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ABSTRACT

AUTHOR: Michael P. O0’Connor, Lt. Col, USAF

TITLE: Fratricide: A Preventable Technological Disease

FORMAT: Indlvidual Study ProJect

DATE: 23 March 1992 PAGES: 38 CLASSIFICATION: Unclassif!ed

Commanders who lead thelr troops iIn combat realize that they
may suffer casuajlties In the process. This |s an |nevitable
by-product of war and is taken for granted. However, they do not
t:xe for granted that a portion of thelir casualtlies will be
inflicted by their own forces. Yet, In each of America‘s wars frc
wWorlid War 1 through Operation Desert Storm, a signiflcant number of
U.S. personnel have neen killed and wounded as a direct result of
friendly flre/fratr.cide. A brief review of some of these
documented fratricide Incidents and assoclated causes s provided.
With the observation that technological advances to prevent
fratriclde has not kept pace with today’s sophisticated modern
weapon systems, current anti-fratricide methods and future materliel
solutions are detaliled In thls paper.
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INTRODUCTION

As American units wvheeled and maneuvered to execute the huge
flanking movement that was to encircle and destroy Iraq!
ground forces, the fringes of two U.S. Army Corps became
entangled. An armored cavalry unit, spotting the combat
engineers on Its perimeter, grew cor ‘nced that they were
Iraqis; the englneers thought the 8 - 2 of the cavalry. What
followed was chilling and tragic.

The troopers |ssued a radio challenge, followed by a
warning In Arabic. They fired shots over the englneers’ heads.
Then the cavalry advanced. The englneers ran. From a pursuing
Bradley Fighting Vehicle came a machine gun burst...One soldier
dead, a fellow engineer badly-wounded- victimes of the oxymoron
known as “friendly flre."1

This is just one example of the many alarming incidents of
Amer |cans killed and wounded by American fire In Operation Demsert
Storm. These inclidents of fratricide may be the most demoralizing
tragedy a combat unit can experlence. The overall reduction in
combat effectiveness appears to be even greater than [f the enemy
had inflicted the damage. Besides the frlendly personnel who are
Injured or kllled, the Individuals who pulled the triggers can be
so psychologically upset that they are subsequently lneffectlive for
further combat duty. .

Historlically speaking, fratricide has not been a serious
problem until now. Allled flire accounted for roughly 2 percent of
American casualties In previous wars during this century.2 [In the
Gulf War, however, 35 of 148 Americans killled In combat died as a
result of friendly fire, nearly 285 percent. In addition, of the
467 Americans wounded, 72 of them were lnjured by thelr own
forces.3

This horrocr of war has worsened with the advent of more

sophisticated "high-tech® weapons of greater range, preclslion, and




lethallity. Tank crews, attack hellcopter pilots, and fighter
pllots can all filre weapons with tremendous destructlve capabllilty
and also, well beyond target ldentlficatlon range. From an
alcpower perspective alone, Lieutenant General Charles A. Hornher,
the commander of ailled air forces In Operation Desert Storm, told
the Senate Armed Services Committee in May 1991 that, *‘With the
lethallty of alr (power) now, a hit on a friendly vehlicle is a
dlsaster.’"4

Yet, whlle modern weapons have furthered the mliltary’s combat
firepower, technology that .n heilp U.S. fightling personnel
maintaln situational awareness and differentiate between friends
and foes |n difficult combat conditions has lagged. The underlylng
thesis of this paper Is that the U.S. military must pursue advanced
technology solutions for combat weapon systems ln order to prevent
fratricide In future wars. The scope of this thesis has been
narrowed to speclflcally address the Army and Air Force, although
much of It could |lkewise pertain to the Marines and Navy.

The paper will address this lssue by first analyzing
historical examples of fratricide from modern warfare. Then a
discussion of the current antl-fratricide methods and any
assoclated probiems will be presented. Next, wi'l follow an
outline of materiel solutlons that the Army and Alr Force are
pursuing to prevent future incldents of fratricide. Finally, the

paper will culminate with concluslons and some recommendatlons for

preventing future friendly flre casualtlies.




HISTORICAL EXAMPLES OF FRATRICIDE

In order to get a perspectlive on the seriousness of
fratriclde, a brlef ook at some documented cases from previous
wars |s necessary. This review |s displayed In four descriptive
categories: alr-to-ground, ground-to-ground, ground-to-alr, anc
alir-to~aic fratricide. Alr-to-ground fratriclde, pertains to
incidents iIn which friendly alrcraft, either fixed wing or
he!lcopter, bomb, strafe, or rocket friendly ground forces. The
second category, ground-to-ground fratricide, iInvolves friendly
ground troops flring upon other friendly ground forces. This
category includes incldents involving friendly armored vehicles,
artillery, mortars, and rocket systems. The third category deals
with ground-to-ailr fratriclde In which friendly ground forces fire
upon friendly aiccraft. The flnal category Is alr-to-alr
fratricide, which Involves friendly alcrcraft shooting at other
frlendly alrcratt.

Many examples have been taken from Lieutenant Colonel (LTC)
Charles R. Shrader’s research survey, Amicicide: The Problem of
Fclendly Fice 1o Modern War. Hls survey extracted examples of
frlendly fire Incidents from literature on World War I, World War
I1, the Korean VWar, and the Vietnam War. The remaining examples

involve verlfled cases of fratriclide aduring Operation Desert Storm.



