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The world has changed. The United
States is the sole remaining su-
perpower with the world’s most

powerful military. Today’s Army, how-
ever, continues to operate with doctrine,
equipment and training methodologies
developed in the Cold War era to counter
large massed armored formations in open
rolling terrain. Given the military supe-
riority of the United States, it is unlikely
that our potential adversaries will present
this type of threat.

When regional operations draw the
United States into conflict, it is most
likely that those who oppose us will
adjust their military capabilities. They
will employ available high technology
and adaptive, asymmetric tactics to avoid
the strengths of our armed forces.

To counter this change, the Field Artil-
lery community is developing tactics,
techniques and procedures (TTPs) that
ensure success in dealing with the chal-
lenges of the contemporary operational
environment (COE).

Changes in the Operational Envi-
ronment. Future opponents will attempt
to deny US forces access to ports of
debarkation and operating bases by em-
ploying long-range air and missile preci-
sion strike systems. We require sensors
and counterstrike capabilities together
with responsive techniques of employ-
ment to shield our initial entry forces.

Adversaries will use terrain and weather
to negate US military advantages. Our
tactics, sensors, weapons and munitions
must be effective in all environments,
including in complex, urban, mountain-
ous and jungle terrain. Weather will con-
tinue to impact operations; all-weather
fire support remains an imperative.

Threat operations will be less patterned
within an asymmetrical battlespace. In-
stead of massed, linear offensive forma-
tions and echeloned defenses, we are
likely to face small units, including dis-
mounted infantry employing high-tech-
nology and adaptive tactics. This type of
adversary will be difficult to predict,
thus complicating our targeting process.

To be proactive, we will have to ana-
lyze enemy systems and attack their criti-
cal links, nodes, seams and vulnerabili-

ties. We also must develop procedures to
make our reactive fires system more re-
sponsive.

Adversaries may attempt to employ
military capabilities in the immediate
presence of civilian populations or in
close proximity to potentially sensitive
sites. This, too, complicates targeting
and dictates we develop automated tar-
get recognition systems and discriminat-
ing lethal capabilities as well as nonle-
thal effects that can be delivered by the
Field Artillery.

Enemy forces may seek to operate in
closer proximity to friendly units to re-
duce the effectiveness of our indirect fire
systems. We must counter that tactic by
being able to deliver fires more precisely
against both point and area targets in
close support of our formations.

To protect their own high-value indi-
rect fire systems, the enemy will employ
mortars and artillery in a distributed
manner, attempting to mass fires from
dispersed locations while avoiding pre-
paratory fires of long duration. We re-
quire omni-directional sensors that are
capable of accurately acquiring indirect
fire systems and that are linked directly
through the command and control sys-
tem to the shooters who can kill them.

The Training Centers. Elements of
the COE have been introduced into our
training regime in our Battle Command
Training Program (BCTP) Warfighters,
in our dirt Combat Training Centers
(CTCs) and into Training and Doctrine
Command (TRADOC) instruction.

Today, when units arrive at the Na-
tional Training Center (NTC), Fort Irwin,
California, they are subject to attack from
guerrilla organizations attempting to dis-
rupt their access. The NTC experience
now provides a wider range of missions
and threats and a less predictable, more
freethinking enemy.

The opposing force (OPFOR) has
changed from a Soviet-style enemy who
could be templated and predicted to
smaller, more dispersed units relying on
greater initiative.

Field Artillery units are experiencing
these same warfighting conditions in all
major training events and independently

developing TTPs that are producing suc-
cessful outcomes. It is important we cap-
ture these innovative approaches for the
benefit of the entire force.

Field Artillery Knowledge Online.
One means of rapidly capturing and dis-
seminating the most effective TTPs is by
leveraging information technology. The
Field Artillery School has been selected
to become the proof-of-principle site for
a Knowledge Management Center ini-
tiative. We are in the process of design-
ing a knowledge site to enable total in-
formation sharing.

The site will include three core func-
tions: a communities of practice capabil-
ity that will enable information exchange;
a structured search capability designed
specifically for fire support and the Field
Artillery; and a system that enables sol-
diers and leaders to request information
and provide feedback to the Field Artil-
lery School.

The military complexities of the 21st
century require that we adapt our current
capabilities to meet a different form of
threat and at the same time prepare for
the challenges of the future. The intrica-
cies of the COE have served as the basis
for developing the Objective Force con-
cepts and future combat system (FCS)
requirements.

Our present imperative is to record and
disseminate the successful TTPs being
developed by the current force to deal
with the challenges of the COE, using
this magazine and, in the near future, the
FA Knowledge Online.

Fires TTP for the COE
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I found your interview with MG
Franklin L. Hagenbeck [“Afghanistan:
Fire Support for Operation Anaconda”]
and the article on “Joint Coalition Fire
Support in Operation Anaconda” by
LTC Christopher F. Bentley [both in
September-October 2002] very inter-
esting yet somewhat troubling. Both
did a good job of discussing the good
and bad points of the fire support they
had available during Operation Ana-
conda. The one thing that troubled me
was that neither seemed to be bothered
by the fact that they had no artillery
support available because no artillery
units were allowed to deploy with them
to Afghanistan. I find that appalling.

I’m an old airborne- and ranger-quali-
fied infantryman. As you probably
know, Infantrymen don’t have much
respect for folks who aren’t infantry-
men. However, I learned one very im-
portant thing from two years of combat
as a rifle platoon leader and rifle com-
pany commander in Vietnam—never
go into combat without artillery support
and lots of it. So I always had a healthy
respect for Artillerymen because I could
rely on them to put the balls where I
wanted them when times were tough,
and times were tough everyday.

As a rifle platoon leader, I adjusted
105-mm, 155-mm and 8-inch artillery
nearly daily and 175-mm on occasion.
In those days, there was no forward
observer (FO) at the platoon level, so I
had to do it. Quite frankly, I doubt
seriously that there are many people
alive today who have adjusted more
artillery in combat than I have.

In addition, I am troubled by this fas-
cination that our Secretary of Defense
and many others appear to have with
“precision weapons.” They seem to
think that all it will take to win the next
war is a handful of SF [special forces]
guys with laser designators and a bunch
of “smart” bombs.

Secretary of the Navy Gordon En-
gland said in an address to the Precision
Technology Symposium in Laurel,
Maryland, on 16 October 2002, “For
the future, mass will be precision.” Yeah,
well, maybe. Obviously, he has never

been in a real firefight with real bad
buys in the jungle.

An SF guy with a laser designator
would have been useless in 90 percent
of the firefights I had as an infantryman,
unless he had an M16 or knew how to
adjust “dumb” artillery. Rarely in jungle
or forest combat can you see exactly
where the bad guys are, so you can have
“eyes on the target,” as these precision
weapons’ gurus like to say.

Hell, all I ever knew was that the
bastards were “over there between 12
and 3 o’clock” or often between 12 and
12 o’clock. But I sure as Hell could get
my butt down and get my men to shoot
back with M16 and M60 fire while I
“got on the horn” with the Redlegs and
made a call-for-fire using my PRC-25
radio and my trusty compass. Using this
late 1960s high technology, I usually
could get HE [high-explosive rounds]
on the target with devastating effects in
five to 10 minutes, and I adjusted it by
ear (“ears on the target”?) because I
couldn’t see the stuff exploding unless
it was at night or the rounds were as
close as 50 meters.

I doubt Fort Sill even teaches FOs to
adjust by ear. That was the most valu-
able skill I had as a rifle platoon leader
in combat. It was what stood between
living and dying day in and day out.
How would a laser designator or smart
bomb have helped me?

Had I had to live without artillery
support, like one of MG Hagenbeck’s
battalions did for about 24 hours, my
men and I would not be here today.
Dumb artillery adjusted by a smart in-
fantryman made the difference between
living and dying daily.

I also found that dumb artillery worked
well day and night. It worked well in the
rain, in the sun, in the wind and in
cloudy weather. It didn’t matter if the
ceiling was high or low. No matter what
the weather was, it was there when you
needed it. It always worked.

I also used a lot of close air support
[CAS] and attack helicopters in com-
bat. They were great and useful to have.
But, they were a scarce resource. It
appears that they are still a scarce re-

source, based on MG Hagenbeck’s and
LTC Bentley’s reports. They always
will be a scarce resource. Anyone who
thinks differently is not being realis-
tic—to include our Air Force brethren.

An hour or so waiting for close air
support or attack helicopters while be-
ing shot at by a determined enemy is a
very, very long time. Twenty-four hours
is an eternity. When I had to wait for it,
I could always blow the Hell out of
them with artillery. When the fighter
jocks showed up like the cavalry of old,
it was easy to hold the artillery [fire]
until they finished their work, then I
could bring it back in.

That old artillery was dumb, but it was
very, very effective. Regrettably, it ap-
pears that we have some folks in high
places in our government and military
who don’t understand the importance
of artillery support in combat. It would
seem to me that the responsibility of
reeducating these folks would fall on
our Artillerymen. I would urge you all
to do all that is humanly possible to train
the “powers that be” that Field Artillery
was, is and always will be the biggest
killer on the battlefield.

We might need precision weapons for
“snoop and poop,” such as SF/CIA [Cen-
tral Intelligence Agency] behind the
lines—covert sorts of stuff. But any-
body who thinks that snoop and poop is
the only “face of battle” in the future is
badly mistaken. Afghanistan and
Kosovo are models for future conflicts,
but they aren’t the only models. If we
ever have to fight the Chinese, Rus-
sians, Vietnamese or North Koreans,
the Afghan model won’t work.

No doubt, precision weapons will be
very important to our success on the
battlefield, but dumb weapons will still
be necessary and valuable. We are
kidding ourselves and putting the lives
of our soldiers at risk to think other-
wise.

On the future battlefield, when a rifle
platoon leader finds himself under heavy
enemy fire, he should be able to get the
indirect fire support he needs in five to
10 minutes. Sometimes the situation
will be such that he can have eyes on the

Artillery—Never Leave Home Without It (And Don’t Forget
the “Dumb” Rounds)
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I am a retired USAF colonel with 22
years experience flying fighters. I served
as a forward air controller (FAC) flying
OV-10s in SEA [Southeast Asia] with
165 combat missions in North and South
Vietnam, Laos and Cambodia. I flew
A-10s as a flight examiner and instruc-
tor pilot (IP) and F-16s as an IP and
squadron commander. On the Air Staff,
I helped plan the Desert Storm Air Cam-
paign and later helped organize the Gulf
War Air Power Survey, the most com-
prehensive review of the role of air
power in Operation Desert Storm.

I am writing in response to LTC Chris-
topher F. Bentley’s suggestions for Air
Force improvements in his article “Af-
ghanistan: Joint and Coalition Fire Sup-
port in Operation Anaconda” (Septem-
ber-October 2002).

AC-130 Squadron in Light Infantry
Divisions. In light of joint doctrine call-
ing for air power to be centrally con-
trolled by an airman, I suggest LTC
Bentley reconsider his statement that
“Every light infantry division needs an
AC-130 squadron.” Doctrinal precepts
are often arrived at through costly war-
time lessons; the Kasserine Pass during
World War II provided lessons in ap-
plying air power.

USAF Major Shawn Rife’s article
“Kasserine Pass and the Proper Appli-
cation of Air Power” in the Autumn/
Winter 1998-99 Joint Forces Quarterly
reviews those lessons. The essence is
captured in Field Marshal Bernard
Montgomery’s statement, “Air power
is indivisible. If you split it up into com-
partments [i.e., assign it to a division],
you merely pull it to pieces and destroy
its greatest asset—its flexibility.”

In summation Major Rife wrote,
“There were many reasons for the
American debacle at Kasserine Pass,
but perhaps the most significant…was
the poor handling of the combat air
assets….Most of the principles of war
were ignored. The treatment of air power
as flying artillery to be parceled out in
support of ground formations at the
point of attack squandered aircraft on

costly and frequently inconsequential
missions, ensured that other aircraft were
underutilized in the midst of disagree-
ments over priorities, and left many
more lucrative targets untouched.”

Granted, air power’s primary mission
in Operation Anaconda was supporting
ground forces, but doctrine shouldn’t
be rewritten from one experience. LTC
Bentley might see his statement in a
different light if I used the 1996 Khobar
Tower bombing to make a similarly
inappropriate assertion: “Every fighter
wing needs a light infantry battalion
defending its base.”

The following comments respond to
his remark that the “inabilities of air-
craft to break self-imposed USAF alti-
tude restrictions, slow their strike speed
down or strafe the battlefield restricted
[their] ability to deliver timely muni-
tions in close support of troops [CAS]
on the ground.”

Altitude Restrictions. The threat is
the primary reason altitude restrictions
are imposed. The early FACs in SEA
could fly at 500 to 1,000 feet above
ground level (AGL) as the threat was
principally small-arms fire, heavy ma-
chine guns and RPGs [rocket-propelled
grenades]. My generation of FACs had
a “floor” of 10,000 feet mean sea level
(2,000 to 9,000 feet AGL) based on

radar-guided anti-aircraft artillery
(AAA), ranging in size from 23- to 100-
mm, and surface-to-air missiles (SAMs).
Whenever friendly ground forces were
in a tight spot in Vietnam, FACs and
attacking aircraft frequently ignored
altitude restrictions; such actions in-
creased aircraft losses, but often helped
save “friendlies.”

Safe separation from bombs is an-
other reason for altitude restrictions.
Airplanes carry bombs in a “safe” con-
dition; once dropped, the bomb’s
“safing” wires are pulled, allowing the
fuzes to arm it after it falls a minimum
distance—you don’t want a bomb “hot”
immediately after it’s dropped because
multiple bombs dropped on a single
pass sometimes bump into one another
and could explode prematurely.

Bombs dropped too low won’t arm,
which is not a bad thing because if they
detonated, they could “frag” an air-
plane as substantial bomb fragments
are hurled thousands of feet AGL. While
not used in Operation Anaconda, drag
devices provide safe separation by rap-
idly slowing bombs to keep delivering
aircraft out of the frag pattern.

Additionally, smart bombs require
high-altitude releases. Precision-guided
munitions (PGMs) use laser energy or
global positioning system (GPS) inputs

One Air Force Pilot’s Response to “Afghanistan: Joint
and Coalition Fire Support in Operation Anaconda”

target and precision weapons from the
Artillery, Air Force or Navy will be
what he needs, assuming the weather
will allow support by such weapons.

But more often than not, he will not be
able to see exactly where the bad guys

are and he’ll need dumb weapons that
he can control by ear or eye.  And with
practice, he’ll learn how to do that with
great precison.

Only the Artillery can provide that
kind of support. Failure to organize for

and to provide such support for that rifle
platoon leader is nothing short of crimi-
nal.

LTC(R) John M. Jenkins, IN
Aiken, SC

AC-130 Gunship
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to “get smart” and steer to a target using
small fins that can only alter their ballis-
tic trajectory to a limited degree. PGMs
must be dropped into an imaginary fun-
nel-shaped basket that narrows near the
ground; drop a PGM outside the basket
and it can be smart but physically un-
able to fly to the target.

Once released, laser-guided bombs get
smart by first finding and then guiding
to the laser energy illuminating the tar-
get. Similarly, an airplane talks to a
GPS-guided bomb before releasing it
so the bomb knows where both it and
the target are located. After release, a
GPS-guided weapon must acquire its
own GPS lock-on to remain smart. Thus,
higher release altitudes increase the
probability of PGMs’ falling into the
basket and getting smart.

Without laser or GPS guidance, PGMs
are ballistic projectiles; the inertia im-
parted from the delivering aircraft and
the effects of wind and gravity deter-
mine where they fall.

Friendlies may be reassured when they
can see the aircraft providing them CAS,
but smart bombs are as accurate when
dropped from high-flying bombers as
when dropped from low-flying fight-
ers. PGMs provide CAS when dropped
in the basket with time to get smart.

Slow-Flying Aircraft. Regarding
slowing aircraft over the battlefield, it
helps pilots see what is unfolding on the
ground, but aerodynamics require that
aircraft maintain speed to remain ma-
neuverable. F-16s can operate at 200
knots, but maneuverability at that speed
is limited. Pilots couldn’t adequately

react to AAA and SAMs, especially
when carrying bombs.

Slow flight is further limited by the
high pressure-altitudes at which Opera-
tion Anaconda took place; pressure-
altitude influences both the airspeed
and engine thrust available.

Strafing Missions. Finally, having
employed strafing against enemy troops,
I would like to disabuse LTC Bentley of
any belief that it greatly influences battles.
Strafing is a psychological weapon at
best; a determined enemy often will keep
attacking despite it.

Further, strafing from even a slow-
mover, such as the A-10, is challenging
(ever try to hit someone with a snowball
thrown from a moving car?) and the
volume of firepower is not that great.

Effective strafe involves an approxi-
mate two-second burst of fire that sends
120 to 180 rounds down range. Longer
bursts are counterproductive as strafing
fighters traverse the ground at speeds of
500 to 1,000 feet per second, creating
bullet dispersal that is further exacer-
bated by the heating of gun barrels.
Also, pilots who “press” the target are
likely to overfly it and the associated
threat while risking flight through their
own ricocheting bullets.

Further, asking pilots to strafe is like
asking troops to charge a bunker; both
will do it but the pay-off may not be
justified by the expected losses. There
is a direct correlation between the num-
ber of strafing passes made and the
likelihood of getting shot down as straf-
ing or dive-bombing aircraft present
enemy gunners with a somewhat stable

target—just as charging troops would if
they slowed their advance to raise and
sight their weapons.

As impacting the ground has a near-
perfect probability of kill (P

k)
 against

aircraft, there is little margin for error as
pilots make strafing or bombing passes
and they face small arms fire, AAA and
SAMs. Further, they can only try to get
out of range of any threat, whereas
ground troops can take cover.

Also, attacking airplanes will continue
to close on a target as their inertia must be
overcome before any pullout appreciably
increases the distance from a threat.

Finally, strafing accuracy is not out-
standing—pilots qualify with 25 per-
cent hits on the controlled range where
they shoot at a 28-foot parachute canopy
suspended between two telephone poles
with a cease-fire at 2,000 to 3,000 feet
from the target. Top Guns in the F-16
score in the high 50 percent range while
A-10 Top Guns score more than 80
percent; hitting tank-sized targets is
easier than hitting human-sized targets.

“Bunting” (pushing the nose of the
aircraft down while strafing) will con-
centrate the strafe pattern and increase
scores on the range—but also the like-
lihood of getting shot down in combat.

In closing, LTC Bentley’s article is an
opportunity to demonstrate the utility
of joint live-fire training in peacetime,
so all members of the joint team under-
stand one another’s capabilities and limi-
tations when the real shooting starts.

Col Dale C. Hill, USAF, Retired
Burke, VA

I read with interest the interview and
article debriefing Operation Anaconda
in your September-October 2002 issue
and will publish them to the pilots in my
squadron. I have two points to bring up
regarding the larger fire support issues
in those pieces.

First, neither mentioned the support
given to Army forces by Marine AH-1W
Super Cobras flown in from the 13th
MEU [Marine Expeditionary Unit] af-
ter many of the Apaches were damaged
in action. None of the AH-1Ws was put
out of action by enemy fire, and by all
accounts, they provided effective CAS
[close air support].

Given the push in the interview and
article for “Universal Observers” who
would call in joint CAS, the abbreviated

6-line attack brief would work well for
attack helicopters with their fast re-
sponse times. The brief is not system-
intensive, and the observer and helicop-
ter have similar visual perspectives.

Second, both pieces  generalized “PGM”
[precision-guided munitions] to mean
“GPS [global positioning system]-
guided” munitions.  JDAM [joint direct
attack munition] is GPS-guided and does
have limitations for timely CAS.

However, PGMs also can be radar-,
wire-, TV-, and laser-guided. Hellfire,
Maverick, laser-guided bombs, air- and
ground-mounted TOWs [tube-launch-
ed, optically tracked, wire-guided mis-
siles] and Javelin are all PGMs that do
not have the same limitation as JDAM—
they do not need highly accurate target

coordinates [desired mean point of im-
pact, or DMPI] before being dropped or
fired.

In addition, many US fighter-bomb-
ers can achieve very responsive, near-
precision effects with unguided ord-
nance by cueing on a laser designation
with their onboard laser spot trackers.

Each PGM has its own targeting pecu-
liarities (especially laser-guided sys-
tems) that must be dealt with prior to
launch, but it does a disservice to your
readers who may need to call in CAS
with minimal training to imply that all
PGMs are unresponsive.

Capt Erik J. Bartelt, AH-1W Pilot
Lt/Atk Helicopter Squadron 267

MCAS, Camp Pendleton, CA

Not All PGMs Unresponsive to Troops in Close Contact



Field Artillery        January-February 2003 5

vey personnel and equipment assets in
the Army’s FA. US Marine Corps artil-
lery units seemingly will follow suit.

This transformation has redefined the
role survey personnel play on the mod-
ern battlefield. The primary function of
the survey section for many years had
been to provide common grid. Under
normal operating conditions, platforms
with self-location systems no longer
require a surveyed firing position to
emplace, but they still must maintain a
common grid with each other to mass
fires and achieve the desired effects on
target.

The fire support community must be
careful not to dismiss the need to main-
tain common grid based on platforms’
self-location capabilities. With the in-
troduction of digital maps and other
digital products into our automated com-
mand, control and communication sys-
tems, it is imperative that warfighters
understand common grid to employ FA
and TA systems globally. Without com-
mon grid, units can’t achieve the de-
sired effects without wasting ammuni-
tion and manpower or inflicting dam-
age to the wrong target.

This article discusses common grid and
common survey and their targeting is-
sues and provides references and recom-
mendations to ensure accurate, massed
fires—time-on-target.

Why is common grid required? Com-
mon Grid is required to permit the mass-
ing of fires, delivery of surprise ob-
served fires, delivery of effective unob-
served fires, and transmission of target
data from one unit to another in order to
aggressively neutralize or destroy en-
emy targets. (Quoted from the “Field
Artillery Position and Navigation Plan”
written by the Field Artillery School,
Fort Sill, Oklahoma, Page 1. It is online
at http://sill-www.army.mil/famag in the
“Go-to-War Primer.” )

Common grid is the foundation upon
which the success of the artillery is
built. However, until Operation Desert
Storm, most fire supporters never con-
cerned themselves with common grid.
During ground combat operations in
Desert Storm, rounds missed some tar-
gets by up to 750 meters. The culprit
was the lack of common grid, specifi-
cally due to multiple datums, ellipsoids
and grid zones referenced by the maps
our joint forces were using.

In once instance in Desert Storm, an
aerial observer located an enemy unit
and transmitted a request for fire to the
supported artillery headquarters for pro-

Since the introduction of the global
positioning system (GPS) and its
integration with inertial naviga-

tion systems (INS), many of today’s
Field Artillery weapons and target ac-
quisition (TA) platforms can quickly
and accurately perform self-location and

orientation without relying on external
survey support. Fielding of systems,
such as the gun laying and positioning
system (GLPS), modular azimuth posi-
tioning system/hybrid (MAPS/H) and
the position navigation unit (PNU), have
dramatically reduced the number of sur-

The Bottom Line for
Accurate Massed Fires:

Common Grid
By Chief Warrant Officer Three Xavier Herrera, USMC
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1. Accurate Target Location and Size

2. Accurate Weapon Location

3. Accurate Computational Methods
to Solve the Gunnery Solution

4. Accurate Meteorological Data

5. Accurate Weapon and Ammunition
Data

Figure 1: Five Requirements for Accurate
Predicted Fire

1. In the PLGR, store the coordinate
as a “Waypoint.”

2. Use the “Set-up” menu to view the
coordinate in the format needed.

3. Refer to the PLGR operations and
maintenance technical manual,
TM 11-5825-291-13, Pages 3-66
through 3-73, for further instructions.

Figure 2: AN/PSN-11 Precision Lightweight
GPS Receiver (PLGR) Procedures for Con-
verting One Coordinate/Grid System
Format to Another. Conversion must take
into account the map projection of a par-
ticular area of operations.

cessing. The target coordinate was trans-
mitted to a Navy ship positioned off the
coast for prosecution. The ship fired
two salvos (rounds) only to have the
aerial observer report that the rounds
missed the target by 527 meters. Why?
They missed because the aerial observer
and the artillery headquarters were op-
erating on one datum (Nahrwan Da-
tum) while the ship was operating on
another datum (WGS84 Datum). This
is known as a “datum shift.”

As the result of many similar inci-
dents, the Target Acquisition Depart-
ment of the Field Artillery School in-
vestigated the datum-to-datum capa-
bilities in Field Artillery systems in
1991. Those findings determined that
our datum-to-datum capabilities were
inadequate, that Field Artillerymen did
not understand the subject, that the FA
had no standard position navigation
(POS/NAV) system requirements and that
datums needed to be included as part of
any position coordinate description.

Today, many of these same common
grid issues continue. To gain an appre-
ciation for common grid, Field Artil-
lerymen must first review the five re-
quirements for accurate predicted fire.
(See Figure 1.) These five requirements
are equally important; however, three
of the five must be referenced to a com-
mon grid to be of value: accurate target
location, accurate weapon location and
accurate meteorological data.

Geodetic System. Within the geodetic
system are the datum and ellipsoid. A
datum is a mathematical model for the
surface of the earth used in mapping a
region. There are horizontal datums and
vertical datums. All maps do not refer-
ence the same datum or ellipsoid (to
which the datum is referenced); in fact,
there are still more than 1,000 different
datums in use around the world today. No
single operating system is programmed to
operate in all datums; however, some
allow the user to define datum entries.

A datum can be local or global. A local
datum covers only certain geographic
regions. The North American Datum of
1927 (NAD27) is an example of a local
datum and is still used in the United
States, Canada and Mexico.

