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THE UPDATE POINT

Fires in Operation Iragi Freedom

ieldArtillery soldiers, onceagain,
Fhave demonstrated in combat

their professionalism, the de-
structivecapabilitiesof their equipment
and the importance of the FA to the
combined arms team and joint force.
We all should be immensely proud of
what Army and Marine Field Artillery
unitshave contributed to achieving vic-
tory in Operation Iragi Freedom.

Field Artillerymen truly have per-
formed magnificently. They have
fielded and employed new systems;
trained their units into cohesive lethal
teams; demonstrated the flexibility of
FA organizations; and, while adapting
to changing situations, developed the
tactics, techniquesand procedures(TTP)
that resultedin overwhel ming firepower
and ultimate success on the battlefield.

Combined Armg/Joint Fires. These
Artillerymen have demonstrated con-
clusively that “the FA has not walked
away fromthe closefight” and fires do
enable maneuver. Further, Operation
Iragi Freedom has shown that the call-
for-fireissomething all soldiersshould
beableto do, cannons produce destruc-
tive effects, Artillery fires do protect
theforce, digital command and control
iseffective, sensor-fused munitionshave
arole, FA fires make an enormous dif-
ference in urban operations, suppres-
sion is essential and special purpose
fires, such as obscuration, are signifi-
cant enablers for maneuver forces.

Onceagain, our multiple-launchrocket
systems (MLRS) combined with our
Firefinder radars proved deadly in
counterfire. The new high-mobility ar-
tillery rocket system (HIMARS) linked
directly with Special OperationsForces
formed a highly lethal sensor—shooter
team, while the new M270A1 launcher
improved responsiveness and reliabil-
ity significantly. Operation Iragi Free-
domfurther demonstratedthat the Army
tactical missilesystem (ATACMS) isa
critical operational capability, extended
range is a decisive factor in preparing
the battlefield and operational fires are
essential to set the conditions for ma-
neuver success and to support the joint
force commander.

Field Artillery )i May-June 2003

We also have seen that to achieve
successin complex military operations,
weneed extensivetraining and comple-
mentary systems that enable true inte-
gration. We must train and develop the
force during peacetime to synchronize
fireswithmaneuver, coordinatethesup-
pression of enemy air defenses (SEAD)
with rotary- and fixed-wing aviation,
andfully integratejoint firesand effects
in combat.

CapturingHistory. Unitsengagedin
Operation Iragi Freedom have begun
capturingthehistory their great soldiers
and subordinate units have made. They
also have begun to compile lessons
learned from the operation. We will
draw fromtheir experiencestoimprove
our doctrine, share TTPs that proved
effective and improve shortcomingsin
our equipment and capabilities.

Many observers have begun to docu-
mentinterpretationsof thewar and draw
conclusions. We will see think-tank
papers and journalistic observations;
wewill seeajoint lessons-learned pro-
cess; and the Army, likewise, isunder-
taking a formal lessons-learned pro-
cess, including documenting what sol-
diersand units accomplished in awrit-
ten history of the conflict.

Many participants and observers al-
ready are commenting on two very sig-
nificant aspectsof OperationIragi Free-
dom: the application of joint capabili-
ties and the importance of combined
arms teams. Success was achieved at
the lower tactical level because of the
competence and bravery of our soldiers
and Marinesand their leaders. Theland
force achieved success because it em-
ployed the complementary capabilities
of the combined arms team. Success at
the operational level can be attributed
to improvements in the integration of
joint capabilities.

Our ability to successfully integrate
land-based and joint firesisclearly im-
portant today and will become increas-
ingly moreimportanttoour armedforces
ability to conduct warfare in the future.

The Chairman of the Joint Chiefs of
Staff addressed thispoint recently when
he said, “ Joint warfighting isthe key to

MAJOR GENERAL MICHAEL D. MAPLES
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greater thingson the battl efield. For the
most part, the equipment used to con-
quer Iraq is equipment we've had for
years. The differenceis how well inte-
grated all of the capabilities of the ser-
vices are. All you have to do is look
back at the Gulf War. There we were
basically in a deconfliction mode be-
tween the various capabilities the ser-
vices bring to the table. Here we're in
the mode of integrating them and ap-
plying the effects on the battlefield.”

Continuingtol mprove. Wecertainly
have progressed in fighting joint capa-
bilities, but our processes for creating
integrated warfighting concepts and
joint capabilitiesthat truly complement
one another are still being devel oped.
We must establish the programs and
capabilities that will enable usto train
individuals, commanders and staffs at
the brigade level and above and train
our formations to truly integrate fires
and effects on the battlefield.

The Joint Forces Command (JFCOM)
is now leading training, experimenta-
tion and doctrine development for the
Armed Services of the United States,
and our Training and Doctrine Com-
mand (TRADOC) will become the
Army’s service component to JFCOM
for that purpose. Fort Sill, as the
TRADOC proponent for fires, must
become increasingly involved in the
joint process, particularly in the appli-
cation of firepower.

Field Artillerymen must be expertsin
the proper integration and application
of fires. We must train our soldiers and
junior leadersto apply joint fires at the
lowest tactical level. Our fires and ef-
fects coordinators at the brigade, divi-
sion and corps levels must be fully ca-
pable of coordinating and integrating
joint fires. We also must provide offic-
ersassignedtojoint staffsthe skillsand
toolsthey need to achieve the seamless
integration of joint fires and effects.

We all are incredibly proud of what
Field Artillerymen have achieved in
Operation Iragi Freedom as a critical
element of thejoint and combined arms
team. They were magnificent.

Thejoint nature of future warfare de-
mands we learn from what they have
done and continue to improve on our
ability to fully integrate joint fires and
effects.
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LETTERS TO THE EDITOR

JCAS in Operation Anaconda-
It’s Not All Bad News

Colonel Neuenswander, an A-10pilot (El Cid), wasthe Deputy Commander
of the 332d Air Expeditionary Group (AEG) at Al Jaber Air Base, Kuwait,
fromJuly 2001 to July 2002; the 332d AEG flewfighter sortiesin Afghanistan
for Operation Enduring Freedom, including Operation Anaconda. In March
2002, he led the A-10 detachment that deployed forward into Afghanistan in
support of Operation Anaconda and then redepl oyed that unit to Bagram Air
Base where he became the first AEG Commander in Afghanistan. Colonel
Neuenswander flew A-10 sorties as a Forward Air Control (Airborne)
(FAC(A)) in support of Operation Anaconda.

Editor

Since the first articles concerning
Operation Anaconda “hit the street” in
Field Artillery [September-October
2002], virtually every aspect of what
went wrong in that operation has been
discussed. Very littleattention hasbeen
given to those things that went right—
and many did.

| believe it is important to acknowl-
edge what our soldiers, sailors, airmen
and Marinesaccomplished with respect
to close air support (CAS) during and
after Operation Anaconda. In that re-
gard, | address some of the points made
in the article “JCAS in Afghanistan:
Fixing the Tower of Babel” [by Lieu-
tenant Colonel John M. Jansen, et a]
published in the March-April edition
and what must be done in the future to
ensure joint CAS (JCAS) best contrib-
utes to the fight.

Tactical Chaos Due to Inadequate
Operational Planning. In the article,
the authors gave a great description of
the fog and friction of war that existed
over the battlefield during thefirst sev-
eral nights of the operation. The A-10
the Hornet almost collided with on the
night of 5 March 2002 was under my
command, and | was as unhappy as the
Hornet pilot was about the chaos over
the battlefield.

Most of the problems the authors dis-
cussed were tactical-level execution
problems caused by an absenceof plan-
ning at theoperational level. Theopera-
tional-level command and control
mechanism that should have prevented
mogt of thischaosisthethester air control
system/Army air-ground system, aso
known as the TACS/AAGS. This is a

2

joint system made up of Army and Air
Force organizations.

For avariety of reasons, only parts of
the system were operational when the
shooting started on 2 March. Therewas
little capability built into the system to
handle high-volume, extremely close
air support, and there was rampant con-
fusion about CAS and time-sensitive
targeting (TST). The bottom lineisthat
there was a lack of shared information
and joint planning beforethe operation.

Some significant complaints the
“Tower of Babel” authors raised were
no mission briefings, no idea where
friendly forces were, no area of opera-
tions check-in briefings and updates,
TACPs [tactical air control parties] ar-
guing over who wasto get the CAS, not
enough contact points (CPs) for hold-
ing and deconfliction, and lack of
deconfliction of CAS assets in the tar-
get area. All these issues could have
been solved by planning for and setting
up ahealthy air support operations cen-
ter (ASOC) within radio range of the
Shah-e-Kot Valley. The ASOC is the
USA.ir Forcecontrol element that resides
at the senior Army headquartersand isa
critical part of the TACS/AAGS system.

Immediately after Anaconda, theCom-
bined Forces Air Component Com-
mander (CFACC) directed a theater-
wideCA Semergency conferencewhere
we took a hard look at command and
control and discussed the very high
target approval levels and centralized
execution that posed restrictions on
flight leaders in the air. These restric-
tions were manageable when we were
engaging targets sporadically in the

weeksbeforeAnaconda, but they proved
inadequate when we unexpectedly
transitioned to two weeks of high-in-
tensity CASand TST operations. These
issues were addressed at the CFACC's
CAS conference and forwarded to the
Combined Air Operations Center
(CAOC) where they eventually made
their way into the [air tasking order
(ATO)] specid instructions(SPINS) for
follow-on Operation Enduring Freedom
operations.

Talk-Onsand Nine-Line Briefings.
| take a different perspective than the
“Tower of Babel” authorsontheir claims
that CAS talk-ons are relatively easy
and should have been done more often
and that the TACPs should not have
abbreviated their nine-line CAS brief-
ings. | did a number of talk-onsin Af-
ghanistan and found Afghanistan to be
the most challenging place | have ever
done CAS, even though | had a God’'s
eye view from my A-10.

Therepetitiveterrain east of the Shah-
e-Kot valley is devoid of roads and
significant cultural features. There are
several different valleys that run east
from the Shah-e-Kot, and only one of
them haswhat could becalled ariverin
it. (During Anaconda, the Army re-
ferred to these valleys as “Rat Lines.”)

Talk-ons were made even more diffi-
cult for the TACPs because many of
them were collocated with the units
they supported at the bottom of the
valley with limited line-of-sight due to
terrain. In an effort to get the aircraft
overhead so they could ease pil ot target
acquisition, the TACPs got in the habit
of abbreviating the standard CAS nine-
line, which is acceptable under Joint
Publication 3-09.3[ Joint Tactics, Tech-
niques and Procedures for Close Air
Support]. Unfortunately, whenaTACP
abbreviates a nine-line and briefs the
firstthreelinesas“N/A,” the CASplat-
formhasnoinitial point (IP), heading or
distance to reference. The CAS plat-
form proceedsdirectly to thetarget and
holds overhead until the terminal con-
troller cantalk hiseyesor sysemsonit.
If thereismorethan oneterminal control-
ler in the target area, the result is aircraft
haveto do their best not to hit each other.

| do not blame the controllersfor call-
ing thefirst threelines“N/A” nor can |
fault themfor not having enough CPsto
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deconflict the inbound fighters. These
pointsarepublishedintheATO and are
created by the collective TACS/AAGS
system—another planningissue. When
the terminal controllers did pass the
first threelinesof thenine-linebriefing,
the CAS platforms had no IP or CP and,
thus, no airspaceto hold in that belonged
just to that flight. Thelack of these hold-
ing points caused deconfliction problems
as several different terminal controllers
caled their CAS platforms overhead to
attack separate targets.

The initial deconfliction problem
should have been the job of the ASOC
and the CAOC, not the TACP on the
battlefield.

Dedicated Frequencies for Termi-
nal Controllers. My final disagreement
with the “Tower of Babel” article was
the recommendation that al terminal
controllershavetheir ownworking fre-
guency for CAS. The Shah-e-Kot val-
ley was roughly nine kilometers long
and five kilometers wide. Inside that
valley, the US Air Force had 37
TACPs—that’'s almost one TACP per
square kilometer. The article’ s sugges-
tion that each TACP haveits own dedi-
cated control frequency and (or) IP/CP
isnot realistic.

In one instance, there were six CAS
operations simultaneously saving the
lives of our troops on the valley floor.
Had al six of these flights been on
different frequencies, | am certainthere
would have been a mid-air collision
between CAS strikers.

Therecommended solutionto prevent
this possibility isthat no CAS platform
be alowed in the CAS area without
being on a common frequency to
deconflict aircraft and munitions.

Anaconda Successes. The“ Tower of
Babel” article provided an accurate de-
scription of the first three nights of the
Anaconda operation. It clearly demon-
strateshow alack of joint planning with
all service component players resulted
in substantial command and control
problems.

What thearticlemisses, fromthe CAS
perspective, is the positive aspect of
how virtually every aircraft in theater
came to the aid of our soldiersin the
Shah-e-Kot Valley. In addition, by the
night of 6 March, the CFACC built an
expedient command and control sys-
tem, solving many of the JCAS prob-
lems by thefourth day of the operation.

To avoid Anaconda being written off
asacompletefailure, it isimportant to
recognize and capture the many posi-
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tive actions that occurred during that
operation.

Anacondawasarguably successful due
to the frantic work of many tireless
airmen who pulled together a tactical
air control systemonthefly. Prior tothe
kickoff of Operation Anaconda, the se-
nior Air Support Operations Group
(ASOG) commander realized that Com-
bined Joint Task Force-Mountain did
not have an adequate A SOC assigned at
the CITF/HQ. This ASOG commander
immediately begged, borrowed and stole
every availableair liaisonofficer (ALO)
and enlisted termina air controller
(ETAC) in theater and set up a small
CAS cell at Bagram that later transi-
tioned to a full-up ASOC. This fore-
sight proved critical as the battle pro-
gressed, and despite the fact that afull-
up TACS/AAGS system was over-
looked by Operation Anaconda plan-
ners, the incredible efforts of these
ALOSETACSs provided huge benefits
to the CIJTF-Mountain commander,
CAOC and CAS aircrews.

By 6 March, the FAC(A)s were in
constant contact with the ALOs at
Bagram and were taking off with cur-
rent friendly and enemy positions plot-
ted on their maps. At the sametime, the
CFACCorderedthe ASOG commander,
working with Air Expeditionary Wing
(AEW) commanders at Al Jaber Air
Base and Al Udied Air Base, Qatar, to
devise a plan to put fighter aircrew
members on board the joint surveil-
lance and target attack radar system
(JSTARS) aircraft to providecommand
and control aswell asthe deconfliction
function usualy performed by the air-
borne battlespace command and control
center (ABCCC). Thisinnovationwasin
place by 6 March and proved critical to
the eventua success of the operation.

When senior air commanders in the-
ater were called upon to provide high-
intensity and high-volumeCASand TST
to assist in Operation Anacond
R g A e 1 M S

a, they

“pulled out the stops.” Onthenight of 3
March, the CFACC directed the A-10
unit stationed at Al Jaber to move five
jets to a classified forward location.
This unit launched the first A-10s 12
hours after notification, and the unit
was in place from more than 1,400
miles away with its first operational
capability 27 hours after notification.

The A-10s conducted CAS and
FAC(A) missions and at times per-
formedthe ABCCC and airbornewarn-
ing and control system (AWACS) mis-
sions. These aircraft provided a large
portion of the TACS/AAGS architec-
ture and significantly aided in target
area deconfliction, target acquisition,
command and control, and terminal
control of CAS platforms.

In their role as CAS fighters, these
A-10swereresponsiblefor thedestruc-
tion of a significant number of enemy
targets. Thisincluded thetotal destruc-
tion of alarge enemy counterattack on
5 March. At one point during Ana
conda, the pilots and maintainers of the
74th Expeditionary Fighter Squadron
(EFS) provided 21 continuous hours of
FAC(A)/CAS coverage over the target
areawith only four aircraft.

As soon astherunway at Bagram Air
Base was repaired and allowed full-
length operations, thisA-10unit moved
to Bagram to support CIJTF-Mountain
and served as the backbone for a new
AEG. This group, and later wing, was
initially manned and supported by the
332d AEG out of Kuwait. The CFACC
took anumber of key personnel already
intheater “out of hide” to build thisunit
until thesepositionscould be backfilled
from the states.

Thefeat of movingan A-10unit 1,400
milesin one ATO day isatestimony to
the USAir Force’ scombat |ogisticians,
Director of Mobility Forces and 332d
AEG. Hundreds of professionalsin the
Mobility Forces truly made this opera-
tion possible.




Our airlift and tanker forcesreacted to
areal-timecombat need withlittleor no
notice and did what needed to be done.
Whether it was airlifting Apachesfrom
Fort Campbell, Kentucky, in less than
72 hours or flying C-17s into austere
locations, these folks showed why they
are critical to our success in modern
warfare.

Many of thelogistical lessonslearned
asaresult of moving the 74 EFStwice
in two weeks to two different austere
bases are now being taught in the US
Air Force' sAdvanced Maintenanceand
Munitions Officer's Course at Nellis
AFB, Nevada.

The US Marine Corps TF-58 com-
mander also played asignificant rolein
Anaconda. On 3 March when intense
fire rendered five of the seven AH-64s
combat ineffective, USMC TF-58 re-
ceived a request for support. The 13th
Marine Expeditionary Unit (Special
Operations Capable) squadron com-
mander was first notified of a possible
deployment early on Sunday, 3 March.
He was given the “Execute’ order by
mid-day and deployed five AH-1W
Super Caobras and three CH-53E Super
Stallions the next day. Less than 40
hoursafter receiving theinitial warning
order, al five Cobrasand two of thethree
CH-53Es had arrived at Bagram Airfield
more than 700 nautical miles away.

On 6 March, AH-1 Super Cobras and
carrier-based AV-8sflew CASmissions
in direct support of Operation Ana
conda with no losses—another case of
incredible combat logistics linked with
operationsand onefor therecord books.

On 4 March, many heroes appeared
during the battle on Roberts Ridge fol-
lowing the shoot down of a Special
Forces helicopter north of the Shah-e-
Kot Valley. Not since Vietnam had Air
Forcefightersflownrepeated, sustained,
low-altitude, danger-close CAS at-
tack—inside 100 meters from friendly
troops. Two F-15Esand two F-16s pro-
vided CAScoveragefor morethan four
hours, ultimately breaking the back of
the a Qaeda resistance on the high
ground overlooking the helicopter.

US Air Force rescue units flying HH-
60 helicopters pulled around-the-clock
alert during the battle, rescuing a num-
ber of wounded troops at night under
the most adverse conditions. Their
crews superb training and equipment
made them the aircrews of choice to
evacuate many of the wounded, and
they performed brilliantly.

Ontheground, USAir Forceterminal
controllersassigned to unitsof the 10th
Mountainand 101st [Air Assault] Divi-
sionsgottheirtrial s-by-fireasthey called
inCAS, oftenwhileunder attack. These
terminal air controllers (including a
number of USAF combat controllers)
performed heroicaly as did the para-
rescue men assigned to anumber of the
teams involved in combat.

On 5 March, members of the 74 EFS
(A-10s) in conjunction with the 332d
AEG, elements of the 18th ASOG and
the CAOC devised a kill-box decon-
fliction plan to manage the skies over
the Shah-e-Kot Valley. The CAOC ac-
cepted this plan as written and pub-
lished it in the daily SPINS for the 6
March ATO. This flexibility enabled
the A-10, F-14 and F-16 FAC(A)s to
control theairspacewith much lessfear
of confliction problems. By 7 March,
the new kill-box plan was fully in ef-
fect.

This kill-box plan was critical due to
some of the issues mentioned in the
“Tower of Babel” article. The initial
Anaconda plan did not anticipate the
need for high-intensity CAS. Yet, al-
most immediately after the battle be-
gan, pinned down ground units needed
CAS and lots of it. Accordingly, the
CAOC contacted carrier- andland-based
fightersaswell asbombersandinitiated
a maximum effort to both destroy en-
emy forces and enable our surface
forces.

AEGsat Al Jaber, Al Udied and Diego
Garciatripled the number of jetsavail-
able with less than 24 hours' notice.
Carrier-basedfightersdidthesame. The
massive number of aircraft availableto
the CFACC for CAS by 5 March over-
whelmed the original airspace decon-
fliction plan. Thenew kill-box planwas
implemented quickly, proved flexible
and worked well.

This summary of JCAS in Operation
Anacondais not close to being all-in-
clusive of the magnificent air attack
efforts conducted. This operation was
asclosetoamaximum effort asmany of
uswill ever see.

When our Army and Air Force breth-
renwere being assaulted on the ground,
airmen did everything they could to
help them. For these efforts during the
two weeks of Anaconda, Air Force
members—in the air and on the
ground—were awarded two posthu-
mousAir Force Crosses, 12 Silver Stars
and 52 Distinguished Flying Crosses.

There are hundreds of positive lessons
from Anaconda.

On the Air Force side, Task Force
Enduring L ook took thousands of hours
of interviews and is still in the process
of providing observations and lessons
from Air Force participation in Opera-
tion Enduring Freedom.

Joint CAS Training. After leaving
the Operation Enduring Freedominthe
Afghani Theater, | assumed command
of the US Air Force Air Ground Opera-
tions School (AGOS) at Nellis AFB.
This school was moved to Nellis in
1997 specifically to maximize CAS
training betweentheAir Forceand Army,
primarily at the National Training Center
(NTC) [Fort Irwin, California).

AGOS teaches the Joint Firepower
Course (JFC) for the Air Force and
Army and runs the CAS portion of the
NTC and Joint Readiness Training Cen-
ter (JRTC) [Fort Polk, Louisiang]. At
AGOS we are committed to improving
CASoperationsandwork hand-in-hand
with the Army and USMC to design
optimal processes and procedures to
execute this toughest of all joint mis-
sions.

To that end, we are attempting to in-
crease the amount of CAS play and its
impact at both the JRTC and NTC, so
our young officersdo not takethewrong
lessons away from these major training
events. Recent visits of AGOS mem-
bers to Forts Leavenworth [Kansag],
Campbell, Rucker [Alabama], and Sill
[Oklahoma] have been very produc-
tive.

Those of usin the air-to-ground busi-
ness are doing all we can to ensure we
trainfor CASat every opportunity. With
this training, we will build the trust
needed to make CAS as effective as
possible.

The Joint Firepower Course always
has emphasized joint planning as the
key to CAS success. Anaconda has re-
emphasized thispoint and demonstrated
the real-world consequences of not
enough joint planning prior to opera
tions anticipating CAS.

Thereal lesson of Anacondais about
modern joint warfare—we have to en-
sure the air component is included in
the planning of ground operations and
vice versa...only then can we achieve
the synergy of both.

COL Maithew D. Neuenswander, USAF
Commandant, USAF AGOS
NellisAFB, NV
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Commo Systems Lack the Human Element

February edition.

The following three |etters are responses to the article “ Why Can’t Joe Get
the Lead Out?” by Colonel Gary H. Cheek and the | etter-to-the-editor “ Artil-
lery—Never Leave Home Without It (And Don’'t Forget the * Dumb’ Rounds)”
by Lieutenant Colonel (Retired) John M. Perkins, Infantry, in the January-

Editor

Back to the Future

| was involved in the Crusader pro-
gram from 1991 until its cancellation
last year. | watched Louisiana Maneu-
vers, Army After Next, Army XXI, digi-
tization, etc., come and go. | sat in hours
of briefings and watched millions of dol-
lars spent trying tofit this cannon system
into each new “paradigm,” and | could
never understand why nobody “Got it.”

| participated in innumerable discus-
sions about the esoterica of precision
and accuracy, cannons versus rockets,
counterfire, target sets, fractional dam-
age—you nameit. And while Crusader
always provided incredible battlefield
results no matter the scenario, none of
us ever got it quite right.

So, | was astounded when | read the
letter from LTC Jenkins and the article
by COL Cheek. The juxtaposition of
those two piecesin one issue was bril-
liant and provided me a crystal clear
vision of why we, collectively, gotit all

wrong about what isso important about
cannon fire support.