Alr-to-Ground Pratricide

World Wac Il. An Important chapter In the allled breakout from
Normandy In 1944 was the penetration and later breakthrough In the
area of St. Lo. This plan was code named Operatlon Cobra and
included the most extenslive close alr support effort ever
attempted.5 when viewed in Its entirety, Operation Cobra was a
well-~-planned and highly successful attack by comblned alr and
ground forces. However, it also resulted in "the most devastating
Incldent’ of fratriclde ever to occur.6

The Cobra concept of operation called for three phases.
Planners concentrated the majority of the air support In phase one.
This phase Included an intensive aerlal bombardment by heavy,
medium, and fighter bombers coordinated with heavy concentration®
of artlllery firs.7 Three Allled Infantry divisions would explolt
this bombardnent by breaking into German posit!ons,

Planning for the alr strikes of phase :ne was based on
previous Allled experience with the Air Force, where a lack of
coordinatlion and target misidentification had frequently resulted
In bombing friendly ground forces. This was to be avolided this
time by better preparation and coordination.® To mark the forward
edge of the target area for this alr attack, a tecraln feature
easily recognizable from the alr was needed and the straight St.
Lo-Perier highway was selected. To further reduce the rlsk of

short bombing, General Bradley desired that the bomb runs be made



from East to West, parallel to the St. Lo-Perler road and that only
targets south of the road be gliven to the Alr Force.?

The German forward positions were marked with red smoke by
Allled artillery and Allled tanks, and armored vehicles were marked
with flourescent panels to facllltate recognition from the air.
Also, the Allled white star Insignias were repalnted on all of the
participating vehicles.10

After several postponements due to poor weather, the alr
operations of Operation Cobra started on 25 July and marked the
most effectlve sustalned close alr support In history.
Approxlimately 1500 heavy bombers, 400 medium bombers, and 700
fighter bombers conducted saturation bombing of an area 2500 yards
deep by 7000 yards wide Immedlately to the south of the St.
Lo-Perier highway.l!l For this bombardment several alterations had
been made in a flnal attempt to avoid a repetition of the bomblng
error which had happered only the previous day causing 25 dead and
131 wounded from the 30th Infantry Divislon.12

However, disastrous mistakes sti!l occurred which resulted In
111 killed and 490 wounded on this second day of erroneous
bombing.!3 Mechanlical malfunctions, such as gun sight or bomb rack
problems, as well as fallures to properly ldentlfy targets,
compounded by poor visiblilty due to smoke and dust over the target

area and the St. Lo-Perler road, were major causes of the

fratricide.




Yietnam War. Mechanlcal malfunctions, such as those previously
mentioned, misidentification of targets, and problems concerning
frliendly troop locatlion and marking contlnued to play a role in

fratricide Incidents In the Vietnam War.14 ejicopters and Jet

flghters played an Important role In close alr support operations
and both types of alrcraft were Involved In numerous fratricide -
Incldents.

One such inclident involved hellicopter gunships of the 187th
Assault Hellcopter Company. They came in contact with an
unidentifled company-size force, and since no friendlles were
reported In thelir area, the hellcopter fired. Unfortunately, the
ground force turned out to be a unlt of the 25th ARVN Infantry
Division and several soldlers were wounded before the un!t could
ldentlfy itself.1S

On another occasion two F-100s were flying an Immediate ciose
alr support mission in order to assist two companies of U.S.
soldiers In close contact with the enemy. Af »r successfully
dropping thelr bombs, the alrcraft made strafing runs at the
request of the ground commander. With darkness approaching, one
pllot became disoriented and strafed the frelndly positlion

resulting in two soldiere killed and seven wounded.

Qoeration Desert Storm. The Pentagon conflirmed that U.S. Alr Force

and Marline Corps fighters and one Army gunship committed ten

friendly flre incldents during the Gulf War.l1® The casualty to'"




was twenty-six Americans and twenty British soldlers killed or
lnjured.17?

The Army suffered casualties In cnly two of these iIncidents. !
The most serious incldent occurred at night on 17 February 1991.
Amid a blinding sandstorm, the commander of an attack helicopter
battallon mistakenly ldentifled U.S. armored vehicles as the enemy.

From his AH-64 Apache hellcopter, he flred two Hellfire miss|les

which slammed Into a Bradley Fighting Vehicle and an M-113 armored
personne! carrler. Two U.S. soldlers were killed and six were
wounded. 18
By contrast, Marines were victims in filve cases of
alc-to-ground fratriclide. One of these Incldents happened on 29
January 1991, when an A-10 flred a Maverick misslle that hit a \
Light Armored Vehlcle during a night mission.!? Ajr Porce
officlals sald the Maverick apparently lost {ts lock on the |
intended Iraql target, malfunctlioned, and destroyed the Marine
vehicle, kllllng neven Marines and InJuring two others.20
Another incldent occurred when an alr-launched Hlgh-Speed \
Ant]-Radlation Migsile (HARM) hit a Marine radar unit killing one
Marine.2l The pecullarity of this Incldent and three others
Involving HARMes was that when a targeted enemy radar was turned off ‘
after the HARM was launched, the HARM began searching for a new |
target that met the same parameters. Unfortunately, according to

Investigations, at least four HARMs transferred lock to seconda.y

targets, which Jjust happened to be U.S. radars.22 |




The worst alr-to-ground inclident during the Perslan Gulf War
occurred 27 February 1991. Two A-i0s flired Mavericks which hlt two
British Warrlior armored personnel carrlers kllling nine British

soldlers and wounding eleven others.23

I personally Interviewed the two A-10 pilots after they landed
from thelir mission. Based upon target location data supplled to
them by thelir Britlsh ground forward ailr controller, as well as,
F-16s that had Jjust worked the same target area, the A-10 pilots
thought they were over the correct arget. Nelther of them could

positively ldentify the vehicle, even with thelr blnoculars, and
they could not see any orange panels on the vehicle that would
ldentlfy them as frlendly. Consequently, they each flired a
Maverick at what they thought was an Iraql armored column.