Global datums provide worldwide use.
Examples include the World Geodetic
System of 1972 (WGS72) and the new-
est, World Geodetic System of 1984
(WGS84).

The National Imagery and Mapping
Agency (NIMA), Fort Belvoir, Virginia,
considers the WGS84 the preferred da-
tum, which is the datum most of us are
familiar with today. NIMA predicts it
will take up to 10 years to completely
reference the world to the WGS84 Da-
tum, but NIMA will only produce new
topographic land maps (TLM) in the
1:100,000 scale.

Many of the existing 1:50,000 scale
TLMs could remain referenced to one
of several local datums still in use around
the world. In some parts of the world,
the accuracy error caused by using two
different datums can be as much as 750
meters.

When combining the use of TLMs,
digital maps or self-location systems, it
is critical we know what datum we are
operating on. Vertical datums are used
as references for elevation; the most
common is mean sea level (MSL).

The ellipsoid is basically a mathemati-
cal model for the size of the earth and is
described as an oblate sphere: a sphere
that is flattened at the poles. The ellip-
soid was once called a “spheroid,” and
the term is still found on some of the
older maps. There are more than five
ellipsoids used around the world with
WGS84, again, being preferred.

The introduction of GPS technology
in the late 1980s made WGS84 the
preferred datum because GPS receivers
compute all positions on WGS84 lati-
tude and longitude and then convert
them to display what datum and coordi-
nate system the user needs.

Coordinate/Grid System. Another
component of common grid is the coor-
dinate/grid system. US forces use dif-
ferent coordinate systems. The Army and
Marine Corps use the Universal Trans-
verse Mercator (UTM) Grid and Mili-
tary Grid Reference System (MGRS),
while the US Navy uses latitude and
longitude expressed in degrees, min-
utes and seconds. The Air Force uses
latitude and longitude expressed in de-
grees and decimal degrees.

Imagine having an Air Force pilot
checking in on station and requesting
Army coordinates in latitude and longi-
tude. Too many Field Artillerymen can’t
plot latitude and longitude on their maps
or don’t know enough about their hand-
held GPS receivers to convert coordi-
nates into latitude and longitude.
Today’s joint operational environments
require the warfighter be familiar with
all these coordinate systems and know
how to convert between the different
formats. (See Figure 2.)

Common grid allows synchronization
of geographic information between all
sensors, scouts and forward observers
(FOs); weapons locating radars; meteo-
rological measuring systems; delivery
systems; and automated command, con-
trol and communication systems to mass
fires. As our weapons achieve greater
ranges, inaccuracies caused by not hav-
ing a common grid become greater.

What is common grid? Common grid
is the sum of several components: the
geodetic system, coordinate/grid sys-
tem, map projection and common or
relative survey.

Map Projection. A map projection
portrays all or part of the round earth on
a flat surface. This cannot be done with-
out some distortion; therefore, many
different projections are used to pro-
duce maps. The most common projec-
tion is the Transverse Mercator Projec-
tion, the standard for NIMA-produced
maps.

Many countries use other map projec-
tions unfamiliar to our forces that would
necessitate their conversion. Fortu-
nately, datum, ellipsoid, grid system
and map projection information is found
in the margins of all NIMA-produced
TLMs. Digital maps and other digital
products reference the WGS84 datum/
ellipsoid and can be displayed in MGRS,
UTM or Geographic grid coordinates
using the joint mapping tool kit (JMTK)
built into systems, such as the ad-
vanced Field Artillery tactical data
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GEOTRANS is the Department of Defense conversion software available at NIMA’s
web site: http://164.214.2.59:80/GandG/geotrans/geotrans.html. The software
includes an easy-to-use Users Guide.

Figure 3: National Imagery and Mapping Agency (NIMA) Geodetic Translator (GEOTRANS)
Software. This free software converts datums, ellipsoids, coordinates/grids and map
projections easily on a personal or laptop computer.

Survey data must be converted to higher echelon data when the two differ by two
mils or more in azimuth, 10 meters or more in radial error or two meters or more
in elevation. Procedures for converting to the higher echelon data are in FM 6-2,
Tactics, Techniques and Procedures for Field Artillery Survey, Pages 14-2 through
14-4, or for Marine users, MCWP 3-16.7, Marine Artillery Survey Operations, Pages
1-13 through 1-18.

Figure 4: Criteria and References for Converting to Common Survey Data

Figure 5: 10-Meter Circular Error Probable
(CEP). This CEP has a 50 percent probabil-
ity that the calculated point will be located
in a circle containing a 10-meter radius
from the true position of the point.

Actual
Location of
the Target

10-Meter
Radius

Calculated
Location of
the Target

System

105 Towed Howitzer

155 Towed Howitzer

155 Self Propelled
Howitzer

MLRS

BFIST/Striker

Q-36 Radar

Q-37/Q-47 Radar

Q-25A/Q-58 Radar

MMS

Vertical
Position (Meters)

PE (50%)

10

10

10

3.6

20

10

10

10

10

Direction
(Mils)

PE (50%)

0.4

0.4

0.4

1

2

0.4

0.4

3

9

Horizontal
Position (Meters)

CEP (50%)

17.5

17.5

17.5

8

30

10

10

43.7

114

Figure 6: FA Position/Navigational (POS/NAV) Operational Requirements from NATO
Standardization Agreement (STANAG) 2934 (A Artillery P-1, “Artillery Procedures,” Chap-
ter 11, Annex A, Tables 1-7)

BFIST = Bradley Fire Support Team Vehicle
CEP = Circular Error Probable

Legend: MLRS = Multiple-Launch Rocket System
MMS = Meteorological Measuring Set

PE = Probable Error

receiver, provides a 10-meter circular
error probable (CEP) with a 50 percent
confidence rate, but it cannot establish
fourth or fifth order SCPs or be used for
precise targeting. Unless otherwise
stated, a 10-meter CEP is defined as the
50 percent probability that a calculated
position of a point is within a circle
containing a radius of 10 meters from
the true position (see Figure 5).

NATO Standardization Agreement
(STANAG) 2934 specifies user require-
ments for position and navigation
(POSNAV) accuracies. Figure 6 shows
a condensed version of these require-
ments. As shown in the figure, horizon-
tal position is expressed in terms of CEP
in meters, vertical position in probable
error (PE) in meters and direction (azi-
muth) in PE in mils.

Position/direction accuracies and mu-
nitions effectiveness are considered
parts of the “error budget” for indirect
fire weapons and TA systems. An error

system (AFATDS). Figure 3 gives the
website for the NIMA geodetic transla-
tor (GEOTRANS) free software to con-
vert datums, ellipsoids, coordinates/
grids and map projections.

Common Survey. Common survey is
the final component of common grid
and is primarily provided by our artil-
lery survey sections using the position
and azimuth determining system
(PADS), conventional means or, in the
case of the Marine Corps, differential
GPS equipment.

Common survey serves two purposes.
First, it provides the basic requirement
of accurate weapon location in the form
of survey control points (SCPs), orient-
ing stations (OS) and known directions,
commonly called the end-of-orienting
line (EOL). Second, common survey
facilitates common grid requirements
by ensuring all fire support and target-
ing assets are oriented the same with
respect to azimuth, position and eleva-
tion to a prescribed accuracy.

This function has been the mainstay of
our survey sections for more than 15
years. In order for two locations to be
considered on common survey, they
must be referenced to the same datum,
ellipsoid and grid system and must meet
the prescribed survey accuracies or be
converted to meet them.

The highest echelon survey element is
responsible for ensuring subordinate
units operate on a common grid and
common survey network. Subordinate
survey elements must establish their
survey networks without waiting for
higher survey echelon coordination.
These elements convert to common sur-
vey by comparing higher and lower
survey data and converting the lower
echelon data to the higher echelon data.
Figure 4 outlines the criteria and refer-
ence for converting survey data to en-
sure common survey.

Does GPS provide common survey?
GPS and its integration with the inertial
navigation system have reduced the need
for survey sections to provide primary
location and orientation data but have
not replaced the need to validate com-
mon survey.

Understanding GPS is critical if we
are to use it to meet common survey
requirements. GPS is a space-based ra-
dio navigation system designed to pro-
vide continuous accurate position, navi-
gation, velocity and time (PNVT) cov-
erage worldwide to an unlimited num-
ber of users in both the civilian and
military sectors.

When loaded with crypto keys, the
precision lightweight GPS receiver
(PLGR) provides acceptable horizontal
and vertical position accuracy for can-
nons, rocket launchers and radar sys-
tems but not the azimuth accuracies
required for any FA platform. The
PLGR, or any currently fielded GPS
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1. What are the operational datums and ellipsoids used in the region? There
will be many different datums and ellipsoids used during joint operations. Depending
on the scale, paper maps may be referenced to one datum and digital maps of the
same area may be referenced to a different datum.

2. Have the standard operational datum and ellipsoid been established? The
highest echelon survey element should recommend which datum and ellipsoid to use
and provide the differences between coordinates that users of topographic land
maps (TLMs) should apply to their maps when reporting coordinates. Users must pay
attention to the operational datum in use.

3. What are the system capabilities in regards to common grid—is there a
workaround established, as necessary, and disseminated to the force? No
single system or platform is programmed for all datums, ellipsoids, grids or projec-
tion systems.

4. Do we have a backup for the global positioning system (GPS)? GPS has
vulnerabilities that may not be apparent to the user until it’s too late. Users always
should use crypto keys. Users also should validate data, whenever possible—at a
minimum with a map spot.

5. Has the signal and communications plan integrated GPS signal frequencies
to prevent unintentional jamming by friendly forces?

6. Does the survey plan employ its assets proactively enough to establish
common survey requirements and backup capabilities?

7. Have we identified where and who can transform coordinates, if needed?

Figure 7: Questions for Planners to Ask to Prevent Common Grid Issues

budget encompasses all errors that con-
tribute to the total system accuracy or
probable error of the rounds under non-
standard conditions, such as errors in-
curred by inaccuracies in weapons lo-
cation, target location, Met data, etc.

Because GPS provides a 10-meter CEP
with 50 percent confidence and
STANAG 2934 allows for a higher CEP
with the same 50 percent confidence
rate on many systems, too many Field
Artillerymen think the GPS exceeds the
standard and they can skip the verifica-
tion step. That is incorrect—50 percent
confidence is not enough to mass fires
effectively.

When properly employed, GPS can
provide the accuracies to meet common
survey requirements, but the user must
validate it with an independent means
as soon as possible. Sergeant First Class
Joseph G. Jacobs, a Fire Support Ob-
server/Controller at the Joint Readiness
Training Center (JRTC), Fort Polk,
Louisiana, wrote the article “Field Ar-
tillery Survey Sections in the New Mil-
lennium: New Equipment—Old Re-
quirements” published in the “Combat
Training Center (CTC) Quarterly Bul-
letin” in the First Quarter of FY01 (No.
01-16, July 01) that discusses the use of
the GPS and GLPS. He states, “All too
often at the JRTC, that crucial second
check is not taking place.” In other
words, commanders often are assuming
incorrectly that all positional data pro-
duced by GPS-aided systems are cor-
rect and accurate.

In combat operations, an independent
verification of position and (or) azi-
muth may not be practical, but in built-
up areas where the effects of our fires
must be closely maintained, it may be
critical. The most important reason to
validate any GPS-aided system is due to
GPS’ vulnerabilities.

What are GPS’ vulnerabilities? GPS
signals are vulnerable to jamming,
spoofing and masking interference. Jam-
ming is the interruption of the GPS sig-
nals, and spoofing is GPS signals that
have been deliberately duplicated with
the intent to fool GPS receivers into using
the manipulated data. Masking occurs in
built-up areas or in heavy tree cover.
Satellites also may be affected by either
solar flares or meteors that can cause
GPS errors or interrupt GPS signals.

Jamming may be produced by hostile
means or accidentally by friendly forces
or introduced intentionally in the form
of selective availability to prevent ad-
versaries from using our GPS service.

There are valid reasons to be con-
cerned. GPS jammers are easy to build
or acquire and would be relatively easy
to employ against our forces.

The recent introduction of the selec-
tive availability anti-spoofing module
(SAASM) will make GPS less vulner-
able to hostile jamming and spoofing
but will not make GPS foolproof. Mod-
ernization plans call for a more robust
and less vulnerable GPS service, but the
system is not projected for fielding for
at least a decade.

GPS vulnerabilities result in many
unfavorable possibilities to the user:
delays in service, positional errors or
complete loss of signals.

What if GPS becomes unavailable?
If GPS becomes unavailable, all self-
location system platforms can continue
to meet mission requirements by using
SCP or update point data. SCPs and
update points are established by survey
teams to provide horizontal and vertical
reference. In the event of GPS signal
loss, the platforms can continue to use
their internal INS along with SCP or
update point data to fulfill common
survey requirements. These points also
provide a means to validate self-loca-
tion system accuracy and conduct a
second independent verification of the
positioning data.

Establishing these SCP/update points
is the primary task of today’s survey
teams. The article “Artillery Surveyors:
Nomads of the Battlefield” by Chief

Warrant Officer Three W. Mark Barnes
(January-February 2001) provides ad-
ditional information regarding GPS
vulnerabilities and the criticality of
units’ training to operate without GPS.

How do units avoid common grid
and common survey issues? Training
to compensate for our vulnerabilities
should be part of every exercise—to
include operating without GPS. Most
leaders would concur that their units
lack skills in basic map reading, use of
compasses and terrain association. The
PLGR was designed as a navigational
aid, yet units commonly train with the
PLGR and no map.

Gaining a basic understanding of com-
mon grid, common survey and GPS
vulnerabilities is the first step in pre-
venting common grid issues. Military
planners must account for common grid
during the intelligence preparation of
the battlefield (IPB) to avoid disrupting
the targeting process. To avoid prob-
lems with common grid, planners at all
levels should ask the questions in Fig-
ure 7, and units should use the refer-
ences in Figure 8.

Conclusion. Despite the enhance-
ments of systems using digital maps
and GPS technology, the requirements
of common grid remain as valid today
as ever. The probability that our forces
will operate in areas where the compo-
nents of common grid will differ be-
tween maps and weapons, TA and com-
mand and control systems remains high.
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Application

Covers and supports all software and hardware versions of the PLGR.

Addresses the use of PLGR in Field Artillery. Paper is online at http://sill-www.army.mil/
gunnery/CourseInfo/courses_download_page.htm#infodoc.

Manuals that cover Army and Marine survey operations.

A National Imagery and Mapping Agency (NIMA) technical report that defines WGS84
and provides deltas and parameters to convert or define local datums and ellipsoids.
It is online at http://mac.usgs.gov/mac/nimamaps/dodnima.html.

Provides plans for the current and objective POS/NAV systems architecture. It is
online at sill-www.army.mil/famag in the “Go-to-War Primer.”

Excellent 23-minute training film that provides fundamental information on datums,
ellipsoids, grids and the global positioning system (GPS). NSN: 7643-01-476-1509

Free software used to perform conversions. Runs on Windows-based PC or laptop.
Available online at NIMA via http://164.214.2.59:80/GandG/geotrans/geotrans.html.

Uses the datum-to-datum coordinate transformation (DDCT) program to perform
conversions.

Use forward observer software (FOS) to perform conversions and other survey
calculations.

Resource

TM 11-5825-291-13 AN/PSN-11
Precision Lightweight Global
Positioning System Receiver (PLGR)

PLGR White Paper
Dated 4 December 2000

FM 6-2 TTP for Field Artillery Survey
MCWP 3-16.7 Marine Artillery Survey

Operations (USMC)

NIMA TR8350.2, Third Edition

The Field Artillery Master Position
and Navigation Plan

NIMA VHS Film “The Danger Zone”

Geodetic Translator (GEOTRANS)
Software

Backup Computer System (BUCS)

Forward Entry Device Meteorological/
Survey (FED MSR)

Hand-held Terminal Unit (HTU)

Figure 8: Useful References for Training on and Solving Problems with Common Grid

Chief Warrant Officer Three Xavier Herrera,
US Marine Corps (USMC), has been the
Chief of the Survey Branch of the Cannon
Division in the Gunnery Department of the
Field Artillery School, Fort Sill, Oklahoma,
since April 2001. In his previous assign-
ment, he was the Survey Officer for the 5th
Battalion, 11th Marines and Radar Officer
for the 11th Marines at Camp Pendleton,
California; and Mortar Platoon Sergeant
for the 2d Battalion, 4th Marines, also at
Camp Pendleton. Among other schools, he
is a graduate of the Target Acquisition
Warrant Officer Advanced Course at the
Field Artillery School and the Advanced
Geodetic Survey Course at the Defense
Mapping College, Fort Belvoir, Virginia.

Somewhere out on the horizon, tech-
nology will bring a more accurate and
reliable GPS service to merge with sys-
tems operating in a globally unified
datum, ellipsoid, grid/coordinate and
projection system, thus eliminating the
need to understand the attributes of com-
mon grid or common survey. But until
that time, Field Artillerymen must un-
derstand the fundamentals of common
grid to plan for vulnerabilities and limi-
tations and ensure nothing prevents the
delivery of accurate, responsive fires—
time-on-target.

ROC-V is a Windows-based thermal/
sight computer training program devel-
oped by the Communications and Elec-
tronics Command (CECOM) Night Vi-
sion Electronic Sensors Directorate
(NVESD). The ROC-V interactive soft-
ware helps soldiers identify combat ve-
hicles by sight and their thermal signa-
tures.  In addition, ROC-V provides prac-
tical experience in thermal sensor im-
age controls—soldiers adjust thermal
images to find targets and bring out
thermal identification cues.

ROC-V software features high-reso-
lution imagery; a large vehicle set, in-
cluding helicopters; expanded tactical
vehicle descriptions; occluded target
views; samples of vehicle sounds; and a
separate “iron sight” day-view version.
The training modules can  display US
vehicles with or without their combat
identification panels (CIPs). In addi-
tion, tutorials  explain how the CIPs
work and what their identification ef-
fects are. The interactive software also
includes training and testing for the
proposed Soldier’s Manual Common

Task: Identify day-visual vehicles (Skill
Level 1).

The Simulation, Training and Instru-
mentation Command (STRICOM),
Redstone Arsenal, Alabama, has con-
figured ROC-V software for institu-
tional US government users to down-
load. For user name and password to
access the website, contact Mike Day at
mxregistrar@redstone.army.mil. The
ROC-V website is https://rocv.army.mil/
ROCV/.

Future versions of ROC-V will include
low- and high- angle rotary and fixed-
wing aviation and tactical unmanned
aerial vehicles (UAVs) for identifica-
tion training, Potential users and sight
system developers, such as project man-
agers who want to discuss the develop-
ment of ROC-V features to support their
missions, should contact the author at
commercial (850) 882-6700, Extension
7515 or DSN 872-6700, Extension 7515.

MAJ(R) William M. Rierson, FA
Joint Combat Identification Evaluation

Eglin AFB, FL

Recognition of Combat
Vehicles (ROC-V) Training
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Divisional employment of attack
aviation is changing. For almost
15 years, the employment of

divisional attack helicopters has focused
on striking deep at second-echelon
forces. While retaining the ability to
attack deep, this focus has begun to
emphasize the AH-64 Apache helicop-
ter in the close fight alongside brigade
combat teams (BCTs).

The new structure of the opposing
force (OPFOR) for the contemporary
operational environment (COE) is in
Battle Command Training Program
(BCTP) exercises and National Train-
ing Center (NTC) rotations at Fort Irwin,
California. This COE OPFOR increases
the value of employing aviation in the
close attack while simultaneously re-
ducing the high-value targets in the
division’s deep attack battlespace of 15
to 30 kilometers beyond the forward-
line-of-own-troops (FLOT). Army avia-
tion now faces OPFORs with more air
defense systems of higher quality, in-
creasing the risks of employing avia-
tion beyond the FLOT.

Fire support doctrine for supporting
aviation operations has not kept pace
with changes in aviation operations,
equipment or threat. Changes in the
means and objectives of divisional deep
attacks, the advent of aviation close attack
operations and the fielding of the AH-
64D (Longbow) alter both the missions
assigned to attack helicopter battalions
and aviation brigades and the tactics, tech-
niques and procedures (TTPs) they em-
ploy. Fire support TTP also must evolve
to account for these changes and leverage
the increased capabilities of the advanced
FA tactical data system (AFATDS).

The 3d Infantry Division (Mecha-
nized), Fort Stewart, Georgia, recently
experienced all these changes. The 1st
Battalion, 3d Aviation Regiment (At-

tack) fielded the AH-64D Longbow in
March 2001. The division artillery
fielded AFATDS in the fall of 2001.
The division participated in a BCTP
Warfighter exercise facing the COE
OPFOR in January 2002. These changes
enabled a substantial shift in aviation
operations and demanded a similar shift
in our fire support planning and execu-
tion in support of those operations.

AH-64D Longbow. The AH-64D is a
remarkable weapon that brings a new
suite of capabilities to the attack heli-
copter battalion. Its multi-functional
displays, active fire control radar (FCR)
and passive radar emission detection
systems provide a quantum leap for-
ward in situational awareness (SA) and
target attack options. Its digital commu-
nications equipment enables the AH-
64D to exchange information with other
Longbow helicopters and link with its
battalion fire support element (FSE) via
AFATDS. This enhanced SA fundamen-

tally alters the way the attack battalion
fights. (See Figure 1.)

Lacking these on-board SA capabili-
ties, AH-64A battalions conduct de-
tailed planning before execution to com-
pensate for its inability to detect changes
in the threat and adapt the plan signifi-
cantly while en route. The battalion’s
standard tactics for near-FLOT and
cross-FLOT operations center on high-
speed flight down an established air
corridor under radio listening silence to
minimize its emissions signature.

Fire support for these tactics reflected
this approach. Suppression of enemy
air defenses (SEAD) was conducted at
the time of attack along the ingress and
egress routes using a time-driven fire
plan. Deception SEAD was recom-
mended doctrinally but rarely con-
ducted, usually because of limitations
in the number of firing units available.

In contrast, the AH-64D Longbow le-
verages its increased SA in ways that
significantly alter such tactics. Exten-
sive planning is still conducted before
launch, but flexibility is built into the

A New Approach
By Major Brooke H. Janney, USAR

AH-64A Helicopter
• Speed is life.
• It moves at high speeds at low altitude between air checkpoints (ACPs).
• Its routes are aligned by terrain and air defense threats to maximize protection.
• It has a relatively fixed schedule for movement supported by suppression of

enemy air defenses (SEAD) and based on an H-Hour or F-Hour time line.

AH-64D (Longbow) Helicopter
• Knowledge is power.
• It moves at moderate speeds at low-altitude maneuver between ACPs and can

support infiltration by a team, platoon or company.
• Its routes are aligned by terrain and air defense threats to maximize protection

while taking advantage of its fire control radar (FCR) and increased situational
awareness (SA) to conduct traveling overwatch and bounding overwatch
maneuvers.

• It has less of a fixed time schedule for movement as the unit will respond to
new information acquired en route to its target area. This requires an alternative
form of SEAD fire planning: event-driven SEAD (single targets or groups of
targets) vice a fixed, time-driven SEAD plan.

Figure 1: Air Movement vs Air Maneuver: The AH-64A vs the AH-64D (Longbow)

Attack Aviation
Fires for the
Close Fight:
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plan, reflecting the anticipated increase
in SA. Scout aircraft teams move ahead
of the main body of aircraft. Aircraft
with the FCR are in the formation to
ensure all-around scanning and early
warning. Designated teams identify and
attack air defense threats acquired en
route. Lead elements “paint” the en-
gagement area (EA) before the main
body arrives and pass the EA digital
picture back to the rest of the attacking
unit, complete with assigned sectors of
fire and target priorities. In effect, the
unit transforms what was once an air
movement into an air maneuver.

These tactics alter the standing operat-
ing patterns of the battalion. Elements
move from air checkpoint (ACP) to
ACP using formations similar to travel-
ing overwatch and bounding overwatch.
Aircraft speed up and slow down in
response to the changing tactical situa-
tion. Air corridors now must be wider to
enable teams to conduct air maneuver.

Operating under radio listening silence
reduces combined arms coordination
capabilities and flexibility. This is no
longer as important because the AH-64D
aircraft’s signature already has been
increased by its millimeter-wave radar
emissions and digital radio transmissions.

Because attack aviation units no longer
move using a rigid time line, time-driven
SEAD techniques become too inflex-
ible. Digital fire plans using only a time
line cannot be altered once they are
activated. An event-driven fire plan
using separate targets and target groups
provides the required flexibility. The
SEAD plan retains a time line but is
structured as discreet targets and target
groups to maintain flexibility. En route
communications are not required to keep
the fire support plan synchronized with
the movement of the attacking element.

Airspace Management. Fire support
TTPs for airspace management require
changes. Units conducting offensive and
defensive air maneuver need broader
and more flexible airspace management
and fire support coordinating measures
(FSCMs). These FSCMs enable air man-
euver while protecting and deconflict-
ing operations with the rest of the com-
bined arms and joint team.

The aviation brigade’s airspace is of
interest to the fire support community.
Preventing the simultaneous use of the
same airspace by rotary- and fixed-
wing aircraft and artillery rockets, mis-
siles and projectiles is as critical a
deconfliction function for the aviation
FSE as FSCM management and clear-

ance of fires is for the ground maneuver
FSE. While there is a formal process
and channel for divisional airspace com-
mand and control (AC2) planning and
execution, the aviation FSEs play a criti-
cal role in execution. The ground ma-
neuver and aviation FSEs enable both
forces to establish and revise airspace
management measures and deconflict
airspace rapidly during execution.

