mexico. He 
wrangled a spot as an aide on Pershing's staff and had his 
first brush with fame when he gunned down Juan Cardenas, 
one of Villa's chief lieutenants. 

When his sister Julia visted Fort Bliss, the young 
lieutenant introduced her to Pershing. Pershing, a wid- 
ower, was immediately smitten by Patton's younger sister. 
The two were unofficially engaged, but Julia (who never 
forgave Blackjack for what she perceived as a period of 
neglect when he returned home from World War I a "con- 
quering hero") broke off the relationship. She never mar- 
ried. Despite the unhappy ending, Pershing continued to 
serve Patton as a mentor and career advocate. 
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Air Defense Artillerv 
Information available from our website: 
ADA Screen Saver 

Download the ADA Screen Saver. 
First to Fire Brochure 

Contains information on current ADA weapon 
systems. 

ADA Maaazine 
Read the latest issue of the ADA Magazine. 

ADA Hiahliahts 
A concise synopsis of developments, initiatives, 
and actions that affect ADA units, soldiers, and 
weapon systems. 

ADA Gallery 
Collection of ADA related photographs. 

Guest Book 
Sign our popular ADA Guest Book and browse 
the comments by previous visitors. 

Individual Subscriptions Now Available 
Reduced Prices! 

Fh United States Government 
INFORMATION 

Order Processing Code: 

*5613 

Credit card orders are welcome1 

Fax your orders (202) 512-2250 
Phone your orders (202) 512-1800 

U YES, please send - subscriptions to: 
Air Defense Artillery (AIRDA) at $10 each ($12.50 foreign) per year. 

The total cost of my order is $ For privacy protection, check the box below: 
Price includes regular shipping 8 handling and is subject to change. Do make my name available to other mailers 

Company or personal name (Please type or print) 

Additional addresslattention line 

Street address 

CQ, State, LIP code 

Daytime phone including area code 

Check method of payment: 

Check payable to: Superintendent of Documents 

GPO Deposit Account m m  
VISA 

- 
-Purchase order number (optional) 

Authorizing signature 5/98 

Mail to: Superintendent of Documents, P.O. Box 371954, Pittsburgh, PA 15250-7954 
Important: Please include this completed order form with your remittance. Thank you for your order! 



The Army's Low Cost Answer To The Cruise Miss ile 
Threat For Force XXI 

Y I 

The Avenger Slew-To-Cue is a significant upgrade to the existing Avenger weapon system. Using 1 

STC, the Avenger can now take digital early warning data and automatically slew the turret in both I 

azimuth and elevation, centering the threat target in the gunner's field of view. This improvement t 

not only improves the efficiency and effectiveness of the Avenger, but also allows it to kill the A 

\broadening s p m - o f  21st century threats, including cruise missiles and unmanned aerial 
vehicles. Vth STC, the Forqe XM air defense soldier is more effective, more eficient, and more - 

/lethal. . . i 
-, 

Characteris tics 
Armament: 8 ready Stinger missiles/.50-caliber machine gun. 

Sens on : FLIR/Laser/Optical. 

Fire Control: Digita I fire control computer/gyro-sta bilized m m t  

Communications: Enhanced Position Location Reporting System (EPLRS)/ 

Single Channel Ground and Airborne Radio System (S INCGARS) 

' CZ Link: FAAD C2 via S implified Hand-Held Terminal Unit (S HTU) 
. . . ,,v.-, 
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