Unfortunately, it was not.
Ground-to-Ground Fratricide

World War 1. The shelling of friendly troops by their own
artillery was a common occurrence on the western front. The
result, according to a certain French general, was "nothing less
than the outrlight massacre of friendly infantry by its own
artillecy.*24 By his calculations the French suffered 75,000

casualtlies due to friendly artlllery In World War 1.25

Yorld War 11. In November 1944 American units attacked the German
lines |n the Saar-Moselle trjangle. In particular, on 23 November,

un: 3 of the 358th Infantry Regiment and Combat Command A (CCA)> of




the 10th Armored Division attempted tOo secure a bridgehead over the
Saar River at Saarburg.26 Dpue to obvlous poor planning and
coordinatlon, the infantry units came under flre from frlendly

tanks and artillery. Many of the soldiers were kllled or wounded

and the attack bogged down.27

Korean wWar. In April 1951 elements of the British 29th Brigade
attempted to withdraw from thelr defenslive position along the Imjin
River north of Seoul.28 Dpyring Its retreat, Company D of the
Gloucester Regiment encountered American tenks that were flring at
Company D’s Chinese pursuers. Unfortunately, the Americans also
mistook the British soldlers as part of the Chinese onslaught and

kllled silx of the Closters /ith heavy fire before the British could

identlfy themrelves.2?

Yietnam Wacr. Although the U.S. employed a limited number of tanks
In Southeast Asla, one Incident of fratriclide between frlendly
armor and Infantry dld occur. In September 1969 a Sheridan tank of
the 1st Cavalry Divieion mistakenly ldentifled a friendly position
and flred upon U.S. soldiers manning 2 perimeter position at Quan
Loi1 base camp, killing seven Americane.30

The rugged terrain of Vietnam coupled wilth breakdowns in
command and contro: often contrlbuted to fratricide Incidents. One
such Incident occurred In Plelku Province In June 1966 Involving
two platoons of Company C, 1-365th Infantry. Although the company
commander gave each of hls platoons speclfic routes for a search

and destroy misslon, one platoon became disorlented and got Into




the path of another platoon. A skirmish ensued and before the

firing stopped four soldlers were wounded. 3!

Qperation Desert Storm. Operation Desert Storm was the |argest
armored battie In history. It consisted of 100 hours of intense
combat with over 400 miles of movement In contlinuous, fast-paced
ana highly lethal operations. Much of the flghting In the ground
war took place at night and In heavy rainstorms or swirling
sandstorms which made the ldentlification of frlend from foe a
difficult ask.

As a result of its Investigatlion of combat losses during the
war, the U.S. Tralning and Doctrine Command (TRADOC)> !dent|flied
flfteen ground-to-ground friendly fire engagements [nvolving U.S.
or British forces. These Incldents kllled 19 soldiers and wounded
59 others.32 The primary cause of the casualtlies was the
misidentification of forces during offensive operations In reduced
visibliity conditions. These engagements also destroyed seven ‘1Al
tanks and twenty Bradley Fighting Vehlicles, roughly 77 percent -
the U.S. Army’s materliel losses.33

The most disastrous U.S. fratriclde incident of the war
occurred In the early-morning darkness of 27 February 1991. In
what became known as the Battle of Norfolk, elements of the U.S.
ist Infantry Division tangled with the Tawakalna Division of the
Republ ican Guard and other Iraql units. On several occasjions, when
the Iraqles flred rocket-propelled grenades (RPGs) at the U.S.

vehicles, American gunners using therinal sites mistook the RPG

10




flashes bouncing off the U.S. tanks for enemy tank fire and
unleashed destructive barrages on thelr own troops.34 During this
chaotic night fight, six Amerlcans dled and twenty-flve more were

wounded. Alsoc, flve Bradleys ard five MiAl tanks were lost.35

Ground-to-Aic Fratricide

Yorld War II. During the North African campalgn, fighter-bombers
of the XII Alr Support Command tried to assist the American retreat
at Kasserine Pass. Thelir assistance was thwarted by American
antlalrcraft artiilery (AAA) that shot up flve planes beyond repair
and turned back two of the alr miasions.36 The next day friendly
AAA damaged flve American P-38s despite their distinctive shape and
despite the fact that the aircraft rocked their wings as they flew
over frlendly forces. To prevent a simllar occurrence the
commander of XII Alr Support Command ordered ground troops not to
fire at an alrcraft unless |t had attacked them first, a precursor
of today’s weapons control orders.37

In the Pacltflc Theﬁter Incidents of fratricide involving
friendly AAA also took place. At night on D-Day, during the
Invaslion of Cape Gloucester (New Britain), friendly AAA engaged a
friendly B-24 that dld not squawk the appropr!ate ldentification
friend/foe as It approached the beachhead. Fortunately, the pllot

evaded the AAA fire and no one was hurt.38
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Vietnam War. LTC Shrader reported only one friendly fire Incldent
during thls war. Troops at a fire support base near Chu Lal

mistaken'y flred at an Amecrlcan UH-1H hellcopter. No one was hurt.