AFATDS provides a means of rapidly
building and disseminating supporting
FSCMs that help airspace management.
For each air route, restricted operating
zone (ROZ), forward arming and refu-
eling point (FARP), hold area (HA),
battle position (BP) or attack-by-fire
position (ABF), the FSEs must enter an
appropriate FSCM.

Doctrinally, several airspace manage-
ment measures have no clear impact on
fire support operations. A ROZ, for
example, deconflicts airspace between
aircraft but is not doctrinally recog-
nized as a FSCM. A BP or ABF can be
entered into AFATDS as a graphic con-
trol measure and will appear on the
display screen. However, they do not
generate a requirement message to
deconflict fire missions into that area.

This oversight must be countered by
translating airspace management mea-
sures and graphic control measures into
appropriate FSCMs. Aviation ROZs
become airspace coordination areas
(ACAs) established at the same loca-
tions and altitudes as the ROZs. Air
routes become air corridors segmented

at each set of ACPs to align the affected
airspace with the exact length, width
and altitudes of the route. FARPs, BPs
and ABFs all have ACAs established
from one foot above ground level (AGL)
to the maximum altitude at which the
aviation unit expects to operate for the
mission; this creates a three-dimensional
“buffer” within the airspace and appli-
cable ground battlespace used by the
aviation unit that signals the need for a
coordination requirement before execut-
ing fire missions in that battlespace.

These measures are built and dissemi-
nated in a planned status. The FSEs  activ-
ate them as required by aviation opera-
tions, and the FSEs deactivate them as
soon as possible to minimize the impact
on FA fires. AFATDS makes dissemi-
nation and activation/deactivation faster
and simpler than older, analog meth-
ods, particularly when operating in a
tactical local area network (LAN).

A review of firing table data for mul-
tiple-launch rocket systems (MLRS) and
155-mm cannons reveals that as long as
aviation units remain 2,200 meters from
the firing point and impact point of a
fire mission, the ordnance will pass
above the aviation unit operating at 200
feet AGL and below. This careful appli-
cation of FSCMs supporting aviation
operations, when paired with proactive
deconfliction of position areas for artil-
lery (PAAs) with airspace control mea-
sures during operations planning and
execution, results in minimal impact on
either community. (See Figure 2.)

Figure 2: Airspace Management for the AH-64D (Longbow). The use of these measures and
required altitudes reduces the amount and duration of airspace restricted during aviation
operations. Artillery is only restricted when/if aircraft fly across the gun-target line within
2,200 meters of the multiple-launch rocket system (MLRS) or 155-mm howitzer firing point
or the target area and only when the airspace/fire support coordinating measure (FSCM)
is activated.

Battle Position (BP) or Attack-by-Fire Position (ABF) Airspace
Coordination Area (ACA)

• It is at least 1 foot above mean sea level (MSL) to 200 feet above ground
level (AGL).

• The ACA dimensions match the BP or ABF.
• Rule of Thumb: The ACA is 2 x 2 kilometers with an attitude along the orienta-

tion of the BP or ABF to the engagement area (EA).

Air Corridor and ACA Activation
• The air corridor is segmented by air checkpoints (ACPs).
• The advanced FA tactical data system (AFATDS) only allows segmented air

corridors, so they are used in lieu of ACAs.
• The width of the air corridor matches the route’s actual maneuver space.

Route and Air Corridor
• The altitude must be at least 1 foot AGL and up to 200 AGL.
• The width must be a minimum of 3 kilometers (1.5 kilometers from the center line);

the preferred width is 4 kilometers wide (2 kilometers from the center line).



January-February 2003        Field Artillery12

I I

I I

XX

II

I I I I

XX

X

II
Tracks and reports the attack plan.
Keeps a running SEAD target list.
Builds target groups for the
SEAD fire plan.
Reports maneuver actions.
Refines and activates AC2.

1-3 Avn

Receives
ELIMT/IMINT.
Maintains the division
SEAD target list.
Builds AC2.
Provides assistance,
as required.

3

3

DMain

Processes ELINT/IMINT.
Attacks ADA as acquired IAW the HPTL.
Approves/disseminates AC2.

Receives the running SEAD target list.
Refines the targets with the task force 
(targets 1-5 kilometers) and passes them
to the attack helicopter battalion and
brigade aviation.
Builds SEAD plans, if required.
Clears targets in the SEAD plan.
Resources the SEAD plan.
Requests division artillery support,
if required.
Approves AC2 in its sector.
Applies the AC2 as activated.

3

Div Arty
Resources the SEAD
plan, if required.

Applies the AC2

as activated.

6-32 FA

1-182 FA
Fires the SEAD
plan, as required.

Applies AC2

as activated.

Fires the SEAD plan, as required.
Applies AC2 as activated.

1-9 FA
1-127 FA

3-15 TF
Passes the ADA targets
acquired by units.
Destroys ADA during the close attack.
Applies AC2 in its sector.

1-5 kms

SA-18

2S6M
SA-15

SA-8B

ELINT/UAV

AC2 = Air Command and Control
ADA = Air Defense Artillery

Div Arty= Division Artillery

Figure 3: Fire Support for SEAD in the Close Attack

ELINT = Electronic Intelligence
HPTL = High-Payoff Target List
IMINT = Imagery Intelligence

SEAD = Suppression of Enemy Air Defenses
UAV = Unmanned Aerial Vehicle

Legend:

Fire Support for Attack Aviation in
the Close Fight. Army aviation is return-
ing to its roots with its doctrinal move
toward employing attack helicopter in
attacks close to or in support of a BCT.
This type of mission harks back to the
advent of the armed helicopter and maxi-
mizes several of its characteristics that
make it uniquely qualified for this role.

One approach to these close attacks is
to employ the attack battalion or com-
pany in an operational control (OPCON)
relationship to a BCT. While reducing
the aviation brigade’s role in planning
and execution, this relationship is criti-
cal to greatly simplify mission planning
and on-the-ground coordination. Work-
ing through the aviation brigade liaison
officer (LNO) assigned to each BCT,
the attack battalion or company com-
mander coordinates the unit’s role in
the BCT’s scheme of maneuver. Attack
battalion tactical command posts
(TACs) can collocate with ground ma-

neuver brigade tactical operations cen-
ters (TOCs) or TACs, further improv-
ing coordination.

Attack helicopter units generally con-
tinue to operate from the aviation bri-
gade assembly area for protection and
maintenance support. They frequently
establish FARPs and occasionally HAs
in the brigade support area or an area
nearby to ensure more responsive sup-
port to the BCT commander if a second
or third turn of aircraft is required.

Each BCT FSE and its direct support
(DS) FA battalion integrate the attack
battalion’s fire support requirements and
essential fire support tasks (EFSTs) into
the fire support plan. The BCT’s DS
and reinforcing (R) artillery are the pri-
mary units to provide SEAD while divi-
sion artillery general support (GS) as-
sets remain prepared to fire SEAD if the
DS assets are insufficient or over-tasked
at the time aviation is committed to the
close fight. (See Figure 3.)

The attack battalion FSE becomes a
subordinate maneuver FSE to a BCT
FSE when fighting close. The aviation
brigade FSE provides continuous air
defense artillery (ADA) targeting sup-
port, airspace coordination and FSCM
support, and planning assistance to the
BCT and attack battalion FSEs.

There are several considerations asso-
ciated with planning fire support for
attack aviation in the close fight within
minimal time. If a current ADA picture
is available and pre-established air
routes meet mission requirements, the
attack battalion and FSE still require 30
to 45 minutes notification before launch-
ing aircraft. This allows the FSEs to
refine the final SEAD target list, allo-
cate firing units to the fire plan, finalize
the situational and mission briefings for
the aircrews, and coordinate for and
clear the airspace and battlespace.

The maneuver forces must refine the
target list before the aircraft are launched
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in the close fight. Electronic intelligence
(ELINT) and imagery intelligence
(IMINT) provide a relatively accurate
picture of the ADA threat five kilome-
ters behind the FLOT and beyond. ADA
located beyond the five-kilometer zone
move less often and, therefore, can be
located and engaged with high confi-
dence using intelligence that is one to
two hours old. ADA elements at or near
the FLOT (up to about five kilometers)
move constantly and are time-sensitive
targets that cannot be accurately en-
gaged by intelligence that is one to two
hours old. This area also contains the
vast majority of man-portable air de-
fense systems (MANPADS) with infra-
red (IR) homing that are the most diffi-
cult to locate using ELINT/IMINT.
When the BCT FSE and attack battalion
FSE use the aviation brigade FSE ADA
target list and target updates as a start
point and refine it with bottom-up addi-
tions and corrections, units have their
best effects.

The usual targeting process is to have
the attack battalion FSE build the SEAD
target list from aviation brigade and
BCT FSE target lists and then transmit a
finalized target list to the BCT FSE for
target clearance, firing unit allocation
and execution. The BCT FSE clears all
targets and sends it to the DS FA battal-
ion to resource as much of the fire plan
as it can. Targets that cannot be fired by
DS and R units are transmitted to the
division artillery for engagement by GS
units.

Execution is a combined effort by all
parties. The attack battalion FSE estab-
lishes triggers for executing the SEAD
plan and announces when the attack
battalion meets the triggers. The FSE
also activates and deactivates airspace
control measures and FSCMs. The BCT
FSE and DS battalion fire direction cen-
ter (FDC) control the execution of SEAD
fires and synchronize any close air sup-
port (CAS) employed in concert with
the attack helicopters, passing CAS ter-
minal guidance responsibility to the air
mission commander, if appropriate. The
aviation brigade FSE monitors the op-
eration and relays any immediate ADA
threat indicators that develop in the area
of the operation.

SEAD in this type of environment is
not a one-time event. The suppressive
effects of a SEAD plan are temporary
unless a sufficient volume of fire is
generated to neutralize or destroy ADA
systems. This is the appropriate approach
if target location is accurate and suffi-

cient firing units are available. ADA
systems are thin-skinned vehicles with
delicate exterior armament and equip-
ment and do not require large quantities
of munitions to neutralize or destroy
them.

Air defense systems are highly spe-
cialized and a limited commodity. There
is little likelihood the OPFOR can re-
place these assets rapidly, if at all.

If an FSE elects to fire suppressive
effects only, that FSE will have to re-
peat the SEAD in the general area of the
operations every five minutes. As the
engagement continues, additional fir-
ing requirements begin to build as func-
tional ADA systems have moved quickly
after taking indirect fire and are firing
again.

A partially effective or an ineffective
SEAD plan usually results in either air-
craft losses or mission failure. Even if
aircraft are not shot down or damaged,
ADA threats that remain operational
force aircrews to divert ordnance to
killing ADA rather than the tanks, in-
fantry fighting vehicles (IFVs) or artil-
lery they were sent to kill.

The AH-64D is quite capable of con-
ducting self-SEAD or, as the aircrews
call it, destruction of enemy air de-
fenses (DEAD). The drawback of self-
SEAD is that aircrews expend their time
and ordnance on targets that do not
directly help the ground maneuver com-
mander achieve his mission.

Daytime missions are particularly dan-
gerous as ADA gunners can acquire
their Apache targets visually and orient
MANPADS IR missiles and air defense
guns to those targets. Daytime missions
require more detailed SEAD plans and
more firing units to achieve even sup-
pressive effects.

Issues Ahead. The Army’s use of
aircraft and airspace is currently under-
going transformation. The Army Avia-
tion Transformation Plan will alter at-
tack, assault and general support avia-
tion operations and tactics. The reduc-
tion in the number of helicopters in an
attack and lift company, for example,
will have a direct impact on the number
of aviation units or sub-units required
to complete mission profiles. Further
proliferation of unmanned air vehicles
(UAVs) will increase the type and quan-
tity of management measures needed to
deconflict a more crowded airspace.

Air defense measures continue to de-
velop. These already formidable weap-
ons and networks will continue to rise
to the challenge presented by US air

dominance and our expanding use of
Army aviation for attack, intelligence
surveillance and reconnaissance (ISR)
and movement. Ultra-modern ADA
surface-to-air systems, such as the
SA-11 and SA-12, are already being
upgraded and replaced by new systems,
such as the SA-17 and SA-20. The
deadly game of action, reaction and
counteraction continues.

With every change in air maneuver
operations and the threats to them, fire
support TTPs must evolve similarly.
Tactics that support today’s operations
against today’s threats will inevitably
fail to optimally support those of to-
morrow. Just as Field Artillerymen
constantly reevaluate TTPs to support
ground maneuver operations, we must
constantly reevaluate our TTPs to sup-
port air maneuver operations.

The combination of lethal and nonle-
thal indirect fires paired with fixed- and
rotary-wing observation and attack air-
craft remains one of the Army’s most
potent joint/combined arms teams. The
proper employment and synchroniza-
tion of this team has become one of the
lynchpins of division operations and is
becoming more crucial to brigade op-
erations. The fire support community
must maintain its effectiveness in sup-
port of that lethal team.

Major Brooke H. Janney, US Army Reserve
(USAR), until recently was on active duty in
the 3d Infantry Division (Mechanized), Fort
Stewart, Georgia, where he last served as
the Aviation Brigade Fire Support Officer
(FSO). He has left active duty to pursue a
doctorate in National Security Studies. Also
with the 3d Division, he was the Assistant
Fire Support Coordinator (AFSCOORD)
while deployed to Bosnia-Herzegovina.
Other assignments include serving as the
Battalion Fire Direction Officer (FDO) and
Battalion Task Force FSO in the 2d Battal-
ion, 7th Field Artillery and Commander of A
Battery, all in the 10th Mountain Division
(Light Infantry), Fort Drum, New York; in
the latter position, he deployed to Haiti as
part of Operation Uphold Democracy. Ma-
jor Janney also deployed to the Gulf for
Operations Desert Shield and Storm as the
S1 and S4 with 1st Battalion, 27th Field
Artillery, 41st Field Artillery Brigade, V Corps,
Germany. He is a graduate of the Air Com-
mand and Staff College, Maxwell AFB,
Alabama, receiving a Master of Military
Operational Arts and Science from the Air
University there.
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The world witnessed the devastat-
ing effectiveness of US air power
and the ruthless efficiency of

attack aviation during Operation Desert
Storm in the Gulf. The US rapidly de-
feated Iraq’s air defenses, considered
some of the best in the world. Opera-
tions in Iraq and then Bosnia and Kosovo
have hammered home the same lesson
to nations opposing the United States:
nothing less than a first-class air de-
fense network will do. In the decade
following the Gulf War, nations around
the world have spent significant time
and treasure upgrading and improving
the quality and quantity of their air
defenses.

The Battle Command Training Pro-
gram (BCTP) contemporary operational
environment (COE) opposing force
(OPFOR) replicates these worldwide
improvements in air defenses. The air
defense artillery (ADA) capabilities of
the COE OPFOR are designed to blunt
the American military’s superior fixed-
and rotary-wing aircraft advantage.

The COE OPFOR’s air defenses are
an ultra-modern, high-density integrated
air defense system (IADS) using a dan-
gerous mix of infrared (IR) man-por-
table air defense systems (MANPADS),
guns, gun-missiles and medium- and
long-range missile systems all tied into
a substantial air surveillance radar sys-

tem. Now more than ever, fire support-
ers must enable the US air power advan-
tage with prolific and effective suppres-
sion of enemy air defenses (SEAD).

COE OPFOR ADA Order of Battle.
While the exact composition of the COE
OPFOR varies with each exercise or
rotation, the COE OPFOR has a struc-
ture that forms the basis for understand-
ing the nature of the threat. (See Figures
1, 2, 3 and 4 on Pages 15, 16, 17 and18.)

The OPFOR has brigade tactical
groups (BTGs) and division tactical
groups (DTGs) within an operational
strategic command (OSC). Each BTG
has a battalion of ADA. Each DTG has
a brigade or regiment of ADA, usually

Defeating COE OPFOR Air Defenses
By Major Brooke H. Janney, USAR
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a mix of mobile medium-range systems
and, possibly, some long-range systems
allocated from the OSC.

The OSC retains control of two to
three brigades of additional ADA, usu-
ally a mix of MANPADS units and
long-range theater air defense systems.
This creates a 3:1 quantitative increase
in air defense assets when compared to
the old OPFOR—in addition to a dra-
matic qualitative increase in the types
of ADA weapons systems and in their
effective ranges and capabilities.

COE ADA OPFOR Strengths. The
weapons systems mix creates a difficult
challenge for US aircraft and SEAD
planners. The mix is a combination of
low-, medium- and high-altitude cover-
age of the long-range radar-equipped
SA-10/11/12 systems; low- to medium-
altitude coverage of the medium-range
radar-equipped 2S6, Crotale and SA-8b
of the divisional and brigade ADA as-
sets; and the low-altitude IR MANPADS
threat found in OPFOR maneuver units.
This creates an overlapping and redun-
dant threat of mobile long-range sys-
tems, mobile medium-range systems
and point-defense MANPADS, the lat-
ter unseen from an intelligence collec-
tion and targeting perspective.

Quantity. The sheer number of ADA
systems increases the number of artil-
lery firing units required for SEAD.
Where SEAD plans used to have a maxi-
mum of 10 to 12 targets, US forces now
routinely deal with SEAD plans with 20
to 30 targets.

Quality: Integrated Radar-Based Sys-
tems. Targeting ADA used to focus on
destroying separate radars that enabled
rapid neutralization of the entire gun-
based air defense system. We used to
find the Dogear radars and destroy them,
severely degrading the S-60- and SA-
13-based air threat.

Now, the majority of weapon systems
in the ADA order of battle have their
own integrated radar or on-board radar.
This requires the SEAD planner to tar-
get every ADA weapon system rather
than a few carefully selected critical
nodes. This is another key factor in
driving up the number of targets in a
SEAD plan and the artillery firing units
required to execute it.

Quality: Increased Range and Mobil-
ity. The air defense network is more
lethal and mobile than its predecessor.
Frontline ADA systems have an excel-
lent combination of range and mobil-
ity—some systems can fire on-the move.
The COE OPFOR equivalent of direct
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Figure 1: 90th Division Tactical Group (DTG) of the Contemporary Operational Environment
(COE) Opposing Force (OPFOR). Note: The air defense artillery (ADA) assets are bold.

AMX-10 HOT = Anti-Tank Guided Missile
(Vehicle-Mounted/Tripod)

AT-5B = Anti-Tank Guided Missile

(Vehicle-Mounted/Tripod)

AT-13 = Anti-Tank Guided Missile (Tripod)

BMP-2/3 = Tracked Infantry Fighting Vehicle

BRM-1/1 = Tracked Armored
Reconnaissance Vehicle

BRDM-2 = Wheeled Light Armored
Reconnaissance Vehicle

BTR-80A = Wheeled Armored Personnel Carrier

Crotale = Self Propelled Surface-to-Air
Missile (10 kms)

Eryx = AT Guided Missile Launcher
(Tripod/Shoulder-Fired)

G-6 = 155-mm Self Propelled Gun-
Howitzer (30 kms/39 kms Base
Bleed/up to 50 kms with VLAP)

HE = High Explosive

Kornet-E = (AT-14) AT Guided Missile
 Launcher (BMP-3-Mounted/Tripod)

MANPADS IR = Man-Portable Air Defense
System Infrared

Prima = (9A51) 122-mm Multiple
Rocket Launcher (MRL) (20.5 kms)

RAP = Rocket-Assisted Projectile
RPG-7V/29 = Rocket Propelled Grenade
RPV Shmel = Remotely Piloted Vehicle

SA-18 = MANPADS IR Surface-to-Air
Missile (6 kms)

SP = Support
T-90 = Main Battle Tank

VLAP = Velocity Enhanced Long-
Range Artillery Projectile

W-87 = Chinese-Made 35-mm
Automatic Grenade Launcher
(1,500 m)

2A45M = 125-mm Towed AT Gun
(Direct Fire 2.1 kms/Laser-
Guided Round 5 kms/Indirect
Fire  HE 12.2 kms)

2S1 = 122-mm Self Propelled
Howitzer (15.3 kms/21.9 kms
with RAP)

2S6M = Self Propelled Air Defense
with Quad 30-mm Guns and
Four SA-19 Missile Launchers
(Gun 3 kms/Launchers 8 kms)

2S23 = 120-mm Self Propelled Gun-
Mortar Combination (8.8 kms/
12.9 kms RAP)
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primarily radar-equipped, and he relies
on those radars for tracking and en-
gagement. This allows the US to con-
duct proactive targeting using electronic
intelligence (ELINT) collection assets
by streamlining the ELINT processing
time from acquisition to targeting team
to shooter.

Lethal SEAD: Counter-ADA Fire. In
fighting the COE OPFOR during a
BCTP Warfighter, the 3d Infantry Divi-
sion (Mechanized), Fort Stewart, Geor-
gia, found the COE ADA capabilities
created a requirement for a focused
counter-ADA fight that closely re-
sembles the artillery counterfire fight.

The 3d Division’s analysis and con-
trol element (ACE) reduced this time to
a 30-minute cycle, enabling the divi-
sion FA intelligence officer (FAIO) and
the aviation brigade fire support ele-
ment (FSE) to conduct targeting drills
similar to those used to assess and pro-
cess Q-37 acquisitions. This enables a
proactive counter-ADA plan that kills
threat systems as acquired, if the ELINT
target location error (TLE) is within
acceptable accuracy levels.

Figure 2: The 901st Mechanized Brigade Tactical Group (BTG), 90th DTG. Note: The ADA
assets are bold.
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support (DS) ADA (2S6 and Crotale)
can range out to 10 kilometers, and its
DTG ADA brigade assets (2S6, Crotale,
SA-8b and SA-15) can often extend out
to 15 kilometers. Because of the weap-
ons’ longer ranges and overlapping area
coverage, more ADA systems can at-
tack aircraft at one time and at standoff
ranges from the AH-64D Apache
helicopter’s self-SEAD capabilities. The

mobility of these air defense systems
also creates a requirement for near con-
tinuous intelligence collection to main-
tain a relevant targeting picture.

Exploiting COE ADA OPFOR Vul-
nerabilities. Aspects of the COE ADA
threat can be exploited, however. While
the OPFOR has acquired a substantial
increase in range and all-weather, all-
aspect capabilities, his ADA is now

SA-15 (Max 12 kms; Fires on the Move)

2S6M (Quad 30-mm Guns/4 SA-19 Missile
Launchers)

SA-10 (Launch Range 5-90 Kilometers; Altitude Range 25-27,000 Meters)
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Nonlethal SEAD: JSEAD and Decep-
tion. The OPFOR’s radar-based ADA
also increases the effectiveness of joint
SEAD (JSEAD)—for example, EA-6B
Prowler jamming and high-speed anti-
radiation missile (HARM) engagements
of the OPFOR ADA.

The OPFOR ADA systems are net-
worked to some degree. At a minimum,
the OPFOR uses his long-range radar-
equipped systems and air surveillance
radars to cue other ADA systems to
incoming aircraft. Identifying and jam-
ming these communications nets at criti-
cal times can degrade the system and
force individual ADA systems into fight-
ing a piecemeal, rather than integrated,
battle. It is important to remember, how-
ever, that the individual component sys-
tems are still very capable of destroying
aircraft and must be dealt with as well.

While the COE OPFOR has a large
number of capable systems, he arrays
them in depth across his battlespace. By
deceiving the ADA network and isolat-
ing portions of it, US forces can over-
whelm specific sectors and conduct air
operations with relative success.

This is particularly true in close opera-
tions by attack helicopters at night. By
operating on the friendly side of the
forward-line-of-own-troops (FLOT),

the helicopters minimize the number of
medium- and long-range ADA systems
that can engage aircraft. By operating at
night, the helicopters negate the pri-
mary short-range threat (MANPADS
IR) significantly.

Deception of the network can be
achieved via a mix of false attacks using
UH-60s or AH-64s along the width of
the division’s battlespace. The use of
USAF and USN target drones and air-
craft-towed decoys can augment this
deception effort. Deception may be re-
quired to force the frontline ADA threat
to activate its radars so friendly forces
can acquire the systems with ELINT
collectors.

Combining these jamming and decep-
tion efforts with lethal SEAD and
JSEAD attacks greatly complicates the
tactical problem for the OPFOR ADA
and its decision-makers.

Repeated lethal and nonlethal attacks
along multiple avenues of approach
paired with deception operations using
other aircraft, ideally simultaneously
conducted with close air support (CAS)
attacks from a different direction, will
dilute and degrade the network. Use of
these tactics destroys key frontline ADA
assets, reduces the ADA threat at the
critical point or sector and forces the

threat to replace them with other sys-
tems previously arrayed in depth.

Over several days, this process opens
gaps in the IADS and, eventually, al-
lows friendly forces to overwhelm the
threat. To execute this type of opera-
tion, however, requires a systematic ap-
proach to SEAD rather than the single-
mission or single-event approach we
currently use. In effect, it requires a
detailed SEAD campaign fought over
days or weeks and waged at the division
and corps levels.

SEAD Campaign Planning. SEAD
campaign planning is not a new idea,
but it may be a new concept for Army
planners and targeting teams at the divi-
sion level.

The USAF has designed and fought
SEAD campaigns for several decades
as part of its  “counterair” and “air su-
periority” campaigns. While the scope
and tools employed in Air Force cam-
paigns cannot all be employed directly
by tactical-level organizations, the con-
cepts and approaches are applicable.

The 3d Division adopted and modi-
fied many of those tools and tactics to
attack the COE OPFOR ADA. Most of
the planning occurred at the aviation
brigade. The division main command
post (DMAIN) and the division target-
ing team provided extensive intelligence
support and resources for the plan.

Early on in SEAD campaign plan-
ning, units must accept that they face an
integrated system rather than a large
number of independent threat systems.
The comparison is similar to the differ-
ence between a large number of indi-
vidual howitzers and rocket launchers
and a division artillery. The former has
a quantitative value as a potential capa-
bility that is only realized when it’s
paired with a command and control
system for planning and executing op-
erations. The latter has that organiza-
tion, communications and expertise that
allows it to create effects greater than
the sum of its parts.