COL Cheek wasperfectin hisdescrip-
tion of what is really missing from the
heart of cannon artillery direct support
[DS]. Y ou can’t automate emotion, you
can’ t automate urgency, you can'’ t auto-
mate dealing with the incredibly rapid
and unpredictable environment of the
DS mission (if that is an acceptable
term) in closecombat. Canyouimagine
an FO' s[forward observer’s] having to
look down to use his fingers on a key-
pad while watching a bad guy movein
on hisposition at night, intherain, with
gloveson, etc.?

LTC Perkins hit it dead-on when he
described the situations he and his FOs
repeatedly found themselvesin. He es-
pecialy got it right when he talked
about the kinds of responses he ex-
pected and got from his Redlegs who
performedthe DSmissionandtalked to
FOs and, as necessary, directly to the
maneuver soldier.

What he wanted and got, what Audie
Murphy wanted and got, what Dragon 6
and Lieutenant Dewitt wanted and got
was pretty profound: cannon artillery
fires—on time, on target—that always
were adjusted because things changed.
And each got those fires from some-
body he knew.

Everybody can play in the fire support
game when things are planned, set and
clear—ground-, air- and sea-based fires.
But | firmly believe that the dynamics of
theclosefight havenot changed, that only
one"“Bad Boy” can play when things get
close and tough and mean and nasty.
That s, or it used to be, cannon artillery
responding to an FO who sits in the
same foxhole with hisinfantry brothers.

If the articles | have read over these
past several years were any indication,
I’d bet we' d be hard pressed to find an
active duty infantryman who loves his
Cannoneerslike LTC Perkinsdoes, and
that's, in Perkins' words, “criminal”
and, it's our fault.

If wecan’trestorethat loveby provid-
ing the human element to ensure the
foot soldier gets the steel he needs, we
might aswell moveBlock House Signal
Mountain to Huntsville.

LTC(R) David V. Crowell, FA
Minneapolis, MN

Digital Commo Tools Not Fielded

Colonel Gary H. Cheek’ sarticlespoke
to a subject that pained me during my
time as a battalion FDO [fire direction
officer] in an active duty battalion
charged with direct support [DS] of a
lightinfantry brigadeand, morerecently,
during my timeasthebattalion FDOfor
aNational Guard general support [GS]
unit. That subject is “artillery digital
communication systems.”

COL Cheek’s article was the most
courageous and brutally honest critique
of any subject I’ veread inyour magazine.

COL Cheek is correct when he states
that the human element of fire support
has been lost during the implementa-
tion of digital systems. And hiswritten
words echo the private thoughts of the
officers and NCOs charged with mak-
ingcurrentartillery digital systemswork.

Advancement in the name of digital
“progress’ has done little to improve
the overall performance of the Field
Artillery. More often than not, these
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systems only have served to unneces-
sarily complicate our branch’ smission.

The essence of this article is not that
digital communicationsareaninappro-
priate priority for the Field Artillery.
Certainly, digital communications be-
tween battalion and battery FDCs [fire
direction centers| greatly speeds the
processing of fire missions. And safety
during missionsisgreatly improved by
digital communications between the
battery FDC and individual howitzer
sections (so the chief of section can
visually verify firecommands)—despite
thefact that thegun display unit [GDU]
isanunreliable systemripefor replace-
ment by a more modern version.

Digital communications technology
hasthe potential to greatly improve the
capabilities of the artillery, but the sys-
temsthat havebeen fielded sofar do not
deliver the connectivity required.

This trend is continuing. The infa
mous “red gumball” displayed by the

AFATDS [advanced FA tactical data
system] has stopped far more fire mis-
sions in training than any simulated
enemy action.

It takes several days of setup for usto
establish connectivity between dispar-
ate digital systems during adivision or
corpsWarfighter exercise, andtheBattle
Simulation Center where Warfighter
exercises are conducted is a much less
primitive environment than the field.

Thedesignof thesesystemshasequally
stressed all potential nodes in the fire
support network in the names of “flex-
ibility” and“ oversight.” However, when
digital systems are designed, emphasis
should be placed on the sensor and
shooter. This all-or-none approach in-
corporated into systems like AFATDS
hassacrificed simplicity andreliability.

COL Cheek is dead-on in his assess-
ment. Current digital systems fail to
deliver reliableconnectivity and aretoo
complex for soldierstogainproficiency
on, particularly our time-constrained
Reserve Component artillery units.
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What we need isasystem that iseasy to
set up (fewer, more compact and reli-
able components), simple to operate
(the“Burger King” approach), operates
on asimple network that prioritizesthe
sensor and shooter and doesn’t require
extensive training to troubleshoot.

Computerized artillery systems have
revolutionized our pursuit of accurate
fires. However, the communications
systems our branch uses have failed to
make fires any more responsive.

“Goingdigital” hasbeen stressed down
to the officers and NCOs at the battery

level. But our junior officersand NCOs
cannot meet digital connectivity expec-
tations with the tools they have been
given to do the job.

CPT Brett A. Saffell, INARNG
Commander, B/2-150 FA

You’'re Darn Tootin’!

| am acomputer operator in F Battery,
7th Field Artillery, 25th Infantry Divi-
sion [Light] Artillery at Schofield Bar-
racks, Hawaii, and | just finished the
article “Why Can't Joe Get the Lead
Out?’ | have been thinking about this
same thing for a long time, but every
timel said anything similar, everybody
seemedtolook at melikel wasnutsand
just afraid of change. | got thelook that
said, “Deal with it—you have to learn
AFATDS”

And, | am actually in favor of auto-
mated and digital communications—to
apoint.

| recently finishedaJRTC [Joint Readi-
nessTraining Center, Fort Polk, Louisi-
ana] rotation, and there were so many
problems with this system, starting at
the battalion level, that | often won-
deredif soldierson the other end of this
training exercisewere“dying” because
we could not get our act together.

Every mission should be sent as
quickly as possible, and | don’t think
the soldiersbeing rushed or attacked by
anenemy whogreatly outnumbersthem
care about our attack guidance, loss of
digital communications or the four or
five cellsthe mission hasto go through
in order to get to me or my big heavy
M 198 howitzers that have to shift onto

thetarget. All they wanttohearis” Shot”
and “Splash.”

| can honestly say that other than the
live-fire portion of this last rotation, |
did not talk to a forward observer. If |
did receiveavoicemission, it wasonly
from battalion because digital went
down again and battalion finally broke
down and sent the mission by voice.
This mission, of course, was probably
too late because battalion had spent so
much time trying to send it digitally!
Thus, we end up in avicious cycle.

When the FDC [fire direction center]
receives a fire mission digitaly, the
sense of urgency isthe same asfor any
other mission. We get it out as fast as
possible and remind the gunsthey need
to hurry. The computer operator hashis
finger on the mouse button ready to
send, “ Shot.” TheRTO[ radio-telephone
operator] holds his hand microphone
and gets ready to send voice “Shot”
because the digital “Shot” only goes
through about half the time. The chart
operator begins to put the round on his
target grid, andfinalytheHTU [handheld
terminal unit] operator opens up his subs
field looking for more missions.

Asyou see, the process is automatic,
almost robotic. Thereisno feeling, un-
derstanding or urgency becausewedon’t
know thesoldier or soldiersontheother
end, and we certainly don't know the

situation. Receivethemission...process
it...Boom...waitfor correction—thatis
al thereistoiit.

But when you hear a soldier on the
other end saying, “Weneedthoserounds
now, Over,” then you know that what
you are doing is for the good of your
fellow soldiers in combat. You know
you are shooting at aforcetryingto kill
your brothers, and you feel a certain
bond and great sense of relief whenyou
can hear that same voice come on the
radio again and adjust the fire.

Thatiswhat artilleryisall about. Weare
not about computers, radios and radars.
We are about timely, accurate fires.

If | had my way, | would chuck that
big white box out the window, hook up
theL CU [lightweight computer unit] with
the BCS [battery computer system] in it
and processthemission. | wouldn't have
to worry about AFATDS' “gumballs,”
attack criteria, lockups (which happen
quite often and only at the most inconve-
nient times) and OPFAC [operational fa-
cility] reconfiguration messages.

Givemetwo charts, aradioand awell-
trained FDO[firedirection officer],and
| promise accurate, timely firesin sup-
port of any unit.

SGT Marshall S. Poland
Computer Operator, F/7 FA
25th IN Divison, Schofield Barracks, HI

40th Div Arty Has Woman Commander

In July 2002, Lieutenant Colonel (Promotable) (LTC) Jane M.
Anderholt took command of the 40th Infantry Division (Mecha-
nized) Artillery of theCaliforniaArmy National Guard (CAARNG).
Shelikely isthefirst womantocommand adivisionartillery or even

abrigade-level FA unit inthe Total Army.

In her previous two assignments, she served asthe 40th Div Arty
ExecutiveOfficer (XO) and Commander of the40th Rear Operations
Centerinthe CAARNG. Other command and staff positionsinclude
serving as XO for the Forward Support Battalion, Assistant Fire
Support Coordinator (AFSCOORD), Div Arty S2 and Commander
of the Div Arty Headquarters and Headquarters Battery, al in the
40th Division. In Lance missile units while on active duty, LTC
Anderholt wasthe S2for the3d Battalion, 79th Field Artillery (3-79
FA) in Germany and aFiring Platoon L eader in 6-33 FA at Fort Sill
Oklahoma. She was appointed to the CAARNG in 1990.

LTCAnNderholtasoservedinthe
Field Artillery School, Fort Sill in
the Weapons Department, teach-
ingtheLanceOfficer’ sCourseand
the PreCommand Course. It was
during this tour that she received
her ForceM oderni zationfunctional
area. ShewasinvolvedinthelLance
conversion to the multiple-launch
rocket system (MLRS), among
other modernization projects.

She holds an MBA from Okla-
homa City University and is a :
graduate of the Command and General Staff College, Fort
L eavenworth, Kansas.

May-June 2003 ¥ Field Artillery




Effects-Based Operations for

JointWarfighters

By Lieutenant Colonel Allen W. Batschelet

eeting thedemandsof anever-

changing strategic context

requires the US military de-
velop forces capabl e of achieving what
Joint Vision 2020 describes as “Full
Spectrum Dominance.”! Building effec-
tive military forces for 2020 demands
joint integration—intellectually, opera-
tionally, organizationally, doctrinally and
technically.2For full spectrumdominance,
we must use joint integrated effects to
maximum advantage in military opera-
tions: effects-based operations.

Current discussions of effects-based
operations involve various definitions
and descriptions of the concept. Ac-
cording to the US Joint Forces Com-
mand (JFCOM) J9, effects-based op-
erations is “a process for obtaining a
desired strategic outcome or effect on
the enemy through the synergistic and
cumul ative application of thefull range
of military and non-military capabili-
ties at all levels of conflict.” Further-
more, an “effect” isthe physical, func-
tional or psychological outcome, event
or consequence that results from spe-
cific military or non-military actions.?

The defining elements in the J9 de-
scription include emphasis on effects-
based operations as a process, begin-
ning with devel oping knowledge of the
adversary (viewed as a complex adap-
tive system), the environment and US
capabilities. Knowledge of the enemy
enables the commander to determine
the effects he needs to achieve to con-
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vince or compel the enemy to change
his behavior.

The commander’ s intent plays a cen-
tral, critical role in this determination
andinexplicitly linking tactical actions
to operational objectives and desired
strategic outcomes. Execution of the
plan follows; the task then isto use all
applicable and available capabilities,
including diplomatic, information, mili-
tary and economic.

A study done by the Institute for De-
fense Analysesin Alexandria, Virginia,
offersasecondinterpretation of effects-
based operations. (See arepresentative
model in Figure 1.) It beginsby arguing
that effects-based operationsrest on an
explicit linking of actions to desired
strategic outcomes. It isthus about pro-
ducing desired futures.

Moreover, effects-based thinking must
undergird the concept by focusing on

Develop comprehensive
insight into the adversary,
environment and self.

Adaptation

.

Adjust the
course
of action.

~ g

Knowledge

Assess the impact
of effects.

Plan for effects, emphasizing
strategy-to-task linkage.

Application

Execute the plan,
considering the
full range
of capabilities.

Figure 1: Effects-Based Operations Cycle. (Taken from “Effects-Based Operations:
Change in the Nature of Warfare” by Brigadier General David A. Deptula, USAF, Arlington,

VA, 2001, Page iii.)




“Given the predominant ideas in these theo-
ries, one might produce the following definition: ‘Ef-
fects-based operations represent the identification and
engagement of an enemy’s vulnerabilities and strengths in a
unified, focused manner and uses all available assets to produce

specific effects consistent with the commander’s intent.””

the entire continuum (peace, pre-con-
flict, conflict and post-conflict) and not
just on conflict.* Understanding how to
think in this manner enables effects-
based operations.

This study also emphasizes the need
to understand and model an adversary
as a complex, adaptive system driven
by complex human interactions rather
thanjust collectionsof physical targets.
Therefore, one should be able to focus
operations more coherently.®

Of note, thisstudy placesgreat impor-
tance on communications among deci-
sionmakersat thestrategic, operational
and tactical levels and underlines the
criticality of the commander’s intent
for ensuring focused efforts and ef-
fects.® Finally, thiswork says those en-
gagingineffects-based operationsmust
continuously adapt plans, rules and as-
sumptions to existing reality—in other
words, effects-based thinking and op-
erations help the commander “fight the
enemy and not the plan.”

Given the predominant ideas in these
theories, one might producethefollow-
ing definition: “Effects-based opera-
tions represent the identification and
engagement of an enemy’s vulnerabili-
ties and strengths in a unified, focused
manner and uses dl available assets to
produce specific effects consistent with
thecommander’ sintent.” Potentially then,
the concept of effects-based operations
can serve as a common conceptual de-
nominator or languagefor executingjoint
operationsinaunified, holistic approach.

Historical and Theor etical Per spec-
tive. History provides many examples
of theorists arguing for and command-
ers planning and executing military
operationsfocused onoutcomes—ines-
sence, effects-based operations. Infact,
one can reach back to antiquity to see
that classical theorists advocated the
efficacy of combining all elements of
power to compel an enemy to do one's
will and achieve one’s aims. Sun Tzu,
the classical Chinese theorist, empha-
sized the use of force as a last resort:

8

“thoseskilledinwar subduetheenemy’s
army without battle” and“thebest policy
inwar isto take a state intact.””

Carl von Clausewitz, thePrussiantheo-
rist, focused on the primacy of military
means and the physical destruction of
the opponent’ sforcesasthe best way to
achievedesired ends. However, Clause-
witz explicitly recognizestheimportance
of using all theelementsof power, not just
military force, tocreatedesired outcomes.

In adiscussion of how to disrupt the
alliances of an enemy, he argued, “But
there is another way. It is possible to
increasethelikelihood of successwith-
out defeating theenemy’ sforces. | refer
to operations that have direct political
repercussions, that are designed in the
first place to disrupt the opposing alli-
ance or to paralyze it, that gain us new
allies, favorably affect the political
scene, etc. If such operations are pos-
sible it is obvious that they can greatly
improve our prospects and that they can
formamuch shorter routetothegod than
the destruction of the opposing armies.”8

One recent exampl e describes the po-
tential efficacy of effects-based opera-
tions. Evidence of effects-based think-
ing and operations show up clearly in
the planning and execution of the Gulf
War in 1990-1991, primarily in the use
of air power. Genera H. Norman
Schwarzkopf, Commander-in-Chief of
USCentral Command, devel opedafour-
phased operation to achieve President
George Bush’s objectives.

A portion of his commander’s intent
stated: “Wewill initially attack into the
Iragi homeland using air power to de-
capitate his leadership, command and
control, and eliminate his ability to re-
inforce Iragi ground forces in Kuwait
and Southern Irag. We will then gain
undisputed air superiority over Kuwait
so that we can subsequently and selec-
tively attack Iragi ground forces with
air power in order to reduce his combat
power and destroy reinforcing units.”®

Clearly, the commander’s intent re-
flected aview of the enemy asasystem

and the effects desired against that sys-
tem. According to the planners of the
strategic air operation, they employed
an effects-based approach toward
achieving the stated objectives. Appar-
ently, air planners continually thought
through how they could best employ
force against enemy systems so every
tactica strikecontributedtoward achiev-
ing adesired effect on the system.

A good example of this approach
comes from the attack of Iraqi air de-
fensesector operationscenters. Initialy,
air planners determined that destruc-
tion of thefacilitieswould requireeight
F-117s to deliver four 2,000-pound
bombs against each of the hardened
underground facilities. However, plan-
ners argued that to achieve the effect
desired, the facilities had only to be
rendered inoperative. Therefore, com-
plete destruction was not necessary;
forcing the operators to abandon the
facility and cease operations would
achieve the desired effect.

In this case, effects-based thinking
and operations produced the most effi-
cient and effectiveway toemploy force,
achieve the commander’s intent and
increase flexibility and responsiveness
by freeing up scarce assetsfor use el se-
where. One can see, therefore, that ef-
fects-based thinking and operationsare
nothing new.

Much of the current discussions on
effects-based operations appear to cen-
ter mostly on discussions of air power.
One must ask why it isthat many of the
leading writers and thinkers regarding
effects-based operationsseemto bepri-
marily airmen? The answer isfound in
the Army’ sfamiliarity with the concept
that was institutionalized in AirLand
Battle doctrine and the most current
joint operations manual Joint Publica-
tion 3.0, Doctrinefor Joint Operations.

AirLand Battle doctrineevolved from
themid-to-late 1970stotheearly 1980s.
It culminated in the publication of the
Army’s FM 100-5, Operationsin 1982
and in arevised version in 1986. Expe-
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riential observationsand thinking about
modern combat by senior field com-
manders in the 1970s, including Gen-
eral Donn Starry, moved the process of
doctrine development from the central
battleto theintegrated battlefield to the
extended battlefield and finally to
AirLand Battle.

General Glenn K. Otis described
AirLand Battledoctrinein Military Re-
view just beforeitsofficial publication:
“AirLand Battle is now the doctrine of
theUnited StatesArmy. It statesthat the
battl e agai nst the second echelon forces
isequal in importance to the fight with
the forces at the front. Thus, the tradi-
tional concern of theground commander
with the close-in fight at the forward
line of own troops (FLOT) is now in-
separable from the deep attack against
the enemy follow-onforces. To beable
to fight these simultaneous battles, all
of the armed services must work in
close cooperation and harmony with
each other. If wearetofind, todelay, to
disrupt andkill theenemy force, wewill
need the combined efforts of the Air-
Army team.”°

Thus, AirLand Battle containsthekey
components of effects-based thinking
and operations. Further examination of
the doctrine reveals a methodology that
enablestheideaof creating and achieving
desired effects: target value analysis.

Thetarget valueanalysisprocessisan
adjunct to the Army’s current military
decision-making process (MDMP), a
single, established and proven analyti-
cal process for solving problems. The
purpose of the processisto produce an
integrated, coordinated and detailed
operational plan. This process was the
cornerstone methodology for the prac-
tical application of AirLand Battle and
remains so, as “the estimate process”
found in Joint Publication 3.0.1

Joint doctrine describes targeting as
the analysis of enemy situations rela-
tivetothemission, objectivesand capa-
bilities at the commander’s disposal to
identify and nominate specific vulner-
abilities that, if exploited, will accom-
plishthecommander’ spurposethrough
delaying, disrupting, disabling or de-
stroying critical enemy forces or re-
sources.’? In turn, target value analysis
offersthecommander themeanstoiden-
tify effects criteria, prioritize the en-
gagement of targetsand planfor contin-
gencies based on the enemy’s likely
adaptations when his operation fails; it
also enables the estimate of friendly
unit capabilities.’®
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Asamethodol ogy, target valueanaly-
sishelps determine assetscritical tothe
enemy commander’s likely strategy.
Furthermore, it examines and antici-
pates the enemy’s critical nodes and
potential decision points and suggests
what might happen if the enemy com-
mander’s plan fails and what actions
make up hisfailure options. Evaluation
of the potential and likely enemy strat-
egiesidentifiescritical enemy functions
and determines where and when the
commander can selectively apply and
maximize hiscombat power against the
enemy to achieve desired effects.

Additionally, theprocessseekstoiden-
tify specific enemy activities or events
that confirm or deny potential enemy
strategies, thereby enabling the assess-
ment of friendly desired effects and,
ultimately as necessary, adapting
friendly actions.** The decide, detect,
deliver and assess(D®A) targeting meth-
odology serves as familiar shorthand for
targetingandtarget valueanalysis.®® (See
Figure 2.

If, asthe Institute for Defense Analy-
ses study proposes, effects-based op-
erationsidentify andengageanenemy’s
vulnerabilities and strengths in a uni-
fied focused manner using all available
assets to produce a specific effect con-
sistent with the commander’s intent,
then this concept should look very fa-
miliar. Certainly it is not new to practi-
tioners of AirLand Battle.

Because thisis the case, the Army is
singularly well-suitedtolead thedebate
on effects-based operations and may
have afleeting opportunity to shapethe
conceptual foundation for implementa-
tion of Joint Vision 2020.

Conceptual | mplications. Most of the
Army’s recent conceptual work on ef-
fects-based operations originates from
the Training and Doctrine Command’ s
(TRADOC' s) Depth and Simultaneous
Attack Battle Lab at Fort Sill, Okla-
homa. Thetechnological developments
and maturation of the idea of effects-
based operations spurred Fort Sill to
look for waysto increase the effective-
ness of fires.

One of the emerging concepts, the
fires and effects coordination cell
(FECC) focusesmoreon organizational
changes designed to employ fires (le-
thal and nonlethal) to create effects ef-
ficiently and successfully. The first
Stryker Brigade Combat Team (SBCT)
at Fort Lewis, Washington, is testing
this organizational design.

Naturally, the Battle Lab’'s core com-
petency is thinking about the employ-
ment of fires with a complementary
professional expertise in targeting and
target value analysis processes. And
because fire supporters have shaped the
nature of the Army’s discussion of ef-
fects-based operations, theresult hasbeen
a narrower interpretation of the concept
as compared to the current analysis.

Command and Staff Process

Mission Analysis
Planning Guidance and Intent
Course of Action Development
Wargame
Commander’s Estimate
Plan/Order Approval

Rehearse
Execute
Assess/Feedback

Targeting Methodology

Decide
Scheme of Maneuver/Fires
High-Payoff Target List (HPTL)
Intelligence Collection Plan (ICP)
Attack Guidance Matrix (AGM)
Target Selection Standards (TSS)

Detect
Execute ICP

Deliver
Execute AGM

Assess
Combat Assessment

Figure 2: The Command and Staff Process and Targeting Methodology (Target Value
Analysis). These Army processes fulfill the requirements for effects-based operations:
“ldentify and engage the enemy’s vulnerabilities and strengths in a unified, focused
manner, using all available assets to produce specific effects consistent with the

commander’s intent.”




Many inthejoint community perceive
the Army’s position on effects-based
operations as limited to discussions of
creating effects solely with fires. Noth-
ing could be further from the truth.

Because the Army adopted effects-
based operations and codified the con-
cept in its AirLand Battle doctrine, the
ideaand current debate appearsto many
in the Army as the “same candy bar—
different wrapper.” Thereare however,
some critical differences between ef-
fects-based operations and AirLand
Battle's target value analysis method-
ologies.

Like AirLand Battle doctrine and the
enabling methodology of target value
analysis, effects-based operationscauses
practitionerstothink intermsof desired
outcomes and the importance of using
all available assets. The concept of ef-
fects-based operations differsin that it
places more emphasis on understand-
ing theenemy and determining thelink-
ages between cause and effect. It aso
demands a greater capability to assess
and adapt to thevagariesand unknowns
of warfare.

Thus, effects-based operations, as a
concept, is a refining and broadening
evolution of Army doctrine. It offers
the potential for improving the Army’s
ability toachievedesired effectsthrough
amoreholisticand systematic approach
to planning, executing and assessing
theresultsof military actionsacrossthe
entire spectrum of conflict.