Operation Desert Storm. There were no fratricide incidents
Invoiving Coalition ajr defense systems and friendly aircraft.

This was due to the fact that all surface-to-air weapons systems
were kept under strict weapons control orders and also that
antlajccraft ~esponsibllity was |imited to the fighters. For
example, on 24 January 1991 a Saud! F-15 shot down two Iraqi Mirage
F-1s. However, a Hawk missile battery had tracked the same Mlirage

for some time, but was prohiblited from firing.39

Fortunately, Coalitlon flghters owned total alr superjority In
the theater of operations. So, the assumption was that any
alccraft* seen overhead by Coalition ground forces would be
considered friendly. Was this a false assumption? It |s unknown,
but, with the aimost non-existent Iraql alr threat, It never had to

be put to a real test.

Alc=to-Alc Pratricide

Research did not yleld any incidents In this category.
However, It |s worthy to note that In the Gulf War U.S. Central
Command Alc PForces (CENTAF) Instituted rlgid rules of engagement
(ROE) to preclude any friendly alrcraft engagements. Thle was

especlally important because the Iraqglis flew a type of Jet that was

also used by the Coalltion (e.g., Mirage PF-1)>.




Generally speaking, CENTAF’s ROE requlired fighters to ldent!fy
an alrborne target through two [ndependent methods of electronlc
identification. Only then would the E-3 Alrborne Warning and
Control System (AWACS) alrcraft declare the target as hostlle and
provide clearance to engage.40

Although cumbersome, the ROE worked well. However, one must
remember that it worked well In an envirorment that had very
limited enemy alr activity. This may not be the case In the

future.
CURRENT ANTI1-FRATRICIDE METHODS

The Army and Alr Force have employed various methods to
enhance fratriclde prevention. Three of these means are airspace
management, equipment, and Jolnt trtalning. A discussion of each of

these and some of thelr assoclated problems follows:

Alcspace Management

Maximum combat effectiveness, as well as fratricide reduction,
can only be achleved, |f land and alr operations are optimally
coordinated; land and alr forces support and augment each other;
and mutual interference |s avoided.

Today’s Alrspace Contro! Plans (ACPs), for the varijous
theaters of operations, are a compromise between the conflicting
interests of the airspace users. These plans define the means for
Alrspace Contro! Areas and eub-areag (lL.e., minimum risk coutes,

low level transit routes.,restrféted operating areas, base defense
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zones). In order to adapt these alrspace control means to changing
sltuations, actlve measures are altered by Alrspace Control Orders
(ACO=). This (s a very time-consuming process that Involves all
levels of command of all forces In the area of responsibllity.

This is certalnly not the flexibllity required in combat, with
ever changing situations and demands. In particular, short-range
alr defense weapon systems probably could not be used to their best
advantage, due to restrictive fire control orders. Moreover,
offensive alr assets are restricted to fixed routes to avold being
shot down by frlendlles.

In the Gulf War there was an ¢ emp* to develop alrspace
control procedures. CENTAF published routes and altlitude blocks In
the Alr Tasking Order (ATO)> that offensive flixed-wing alrcraft were
to follow when flying to and from the target areas. However, fcom
the start the routes were a burden because they usually took you
too far out of your way costing precious time and fuel. It did not
take long before pllots totally disregacrded these routes, as long
as they were In positive -adar contact with a control and reporting
center and/or an AWACS ailrcraft. No signlficant changes were made
to the alirspace control procedures during the war. However, since
a real air threat never materlalized and since the Coalition had
total alr superlority, one could ilmagine why there would be no real
concern with ailrspace control.

Research falled to point out any attempt to coordinate use of
the airspace over the battlefield with the ground forces once the

ground war began, |t appears the "shoot’em down and sort’em out o
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the ground® and the "blg sky, little bullet® theorles persisted.
Fortunately, for everyone concerned, the ground war lasted only
four days and the Coalltlon had total alr superiority over the
battiefleld. Otherwise, the potentlal fratricide of frlendly alr

amsets could have been considerably higher.

Equipment

Currently, the U.S. Army has both scphisticated and
unsophlisticated devices that help recduce the risk of friendly fire.
All but one of these means were used durling Operatlon Desert Storm.

Speciflically, flourescent orange VS-~17 panel!s were added to
combat vehlicles to help pllots Identify friendly forces.
Unfortunately, these panels were only effective during daylight
hours and were often noneffectlve due to reduced visibllity or
equipment covering the panels. Even using blnoculars, pllots often
had problems seeilng these panels.

Another unsophisticated solution was the inverted "V" that was
painted on vehicles to ald in ground-to-ground ldentification.
Agaln, these markings could only be seen during the day. Both the
panels and the vehicle markings were reminiscent of World War Il
antl-fratricide devices.