In recognizing the nature of the threat,
decision makers also must commit to
conducting detailed and resource-in-
tensive operations to negate and de-
stroy the IADS threat. Without their
commitment, no amount of planning
will matter. Their support will be re-
quired to enforce the allocation of scarce
resources and fight for the joint assets
needed to wage this kind of campaign.

SEAD and the Military Decision-Mak-
ing Process (MDMP).SEAD campaign
planning follows a logical thought pro-
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X

906 90

I

16 x SA-15
15 x SA-18

18 x Crotale-NG 18 x 2S6M

2 x SA-18 

I

4 x SA-15
3 x SA-18
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I

2 x 2S6M

6 x 2S6M
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SPT

6 x Crotale-NG

Crotale-NG = Crotale New Generation
(11 kms)

Figure 3: The 906th ADA Brigade of the COE OPFOR

Giraffe = Air Surveillance Radar with Command,
Control,  Communications and Intelligence
Battle Management Capabilities (50, 75 or
180 kms, Depending on the Model)

SA-15 = Self Propelled Surface-to-Air Missile (12 kms)

Legend/Threat:
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cess similar to the MDMP. First is the
intelligence preparation of the battle-
field (IPB) of the ADA network. The
intent is to identify how the system
operates; its strengths and weaknesses;
and the actions, capabilities or equip-
ment the system requires to operate in
an integrated form. The critical nodes,
actions and processes are identified as
high-value targets (HVTs). These form
the basis for high-payoff targets (HPTs)
and the HPT list (HPTL) as in any other
targeting process.

While each IADS is different, there
are several key areas that targeting teams

should analyze to begin their assess-
ment. (See Figure 5.)

First planners look at the objectives to
support the commander’s goals. Mis-
sion analysis for the operation usually
identifies particular tasks for fire sup-
port. These usually identify air freedom
of maneuver as an essential task for the
division and aviation brigade.

It is important to refine the essential
task statement of “what to achieve” into
discrete tasks and effects that must be
accomplished to meet the objective. Is
destruction required to achieve the ob-
jectives or will suppression suffice? Is

the entire IADS the focus or will spe-
cific sectors or air defense systems at
given times and phases be adequate? By
determining these requirements early,
planners can enable a more focused
approach in developing courses of ac-
tion (COAs) later.

The SEAD campaign planning pro-
cess next looks at what intelligence col-
lection assets are available to locate and
monitor the HVTs within the IADS.
The ability to find and track specific
IADS HVTs is the limiting factor in the
ability to target and engage these HVTs.
Those found by collection assets are
nominated as HPTs. At this point, HVTs/
HPTs should not be limited by engage-
ment capabilities. JSEAD assets, if made
available, allow engagement through-
out the division’s area of operations.

Each COA is tailored to the opera-
tional plans and time line of the division
or corps. A SEAD campaign has some
general requirements and phases that
help structure the overall campaign plan.

The first phase develops a picture of
the strength, locations and disposition
of the ADA threat. This is a collection-
heavy phase that identifies the type,
quantity, locations and operating pat-
terns of the air defense network. This
phase may require the SEAD planner to
take measures to force the network to
activate its radars so friendly forces can
acquire and attack them. This phase
often initiates the campaign’s decep-
tion operations and sets the stage for
early efforts to degrade the network
with lethal attacks. It is a shaping opera-
tion designed to set the conditions for
rotary-wing attack assets along or be-
yond the FLOT.
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Legend/Threat:

Avn = Aviation
C3I = Command, Control,

Communications and Intelligence
CDO = Commando

Fox AT-2 = Remotely Piloted Vehicle
G-5 = 155-mm Towed Gun-Howitzer

(30 kms/39 kms Base Bleed/50 kms
with VLAP)

KS-19 = Towed 100-mm Air Defense Gun
(4 kms without Radar/12.6 kms with
Radar)

SA-6 = Self Propelled Surface-to-Air Missile
(24 kms)

SA-8b = Self Propelled Surface-to-Air Missile
(15 kms)

SA-10 = Self Propelled Surface-to-Air Missile
(25 kms for Targets 25 m and
Below/ 47 kms for Targets 2,000 m
and Above)

SA-11 = Self Propelled Surface-to-Air Missile
(32 kms)

SA-12 = Self Propelled Surface-to-Air Missile
(SA-12a 75 kms/SA-12b 100 kms,
Both Against Aircraft; and SA-12b
Ballistic Missile Target 40 kms)

SPF = Special Purpose Forces
SS1C = Surface-to-Surface Missile (300 kms)

TA = Target Acquisition
2A36 = 152-mm Towed Gun (27 kms/40 kms

RAP)
2A65 = 152-mm Towed Howitzer (24.7 kms/

28.9 with RAP/29 kms Base Bleed/
20 kms Krasnopol Laser-Guided)

9A52 = 300-mm Multiple Rocket Launcher
(70 kms)

Figure 4: Corps-Level Integrated Fires Command (IFC). Note the ADA assets are in bold.

IADS Target Features Include—

• Air surveillance and early warning
radar systems.

• On-board radars versus remote
radar “hubs” that control a number
of firing units.

• Communications systems, particu-
larly transmission means (UHF, VHF,
FM, telephone, wire, etc.).

• Command and control nodes or
headquarters that exercise engage-
ment decision-making authority.

• Operating patterns and tactics
(rotating radar coverage among
medium-range systems, silent cuing
by air surveillance radars, air defense
ambush tactics, etc.).

Figure 5: Key Areas of the Integrated Air
Defense System (IADS)
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As operational requirements dictate
the employment of aviation assets and
CAS along and beyond the FLOT, the
SEAD campaign shifts its focus to spe-
cific sectors and (or) threat systems that
must be negated to enable rotary-wing
and CAS attacks within the division’s
overall scheme of maneuver. This phase
is generally characterized by continued
active and passive measures to acquire,
track and engage ADA weapon systems
along with rotary-wing feints and de-
coy operations to disorient and dilute
the ADA coverage and achieve air free-
dom of maneuver in selected sectors.
Artillery-delivered SEAD fires increase
in this phase both to reduce the selected
threats to Army aviation and fixed-wing
forces and to conduct lethal deception
on targets in and out of the key sector.
Electronic attack by jamming FM com-
munications on ADA command and
control nets just before actual and de-
coy rotary-wing attacks reduces the in-
tegration of the network and forces in-
dividual ADA systems to acquire threats
and fight independently.

The use of JSEAD assets to attack
long-range ADA weapons systems, air
surveillance radars and target acquisi-
tion radars begins to increase in this
phase. This phase continues division
shaping operations with a new focus on
disrupting and destroying key ADA
network integration nodes that threaten
friendly air maneuver in a sector.

The effects of SEAD campaign ac-
tions begin to accumulate and generate
confusion, causing the OPFOR to re-
shuffle air defense assets. The OPFOR
will replace destroyed ADA systems by
repositioning his remaining assets. He
also will alter his operational patterns to
try to compensate for previous weak-
nesses in the integrated network.

These enemy countermeasures gener-
ate a renewed requirement for focused
intelligence collection and analysis. As
the collection process identifies changes
in the network’s disposition and opera-
tional patterns, immediate attack by le-
thal and nonlethal assets should be di-
rected. The key is to respond faster than
the network can react. These actions
will disrupt the ADA network further
and force acquisition and engagement
gaps to appear in the IADS. Air defense
assets will begin to fight separate, piece-
meal battles against air threats, reduc-
ing their effectiveness and increasing
their vulnerabilities.

As gaps appear and ADA threats are
destroyed, the IADS will disintegrate.

The network will disappear, leaving
individual weapon system operators and
small units afraid to activate their radars
or engage aircraft after seeing the re-
peated danger in doing so. The amount
of airspace each node is supposed to
cover will have increased to the point
where overlapping fields of fire across
both the width and depth of the division
sector will no longer exist. At that point,
friendly rotary- and fixed-wing aircraft
will be able to conduct relatively unre-
stricted air maneuver that requires only
local suppression efforts.

Effects-Based Approach. The 3d Di-
vision used an effects-based approach
for COA development in SEAD cam-
paign planning. Having identified the
HPTs within the air defense network,
the targeting team examined the effects
needed on both the network and HPT
sets to achieve objectives.

There are several reasons to focus on
the effects rather than targets. First, it is
the effect rather than the target or target
set that achieves an objective. A unit can
engage and even destroy specific tar-
gets without achieving its objective if
the targets require additional effects to
achieve the objective. In addition, physi-
cal suppression or destruction may not be
necessary to achieve the desired effect.

By focusing on desired effects, SEAD
planners can husband scarce resources.
By focusing on effects, they can iden-
tify the requirements in time and space
and in their proper order and linkage.

Second, there are often several ways
to create a desired effect. If the goal, for
example, is to prevent medium-range
air defense systems from attacking Army
aviation assets as they cross the FLOT
to engage enemy armor in a specific

engagement area at a specific time, there
are several ways to achieve this. There
is the more traditional lethal SEAD plus
jamming and deception means already
discussed. But if the OPFOR ADA node
requires permission from its higher
headquarters to fire before it can launch
missiles, disrupting its FM communi-
cations by ground or air assets may
achieve the effect.

Planners should consider all possible
ways to create the desired effect. This
approach allows the targeting team to
use the maximum number of means to
achieve its goals.

By identifying the required effects in
the proper sequence and by linking them
to the various methods available to cre-
ate the effects, the targeting team be-
gins developing COAs. As options for
achieving the effects are chosen in a
COA, the resources and positioning or
range requirements are identified and
sequenced for lethal and nonlethal
JSEAD, CAS, artillery, deception air-
craft/decoy/drone missions and FM
communications jamming. As these re-
sources are committed, other options
are identified to achieve concurrent or
near-concurrent effects.

The specific intelligence collection re-
quirements to achieve these effects are
similarly identified, sequenced and cor-
related in time and space. This begins a
“wargaming” process that assesses the
options that best achieve the desired ef-
fects and develops an integrated plan that
executes the decide, detect, deliver and
assess phases of the targeting process.

Unlike traditional wargaming in the
MDMP, however, the 3d Division it-
eratively reviewed each required effect
and its chosen method, sequenced in

Because of the longer ranges and overlapping area coverage of the OPFOR’s ADA, more
ADA systems can attack at standoff ranges from the AH-64D Apache helicopter’s self-
SEAD capabilities.
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ACAs = Airspace Coordination Areas
ADA = Air Defense Artillery

AI = Air Interdiction
ALT = Altitude

ATACMS = Army Tactical Missile System
ATO = Air Tasking Order
CAS = Close Air Support

C2 = Command and Control

TOT/Replicated
TOT

UH-60s Req’d

Routes & Times

UH-60 Actions

Lethal SEAD
(Arty)

Lethal SEAD
(Air)

EW (Ground)

EW (Air)

CAS

ACAs/Air Corr/
NFAs

Drones/Decoys

Drone Routes

ISR Systems

SUN 271800 JAN (D+2) to
MON 282400 JAN (D+2) – ATO C

None

None

None

None

None

None

None

None

None

Air Corr Falcon 1 – PT 1: PC100750 PT 2: NC530750
PT 3: NC530800 PT 4: NC950800
Min ALT:      Max ALT:

H-6 (2300) Sortie 1 – IP over Gulf of Gabes, proceed
west along PL Miami to Western Div Boundary.
Turn north for 15 km, turn east to Div Eastern
Boundary, RTB.

RT 1 – IP: PC100750 PT 1: NC530750
PT 2: NC530900 PT 3: NC950900 – RTB

ELINT Focus/Target Set: SA-8b (Landroll – H Band),
2S6M (Hot Shot – E Band), Crotale (Mirador IV – E
Band), SA-15 (H Band) VIC Gabes, El Hamma,
Tabaga Ridge.
(1700) JSTARS On Station

MON 280001 JAN (D+3) to
MON 280600 JAN (D+3) – ATO C

Replicated TOT: 0500

9 (Optimal); 5 (Adequate – single RT); 4 (Minimum – single RT)

H-1 (0400) C2 A/C established in ROZ
H-0:30 (0430) RT Georgia, RT Iowa

Fly the routes at 90 kts, 200 ft, echeloned by team. At RP,
fire Chaff, drop to 100 ft. Return along same RTs, 90 kts,
free cruise trail formation.

H-1 (0400) 2 x ATACMS attack suspected SA-10/11/12
positions VIC airfields west of Matmata Mtns.

H-0:20 (0440) 6-8 Target Deception SEAD fired at identified
ADA targets, possible inclusion of templated targets. Time-
driven SEAD with TOT at 0440.

H-0:10 (0450) 2 x sorties F-16 CJ attack suspected SA-6/11
positions VIC Gabes, El Hamma, Tabaga Ridge.

H-0:20 (0440) Jam ADA C2 nets NLT 0440.

None

H-0:10 (0450) 2 x sorties attack 903 BTG VIC PL Pittsburg
(Div CAS or AI/Div target)

Air Corridors Georgia and Iowa
Air Corridor Falcon 2 – PT 1: PC200500 PT 2: PC030500
PT 3: NC500500 PT 4: NC500700 Min ALT: Max ALT:
Air Corridor Falcon 3 – PT 1: PC200500 PT 2: PC030500
PT 3: NC500500 PT 4: NC500700 Min ALT: Max ALT:
ACA Knighthawk 1 – PT 1:       PT 2:       PT 3:       PT 4:
Min ALT:     Max ALT:

H-4 (0100) Sortie 2 – IP over Gulf of Gabes, proceed east
along PL Tampa to Western Div Boundary. Turn north for 20
km, turn east to Div Eastern Boundary, RTB.
H-0:30 (0430) Sortie 3 – IP over Gulf of Gabes, proceed east
along PL Tampa to Western Div Boundary. Turn north for 20
km, turn east to Div Eastern Boundary, RTB.

RT 2 – IP: PC200500 PT 1: PC030500 PT 2: NC500500
PT 3: NC500700 – RTB
RT 3 – IP: PC200500 PT 1: PC030500 PT 2: NC500500
PT 3: NC500700 – RTB

ELINT Focus/Target Set: SA-8b (Landroll – H Band), 2S6M
(Hot Shot – E Band), Crotale (Mirador IV – E Band), SA-15
 (H Band) VIC Gabes, El Hamma, Tabaga Ridge.
(0001) UAV On Station
(0500) JSTARS Off Station

Legend:

Figure 6: Suppression of Enemy Air Defenses (SEAD) Campaign Execution Matrix Day 1, Phase IIIC2  (Attack in Zone)

ELINT = Electronic Intelligence
EW = Electronic Warfare

IP = Initial Point
ISR = Intelligence, Surveillance and

Reconnaissance

JSTARS = Joint Surveillance and Target Attack
Radar System

kts = knots

NFAs = No-Fire Areas

PL = Phase Line
PT = Point

ROZ = Restricted Operating Zone
RP = Release Point
RT = Route

RTB = Return to Base
TOT = Time-On-Target
UAV = Unmanned Aerial Vehicle
VIC = Vicinity of

time and space, to develop the plan in
detail. Like the MDMP, it results in a
synchronization tool we called a SEAD
campaign execution matrix. (See Fig-
ures 6 and 7.)

We found that other targeting priori-
ties and requirements must be interwo-
ven with the SEAD planning process. If
other target sets are of higher priority,
their requirements for intelligence col-

lection and engagement assets are fac-
tored into the SEAD COA first, and
then the means to create the desired
SEAD campaign effects are chosen from
the remaining options. If other target
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MON 281201 JAN (D+3) to
MON 281800 JAN (D+3) – ATO D

Replicated TOT: 1730

5 (Adequate – single RT); 4 (Minimum – single RT)

H-1(1630) C2 A/C established in ROZ
H-0:10 (1720) RT Iowa

Fly the routes at 90 kts, 200 ft, echeloned by team. At RP,
fire Chaff, drop to 100 ft. Return along same RTs, 90 kts,
free cruise trail formation.

None

None

H-0:10 (1720) Jam ADA C2 nets NLT 1720

None

None

Air Corridor Iowa
Air Corridor Falcon 4 – PT 1: PC300500 PT 2: PC200320
PT 3: NC750320 PT 4: NC750550 PT 5: NC990550
Min ALT:         Max ALT:

H-Hr (1730) Sortie 1 – IP over Gulf of Gabes, proceed west
along PL Oakland to center of Matmata Mtns (75 Easting).
Turn north for 23 km, turn east to Div Eastern Boundary, RTB.

RT 1: - IP: PC300500 PT 1: PC200320 PT 2: NC750320
PT 3: NC750550 PT 4: NC990550 – RTB

ELINT Focus/Target Set: SA-8b (Landroll – H Band), 2S6M
(Hot Shot – E Band), Crotale (Mirador IV – E Band), SA-15
( H Band) VIC Matmata Mtns, Internment Camps, Mareth.
(1600) UAV Off Station
(1700) JSTARS On Station

TOT/Replicated
TOT

UH-60s Req’d

Routes & Times

UH-60 Actions

Lethal SEAD
(Arty)

Lethal SEAD
(Air)

EW (Ground)

EW (Air)

CAS

ACAs/Air Corr/
NFAs

Drones/Decoys

Drone Routes

ISR Systems

MON 280600 JAN (D+3) to
MON 281200 JAN (D+3) – ATO D

None

None

None

None

H+3 (0800) 4-6 Target SEAD plan fired at ADA
targets acquired during last operation

None

None

None

None

None

None

None

ELINT Focus/Target Set: SA-8b (Landroll – H
Band), 2S6M (Hot Shot – E Band), Crotale (Mirador
IV – E Band), SA-15 (H Band) VIC Gabes, El
Hamma, Tabaga Ridge.
(0400) UAV on station

Figure 7: SEAD Campaign Execution Matrix Day 1, Phase IIIC2 (Reconnaissance)

Major Brooke H. Janney, US Army Reserve
(USAR), until recently was on active duty in
the 3d Infantry Division (Mechanized), Fort
Stewart, Georgia, where he last served as
the Aviation Brigade Fire Support Officer
(FSO). He has left active duty to pursue a
doctorate in National Security Studies. Also
with the 3d Division, he was the Assistant
Fire Support Coordinator (AFSCOORD)
while deployed to Bosnia-Herzegovina.
Other assignments include serving as the
Battalion Fire Direction Officer (FDO) and
Battalion Task Force FSO in the 2d Battal-
ion, 7th Field Artillery and Commander of A
Battery, all in the 10th Mountain Division
(Light Infantry), Fort Drum, New York; in the
latter position, he deployed to Haiti as part
of Operation Uphold Democracy. Major
Janney also deployed to the Gulf for Opera-
tions Desert Shield and Storm as the S1
with 1st Battalion, 27th Field Artillery, 41st
Field Artillery Brigade, V Corps, Germany.
He is a graduate of the Air Command and Staff
College, Maxwell AFB, Alabama, receiving a
Master of Military Operational Arts and Sci-
ence from the Air University there.

sets are of lower priority, the process
helps to prevent the dilution or diver-
sion of collection assets and engage-
ment means in the overall targeting pro-
cess.

The DMAIN plays a critical role here.
It provides the “sanity check” on the
SEAD plan and confirms the campaign
meshes with the division’s scheme of
maneuver and meets the commander’s
intent and priorities.

A SEAD campaign execution matrix
allows all members of the targeting team
to visualize the resources employed in
the campaign, the interrelationships be-
tween different actions, the effects they
are designed to achieve, the nesting of
the SEAD campaign in air tasking order
(ATO) cycles and the division’s opera-
tional phases and time line. It is, in
effect, a blueprint or roadmap of how
the IADS will be identified and attacked.

This visualization is critical because,
inevitably, some resources, particularly
JSEAD assets, will not be provided or
provided in the quantities requested.

Intelligence collection means will be
diverted or the collection plan altered in
some fashion. Rotary-wing asset avail-
ability could be reduced by mainte-
nance issues, combat losses or unantici-
pated missions. Each of these potential
changes will have an impact on the
plan. The SEAD campaign execution
matrix allows staff officers and deci-
sion makers to assess the second and
third order impact of these changes.

The SEAD campaign reflects a series
of linked collection, deception and le-
thal and nonlethal attack actions to cre-
ate a set of effects to defeat the COE
OPFOR ADA, enabling friendly avia-
tion air maneuver. The combination of
lethal and nonlethal indirect fires with
fixed- and rotary-wing observation and
attack aircraft remains one of the Army’s
most potent combat teams. Neutraliz-
ing threats to our air assets is a key
targeting function. The Army’s fire sup-
port community must employ the entire
spectrum of joint and combined arms
assets to pave the way for air maneuver.
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Original implementation of the
armed helicopter during the
Vietnam War saw utility (UH-1)

and attack (AH-1) helicopters employed
as aerial rocket artillery providing close
supporting fires. During the 1980s, the
fielding of the AH-64 Apache and the
implementation of AirLand Battle doc-
trine focused attack helicopters almost
exclusively on deep shaping operations
well beyond the mechanized ground
maneuver fight.

nized) at Fort Hood, Texas, have in-
creased the Force XXI Division’s battle-
space from 10,000 to 24,000 square
kilometers. Commanders and battle
staffs have found that traditional ground
armored reserves do not have the speed
to rapidly cross the breadth and width of
this expanded battlespace. Instead, the
attack helicopter has become the re-
serve of choice, given its speed, lethal-
ity and range.

In addition, threat air defenses have
improved at a rate faster than air coun-
termeasures, significantly increasing the
risk to deep operations that extend far
into enemy battlespace. Attack helicop-
ter operations are more often conducted
relatively close to ground troops, usu-
ally within the range of supporting
multiple-launch rocket systems
(MLRS).

Finally, weather effects in some the-
aters of operation often limit the range
in which attack helicopters can operate
successfully.

These factors are important—not that
close attack operations have replaced
deep attack operations, but that close
attack operations have significantly in-
creased in frequency in the COE.

While the Army shifted to employing
attack helicopters more frequently in
close support of the ground-mechanized
fight, aviation and fire support doctrine
have not addressed fires for close attack
operations adequately. This doctrinal
shortfall was clear during the 4th Divi-
sion Battle Command Training Program
(BCTP) Warfighter exercise in Decem-
ber 2000 at Fort Hood and Phase I of the
Division Capstone Exercise held in
March 2001 at the National Training
Center (NTC), Fort Irwin, California.

Close aviation fire support during these
exercises was problematic for two main
reasons. There was no established doc-
trine or standing operating procedures
(SOP) at the division or brigade level.
Furthermore, indirect fires, close air
support (CAS) and Army aviation with
ground maneuver forces required ex-
tensive synchronization due to the close
proximity of these operations to the
forward-line-of-troops (FLOT).

After-action reviews (AARs) from
these exercises resulted in tactics, tech-
niques and procedures (TTPs) to in-
crease the effectiveness of fires in sup-
port of close attack operations during
Phase II of the 4th Division Capstone
Exercise at Fort Hood in October 2001.
These close attack TTPs are for com-
mand and control options for aviation

Artillery Fires in
Support of Aviation
in the Close Attack

By Lieutenant Colonel Richard S. Richardson

The recent evolutions in equipment
and tactics have resulted in the “re-
emergence” of the attack helicopter
employed in close proximity to ground
maneuver forces. In today’s contempo-
rary operational environment (COE), sev-
eral factors contribute to the ascendancy
of the close aviation fight: expanding
battlespace, increasingly lethal air de-
fenses and the battlefield environment.

The enhanced capabilities of the digi-
tized 4th Infantry Division (Mecha-
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forces and planning and executing the
attack. See Figure 1 for considerations for
fires support for close attack operations.

Command and Control. During close
attack operations, there are typically
four command and control options for
aviation forces: under the operational
control of (OPCON to) a ground bri-
gade combat team (BCT), OPCON to a
ground task force (TF), under aviation
brigade control (organic) or under divi-
sion control, usually by the division
tactical command post (DTAC) (organic
by higher headquarters).

Command and control relationships
for close attack operations provide the
framework for the command and sup-
port relationship of supporting fire sup-
port assets. Typically in the 4th Infantry
Division, attack helicopter companies
or battalions are employed either OPCON
to the ground BCT or under the control
of the DTAC.

Planning and Executing Close At-
tack Fire Support. Within the com-
mand and control framework, there are
three areas of concern when planning
fire support for close attack operations.
These are assigning planning and ex-
ecution responsibilities to fire support
elements (FSEs), allocating fire sup-
port assets to the mission and determin-
ing clearance of fires procedures. The
key to effective planning is to design
and plan a mission package of artillery
and aviation instead of merely sending
the aviation unit on the mission.

Planning Responsibilities. First, the
division planners determine which FSE
will plan the fires for the aviation close
attack. The ground BCT FSE takes the
lead in planning the fires for the avia-
tion element because it has the best
understanding of both the enemy situa-
tion and the ground tactical plan in its
zone of operations.

Typically, the ground BCT already
has an ongoing suppression of enemy
air defenses (SEAD) program in its zone
to protect CAS. Furthermore, this FSE
has a habitual relationship with the ar-
tillery operating in the area in support of
the ground BCT.

The aviation brigade and attack heli-
copter battalion FSEs help the ground
BCT FSE by providing aviation ma-
neuver planning factors that allow
proper timing of SEAD along the route
to and from the engagement area (EA).
The FSEs work together to plan and
execute SEAD along the ingress route,
in the EAs and then along the egress
route. In addition, the FSEs synchro-
nize aviation and indirect fires with the
direct fires in the EAs to contribute to
the commander’s desired effects.