Effects-based operations lend them-
selves to a broader application—one
that encompasses more than just mili-
tary operations. Such operationsincor-
porate all the applicable elements of
national power for a given situation—
diplomatic, economic, military and in-
formation—and are relevant acrossthe
full spectrum of operations.

More so than current Army doctrine,
effects-based operations require com-
manders and staffs to link tactical ac-
tions to operational objectives and de-
sired strategic effects. The interrelated
focus at every level of command
achieves the desired effects commen-
surate with the commander’ s intent.
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“More sothan current Army doctrine, effects-based

The strengths of effects-based opera-
tionsincludepredicting, controllingand
achieving desired effects and under-
standing that, that goal is not aways
achievable. Acknowledging thisreality
leads to the requirement for adaptation
in planning and decision-making. The
reguirement to adapt and seize opportu-
nity relies on athorough understanding
of the commander’ sintent and leader’s
ability to make decisive and sound de-
cisions that will achieve the desired
effect without creating unwanted or
unpredicted second- and third-order ef-
fects.

However, it is not enough to say US
forces will operate in an effects-based
way. Commandersand staffsmust think
inan effects-based fashionif they areto
operate successfully. It may no longer
suffice to tolerate a subordinate’' s cur-
sory understanding of thecommander’ s
intent two levels up. Leaders every-
wherealongthechain of command must
have a clear understanding of national
security and campaign objectives and at
least a basic understanding of those ac-
tions necessary to create effects that cu-
mulatively result inthe desired end state.

M oreover, commandersmust devel op
and subordinatesunderstand clear mea-
sures of success that explain why the
operations will work (planned actions,
causal linkages and desired effects).
This requirement and a thorough un-
derstanding of the commander’sintent
provide the two elements that will en-
able subordinates to exercise initiative
and seize fleeting opportunities.

Most would agree that this emphasis
on adaptation is a great strength of ef-
fects-based operations. But it also ex-
poses a critical vulnerability. The vi-
ability of effects-based operations be-
comes questionableif commandersfail
to provide subordinates clear intent or
measures of success.

Moreover, commandersmust trust and
have confidence in their subordinates
abilitiesto exerciseinitiative and oper-
ate within the intent. If commanders
becomeoverly concerned withtheneed
to control second- and third-order ef-
fects, the potential exists for them to

operations require commanders and staffs to link tac-
tical actions to operational objectives and desired stra-
tegic effects.”

“reach into the turret” and personally
direct operations, negating the advan-
tages of effects-based operations.

Decisions and actions taken by Gen-
eral Tommy Franks, Commander, US
Central Command, during the opening
stagesof Operation Iragi Freedom, pro-
vides an excellent example of effects-
based thinking and operations. During
a 22 March press conference, General
Franks described actions heinitiated to
attack, as he described it, an “ emerging
target.” Information regarding theloca-
tion of Iragi President Saddam Hussein
had reached President Bush and Gen-
eral Franksonthe afternoon/evening of
19 March.

While President Bush considered op-
tions, General Franks, demonstrating a
clear understanding of thecommander’ s
intent and anticipating potential orders,
directed two F-117s into the air, each
carrying two 2,000-pound bombs. No
better example exists of effects-based
thinking and actions.

General Franks' decision to launch
theF-117santicipated PresidentBush’s
order to strike, but more importantly,
his actions envisioned a desired future
informed by the President’s stated in-
tent of removing the Iragi regime from
power. Without General Franks' flex-
ibility of thought and willingness to
adapt his plans, President Bush would
not have had the opportunity to order
theattack, asthetarget, Saddam Hussein,
reportedly would have departed the
known location in a matter of hours.

Moreover, Franks' decision reflected
an acknowledgement of and accepted
the risk associated with executing a
mission not planned for the current air
tasking order (ATO). Normal, expected
and necessary planning for suppression
of air defenseswould not bepossible. In
short, General Franks demanded the
immedi ate adaptation of thecurrent plan
with its accepted, attendant risksin an
attempt to achieve the commander’s
intent in one quick, decisive strike.

At the time of this writing, the out-
come remains in doubt. What is not in
doubt, however, is General Franks' ef-
fects-based approach to planning and
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executing operations. His actions re-
flect hisbackground asafire supporter,
a professional, accomplished in the
Army’s AirLand Battle and full spec-
trum dominance operationsdoctrine. In
turn, this anecdote describes a soldier
who knows the importance and neces-
sity of seeing the desired future and
creating conditionsnecessary toachieve
the commander’ s intent.

Practical Implications. The differ-
ences found in the evolution, refine-
ment and broadening of current doc-
trine and the conceptual dynamics of
effects-based operationswill haveprac-
tical implications for changes in joint
cultural, organizationsand |eader train-
ing. Implementing effects-based opera-
tions as a concept described in this ar-
ticlewill providechallenges, al of which
are surmountable.

Cultural Challenges. Implementing
effects-based operations in the Army
should proverelatively easy. However,
leading the transition to effects-based
operations in the joint community is
likely tobeproblematicandwill require
cultural changeswithin each of the ser-
vices. Changing the culture will take
many years as leaders and staffs be-
come familiar with the concept and ef-
fects-based thinkingbecomesincul cated
in service and joint educational pro-
grams and institutions.

Whilel have proposed a definition of
the effects-based concept, it isapparent
that an agreed upon definition that is

incorporated into service and joint doc-
trineis necessary before the methodol-
ogy can be of use. Almost asimportant
asagreeing onadefinitionistheneedto
establish a common language.

The Army has an extensive but not
always well-understood language to
define effects. A familiar example in-
volves the use of the terms “disrupt,”
“delay,” “limit” and “destroy” that are
sonebulousastobeof littleuse.’® These
termshave primarily served to describe
effects associated with the kinetic at-
tack of aspecifictarget. Moreover, their
intended use isto guide those involved
in fire support operations.

In this context, effects-based opera-
tionstake on anarrow definition of the
effects of firesin support of maneuver.
This limited viewpoint fails to address
other areas where effects are important,
such as the effects created by maneuver.

On the other hand, the view that asso-
ciates effects-based operations as
achieving effects without fires or ma-
neuver fails to address the concept in
the holistic manner in which its value
rests. A key step in implementing any
effects-based concept, then, would be
to get the services and joint community
to agree on usage of therelevant terms.

Organizational Challenges. Of most
importance is the need to field organi-
zations with a physical makeup that
enables commanders and their staffsto
cooperate in dynamic and orchestrated
ways. Instead of havinglinked but sepa-

While President Bush considered options, General Franks demonstrated a clear under-
standing of the commander’s intent and anticipated potential orders to strike the
emerging target of Saddam Hussein.
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ratecentersfor intelligence, operations,
logistics and information operations
(among others), the Army needsacom-
bined operations center of generalist
operators and functional area special-
ists, includingintelligence analystsand
technical equipment operators.

Thisteam of expertswho are aware of
the desired effects, linkages between
objectives and the commander’ s intent
would understandthe*why” of changes
in policy goals that inevitably occur
during operations. More importantly,
they could adapt to the new redlities,
given the shared knowledge and coop-
eration derived from the proposed or-
ganization. Inthisinstance, theArmyis
well on its way toward the proposed
command and control organization.

Having experimented with command
and control issues connected to digiti-
zation and Force XXI, the Army has
moved forward in innovative and var-
ied ways, including conducting tests
with effects coordination cells (ECCs)
and deep operations coordination cells
(DOCCs). Supporting these organiza-
tional initiatives arethose programsin-
volving the Army battle command sys-
tem (ABCS), which provides digital
communications among strategic, op-
erational andtactical headquartersdown
to the individual soldier/weapon sys-
tem level. This point is critica to the
successful use of effects-based opera-
tions because of the cyclic, nested na-
ture of the concept.

Determining correct organizational
design by itself isanecessary condition
for enabling effects-based operations
and sotooistherequirement to develop
leaders with the broad background
needed to apply the concept.

Leader Training Challenges. For rea-
sons other than devel oping proficiency
in effects-based operations, the Army
has initiated a new approach to con-
ductinginitial-entry officer training, the
basi c officer leader course (BOL C) with
a pilot at Fort Benning, Georgia. De-
signed to expose every Army officer to
basic warfighting fundamentals, this
training could provide an institutional
“start point” for developing effects-
based operations as acommon concep-
tual denominator, away of thinking for
the Army’s future leaders.

The holistic, nested and integrated
natureof effects-based operationsplaces
a premium on leaders who understand
the big picture and the potential impact
their decisions could have on achieving
desired effects. Coupled with increased
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emphasis on rapid adaptation, leaders
of the future will have to think in new
waysthat aremorecomprehensive. They
must have the confidence to deal with
uncertainty, the willingness to bridge
gaps with thinking, the desire to take
insightful calculated risks and the abil-
ity to visualize an abstract battlespace
and think in nonlinear dynamic ways,
incorporating multiple perspectives.
This effects-base thinking is no small
challenge.

Theconceptual thinking skillsrequired
by practitioners of effects-based opera-
tions will change the way the Army
developsandtrainsleaders. TheArmy’s
current approach to leader training fo-
cuses too much on processto the detri-
ment of outcome. Battle drills, situ-
ational lane training and rote teaching
of themilitary MDMP all contribute to
the development of leaders who are
able to apply proven, but limited re-
sponses to battlefield realities.

Faced with complex challenges, |ead-
ersoftenresort to executing conditioned,
practiced battle drills with little regard
to current realities. This technique of-
ferspredictability of response, whichis
an important component for success at
thetactical level, but onethat isincreas-
ingly lessuseful in operational and stra-
tegic level decision-making. Incorpo-
rating an effects-based approach to op-
erations calls into question the future
utility of the “battle drill,” approach
even at the tactical level of decision-
making.

Effects-based operations demand the
Army develop leaders capable of con-
ceptual thinking. Leaders must be able
to admit what they do not know, recog-

during Operation Iraqi Freedom, March 2003. (Photo by SFC David K. Dismukes, CFLCC-PAO)

nize patterns, spend moretimein prob-
lem identification and determination
and, ultimately, be adaptable. Educat-
ing leaders with these skills requires a
shift in the emphasis in their training
away from process to outcome.

Leaders of tomorrow employing ef-
fects-based operations must train in
environments that center on the student,
not theinstructor, insituationswherecom-
plexityismaintained, notremoved. Check-
lists and process will remain important,
but thefocusmust beon outcomesinstead
of getting the procedures right.

Of course, there is no substitute for
leaders having a complete knowledge
of the art and science of military opera-
tions. Implementation of effects-based
operationswill expand the requirement
for leaders to develop and maintain a
minimum competency in areas previ-
ously deemed outside the prevue of
military leaders.

USS Theodore Rooseveltin the Mediterranean Sea (20 March 2003). To fight simultaneous

battles, the armed services must work in close cooperation and harmony. (Photographer's Mate

Airman Todd M. Flint )
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If not expertise, for example, proficiency
in domestic and internationa politics,
culture, diplomacy and economics will
prove critical to the successful applica-
tion of effects-based operations. L ead-
ersrightly will focusonbeing expertsin
therealm of military art and science, but
they al somust devel op adepth of knowl-
edge in other elements of power.

Developing future leaders with the
right specific and general skills to use
effects-based operations must begin
fromthe moment they enter the service.
The broader education requirements de-
manded by this concept are achievableif
they are indtilled in leaders beginning
with their initial entry into service.

I mplementation Recommendations.
The Army has an unparalleled under-
standing of effects-based operations.
Of all the services, it is best suited to
“show the way” in the development of
the concept as ajoint common concep-
tual denominator. Thiswill requiremov-
ing forward on two fronts simulta-
neously: onejoint and theother service-
specific.

Define Effects-Based Operations and
Terminology. First, the joint commu-
nity and the services must agree on a
common definition of effects-based
operations. Realizing the potential of
the concept requires the Army to ex-
pand what isa*“fires centric” notion of
effectsinto amorecomprehensivedefi-
nition, such as the one suggested. This
shouldbearelatively simpletask, given
the Army’ s desire to focus on creating
effects with all means available.

Hampering the debate over effects-
based operationsistheambiguity of the
language in the many descriptions of
the concept, each of which employs
unique descriptions and terms of refer-
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The Army is uniquely suited to take the lead in
the further development of the effects-based op-
erations concept through a collaborative effort

involving all services.

ence. Before going forward, the ser-
vices must reach consensus in defining
effects-based terminology. Without a
clear understanding provided by jointly
codified terms of reference, develop-
ment of the concept may deteriorate
into service-centric views, ultimately
negating the unifying potential of ef-
fects-based operations. Approved defini-
tionsandlanguagewill providethemeans
to expand and begin the institutionaliza-
tion of effects-based operations.

Establish a Joint Professional Mili-
tary Education Srategy (JPMES). Ef-
fects-based operationsplacesapremium
on leaders with specific expertise in
military art and science and aworking
knowledge of the characteristics of the
other elements of national power. Nec-
essarily, practitioners of the methodol-
ogy will use conceptual thinking fo-
cused by internalized and well-under-
stood guidance in the form of the
commander’s intent. Institutionalizing
the training and education of leaders
must begin at the outset of their careers
and continue for the duration.

The same must be true for each ser-
vice. For the Army, BOLC isthe place
tostart. However, service-specifictrain-
ing and education alonewill not suffice.

If theconcept isto serveascommonto
the joint community, it also must be
taught as part of a JPME strategy.

Design Effects-Based Organizations.
Leaders, educated to employ effects-
based operations, must have facilities
and communications networks that en-
abletheir skills. Here too, each service
must design field organizations to take
advantage of the inherent potential of
the concept.

TheArmy’sFECCisastepintheright
direction. While currently narrow in
focus, the idea brings together opera-
tors, intelligence analysts as well as
systemtechniciansto employ lethal and
nonlethal firesmoreefficiently and suc-
cessfully. Easily expandable, this idea
providesastart point for the creation of
a more all-inclusive organization de-
signedto orchestrateall effects, not just
fires.

The bilateral command and control
relationship of battlefield coordination
detachments (BCDs) that the Army re-
sourcesincooperationwiththeAir Force
couldserveasastart point to expandthe
concept to joint task force organiza-
tional design. This proven command
and control organization that was de-
signedtosynchronizeandintegratefires,
air power and ground maneuver-effects
is expansible. And, given the evident
interest shown by the Army and Air
Force, effects-based operations could
serve as aplatform for the joint devel-
opment of the concept aswell asneeded
experimentation.

As with any new idea, testing and
proving the theory through experimen-
tation, practice and limited application
is a perquisite to specific service and
joint adoption. JFCOM already has be-
gun experimentsthat includelooking at
effects-based operations.

Beyond this initiative, separate ser-
vice experimentation must occur. Inthe
Army’s case, many venues and organi-
zationsexist that could conduct experi-
ments with effects-based operations.
TRADOC should task a specific battle
lab with the lead—Il ogically, the Battle
Lab at Fort Sill.

Clearly, effects-based operations are
not new. The renewed interest in the
idea provides an opportunity to expand
effects-based operations to the joint
community.

The Army is uniquely suited to take
the lead in the further development of
the effects-based operations concept
through acollaborativeeffortinvolving
all services. Championed by the Army,
the concept of effects-based operations
may provide the enabling idea needed
toachievethegoal sof jointintellectual,
operational, organizational, doctrinal
and technical integration set out in Joint

Vision 2020.
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Artillery in the Future
German Army Structure

By Colonel Heinrich Fischer, Chief of German Artillery

T he German Army isdownsizing
and restructuring and withiit, its
artillery. Although the German
Artillery isdownsizing thisyear, it also
isrestructuringintheprocess—increas-
ing its deployable reaction forces and
reorganizingtobemoreeffectiveagainst
the modern threat across the full spec-
trum of military operations.
TheGerman Artillery isdesigning the
force to decrease mobilization require-
mentsfor medium- to large-scaled con-
tingenciesby drawingonreactionforces
throughout the artillery. This and the
modular concept of force development
are allowing the German artillery to
tailor force packages to support mili-
tary operations from stability and sup-
port operations (SASO) to very large-
scaled conflicts. The artillery’ s organi-
zational designincreasesforceflexibil-
ity and the speed with which the Ger-
man Army can react to military crises.

v

Thisarticleoutlinesthemission, orga-
nization and equipment plus the opera-
tional capabilities of the restructured
German Avrtillery. It should be noted
that the German Artillery doesnot have
towed or “light” howitzers—only 155-
mm self-propelled howitzers: the PzH
2000 and M109A3G.

Artillery Mission. TheGermanArtil-
lery will continueto performtraditional
missions in the future army structure,
including conducting surveillance, tar-
getacquisition (TA) and reconnai ssance

“With the introduction of the PzH 2000 howitzer,

the German Artillery has made a decisive step
toward modernizing its cannon artillery.”

(STAR) as well as providing fire sup-
port for the combined armsmechanized
battle. It also will provide selected as-
setsfor SASO, asrequired.

To accomplish these missions, the
GermanArtillery isusingtheintegrated
artillery system. This is an integrated,
coordinated artillery system of com-
mandand control (C?), STAR andweap-
ons assets interconnected by a central
operational forces' C?system. Theartil-
lery command, control, communications,
computer andintelligence (C*l) systemis
Adler. It ensures synergistic effects, con-
tributes to the maneuver commander’s
battlefield assessment and enhances op-
erational effectiveness.
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To accomplish its missions, the Ger-
man artillery must have wide-ranging
capabilities. (See Figure 1.) It must be
ableto conduct TA and destroy targets
in real-time out to 40 kilometers. The
artillery must be able to reconnoiter
target areas of interest (TAIS) out to a
range of 70 kilometers, in particular
command posts (CPs), long-rangeartil-
lery assets, reserves and follow-on
forces; theninnear real-time, it must be
able to engage and attrite the enemy to
achieve friendly force superiority in
quantity and quality. It also must be
able to reconnoiter high-value targets
(HVTs), such as C? facilities, reserves
and logistical installations, out to 150
kilometersand engagethem, disrupting
the enemy’ s operations.

Reorganization. In restructuring the
German Army, the artillery will be
downsized from approximately 18,600
to about 10,700 soldiers. However, the
sizeof thecurrent 3,000-mandeployable
reaction artillery will rise to 4,400 sol-
diers. Thisincrease orientsthe German
Field Artillery branch toward modern
operational realities.

The restructuring began in the sum-
mer of 2002. Seven artillery battalions
and one drone battery will be deacti-
vated by theend of thisyear. Themajor-
ity of therestructuring effortswill occur
in late 2003.

After the restructuring is completed,
the German Army will have 17 active
artillery battalions. They differ from
each only in the number of reaction,
augmentation and reserve forces as-
signed. Thereaction forces (Reaktions-
krafte) respond rapidly to crises; they
are operationally deployable and are
active duty professional artillerymen.
The augmentation forces (Verstark-
ungskrafte) are conscript-heavy.

The reserve forces round out the for-
mations. Each reserve battalion usually
only has one active soldier and a few
civilians for maintenance, supply and
accountability and to support mobiliza-
tion of the reservistswho wouldfill the
battalion’ sranksin times of crisis. The
reserve battalion uses its sister active
battalion’ s equipment for training.

Artillery Brigade 100. The divisional
artillery of thepreviousstructureiscon-
centrated in Artillery Brigade 100 un-
der the command of the German Army
Combat Support Arms Command
(Heerestruppenkommando). (See the
Artillery Brigade 100 in Figure 2.)

TheCombat Support ArmsCommand
is commanded by a two-star general
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Figure 1: Missions of the Artillery in the Future German Army Structure

and, inadditiontotheArtillery Brigade
100, includes a nuclear, biological and
chemical brigade and an air defense
brigade plus two logistical brigades. It
provides modular slices for deploying
German brigades and divisions to
supplement their organic combat sup-
port/combat service support assets.
Artillery Brigade 100 began activat-
ing in July 2002. What Figure 2 does
not show is that the brigade also in-
cludes nine reserve artillery battalions
(two TA, two rocket and five self-pro-

pelledartillery battalions) inadditionto
the six active battalions shown.
Figure2 showsthenew TA battalions.
Until now, STAR assets have been in
independent batteries in the TA/self-
propelledartillery battalions(orthe TA/
towed artillery battalions, when the
German Artillery had towed artillery).
During peacetime, the TA battalion
will have a headquarters and supply
battery; one TA battery with the Cobra
counterbattery radar, soundrangingand
ameteorological (Met) section; one or
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Figure 2: Artillery Brigade 100. In addition to these six battalions, the brigade will have
reserve battalions: two target acquisition (TA), two rocket and five self-propelled artillery

battalions.
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two CL 289 reconnai ssance drone bat-
teries; and two KZO target location
drone batteries.

Theprimary GermanArtillery weapon
system to lay minefields and provide
deep firesisin therocket battalion: the
mediumartillery rocket syssem (MARS),
whichisthesamemultiple-launchrocket
system (MLRS) used in the US artil-
lery. Inadditionto the headquartersand
supply battery, each rocket battalion
will have three augmentation force fir-
ing batteries and one reaction force fir-
ing battery.

When the reaction force is task orga-
nized for a contingency, each rocket
battalion will have three reaction force
firing batteries for atotal of 24 MARS
launchers. In the near future, two of the
three reaction force rocket battalions
will receive one attack drone battery.

The future German Army will have
five mechanized divisions. In peace-
time, each division will have two or
three active mechanized brigades with
an organic self-propelled artillery bat-
talion, much as it has today. When de-
ploying, adivision will include a divi-
sion artillery regiment formed from the
Artillery Brigade 100 structure to con-
solidate the division’s FA assets and
provide command and control over
them.

Self-Propelled Artillery Battalions.
These eleven active self-propelled ar-
tillery battalionsgenerally will beorga-
nized the same as they are today. The
difference will be in the number of
reaction and augmentation batteries as-
signed. Each battalion will have three
firing batterieswith atotal of 24 M109
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Figure 3: The Self-Propelled PzH 2000 Artillery Battalion. Each battalion has 24 155-mm
PzH 2000 howitzers. Included for the first time are fire support (FS) batteries.

force structure required for the differ-
ent operations without mobilization:
small-, medium- and large-scaled op-
erations. Forcesonly would berequired
to mobilize for very large-scaled mili-
tary operations.

For small-scaled military operations,
artillery unitswould not bededicated to
the task force or higher headquarters
executing the mission. If required, the
artillery will provideelementswith spe-
cific capabilities for evacuation opera-
tions, force protection against terrorist
threats or humanitarian assistance op-
erations—perhaps in the form of sur-
veillance and reconnaissance assets.

For medium-scaled operations, artil-
lery formations would be tailored for
the mission. (See Figure 5.) Each artil-

lery task forcewould havetheappropri-
ate STAR and weapons systems con-
nected by Adler to form the integrated
artillery system. A good example of
artillery forces tailored for a medium-
scaled operation isthe current German
Kosovo Force (KFOR).

For large-scaled operations, an artil-
lery regiment would be formed from
reaction forces. (See Figure 6.) The
regiment would include one TA battal-
ion, onerocket battalionwith24 MARS
and a self-propelled artillery battalion
with 24 howitzers from the Artillery
Brigade 100 plusthethreeartillery bat-
talions with 24 self-propelled howit-
zers in each of the three mechanized
brigades. Thusareinforced mechanized
division can be activated in support of a

or PzH 2000 howitzers. (See Figures
3and4.)

A new element inthe brigade-level
self-propelled artillery battalion will
be the fire support battery, which
includesthefiresupport teams, battle-
field surveillance radar teams and
artillery observer. The goal of this
new unitistoimprovethetraining of
the brigade’s artillery fire support
elements and optimize cooperation
with maneuver units, both during
training exercisesand in military op-
erations.