The Army’s night vision laboratories In 1968 Invented a small,
lightwelght, Infrared beacon known as the °*Budd Light.*4! These
lights could be strapped on to vehicles or soldiers to serve as a
warning signal to frlendly ground forces. However, the Budd Lights

are | ine-of-sight devices and can only be seen through night vision
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goggles. Durling the Gulf War only the 24th Infantry Divisiosn had
these |ights.42

Shortly after a major alr-to-ground friendly fire Inclident
occurred durling the Gulf War, the Joint Chlefs of Staff (JCS)
headed an emergency search for a system to help pilots identify
frlendly vehicles. General Michael P. C. Carns, who at that time
was the Director of the Joint Staff, discussed the JCS project
Iimmedlately with the Director of the Defense Advanced Research
ProJects Agency (DARPA).42 [n an extraordinary government-industry
effort, the U.S. fleided in 19 days 10,000 infrared beacons known
as “DARPA Lights.*44 Some arrived In Saudl Arabla before the cease
fice, but none got there In time to be tested In combat. These
lights operated essentjally the same as the Budd Lights and had
basically the same advantages and disadvantages.

One of the major problems faced by U.S. ground forces was
navigating In a featureless environment. The Navigation Satellite
Timing and Ranging (NAVSTAR) Giobal Positioning System (GPS) help 4
to alleviate thelc problem. GPS provided position location and
navigation information to soldlers equipped with the Smal]
Lightweight GPS Receliver (SLGR).

In fact, the Army rushed more than 7,500 of these satelllte
navigation devices to Army unlts In Saudl Arabla.4% The SLGR’s
however, were commerclal off-the-shelf Items that could not take
full advantage of the GPS capabllities. Specifically, the GPS was
designed for signal encryption to deny satelllte Information to the

enemy. If thlis mode of the GPS, known as Selective Avajlabllity
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(SA), was turned on, then ground recelvers had to be equlpped with
a decoding device to receive full GPS data.46 Commercial
recelvers, such as the Army’s SLGRs, did not have the SA
capablllity. So, when the Army made the quick purchase of these
devices to support the units In the desert, the government decided
to turn SA off and risk Iraql exploitation.4?

Fortunately, Iraq did not have the weapons systems to exploit
the use of GPS, so risk to Coallition ground forces was minimal.
However, this may not be the case In fi:ture conflicts. *“In fact,
advertisements have already appeared In print offering GPS-equlipped
alrcraft on the internatlonal arns market." 48

The best known and most effective anti-fratriclde capability
stems from the U.S. military’s electronic ldentification friend or
foe (IFF) systems. The Alr Force and Army have used IFF in their
alrcraft for decades and the Army has IFF Intercogation capablliity
on some of Ity 2ir defence aétllzéry weapons (e.g., Stinger, Hawk,
Patrlot). No e'e¢~ircaic JPP system exlsts for use on ground combat
vehicles.

IFF technology revolves around cooperat.ve and noncooperative
means of target ldentiflcation. Cooperative jdentiflcation
requires the target to actively provide data which can be used for
!dentificatlon purposess, such as responding to electronically
received interrogations. Today’s MK X and MK XII military IFF
systems operate In thils manner.

For nonccoperative target recognition (NCTR), a target does

not purposely provide the necessary data. The target can be
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ldentifled through anaiysis of Information gathered about the
target from varlous means. For example, the F-15C can recognize

targets based on Jet engine turbline or compressor blade rate.49

Since its Inception, there have been progressive developments
In IFF In order to keep ahead of advancing electronic counter
measures (ECM> technologles, target characterlistics, and
performance. Still the MK X and MK XIl systems had their
shortcomings that prompted the NATO Conterence of Natlonal
Armaments Directors more than 1S years ago to call for a new
!dentiflcation system.50 “Supreme Headquarters Allled Powers
Europe has castigated Inadequate IFF as ‘the single most glaring
deficiency In alr defense. "5l

NATO memts.: nations decided, at the end of the 1970s, that a
common IFF system should be developed within the alllance. This
system became known as the NATO ldentlification System (NIS)> and was
later formallzed under Standardlization Agreement 4162.52 NIS was
to have a direct element, using IFF In' 2crogetors and transponders
similar to current systems, and an indirect ldentification
subsystem. The Indirect subsystem (ISS) was a data fuslon process

that would combine NCTR data along with inputs from electronic

support measures equipment and the direct element.53

The U.S. candldate for the direct element was the MK XV IFF
system. Unfortunately, for the U.S. military and for NATO, the
U.S. cancelled In February 1991 Its MK XV program.S4 No definite
reason was glven other than the Air Force preferred NCTR

technologles over cooperative IFF systems |lke the MK XV.
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addition to cancelling the MK XV program, the U.S. drastlically cut
1SS funding.

Meanwhile, the Department of Defense (DoD) has tasked the
services to revalidate thelr IFF requlirements. Untll they do this,

the DoD will delay its decision on the IFF road map for the future.

Jolnt Training

Close air support (CAS) Is a very critical mission for the Alr
Force that requires a lot of tralning and interoperation with the
Army. Short of actual war, the Alr Force conducts its best CAS
training at the Natlonal Training Center (NTC) at Fort Icwin,
Californlia. This |s one of the few places In the world where CAS
can be flown In a realistlic environment both In force-on-force
(simulated fire) and actual live fire. Unllke dedicated Air Force
exerclises, such as Red Flag, where CAS alrcraft Ce.g., A-10s,
F/7A-16s) fly mainly battlefield alr Interdiction missions instead
of CAS, NTC Is an Army excercise where reallstlic coordination
problems occur resulting in valuable lessons )earned.