Supporting Artillery Assets. The sec-
ond area of concern is in relation to
supporting artillery assets. The ques-
tions are which artillery assets will sup-
port the aviation attack, under what
relationship will these artillery assets
operate and what will the fire mission
request chain be?

Generally, there are three options for
the artillery-aviation relationship. (See
Figure 2 on Page 24.) First is a quick-
fire channel established with the ground
BCT’s direct support (DS) or reinforc-
ing (R) artillery battalion. The second
option is a quick-fire channel estab-
lished with a general support (GS) artil-
lery battalion (such as 2d Battalion,
20th FA Regiment, the 4th Division’s
GS MLRS battalion) or with supporting
corps artillery battalions. Last is the
artillery DS to the aviation company or
battalion.

The most common option is creating a
quick-fire channel from the aviation
unit to the ground BCT’s DS or R artil-
lery battalion. This method gives the

ground maneuver commander the most
flexibility while still providing the avia-
tion unit responsive fires. Typically, the
attack aviation unit receives priority of
fires (POF) within the BCT’s and divi-
sion’s zone while committed.

When using this option, the BCT fire
support officer (FSO) decides what the
fire mission request chain must be. The
aviation unit can either call-for-fire di-
rectly to the artillery battalion fire di-
rection center (FDC) or the aviation
unit can call the brigade FSE that then
forwards the request to the supporting
artillery FDC. The latter method allows
the ground brigade FSE to approve and
prioritize the request and, if desired,
forward it to other assets, such as CAS
or GS artillery. This option has the most
centralized control; however, it does so
at the expense of responsiveness.

A second option is to establish a quick-
fire channel from the aviation unit to a
GS artillery battalion positioned where
its zone of fire is in the zone of action of
the aviation unit. This requires coordi-
nation between the division artillery
and the supported ground BCT to en-
sure the GS battalion is positioned prop-
erly to support the attack.

The primary advantage to this option
is it does not take DS or R fires away
from the BCT’s committed ground
forces. When using this method, the
call-for-fire typically goes from the avia-
tion unit directly to the GS artillery
battalion FDC.

The last option is to place an artillery
battery or battalion DS to the aviation
unit for the duration of the mission. This
provides the aviation unit the most re-
sponsive fires. However, this option
limits the flexibility of the ground ma-
neuver commander by aligning the DS
battalion to the aviation unit exclusively,
although typically for a short time. Ad-
ditionally, this option requires the avia-
tion commander to coordinate the posi-
tioning of the DS artillery where it can
range his aviation’s zone of action.

When determining which option to
use, planners consider the advantages
and disadvantages of cannon versus
rocket artillery units. Cannons typically
provide the most responsive and sus-
tained fires. They also can be fired closer
to friendly units than rocket systems
and provide a variety of munitions types,
including smoke and mines, that rocket
systems can’t. However, rocket artil-
lery has longer range and greater lethal-
ity and can engage more targets simul-
taneously.

• What are the targets aviation should attack?

• What are the target objectives? Disrupt, Delay, Limit, Isolate…

• What are the target effects? Suppress, Neutralize, Destroy…

• What are the fire support means to use? Direct Support, Reinforcing, General
Support (Quick-Fire Channel?) or General Support-Reinforcing (Quick-Fire Channel?)

• What are the priorities for engaging targets?

• Where is the aviation company within the brigade combat team (BCT) priority of fires?

• Is aviation incorporated into the BCT observation plan?

• Who clears fires? Which commo net is for clearing fires?

• What are the call-for-fire (CFF) procedures? Which commo net is for CFFs?

• Who approves CFFs?

• Who plans and executes suppression of enemy air defenses (SEAD) in the BCT zone?

Figure 1: Considerations for Fire Support for Army Aviation Close Attack Operations
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Lieutenant Colonel Richard S. Richardson
is the 4th Infantry Division (Mechanized)
Deputy Fire Support Coordinator
(DFSCOORD) at Fort Hood, Texas. In his
previous assignments, he was the 4th Avia-
tion Brigade Fire Support Officer (FSO)
and S3 Operations Officer for the 2d Bat-
talion, 20th Field Artillery Regiment, both
in the 4th Division; and G3 Plans Officer for
the IIId Armored Corps, all at Fort Hood. At
the National Training Center (NTC), Fort
Irwin, California, he was a Field Artillery
and Aviation Team Observer/Controller in
the Operations Group. Other assignments
in the 4th Division at Fort Carson, Colo-
rado, include commanding C Battery, 10th
Field Artillery Regiment and serving as the
FSO for the 4th Aviation Brigade. Lieuten-
ant Colonel Richardson is a graduate of
the Command and General Staff Officers
Course and School of Advanced Military
Studies both at Fort Leavenworth, Kansas,
and the USAF Joint Firepower Control
Course at Hulburt Field, Florida.

Clearance of Fires. The third major
area of concern is clearance of fires.
Experience in the 4th Infantry Division
shows that if clearance of fires respon-
sibilities and procedures are not clearly
defined during planning and rehearsals,
then fire support execution will be un-
responsive and can cause fratricide.

Per FM 6-20-40 Tactics, Techniques
and Procedures for Fire Support for
Brigade Operations, the BCT com-
mander clears fires requests short of the
coordinated fire line (CFL) within his
zone. Before executing the mission, the
aviation brigade and ground brigade
FSOs determine which voice or digital
radio nets to use to clear fires. Typi-
cally, the ground BCT FSE is the clear-
ing agency for the brigade commander
using the brigade fire support voice net.

When deciding clearance procedures,
the FSOs consider minimizing the num-
ber of nets the aviation unit must talk on
because helicopters have a limited num-
ber of FM radios. The FSOs may con-
sider using the same net to both request
and clear fires. Once the FSOs decide
which procedures to use, they dissemi-
nate the call signs, frequencies and digi-
tal addresses to the aviation unit and
ground BCT FSE.

Experience in the 4th Infantry Divi-
sion shows that addressing these three
areas during the planning process is

most effective when the procedures are
specified in the division operations or-
der (OPORD) directing the use of at-
tack aviation assets in the close fight.
The division’s planners determine which
FA unit will provide fire support for the
attack aviation and clearly state so in
the OPORD. For example, “2 BCT:
NLT 022000DEC, position DS or R
battalion where it can support A Co, 1-
4 Aviation’s close attack. Establish
quick-fire channel between A Co, 1-4
Avn and 2 BCT FSE.” Another option
would be to state “NLT 022000DEC,
establish quick-fire channel between A
Co, 1-4 Avn and 3-16 FA during close
attack mission.”

If the division planners decide to use
GS artillery assets to support close at-
tack operations, then the fragmentary
order (FRAGO) specifies position ar-
eas for artillery (PAAs). For example,
“2 BCT: NLT 022000DEC, secure 2
km radius PAA 13 to protect 2-20 FAR
during close attack operations.” And,
“Div Arty: NLT 022000DEC, position
one battery from 2-20 FAR in PAA 13
to support close attack operations in 2
BCT zone.”

The 4th Division turned a weakness
identified during Phase I of the Division
Capstone Exercise into a strength by
developing these TTPs and standardiz-
ing them in the division SOP. The TTPs

cue staff officers to requirements when
planning and executing fires in support
of attack aviation. The division and
brigade staffs validated the effective-
ness of these TTPs during Phase II of
the Division Capstone Exercise.

The next step is to continue to refine
these procedures and, ultimately, see
them included in FA doctrine.
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Figure 2: Artillery in Support of the Aviation Attack. In this scenario, an AH-64D company and Kiowa Warrior troop are under the operational
control of (OPCON) a BCT. The scenario illustrates artillery assets in support of and their relationship with aviation and fire mission
processing options.

    Legend:
Avn = Aviation

1 CD = 1st Cavalry Division
CFF = Call-for-Fire
DS = Direct Support

FSE = Fire Support Element
GS = General Support

4th ID = 4th Infantry Division
MLRS = Multiple-Launch

Rocket System
PL = Phase Line
R = Reinforcing

SEAD = Suppression of
Enemy Air Defenses

Command and Control
• AH-64 Company is OPCON to 2 BCT.

Fire Planning
• 2 BCT FSE takes the lead for:

- SEAD in BCT zone.
- CFF to assist target destruction.

• Is assisted by 1-4 Avn FSE/4 BCT Avn FSE.

CFF Options
1. Send to 2 BCT FSE.
2. Send through a quick-fire channel established

with the DS/R FA battalion.
3. Send through a quick-fire channel established

with the GS MLRS positioned in the 2 BCT zone.

Target Clearance
• Commander, 2 BCT, clears the targets.
• 2 BCT FSE is the clearing agency.
• Targets are cleared on 2 BCT fire support net.
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In a short time, the term “contempo-
rary operational environment”
(COE) has become a buzzword that

many misunderstand. The COE is the
environment in which the new opposing
force (OPFOR) operates. Fortunately,
the FM 7-100 series of manuals that
explains the COE and the OPFOR fight-
ing in that environment have been signed
and should be distributed to the field
sometime during the 2d Quarter of FY03.
(See the figure.)

So what is the COE? Instead of refer-
ring to the book definition in FM 7-100,
one can look out the window or turn on
the news. The world we live in is the
COE, and we hear and read about real-
world threats daily. The mission of the
OPFORs at the Combat Training Cen-
ters (CTCs) is to emulate these real-
world threats: be a plausible, flexible
force using a composite of actual world-
wide forces. The concept of the COE
extends into the year 2020.

COE OPFOR. The COE OPFOR is
nonlinear and doesn’t adhere to a tem-
plate. He no longer focuses on destroy-
ing friendly maneuver forces by over-
whelming them with a mass of echeloned
formations or attacking from the march
with a rigid timeline.

This OPFOR is more dispersed—does
not need to mass his artillery to produce
mass effects. Commanders and their
staffs cannot afford to be fixated on old
ideas, such as OPFOR “phases of fire”
and the “advanced guard” formation.

As far as equipment is concerned, the
COE OPFOR can use any piece of equip-
ment that is either fielded in at least one
country or available for export. The COE
OPFOR can use equipment that is not yet
fielded if it is available on the world
export market.

However, there is a caveat. The
OPFOR’s force structure and equipment
must reflect the type of enemy the train-
ing unit would face to accomplish its
assigned mission. The CTCs maintain
the philosophy “Train as you will fight.”

Because the training unit’s mission
drives the CTC scenario and the OPFOR’s

equipment, units must identify training
objectives for each exercise or rotation
early. The OPFOR will alter its force
package, as required, to present a spar-
ring partner for the friendly force’s tough,
realistic training.

The COE OPFOR’s equipment is likely
to be better than any single potential
threat nation in the world because the
OPFOR can use equipment that is not yet
fielded. And given that the COE projects
out to 2020, it compels units to train for
the next war.

The COE OPFOR’s perspective is new
on the CTC battlefields and motivates
much of what he does. The OPFOR stud-
ies history and sees the US as a very
strong opponent but one who can’t take
casualties. This is based on American
experiences in Somalia and Vietnam.

According to the OPFOR perspective,
America wants a casualty-free fix for
long-term problems followed by a rapid
redeployment of forces. The OPFOR is
in his home region and will fight for the
long term. Therefore, the OPFOR wants
to inflict casualties then flee to fight
another day. As US casualties build,
America will lose interest in the region.

Fires TTP to Defeat the

COE OPFOR
By Major W. Wayne Ingalls, MI

This leads to another essential tenet of
the COE OPFOR: information warfare.
Because America is seen as casualty-
averse, one major reason for inflicting
casualties on US forces is to publicize
the event and cause a change in policy
(withdrawal from the region). Casualties
for US troops in Afghanistan have been
exceptionally light, but it may have been
a far different media story were it not for
the Northern Alliance’s fighting the
Taliban and al Qaeda and absorbing most
of the casualties.

In a similar fashion, reports of civilian
casualties may influence US policy and,
therefore, are the premise of some
OPFOR tactics, techniques and proce-
dures (TTPs)—such as positioning com-
bat systems and forces in urban and pro-
tected areas. Some media estimates claim
that US and anti-Taliban fighters caused
as many as 3,600 civilian casualties to
date in Afghanistan.1

The new FM 7-100-based OPFOR was
in effect at one CTC before the final
edition of the doctrinal manuals was
signed. In Battle Command Training
Program (BCTP) Warfighter exercises,
the COE OPFOR has fought nearly a
dozen divisions and corps. The Combat
Maneuver Training Center (CMTC) in
Hohenfels, Germany, formally adopted
COE-based scenarios in April 2002, and
the National Training Center (NTC) at
Fort Irwin, California, did so in May
2002. Both these “dirt” CTCs had con-
ducted several COE-transition rotations
before formal implementation.

The Joint Readiness Training Center
(JRTC) at Fort Polk, Louisiana, long has
been the most COE-like of the CTCs. In
fact, the JRTC assessed that its battle-
field already represented 80 percent of
the variables described in the COE.2

• FM 7-100 OPFOR Doctrinal Frame-
work and Strategy

• FM 7-100.1 OPFOR Operations

• FM 7-100.2 OPFOR Tactics

• FM 7-100.3 OPFOR Paramilitary and
Nonmilitary Organizations and Tactics

The field manual series 7-100 (final drafts)
discuss the contemporary operational envi-
ronment (COE) and the opposing force
(OPFOR) fighting in that environment. Read-
ers can request access of the manuals online
at the Reimer Digital Library at http://
www.leavenworth.army.mil/threats/index/.
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Essentially, the COE at the JRTC
will increase the emphasis on infor-
mation operations, criminal elements
on the battlefield and an improved
OPFOR force structure that has more
anti-tank and air defense systems
and more modern equipment. The
JRTC is conducting COE-transition
rotations with the new doctrine
implemented for the Stryker Brigade
Combat Team rotation in March.

The OPFOR’s equipment and tac-
tics at the CTCs have changed to re-
flect the COE.

OPFOR Equipment. In many
ways, the availability of technologi-
cally advanced equipment is just a part
of the environment. This equipment is
listed in the OPFOR Worldwide Equip-
ment Guide (WEG) online at the Train-
ing and Doctrine Command (TRADOC)
Threat Support Directorate’s website:
http://leav-www.army.mil/threats/prod-
ucts/Products.htm. Essentially, the guide
is a catalog from which the OPFOR can
“buy” the equipment it needs for the
specific training mission.

The following are sample pieces of
equipment from the catalog available to
the BCTP OPFOR and, if noted, avail-
able to the dirt CTC OPFORs.

9A52-2 Smerch. This is a 300-mm
multiple rocket launcher (MRL) with a
90-kilometer range. Fragmentary high-
explosive (HE) munitions, dual-purpose
improved conventional munitions
(DPICM) and sensor-fuzed warheads
fit on an inertially course-corrected
rocket with time-fuze adjustment. These
provide greatly improved accuracy with
an error of 0.019 percent of the range
(171 meters at 90 kilometers). In addi-
tion to the BCTP, the OPFORs at the NTC
and CMTC use these long shooters.

T-90 Tank. This main battle tank has
the TShU-1-7 Shtora-1 optronic coun-
termeasures system designed to disrupt
the laser target designation and
rangefinders of incoming anti-tank
guided missiles (ATGMs). The T-90
also has a laser-warning package that
tells the tank crew when it is being
lased. Shtora-1 is an electro-optical jam-
mer that jams the enemy’s semiauto-
matic command to line-of-sight
(SACLOS) ATGMs, laser rangefinders
and target designators. At this point,
only the BCTP OPFOR has used the
T-90s, but there have been discussions
about upgrading the dirt CTCs OPFOR
tank fleets to T-90s.

IL-220U Artillery-Locating Radar.
This Ukrainian-made phased-array ra-

dar can detect Army tactical missile
system (ATACMS) launches at 55 kilo-
meters, multiple-launch rocket system
(MLRS) launches at up to 40 kilome-
ters, tube artillery firing at up to 20
kilometers and mortars at up to 30 kilo-
meters. In addition to BCTP, the capa-
bilities of this system will be replicated
at the CMTC and the NTC, giving the
OPFORs target acquisition capabilities
comparable to our Q-37 Firefinder.

BL-904 Artillery-Locating Radar. This
Chinese-made radar has not completed
fielding, even in the Peoples Republic
of China, but it is available for export.
Therefore, the OPFOR can use it. The
radar essentially is the Chinese equiva-
lent of our Q-36 Firefinder that can
detect MLRS firing at approximately
30 kilometers.

G-6 Rhino Howitzer. This is a South
African self-propelled (wheeled) 155-
mm howitzer with a range of up to 39
kilometers (base bleed). Only the BCTP
OPFOR has used this system; however,
the dirt CTCs are using other long-
range tube systems.

Unmanned Aerial Vehicles (UAVs). A
variety of UAVs are available, either
with a pre-programmed flight path al-
lowing approximately 150 kilometers
of reconnaissance depth or a true re-
motely piloted vehicle (RPV) with an
approximate reconnaissance depth of
50 kilometers. In the near future, the
OPFOR at the dirt CTCs will have ac-
cess to simulated UAVs.

According to FM 100-12 Army The-
ater Missile Defense Operations pub-
lished in March 2000, “Threat experts
project more than 50 UAV developer
countries and 75 UAV user countries by
2005.” Some of these countries include
Russia, China, France, South Africa,
Iraq and Iran.

SA-18 Grouse. This is a Russian-made
man-portable air defense system

(MANPADS) that intelligence ana-
lysts at the TRADOC Deputy Chief
of Staff for Intelligence (DCSINT)
have assessed to be about 90 percent
as effective as a Stinger.3 Overall,
there is an increased number of
MANPADS that are more lethal. All
the CTCs use this system.

OPFOR Surrogate Vehicle (OSV).
A product upgrade for the BMPs
used at the NTC and CMTC, the
OSV has a Bradley turret on a
VISMOD M113 chassis. It has a 30-
mm cannon and fires the AT-5
ATGM. OSVs can carry five AT-5
missiles and engage armored targets

at a range of 4,000 meters.
Expendable Battery-Powered Global

Positioning System (GPS) Jammers.
These deny forces the use of GPS. The
GPS jammers’ range is approximately
400 to 1,000 square meters, depending
on battery life. The CMTC probably
will use this system.

Expendable Battery-Powered Radio-
Frequency Jammers. These deny forces
the use of a particular frequency range.
The radio frequency jammers’ range is
approximately 400 to 1,000 square me-
ters, depending on battery life. The
CMTC probably will use this system.

Another significant change to OPFOR
equipment is the doubling or tripling of
the quantity of anti-tank systems in the
force with an emphasis on infantry as
the primary tank killers. Also, the
OPFOR reconnaissance units will have
hand-held thermal viewers with a range
of 2.5 kilometers.

COE OPFOR Tactics. One of the
innovations the FM 7-100 series dis-
cusses is an offensive mission called a

9A52-2 Smerch

IL-220U Artillery-Locating Radar
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“Strike.” This mission is “an attack de-
signed to destroy a key enemy organi-
zation through a synergistic combina-
tion of precision fires and ground ma-
neuver in a small span of time.”

The effects of a successful Strike are
more than just the loss of a number of
combat systems. Rather, defeat comes
through the paralysis that occurs when
a key organization is completely devas-
tated in a small span of time.

The OPFOR has brigade tactical
groups (BTGs) and division tactical
groups (DTGs). The DTG is essentially
a task-organized division-level unit. The
OPFOR’s operational-strategic com-
mand (OSC) is a corps- or army-level
organization. Both the DTG and OSC
can execute Strikes. (Strikes are beyond
the capability of a BTG without aug-
mentation.)

Command and control for a Strike is
provided by an integrated fires com-
mand (IFC). The IFC commander is
roughly equivalent to the old chief of
rocket troops and artillery. Interestingly,
one of the command and control op-
tions available to the DTG or OSC com-
mander is to place the IFC commander
in charge of both fires and maneuver
elements involved in a Strike.

As in all OPFOR offensive missions,
there is a fixing force, an assault force
and an exploitation force for the Strike.

Fixing Force. In a Strike, this force
focuses primarily on fixing enemy forces
that might come to the aid of the target
formation. Maneuver forces, precision
fires, situational obstacles, chemical
weapons and electronic warfare (EW)
are well-suited to fix forces.

Assault Force. The assault force in a
Strike creates the conditions that allow
the exploitation force to complete the
destruction of the target formation. One
way the OPFOR does this is by using
reconnaissance fires. This is the inte-
gration of reconnaissance, intelligence,
surveillance and target acquisition
(RISTA) assets with fire control and
weapon systems into a closed-loop,
automated fires system that detects,
identifies and destroys critical targets in

minutes. The assets designated for re-
connaissance fires are under the cen-
tralized control of the IFC commander.

Reconnaissance fires enable the
OPFOR to deliver rotary-wing air, sur-
face-to-surface missiles (SSM), cruise
missiles and artillery fires (including
precision munitions) on enemy targets
very rapidly. The likely targets for re-
connaissance fires are RISTA assets or
anything that can detect or prevent a
successful Strike. In addition, recon-
naissance fires may target assets that
speed recovery after a Strike, such as
logistical and casualty evacuation assets.

Exploitation Force. The exploitation
force in a Strike completes the destruc-
tion of the target formation and most
often will consist of highly lethal ground
maneuver formations and precision
long-range fires systems. Armored or
attack aviation units are ideally suited
to be the core of the exploitation force,
but a Strike may be successfully ex-
ecuted without maneuver forces. The
exploitation force may be comprised
entirely of long-range fire systems.

OPFOR TTPs. Here are six TTPs the
OPFOR uses.

Long Shooters Employed at Near-
Maximum Range. The Smerch with its
90-kilometer range and other OPFOR
systems have a significant range advan-
tage over our MLRS, even when MLRS
is using extended-range rockets (ER-
MLRS). For most of the fight, the bulk
of the OPFOR artillery assets fire from
well outside of standoff range, thus lim-
iting their risk to counterfire. The short-
er-range systems join the fray only when
engaging important targets, such as
those in an OPFOR Strike mission.

Displacement Time versus ATACMS
Approval Time. While the OPFOR long
shooters may be outside of ER-MLRS
range, they are not out of ATACMS
range. However, most OPFOR systems
can displace in under three minutes, far
shorter than the time it takes to get ap-
proval to launch an expensive ATACMS.

Dispersion. While the concept of dis-
persion is certainly not new to the
OPFOR, he now has an improved capa-
bility to mass fires without massing
systems. Training units should not ex-
pect to see large artillery concentrations
in the form of army group rocket artil-
lery (AGRA), army artillery groups
(AAGs), division artillery groups
(DAGs) or regimental artillery groups
(RAGs)—they are artillery formations
of past OPFORs. At all the CTCs, the
COE OPFOR often fights with only one

to three systems at any location on the
battlefield.

Position Systems in Urban/Protected
Sites. This is nothing more than a vari-
ant of the famous Iraqi “human shield”
tactic. The OPFOR can fire at friendly
forces and then take advantage of the
time it takes for friendlies to get ap-
proval to fire into an urban or protected
area. If the OPFOR has moved, friendly
counterfire could cause collateral dam-
age, perhaps casualties, and result in
negative media coverage—which may
be the OPFOR’s originally intended
results. Even if friendly forces destroy
the OPFOR weapon, the damage done
in terms of international public rela-
tions could outweigh the tactical advan-
tage of taking out the system.

Streamline Sensor-to-Shooter Links.
To get more responsive fires, the OPFOR
has cut out layers of bureaucracy in its
shooting system. The OPFOR usually
does not have the same concern for
preserving human life that US forces
do, so he won’t care about collateral
damage or whether or not the soldier
calling in the mission has “eyes on” the
target.

In many cases, the OPFOR sensor will
talk directly to the shooter. This is par-
ticularly true when the sensor has a laser
target designator and the OPFOR is
employing a lone Krasnopol-capable
system. (For information about the So-
viet-made Krasnopol, see the article
“Krasnopol: A Laser-Guided Projec-
tile” by Walter L. Williams and Michael
D. Holthus in the September-October
2002 edition.)

Friendly Force TTPs. Here is a sum-
mary of some of the TTPs that friendly
forces have used successfully against
the COE OPFOR.

Countering the OPFOR Range Ad-
vantage. This is not an entirely new
problem as the OPFOR has used such
systems as the Chinese WM-80 with an
80-kilometer range for years. The COE
OPFOR’s emphasis on extreme disper-
sion, however, does add to the com-
plexity of the problem. Here are some
TTPs units can use to counter the
OPFOR’s ability to fire beyond the range
of MLRS rockets.

• First units detect the long-shooters.
This, in itself, is problematic. The most
common method in Warfighter exer-
cises is to detect long-range systems,
such as the WM-80 and the Smerch,
using a Q-37 radar with a long-range
tape that gives a probability of detec-
tion beyond the standard range of 50

OPFOR Surrogate Vehicle (OSV)
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kilometers. But this Version 10 radar
software is not fully tested and, as such,
has not been fielded.

Then units determine if the system is
on the high-payoff target list (HPTL) by
checking the attack guidance matrix
(AGM) and, if it is, use the target selec-
tion standards (TSS) to engage the tar-
get. The AGM pre-approves engaging
the target with ATACMS; thereby, units
avoid the time-consuming approval pro-
cess.

• A second method for engaging HPTs
beyond ER-MLRS is by using the Q-37
long-range tape to detect the target and
then cueing intelligence assets to track
the target. Joint surveillance and target
attack radar system (JSTARS) tracks
the movement of the asset, and then a
UAV (dynamically re-tasked from a
nearby location) stays on the target un-
til ATACMS, fixed-wing aircraft or at-
tack helicopters can engage it.

• A third technique for engaging these
types of targets is to destroy them via a
raid. Systems such as the WM-80 and
the Smerch have a long minimum range
and cannot engage targets inside that
range. Artillery and (or) infantry can be
transported to inside the minimum range
of the OPFOR targeted system to de-
stroy it in an artillery raid, a combina-
tion of indirect and direct fires or by
direct fires alone.