Force Tailoring. With this battery
organization, the German Artillery
will have force tailoring options.
Nearly all theartillery battalionswill
consist of amixture of deployable re-
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actionand augmentationforces. Using

|:| Reaction Forces

|:| Augmentation Forces

large-scaled operation without mo-
bilization. It would have an inte-
grated artillery system and be well
bal anced to accomplish the mission.
For avery large-scaled military op-
eration, the mechanized divisions
would form after mobilization. In
each division, al the reserve TA,
rocket and self-propelled artillery
battalions of Artillery Brigade 100
as well as the three self-propelled
artillery battalions of the three re-
serve mechanized brigades would be
augmented with personnel.
Eventually each mechanized divi-
sion would have an artillery regi-
ment with a headquarters and head-
quarters battery, a TA battalion, a
rocket battalion and a self-propelled

artillery battalion. Each of the divi-

the modular principle, the German

Figure 4: The Self-Propelled M109 Artillery Battalion

sional mechanized brigades would

Artillery will be able to provide the
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have its artillery battalion. Thus af-
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Figure 6: Artillery Force Package for Large-Scaled Operations

ter mobilization, theintegrated artillery
system would be available in al divi-
sions.

Restructured Force Capabilities.
With the enhancement or addition of
selected equipment in the artillery sys-
tem-of-systems, the German Artillery
will upgrade its overall capabilities.

Command and Control. The artillery
isoneof thefew German Army branches
to havethedigital capabilitiesfoundin
the Adler system. Adler connects C?
elements, STAR assets and weapons
platforms digitally, ensuring the flow
of situation and target data, fire mis-
sions, fire orders and target effects is
reliable and expeditious.

Adler will connect the artillery to the
army integrated system, thefuture Ger-
man Army command, control and intel-
ligencesystem. Thiswill ensurearapid
information exchangewiththemaneuver
commanders headquarters and other
branches aswell asallied units.

Becausefutureoperationswill bemul-
tinational, interoperability with other
nations C* systems is essential. The
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US, France, United Kingdom, Italy and
Germany are in the Artillery Systems
Cooperation Activities (ASCA) pro-
gramtoestablishandimprovetheinter-
face between their national artillery C*
systems. By adjusting Adler develop-
ments over the next few years, the Ger-

manArtillery will beabletointeroperate
effectively with its partners.

Devel opment of thesecond Adler will
begin in mid-2003. The new Adler up-
grade software program will intercon-
nect with the German Army C? Sys-
tem.

STAR. The artillery must be able to
providetargeting dataaround the clock
and under all weather conditions rap-
idly enough to engage targets respon-
sively.

Artillery observerswiththeM 113 ar-
mored forward observation vehicles
closely cooperate with the maneuver
units. They receive the calls-for-fire
(CFF), forwardthemto higher level and
coordinate the artillery firesin the im-
mediate surroundings of the maneuver
forces.

Anarmored artillery observer vehicle
and a lightly armored vehicle will re-
placetheM 113sinthenear future. This
will improve the flexibility and rapid
deployment of artillery observers, en-
hancing artillery support for maneuver.

The Abra battlefield surveillance ra-
dar acquiresmoving targets beyond the
range of theartillery observer—outtoa
range of 38 kilometers. This provides
the mechanized commander situational
awareness and helps protect the force
by preventing surprise attacks. The ra-
dar coversopenflanksandlocatesmov-
ing targets, both on the ground and in
the low-level airspace, day and night,
and under all weather conditions.

The Bur ground surveillance radar is
being developed with France and will
replace Abra, starting in 2008.

Asapassive TA system, the German
Artillery uses the 064 PC sound-rang-
ing system that can locate artillery and

The Cobra counterbattery radar is a trilateral project: France, the United Kingdom and

Germany
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mortarsfiring out to arange of 15 kilo-
meters. The system’'s performance is
being enhanced by an automated data
analysis capability and its integration
into Adler. Thisyear, four systems are
being retrofitted; another two will fol-
low at alater date.

The development of the Cobra coun-
terbattery radar is a trilateral project:
France, the United Kingdom and Ger-
many. It will be ableto locate and clas-
sify cannons, mortars and, for the first
time, rocket artillery out toarange of 40
kilometers. From mid-2003 until 2006,
atotal of 12 systemswill be fielded.

The pre-programmed flight of the CL
289reconnaissancedroneprovidespre-
cisesituational awareness, targeting data
and battlefield damage assessment
(BDA) outtoarangeof 170 kilometers.
Thedroneisbeing upgraded: extending
the flight path, which will allow for an
increased number of sensor legsaswell
as the use of radar sensors. These up-
gradeswill be implemented from 2007
to 2011 and will significantly improve
the drone’s reconnaissance perfor-
mance.

The new KZO drone for target loca
tion will expand German Army TA ca-
pabilities. Thissystem will enable situ-
ational awareness, targeting and BDA
out to arange of 65 kilometers, day and
night. Theoperator will havethe option
of diverting the pre-programmed flight
path of the airborne system to track an
acquired target of opportunity until the
target is successful engaged. The Ger-
man Artillery will buy six systems be-
tween 2004 and 2007.

Luna, the unmanned airborne close-
range reconnaissance system, will be
integrated into a platoon of the KZO
battery. Asan experimental system, the
Luna X2000 has been included in the
family of reconnaissance assets. After
the systemistested and adjusted, it will
be used at the brigade level for close-
range reconnaissance.

Intheinitial procurement, theGerman
Army will buy a total of three Luna
systemsin 2003 and 2004, one of them
for the German Special Operations Di-
vision. Thefuture German Army struc-
ture will require 13 more systems.

The artillery meteorological platoons
areintegrated into the artillery brigade.
They are fully mobile and equipped
with the Atmas atmospherical ranging
and evaluation system and an upper-
wind radar system. They provide the
integrated artillery system and other
users Met messages.
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The KZO drone for target location is shown on top and below is the Luna unmanned

airborne close range reconnaissance system.

In order to provide accurate Met data
with improved time and space validity
and to optimize the Met data's use, a
global positioning system (GPS)-based
radio sensor systemwill replace Atmas,
startingin2005. Thiswill givetheartil-
lery Met section a passive ranging capa-
bility and éiminatethe need for an upper-
wind radar, which is an active emitter.

Additionally, theGermanArtillery will
introduce aMet model that will be able
to extrapolate weather data differing
horizontally and vertically in adefined
areaintheforce sareaof responsibility
(AOR). Thismodel will be ableto pro-
vide Met data for not only target and
reconnaissancearess, but theentireAOR
aswell.

Current STAR assets can cover only
part of thebrigadeand divisional AORs.
Only after new or upgraded systemsare
fielded will it be possibleto meet all the
STAR requirements of the German
Army artillery. Most urgent is the im-
provement of the artillery observer
equipment. It plays akey rolein fire
support in cooperation with maneu-
ver units.

Artillery Weapons and Munitions.
Even after 35 years of service, the
M109A3G howitzer will continue in
four activeand eight reserve battalions.

The M109s underwent a service life
extension program (SLEP), upgrading
their vehiclepower packsandinstalling
an improved shell magazine and addi-
tional aidsfor shell handling inside the
howitzer to relieve the crew.

Withtheintroduction of the PzH 2000
howitzer, theGerman Artillery hasmade
a decisive step toward modernizing its
cannon artillery. The German Army
already has fielded 185 PzH 2000s.
Seven artillery battalions have thisnew
system.

The PzH 2000 has arange of 30 kilo-
meters or out to 38 kilometers using
extended-range ammunition. It hasfire
direction equipment on board and in-
cludes a semi-automatic loading pro-
cesswitha60-round magazineonboard.
Within 30 seconds of occupation, it can
firethreeroundsinlessthan 10 seconds
and has a sustained rate-of-fire of 10
rounds per minute.

MARShasballisticbhomblet and mine-
emplacement projectiles available.
Bomblet rockets can engage soft and
semi-hard areatargets out to arange of
approximately 30 kilometers.

Mine rockets emplace antitank mines
with variable-time fuzes that cause the
mines to self destruct in three to 96
hours (basically the sameasthe German
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Engineer minglayersemplaceandsimi-
lar to the US family of scatterable
mines). Emplacing these mines, the
Germany Avrtillery can interdict ap-
proaching enemy armored forma
tions out to 38 kilometers.
Thereareplansfor84 MARS, asan
initial lot, to receive an improved
fire control system and azimuth and
elevation drives. Thiswill improve
MARS' responsiveness, flexibility

organization and sustain-ability to
support the future German Army in
the full spectrum of military opera-
tions. By concentrating STAR assets
at the battalion level in peacetime,
the German Artillery can tailor mis-
sion-oriented “recce packages’ of
efficient systemsand qualifiedteams.
Particularly in peacekeeping opera-
tions, theseessential intelligenceand
reconnai ssanceinstrumentscan pro-

of operationsand logistical support-
ability.
The German Army has plans for

The medium artillery rocket system (MARS) is the
same multiple-launch rocket system (MLRS) used in
the US artillery.

vide maneuver and national com-
manders the right information for
military decision making.

two attack drone batteriesto engage
hard and semi-hard targets out to 150
kilometers—such as armored vehicles,
logistical facilities, helicopters in as-
sembly areas or operational reserves.

Germany, France and Italy are devel-
oping the tri-national fiber optical
guided missile (TRIFOM). TRIFOM is
characterized by pinpoint accuracy, vi-
sual target identification with the abil-
ity to shift to another target and air
transportability. With arange of at | east
60 kilometers, it will be suitable for
offensive fire in support of medium-
scaled conflictsaswell asprovideintel-
ligencefor peace support missions. The
experimental program will conclude
with a30-kilometer flight test thisyear.
The fielding date has not yet been de-
cided.

Artillery influences battle mainly
throughtheeffectsof itsmunitions. The
effects of the entire German Artillery
suiteof munitionsneedimproving. Start-
ingin 2003, theartillery isbuyinginfra-
red (IR) smokeshellstoblind enemy IR
and thermal imaging devices. A new
fragmentation shell, the HE Mod 2000,
will provide significantly improved
fragmentation effects and deeper pen-
etration into infrastructure targets.

An important step is the current pro-
curement of the precision sensor-fuzed
munition for the artillery (SMArt).
SMATrt will be able to destroy semi-
hard and hard targets responsively and
precisely under all weather and opera-
tional conditions. Because SMArt isso
effective, it will reduce the logistical
burden as compared to conventional
munitions. Withitsability to attack tar-
gets precisely, SMArt also will mini-
mize collateral damage.

In the area of rocket artillery muni-
tions, the guided MLRS rocket
(GMLRS) is being developed in coop-
eration with the US, United Kingdom,
France and Italy. Using GMLRS,
launcherswill be ableto engagetargets
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to a range of 60 kilometers precisely,
requiring fewer rockets. It will have
improved accuracy and a modular de-
sign, the latter to incorporate upgrades
astechnology alows. The German Ar-
tillery will begin fielding the GMLRS
in 2007. (For more information on the
GMLRS, see the article “ Transforma-
tion—Bringing Precision to MLRS
Rockets’ by Lieutenant Colonel Jeffrey
L. FroydandintheMarch-April edition.)

TheGerman Artillery’ scurrent weap-
ons platforms meet minimum range re-
quirements, especially in terms of of-
fensive fires. The M 109, for instance,
can range only 60 percent of the brigade
AOR depth. With thefielding of the PzH
2000, this coverage rises to 80 percent.

WithMARS, thedivisional AOR only
is 50-percent covered. With the up-
grade of the MARS launcher, the field-
ing of GMLRS and the introduction of
an attack drone, the German Artillery
will be able to provide offensive fires
across the entire divisional AOR.

TheGermanArtillery systemsachieve
enough indirect fire effects against soft
and semi-hard targets using the im-
proved high-explosive and bomblet
munitionsfiel ded for cannonandrocket
artillery. Butwiththefielding of SMArt,
it will be possible to engage semi-hard
and hard point targets with minimal
collateral damage.

However, these platforms and muni-
tions do not meet all the precision and
range requirements for mechanized
operations—especially thoseoperations
at the lower end of the spectrum of
conflict. On the one hand, the artillery
must maintain its ability to engage area
targets. On the other, it must have the
long-range, precision to engage HVTs
without causing collateral damage. Both
an attack drone and TRIFOM will fill
this capability gap.

Conclusion. Inits new structure, the
GermanAvrtillery will havethestrength,

We in the German Artillery have
identified our capability gaps in for-
ward observers, weapons range and
standoff, individual target engagement
and precision as well as weapon sys-
temsfor light and mediumforces. These
gaps will be closed in the medium to
long term. Results from experimental
projects are emerging and beginning to
shape solutions.

Butthequality of abranchisnot deter-
mined only by its organization and
equipment. It relies most notably upon
well trained, highly motivated and pro-
fessional leadersand soldiers. We Gun-
ners meet these challenges daily.

With leaders and soldiers, STAR and
weapons assets al interconnected via
Adler to form the integrated artillery
system, the German Artillery today is
comparable to any allied artillery and
will continue to be so in the future.

e

Colonel (Promotable) Heinrich Fischer is
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Herzegovina; and Executive Officer to the
Assistant Chief of Staff for Resources in
the Supreme Headquarters Allied Powers
Europe (SHAPE) in Belgium. He command-
ed Artillery Regiment 7 in Dulmen and
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G5ttingen. He also is a graduate of the
German and Canadian Armed Forces Staff
Colleges in Hamburg and Toronto, respec-
tively. Colonel Fischer began his career as
a conscript and then attended Reserve
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ATACMS

Fires for the
Objective Force

By Lieutenant Colonel Rocky G. Samek, AC

process that will culminate in a future com-
bat system (FCS)-equipped Obijective
Force in 2008. The ground force will not be
characterized by 70-ton vehicles arrayed
on alinear, contiguous battlefield against
a clearly defined and templated en-
emy. Instead, the Objective Force 'Y
often will fight on a nonlinear, non- ‘ '
contiguous battlefield against N ,
~an adaptive enemy who uses /
asymmetric tactics.

The Army is going through a transformation

5
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The tactical and operational levels of
war will become blurred as operations
become more network-centric and in-
formation previously reservedfor corps
and higher levels will become readily
available at much lower levels. The
extended area of operations (AO) in
which the Objective Force will operate
and the increased emphasis on preci-
sion munitions will force the employ-
ment of Army tactical missile system
(ATACMS) munitions at levels lower
than in the past.

In the Objective Force, ATACMS no
longer will be solely a corps deep (op-
erational) fires asset—it also will be
employed at the close combat (tactical)
level. Future ATACM S munitions will
have increased range and accuracy,
maximizing lethality and minimizing
collateral damage. Thisarticlediscusses
theevolutionary applicationandincreas-
ingimportanceof ATACM Sfirestothe
Objective Force.

Combat History. Thefirss ATACMS
missilefiredinanger wason 18 January
1991 against an SA-2 surface-to-sur-
face missile site located 30 kilometers
inside Kuwait. Although Lieutenant
Colonel (now Major General) Michael
D. Maples' 6th Battalion, 27th Field
Artillery that fired the ATACMS was
on the road when it received the mis-
sion, the battalion took a mere 13 min-
utes to fire the missile. The Block |
missile’s payload (950 submunitions)
dispensed directly over the target area
with catastrophic effects. By the end of
Desert Storm, 32 ATACMS Block |
missiles had been launched against tar-
gets ranging from missile sites to com-
mand and control (C?) nodes.

Combat-proven, ATACM Smunitions
have been integral assets available to
commanders for more than a decade
albeit usually reserved as operational
fires by the corps commander. Opera-
tional fires attack targets whose de-
structionor neutralizationwould besig-
nificant to the success of acampaign or
major operation.

The Objective Force will continue to
use ATACMS for deeper targets but
also for close combat.

Units of Action (UAs). To accom-
plish the full-spectrum operations to-
day (offense, defense, stability and sup-
port), the Army drawsupon nineground
combat formations: Special Forces
groups, Ranger regiment, airborne in-
fantry, light infantry, Stryker brigade,
mechanized infantry, armor, armored
cavalry and air assault formations. In
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the future, UAs of the FCS-equipped
Objective Force will account for the
missionsetsof all but the Special Forces,
airborneand Ranger combat formations.

Focused on engagements, UAswill be
highly tailorable, full-spectrum, bri-
gade-sized combined-arms units with
organic capabilities that optimize stra-
tegic responsiveness and battlespace
dominance. Although the UA will have
theresponsivenessand deployability to
achievea96-hour deploymentgoal, itis
being designed with the durability, en-
duranceand staminatofight battlesand
engagementsfor the duration of acam-
paign, focused on decisive points and

centers of gravity. UAs normally will
fight under the command and control of
aUE.

Theorganicartillery firesfor eachUA
will consist of a non-line-of-sight
(NLOS) battalion. The NLOS battalion
will providethe UA destructive, protec-
tive/suppressive and special purpose
fires. The current construct of this bat-
talion consistsof NL OScannons; NLOS
launch systems (NL OS-L S) with preci-
sion attack munitions (PAMs) and loi-
ter attack munitions (LAMs) (Figure
1); unmanned aerial vehicles (UAVS);
and multi-mission radars (MMRS) (see
Figure 2 on Page 22).

PAM Properties

» 55 Inches Long

+ 7 Inches in Diameter

» Weighs 100 Pounds

+ Speed of 270 Meters per Second (m/s) Sprint
and 150 m/s Terminal

+ Range of 500 Meters to 40 Kilometers*

PAM Characteristics

+ Fire and Forget- With a 270-meter diameter footprint, will have an uncooled
infrared and semi-active laser (SAL) seeker to locate and engage targets
autonomously or engage them cooperatively with external laser anointing.

+ Jam-Resistant Digital Targeting- Global position system (GPS) and inertial
navigation system (INS) will enable precision attack of stationary and
moving targets.

+ Flexible Lethality- Will have a shape-charge warhead with frag-wrap for soft
and hard targets.

» Not Platform-Dependent- Will be able to be launched vertically from a
container/launch unit (C/LU) on the ground or in an unmanned vehicle.

LAM Properties

» 55 Inches Long

¢+ 7 Inches in Diameter

+ Weighs 100 Pounds

+ Speed of 200 m/s cruising and up to
70 kilometers-plus per minute loitering.*

+ Flight Altitude: 200 to 225 Meters Above
Ground Level

LAM Characteristics

+ High-Capability Seeker- Will have a light

amplification for detection and range

(LADAR) seeker that has automatic target recognition (ATR) to identify/locate
targets and provide high/low resolution images (150-/500-meter footprints)
for battle damage assessment (BDA).

Common Jam-Resistant Digital Targeting- Will have GPS/INS for accurate
search and target location; data link will provide targeting coordinates and
BDA and allow in-flight missile re-tasking.

Flexible Lethality- Will have a smaller shape-charge warhead with frag-wrap
for light armored and soft targets.

Common Vertical Launch Compatibility- Will have a booster rocket and
mini-turbo jet motor to allow launch from the same C/LU as PAM.

*Threshold Capability

Figure 1: Precision Attack Munition (PAM) and Loiter Attack Munition (LAM). PAM and
LAM will be fired from the non-line-of-sight launch system (NLOS-LS).
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Counterfire Mission: Detect, locate and classify rockets,
cannons and mortars.

* Minimum Range of 1 Kilometer and Maximum of

30 Kilometers
» Azimuth of 1600 mils (Fixed)
» Track 100 In-Flight Projectiles, Providing
Hostile Impact Prediction

+» Location Accuracy of 0.3 Percent of Range
Air Defense Fire Control Mission: Track and
identify fixed- and rotary-wing aircraft, unmanned aerial
vehicles (UAVs) and cruise missiles, providing precise targeting data.

» Range of 15 Kilometers

» Azimuth of 1600 mils (Fixed)

» Track 50 Targets Simultaneously

» Location Accuracy of Targets within 15 Meters at 10 Kilometers
Air Defense Surveillance Mission: Track and identify fixed- and rotary-wing
aircraft, UAVs and cruise missiles, providing long-range, 360-degree surveillance.

» Azimuth of 360 Degrees

+ Elevation of 28 Degrees

* Minimum Range of 1 Kilometer and Maximum of 100 Kilometers

» Track Targets at 360 Degrees at an Elevation of - 10 to +55 Degrees

» Tracking Accuracy of 200 Meters
Air Traffic Control Mission:* Track and identify fixed- and rotary-wing
aircraft, UAVs and cruise missiles, providing air traffic controllers airspace

deconfliction information.

Surveillance Mission.

*Has the same azimuth, elevation, etc., specifications as for the Air Defense

Figure 2: Multi-Mission Radar (MMR). The MMR will be part of the NLOS cannon battalion.

The NLOS battalion will have in-
creased capabilitiesover thetraditional
direct support (DS) FA battalion. Spe-
cificaly, PAM and LAM from the
NLOS-L Swill beabletorangearmored
vehicles at 60 kilometers and light ar-
mored vehicles at 100 kilometers.

However, theNLOSbattalionwill lack
the longer-range artillery necessary to
support the UA withfiresacrossthefull
range of target sets. Much likean armor
or infantry brigade of today, if a UA
requires additional support, it will have
to get that support fromits higher head-
quarters. the UE.

Unit of Employment. The UE will be
ahighly tailorable, higher-level organi-
zation that integrates and synchronizes
Army, joint and multinational forces
for full-spectrum operationsat thehigher
tactical and operational levels of war.
UEs will employ multiple UAs to
achieve tactical decision.

Itisatthe UElevel whereonefindsthe
firstsystemcapableof firingATACMS,
the high-mobility artillery rocket sys-
tem (HIMARS). (See Figure 3.)

HIMARS will provide the UA longer
range shaping and counterstrikefires. It
will fire ATACMS munitions that will
range out to 145 to 300 kilometerswith
several precisionmissilesandminimize
collateral damage. (See Figure 4.)
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Why is ATACMS so important to
the Objective For ce? The close, deep
and rear operational framework of
AirLand Battle fighting doctrine may
beof limited utility aswelook to future
contemporary operational environments
(COEs). The nonlinear, non-contigu-
ous nature of many operations charac-
terized by increased A Osfor the Objec-
tive Force will blur the distinction be-
tween tactical and operational fires
based on range or battlefield construct.
The UA most likely will have an AO
radius in excess of 75 kilometers with
itsUE’' sAOradiuslikely tobeupto 250
kilometers.

In the Objective Force construct that
has lightly armored FCS platforms
weighinglessthan 20tons, combat fires
must achieve greater destruction at ex-
tended distances to reduce the heavy
reliance on maneuver or the direct fire
fight to achieve a decisive outcome.
The objective of tactical/close combat
fires is to destroy or neutralize enemy
forces, suppress enemy fires and dis-
rupt enemy movement with the FCS
force from a greater distance than ever
before. Close combat fires involve le-
thal and nonlethal effectstobedecisive.

It is easily conceivable that the UE
will need ATACMS fires to range the
enemy, helpingtoensurethe UA avoids
thedirect fight, wherever possible. Fur-
thermore, ATACMS will give the UE
commander flexibility in the applica
tion of fires that are readily available
and precise.

Flexibility. To be relevant, fires must
move combat power (lethal effects)
throughout thebattl efieldwiththeweap-
onsplatform (launcher) displacingfewer
times. Range provides the commander
greater flexibility.

In distributed operations, the range of
aweapon system cannot be thought of
in terms of straight-line perpendicular-
ity to the forward line-of-own troops
(FLOT). TheArmy must be ableto shift
and apply combat power rapidly any-
where within an AO.

Fires and maneuver are complemen-
tary elements. Each can create battle-
field conditions that enhance the appli-
cation of the other. Fires can suppress
and destroy enemy forces and restrict
the enemy’ s ability to counter friendly
actions, thereby, setting the stage for
successful maneuver operations. Units
can use maneuver to dislocate enemy
unitswherefirescan achievemaximum
effectiveness and efficiency.