Time spent at the NTC strengthened the training for those
pliots who eventually deployed to Saudi Arabla, but their learning
process did not stop at the NTC. For example, deployed A-10s flew
16,233 sorties between August 1990 and 28 February 1991, and 57
percent were flown before the war started.56 Purthermore, the
majority of these pre-war sortlies |Involved tralning with deployed

ground units,
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If Operation Desert Storm dlid one thing, it highllighted the
concern about fratriclide. It also brought out, perhaps, a glaring
deflciency of CAS training at the NTC. Alr Force CAS alrcraft do
not carry any instrumentation, such as the Multiple Integrated
Laser Engagement System (MILES), that would tell a pllot when he
has "kllled* a target or "was killed" by enemy fire. Curcrently,
only ground vehicles and hellcopters carry the MILES equlipment.

As mentioned earller, the conflicting interests of alrspace
users cause real problems In the area of airspace control. One of
the mc * pressing concerns |8 the apility of fighters and
surface-to-air missiles to conduct alr defense operations In the
same alirspace without the risk of fratricide. The Army and Alr
Force have worked together to formulate a joint engagement zone
(JEZ) concept to help correct this problem.

JEZ procedures have been tested as part of the USAF’s Green
Flag training exercises at the Nellls Alr Force Base range complex
in Nevada.56 participants Included Army Patriot and Hawk units as
well as Alr Porce tactlical flghters and AWACS alrcraft. The
training exercises have proven highly successful wi!th valuable
lessons learned, and both services are committed to making the JEZ
concept work. Agaln, the almost total lack of Iragl air activity

during the Operatlion Desert Storm precluded a combat test of the

concept.




FUTURE MATERIEL SOLUTIONS

The lack of proper planning and coordinatlion contributes
signiflicantly to wartime casualties. However, the lack of poslitive
target identification capabllity and the [nabllity to malntaln
situational awareness |n combat environments are the major
contributors to fratriclide. With the tremendous improvements in
the accuracy and destructive power In today’s weapon systems, the
consequences of friendly flire Incldents are more serlous than ever.

In the aftermath of the Gulf War, the Army and Alr Force have
stepped up the pace to find technologlical answers that would help
reduce fratricide in future conflicts. Following are some of the

specliflic materiel solutlons that the two services are pursuing.

Combat Ideptification Program

In May 1991, the Army Chlef of Staff tasked the Commandlng
General (CG), U.S. Army Tralining and Doctrine Command along with
the CG, U.S. Army Materle! Command, to establlish a comprehensive
program to address positive combat identification. In response to
their tasking, the CGs establ|shed a Combat Identification Task
Force, which Included representat{ves from various Ar-
organizations as well as resprsentatives from the USAF Tactical Alr
Command and the United States Marline Corps (USMC> Combat
Developments Center .57

After several months of ldentifylng needs, outlining

solutions, and developing programmatics, the task force proposed




thelr antl-fratricide solutlons, which ranged from doctrina!l
changes to materliel flxes. Thelr strategy for developlng and
flelding combat ident!lflcatlicn hardware was to put some capabllity
Into the hands of soldlers as quickly as possibl!e and then mprove
Incrementally on this capablliity. 7o accomplish this strategy, the
task force organized the materlel development and flelding Into
four phases: Qulck Fix/Quick Fix Plus, Near, Mid, and Far Term.58

The specliflc Qulck Fix solutlons included the Budd Light,
DARPA Light, and SLGR, previously dlisc ssed. Another ltem,
however, In the Qulick Fix -ategory was thermal tape. Thls material
could be applied to vehicles and would glve off an infrared (IR)
signature visible by thermal imaging devices at close range, day or
night. With the exception of those devices currently !n the
Inventory, the Army expec:s to fle!d these |tems by early 1993.

The task force ldentified thermel beacons, integrated SLGR,
laser warning recelvers, and compass/azimuth Inrdlcatnr as Quick Flx
Plus solutions. Thermal beacons would preovide an Ik signature Jjust
l1ke thermal tape but at much groater .anges. Integrated SLGR
would permanently mount SLGRs |n tanks and Bradleys. Laser warning
receilvers would warn combat vehicle crews that they were being
lased by frlendly or enemy weapons. The compass/azimuth indlcator
system would provide hull and gun coordination to gunners at all
times. The Acrmy Intends to quickly assess these sciutlions and
selact the most promising in order to fleld the hardware by mid

1993,59
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In June 199!, U.S. Army Laboratory Command sollclted industcy
for near term solutjons. Out of the forty-a2ight contractors that
responded, the Army plicked five companles for a Near Term combat
ldentiflication progran. The companies and thelr respectlive
proposals were:

1. Hughes Ajlrcraft Co.’s Ground Systems Group with Its Laser
Interrogate-Radlo Frequency Reply System.

2. Magnavox Government and Industrial Electronics Co. with
its Low Probability of Detection, Interrogation and Reply with
Emnbecdded GPS.