Targets in Restrictive-Fire Areas
(RFAs). This is not a new problem ei-
ther as various threats, such as North
Vietnam and Kosovo, have hidden be-
hind their populace. There are essen-
tially two basic TTPs to use in these
situations.

• Units make the judge advocate gen-
eral (JAG) officer part of the targeting
team. As an example, the targeting team
in a maneuver brigade typically con-
sists of the brigade executive officer,
brigade S3 (or battle captain), brigade
S2 and brigade fire support officer
(FSO). To minimize collateral damage,
the JAG officer attends all targeting
meetings as the expert on the rules of
engagement (ROE). When a target is
located inside an RFA, he advises the
commander as to whether or not the

commander should engage it with indi-
rect fires. Timely and appropriate legal
analyses as to whether or not targets in
urban or protected areas can be engaged
under the ROE are critical for military
operations in the COE.

• This TTP is based on mission, en-
emy, terrain, troops, time and civil con-
siderations (METT-TC). To minimize
collateral damage against targets lo-
cated in RFAs, units engage these tar-
gets with direct fires vice indirect fires.
Units send highly mobile infantry and
human intelligence (HUMINT) teams
into the RFAs to engage and destroy the
targets. This requires the infantry and
HUMINT to be ready with little notice
to increase the probability of finding
and destroying such targets.

UAVs can be helpful but only if the
OPFOR target is easily distinguishable
from the population. For example, a
Smerch can’t easily blend into the popu-
lation in contrast to a dismounted mor-
tar squad.

The Reconnaissance/Counterrecon-
naissance Fight. Again, this is not a
new problem, but it is more difficult
now with the fielding of the OPFOR
OSV and hand-held thermal sights. Stud-
ies have shown for years that units that
win the reconnaissance/counterrecon-
naissance fight at the CTCs tend to win
battles. Despite the advent of OPFOR
UAVs, ground reconnaissance remains
the OPFOR’s primary means of gather-
ing intelligence.

Here is what the Center For Army
Lessons Learned (CALL) says: “Ground
reconnaissance is the key to the OPFOR
situational awareness. They will invest
up to a battalion for aggressive recon-
naissance. Ensure you have an equally
aggressive counter-reconnaissance
plan….Deny the enemy his eyes and
you are on your way to victory.”4

The only way to deny the OPFOR his
ground reconnaissance eyes is to kill his
scouts and keep killing them—the
OPFOR always will replace dead scouts.
Units must plan to win this fight by
resourcing the victory. This means us-
ing lots of artillery—our scouts can’t
kill an OPFOR scout in a BMP or even

Major W. Wayne Ingalls, Military Intelli-
gence (MI), is the Chief of the Target
Acquisition Division in the Fire Support and
Combined Arms Operations Department
(FSCAOD) of the Field Artillery School, Fort
Sill, Oklahoma. Prior to that, he was a G2
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as S2 for the 1st Brigade, 1st Infantry Divi-
sion (Mechanized), Fort Riley, Kansas;
Commander of Headquarters and Head-
quarters Service Company (HHSC) of the
103d Military Intelligence Battalion, and S2
of the 2d Battalion, 70th Armor in the 3d
Infantry Division (Mechanized), Germany;
and S1 and Assistant S3 of the 163d Military
Intelligence Battalion, 504th MI Brigade, III
Corps, Fort Hood, Texas. He holds a Mas-
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Endnotes:
1. “After the Taliban: Facts and Figures” by The Guardian, United Kingdom, 1 November 2002.
This document is online at http://www.guardian.co.uk/afghanistan/story/0,1284,805570,
00.html.
2. Tony Pietrantonio, Intelligence Planner in the Plans and Exercise Maneuver Control Group
at the Joint Readiness Training Center (JRTC), Fort Polk, Louisiana, presented “The Contem-
porary Operational Environment: Assessment and Implementation Time Line” PowerPoint
briefing at the JRTC in June of 2002.

3. Author’s note taken during the “COE Replication Requirements (COE OPFOR)” by
Lieutenant Colonel Jon Cleaves of the Training and Doctrine Command (TRADOC) Deputy
Chief of Staff for Intelligence (DCSINT) during the 7th Annual Worldwide OPFOR Conference
at Aberdeen Proving Ground, Maryland, in April 2002.
4. “How to Fight at the Combat Training Centers (CTCs): The Contemporary Operational
Environment (COE) Handbook,” Handbook 02-xx, Version 1 (Fort Leavenworth, Kansas:
Center for Army Lessons Learned). This CALL handbook is online at http://call.army.mil/
products/ctc/coe-handbook/coe-toc.htm.

a BRDM with direct fire. This also means
that “first string” personnel must be
alert and fight this fight continually,
even during the “fuzz factor” time from
about 0100 to 0300.

Conclusion. Fort Sill is incorporating
COE OPFOR instruction into several
courses. The Pre-Command Course,
Captain’s Career Course, Officer Basic
Course and Warrant Officer Advanced
and Basic Courses all have instruction
on the COE OPFOR doctrine, tactics
and equipment. However, the instruc-
tion is only an overview, so graduates
will need additional training in units.

The National Simulation Center at Fort
Leavenworth, Kansas, will field a
Caspian Sea scenario that incorporates
the COE, probably in the summer of
2003. Once installation simulation cen-
ters have this scenario, the COE OPFOR
will become a reality in Janus training.

With the incorporation of the COE
OPFORs at the CTCs and into other
training methods, US Army training
becomes more realistic and relevant. As
FA units fight this OPFOR during train-
ing and continue to face COE threats
around the world, they will refine fire
support TTPs and devise new ones to
defeat the COE enemy.
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On the morning of 28 January
2002, the 3d Armored Cavalry
Regiment (ACR) executed a

combat mission as assigned by III Corps
during its Battle Command Training
Program (BCTP) Warfighter exercise.
As the regiment approached the city of
“Tongduchon,” it received a high vol-
ume of fires resulting in personnel and
equipment casualties from enemy artil-
lery located at multiple points inside the
city.

The corps G5/civil affairs officer had
listed the city on the protected target list
(PTL). The corps fire support element
(FSE) had established a corps restricted
fire area (RFA) around the city before
hostilities began; therefore, any fires

into the city required coordination with
the corps FSE.

In self-defense, the 3d ACR and its
reinforcing FA brigade fired counterfire
missions into the city. Enemy news
media reported civilian casualties and
property damage and alleged Law of
War violations.

In response, the III Corps Command-
ing General appointed an AR 15-6, Pro-
cedures for Investigating Officers and
Board of Officers investigation into the
matter. Findings from the investigation
concluded that the regimental com-
mander properly conducted a review of
the fires and did not violate the Law of
Land Warfare. The regimental com-
mander articulated a legitimate military

purpose for every target. He directed
the use of observed fires and selected
discriminating munitions to minimize
collateral damage. Finally, the com-
mander made a proportionality assess-
ment by weighing the distinct military
advantage to be gained against likely
collateral damage to ensure he would
not cause unnecessary suffering or ap-
pear to have conducted indiscriminate
attacks. The commander, supported by
his FSE and staff judge advocate (SJA),
was not in violation of the Law of War.

III Corps has established tactics, tech-
niques and procedures (TTPs) to ad-
dress the challenges in targeting enemy
forces using cities and towns as sanctu-
ary. This article describes the legal is-

Legal Issues with Fires in
COE Populated Areas

By General Burwell B. Bell III, Major General Guy M. Bourn,
Colonel Patrick Lisowski, JA, and Lieutenant Colonel Gary A. Agron
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sues and a method to conduct proper
targeting analysis before firing missions
into populated areas.

The New Enemy. The corps faced a
new paradigm in its Warfighter with the
enemy in the contemporary operational
environment (COE). The fire support
target set was the same: mortar, cannon,
rocket and missile systems, command
and control (C2) nodes, radars and lo-
gistical support sites. However, the de-
struction or defeat of this enemy was
much more challenging.

The new enemy operated on a lethal,
nonlinear battlefield. He used an inte-
grated fires command (IFC), much like
the corp’s deep operations coordination
cell (DOCC), to command and control
all lethal fires. His artillery systems had
longer ranges. This opposing force
(OPFOR) used smaller formations than
in the past dispersed on the battlefield,
usually batteries rather than battalions.
He was difficult to defeat employing
conventional counterfire as he used
shoot-and-scoot tactics; thus, engaging
these fleeting targets was challenging.

The enemy was keyed to the fact that
the United States is averse to unre-
stricted collateral damage; therefore, he
used the populated urban and complex
environments for protection and as sanc-
tuaries. The OPFOR exploited civilians
as a protective shield by “hugging” their
lethal, long-range artillery systems next
to churches, schools and homes. He knew
that by arguing Law of War allegations,
coupled with detrimental media cover-
age, US commanders would be more
hesitant to authorize the use of indirect
or aerial fires in populated areas.

A Solution. III Corps Artillery, the
corps FSE and the corps SJA, along
with their divisional counterparts, con-
ducted a Fire Support Seminar in No-
vember 2001 to prepare for the 2002 III
Corps Warfighter exercise. The FSE
and SJA addressed the legal issue of the
friendly force’s targeting a COE OP-
FOR in populated areas while ensuring
friendly fires are prompt, responsive,
effective and don’t violate the rules of
engagement (ROE). Areas addressed
included ROE, target identification, the
authority to approve shooting and the
process to authorize firing units to shoot.
The seminar resulted in two products:
TTP for applying the Law of Land
Warfare to targeting and a populated
area targeting record.

The goal was for commanders to be
able to justify fires against targets
shielded by populated areas. The III
Corps Artillery Commanding General
wanted to ensure that decisions to fire
into populated areas were the result of a
deliberate decision-making process. The
populated area targeting record docu-
mented the decision-making for each
fire mission and came in handy when
commanders were questioned about not
only decisions to fire, but also decisions
not to fire a particular mission.

Additionally, the SJA placed a judge
advocate in all the crucial tactical op-
erations centers (TOCs) within the fire-
cycle. The availability of judge advo-
cates helped communicate to command-
ers that they have the ability to fire mis-
sions previously thought to be “illegal.”

TTP for Applying the Law of Land
Warfare to Targeting. In attacking the

COE OPFOR in populated areas, com-
manders conducted a quick assessment
before delivering indirect or aerial fires.
The four areas assessed were the articu-
lation of the military objectives, mini-
mization of collateral damage, analysis
of proportionality and judging the “rea-
sonableness” of the commander’s actions.
See Figure 1.

Articulating Military Objectives. Com-
manders must first articulate a legiti-
mate military purpose for every target
in a populated or protected area. Ac-
cording to the Law of War, Article 52(2)
of Protocol I, “Attacks shall be limited
strictly to military objectives. In so far
as objects are concerned, military ob-
jectives are limited to those objects
which by their nature, location, purpose
or use make an effective contribution to
military action and whose total or partial
destruction, capture or neutralization in
the circumstances ruling at the time, of-
fers a definite military advantage.”

Examples of “by their nature” mili-
tary objectives are combatants, artillery
weapon systems, ammunition and fuel
depots. Examples of “location” include
bridges, key road intersections and air-
fields. Examples of “purpose” are civil-
ian buses or trucks used to move enemy
troops or equipment and factories pro-
ducing materials to support the war (ball
bearings, electronics, etc.). Finally, ex-
amples of qualifying military “use” in-
clude a school used as artillery headquar-
ters, a hotel billeting troops or a residence
used to hide military supplies.

During the Warfighter, the COE OP-
FOR used the town of Tongduchon for
sanctuary and fired against the approach-
ing 3d ACR. The combatants, artillery
weapon systems and ammunition placed
among civilian buildings were legal
military objectives. Any artillery lo-
cated next to a church, a soccer field or
among houses was an appropriate mili-
tary target. Finally, the use of civilian
buildings to house and headquarter the
artillery units was sufficient cause to tar-
get and attack those buildings.

Minimizing Collateral Damage, Un-
necessary Suffering, Incidental Dam-
age or Indiscriminate Attacks. Collat-
eral damage is defined as “unavoidable
and unplanned damage to civilian per-
sons and property incurred while legiti-
mately attacking a military objective.”
(Quote is from the Operational Law
Handbook, Page 9, published by the
International and Operational Law De-
partment of The Judge Advocate School,
2003, Department of the Army.)

The OPFOR exploited civilians as a protective shield by “hugging” their lethal, long-range
artillery systems next to churches, schools and homes.
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I. Military Necessity—What are we shooting at and why?
1. DTG of Mission: ________________________________________________________
2. Location—Grid Coordinates: ____________________________________________
3. Enemy Target (WMD, Chem, IFC, Scud, Arty, Armor, C2, Log)

a. Type and Unit: _______________________________________________________
b. Importance to Mission: _______________________________________________

4. Target Intel:
a. How Observed: UAV, FIST, SOF, Other: ________________________________
b. Unobserved: Q-36, Q-37, ELINT, Other: ________________________________
c. Last Known DTG of Observation or Detection: __________________________

5. Other Concerns as Applicable:
a. US Casualties—Number: ____________________ Location: _______________
b. Receiving Enemy Fire—Unit: ____________________ Location:____________

II. Collateral Damage—Who or what is there now?
6. City: __________________________ Original Population: _____________________
7. Estimated Population Now in Target Area (if Known): ______________________
8. Cultural, Economic or Other Significance and Effects: _____________________

_______________________________________________________________________

III. Munitions Selection—Mitigate Civilian Casualties
9. Available Delivery Systems within Range: 155, MLRS, ATACMS, AH-64, CAS,

Other: ________________________________________________________________
10. Munitions: DPICM, PGM, Other: ________________________________________

IV. Commander’s Authorization to Fire—Proportionality Analysis
11. Legal Advisor’s Rank and Name: _______________________________________
12. Civil Affairs/G5 Advisor: ________________________________________________
13. Is the anticipated loss of life and damage to civilian property acceptable in

relation to the military advantage expected to be gained?    Yes/No
14. Commander or Representative’s Rank, Name and Position:

______________________________________________________________________
15. Optional Comments: ___________________________________________________
16. DTG of Decision: ______________________________________________________
17. Target Number: _______________________________________________________

Note: Commanders are responsible for assessing proportionality before authoriz-
ing indirect fire into a populated area or protected place (NFA, RFA or PTL). Refer
to ROE; seek legal advice and copy SJA, G5 and FSE.

Copies provided to Commander, FSE, SJA, G5 and PAO.

Figure 1: Populated Area Targeting Record—Military Necessity, Collateral Damage,
Mitigation of Civilian Casualties and Proportionality Assessment

Legend:
ATACMS = Army Tactical Missile System

CAS = Close Air Support
C2 = Command and Control

DPICM = Dual-Purpose Improved
Conventional Munitions

DTG = Date Time Group
ELINT = Electronic Intelligence

FIST = Fire Support Team
FSE = Fire Support Element

G5 = Civil Affairs
IFC = Integrated Fires Command

MLRS = Multiple-Launch Rocket System
NFA = No-Fire Area
PAO = Public Affairs Officer
PGM = Precision-Guided Munitions
PTL = Protected Target List

ROE = Rules of Engagement
RFA = Restricted-Fire Area
SJA = Staff Judge Advocate
SOF = Special Operations Forces
UAV = Unmanned Aerial Vehicle

WMD = Weapons of Mass Destruction

Incurring collateral damage is not a
violation of international law. No Law
of War treaty defines this concept. The
Hague Convention states, “It is espe-
cially forbidden to employ arms, pro-
jectiles or material calculated to cause
unnecessary suffering.” Indiscriminate
attacks that cause incidental injury to
civilian life or incidental damage to
civilian property “excessive in relation
to the concrete and direct military ad-
vantage anticipated” are prohibited by
the Geneva Conventions.

The 3d ACR engaged artillery targets
in the city based on the fires it was
receiving. The Q-37 Firefinder radar
detected the fires originating from many
locations within the city. Counterfire was
directed against the Q-37 acquisitions
only. Artillery was not fired in other loca-
tions of the city, thus limiting collateral
damage and unnecessary deaths.

Proportionality Assessment. The an-
ticipated loss of civilian life and dam-
age to property incidental to attacks
must not be excessive in relation to the
concrete and direct military advantage
expected to be gained. Commanders
must weigh the military objective
against the collateral damage potential
before attacking targets in built-up ar-
eas. To assess proportionality, the com-
mander considers the type of delivery
system and the type and number of mu-
nitions to be employed.

At first, the 3d ACR unnecessarily
restricted its response to the enemy fires
by not returning fire. The staff did not
want to incur any collateral damage. As
the regiment approached the town, ma-
neuver units received artillery fires that
did not affect its advance.

Later that night, the regiment received
fatal artillery fires that slowed the unit’s
tempo. Self-defense justified a response
to the attacks. The standard fire order
for counterfire against artillery targets
is 36 multiple-launch rocket system
(MLRS) rockets. However, the acquisi-
tions came from inside the city of
Tongduchon. The commander, with
advice from his fire support officer
(FSO) and SJA, reduced the number of
rockets to 24 to limit the collateral dam-
age. Close air support (CAS) from avail-
able F-16 aircraft was considered; how-
ever, the FSO determined the munitions
on-board the aircraft would have caused
greater collateral damage than the
MLRS rockets.

Another example of a commander
conducting a proportionality assessment
during the III Corps Warfighter occurred

heavily populated area was dispropor-
tionate and had the potential for exces-
sive collateral damage and civilian suf-
fering. He directed the use of smoke to
obscure the targeting vision of the AT
section and suppress its attacks and,
later, destroyed it by direct fires.

Also during the Warfighter, the 49th
Armored Division received artillery

when the 1st Brigade, 1st Cavalry Divi-
sion, received anti-tank (AT) fires from
an enemy section barricaded in a school
in the town of “Chongchung.” The bri-
gade commander had MLRS, cannon,
mortar and CAS fires available to de-
stroy the AT section. With help from his
FSO and SJA, he assessed that CAS and
MLRS fires against one AT section in a
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1. Identification of the Target

2. Location of the Target

3. Potential for Allies or US to Suffer
Casualties as a Result of the Target

4. Military Objective Gained

5. Prior Knowledge of Potential
Collateral Damage—Protected
Persons or Protected Places Near
the Target

6. Whether the Enemy is Misusing a
Protected Place (School, Hospital,
Church, etc.)

7. Accuracy of the Information (Human
Intelligence Verifies a Sensor)

8. Delivery Systems Available

9. Munitions Employed

10. An Objective Assessment of the
Commander’s Actions—Whether or
Not They Were “Reasonable”

11. Results of the Engagement

Figure 2: Law of Land Warfare Factors to
Consider in Targeting

fires. Q-37 acquisitions classified the
fires as long-range artillery originating
from the city of “Suwon.” The division
could not use MLRS to fire against the
artillery because it was out of range.
The target was also inside a corps RFA.
After analysis using the automated
deep operations coordination system
(ADOCS) software, the corps deputy
fire support coordinator (DFSCOORD)
and the corps air liaison officer (ALO)
assessed the targets were inside a large
park in an RFA.

The DFSCOORD, ALO, SJA and G5
then approached the deputy command-
ing general (DCG) in the III Corps tac-
tical operations center (CTAC) and re-
quested authorization to attack the artil-
lery in the city using CAS. The attack
was of military necessity (self-defense
in response to lethal fires), minimized
collateral damage (the park and sur-
rounding area was not heavily popu-
lated) and was proportional by employ-
ing CAS with joint direct attack muni-
tions (JDAM).

The DCG approved the mission. To
further reduce collateral damage, he
directed the CAS sortie use two JDAMs
per pass versus an entire load of six
bombs per pass. The SJA and G5 re-
corded the mission on the populated
area targeting record.

This battle drill took less than two
minutes and was in time to direct and
destroy the artillery battery in the city of
Suwon.

Judging the “Reasonableness” of a
Commander’s Action. Commanders
have many factors to consider when
applying the Law of Land Warfare to
targeting. (See Figure 2.)

From these criteria, the FSE and SJA
developed the populated area targeting
record. Commanders do not literally
answer each question before engaging
the enemy; rather, each quickly assesses
the situation using the record as a foun-
dation. As each target is attacked, the
FSE, along with an SJA representative,
fills out the worksheet. These records
then are filed so they can be used to
respond to allegations or investigations
initiated due to the event.

Commanders are solely responsible
for decisions to fire into populated ar-
eas. General officers or their designated
representatives approve indirect fires
into populated areas. In III Corps the
general officers delegated authority to
brigade and regimental commanders
with access to judge advocates, but no
lower.

The COE OPFOR knows that media
coverage resulting from firing into popu-
lated areas can destroy public support
for US efforts and alienate our allies.
During the Gulf War, intelligence ana-
lysts submitted the Al Firdus Bunker as
a target. The bunker was camouflaged,
surrounded by wire and guarded by
sentries. Unknown to targeting plan-
ners, Iraqi civilians used the bunker to
sleep in at night. The bunker was bombed
at night and 300 innocent civilians died.
Based on the information known at the
time, the commander’s decision to at-
tack the bunker was not a Law of War
violation, but it was an adverse media
event and the US deeply regretted the
incident.

The Iraqi government tried to use the
media to erode public and coalition
support, presenting the US as inhumane
and willfully killing women and chil-
dren in the bunker. But ensuing investi-
gations justified the targeting process—
based on what the commander knew at
the time, the bunker target met the re-
quirements for military necessity and
the attack minimized collateral damage
and was proportional.

When the enemy improperly uses pro-
tected places (hospitals, schools,
churches, etc.) to hide or shelter their
forces and fire against friendly forces,
the enemy is violating the Law of War;
those places lose their protected status.
Consequently, more collateral damage
should be expected when enemy ground
forces and weapons systems are inter-

mingled in populated areas, particu-
larly when US ground units return fire
in self-defense.

Unfortunately, due to the fog of war
that surrounds the contemporary battle-
field, even with current technological
advances,  it is impossible to prevent all
collateral damage or noncombatant ca-
sualties. Commanders who conduct
proper targeting analysis before firing
missions into populated areas can re-
duce the risk of collateral damage and
civilian casualties and be prepared to
respond to adverse media reports as
well as Law of War allegations.
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Why Can’t
Joe Get the
Lead Out?
By Colonel Gary H. Cheek

“If there is one
thing a Dogface
loves, it is
artillery—
his own.”
Audie Murphy, To Hell and Back
(New York: MJF Books, 1949)

After 20 years of automation, at
least six different fire direction
computers and countless ver-

sions of software, are we better today?
Are our fires faster or slower? More or
less precise? Can we do more things at
once or are we driven to sequential op-
erations? Are our operations simpler or
more complex?

Certainly in some ways we are better.
We are more precise, and our com-
puter systems are far more capable
than they were even a few years ago.

It is troubling, however, that while
we are more accurate than ever before,
our fires are slower, impersonal and
sequestered in a fire support stovepipe
isolated from maneuver. Indeed, in

today’s information age, we have lost
the human dimension of fire support
and are operating with an overly cen-
tralized, complex and marginally re-
sponsive fire direction system.

The time has come for a visit to our
past to reassess our doctrinal close sup-
port fire direction procedures and find a
new way ahead that leverages the vir-
tues of the information age yet allows
the most powerful computer of all—the
human mind—to orchestrate the com-
plex business of fire support. This will
allow Joe to “Get the lead out.”

Looking Ahead Through the Past.
Who, you might ask, is “Joe?” On 26
January 1945, Second Lieutenant Audie
Murphy won the Medal of Honor di-
recting artillery fire and firing a ma-
chine gun off the top of a burning tank
destroyer. While recreating this action
in the movie To Hell and Back, Murphy,
playing himself, calls-for-fire, implor-
ing the fire direction center (FDC) to
“Tell them Joes to get the lead out.”

In the banter that takes place between
Murphy and the FDC, a bond develops
between Murphy and the firing battery.
Murphy says, “You’re right on the nose,
keep it coming.” “Good shootin’, Mac;
the tanks are heading for cover.” The
FDC responds, “Send us a correction;
let’s stay on those tanks.” Murphy re-
plies, “Just keep after that infantry!”
The FDC asks, “How close are they?”
Murphy responds, “Hold the phone, I’ll
let you talk to them!”

In fact, Murphy made seven 50-yard
corrections on his fire mission to keep
fires on the lead German elements. On
his final correction, the FDC responded
“50 over? That’s your own position.”
Murphy responded, “I don’t give a
damn. 50 over.”1
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communications would lose Murphy’s
mission. Or it would not meet the attack
criteria and would receive a review or
two, significantly delaying it or running
the risk of a higher command post’s
rejecting it. Then the mission that started
550 yards from the observer’s position
would require automated clearance of
fires.3

This decision-making process would
not appreciate Murphy’s plight as no
emotion would connect the fact that
Murphy is alone against six tanks and
two reinforced rifle companies. How
could he convey his plight to the firing
battery? How would the battery know it
was “on the money”? How would it
know how close the enemy was or
whether the tanks were heading for
cover? The answer is that the battery
never would know because Murphy’s

Wounded, Murphy retreated from his
position, recalling, “As if under the in-
fluence of some drug, I slide off the tank
destroyer and, without once looking
back, walk down the road through the
forest. If the Germans want to shoot me,
let them. I am too weak from fear and
exhaustion to care.”2

This scenario strikes at the heart of
what is wrong with the direction of our
information-age Army, and, more spe-
cifically, “Joe” of the Field Artillery
and fire support. We have lost the hu-
man dimension of fire support, the inti-
mate bond between observers and fir-
ing batteries and all that comes with it.
We have lost the ability to transcend
quantitative data with intuitive judg-
ment and exercise that complex transla-
tion of emotions and instincts into ac-
tion, feeling the sense of urgency that

comes from human need and the great
sense of satisfaction that comes from
serving your fellow soldier.