» Reload in Less than 8 Minutes

Reaction Unitary Missile

14 Minutes

Accuracy is Munition-Dependent

* Minimum Range of 10 Kilometers and Maximum of 300 Kilometers
+ Rate-of-Fire of 1 Rocket or Missile Every 8 Seconds

+ Caliber of the Multiple-Launch Rocket System
(MLRS) Family of Munitions (MFOM)

Fire All Current and Planned MFOM, Including
Guided MLRS, ATACMS Block IA and Quick-

Respond from Hide Point to Firing Point to Reloading Point in Less Than

Deploy on 1 C-130 Aircraft Sortie, Including Rocket/Missile Pod

Figure 3: High-Mobility Artillery Rocket System (HIMARS). HIMARS will be part of the unit

of employment (UE).
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One without the other lessens the
chances of success. Combined, they
make destroying larger enemy forces
feasible and enhance the protection of
friendly forces. ATACMS munitions
clearly will have the increased range
required to move combat power and,
thus, achieve synergistic effects
throughout the Objective Force AO.

Availability. Ground-based fires are
arguably more readily available than
any other type. In bad weather, aircraft
are grounded and ships seek deep water
to avoid beaching. In fact, during Op-
eration Allied Force (Kosovo 1999), of
the 6,766 sorties planned, 3,766 (55
percent) wereflown because only 21 of
the 78 days had good enough weather.
Also, aircraft experience some limita-
tionsin darkness.

In addition, faced with strong enemy
air capabilities, the Air Force’ snumber
one priority isto establish air superior-
ity while the Navy’s priority is to pro-
tect the fleet. At the same time, the
ground force commander likely will be
facing that same strong enemy and need
availability of fires.

Asymmetric threats in built-up areas
will dictate the use of immediately re-
sponsive and continuously available
firesin all types of terrain and weather
against time-sensitive targets without
fear of collateral damage. ATACMS
missiles will provide those fires in all
weather and under all conditions.

Precision Munitions. Theimperatives
to decrease collateral damage, reduce
thelogistical footprint andincrease per-
round effectiveness are all driving the
use of precision munitions. During
Desert Storm, only seven percent of the
munitions available were precision. In
Operation Iragi Freedom, at least at the
beginning of the campaign, more than
70 percent of the available munitions
havebeen precision. Of note, inthefirst
five days of ground operationsin Irag,
USforces have fired 126 ATACMS.

The employment of munitions in the
proximity of friendly forces or non-
combatant populations demands in-
creased accuracy—a clear regquirement
for ATACMS munitions.

ATACM S Close Combat Enablers.
Several new capabilities are enabling
the use of ATACMS in close combat.

Enhanced Command, Control, Com-
munications, Computers, Intelligence,
Surveillance and Reconnaissance
(C1SR). Networked command and con-
trol systems will give commanders at
all levelsaccessto intelligence and tar-
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Block | and IA (Current)

Block Il (Limited Fielding Ongoing)

13 Submunitions

Warhead
Unitary ATACMS* (Unfunded)

Constrained Environments

and effects significantly.

+ Target Set: Air Defense, Logistical Sites, Command and Control Nodes,
Radars and Helicopter Staging Areas

» Block | Characteristics: Inertial Guidance, 25- to 165-Kilometer Range and
950 Anti-Personnel/Anti-Materiel Submunitions

» Block IA Characteristics: GPS-Aided, 70- to 300-Kilometer Range and 300
Anti-Personnel/Anti-Materiel Submunitions

+ Target Set: Moving Armored Combat Vehicle Formations
+ Characteristics: GPS-Aided, 35- to 145-Kilometer Range and

Quick-Reaction Unitary (Limited Fielding Ongoing)
+ Target Set: Buildings, Bunkers, Underground Command Sites,
and Petroleum, Oil and Lubricant (POL) Storage Facilities

+ Characteristics: GPS-Aided, 270-Kilometer Maximum Range,
Point-Detonating Fuze and 500-Pound High-Explosive (HE)

+ Target Set: Buildings, Bunkers, Underground
Command Sites, POL Storage Facilities, Logistical
Sites, Radars, Air Defense Sites, Helicopter Staging
Areas, Lightly Armored Vehicle Formations, etc.

¢+ Characteristics: GPS-Aided, 300-Kilometer Maximum
Range, Multi-Mode Fuze (Delayed and Point-/Air-
Detonating) and a 500-Pound HE Warhead

ATACMS Penetrator (Development Begins in FY04)
» Target Set: Hard and Deeply Buried Targets in

+ Characteristics: GPS-Aided, 500-Pound Warhead
with Design Optimized for Reduced Collateral Damage

*Although the specifications are similar to the quick-reaction unitary munition,
the unitary ATACMS’ multi-mode fuze will increase the span of the target set
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Figure 4: ATACMS Munitions

geting information never before imag-
ined (Figure 5 on Page 24). The net-
worked system will be responsive, de-
centralized and agile and support lethal
aswell asnonlethal firesand effects. It
will give the commander access to the
warfighter informationtactical network
(WIN-T) with near real-time informa-
tion providing acommon operating pic-
ture (COP) for situational awareness at
all levels and precise, timely targeting.
Subscribers will enter and exit a net
seamlessly astheneed for timely, accu-
rate and effective fires stretches across
service, organizational and geographi-
cal boundaries.

A ccessto sensor suites—both organic
and external, ground-based and air-
borne—will alow commanders in-
creased influence at every organiza
tional level. Information from organic,
Army, joint, theater and national sen-
sorswill givecommanderstheability to
influence the battle within timelines
never before achievable.

Advancedtechnol ogies, such asthose
used to achieve the COP, will allow
commanders to leverage intelligence,
tactical intuition and experience from
multiplelevel sand attack enemy weak-
nessesat atimeand placeof their choos-
ing. The lengthy deep operations coor-
dination cell (DOCC) process of clear-
ingfiresassociatedwithATACMSmis-
siles will be replaced by transparent,
rapid networkedfiresfunctions. Thiswill
enable ATACMS to attack in near redl-
time—time-of-flight of the missile.

GPSTechnologies. Theincorporation
of global-positioning system (GPS)-
aided munitionslendsitself to missiles
supporting the close fight on the non-
linear battlefield of the future. The on-
board guidance package will deliver a
munition to well within required accu-
racies to limit collateral damage.
ATACMS munitionswill have anum-
ber of variants that will afford Army
commanders an organic capability to
affect the close combat fight.
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Figure 5: Networked Fires. All relevant sensors and shooters are linked through command,
control, communications, computers, intelligence, surveillance and reconnaissance (C*ISR).
The units of action (UAs) and their unit of employment (UE) will receive near real-time
information from organic, Army, joint, theater and national sensors, both ground-based
and airborne, expanding their capabilities significantly.

Improved Sensors. An enabler tofires
accuracy is the suite of sensors avail-
abletoday and the reduced target-loca
tion errors (TLES) they bring to the
battlefield. It will no longer befeasible
to saturate an area with area munitions
when one precision-guided missilewill
suffice. Future commanders at every
level will have access to national, the-
ater and UE-level sensors. Tactical ex-
ploitation of national capability
(TENCAP), Rivet Joint, joint surveil-
lance and target attack radar system
(JSTARS), U2-R, Phoenix battlefield
sensor system (PBSS), etc., and organic
UAVs ultimately will provide intelli-
gence to all commanders.

The Phoenix is the next-generation
radar replacing the Q-37 Firefinder. It
will have arangeof four to 200 kilome-

ters, an azimuth of 1,600 mils (fixed),
hostile impact prediction and location
accuracy up to 0.25 percent of itsrange
plusbeabletotrack 50 in-flight projec-
tiles simultaneously.

Sensor “fusion” will combine sensors
to address sensor weaknesses in the
Objective Force. The result will be a
more refined target location and better
effectsontarget. Sensorswill belinked
directly via the network and enhanced
battle command system to shooters or,
occasionally, indirect sensor-to-shooter
links to further reduce engagement
timelines for time-sensitive or fleeting
targets.

Fires featuring ATACMS munitions
have long shaped the battlefield, and
their contributions to increased force
effectiveness are undeniable. As it is

with current forces, ATACMS will re-
main acritical combat power munition
of the ObjectiveForce, regardlessof the
organizational and material structure.

Given the capabilities of the devel op-
ing ATACMS munitions and the UE's
250-kilometer non-contiguous, nonlin-
ear battlespace, ATACMS will be ef-
fectivewhen other UA or UE munitions
can’'t rangethetarget or air assetscan’'t
respond fast enough or in all weather
conditions.

ATACMSasowill includeincreased
accuracy for missilefiresin close com-
bat. However the Army first will have
to break the “mental paradigm” that
ATACMSisonly for deep (operational)
fires. Clearly, the Objective Force will
need ATACMSinrelatively closeprox-
imity to troopsin contact.
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Lieutenant Colonel Rocky G. Samek, Ac-
quisition Corps (AC), is the Assistant
Training and Doctrine Command (TRADOC)
System Manager for Rocket and Missile
Systems (TSM RAMS), Fort Sill, Oklahoma.
He began his AC assignments in 1994, and
since then, has served as the Assistant
Project Manager (PM) for Program Inte-
gration of the 2.75-Inch Rocket at Rock
Island, lllinois, and Test Officer at Yuma
Proving Ground, Arizona, conducting fir-
ingtestsondirectandindirectfireweapons
ranging from 60-mm mortars to the 203-
mm 8-inch howitzer. He was the Com-
mander of B Battery, 2d Battalion, 80th
Field Artillery in the FA Training Center
(FATC) at Fort Sill and the G3 Mobilization
Officer, alsointhe FATC. He holds a Master
of Science in Materiel Acquisition from
Florida Institute of Technology and is a
graduate of the Command and General
Staff College, Fort Leavenworth, Kansas.

Joint Center for Lessons Learned (JCLL)

Warfighting Center (IWFC) of the Joint Forces Com-

mand (JFCOM) in Suffolk, Virginia. Its primary pur-
pose is to collect and analyze joint after-action reports from
exercises, operations and experimentation to identify and
disseminatepositive and negativetrends, i ssuesand lessonsto
improve joint force capabilities through doctrine, organiza-
tion, training, materiel, leader development, personnel and
facilities enablers.

The center produces special reports; maintains a lessons
learned database and hel p desk; hoststhe Worldwide L essons
L earned Conference and Configuration Management Boards;
supportsthe Joint Staff Remedial Action program, jointtrain-
ing, real-world operationsand joint doctrine devel opment; iden-
tifies software requirements; and develops system improve-

T his is a branch of the Doctrine Division in the Joint

ments. |t also producesthe“ Joint Center for Lessons L earned
Quarterly Bulletin® that addresses current lessons-learned
trends. Toview anéeectroniccopy of thebulletin or subscribe, go
tothecenter’ shomepageat http://www.jwfc.jfcom.mil/dodnato/
jcll/ and click on “ Registered Users.”

You can access the joint database on the secure Internet
protocol net (SIPRNET) websiteatwww.jcll.jwfc.jfcom.smil.mil.
Thisasoisthewebsitefor submitting lessons|earned to JCLL.

If you have questions, contact the Chief of the JCLL Branch
Mike Barker at DSN: 668-7270 or commercial: 757-686-
7270 or email him at barker@jwfc.jfcom.mil.

From A Common Perspective
JWFC Doctrine Division’s Newsletter
Volume 10, No. 1, April 2002
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FCS 20-TON
CANNON IN 200

Fact or Fiction?

By Major Charles J. Emerson, Jr., AC

“In peace the cry is for mobility, in war for
the weight of shell.”

Field Marshal Lord Alanbrooke
Commandant, British Artillery School

Artillery 2000, Arms and Armour Press, 1990

artillery developments of World

War |, Lord Alanbrooke lamented
the competing demandsof artillery mo-
bility and lethality. He drew upon the
artillery lessonsfromthe preceding war
and the earlier Boer War: artillery had
to be mobile enough to support tran-
sient targets and armored forces yet
have enough firepower to destroy hard-
ened targets. Britain wasunsure of how
to proceed with modernizing itsforces.

The chance for a new war on the
European continent seemed remote
amid the debate of how best to achieve
artillery support. Asaconsequence, the
modernization of artillery forces was
allowed to languish, and the British
werefoundtobeill-prepared at the start
of World War 1.

Today's Army faces a similar period
of modernization. We know thelessons
of the past, and we have avision for the
future. The path to the vision is articu-
lated inthe Objective Force. The Objec-
tive Force White Paper dated 8 Decem-
ber 2002, and the Army’s Vision for
2020 are being realized through the
future combat system (FCS) program.

We cannot allow ourselvesto besimi-
larly complacent as the British were
beforeWorldWar I1. Only by wavering
inour commitment can we prevent suc-
Cess.

Originally described asacompilation
of capabilitiesthat werefulfilledthrough
an array of systems, the FCS program
has coal esced into a family of manned
and unmanned vehicles joined through
a comprehensive command, control,

I n the 1920s while reviewing the
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communications, computers, intelli-
gence, surveillance and reconnai ssance
(C1SR) network. With common mobil-
ity and survivability characteristics, the
manned FCS variants will be 50 to 70
percent lighter than comparable sys-
temsin our inventory today yet exceed
the collective capabilities of today’s
warfighting systems and require asig-
nificantly smaller logistical tail.

The FCS cannon, one of the 20-ton
class FCS family of vehicles, will pro-
videresponsivefiresin support of com-
bined arms battalions (CABs) and their
subordinate units as part of the Objec-
tive Force. The FCS cannon used to be
called the non-line-of-sight (NLOS)
FCS. The first FCS cannon unit to be
equipped is scheduled for 2008.

Isthe FCS cannon a“ Crusader re-
placement” ? It is incorrect to assume
that the FCS cannon isbeing devel oped
solely as aresponse to the termination
of Crusader. Indirect fires are a basic
capability of the Objective Force, and
thus, a platform that delivers them is
integral to any plans for the develop-
ment of the FCS family of systems.

However, Crusader’ stermination did
create a unique opportunity to initiate
the development of the FCS cannon.
Withthefundsfreed upfrom Crusader’s
termination, the Department of Defense
ordered the Army to accelerate the de-
velopment of several artillery modern-
ization programs already in existence.
Additionally, the Army was ordered to
initiate an Objective Forceindirect fire
concept technology demonstration
(CTD) and transfer relevant Crusader

technology to the demonstration and
other transformational programs. It is
thisCTD andtransfer of Crusader tech-
nology that makes fielding the FCS
cannon possible by 2008.

The CTD began 7 August 2002 and
has two main objectives. Develop a
materiel solution for the FCS cannon
and devel op technol ogies and common
materiel solutions for use by the FCS
cannon and the entire family of FCS
manned ground vehicles.

The ambitiously low-weight goal of
the FCS family of systems brings up a
guestion essential to the development
of the Objective Force indirect fire ca-
pability. Can amodern automated artil-
lery piece (FCS cannon) be created un-
der 20-tons? And what use can thetech-
nologies matured under Crusader (it-
self a40-ton platform) provideasystem
that must be under 20-tons to achieve
thedeployability standard of the Objec-
tive Force?

The weight of a combat vehicleisin
large measure determined by the mis-
sion it is designed to perform. Other
factors, such as crew size, volume un-
der armor and means of protection also
play arole. In short, the FCS cannonisa
very different vehicle than Crusader and
representsthecapability of thelatest tech-
nol ogiescombinedwitharuthlessexami-
nation of FCS cannon requirements, re-
quirementsthat reflect how the FCS can-
nonwill fight. (Seethefigureon Page26.)

How will theFCScannonfight? The
FCS cannon will allow optionsto fight
in fundamentally different ways than
today’s artillery systems. Networked
firesenablethese options. Rather thana
centralized pathway for fires requests
with many decision points, the opera-
tions of the FCS cannon will be charac-
terized by multiple direct links from
individual sensors to FCS cannons or
pairsof FCS cannons. These decentral-
ized communications pathways will
greatly increaseresponsivenesstocalls-
for-fires.
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FCS cannons will operate in close
proximity to maneuver forces rather
than in their own platoon and battery
position areas. Because FCS cannons
will have common mobility with the
other FCS variants (50 kilometers per
hour cross-country), they will execute
mobility battledrillsnormally the prov-
ince of maneuver forces. This will in-
crease the FCS cannons’ survivability
and allow them to support the CABs
better.

Becausethe FCS cannonswill beable
to resupply/rearm at a much greater
speed, resupply will occur during battle
lulls rather than as part of a longer
tactical move. Additionally resupply
will be in the vicinity of the cannon
rather thaninaresupply areatotherear.

In the Objective Force fires will sup-
port maneuver, but the converseisalso
true: maneuver will support fires. The
seamlesstransitions of shifting support
from oneto the other during operations
will put unrelenting pressure on the
enemy. The goal will be to create mul-
tiple dilemmas for the enemy com-
mander.

A typical combat day for the FCS
cannonwould call for amix of itscapa
bilities: a large burst of fire missions
interspersed with rapid resupply in po-
sition immediately followed by along
tactical maneuver. Cannon crewman
will be much more battle-focused than
today’ s artillerymen.

What Crusader technologies are
relevant? Not all technologiesslated to
be used for a 40-ton platform apply to
the development of a 20-ton cannon on
a FCS chassis common to a family of
vehicles. But many do.

Ammunition Handling System. This
system was at the heart of Crusader’s
ability to provideresponsivefires. Con-
sisting of storage magazines, robotic
transfer equipment and the software
control routinesto usethem, theammu-
nition handling systemisrequiredif the
FCS cannon is to achieve rates-of-fire
similar to Crusader. Reliable and com-
paratively lightweight for its capabili-
ties, the ammunition handling system
will be incorporated into the FCS can-
non with some minimum changes due
to differences in platform layout and
resupply methods.

In conjunction with a weight opti-
mized cannon tube, this system will
allow the FCS cannonto achievearate-
of-fire of six to ten rounds per minute
that is equal to or better than the best
systems in the world today and will be
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Maximum Range: 30 to 40 kilometers
Minimum Range: 3 to 4 kilometers
Rate-of-Fire: 6 to 10 Rounds per Minute
Caliber: Undefined

Resupply: Complete in 5 to 12 Minutes
Payload: 24 to 48 Rounds

Munitions: All Current and Developmen-
tal Munitions of its Caliber

Responsiveness: Emplaced within 15 to
20 Seconds and Moving 20 to 30
Seconds

Cross-Country Speed: Greater than 50
Miles Per Hour

Deployability: C-130 Aircraft

Deployable on C-130 with FCS cannon,
crew, equipment, three-quarters ofatank
of fuel and a fighting load of ammunition
and be capable of self defense upon
arrival. The FCS cannon will have a basic
armor package, but the optional armor
package is not included in this require-
ment.

Future Combat System (FCS) Cannon Require-
ments

ableto maintain that rate-of-firefor the
duration of the engagement. The effect
of thisintegration of automated ammu-
nition handling and cannon technolo-
gies means that fireswill be impacting
exactly where needed “on-demand”
throughout the battle.

Projectile Tracking System(PTS). PTS
isamethod for dramatically improving
the accuracy of munitions fired from
thecannon. Consisting of anarrow beam
radar and detector, it tracks projectiles
and compares “should hit” to “did hit”
target location before the round com-
pletesitstrajectory. With thisinforma-
tion, the cannon continually adjuststhe
firing solution to achieve an optimum
aim point in every firing mission. This
adjustment occurs round to round and
dramatically improves the efficacy of
the cannon’ s fires.

When combined with improved sen-
sors for targeting and modern muni-
tions, PTSwill ensure precision effects
even at theextremeedgeof thecannon’s

range. PTSisamature technology that
doesnot add significantly to theweight
of the cannon.

Resupply. One of the major concerns
of any artillery piece is the amount of
time it takes to resupply. Throughout
theworld, al artillery piecesareresup-
plied by hand in a time-consuming,
manpower-intensive exercise.

In the US, a Paladin crew loads its
howitzer at therateof around per minute,
making astandard resupply last thebulk
of an hour. This“man-in-the-loop” as-
pect of resupply vastly increases the
timeit takes to resupply when the con-
ditions are less than ideal: at night,
whilewearing mission-oriented protec-
tive posture (M OPP) gear or in extreme
cold weather gear or wet/icy condi-
tions.

Crusader would haveused adedicated
resupply vehicle that quickly and auto-
matically rearmed the howitzer through
an armored boom. Feeding the vehicle
one round at a time, the crew would
have remained safe under armor yet
could havedisengaged theresupply op-
eration in seconds if threatened.

Because of the extensive ammunition
handling and storage requirements
unique to the vehicle being rearmed,
this method of resupply would not be
feasible for the FCS cannon or other
variants in the FCS family of systems.
Instead, the FCS cannon will feature a
resupply mechanism using preloaded
magazines to quickly bring a cannon
with depleted stocks back to its full
load.

This ammunition magazine is envi-
sioned to be common across the family
of FCS vehicles. Line-of-sight (LOS),
beyond-line-of-sight (BLOS) and mor-
tars will use the same magazines with
ammunition specific to each vehicle.

The FCS cannon will be able to com-
pletely rearm in less than 12 minutes.
Additionally, it will do this through
automation with fewer soldierswho are
protected inside their respective sys-
tems. Resupply of fuel and water will be
similarly automated, potentially in con-
junction with rearming ammunition.
These resupply systemswill be similar
to those used across the FCS family of
systems, drastically reducing the load
on the logistical chain.

TheFCScannonwill not haveaunique
resupply vehicle dedicated to its sup-
port. The FCS program is coordinating
with Training and Doctrine Command
(TRADOC) proponentsand industry to
createtherequirementsfor afuturetac-
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tical truck system (FTTS) that will bea
resupply vehicle common throughout
the FCS-equipped force.

Crew Cockpit. Crusader spent much
of itseffort on optimizing theinterfaces
and operating areas of the crew. This
resulted in a cockpit for the crew that
facilitated the tactical employment of
the howitzer in sustained operations.
The abilities of the cockpit are largely
independent of thetype of ground com-
bat vehicleit islocated in; so thistech-
nology is ripe for transfer across the
FCSvariants.

The FCS cannon will be enabled by
advances in the application of fires.
Integrated into the battl efield command
system (BCS) software, networkedfires
will exploit technological advancesand
combine them with new concepts in
controlling fires. This will enable the
force to link atarget with a shooter in
real-time, dynamically adjust firesallo-
cations, and assess and reassess target
status and damage while reducing the
chances of fratricide or collateral dam-
age. Theresults of networked fireswill
bethebest pairing of effectsand targets
at the right time in support of the com-
mander.

Survivability. Theforcethat Crusader
was originally envisioned to support is
substantially different than the Objec-
tive Force. In order to pace Abrams
tanks and Bradley fighting vehicles,
Crusader used similar armored pack-
ages to achieve a comparable level of
protection.

Thelight and deployable FCSsystems
preclude the kind of “brute force” ar-
mor approach that Crusader incorpo-
rated. Nevertheless, several of the ad-
vanced materials and capabilities inte-
grated into the Crusader latein the pro-
gram to achieve a 40-ton deployability
weight arelikely to beincludedin FCS.
These advanced capabilitieswill play a
big part in the FCS family of vehicles
achieving C-130 deployability and re-
maining survivable.

Additionally, the layout of the FCS
cannonwill besignificantly smaller than
Crusader. Thisreducestheinternal vol-
ume and the requirement for heavy pro-
tective armor. These and other techno-
logical advances are at the core of
achieving a platform weight of under
20 tons.

Despite the lesser weight, incorporat-
ing the latest survivability advances
makes the FCS cannon more survivable
thanthe40-ton Crusader. Givingupweight
does not mean giving up protection.
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Other Technologies. Several other
technologies matured under the Cru-
sader program will migrate into FCS.
Theseinclude the laser ignition system
for the propellant, embedded training,
drive-by-wire technologies and a real-
time common operating system for the
manned ground vehicle system.

Because Crusader was the first major
ground vehiclethat featured all-el ectric
drive assemblies (as opposed to using
hydraulics like other ground vehicles),
FCS will benefit from power genera-
tion and control systemsthat were opti-
mized for Crusader.

Manufacturing large titanium assem-
blies is an extremely difficult process,
but that capability was matured under
the Crusader program. FCSisexpected
to use several titanium assemblies and
will benefit from this maturity.

Crusader’s band track, a one-piece
reinforced rubber track, has great po-
tential for use in the FCS family of
vehicles. Potentially, it will make ve-
hicleslighter than comparativewheeled
systems.