3. Litton Systems Inc.’s Laser Systems Division with Its
Laser Retro-Responder system.

4. AIL Systems with |ts Laser Detection with Multlispectral
Beacons system.

S. Raytheon Co.’s Egulpment Division with |ts Interrogation
and Reply Utillzing GPS.6

These solutlons incorporate an active lase: or radio frequency (RF)
signal interrogation coupled with a cooperative RF, laser or
infrared reply from the target. The companies are scheduled to
demonstrate thelr prototypes beginning In Aprlil 1992 at Fort Bllss,
Texas, at which time, the Army will determine which solution offers
the best potentlal for acquisition.®l The Army hopes to have the
selecte hardware flelded within three years.52

Mid Term solutlons wiil build on preceding ones and will
Initiate technology base programs for improved sjluatlional
avareness, mproved friendly ldentiflcatlion and improved optics.
The timeline {or flelding Mid Term devices 1s three to seven

years, 63
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Par Term proposals will Iniltiate technology base programs to
develop an Integ¢rated, embedded sjtuational awareness and positive
friendly frlend/foe ldentiflcation capabllity. It wil]l take seven

years or longer to fleld this hardware.64

Besides the materie! solutlons proposed by the task force,
there are a number of weapon, flre control, C31, and target
acquisjtion systems that are currently undecgoing development.
These Include ltems such as improved optics for combat vehicles,
the Precision Lightwelight GPS Recelver{?LGR), the Inter-Vehicular
Information System, and the Single Channel Ground and Alrborne
Radlo System. The Army Intends to "harmonize Combat ID materie!
efforts with these systems and where possible, leverage any Combat
ID contributions which they may provide.*65

A very important aspect of this task force |s that it was not
strictly a parochial effort by the Army, but rather a joint venture
to solve a common problem. This |s especlally important when
dealing with the aspect of alr-to-surface fratricide. If the Army
Is goi tc fileld devices to put on friendly vehicles In order to
ald friendly ailrcraft In ldentlfying them, then these devices must

be compatible with aircraft systems.

Alc Force Inltiatives

The Air PForce has also indertaken some technical |mprovements
to enhance combat effectiveness while, at the same time, reducing
friendly fire lomsses. F/A-168 are getting an enhanced computer

capabllity to improve bombing and stratfing accuracy. To Improve
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night operations, F/A-16s w!lll also have second-generation forward
looking Infrared (FLIR) In the alrcraft’s low altitude navigatlion
and targeting Infraced for night (LANTIRN I1) system. LANTIRN has
finally glven the Alr Force the capablllity to support the Army
around the clock.

The F/A-16 and OA-10 alrcraft are expected to recelve the
Automatlc Target Handoff System (ATHS). The ATHS enables a
flghter’s targeting computer to communicate directly via data
bursts to computers in other alrcraft or on the ground.66

Normally, a forward air controller (FAC), elther In the air or
on the ground, would glve a pllot a nine-line brief over the radio.
The brief would incliude the fixed [nitial polnt (IP): the magnetic
heading from the IP to the target; the distance from the IP to the
target; the target elevation; target descriptlon; target
coordinates (in grids or latitude and longitude); whether the
target is marked and |£f so, with what (smoke, laser); the locatlion
of any frlendlles; and surface-to-air threats. The FAC would also
provide any other Iinformaticn that he felt the attack pllot should
have. Thils brlefing would take a lot of time due to communications
Jamming, radlo statlc, chatter from others on the same frequency,
etc. The attack pllot would also have to manually Input the
briefing Information Into his computer then coordinate with his
wingman to Insure that he also recelved the brlefing.

The ATHS, on the other hand, reduces volce communication,
increases targeting accuracy, and vastly improves tactical

coordination. Alr lialson offlicers (ALOs) assigned to ground
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combat units will have laptop computers hooked directly Into the
ATHS network. The ALOs can transmit all of the nine-llne data
directly Into an alrcraft’s computer almost instantaneously via
data burst. Also on the ATHS network wil! be alrborne command and
control alrcraft, Army scout and attack hellcopters, and GPS

satellites.67

A signlflcant hurdle that ATHS must overcome is the computer
compatiblility problems between the USAF’s Tactical Alr Request Net
(TARN) ar1 the Army’s Tacfire network. The Tacfire network |s
totally compatible with AT. 3., However, the USAF‘s TARN, which |s
now ‘volice only" is expected to get digital communications
terminsls, but these new termlinals are not compatible with the
Army’s digltal Tacfire net.68 Thig is a cruclal problem for ground
commanders who have to go through a complex routine for getting Alr
Force CAS.

Regardless of this problem, which the services are attempting
to overcome, the ATHS has significantly enhanced target
ident|fication. Unfortunately, Coelition forces did not have the
ATHS during Operatlon Desert Storm.

Another technical! Improvement that willl enhance the
effectiveness of CAS missions |s the GPS. The Alr Force has
already ldentifled money to outfit OA-10 FAC alrcraft with GPS
recelvers. However, money has not been allocated to put the
recelvers on the A-10, the Alr Force’s primary CAS platform.69

Although not specliflically designed for the Alr Force, Martin

Marietta |s cdeveloping a FLIR based automatic target recognition




system. This system Is primarily being developed for the Army’s
new Comanche reconnalssance/attack hellcopter, but has the

potentjal for use as an alr-to-ground IFF system for fighters.70

Comtly Decision for the Secvicea

Currently, political momentum Is running against additional
millitary spending. In fact, concerned about the U.S. economy,
education, health care, and other domestic issues, more and more
Americans are concluding that "the time for pouring most of their
tax dollars into the enormous mi)itary budget is nearing an end.“71

In 1990, Congress and the Bush Adminlstration set in motion a
25 percent reduction in milltary force structure and spending over
the next five years. Thls was a tremendous about-face from the
Reagan military bulldup auring the 1980s.