Imagine if Lieutenant Audie Murphy
were in combat today. He would make
a voice call for artillery fire to his com-
pany fire support officer (FSO) who
would input the call-for-fire into his
handheld terminal unit. Or perhaps
Murphy would input the call-for-fire
into his Force XXI battle command
brigade and below (FBCB2) terminal
and send it forward. See Figure 1.

In the perfect world, this call-for-fire
would zip through the intervention
points (IPs) of the task force fire sup-
port element (FSE), brigade FSE, bat-
talion FDC, battery FDC and, ultimately,
to the guns that would fire, all with a
digital processing time of perhaps two
minutes. More likely, however, broken
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1. FIST sends CFF to the battalion FSE with FFE “When Ready” method of control.
2. The battalion FSE analyzes the target against mortars and FA, selects the FA option and

sends the FA fire request to the brigade FSE and mission info to the brigade TAC and
FSCOORD. (The fire request may be sent to the brigade TAC and info to the brigade FSE.)

3. The brigade FSE analyzes the target to determine the order to fire to the DS FA CP.
4. The FA battalion CP analyzes the target to determine the battery to fire and sends the

fire order to the battery FDC.
5. The battery FDC performs technical fire direction, sends howitzer commands to the GDUs

and MTO through the battalion FSE to the FIST.
6. The cannon GDUs fire When Ready and send “Shot,” “Splash” and “Rounds Complete”

to the battery FDC.
7. The battery FDC relays “Shot,” “Splash” and “Rounds Complete” through the battalion

FSE to the FIST.
8. The FIST observes the fire and sends “End of Mission” through the battalion FSE to the

battery FDC.
9. The battery FDC sends “End of Mission” to the cannon GDUs and generates an MFR to

place the target in an inactive state.
10. The battery FDC sends the MFR to the DS battalion CP to be forwarded to all AFATDS

in the mission chain.

AFATDS = Advanced Field Artillery
Tactical Data System

Bde = Brigade
Bn = Battalion

Btry = Battery
CFF = Call-for-Fire
CP = Command Post
DS = Direct Support

FDC = Fire Direction Center
FFE = Fire for Effect

FSCOORD = Fire Support Coordinator
FSE = Fire Support Element
FOs = Forward Observers

GDUs = Gun Display Units
MFR = Mission Fired Report
MTO = Message to Observer

TAC = Tactical Command Post

Figure 1: Current Doctrine—Execute Fire Support Team (FIST) Fire Missions with FA Cannons

Legend:
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mission, after all, would be just another
email message.

The truth is that we would not use
digital for such a fire mission in combat,
just as most of our observers don’t use
digital devices for fire missions at our
Combat Training Centers (CTCs) and
in most training. That begs the ques-
tion: Why do we persist in developing
technologies that don’t work well for
our core task of providing close sup-
porting fires to our maneuver forma-
tions?

Imagine a late-night scenario where a
Marine long-range reconnaissance pa-
trol (LRRP) is under attack and the only
unit within supporting range is a US
Army FA battery. A quiet voice whis-
pers over the fire direction net, “Is this
a uniform sierra alpha [US Army] Red-
leg?” The battery FDC acknowledges
and processes a mission for high-explo-
sive munitions (HE) and variable-time
fuzes (VT) on the exact grid of the
LRRP.

“Just shoot it out here and give us,
‘Shot.’ We’ll get down,” a tense voice
states, trying to keep as quiet as pos-
sible.

The battle rages for several hours, and
the battery provides illumination and
coordinates reinforcing artillery fires to
help the besieged Marines. The FDC
listens as the Marines cross talk on the
fire direction net, hearing gunfire and
shells exploding as the LRRP clings to
survival. By 0230, the action is over.
The last message from the LRRP sums
up what happened, “Man, we were out
here all alone and in deep shit until we
called you. We love our uniform sierra
alpha brothers. Dragon 6, out.”

Far fetched? This action took place in
Vietnam on 28 June 1968, and the FDC
captured the action on a tape recorder.
In fact, the FDC replayed it for the
soldiers on the gun line so they could
understand the urgency of a contact fire
mission.

That same LRRP called the battery
every week for weeks after, just to wish
the Redlegs well and thank them again
for the fire support that saved the LRRP
that dark night of 28 June.4

In the joint world, do we really expect
to have this type of compatibility digi-
tally? Do our gun sections and FDCs
have this kind of bond with their ob-
servers?

Leadership is the most important ele-
ment of combat power; it is what allows
commanders to combine firepower,
maneuver, information and protection

into a synergistic whole. It is a human
endeavor that the information age can
only assist, not replace. In the business
of fire support, leadership is no less
important as it is the human interaction
of leaders and soldiers that allow us to
make intuitive assessments and bring
the decisive effects of fires to bear.

One such case occurred on 16 April
1953 in the struggle for Arsenal Hill
during the Korean War. In this action,
Second Lieutenant William DeWitt,
fresh out of the Officer’s Basic Course
at Fort Sill, was visiting the front to
receive coaching from the experienced
First Lieutenant Edward Haley. Unfor-
tunately, Chinese artillery struck the
artillery observation post, severely
wounding the entire observation team,
leaving a blinded DeWitt in charge.

As the Chinese infantry attacked the
position, the company continued to fight
with small arms and planned “flash fires”
with devastating effects on the enemy.
However, the determined enemy fought
on, breaching the wire and closing in on
the bunker complex.

Despite his wounds and inexperience,
DeWitt took action. “[DeWitt] had never
given an order in war. He had not been
authorized to take over from Haley. But
one thing prompted him to act. He said
to Drake [in the bunker complex], ‘I
hear grenades outside.’ Drake listened
and replied, ‘You’re right.’ ‘They’re
coming closer,’ said DeWitt, ‘and there

are more of them.’ Filled with self-
doubt, he reached for the PRC-10. The
radio worked; he was talking to Kimmitt,
his battalion commander. Uncertainty
filled him as he said it, ‘Give us VT
fire—lots of it—right on the position.’

“What followed is proof of which lies
in the right words spoken at a crucial
moment; they have the power to change
the course of a life. Back came Kimmitt’s
voice, ‘Very good, very good, very
good, Son.’ It was like a light suddenly
shining on DeWitt….In a matter of sec-
onds—43 of them—the killing shell
was breaking over Arsenal Hill directly
over DeWitt’s head.”5

In our digital world with requirements
for 16 hours of sustainment training per
week, do we really expect a new second
lieutenant to be able to make the auto-
mated system work for him—in con-
tact, wounded and blinded? Will an
Effects Management Tool allow a bat-
talion commander to expedite fires while
providing reassurance to an untried
observer bringing fires in on his own
position?

Today’s Digital System. A visit to
our past shows what we have lost in our
20-year struggle with digital operations
and the implications for fire support.

No Soldier-to-Soldier Bonding. First,
and most obvious, fire support has lost
its soldier-to-soldier bond. Our doc-
trine and equipment put us in a digital
world where faces, emotions and in-

Our doctrine and equipment put us in a digital world where faces, emotions and instincts
are lost. Fire missions have become anonymous and the routines to process them unaccount-
able as no one knows the status of the mission once it’s transmitted to the next IP.
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stincts are lost. Fire missions have be-
come anonymous and the routines to
process them unaccountable as no one
knows the status of the mission once it’s
transmitted to the next IP.

Our automated system replaces lead-
ership with control, mandating a fire
mission run through programmed IPs
for approval rather than the com-
mander’s intent driving junior leader
initiative. How can our digital system
accommodate the emotions of Audie
Murphy or our Marine LRRP? How can
senior leaders sense the urgency of battle
and apply seasoned, calm leadership
when no emotion comes with the call-
for-fire?

Contradicts Leadership and Initiative.
Our doctrinal system contradicts our
leadership doctrine and the initiative
that is the hallmark of the US Army. By
its very nature, our automated system is
very centralized with a series of head-
quarters screening missions. Today’s
FSOs believe it is their job to screen
missions—not just to clear missions,
but to question whether the missions
meet the attack criteria derived during
the military decision-making process.

This belies our combat history where
decentralized execution with subordi-
nates afforded maximum latitude
yielded the best results. Who in today’s
Army would trust a maneuver shooter
or a Field Artillery lieutenant to execute
a fire mission without supervision? We
did so routinely in 1968—what has
changed so much today?

Complexity of Our Automated System.
Our automated system is very complex
and fraught with hazards to derail calls-
for-fire. By the time our fire missions
have survived the gauntlet of broken
communications, IPs, leader decisions
and voice relays, we have lost so much
time that the mission may no longer be
relevant or, worse, that friendly forces
may now be in the target area.

With all the intervening headquarters,
our FDCs usually have no idea who the
observer is. As a result, observers never
hear “Shot,” never adjust missions and
certainly would not get enough warning
to “get down.” Our rhetoric espouses the
virtues of connecting sensors-to shooters,
but in reality we do just the opposite.

Getting the Lead Out. So how do we
fix the system? First, let’s recognize

some of the virtues of our current sys-
tem. It has proven its responsiveness
and capability far beyond any analog
voice system in many areas, of which
counterfire and shaping operations be-
yond the coordinated firing line (CFL)
are examples. It is terrific for transmit-
ting large volumes of data with great
precision, such as fire support coordi-
nating measures (FSCM), meteorologi-
cal messages, target lists and howitzer
firing commands. It also has proven
itself in the simulation world, as the
advanced FA tactical data system
(AFATDS) is highly regarded as a cham-
pion of the Corps Battle Simulation
system and would seem well-suited to
support division- and corps-level op-
erations. But each of these successes
are not connected to the “point of the
spear,” the soldier under fire. It is at
the point—the execution of fires inside
the CFL—that we must change. See
Figure 2.

Learn from Burger King. We can draw
interesting parallels between our fast-
food industry and our call-for-fire pro-
cedures. If we look at the customers as
our forward observers (FOs), the cash-

Figure 2: Proposed Doctrine—Execute Fire Missions Inside the Coordinated Fire Line (CFL) with FA Cannons
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Endnotes:
1. Audie Murphy, To Hell and Back, Universal Pictures, Inc., 1955.
2. Murphy, To Hell and Back, 241-243. Note that correcting fire in World War II required the
observer to make corrections off the gun target line. Murphy’s command of “50, over” directed
the FDC to repeat the mission after reducing the gun target range by 50 meters. This roughly
corresponds to today’s “drop 50” corrections along the observer target line.

3. Ibid., 239. Murphy’s initial correction is 200 right, 200 over. Combined with his 350 yards
of 50-yard corrections, the initial rounds impacted approximately 550 yards from his position.
4. Jim Gleckler, Redleg: An American Artilleryman’s Personal Account of the Vietnam War
(Miami: Northeastern Oklahoma A&M College, 1985), 112-117.
5. S.L.A. Marshall, Pork Chop Hill (Nashville: The Battery Press, 1956), 29.

iers as our FDCs and the cooks as the
gun line, we can learn some lessons in
efficiency to improve our system.

Note that in the typical fast-food setup,
there are multiple cashiers to process
orders simultaneously. With the push of
a button, the order is input into the
system with allowance for various com-
binations and options. Burger King kept
the cashier-to-customer connection
rather than allow the customer to punch
in his order. Burger King obviously
values the human interaction and is wary
of the problems and poor service that
might result from “untrained” custom-
ers’ input into its system. Burger King,
in fact, can accept an order from almost
any “untrained observer” and does so
routinely with tourists from foreign
lands.

Note that as the order is completed, a
digital burst goes to the cooks to pre-
pare the meal and that within minutes,
the server provides the food as ordered.
There is no loop that seeks parental
approval of the order or matches the
order against corporate policy in order
to tell the customer what he wants.

The Burger King system maintains
the human dimension, leverages digital
communications for precision, allows
for simultaneous actions, requires little
technical training and is incredibly
simple.

Simplify the System. Where do we go
from here? First, we need to eliminate
FO digital devices from our modified
tables of organization and equipment
(MTOEs). With few exceptions, the
FO’s equipment does not make him
more effective; it merely automates an
analog process. In fact, you could argue
that the technical training required for
him to operate his devices actually make
him less effective as time needed for
tactical training is diverted to develop
technical skills.

What our observers need is a single
target location device that, with the touch
of a button, provides an accurate 10-
digit grid at 10 kilometers, day or night.
Currently our observers have to con-
tend with multiple cables, batteries and
devices, none of which can produce an
accurate grid without combining the
features of all.

Second, we need a Burger King-type
computer designed to allow FDCs to
rapidly process voice fire missions into
digital bursts to firing batteries or guns.
With this computer, we need a new
command and control architecture that
allows for decentralized execution and
direct sensor-to-shooter communica-
tions. The architecture needs multiple
voice fire direction nets to accept calls-
for-fire with a simple system in the FDC
to translate voice calls-for-fire into a
digital fire orders. With this architec-
ture, the FDC’s job is to coordinate
clearance of fires while preparing the
guns for the fire mission.

If we truly trust our Field Artillery
lieutenants, we will place battery FDCs
in charge of those nets and monitor the
calls-for-fire at the battalion and task
force levels as we did 30 years ago. And
we can keep AFATDS at the battery,
battalion and task force levels to man-
age the combat information that is not
time-sensitive or critical to the human
dimension of our business.

Imagine if we matched a Field Artil-
lery battery with Crusader-like capa-
bilities on four fire direction nets in
support of a Stryker Brigade. The sys-
tem would have extraordinary power to
mass fires simultaneously on a distrib-
uted battlefield.

No doubt there are digital warriors
reading this article who would tell me
the Genesis device is on the horizon—
that the latest Palm Pilot forward obser-
vation device coupled with the new
digital radio and the Effects Manage-
ment Tool will make it all good. Per-
haps I am an analog dinosaur who clings
to past glories and cannot see the great
potential of emerging technology. But I
suspect I am one of many who believe
that digitized systems simply won’t
work for close supporting fires and that
new equipment cannot fix what is fun-
damentally wrong.

At best we espouse to “plan digital and
execute voice,” which has doomed us to
fight with an inefficient single voice fires
net. This approach has become defacto
doctrine despite two decades of official
digital doctrine that states otherwise.

The question is, “Do we have the cour-
age to backtrack on digital operations

and the information age?” American
companies will make what we ask them
to make—that’s how we got today’s
system. They can make a system like
Burger King’s as well.

US Army Field Artillery FOs have
long been heralded as the greatest kill-
ers on the battlefield, yet today they
must use an unreliable, complex and
overly centralized system. They have
too many radios, devices, cables and
batteries to be successful.

We need to simplify their task and
increase the flexibility of our fires, le-
veraging the smartest computer of all,
the human mind. We must become more
customer-oriented, be able to take any
call-for-fire from any friendly force,
coordinate clearance and execute down
to the last meter.

We must help “Joe” get the lead out.
He must have a simple, reliable and fast
fire direction system with multiple points
of access to fire support and direct sen-
sor-to-shooter links. Finally, Joe must
have voice interaction that allows him
to sustain the bond with maneuver that
is the human dimension of fire support.
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In the summer of 2002, Task Force
Panther, 82d Airborne Division,
Fort Bragg, North Carolina, re-

ceived the mission to replace the 101st
Airborne (Air Assault) Division in Af-
ghanistan in support of Operation En-
during Freedom. Due to limited air-
space and the limited amount of indirect
fire assets tasked—a 105-mm battery
and two 120-mm mortar platoons for the
one FA battalion deploying—the divi-
sion artillery meteorological (Met) team
remained at Fort Bragg. Left without one
of the five requirements for accurate, pre-
dicted fire, Charlie Battery, 1st Battalion,
319th Airborne Field Artillery Regiment
(C/1-319 AFAR) developed techniques
to accurately account for the extreme
climate of the combat theater.

Before the battery arrived, A/1-319
AFAR, already in Afghanistan, was re-
porting range and fuze setting errors
during live fire missions while using
120-mm mortars. These errors largely
were due to the high temperatures and
reduced air density of the Southwest
Asian country. C Battery began to see
similar firing errors when it calibrated in
the desert south of Kandahar. The
battalion’s Q-36 radar at Kandahar re-
peatedly reported rounds impacting over
the target while the radar was set in the
friendly mode.

Due solely to weather conditions, the
fire direction center (FDC) faced nearly
500 meters in range errors. With initial
assistance from the Air Force’s Bagram
weather team, we developed procedures

to negate these errors by using the Air
Force’s Interactive Gridded Analysis
and Display System (IGRADS).

IGRADS is web-based software that
generates 24-hour forecasts of weather
conditions up to 50,000 feet above the
surface for any given latitude or longi-
tude and is accessed through secure
internet protocol relay (SIPR) accounts.
IGRADS outputs the data in the format
of altitude in feet above ground level
(AGL), pressure in millibars, tempera-
ture in Celsius, density in grams per
cubic centimeter, absolute humidity in
grams per cubic meter, wind speed in
meters per second and wind direction
in degrees. The information can be
interpolated and converted into a com-
puter Met message; then with the
weighting factors found in FM 6-16,
Tables for Artillery Meteorology (Elec-
tronic) Ballistic Type 3 and Computer
Messages, it can be converted to a bal-
listic Met message for mortars.

Quantifying the Problem. Although
accounting for Met may make little
difference at installations where the
weather parallels standard conditions
much of the year (such as Fort Bragg),
the lack of Met was a serious deficiency
in the summer heat and high altitudes of
Afghanistan. Low air density, a function
of high temperatures and low pressures,
reduces the drag of a projectile and,
therefore, causes positive range errors.

Heightened temperatures also affect
the drag of a round because of their
effects on the compression waves that
form in front of and behind the projec-

tile. This drag effect
is not linear; but for
most M119A2 fir-

ing data, an increase in
temperature corresponds

to an increase in achieved
range. High desert temperatures com-
bined with high altitudes, therefore,
can cause significant deviations from
standard.

The Army already has had this prob-
lem in Southwest Asia where extreme
temperatures and low density caused
range corrections of up to 4,700 meters
(FM 6-15 Tactics, Techniques, and Pro-
cedures for Field Artillery Meteorol-
ogy, Page 3-13).

Firing Artillery Accurately with
Air Force Met Support

AFGHANISTAN
By First Lieutenant
Joshua D. Mitchell
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The first Met data the Air Force pro-
vided using its IGRADS simulation soft-
ware showed the disparity between the
air density and temperature in our area
of operations and those of standard con-
ditions (represented in the battery com-
puter system’s standard Met file). See
Figure 1. On 10 September, the surface
temperature at Bagram that is 1,456
meters above mean sea level (MSL)
was 299 degrees Kelvin at 1630 local
time. The corresponding temperature in
standard Met was 279 degrees Kelvin.
This seven percent increase would lead
to a 195-meter range error when firing
at a distance of 11,000 meters, accord-
ing to Tabular Firing Table (TFT) 105-
AS-4. Additionally, the air density at
the surface of the Bagram Met was
seven percent lower than the equivalent
altitude of standard Met, leading to a
281-meter range error. These errors are
even more significant when coupled with
the fact that 1-319 AFAR’s main mission
is to provide close supporting fires to Task
Force Panther.

Despite the large differences in tem-
perature and density, pressures only
diverged slightly between the Bagram
and standard Mets. This similarity is
largely due to the fact that Bagram and
the location on which standard condi-
tions is based both are about 30 degrees
latitude, one of the semi-permanent pres-
sure regions created through the earth’s
patterns of air circulation.

Accounting for Temperature Chan-
ges. Before C/1-319th departed Bagram,
the Air Force weather station simulated
Met data for Firebase Cobra Strike at
Khowst that is at an elevation of 1,140
meters. (See the map in Figure 2.) This
Met data gave a good representation of

pressures for the firebase, but it was still
imperative to account for the changes in
temperature that happen within a 24-
hour period. The difference between
the Khowst Met (taken when the sur-
face temperature was approximately 68
degrees Fahrenheit) and the tempera-
ture in the middle of that same day (100
degrees Farenheit) caused a plus-250
meter range error because of temper-
ature’s dual effect on drag. It was not
possible to track these temperature
changes through bi-hourly Met messages,
as is the normal procedure. Instead, we
had to formulate a new technique.

To isolate temperature changes, pres-
sure was set as being independent of

temperature, a decision supported by
later analysis of temperature and pres-
sure changes through different 24-hour
periods. Due to the complexity of me-
teorological conditions, no direct rela-
tionship between temperature and pres-
sure existed in any of the periods studied.

Analyzing temperature gradients over
different periods, we found that surface
temperature changes in a given day did
not affect temperatures at altitudes be-
yond 4,000 feet (approximately 1,250
meters) above the surface. Irrelevant of
the surface temperature, all tempera-
tures from Line 04 of the computer Met
message and above were the same in
any 24-hour period. This trend is dis-
played by the data in Figure 3 on Page
40 from 17 November 2002.

Using this information, we created Met
messages for five-degree surface tem-
perature intervals from 55 to 100 degrees
Farenheit. We calculated these Met mes-
sages by taking the given surface tem-
perature and proportionately reducing
it to the temperature at 4,000 feet, based
on the temperature gradient of the Air
Force Met data. This procedure created
10 Met messages with various surface
temperatures but with identical tempera-
tures at 4,000 feet and above (See Figure
4 on Page 40.) The same pressures were
used for all 10 Met messages.

Once the Met messages were created,
the FDC selected them based on propel-
lant temperature. Because propellant
temperatures usually lag behind air tem-

Figure 2: C/1-319 AFAR computed Met data for Bagram, Khowst and Shkin using the Air
Force’s Interactive Gridded Analysis and Display System (IGRADS).
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perature, whether the air is getting
warmer or cooler, the FDC would select
a Met file offset from the average pro-
pellant temperature. For example, the
80-degree Met would be used if propel-
lant temperatures were increasing and
averaged around 75 degrees Fahren-
heit. In this manner, we accounted for
temperature and its effect on the projec-
tile drag.

While the temperature gradient of cur-
rent Met data is the best representation
of the temperatures of the area for a
given period, the entire temperature
gradient can shift over time. Alterna-
tively, we found that the standard tem-
perature decrease of 6.5 degrees Cel-
sius per 1,000-meter increase in alti-
tude mirrors actual graphs of tempera-
tures for Khowst. (See Figure 5.) There-
fore, one should consider using the stan-
dard temperature change when no re-
cent Met data is available.

A high-burst registration validated
Charlie Battery’s procedures a few days
after we arrived in Khowst. The regis-
tration was conducted 7,005 meters to
the northeast with two observers using
precision lightweight global position-
ing system receiver (PLGR) grids. Af-
ter applying Met and the muzzle veloci-
ties for the registered lot, the range
correction was only two meters with a
fuze setting correction of 0.1. There
was still a significant deviation correc-
tion, but wind data was not known or
applied for the registration.

Further support came during a rocket-
assisted projectile (RAP) shoot to the
northwest using AH-64 Apache attack
helicopters for a laser-adjust mission.
At a range of more than 13,300 meters
and without a registration, the range
correction was merely 33 meters.

Army doctrine warns against using
meteorological information more than
four hours old or more than 10 kilome-
ters from the midpoint of the trajectory
in mountainous terrain. By using
IGRADS and accounting for surface
temperature changes, Charlie Battery
fired accurately with weather informa-
tion that was up to 30 days old.

Some difficulty arose when the bat-
tery conducted missions at altitudes sig-
nificantly different than the Met sta-
tion. When the battery flew to Shkin,
for example, the firing point altitude of
approximately 2,200 meters was nearly
double that of Firebase Cobra Strike
and Cobra’s Met station. Using propel-
lant temperatures as a basis for select-
ing the Met file to use would not work
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Figure 3: Temperature vs Altitude During a 24-Hour Period

Step 1: Access Data From IGRADS Website.
a. Go to http://weather.offut.af.smil.army.mil/igrads.html using a secure

internet protocol relay (SIPR) account.
b. Select Afghanistan—5-kilometer map.
c. Select alphanumeric output.
d. Input latitude and longitude in degrees and minutes.
e. Select the date and time for the Met data —available in one-hour

intervals for a 24-hour period.

Step 2: Convert Raw Data into Computer Met.
a. Multiply altitude in feet by 0.3048 to obtain altitude in meters.
b. Add 273.15 to degrees in Celsius to obtain degrees in Kelvin.
c. Based on the age of the Met data, either set wind data to zero or

convert direction to mils and speed to knots. If the time of the IGRADS
Met data matches within a couple of hours of the time the Met message
will be applied, then wind data can be considered fairly reliable.
Otherwise, it should be set to zero.

d. Interpolate the data to obtain the weather information at computer
Met message midpoint altitudes.

IGRADS Generated Met for
34o57’69o17’, 101200 Sep 02

Altitude
(ft AGL)

Surface

1000

2000

3000

4000

5000

Temp
(oC)

26

24

22

19

17

14

Pressure
(mb)

848.28

819.34

791.07

763.56

736.81

710.70

Converted Altitude
and Temperature

Altitude
(m AGL)

0

305

610

914

1219

1524

Temp
(oK)

299.2

297.2

295.2

292.2

290.2

287.2

Final Bagram Met Interpolated at
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Step 3: Generate Met Messages for Different Surface Temperatures.
a. Using the existing temperature gradient, proportionately converge

temperatures at 1,250 meters (or use standard temperature change of
 –6.5oC per 1,000,-meter increase).

b. Use the same pressures for all Met messages generated.
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Figure 4: Example of Computation of Computer Met Messages Using IGRADS Data
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First Lieutenant Joshua D. Mitchell is the
Fire Direction Officer for C Battery, 1st
Battalion, 319th Airborne Field Artillery
Regiment, 82d Airborne Division, Fort
Bragg, North Carolina, currently deployed
to Afghanistan for Operation Enduring Free-
dom. In his previous assignment with the
82d Division Artillery, he was the Fire Sup-
port Officer for B Company, 2d Battalion,
505th Parachute Infantry Regiment. He
holds Bachelor’s Degrees in Biomedical
Engineering and Mathematical Sciences
from Johns Hopkins University. He was a
Distinguished Graduate of his Field Artil-
lery Officer Basic Course and the recipient
of the Gunnery Award (FAOBC 06-2000) at
Fort Sill, Oklahoma.