Additionally, several of the develop-
ment systemsand procedures(practices,
software tools, simulations, virtual en-
vironments) that were in place for the
Crusader program are being used inthe
development of FCS.

The impact of these Crusader tech-
nol ogieson thedevel opment of the FCS
cannon cannot be overstated. Because
thedesignteam hasall thetoolsat hand,
they candevel opthe FCScannononthe
shortened timeline.

What characteristicswill FCS can-
non have in common with the FCS
family of systems? In many ways, the
operation of the FCS cannon will re-
semble the operations of all other FCS
manned ground vehicles. Commonfea-
tures across the FCS family of systems
will include access to the BCS; plan-
ning, trai ning and communi cati onssoft-
ware; maintenancepartsand procedures;
water generation; common resupply
implementation; and other capabilities.

Using a common chassis, the FCS
cannonwill havetheadvanced mobility
and survivability of the FCS. The chas-
sis will boast a suspension capable of
smoothly traversing rough terrain at
speedsof greater than 50 kilometers per
hour. For thefirst timein recent history,
thecannonwill enjoy thesamemohility
as the supported force.

The common chassis will feature re-
duced fuel consumption. Through a
combination of engineand hybrid elec-

tric advancements, the FCSwill beable
to travel hundreds of kilometers on its
on-board fuel capacity.

The commonality of the manned
ground vehicles combined with the au-
tomation of the resupply functions for
ammunition and fuel will enable the
FCStohaveasignificantly smaller sup-
ply tail.

What will theFCScannon’scaliber
be? Currently, there are a number of
analyses and experiments being con-
ductedinsupport of the ObjectiveForce
development. The initial analyses for
the CTD demonstrated that both 105-
mm and 155-mm caliber systems are
feasible designs for the FCS cannon.
Additionally, themobility systemcould
be tracked or wheeled. The CTD wiill
culminate in afiring demonstrator, and
the Field Artillery Center, Fort Sill,
Oklahoma, hasrecommended the dem-
onstrator be a 155-mm band-tracked
vehicle.

This does not mean that, that is the
final decision on caliber or chassis de-
sign. The final decision rests on analy-
ses due to be completed later this year
and on the best overall technical ap-
proach to achieve the FCS.

The 20-ton FCS cannon will provide
the Army a strategically deployable,
tactically mobile, networked, respon-
sive, precision strike NLOS weapons
platform to deal with the uncertainties
of futurebattlefields. Giventherequire-
ments of the system and the maturity of
technologiesat hand, itisafact that the
FCS cannon can be fielded in 2008.
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Major Charles J. (Jack) Emerson, Jr., Ac-
quisition Corps (AC),isaCombatDeveloper
Staff Officer in the Training and Doctrine
Command (TRADOC) Systems Manager
for Cannons (TSM Cannon), Fort Sill, Okla-
homa. In his previous assignment, he was
the Combat Developer In-Plant Represen-
tative to the prime contractor for Crusader,
United Defense Limited Partnership, Min-
neapolis, Minnesota. Among other
assignments, he served as Commander of
Service Battery in the 1st Battalion, 82d
Field Artillery, 1st Cavalry Division, Fort
Hood, Texas; Assistant Fire Support Coor-
dinator (AFSCOORD) for the Division, also
in the 1st Cavalry Division; and Platoon
Leader in the 5th Battalion, 17th Field Artil-
lery, 210th Field Artillery Brigade, VII Corps,
Germany. He also has served as a Test
Officer for the US Army Operational Test
Command at Fort Hood.
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T he revolution of information
technology continues at arapid
pace, and the needs and expec-
tations of the commercial consumer
havegrowninkind. Thesamedemands
logically have carried over to warfight-
ers and, correspondingly, have gener-
ated greater technological and program
challenges for the materiel develop-
ment community.

Within this context, the effects sys-
tems acquisition professionals under
the Project Manager for Intelligence
and Effects (PM |E), Fort Monmouth,
New Jersey, have been working on a
fast-track family of new tactical
handheld digital devices that will im-
prove the capabilities of our light and
early entry troops dramatically and lay
the foundation for the next generation
of weapon systems. Severa of these
palm-sized devices arefor forward ob-
servation and ballistic calculations.

In spring 2000, the PM identified a
replacement for the aging handhel d ter-
minal unit (HTU) that no longer would
be available or supported under the
Army’s Common Hardware/Software
[l contract. Duringthepast several years,
the Army had fielded the HTU to meet
the lightweight forward-entry device
(LFED) requirement. Although this

newer replacement called the rugge-
dized handheld computer (RHC) could
meet many customer requirements, its
form, weight, power consumption and
unit cost madeit only marginally desir-
able for dismounted warriors.

The Effects Systems Office at Fort
Monmouth decided to take advantage
of fast-paced commercial market de-

PFED, LWTFDS
and GDU-R:

You Want Tactical Handhelds?

. We've Got Tactical Handhelds!
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velopments to find solutions for dis-
mounted users. ThePM garnered multi-
service support and engaged thefaculty
of the US Military Academy (USMA)
at West Point, New Y ork, to conduct a
45-day non-parochial market survey.
USMA reviewed the latest commer-
cial-off-the-shelf handheld personal
digital assistantsin 2000 based on com-
mon and mission-essential tactical re-
guirements.

Fire Support Handhelds. While the
hardware systems examined during the
survey were not mature enough to meet
all requirements, the PM initiated soft-
ware coding for both a handheld dis-
mounted forward observation system
and a replacement for the backup com-
puter system (BUCS) used in technical
fire control ballistics. A year and ahalf
after coding started, these beta version
software packages were ready for de-
velopmental testing. During the same
time, the commercial handheld market
had gone through almost three technol-
ogy refresh cycles resulting in hard-
ware capable of running the beta ver-
sion software.

Since an initial software demonstra-
tion in February 2002, the PM has
worked with hardware and software
vendors to produce a materiel solution
that has exceeded customer expecta-
tions with an initial unit cost that sug-
gests a“throwaway” logistical support
strategy. Thehardwareplatform, which
contains one of the latest unmodified
commercial Windows CE-based 400
MHz motherboards, is the baseline for
the PM’s three ruggedized handheld
products: thepocket-sized FED (PFED),
the lightweight technical fire direction
system (LWTFDS) and the gun display
unit-replacement (GDU-R). The Army
and Marine Corps have memorandums
of agreement to co-managethe acceler-
ated acquisition of these devices.

PFED. The AN/PSG-10 PFED isthe
closest of the three tactical handheld
devices to materiel release, beginning
in the Fourth Quarter of FY03. The
PFED is joint-capable and uses hard-
ware independent C++ software code
with an intuitive graphical user inter-
face.

It measures5.75 inchesx 3.5 inchesx
1.5inchesandweighs1.2t02.9 pounds,
depending onthebattery configuration.
Theweight of the PFED isasignificant
improvement over the weight of AN/
PSG-9 LFED and the AN/PSG-7 FED,
which weigh 8.3 and 11.4 pounds, re-
spectively.
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The PFED supports the sensor link
protocol (SLP) and interfaceswith cur-
rent laser ranging systems, such as the
Vector 4 and 21 and the digital mini-
eyesafe laser infrared observation set
(MELIOS). The PFED also interfaces
with either an external precision light-
weight global positioning system (GPS)
receiver (PLGR) or the new internal
GPScard-based productsbeing acquired
for joint GPS systemsto accurately cal-
culate target position location, direc-
tion and speed.

ThePFED usesstandard two-way tac-
tical communications and messaging,
including the military standard (MIL-
STD) 188-220 protocolswith either tac-
tical fire direction system (TACFIRE)
or variable message format (VMF)
messages. This alows the PFED to
interoperate with the advanced Field
Artillerytactical datasystem (AFATDYS)
and legacy fire support command and
control systems.

Although a “bluetooth” untethered
remote handheld device has been de-
velopedtoreplicatedatawithajunction
box wired to existing forward observer
(FO) equipment, the first fielded con-
figuration will be cabled to the laser
rangefinder (LRF). Bluetooth allows a
device to wirelessly transmit for short
ranges to other devices, allowing it to
serve multiple purposes; bluetooth is
the industry standard for wireless per-
sonal area networks (WPANS).

Oncefielded with abluetooth enabled
LRF, the bluetooth handheld FO de-
vices will transmit and receive in the
industrial, scientific and medical (1ISM)
frequency band available globally with
frequency hoppingto avoid electromag-
netic interference. Connectionswill be
point-to-point or multi-point. The de-
vices will transmit encrypted data at a
rate of one megabit per second over a
maximum range of 10 meters.

Once all the peripheral devices are
enabl ed by bluetooth, theneed for wires
and junction boxes will be eliminated.

LWTFDS TheLWTFDSusesthesame
PFED hardware and weighs 1.2 to 2.9
pounds, depending on the battery con-
figuration. Eventualy, it will replace
the battery computer system (BCS)
hosted onthelightweight computer unit
(LCU) and the BCS light hosted on the
HTU, whichweighs 31 and 8.3 pounds,
respectively.

The initial product offering was split
into two software build releases to al-
low for an expedited urgent materiel
release to cannon artillery users. The
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PFED shows its versatility in snow and rain
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initial software release will replace the
obsolete BUCS and perform ballistics
calculations using the NATO Artillery
BallisticsKernel (NABK). Thissoftware
can provide a second independent check
for AFATDS technical fire control or be
used as a stand-alone early entry device.

LWTFDSwill beastand-alonedevice
with no communication capablities.
LWTFDS also will support FA compu-
tational safety procedures.

LWTFDS will be released starting in
2004. Subsequent rel easesof LWTFDS
will alow it to interoperate with the
GDU, GDU-R and Paladin.
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GDU-R. The GDU-R is another
Army and Marine co-managed
product that will replace the obso-
lete and unsupportable GDU. The
GDU-R will leverage the hard-
ware and software sol utions of the
PFED and LWTFDSdevel opment
efforts.

The GDU-R will use hardware-
independent C++ software code
with a more intuitive graphical
user interface. Itwill support GDU
communications and data proto-
cols and interoperate with
AFATDS, LWTFDS and BCS.

Future releases of the GDU-R
will use a bluetooth network of
connected devicesfor wirelessop-
erations at the howitzer, eliminat-
ing the time-consuming setup re-
quired to dig and bury cables
around the gun. GDU-R will sup-
port the gunner’s reference card
and section chief’ s report.

Similar to the rationale used on
the LWTFDS, the initial GDU-R
fielding will be split into two soft-
ware builds to expedite rel ease of
a core capability to cannon units

7\

The LWTFDS hand held device. Photo by Jeffrey L. Weiss, PM IE

tion, al the devices will use an
“unshared” key to protect all data
stored on the device.

Finally, all PM IE wirelesssolu-
tions will have a cabled configu-
ration when thereis an electronic
warfare(EW) threat or ahost coun-
try policy preventsuse of thel SM
band.

Communications and Messag-
ing. The communications proto-
colsand VMF message parser are
coded to permit reuse among the
PM’s suite of handheld devices
with additional reuse opportuni-
tiesthroughout the Army as Win-
dows CE devices come to frui-
tion. Thecurrently supported com-
munications protocol is MIL-
STD-188-220that hasbeentested
over all SINCGARS models and
wireline.

Thefamily of ruggedized pocket
digital assistant (R-PDA) handheld
tactical devices uses a personal
computer memory card interna-
tional association (PCMCIA) mo-
dem to connect to the radio, a
modem that is used throughout

lacking GDU spares. The initial
releaseis projected for 2004.

Without LWTFDS or the GDU, these
units would be forced to use manua
gunnery techniques. Subsequent re-
leaseswill support the Excalibur muni-
tionand muzzle-vel ocity sensor (MVS).

The GDU-R will serve as an interim
solution for towed artillery digitization
(TAD) onthejoint lightweight 155-mm
howitzer.

Handheld Challenges. Effects sys-
tem professionals encountered several
technical and program hurdles along
thefast-track acquisition of itsnew fam-
ily of ruggedized handheld devices.

Security and Information Assurance.
Some of the biggest challenges are se-
curity and information assurance of
wireless data exchange in the handheld
tactical device environment. Wireless
handheld devices can pose potential
security risks based on their increased
computing power, largequantity of soft-
ware applications and various data-ex-
changecapabilitieswith other handheld
devices. Information assurance con-
cerns range from those about hardware
and software applicationsto the under-
lying operating systems.

Information assurance security offic-
ers(IASO) ingaining unitsmust ensure
the risk mitigation procedures outlined
in the Security Features User’s Guide
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and the security policiesin the System
Security Architecture Report are en-
forced.

The datain the PM’s family of wire-
lesshandheld productswill beencrypted
and require a password to authenticate
the user. The products will come with
an anti-virus application to scan data
files both in resident memory on the
wireless handheld device and on any
external connected memory cards. The
commercial, off-the-shelf suiteof secu-
rity toolsselected by PM IEwill support
predefined administrative settings to
automatically enforce many security
features and policies.

Bluetooth provides a lower risk of
detectionover thelarger radiofrequency
(RF) footprint and eliminates the need
for cables in the dismounted devices.
These aretheresult of itslow transmis-
sion power and increased band avail-
ability in the ISM band while using
frequency-hopping spread-spectrum
technology.

Bluetooth also uses a challenge-re-
sponse protocol to authenticate other
devices. The family of ruggedized
handheld devices will reject connec-
tions from devices not specifically
bonded during device setup.

Bluetooth data is encrypted using a
“shared” key between devices. In addi-

the FA community. Theprojected
fielding of Taclink 3000 with the sup-
ported protocols flashed into memory
on the modem would eliminate a 35-
second load time for the communica-
tion protocols. Because the Microsoft
Pocket PC operating system on the
handheld devices is designed for no
boot time, these devices can tempo-
rarily power down and instantly power
back up once the load time for the
protocolsis eliminated.

The NABK acts as a server for the
LWTFDS application and, potentially,
the GDU-R. A set of application pro-
gram interfaces (APIs) encapsulates
technical fire direction functionality to
allow any user interfaceto consistently
access and process information.

Different NATO countries have their
own compiled versions of NABK. By
correctly implementing the user inter-
faceswiththeNABK APIs, other NATO
countries can benefit from LWTFDS
and GDU-R applications by substitut-
ing their own dynamically linked
NABK.

Software and Hardware Modularity.
One hardware design consideration in-
cluded component reuse across mul-
tiple systems. The modular approach
wasadopted, allowingthegreatest flex-
ibility from both reuse and field repair-
able perspectives. As the need for a
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different mission configuration presents
itself, these ruggedized devices can be
modified in the field to conform to the
new mission. A removableexternal bat-
tery and a single/dual PCMCIA sleeve
areamong current changeable configu-
rations.
Futureconfigurationoptionsincludethe
addition of a PLGR-based GPS sched-
uled for fielding inlate 2003 and an anti-
spoofing module based on GPSin 2004.
Thismodular approach permitsasingle
ruggedized hardware design to fill re-
guirementsacrossagamut of both com-
mercia and military systems.
Conclusion. In December 2002, PM
| E and the Training and Doctrine Com-
mand (TRADOC) System Manager for
FA Tactical Data Systems (TSM
FATDS), Fort Sill, Oklahoma, coordi-
nated an airdrop test of handheldsusing
soldiers from the 82d Airborne Divi-
sion, Fort Bragg, North Carolina. The
test entailed placing ruggedized
handheld tactical devicesin asoldier’s
rucksack in both inside and outside
pockets. The soldier then jumped with
the device, which wastested after he hit
theground. In all cases, the ruggedized
devices survived thejumps. These sys-
temsareundergoing environmental and
operational testingwithinthecontext of

an urgent materiel release process to
ensuresoldiersreceivequality products
in the fastest time possible.

The PM designed the software appli-
cations to run on both ruggedized and
commercial devicesto makethemmore
cost-effectivefor lower priority Depart-
ment of the Army master priority list
(DAMPL) units. In addition, the soft-
ware application technology building
blocks contained in these systems can
be reused, royalty-free, by follow-on
Department of Defense hand-held de-
velopment activities. The PM has al-
ready engaged in collaborative discus-
sions on applying the capabilities and
functionscontained initsnew family of
handheld ruggedized devices to for-
ward air controller (FAC) functions,
mortar fire control and Special Opera-
tionsnon-line-of-sight (NLOS) missile
planning/management.

The PM |E effects systems profes-
sionals are focused on the warfighters’
need for lightweight devices with
simple, intuitive human-computer in-
teraction in its suite of handheld de-
vices. While these initial products are
an exciting start, there will be opportu-
nities to improve the efficiency, accu-
racy and effectiveness of these devices
to create a seamless integration of fire

support assets from the FO to the how-
itzer crew.
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Paul C. Manzis the Director of Effectsin the
Project Management Office for Intelligence
and Effects (PM IE) at Fort Monmouth, New
Jersey. He manages fires and effects auto-
mated command and control projects with
a life-cycle management cost of more than
$1.5 billion. He is a Senior Member of the
Institute of Electrical and Electronics Engi-
neers (IEEE), and a Level Il member of the
Army Acquisition Corps (AC).

Jeffrey L. Weiss is the Product Director for
the Lightweight Forward Entry Device
(LFED) and the Pocket-Sized Forward En-
try Device (PFED) in PM IE. He hasan MSin
Computer Science from Monmouth Uni-
versity in New Jersey and is a Level llI
member of the AC.

Captain John A. Landmesser, Army Na-
tional Guard (ARNG), is a Computer
Scientist for tactical handheld devices in
PM IE. He holds an MS in Computer Sci-
ence and is a certified Software Engineer
from Villanova University, Pennsylvania. He
is a Battalion Fire Direction Officer in the
1st Battalion, 109th Field Artillery, 28th In-
fantry Division (Mechanized) Artillery,
Pennsylvania ARNG.

2003 Senior Fire Support Conference Dates Set

lanning is underway for the next Senior Fire » P

Support Conference (SFSC) at the Field Artil-
lery School, Fort Sill, Oklahoma, 22-24 Octo-
ber. Army and Marine FA commanders and their ﬂi
command sergeants major will meet 21 October be- =
fore the main conference begins.
The 2003 Henry Knox and Alexander Hamilton Awardsfor
the best active and Army National Guard (ARNG) batteries,
respectively, will be presented during the conference. The

&2
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2002 K nox Best Battery Award winner wasB Battery,
1st Battalion, 319th Field Artillery (B/1-319 FA), 82d
~Airborne Division, and the 2002 Hamilton Best Bat-
o, tery Award winner was B/1-147 FA, 147th FA Bri-
gade, South Dakota ARNG. The deadline for awards
submissionsis 15 September.
For more details on the conference and the awards, goto the
SFSC and FA Awardswebsiteson the Fort Sill Home Page at
sill-www.army.mil.

US Army Joint Munitions Command Stood Up

stand up of the US Army Joint M unitions Command

(IMC) at Rock Island Arsenal, Illinais, thesiteof the

new command. It is the Department of the Defense's field

operating agency for the “single manager for conventional

munitions” mission. As such, the command manages the

production, storage, issue and demilitarization of conven-
tional ammunition for all US military services

To meet the needs of the transformed fighting forces of the

21st century, JM C isdevel oping and modernizing systemsto

O n 17 January, the Army celebrated the provisional

provide theater and field commanders accurate, up-to-the
minute information on the status of munitions. Through its
Army Field Support Command (AFSC) component, IMC
serves as a platform for projecting logistics power anywhere
in the world. AFSC maintains prepositioned stocks of weap-
onsand equi pment stored at |and-based sitesaround theworld
and aboard ships. AFSC also provides direct support to
combat unitsdepl oyedtothefront linesand operatessitesnear
forward areas, such as logistic support elements (L SEs).
Taken from the IMC News Release, 22 January 2003
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NI'OS B:

of the Army announced hisplansto
transform the Army into an Objec-
tive Force that would be more respon-
sive, deployable, agile, versatile, lethal,
survivable and sustainable. Figure 1
describes the transformational opera-
tional characteristics of the Objective
Force maneuver unit of action (UA).
Perhaps no better example of this trans-
formationisthenon-line-of-sight (NLOS)
battalion that will be organic to this UA.
The NLOS battalion of 2015 will be
nothing like the direct support (DS)
battalion of current operating forces. It
will transcend current and Stryker force
DS artillery by applying awider range
of capabilitiesandbeingfully integrated
with maneuver to conduct military op-
erations across the conflict spectrum to
achieve overmatch and decision. It will
be organized with amix of capabilities
tomakeit moreagile, lethal and surviv-
able: extended range and enhanced tar-
geting and counterstrike, precision and
area cannon and missile effects.
Although the NLOS battalion will be
smaller than today’s DS battalion, it
will have the lethality of today’s divi-
sionartillery. Inlargepart, thislethality
will berealized through advanced tech-
nologies applied to the UA’ s family of
future combat systems (FCS).
The DS battalion today is challenged
toattack high-payoff targets(HPTSs) for

I n October 1999, the Chief of Staff
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attalion

In the UA of 2015

5 Brian T. Boyle and William M. Raymond, Jr.

the brigade commander while being
responsive to the most dangerous tar-
gets that present themselves to maneu-
ver companies and battalions that are
not themain effort. Although Paladinis
a capable cannon, it has a relatively
slow rate-of-fire; in addition, it is the
unit’s main source of firepower.

The DS battalion lacks the mix of
target acquisition (TA) systems and
munitions to operate in the contempo-
rary operational environment (COE). It
must depend upon high-volume area
munitionsfor lethality and hasalimited
suite of munitions: only Copperhead as
a precision munition and smoke and
illumination as nonlethal munitions.

M echanized FA battalionsarelimited
in their strategic deployability. Addi-
tionally, today’ s battalions do not have
thefully integrated, digitized command
and control system that will exist in
2015, knownas* networkedfires.” (For
moreinformationabout networkedfires,
see the sidebar “Networked Fires for
the Objective Force” on Page 37.)

In short, the NLOS battalion will be
ableto providefireswith greater preci-
sionand moredevastating target effects
in close support while simultaneously
supporting shaping and counterstrike
operations.

This article describes how the Objec-
tive Force UA will fight, what the orga-
nization and capabilities of the NLOS

battalion will be, what the battalion’s
command and support rel ationshipswill
be and what warfighting tactics, tech-
niques and procedures (TTPs) are
emerging from recent experimentation
and exercises. Last, we highlight some
new responsihilitiesof theNL OSbattal -
ion’s leaders and soldiers.

The UA Fight. The UA will fight
unliketactical forcesof today. It will be
the decisive element in the Objective
Force that closes with and destroysthe
enemy in any operation against any
level of threat in any environment. The
UA will operate within a new tactical
paradigm based on “quality of firsts’:
the ability to seefirst, understand first,
act first and finish decisively.

OncetheNational Command Authority
(NCA) decides to commit a UA, opera
tions will begin in the motor pools at
home station using the battle command
system (BCS) on board the FCS. With
access to the globa information grid
(GIG), the UA will receive intelligence
about the area of impending operations.
Witha75-kilometer operational radius,
planners will use tools built into the
BCStofocusonthepreciseinformation
commanders need to devel op plansand
ordersbefore deploying and en route to
the theater of operations.

Withrespectto UA fires, thedecision-
making process will designate specific
targets for attack. Experimentation has
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shown that not every HPT must be at-
tacked to begin the disintegration of an
enemy force. Commanders and fires
and effects personnel rapidly will input
thecritical elementsof thecommander’s
scheme of firesinto BCS. This process
will be much more dynamic than it is
today.

Concurrently, higher-level assets at
thejoint/unit of employment (UE) level
above the UA will continueto add sen-
sor informationto providemorefidelity
for subordinate plannersand begin shap-
ingthebattlespacewithfiresand effects
to alow the successful entrance of the
UA(s). Enroute (viasea, air or ground)
the UA will continue to modify and
rehearse plans, alowing it to arrive in
the area of operations (AO) ready to
start engaging the enemy.