Still, calls for even faster and deeper cuts In defense
spending than originally planned for by the Pentagon, have gained
momentum. House Democratic leaders have set a goal of reducing
millitary spending by about twice as much as proposed by the
President.’2 They want a 6 percent decline as opposed to the 3
percent decline In spending as outlined in the five year Pentagon
defense plan.73 For the 1993 defense budget alone, House Armed
Services Committee Chalrman Les Asplin (D-Wis.) recommended cuts of
912 to 815 billjon as compared to the 7 blllion savings outlined
by President Bush in his revised budget plan.’4

The technology |s not avallable today to resolve the

fratricide issue with absolute certalnty. Moreover, thi!s advanced
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technology |s very expensive. PFor example, the total funding
requirement® for the technology base programs for FY92-FY99, as
outlined in the Army’s Combat Identlfication Program, total €114

milllon. So far, only 830 mlillon have been funded.?8

The services have other critical systems and requirements that
will provide strong competition to their anti-fratricide mateciel
programs. But If the services are {ndeed serlous about the
friendly flice problem, then they will need to make some serious
Jolnt decisions about thelr future program prioritization and

funding.
CONCLUSION

United States military forces are some of the best, If not the
best, trained and equlpped fighting forces in the weorld.
Leadership, likewlse, {s unequivocally superb. Yet, regardiess of
these strengths, fratricide continues to be an increasingly bitter
statistic of today’s highiy fluld and lethal battlief! -ids.

As stated In the Introduction, technology that could help to
identify friend from foe In a confusing combat environment has not
kept pace with today’s arsenal of high-tech weaponry. Although the
Army and Alr Force have ldentifled many fixes for thls problem,
more can and should be done. Accordingly, the following
recommendation® are offered:

1. The Army must continue ite progress in combat
ldentlfication through implementation of Its Combat Identiflication

P. yram. Hlstory proved once again |- Operation Desert Storm that
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antiquated vehlicle marking devices, such as colored panels ang
palnted designs, are Insufficlent, especlally on a high-tech 24
hour battlefield. The Army needs to fleld adequate ldentlfication
devices now, not 15 years from now.

2. In light of compatibility problems between the Army’s
Tacfire Net and the Alr Fcrce’s TARN, the two services should
Jointly pursue any future communicatlons hardware programs. It
does neither service any good to fund and fleld theicr own
comnunlications systems, only to discover later down the road that
they are not ccmpatfble.

3. The Army and Air Force should Jointly pursue a program to
add Instrumentation, such as the MILES equipment, to Air Force CAS
alrcratt participating In training execrclises at NTC. This wlll
permit CAS pilots to accurately track their flre and shouid,
therefore, enable both ground and ailr forces to Improve precautlions
against fratriclde.

4. The Air Force must fund a program to put GPS recelvers in
the A-10. There will be many future Instances, as there were in
Opecration Desert Storm, where A-10s would work a target area
without FAC control. Therefore, the pian to put GPS capabillty
only In the OA-10 PFAC alrcraft ls insufficlient.

6. Likewise, the Alr Porce should put the ATHS In the A-10,
not Just in the F/A-16 and OA-10 as currently planned. One reason
Is the same | previousl!y mentioned. There will be times when A-10s
will operate autonomously In a target area and would definitely

beneflt from the ATHS. But even |f an OA-10 and A-10s were worklng
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a target together, without ATHS in the A-10s, the PFAC would have to
pass the nine-line briefing over the radlo, which Is what the ATHS
was designated to avold.

6. The Air Force must reevaluate Its decision to cance) the
Mk XV IFF program. The exlisting Mk XII system wil!l soon become
obsolete and without a new cooperative IFF system to comp!iment the
evolving NCTR systems, the USAF will be putting all of its eggs In
one basket. Remember, NCTR systems used by Coalition fighters In
Operation Desert Storm w. d not have been able to different ate
whether a Mirage F-1 figh - was Saual, French, or Iraql.
Therefore, NCTR by itself will not completely solve the IFP
problem, and a comp!imentary mix of cooperatlive and noncooperatl!ve
systems |s required.

7. The Army and Alr Force should Jointly pursue positive
identiflcation systems to ald alrcratt In determining friend from
foe on the battletfield.

Advanced tcchnolooy solutions for fratricide are expensjve and
will certainly meet strong competition from other critical systems
and requirements. However, the services must continue to keep
these solutions In the forefront when developing requirements for
weapon systeme and should incorporate antl-fratriclide technology
into future desligns.

Furthermore, It muet be remembered that even with the most
advanced ldentiflication systems a human being st!!! has to operate
them. Therefore, It is training co. d with technology that will

ultimately recuce fratricide. The t .t equipment, with untralned
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and undisclpllined personnel, can not accomplish its misslion. The
new technology will! enhance the prevention of fratricide, provided
the soldlers, sallors, and alrmen are adequately tralned and the
operation |s properiy planned, coordinated, and executed.

The bottom line is that fratricide is not acceptable. All!
reasonable measures must be taken to minimize the occurrence of
Incldents like the ones described throughout this paper. But we
must understand that the "fog of war," human error, and materiel
fallure w!ll make some Iinclidents of fratriclide Impossible to
totally eliminate. Combat leaders must, therefore, balance risk

against missjon accompl ishment to Iinsure qulick decisive victory

with minlmum casualtles.
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