Figure 5: Temperature vs Altitude for Three Different Days
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there. Therefore, we had to estimate the
temperature at Cobra’s Met station as
compared to Shkin’s surface tempera-
ture. To avoid simply guessing the tem-
perature difference between the Met
station and the firing point, we used
Table D of the tabular firing table to
help calculate it.

The drawback to Table D is that it only
works for changes in altitudes less than
390 meters. So we extended the data
mathematically and applied human logic
for altitude changes greater than 390
meters.

Easy Access to IGRADS. Once the
Army emplaced a SIPR line into the
artillery tactical command post (TAC)
at Forward Operating Base (FOB)
Salerno, which was a few hundred
meters from Firebase Cobra Strike, we
could get Met data directly from
IGRADS. Not only could we compute
current Met messages for the firebase,
but we also could produce Met messages
for any Met station the mission dictated.

Before departing on a weeklong
ground assault convoy that covered
more than 400 kilometers southwest of
Gardez during Phase III of Operation
Alamo Sweep, we generated Met mes-
sages at two- to four-hour intervals over
a 24-hour period for all three of the
future firing points. (See Figure 4.) In
this manner, the battery no longer had
to estimate the temperature difference
between a current firing point and the
previous Met station or rely on a Met

message that was calculated for a Met
station much farther away than the ad-
vised distance of 10 kilometers.

We prepared the Met messages for the
three new position areas by computing
a day’s average pressure at each zone
for each firing point and then using that
data for each of the 10 Met messages.
We again created Met messages for
five-degree temperature changes, this
time ranging from 30 to 75 degrees
Fahrenheit.

For Firebase Cobra Strike, Met data
now could be forecast with IGRADS
that fell within the distance and time
requirements of FM 6-15. Based on a
daily access to the SIPR net, we could
account for winds after we converted
the wind speeds to knots and wind di-
rections to mils. When it was not fea-
sible to obtain the Met data for the day,
we did not account for wind and used
the average pressure profile to generate
Mets, as explained in Figure 4. Wind
changes are often enough to prevent an
FDC from using wind data that is even
a few hours old.

Ballistic Mets. IGRADS output also
can be converted to ballistic Met mes-
sages for mortars, a capability that has
become more important to the artillery
due to recent deployments of artillery
batteries armed with 120-mm mortars.

However, a ballistic Met message is
not as straightforward as a computer
Met message. The air density and tem-
perature values at each line of the Met

Figure 6: Procedures for Computing Ballistic Air Density

1. 1213.3 x 0.43 + 1184.4 x 0.57 = 1,196.8 gm/m3

(Standard Ballistic Air Density for Line 2)

2. 985.8 x 0.43 + 977.6 x 0.57 = 981.1 gm/m3

(Bagram Ballistic Air Density for Line 2)

3. 981.1/1,196.8 = 82.0% (Bagram Air Density
for Line 2 Expressed as Percent of Standard)

Standard Air Density
(gm/m3)

Bagram Air Density
(gm/m3)

Weighting Factors
for Line 2

Line 2Line 1

message represent a weighted average
of the conditions from the surface
through that line of Met and back to the
surface again and are listed as percent-
ages of standard. The ballistic air den-
sity for Line 2 is, therefore, a weighted
average of the air densities of Line 1 and
Line 2.

To convert the Air Force Met data to a
ballistic Met message, one must use the
weighting factors and standard condi-
tions found in FM 6-16. Figure 6 shows
an example computation for ballistic air
density for Line 2 of the Bagram Met.
Ballistic temperatures are computed in
a similar manner (consult FM 6-16,
Pages 2-83, 2-104, 2-133).

Future Use of IGRADS. The Air
Force’s IGRADS has proven a power-
ful tool to support an artillery or mortar
battery left without a supporting Met
section. IGRADS allowed C/1-319
AFAR to fire accurately in a rugged
climate despite the lack of normal artil-
lery Met support. Range errors were
small or nonexistent. We could also
have decreased our deviation errors with
more consistently available wind data.

The Field Artillery and Army should
consider tapping into this system or
implementing a similar system. To fully
use the software’s capability and free an
FDC from relying on a spreadsheet or a
calculator, we would have to alter the
output of the software to match the
format of computer and ballistic Met
messages. When that happens, the Army
will be better poised to rapidly react to
small-scale warfare across the globe.

It is likely that another battery will
find itself without artillery Met support
somewhere in the world during future
phases of the War on Terrorism, and it
is in America’s best interest to set it up
for success.

1213.3

985.8

0.43

1184.4

977.6

0.57
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The Army National Guard
(ARNG) now can conduct su-
stainment training on the ad-

vanced FA tactical data system
(AFATDS) via an automated network
and save travel and training set-up/tear
down time plus costs. ARNG units can
use the Reserve Component automated
system (RCAS) and wide-area network
(WAN) and current unit-level scenario
devices to conduct the training. The
devices are simulate and stimulate
(SISTIM) and the digital systems test
and training simulator (DSTATS). The
combination of the RCAS and the de-
vices maximize training time by pro-
viding realistic multi-echelon digital
training.

Using RCAS, units can have an
AFATDS lab so soldiers can fall in on
their workstations immediately after the
first formation. Minutes later, after com-
munications checks are completed,
AFATDS sustainment training can be
in full swing, all during the average
two-day guard drill.

Units in multiple states can participate
in the training. Without leaving their
home stations, Redlegs from the 45th
Field Artillery Brigade can connect via
RCAS for AFATDS training: the 2d
Battalion, 222d Field Artillery (2-222
FA) from Cedar City, Utah; and units in
Oklahoma, including 1-158 FA,
Lawton; 1-171 FA, Altus; and Head-
quarters and Headquarters Battery
(HHB), 45th Field Artillery Brigade,
Enid.

Setting Up the Network. Network
connectivity is the crucial piece of this
program and can be a challenge to set
up. See the steps in the figure.

First, we at headquarters connected
inside our duty station facility using
RCAS. We positioned two AFATDS
workstations in separate parts of the
facility and connected them without a
problem.

Next, we reached out to one of our in-
state battalions about 140 miles away;
the connection immediately failed. As
it turns out, Internet protocol addresses
are specific to the domain. The tactical
Internet protocols from our AFATDS
standing operating procedures (SOP)
were not compatible. The connection
only can be achieved with the support
of the domain system administrator.

We needed the administrator to issue
some static Internet protocols for each
AFATDS. Most domains use a protocol
called DHCP. Simply put, the primary
domain controller (PDC) server auto-
matically establishes an Internet proto-
col address for network hardware. The
problem was we asked the administra-
tor to manually do what is normally
automated.

We also had to find out from the
AFATDS community what security
accreditation the AFATDS operating
system carries so our system adminis-
trator could ensure the security of his
network while incorporating AFATDS.

Next we needed to communicate via
the local area network (LAN) that has a
router that serves as the gateway in and
out of each facility. AFATDS uses a
router; you get the router Internet proto-

col from your network administrator.
With the help of the network adminis-
trator, we were up and running in Okla-
homa.

But we still had one more battalion to
connect with in Utah. We got the
battalion’s Internet protocols and be-
gan to try to transmit.

Firewalls are a critical piece of net-
work security, and they worked so well
that we couldn’t connect with the Red-
legs in Utah. More phone calls later, we
convinced the firewall managers to open
a doorway for our specific Internet pro-
tocols to pass through.

SISTM and DSTATS. Two invalu-
able devices are the SISTIM and
DSTATS scenario drivers. These two
systems complement each other—what
one can’t do, the other can.

Both systems have more options than
I can discuss in this article, so I will limit
my discussion to the most important.

DSTATS simulates Version 10 de-
vices and PK11 FA tactical data sys-
tems (FATDS) devices, whereas
SISTIM simulates only PK11. SISTIM
communicates on a LAN or 188220A
protocols, whereas DSTATS only ac-
cepts tactical fire direction two-wire or
FM radio networks. (The Army is work-
ing on a DSTATS 188220A modem,
but it hasn’t been fielded yet.)

SISTIM can communicate across the
WAN while DSTATS communicates
with a local workstation. DSTATS can
communicate on a two-wire net using a

ARNG AFATDS
Sustainment
Training on
RCAS
By Sergeant First Class (Retired)
Dennis D. Pannell, ARNG
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standard telephone line—that is if com-
mercial long distance fees are not a
problem. Your unit SISTIM or DSTATS
operator should know the proper set-
tings to operate them.

The scenario-building process requires
a well-developed mission events list
(MEL). For fire mission processing,
SISTIM has a target generator that saves
many hours of inputting fire missions
and target intelligence messages to simu-
late radar acquisitions.

DSTATS offers the flexibility of run-
ning up to 20 scenarios simultaneously.
This is critical when training events are
triggered by an action rather than by
time. An example would be when the
scenario calls for enemy counterfire
after a multiple-launch rocket system
(MLRS) raid. The MLRS raid often has
operational hurtles that can cause the
timeline to be modified. If limited by a
time-driven scenario, the enemy coun-
terfire could be out of sync with the
training. DSTATS scenarios can be sus-
pended and then activated by the opera-
tor when the trigger event occurs.

DSTATS also allows the active sce-
nario to pause, waiting for the appropri-
ate response from the AFATDS operator.

SISTIM’s target generator allows the
operator to build a list of 100 targets in
less than 30 seconds. However, it has

Sergeant First Class (Retired) Dennis D.
Pannell, Army National Guard (ARNG), until
August 2002, was the Liaison NCO and
Targeting NCO for the 45th Field Artillery
Brigade, Oklahoma Army National Guard
(ARNG), in Enid. He performed additional
duties as the National Guard Reserve Com-
ponent Automated System (RCAS)
Administrator and Army Tactical Command
and Control System (ATCCS) Manager for
the 45th Brigade. He enlisted in 1976 and
entered the Oklahoma Army National Guard
in 1983 where he served as the Gunnery
Sergeant and Chief of Firing Battery in A
Battery, 1st Battalion, 189th Field Artillery.
He currently lives in Kingman, Arizona.

some drawbacks. The targets will ap-
pear in equal times between each mes-
sage unless the operator manually edits
each line of the scenario.

DSTATS allows the operator to glo-
bally adjust scenario times, either shorter
or longer, with only a few keystrokes.
To be able to adjust the operational
tempo (OPTEMPO), DSTATS is the
preferred tool.

To get the best of both devices,
AFATDS allows units to use the target
list from SISTIM in DSTATS.

AFATDS has a function called inter-
vention points (IP). By turning the
AFATDS IPs off, you can receive a
call-for-fire from SISTIM and automati-
cally transmit it to DSTATS. DSTATS
then allows the operator to save the
message. With some simple edits, you
can have a ready-made fire mission in
DSTATS.

Both devices have an option to set up
auto processing for fire missions. In
other words, when subordinate fire di-
rection centers (FDCs) or the weapon is
being simulated, the simulator processes
message-to-observer (MTOs) or mis-
sion fired reports (MFRs) and transmits
them back to the device of the original
message.

DSTATS will process fire missions
from AFATDS A98 software but only

Steps in Connecting the Reserve Component Automated System (RCAS) with Multi-State
Local Area Networks (LANs) for Advanced FA Tactical Data System (AFATDS) Sustain-
ment Training. The steps assume network hardware is in place (i.e., the network drops are
installed) and require a fundamental understanding of AFATDS. Coordination between
agencies is the most crucial part of communicating successfully on RCAS.

1.The domain system administrator assigns the static Internet protocols. The
Internet protocol addresses must be compatible with your domain.

2.The AFATDS communication set up uses a HOP count of “2” in the “Edit Routes”
window for all operational facilities outside of the local domain. The HOP count
affects the number of router/gateways the communications configuration will
cross. All other network settings come from your AFATDS standing operating
procedures (SOP), except for Internet protocol addresses.

3.Establish local router addresses.

a. The first method is go to the “Common Operating Environment” (COE) desktop
in the external LAN and use the “2” button to select “Set Router Address.” At
the prompt, enter your local router address. You will need to repeat this step
each time you boot AFATDS in your facility. After you enter the initial router
Internet protocol, the LAN will prompt you to either enter a new Internet
protocol or enter “P” for the previous Internet protocol.

b. The second method to establish a local router address is to select “Set Default’
in the network window. You enter the router Internet protocol in the appropriate
field and select “OK” in the window.

4.When communicating outside of state boundaries, you must coordinate with all
firewall managers. A rule enabling the assigned Internet protocols to pass freely
between states will be required for the firewall. Firewall managers need a list of
Internet protocols and which port they will use. AFATDS uses a web page type of
port. The firewall manager will understand the technical digits you tell him.

from a simulated battery-sized element.
SISTIM will process messages from the
simulated weapon for AFATDS A99
software. Units with A99 will want to
use SISTIM, and units still waiting for
A99 will want to use DSTATS.

Training Versatility. We used
DSTATS and SISTIM to drive training
during a two-day drill in late 2001. The
45th Brigade tactical operating center
(TOC) manned its AFATDS in the Enid
Battle Lab. The 2-222 FA manned its
AFATDS in Cedar City. The 2-222 FA
used graphics for its local training area,
and the 45th TOC used graphics for
Fort Sill and the Utah training area.

The 2-222 FA used LAN communica-
tion to talk to the brigade TOC, wire
networks to talk to subordinate FDCs
and single-channel ground and airborne
radio system (SINCGARS) FM digital
networks to talk to their firing elements
(Ml09A6 howitzers).

In addition, we used RCAS worksta-
tions with NetMetting to replicate our
voice nets. At the same time, SISTIM
simulated a Q-37 radar and DSTATS
simulated the higher headquarters pro-
viding additional calls-for-fire and op-
erational input.

In the future, RC units can use this
process for larger home station train-
ing, such as participating in “ramp-up”
training for Warfighter exercises at Fort
Leavenworth, Kansas. In most cases,
ARNG units aren’t budgeted to attend
both the ramp-up and actual Warfighter.

We are just beginning to explore using
RCAS to provide AFATDS sustainment
training. If units have questions about
using RCAS for AFATDS training, they
can call the 45th FA Brigade Headquar-
ters, Enid, at (580) 213-3000.
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Unit Reports
“1-156 FA in World Trade Center Operations”

(NYARNG), Jan-Feb

“82d Airborne Division Maneuver and Fires
Integration Program,” Jan-Feb

“FATC Unique Training for Next-Generation
Artillerymen,” Jan-Feb

“ARNG Battalion Annual Training Rotation at
Fort Sill” (2-110 FA, 29th IN Div (Light),
MDARNG), Jan-Feb

“4th ID DCX II: The Digitized Division Fights
the COE OPFOR,” Mar-Apr

“Silhouettes of Steel” (Reports by Total Army
Corps and Division Artilleries and Marine
Field Artillery Regiments), Nov-Dec

Doctrine and TTP
“Faster Fires: TTP for Sensor-to-Shooter and

Clearance of Fires Operations,” Jan-Feb

“The Role of the Reinforcing Battalion,” Jan-
Feb

“Triggers—A Lost Art,” Jan-Feb

“The Company FSO/FSNCO—To Brief, But
Not Too Brief,” Jan-Feb

“Accurate Target Location and the Maneuver
Shooter: Are We Ready to Shoot?” Jan-Feb

“Revised Staff Duty Log—Managing Info for
Battle Tracking,” Jan-Feb

“The Battalion Fire Control NCO,” May-Aug

“So, FSO, Did We Integrate Our Mortars Ef-
fectively?” May-Aug

“Counterfire in Afghanistan,” Sep-Oct

“How to Develop the Best-Ever Fire Support
System,” Sep-Oct

“Improving the Responsiveness and Lethality
of Fires at the BCT Level,” Sep-Oct

“The Close Support Battery in Task Force
Operations on the 21st Century Battle-
field,” Sep-Oct

“Improving Close Contact Fires: Dedicated
Batteries Linked to Parallel Clearance of
Fires,” Sep-Oct

“AVP: Increasing Laser Target Location Accu-
racy at Max Ranges,” Sep-Oct

“Maneuver Commander’s Guidance for Fire
Support—What We Really Need,” Sep-
Oct

“2002 State of the Field Artillery,” Nov-Dec

2002 Redleg Reference
The following is a list of articles, interviews, “The Update Point” (UP),
“From the Gunline (FGL), “Incoming” (INC) and “Redleg Review” (RR)
that appeared in Field Artillery during calendar year 2002. The entries
are categorized by subject and listed chronologically by title and
edition.

Personnel/Force Structure
“Davis Bay Named After MOH Recipient,”

Jan-Feb

“Fort Sill Now Has a National Cemetery,” Jan-
Feb

“Fort Sill Telephone Directory,” Mar-Apr

“NCOs, Stay in Your Lane—the Army Needs
You There,” (Interview with SMA Jack L.
Tilley), May-Aug

“So, You Want to be a Master Gunner?” May-
Aug

“Enlisted Redlegs: Take Charge of Your Ca-
reer,” May-Aug

“Desert Fire: The Diary of a Gulf War Gunner”
(RR), May-Aug

“The FA and the Objective Force—An Un-
certain But Critical Future,” Sep-Oct

“2002 State of the Field Artillery,” Nov-Dec

“Best Battery Awards: Knox Award Reinstated
and Hamilton Award Created in 2002,”
Nov-Dec

“B/1-319 AFAR Wins 2002 Knox Best AC
Battery Award,” Nov-Dec

“B/1-147 FA Wins 2002 Hamilton Best ARNG
Battery Award,” Nov-Dec

“The Knox Trophy and Medal, 1924-1940,”
Nov-Dec

“Alexander Hamilton—An American States-
man and Artilleryman,” Nov-Dec

“US FA Units Worldwide” (Maps of Army
and Marine Active and Reserve Compo-
nent Units, Separate Battery and Above),
Nov-Dec

“The First-Ever Gruber Award for the Out-
standing FA Professional,” Nov-Dec

Leadership
“The Platoon Sergeant and His Lieutenant—

Who Does What?” May-Aug

“NCO Leadership Booklets Online,” May-Aug

“The First Sergeant,” May-Aug

“Welcome Aboard, Sergeant Major,” May-
Aug

“NCOs and Values-Based Decision Making,”
May-Aug

“CSIP: AC Battalion Command From an RC
Perspective,” Nov-Dec

History
“Looking Back 200 Years and Forward to

Continue the Legacy” (UP), Mar-Apr

“FA School Library Named After Master Ser-
geant Morris Swett,” May-Aug

“2003 History Writing Contest Rules,” May-Aug

“Bombarding the Marianas: Joint Fires at the
Strategic, Operational and Tactical Lev-
els,” May-Aug

“A Contest of Contrasts: The Principle of
Dislocation and the Artillery Fight at the
Battle of Chancellorsville,” May-Aug

“How Artillery Beat Rommel After Kasserine,”
May-Aug

“Desert Fire: The Diary of a Gulf War Gunner”
(RR), May-Aug

“The Knox Trophy and Medal, 1924-1940,”
Nov-Dec

“Alexander Hamilton—An American States-
man and Artilleryman,” Nov-Dec

Equipment and Technology
“ARNG Fielding AFATDS,” Jan-Feb

“Looking Back 200 Years and Forward to
Continue the Legacy” (UP), Mar-Apr

“Digitizing the Army for the Objective Force”
(Interview with LTG Benjamin S. Griffin,
DCS, G8, Pentagon), Mar-Apr

“NetFires—Precision Effects for the Objective
Force,” Mar-Apr

“JWES: JMEM Weaponeering on CD,” Mar-
Apr

“The FCS-Based Force in Future Battle,” Mar-
Apr

“The Multi-Role Armament and Ammunition
System (MRAAS) for the Multi-Mission FCS:
Direct and Indirect Fire,” Mar-Apr

“4th ID DCX II: The Digitized Division Fights
the COE OPFOR,” Mar-Apr

“HIMARS for Rapidly Deployable Rocket and
Missile Fires,” Mar-Apr

“What the Commander Needs to Know About
Guidance in AFATDS,” Mar-Apr

“AFATDS Gunnery: Technical Fire Direction,”
Mar-Apr

“M270A1: An MLRS Launcher with Leap-
Ahead Lethality,” Mar-Apr
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“Crusader: Hammer for Today, Forge for the
Future,” Mar-Apr

“FA Essential to Current and Future Force
Success” (UP), May-Aug

“Reversing a Negative Trend: The M981 FIST-
V on Deadline,” May-Aug

“Report Out: Senior Field Artillery Leaders
Conference,” May-Aug

“The FA and the Objective Force—An Uncer-
tain But Critical Future,” Sep-Oct

“Counterfire in Afghanistan,” Sep-Oct

“Krasnopol: A Laser-Guided Projectile,” Sep-
Oct

“2002 State of the Field Artillery,” Nov-Dec

“GELON: The Towed Howitzer Night-Sight
Mount,” Nov-Dec

“Who Says Dumb Artillery Rounds Can’t Kill
Armor?” Nov-Dec

“CMF 13 Field Artillery School Course Up-
date,” Jan-Feb

“Distance Learning—Keeping Soldiers in
Units,” Jan-Feb

“ARNG Battalion Annual Training Rotation at
Fort Sill,” Jan-Feb

“Field Artillery Institutional Transformation,”
Mar-Apr

“The Maneuver Shooter Program: Multiplying
the Efficiency of Indirect Fires,” May-Aug

“Report Out: Senior Field Artillery Leaders
Conference,” May-Aug

Joint/Combined Arms
“Afghanistan: Fire Support for Operation Ana-

conda” (Interview with MG Franklin L.
Hagenbeck, Commanding General, 10th
Mountain Division), Sep-Oct

“Afghanistan: Joint and Coalition Fire Support
in Operation Anaconda,” Sep-Oct

“Counterfire in Afghanistan,” Sep-Oct

Training
“Transforming the Field Artillery School” (UP),

Jan-Feb

“Post-September 11th: New Emphasis on
Transforming Training” (Interview with
BG William G. Webster, Jr., Dir. of Train-
ing, Office of DCSOPS, Pentagon), Jan-
Feb

“New Safety Course Mandatory for Com-
manders—Battery Through Brigade,”
Jan-Feb

“Fires Training XXI: A Training Strategy for the
21st Century,” Jan-Feb

“Training to Reverse CTC Negative Trends—
Getting Fires Back into the Close Fight,”
Jan-Feb

“82d Airborne Division Maneuver and Fires
Integration Program,” Jan-Feb

“FATC Unique Training for Next-Generation
Artillerymen,” Jan-Feb

There are a handful of books every student of the military art
should read. On the German Art of War: Truppenführung is
one of them. Published in 1933-1934, Heeresdienstvorschrift
300, Truppenführung (unit command), as James Corum writes
in his foreword to this English translation, is “one of the most
important expressions of doctrine in military history.”
Truppenführung is perhaps the first and most influential
coherent expression of modern combined arms warfare in much
the same way as Carl von Clausewitz’s On War is recognized as
a founding document of contemporary strategic thought.

The origins of Truppenführung can be found in the waning
days of World War I. Advances in indirect fire presented
defenses with an unprecedented advantage. Attackers cross-
ing no man’s land had scant means to counter the withering
rain of shell and shrapnel that saturated their path.

In contrast, artillery proved a clumsy instrument for the
offense. Massing fires, coordinating infantry and artillery and
conducting effective counterbattery fire were all in their
infancy. Germany experimented with innovative tactical con-
cepts to break the stalemate of trench warfare but collapsed
from strategic exhaustion before it could employ its tactical
initiatives with decisive effect.

During the interwar period, General Hans von Seeckt, the
head of the Reichswehr (the German Army), undertook a
comprehensive review of the war’s lessons and initiated a
series of exhaustive war games and exercises to develop new
warfighting concepts. Seeckt codified the insights gained in a
series of doctrinal manuals. Truppenführung was a revision of

this work, updated to account for emerging developments in
motorized warfare, aviation and electronic communications.
The visionary expanse of the doctrine was reflected in the fact
it was written before the Germans created their Panzer Divi-
sions and officially established the Luftwaffe, yet the manual’s
prescriptions proved readily adaptable to large-scale armored
warfare and air-ground operations.

Ironically, one area in which the doctrine proved less than
insightful was its treatment of artillery. During World War II,
it was the Americans with their flexible artillery organization,
air observers and fire direction centers (FDCs) that pioneered the
great artillery innovations of modern combined arms warfare.

While Truppenführung may have under-appreciated the
future role of fire support, it deserves a close reading by
today’s artillerymen. First, it is a seminal document for
understanding the origins and evolution of combined arms
fighting. Combined arms warfare may well be an enduring
feature of 21st century conflict as well. Information systems,
advanced sensors and precision weaponry could make fusing
different arms an even more powerful and decisive capability.
Creative thinking about combined arms warfare could well be
an important task for future artillerymen. Truppenführung is
a good place to start such an intellectual odyssey.

Truppenführung also offers a valuable case study in the
dynamics of “transformation,” the effort to develop unprec-
edented new military capabilities. It is an outstanding ex-
ample of the kind of mental engine that is needed to drive
profound change and innovative thinking.

The editors  have provided a valuable addition to the list of
vital military readings. They also include a brief, useful
selected bibliography as a guide for further study. Particularly
recommended are the works of Shimon Nivah, Richard
Simpkin, Williamson Murray and Zabecki.

Dr. James Jay Carafano, LTC(R), FA
Senior Fellow, Center for Strategic and Budgetary Assessment

Washington, DC
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