Upon arrival, the major difference
between maneuver in the Objective
Force and our current operating forces
can best be described as maneuver’s
exercising “tactical patience.” Capital-
izing onthe success of higher-level and
organic sensors and fires, the UA will
devel op the situation out-of-contact.

Networked fireswill link relevant sen-
sors to shooters, enabling all levels to
better receive effects when required.
Donecorrectly, thecombinationof fires
and maneuver will createtheconditions
for decisive operations. Close tactical
assault nolonger will betheonly opera-
tion to achieve combat decision. If re-
quired, the UA will execute close com-
bat, confident that the conditions will
have been set for it to achieve decision
rapidly with minimal risk to forces and
equipment.

Engaging the enemy out-of-contact
meansthe UA will beableto movewith
speed and agility, coming at the enemy
in unexpected ways from unimproved
aerial/sea ports of embarkation (A/
SPOEs) and arriving at a position of
advantage. From that position, the UA
will use fires and effects to engage the
enemy beyond therangeof hisweapons
and use sensors and effects-producing
platforms to set the conditions for fol-
low-on engagements.

The purpose of the position of advan-
tage is to present the enemy with a
dilemma. He will be able to remain in
placeandbedestroyed by firesand effects
or move and be destroyed by maneuver
forcesassaulting at thetime and place of
their choosing and supported by fires.

Although not necessarily sequential,
it isthe combination of fires (precision
and volume) and maneuver (with tacti-
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Responsive/Deployable

*Deploy 96 hours after first liftoff on C-130 or advanced aircraft.

*Deploy from continental US (CONUS)/overseas to anywhere in the world using in-
flight refueling to arrive in coherent combined arms increments and fight upon arrival.

* Project decisive power rapidly through multiple entry points by land/air/sea for
immediate employment throughout the area of operations (AO).

*Be part of a continuouos cycle of UAs for sustained momentum into engagement
areas.

Agile/Versatile

* Be a full-spectrum force that can transition from small-scale contingencies (SSC)
to major combat operations (MCO).

+ Conduct distributed, embedded full-spectrum mission planning and rehearsals.

*Master transitions from one tactical engagement to the next across any environ-
ment based on superior situational understanding by sharing data from the battle
command system (BCS).

*Have a design that is tailorable, modular and capable of rapid task organizing; be
mounted, dismounted and air assault-capable at the lowest unit levels.

+Have a combined arms framework, including air-ground integration at the
battalion level and the ability to task organize at the company level, as needed.

Lethal

» Develop the situation organically out to a radius of 75 kilometers.

» Assure overmatch against enemy forces in all conditions and environments, firing
first with an assured Kkill.

* Employ small units at the right time and place based on situational understanding.

* Employ precision networked Army and joint, interagency and multi-national (JIM)
fires and effects.

+ Provide mutual support from a distance using the active protection system (APS)
and the network-enhanced BCS.

*Generate combat power from every element-all enhanced by shared information.

Survivable

*Have highly trained, competent and capable soldiers.

+Maintain situational awareness to allow movement around the enemy and
impediments.

*Have the tools to understand and use terrain in the safest manner.

» Conduct route reconnaissance with sensors, manned and unmanned, at greatly
increased speeds.

*Have a superior capability to detect the presence and disposition of mines.

*Have superior dash speeds and the ability to optimize cover and concealment.

*Have an inherently offensive orientation with speed and lethality.

* Employ low-observable technologies and camouflage.

*Have active and passive protection systems.

*Have armor protection over vital crew areas.

+ Fire first with an assured Kkill.

+Provide more effective suppressive and obscuration fires.

+ Provide mutual support from dispersed, distant overwatch positions.

* Be able to accept augmentation from unit of employment (UE) plug-ins-e.g.,
the high-mobility artillery rocket system (HIMARS), air defense artillery (ADA)
and engineers.

+Have unmanned platforms perform high-risk functions.

Sustainable

*Deploy with three days’ combat service support (CSS) for an MCO and seven
days’ CSS for a SSC.

*Have on-board water production.

+Have common structures, organizations, platforms and systems with more
reliable components to reduce Class IX and maintenance requirements.

*Have the crew chief perform 80 percent of maintenance, requiring fewer repair
personnel.

» Combine prognostic and diagnostic capabilities with plug-in modules to allow
quicker maintenance with fewer components.

+Maximize precision fires to reduce the Class V demand for lethal effects.

* Track material in real-time via the network and employ just-in-time logistics to
reduce the number of logistical bases and CSS command and control nodes.

*Have less equipment than current operating forces.

*Reduce fuel consumption at extended ranges.

Figure 1: Operational Characteristics of the Maneuver Unit of Action (UA)




cal assault, if required) that will make
the enemy’ s dilemma so difficult. The
cumulative effects of simultaneous,
multi-dimensional operations will en-
able the UA to dominate an adversary
by destroying, dislocating or disinte-
grating him and then transition to the
next engagement.

NL OS Battalion Organization. For
thebattalionto fight aspart of aUA, the
NLOS battalion must have a unique
design and increased capabilities.

Atfirst glance, many may bedisturbed
by thereduced sizeof theNL OSbattalion
without considering its increased capa
bilities. The battalion will have 176 per-

sonnel organized into aheadquartersand
headquarters battery (HHB) and three
NL OSbatteries. Figure2 depi ctsthecom-
mand group that will include the com-
mand integration cell (CIC) with hu-
man resource (S1), sustainment ($4),
signal and operationspersonnel. Figure
3 showsHHB, and Figure 4 on Page 36
shows a firing battery.

While technological innovations en-
ablethereduction of some personnel in
the UA, there are three main reasons
why the NLOS battalionwill besignifi-
cantly smaller than the DS battalion of
today: it will need fewer sustainment
personnel for more reliable FCS sys-

‘ ﬁ“cm 05) 13A
Driver (E3) 13D10

FTTS-U (C2)

FTTS-U (SPT)

oo 1

FTTS (C2)

Command Group: 3/0/5

_ﬂ r Chaplin (03) 56A
I-'_ "# Chaplin Ast (E5) 56M20

Command Integration Cell: 6/0/8

mt Ops Officer (04) 13A

Ops Officer (03) 13A

Sust Officer (03) 13A
ca2v Ops NCO (E8) 13Z

Ops Officer (03) 13A x 2
Master Gunner (E8) 13Z
Sig Officer (03) 25C

Network Ops Element: 0/0/3

Vehicle Cdr (E5) 25B20
C2 Sig NCO (E5) 25B20
C2 Sig Driver (E3) 25B10

“ ﬁ FCSM E9) 00Z
Driver (E3) 13D10

FTTS-U (C2)

d FHR Officer (03) 13A
"# HR NCO (E7) 75H40

FTTS-U (SPT)

Asst Ops NCO (E7) 13D40
Vehicle Cdr (E6) 13D30
Driver (E4) 13D10

Sust NCO (E7) 92Y40
Vehicle Cdr (E5) 13D20
Driver (E4) 13D10

Plug-in from the UA Brigade Intelligence
and Communications Company (BIC)

Legend:
3/0/5 = 3 Officers/0 Warrant Officers/
5 Enlisted Personnel
C2 = Command and Control
C2V = Command and Control Vehicle
Cdr = Commander
CSM = Command Sergeant Major

FTTS-U = Future Tactical Truck System-Utility

HR = Human Resource
Ops = Operations

Sig = Signal

SPT = Support
Sust = Sustainment

Figure 2: Non-Line-of-Sight (NLOS) Battalion Headquarters. The headquarters will be
located in the vicinity of the unit of action (UA) headquarters. The entire battalion will have
176 personnel and 169 major pieces of equipment, including 60 NLOS launch system
(NLOS-LS) container launch units that can fire 900 missiles, 18 future combat system (FCS)
cannons, 24 Class Ill unmanned aerial vehicles (UAVs) and six multi-mission radars
(MMRs).
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tems, need a smaller number of crew/
support personnel who use more auto-
mation and robotics, and have no fire
support personnel.

Sustainment and Reliability. First, with
the exception of abattalion sustainment
officer and NCO ($4) and battery sup-
ply sergeants, there will be no sustain-
ment or maintenance personnel in the
NLOS battalion.

BCS will track the NLOS battalion’s
supply needs for the forward support
battalion (FSB) to provideall classesof
supply, maintenance and recovery di-
rectly or deliver asmaller artillery-spe-
cific portion to an NLOS battery that is
part of a combined arms battalion
(CAB). Thelatter would bethrough the
CAB'’ s sustainment replenishment op-
erations (SROs).

The facts that the FCS family of ve-
hicleswill be morereliable and that the
NLOS battalion (and UA) will have a
fewer number andtypesof vehicleswill
reduce maintenance requirements.

Automation and Robotics. Second,
enabled by significantimprovementsin
automation and robotics, the NLOS
battalion will operate more efficiently
and at a different level of performance
for certain tasks.

A few of these technology enablers
are asfollows.

» The FCScannoninthe NLOS battal-
ion will have a crew of two. This com-
pares with a Paladin crew of four and
what would have been a Crusader crew
of three. The crew will direct/operate
the cannon from the cab and no longer
handle ammunition or operate the can-
non manually.

Becausethe cannonwill be self-locat-
ing, it won't need conventional survey
teams. However, there still will be a
need for common grid throughout the
battlespace. A future version of theim-
proved position and azimuth determin-
ing system (IPADS) will be on com-
mand and control vehiclesinterspersed
throughout the UA to provide initial
control for common grid. The future
IPADS will be anon—glabal positioning
system (GPS) inertia survey system.

Because the FCS cannon will provide
its own technical fire control and lim-
ited tactical firedirection for other can-
nons, there will be no need for battery
fire direction centers (FDCs) and pla-
toon and battery operations centers
(POCs/BOCs). Additionally, the fires
application of BCS will perform tacti-
cal fire direction and disseminate data
throughout the network.
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» Enhanced automation via the BCS
and networkedfireswill reducetheneed
foralargebattalionstaff. Thecounterfire
responsibilities performed by the cur-
rent cannon battalion tactical opera-
tions center (TOC) will migrate to the
fires and effects cell (FEC) at the UA
headquarters; the FEC routinely will
haveaccessto UE andjoint capabilities.

* Profiler-like technology in the UA
will allow the battalion to download
meteorological datadirectly toits plat-
forms to ensure accurate fires.

e The future tactical truck system-
maneuver sustainment (FTTS-MS) ro-
botics will allow one soldier to operate
thevehicle. Every second vehiclewill be
able to operate as an unmanned vehicle
controlled by amanned FTTS-MS, using
its“robotic follower” capability.

Coordination of Fires. Third, no fire
support personne will be in the NLOS
battalion. FEC personnel will bein the
UA headquarters, and fires personnel
will be assigned to the CABSs, aviation
detachment and maneuver companies.

However, these fires personnel will
not perform the same duties asthosein
current forces. Using BCS, fewer fires
personnel will berequiredto coordinate
and synchronize al external and or-
ganic resources to execute fires. They
also will execute special purposefires,
such as smoke, illumination, etc.

NLOS Battalion Capabilities. The
NLOS battalion will have enhanced
sensors, command and control systems,
and weapons.

Sensors. Therewill bemultiplelayers
of sensorsinthe UA. They will include
humans, platforms, unmanned aerial ve-
hicles (UAVs), robots and other sensors.
The robotic sensorswill be able to sense
and then change its data into useable
information on board.

All these systems will be linked to
BCS via communications systems to
provide the battalion leadership situ-
ational awarenessto better integratema-
neuver and fires after operations begin.

The NLOS battalion’s sensor platoon
will havetwotypesof sensors: six multi-
mission radars (MMRS) and 24 Class
1l UAVs.

The MMR’s missions will include
counterstrike, air defense surveillance,
air defense fire control and air traffic
control. (For adescriptionof theMMR’ s
missions, see Figure 2 on Page 22 of the
article“ATACMS Fires for the Objec-
tive Force” by Lieutenant Colonel
Rocky Samek in this edition.) Efforts
are underway to determine if technol-
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ogy will allow the MMR to do al four
missions concurrently.

With respect to the counterstrike mis-
sion, the MMR will have arange of 30
kilometers and be able to track 100 in-

flight projectiles simultaneously in a
1600-mil sector. Compared to the Q-36
Firefinder radar, the MMR will be able
to acquire targets nearly twice as far
with twice the accuracy.
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FTTS-U (SPT)

UAV CL Ill Section: 0/0/5
el O

FTTS-MS (UAV) x 3**

H Crewman (E4) 13R10 x 3

NLOS LS Platoon HQ: 1/0/14

FTTS-MS x 12%** F

Crewman (E6) 13B30 x 2
Crewman (E5) 13B20 x 2
Crewman (E4) 13B10 x 8

Section Sgt (E6) 13R30
Driver (E3) 13R10

L

FTTS-U (SPT)

PIt Ldr (02) 13A

(02)
F"U'"'E t PIt Sgt (E7) 13B40

Driver (E3) 13B10
FTTS-U (SPT)

* Has 6 radars.
** Has 8 Class Ill UAVs per vehicle.
*** Each has one person per vehicle and carries 2 NLOS-LS
container launch units that each can fire 15 missiles.

Legend:
1SG = First Sergeant
HQ = Headquarters
MMT (Med) = Multi-Mission Trailer (Medium)
MS = Maneuver Sustainment

PIt Ldr = Platoon Leader
PIt Sgt = Platoon Sergeant
Rdr = Radar
UAV CL Il = Unmanned Aerial Vehicles Class IlI

Figure 3: Headquarters and Headquarters Battery (HHB). Each HHB will have 62 personnel
and 61 major pieces of equipment, including 24 NLOS-LS container launch units that can
fire 360 missiles, 24 CL Il UAVs and six radars. It will be located generally in the vicinity
of the NLOS battalion headquarters. Elements of HHB may be pushed down to the NLOS
batteries or employed at the UA level.
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FTTS-U (C2) x

FTTS-U (C2)

FCS Cannon x 3

Battery HQ: 1/0/3

Cannon Platoon x 2: 1/0/16

Ptl Ldr (02) 13A

PIt Sgt (E7) 13B40

Crew Chief (E6) 13B30 x 3
Gunner (E5) 13B20 x 3
Crewman (E4) 13B10

Cdr (03) 13A

C2 Sig NCO (5) 31U20
1SG (E8) 13250
Supply/Driver (E5) 92Y20

Medic (E
Driver (E

4) 91W10
4) 13B10

FTTS-MS x 6
(3 NLOS-LS Vehicles &
3 Resupply Vehicles)

the resupply vehicle.

Carries 2 personnel and has a third crewmember for
24-hour operations: the extra crewmember rides in

Section Chief (E5) 13B20
Crewman (E4) 13B10 x 5

Figure 4: NLOS Battery x 3 Per NLOS Battalion. Each NLOS battery will have 38 personnel
and 36 major pieces of equipment, including six FCS cannons, six NLOS-LS vehicles with
12 container launch units that can fire 180 missiles and six resupply vehicles. Each
resupply vehicle will carry a combination of NLOS-LS and FCS cannon munitions and

provide personnel for 24-hour operations.

The 24 Class |11 UAVs in the sensor
platoon will provide the NLOS battal-
ion robust organic TA to facilitate pre-
emptive counterstrike. The design calls
for eight Class Il UAVsin each of the
platoon’ sthree UAV vehiclesthat can be
launched and recovered by one person.

The Class Il UAV will provide
targetable information during day and
night and limited capability in adverse
weather. It will operate at 2,000 feet
above ground level (AGL) to locate,
identify and designate targets at aslant
range of six kilometers with a target
location error (TLE) of 10 meters. The
ClasslIl UAV asowill providesupple-
mental meteorological data to support
NLOS battalion precision fires.

Currently, no fire support teams
(FISTs) arein the design. The premise
that a call-for-fire is the exclusive do-
main of Career Management Field
(CMF) 13 Field Artillery will change
largely because of the targeting capa-
bilities resident in the FCS.

All Objective Force soldiers—land
warriors—will be ableto call for fires.
The laser designators on land warrior
systems and FCS vehicles and the en-
hanced sensor packages on the UAV's
and the MMRs at the UA will provide
the TLE for precise effects against tar-
gets. In addition, UE sensors and those
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at the joint interagency and multi-na-
tional (JIM) level above the UE will
provide the TLE for precise effects.

Command and Control. The Objec-
tive Force' s survivability is dependent
upon shared situational awareness that
will enable the “quality of firsts’ and
the force to win decisively. The Objec-
tive Force BCS will be the mechanism
for integrating and synchronizing all
battlefield functional areas.

The BCS will provide the scope and
bethe catalyst for transforming a staff-
centered and planning-focused battle
command system into one that is com-
mander-centric and execution-focused.
The fires and effects application of the
BCSisnetworked fires.

Shooters. The NLOS battalion will
have two of the three organic NLOS
systems in the UA: FCS cannon and
non-line-of-sight launcher system
(NLOS-LS). (The third is the NLOS
mortar.) Both the cannon and NLOS-
LS will be able to fire a suite of letha
and nonlethal munitions at extended
ranges as well as precision munitions
for point and area targets.

The FCS cannon will have arange of
30to40kilometerswitharate-of-fireof
six to 10 rounds per minute. Automatic
resupply will be by pre-loaded maga-
zinesto reload a cannon quickly. With

its six high rate-of-fire FCS cannons
andrapidresupply capability, theNLOS
battery will have a throw weight that
exceeds today’ s Paladin battalion.

The FCS cannon will be extremely
accurate with probable errors (PES) in
range and deflection that are half those
of Paladin. It will beableto receiveand
compute fire missions from all fielded
and devel opmental TA sourcesand com-
mand and control systems.

Using on-board material handling
equipment (MHE), theFCScannon crew
will be able to load and unload manu-
ally within five minuteswhile the crew
remains under armor. When moving,
the cannon will respond to afire order,
firing thefirst round within 20 seconds
of the vehicle's stopping.

TheFCScannonwill emplacein15to
20 seconds and displace in 20 to 30
seconds, whichislessthan half thetime
it takes Paladin, thus contributing to
greater survivability. The howitzer will
carry 30to 48 completeroundson board.
It will compute its own firing data and
provide limited tactical fire direction for
the rest of the battery, when required.
Finaly, itwill fireall current and planned
lethal and nonlethal munitions.

The NLOS-LS will have an on-board
technical firecontrol solution computer
for individual munitions. It will have a
loiter attack munition (LAM) capable
of searching for and engaging soft-
skinned targets to a range of 100 kilo-
meterswith 45 minutesof loiteringtime.
It will have a range of 280 kilometers
with no loitering time. These capabili-
ties will allow the NLOS battalion to
engage awider set of targets at extended
ranges.

NLOS-LS also will have a precision
attack munition (PAM) capable of en-
gaging armored and non-armored tar-
gets, moving or stationary, out to 60
kilometers. The system will include an
on-board sensor to provide automatic
target recognition (ATR). Itsmunitions
will be able to accept in-flight updates
(target type, location and velocity vec-
tor) from an observer or other sensorsto
attack moving targets and receive ter-
minal guidancefromanexternal source.
Two men will be able to reload indi-
vidual munitionsin less than two min-
utes under tactical conditions. The sys-
tem will tell the network its location
within two meters after emplacing and
powering up.

(For more information on the proper-
ties and characteristics of LAM and
PAM, see Figure 1 on Page 21 of the
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article*ATACMS Fires for the Objec-
tive Force” in this edition.)

Objective Force soldiers will be able
tofireNLOS-L Sfromtactical transport
vehicles or from the ground. The sys-
tem will have on-board anti-tampering
devicestodeny theenemy itsuse. [twill
be transportable via all helicopters and
fixed-wing transport aircraft.

Each NLOS-LS will carry 15 muni-
tions. With 60 NLOS-L S in the battal-

ion, these 900 missiles represent a sig-
nificant amount of precision firepower
availableto support thecommander that
is not present in today’s DS battalion.
We are exploring a variety of addi-
tional munitions for NLOS systems.
Theseincludelethal munitions, such as
air defense, artillery, intelligent muni-
tionssystem (IMS) and nonl ethal muni-
tions, such as unattended ground sen-
sors (UGS) and, conceivably, the full

Networked Fires
for the Objective Force

T he Objective Forcewill only have

onenetwork and one battle com-
mand system (BCS) for com-
mand and control. Thefiresand effects
application of BCS will be networked
fires. Networked fireswill be atriad of
relevant sensors, effectscapabilitiesand
battle command tool s/’communications
capabilities avail able across the force.

All platformsand humanswill be sen-
sorsintheunit of action (UA). Thedata
points they will provide will be trans-
mittedtovariousBCSinterlinksthrough-
out the UA via the network/communi-
cations systems. Through protocols,
tools, automated support and a neural
network, BCS will translate the often
overwhelming amount of information
into information useful for awareness
of what friendly, enemy and unidenti-
fied personnel are doing on the battle-
field. (A neura network is one that
learns from itself intelligently via pat-
tern recognition.)

Networked fires then will act on the
data to select the best platform (lethal
and/or nonlethal) to produce the de-
sired effects on the enemy target from
thesoldier throughthejointinteragency
multi-national (JIM) levels. By know-
ing the exact location of all elementson
the battlefield, the UA will be able to
use precise fires and effects at the time
and place of its choosing against the
target set that best supports the maneu-
ver commander’s intent.

The difference between networked
firesandtoday’ sdigital systemswill be
the dynamic nature of the human-com-
puter interface. Commanders and their
fires and effects personnel will be able
to rapidly change guidance in the auto-
mated system using “user-friendly”
voiceor automated i nput meansto react

toanadaptiveenemy. Whentheenemy’s
actions make the plan obsolete, the
ObjectiveForcewill beabletoadjustits
plan dynamically to ensuremission suc-
CESS.

Further, networked fireswill ensure a
sensor can provide the accuracy for the
target location error (TLE) needed for
any effects platformsto attack atarget.
If a sensor cannot provide the TLE
accuracy, thenetwork will either choose
a different sensor that can provide the
required TLE or adifferent effectsplat-
form that needs less precise TLE to
engage the target.

Networkedfiresalsowill track theuse
of munitions by systems and the resup-
ply capability of the forward support
battalion (FSB) and higher support agen-
cies. It will consider thesefactorswhen
selecting the best effects platform for
targets, which should help mitigate of-
ten overwhelming Class V resupply
problems.

Clearanceof bothgroundand airspace
will bemuchimproved using networked
fires. Knowingwhereall friendly ground
forcesare at all timeswill allow much
more rapid responsesto enemy targets.
With an ability to track every flying
platform (manned, munition and un-
manned), the UA networked fires will
be able to open up the airspace for use
by munitions and unmanned/manned
air and aviation units. Simply put, net-
worked fires will enable rather than
restrict the use of airspaceby all combat
elements.

Insummary, networked fireswill pro-
vide responsive fires with the most ef-
fective application of systems and mu-
nitionsagai nst most dangerousand high-
payoff targets (HPTS) in the Objective
Force.
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range of malodorants and vehicle
disablers. (IMSisamix of anti-person-
nel, anti-vehicular, and antitank muni-
tions, each with integral targeting and
engaging sensors that orient on and
attack selected targets.)

The FCS cannon, NLOS-LS and all
other Objective Force effectsplatforms
will be linked by the BCS and enabled
by networked fires to make the Objec-
tive Force significantly more lethal at
greater ranges than current operating
forces.

Command and Support Relation-
ship. The NLOS battalion will be or-
ganic to the UA. This is due to the
distributed nature of the battlefield that
will requireeffectsacrossalarge, highly
dispersed non-contiguous battlespace
and thedesirefor combined armstrain-
ing and deployment with fires integral
to maneuver.

This is different than current operat-
ing forces and speaks to the changing
nature of firesand effectsfor the Objec-
tive Force. Objective Force will focus
on providing the desired effects by the
most appropriate systems at the time
and place of the commander’s choos-
ing. All echelonswill beabletoreceive
a variety of effects on demand. This
demandrequiresfirestosimultaneously
support anumber of echelonsin avery
dynamic manner.

The effects of fires will have little to
dowithwho “owns’ the system or who
is part of the support relationship. The
bottom line: every soldier or sensor
acquiringatargetintheObjectiveForce
needstimely, accurateand effectivefires
and effects.

The NLOS Battalion Fight. The
NLOS battalion will be responsive to
the UA commander and be able to find
and attack HPTs and most dangerous
targets, conduct limited battle damage
assessment (BDA) and reattack as
needed. The UA commander will posi-
tion the battalion to provide destruc-
tive, suppressive/protective and special
purpose fires to best support the con-
cept of theoperations; theFECwill plan
itsfires and effects.

The battalion will be dynamically tai-
lorable to support sensor-to-shooter
teaming relationships with all relevant
UA, UE and JM sensors. Its firing
platforms and sensor assets will be or-
ganized to fight as a fully integrated
team with UA maneuver forces and
routinely interact directly withtroopsin
contact, mobile strike aviation systems
and unmanned sensors.
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NLOS-LS (both from the firing bat-
teries and NLOS platoon in HHB) and
the FCS cannons routinely will maneu-
ver within two to four kilometers of
CAB elements. This placement will be
integral to the CABs to ensure all UA
elements have access to NLOS battal-
ion effectsthroughout the 75-kilometer
radius of the UA AO.

FCScannonsnormally will operatein
pairs or platoons of three. Their inter-
spersing with maneuver will provide
protection and security to individual
systems (both NLOS battalion assets
and maneuver), using mutual support
from a distance. When combined with
MMRs (that also will be interspersed
within CAB elements), the NL OS bat-
talion will protect the entire force from
enemy indirect fires.

The cannons’ collocating with ma-
neuver while still being commanded
and controlled by the NLOS battalion
will mitigate the effects of slowing to
stopandfire, enhancetherangeof NLOS
systems and allow massed effectsfrom
dispersed locations. While maneuver
units may not necessarily be supported
by fires and effects from its collocated
NLOSplatforms, they will receivefires
from appropriate systems through net-
worked fires.

TheNLOSbattalionwill provideflex-
ible and responsive fires to simulta-
neously engage multipletarget sets on-
demandwhileremainingfully integrated
withmaneuver. Generally, theon-board
munitions mixture of FCS cannonswill
have more precision munitions than
current operating forces; however, area
fire munitions will continue to provide
suppression and obscuration (high ex-
plosive and smoke) to allow CABs to
achieve positional advantage.

The NLOS battalion will be equally
adept at attacking both HPTs and the
most dangeroustargets, applying scale-
able effects to account for the chal-
lenges of complex environments and
rules of engagement (ROE). (Scaleable
means that fires can be applied against
targets in a measured, proportionate
manner.) TheNL OSbattalionwill have
precision lethal and nonlethal muni-
tions that will be able to attack targets
with single, highly accurate shots that
avoid collateral damage, do not violate
the ROE and help avoid fratricide.

Althoughsmaller,theNLOSbattalion
will be more agile—strategically
deployableand rapidly tail orabletomeset
the requirements for a variety of mis-
sions. TheNL OSbattalionwill bemore
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lethal—the firepower fromitsthreefir-
ing batteries (each with cannons and
NLOS-LS) and the NLOS-LS platoon
will exceed that of a present-day divi-
sion artillery. And the NLOS battalion
will be more survivable with its shared
situational awareness and understand-
ingviaBCSand networkedfiresandthe
enhanced capabilities of the FCS can-
non. These capabilities include faster
emplacement and displacement times
and the cannon’ s embedded active pro-
tection system.

Multi-Functional Leaders. In 2015,
expectations of soldiers and leadersin
the NLOS battalion will be greater be-
cause of thecomplexity of futureopera-
tional environments. Soldiersand lead-
ersmust becomemoremulti-functional
and be comfortable with uncertainty
andunpredictability. Thesesoldierswill
be trained to exercise judgment and
take the initiative under stressful cir-
cumstances against a thinking enemy
and be capabl e of |earning and adapting
to the demands of full-spectrum opera-
tions.

The following are three examples of
themulti-functionality demandsonlead-
ersand soldiersin the NLOS battalion.

» TheMilitary Occupational Specialty
(MOS) 131A TA Radar Technician
warrant officer will evolveinto asensor
systemswarrantwhoknowstheMMR’s
missions and understands meteorol ogi-
cal, UAV and Army airspace command
and control (A2C?) operations. Theseven
warrant officersin the NLOS battalion
will bring new personnel and capabili-
tiesthat do not exist intoday’ s heavy or
light battalions.

* Therewill beone cannon/NLOS-LS
MOS. This Cannoneer (13B) will not
only be knowledgeable about the FCS
cannon and FTTS-MS, but aso be re-
sponsible for operating the NLOS-LS.
MOS 13M will remain for high-mobil-
ity artillery rocket system (HIMARS)
units at the UE level.

* The FCS cannon platoon leader and
platoon sergeant will not only be lead-
ersof their unitslike their counterparts
today, but alsofight thebattlefromtheir
FCScannonsliketheir maneuver breth-
ren.

These multi-functional leaders and
soldierswill bechallenged to command
and control moretechnical systemsthat
are widely dispersed in a larger AO.
Clearly, our training and leader devel-
opment programswill haveto changeto
empower Objective Force leaders and
soldiers to accomplish their missions.

Conclusion. Currently, the Combined
Arms Center (CAC) at Fort Leaven-
worth, Kansas, is designing the UE
echelonment of forces. Fort Sill is de-
signing the FCS cannon battalion and
HIMARS/NLOS-L Sbattalion that will
support UE operations.

Whilemuchwork remainsonthetrans-
formation of our Army, the develop-
ment of the NLOS battalion organic to
the UA iswell onitsway. Asthetrans-
formation continues, the NLOS battal-
ion of the Objective Force isbecoming
areality. Althoughthe NLOSbattalion
issignificantly smaller thantoday’sDS
battalion, it packs an unprecedented
amount of firepower and capabilities
that will enable the UA commander to
be successful across the full spectrum

of conflict.

Lieutenant Colonel Brian T. Boyle is Deputy
Chief of Task Force XXl in the Futures
Development Integration Center (FDIC) at
Fort Sill, Oklahoma. In his previous two
assignments, he was the Division Chief of
Concepts and Doctrine at the Unit of Ac-
tion (UA) Maneuver Battle Lab at Fort Knox,
Kentucky, and Commander of the 1st Bat-
talion, 30th Field Artillery, 30th Field Artillery
Regiment at Fort Sill. He also served as a
Corps Assistant Fire Support Coordinator
(AFSCOORD) for the Allied Rapid Reaction
Corpsduring entry operationsinto Kosovo.
While in the 4th Infantry Division (Mecha-
nized) at Fort Hood, Texas, he was the
Executive Officer for 4th Battalion, 42d Field
Artillery, and the Fire Support Officer (FSO)
for 1st Brigade during the 1997 Advanced
Warfighting Experiment (AWE) at the Na-
tional Training Center, FortIrwin, California.
He commanded C Battery, 5th Battalion,
8th Field Artillery, 18th Field Artillery Bri-
gade, XVIIl Airborne Corpsinthe Gulfduring
Operations Desert Shield and Storm.

Lieutenant Colonel William M. Raymond,
Jr., is Deputy Chief of Task Force XXl in
FDIC at Fort Sill. Prior to that, he was the
Commander of 2d Battalion, 2d Field Artil-
lery, 30th Field Artillery Regiment, also at
Fort Sill. His other assignments include
serving as the Effects Branch Chief in the
Brigade Coordination Cell at Fort Lewis,
Washington; Deputy Chief for Experimen-
tationin Task Force 2000inthe Field Artillery
School, Fort Sill; S3 and Executive Officer
for 2d Battalion, 2d Field Artillery; Assistant
Professor in the Department of Social Sci-
ences at the US Military Academy at West
Point; and Commander of Headquarters
and Headquarters Battery of 6th Battalion,
1st Field Artillery in the 1st Armored Divi-
sionArtilleryin Germany. He holds a Master
of Arts and Ph.D. in Politics from the Uni-
versity of Michigan.

May-June 2003 ¥ Field Artillery



JOINT TRAINING CENTER
for Indirect Fires Integration

joint training center should be

established at Fort Sill, Okla-

homa, to provide instruction
and training on the integration, coordi-
nation and application of the full range
of joint indirect fires. The US armed
forcesneed acenter to train membersof
the joint fires team in individual skills
as well as command and staff compe-
tencies related to the synchronous ap-
plication of the effects of joint indirect
fires.

While we recognize an increasing in-
terdependencebetweentheservices, we
do not have ajoint training center that
focuses on the integration of fires and
effects. Instead, werely on servicecom-
ponent schools to inform on service
capabilities and train component ele-
ments of the joint fires team. A joint
training center would allow command-
ers and joint fires teams to work in a
well-crafted simulated environment
while providing the potential for live-
fire outcomes. The Joint Training Cen-
ter for Indirect Fires Integration would
fill along-standing training shortfall.

The concept of establishing this Joint
Training Center for Indirect Fires Inte-
gration fully supports the Chairman of
the Joint Chief’ s Joint FiresInitiativeto
promotehorizontal coordinationamong
forces and components.

FutureWarfareand Joint Require-
ments. To achieve decisive outcomes
in future warfare, the armed forces of
the United States will execute coherent
joint operations based primarily on the
integrated application of firepower from
each of the services. Multiple distrib-
uted operations will be conducted si-
multaneously to achievean overwhelm-
ing synergistic effect.

The ability to successfully integrate
the complementary indirect firepower
capabilities of each serviceis essential
to achieving decision. By achieving in-
tegration, a full kinetic pulse can be
delivered by indirect fires in multiple
dimensions against enemy critical vul-
nerabilitiesand centersof gravity. Fires
will be maneuvered throughout the
battlespaceto continuously sustainpres-
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sureat all levels—strategic, operational
and tactical—by applying the most ap-
propriate indirect fire means.

To achieve the effective and timely
application of all fires and effects, we
reguire a cohesive joint fires planning
and execution process. Because we re-
quire forces that are immediately em-
ployable, including staffsat every level,
those forces must train on and rehearse
the critical skills associated with fires
and effects application.

Providing joint training will greatly
enhance the ability of forces to locate
and track targets, select and task the
correct firesdelivery systems, generate
desired effects, assessresults and reen-
gage targets, as required.

Although advances in command and
control capabilities have enabled the
joint force to become more integrated,
our command, control and communica-
tions systems, our targeting processes
and the means by which we plan and
executefiresarenotyet fully integrated.
We continueto organize and execute by
service component rather than by func-
tionally oriented headquarters.

Training Facility for Joint Fires.
TheUSArmy Field Artillery Center has
begun a cooperative effort with the In-
stitutefor Creative Technologies(ICT),
a government-funded university re-
search facility associated with the Uni-
versity of Southern California, to create
ajoint firesand effectstraining capabil -
ity. A training facility is being estab-
lished at Fort Sill that will leverage | CT
immersivetrainingtechnologiestotrain
theapplication of joint fires. It alsowill
serve as a test bed for developing Ob-
jective Force training capabilities.

Thisfacility will leverage revol ution-
ary training technologies—virtual real-
ity, artificial intelligence and simula-
tions—withthepotential toachievelive-
fire outcomes. It will train personnel
from all servicesto request and employ
firesasuniversal observers; to develop
staff capabilitiesto coordinate and syn-
chronizefires; and to train observersin
the application of joint effects in an
urban environment.

Thetraining system will replicate the
visual and aural conditions of employ-
ing different lethal systemsand combi-
nations of systems against awide array
of enemy target sets. Scenarios will be
devel oped to enable training across the
full spectrum of operationsin variable
environments and conditions.

Thefacility will be ableto train situa-
tionsthat present dilemmas, such asthe
presenceof noncombatantsonthebattle-
field, the potential for fratricide and the
need to avoid collateral damage. The
intent is to be able to train the applica-
tion of any indirect fire capability from
any service in any environment.

Using advanced virtual reality and
simulation technology to create an ex-
periential learning environment is an
efficient and cost-effective supplement
to large-scale military exercises. The
integration skills developed by indi-
viduals and staffs can then be applied
with greater effectivenessin other train-
ing environments, such as force-on-
forcejoint training at our combat train-
ing centers (CTCs).

Our current training facilities repli-
cate neither lethal and nonlethal fires
realistically and effectively nor the full
range of capabilities that our emerging
doctrine directs. Our CTCs must con-
tinueto providetough, realistictraining
scenarios for maneuver operations, but
they must be ableto better replicate the
application and effects of thefull range
of joint and land-based indirect fires.
We need to train as we intend to fight.

From the perspective of those who
must integratefiresand effects, warfare
is becoming increasingly complex and
more reliant on joint indirect fires. The
time has come to truly integrate the
indirect firescapabilitiesof theservices
and, most especially, to train those who
are engaged in integrating fires and
effects.

The need for a Joint Training Center
for Indirect Fires Integration is essen-
tial to our future.

MG Michael D. Maples
Chief of FA, Fort Sill, OK
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Cannons inEarly

Entry Operations
Millennium Challenge 2002

By Lieutenant Colonel Steven A. Sliwa and
Majors Robert O. Kirkland and Rodney L. Olson

uring Millennium Challengein
the summer of 2002, a series of

battles were fought at the Na-

tional Training Center (NTC), Fort
Irwin, California, using a combination
of live and simulated forces. The first
battle required the 2d Brigade of the
82d Airborne Division, along with its
direct support (DS) artillery battalion,
2d Battalion, 319th Field Artillery (2-
319 FA), to accomplish a forced-entry
operationand seizeaflightlanding strip
inaclassifiedMid-Easterncountry. The
airbornebrigadesuccessfully seizedand
expanded the lodgment area and began
preparations for follow-on operations.
Thejoint task force (JTF) commander
then ordered elements of the 3d Bri-
gade, 2d Infantry Division, Stryker Bri-

gade Combat Team (SBCT) to plan an
early entry of forces to further expand
and protect the airhead as well as pre-
pare for follow-on operations. The
SBCT tailored aforcethat consisted of
a Stryker company, a 155-mm (M 198)
artillery battery and a Q-36 Firefinder
radar from 1-37 FA and an antitank pla-
toon to conduct air-land operationsinto
the flight landing strip. The SBCT's
follow-onmissionwasto secureaweap-
ons of mass effects (WME) site.
According to the organizational and
operational (0O&O) concept for the
SBCT, the brigade must be organized,
equipped and configured to meet a 96-
hour deployment standard. At the opera-
tiond level, it must be deployable intra-

theater by C-130 (dl enditemsand stocks
must be C-130-transportable) to provide
thejoint force commander the flexibility
to exploit emerging opportunities and
hedge against uncertainty.

Early entry is spelled out in the O& O
as an essential task that enhances the
JTF commander’ s ability to shapethe
battlespace. Within this requirement,
thereareamyriad of firesupport tasks,
both specified and implied, that must
be accomplished to ensure a success-
ful operation.

The 82d Airborne Division Artillery
out of Fort Bragg, North Carolina, over
the years has developed fire support
doctrine that covers forced-entry op-
erations. It has provided an azimuth of
who does what during this operation.
However, there is little doctrinal guid-
ance for follow-on forces spelling out
many of theadditional impliedtasksthe
early entry force must accomplish and
the coordination that must occur be-
tween the two elements.

This article explores the critical role
of cannon artillery in early entry opera-
tionsasit follows the forced-entry unit
and provides insights into some key
considerations and tactics, techniques
and procedures (TTPs) to ensure suc-
cess in this type of operation.

Early Entry Packages—Thelmpor -
tance of Cannon Fires. Based on the
threat to the lodgment and impending
follow-on mission, the 3d brigade staff
concluded during its mission analysis
that thefirepower of an artillery battery
and the detection capahility of the Q-36
radar were required on the ground very
early in the (notional) flow of the
brigade’ sforces. (SeeFigurel1.) Infact,
the Q-36 radar wasthefirst to flow into
the theater followed by an M 198 bat-
tery and an antitank platoon.
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I N A2 T (S ey ISPy
Q-36 Radar/1-37 FA 1-37 FA
A/1-37 FA (M198) 1-37 FA 61 20 9 10
Antitank Platoon C/52 IN 12 4 6 16
Command Post 3/2 Bde 24 6 2 18
334 Sig Co Commo Node 334 Sig 8 3 1 19
A/1-14 Cav 1-14 Cav 90 20 27 46
Prophet 1/1-14 Cav 1-14 Cav 3 1 1 47
Prophet 2/1-14 Cav 1-14 Cav 3 1 1 48
Prophet 3/1-14 Cav 1-14 Cav 3 1 1 49
UAV 1, 2,3 1-14 Cav 15 6 3 52
Legend:
Bde = Brigade Co = Company IN = Infantry Prophet = Signals Intercept System Sig = Signal
Cav = Cavalry FA = Field Artillery Pax = Passengers UAV = Unmanned Aerial Vehicle

Figure 1: Annex BB to Fragmentary Order (FRAGO) 8 to Operations Order (OPORD) 02-05. Note the Q-36 Firefinder radar was the first
to flow into the theater followed by an M198 battery.

The challenge for the SBCT com-
mander was to prioritize assets to em-
ploy the optimal mix of direct, indirect,
target acquisition (TA) and reconnais-
sance (recce) assets to accomplish the
mission. The SBCT commander has
much to choose from when tailoring a
force for early entry.

The SBCT hasthe mobility to expand
the operational area and the firepower
to conduct immediate follow-on mis-
sions. For exampl e, the brigade has 146
Javelin (antitank) launchersinitsinfan-
try squads and reconnai ssance, surveil-
lanceand TA (RSTA) troops; nine pla-
toons of antitank guided missiles
(ATGMs); abattalion of 12 M 198 155-
mm howitzers; one, each, Q-36 and
Q-37radar; and amyriad of other assets
from the RSTA squadron (1-14 Cav).
(Eventually, the ATGM will bereplaced
by the mobile gun system, a tank-like,
light armored vehicle with a 105-mm
gun.)

TheRSTA squadronincludesupto 18
sections of scouts (known as recce sec-
tions), three Shadow tactical unmanned
aerial vehicles (TUAVS), ground sur-
veillance radars and remote battlefield
sensors, Prophet signal sintelligenceand
electronic warfare (EW) system, and
the Fox nuclear, biological and chemi-
cal (NBC) reconnaissance vehicle.

The threat at the NTC could employ
both artillery and mortar fires against
the lodgment area and had a mix of
Soviet-eratanks, BMPsand limited air
assets. The brigade commander’ s deci-
sion to bring hisradar and cannon artil-
lery battery into theater in the first few
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sorties of the operation is based on this
threat.

TheO& O makesclear that thebrigade
is vulnerable to casualties when tar-
geted by enemy artillery. Accordingly,
the SBCT' sartillery, whilestill respon-
siblefor supporting fires, isfocused on
providing responsive, proactive coun-
terbattery fires.

The battery of M198s complemented
the 18 M 119 howitzers from 2-319 FA
already on the ground. The M119s that
could quickly cover 6,400 mils and the
M198s that have increased range and
munition variety proved to be a good
mix to protect the lodgment. An addi-
tional Q-36 radar from the 82d Air-
borne Division increased the detection
capabilities of the force.

Tied with the Q-36 radars, the 155-
mm cannons proved to be aforce mul-
tiplier as soon as they were in position
on the airfield. The M198s fired more
than 200 rounds against high-payoff
targets (HPTSs) that included enemy in-
direct fire assets.

Subsequently, theField Artillery fired
in support of 1-14 Cav. Asaresult, the
brigade commander shaped the
battlespace for the follow-on mission
executed by 1-14 Cav using indirect
fires.

Command Relationship with the
Forced-Entry Artillery Battalion. In
somecases, early entry artillery organi-
zations may find themselves serving as
theforce FA headquarters. For example,
unitsthat follow the 75th Ranger Regi-
ment executing forced-entry operations
often provide greater indirect fire sup-

port assets and additional range and
capabilities, such asradars, to augment
the force already on the ground. Key to
successis quickly incorporating all as-
setsinto astructurethat can providethe
right effectsat theright time and place.

In contrast, during Millennium Chal-
lenge 2002, 1-37 FA served in arein-
forcingroletothe2-319 FA becausethe
airborne battalion was on the ground
first and had the required level of com-
mand and control to accept additional
fire support assets to protect the lodg-
ment. 2-319 FA was the counterfire
headquarters, and 1-37 FA was rein-
forcing during this build up of forces.

1-37 FA learned several lessons serv-
ing as areinforcing battalion.

Direct Coordination Between Com-
mander s. Face-to-face contact between
commanders of each DS artillery bat-
talion proved extremely valuable. Each
commander and portions of their staffs
attended each other’s fire support re-
hearsal stofurther nest themissionsthat
were essential to the force at key mo-
ments in time. However, face-to-face
contact cannot always be counted onin
many potential battlefield or geographic
situations.

Close Support Battery. A battery com-
mander in the SBCT must be able to
flow into the theater early and autono-
mously provide close support to one of
the brigade’s maneuver battalions in
theevent thereisnoforce FA headquar-
terson the ground. A close support bat-
tery establishescommunicationswithand
responds to calls-for-fire from a ma-
neuver battalion asitsfirst priority. The
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1. Purpose. Used when a firing battery is assigned to provide close support fires autonomously to a maneuver unit (normally
a battalion).

2. Scope. The SBCT will encounter many situations where this relationship may be established. Examples are as follows:
a. Early entry operations where the FA battalion tactical operations center (TOC) may or may not be available and a battery
is scheduled early in the brigade’s flow.

b. When a battalion from the Stryker brigade combat team (SBCT) is given a mission outside of the span of control of the
brigade and requires dedicated fire support.

c. A maneuver unit is given a mission that is so important that a close support relationship is set up to provide more
responsive fires to that specific unit.

3. General. The close support battery also may have additional assets with it.

4. Prior to Departing or Conducting Link-Up with Supported Unit:
a. Battery commander fully understands the support relationship and seven inherent responsibilities (priority of fires, zone
of fires, requirement to furnish fire support team or fire support element, requirement to furnish liaison officer, establish-
ment of communications, who positions the battery and who plans the battery’s fires).

b. Link up information. Determine-
- Guides at flight landing strip or port of entry.
- Passage-of-lines information (passage points, recognition signs, routes, release points).
- Known enemy and obstacle information.

c. Determine attachments and detachments to the firing battery.

d. Determine the time line for follow-on forces and command and control (include triggers for command support relation-
ships to change).

e. Battery commander assumes the role of battery S3 and effects coordinator (ECOORD), develops battery FA support plan
(FASP) and provides input to supported unit’s military decision-making process (MDMP), if possible.

f. Determine if battery is to be included in brigade-level essential fires and effects tasks (EFETs) and (or) assigned essential
FA tasks (EFATS).

g. Conduct rehearsals and pre-combat checks (PCCs), when possible.

5. Firing Battery Information to Provide the Supported Unit:
a. Ammunition carried load (155-mm and small arms), mission requirements and munitions capabilities.

b. Equipment mission-capable status (howitzers, vehicles, generators, etc.).

c. Personnel status (numbers, key shortages and special needs).

d. Combat service support (CSS) status, requirements and unique support the battery can provide; provide unit-level
logistics system-ground (ULLS-G) disk to supported unit.

e. Attachments, such as radar, survey, meteorological (Met), retransmission, etc.

f. Communication status and number of FM nets, advanced FA tactical system (AFATDS), enhanced position location
reporting system (EPLRS) and Force XXI battle command brigade and below (FBCB?) systems.

6. Information to Coordinate/Receive from Supported Unit:
a. Mission of maneuver unit; battery commander is involved in the supported unit’'s MDMP.

b. Mission for the firing battery, if not provided by 1-37 FA prior to departure; get a copy of Annex D of the operations order
(OPORD).

. Commander’s intent for fires.

. Position area for artillery elements (howitzers, radar, etc.).

. Current overlay (friendly and enemy).
Mortars- location, azimuth-of-fire, tube strength and ammunition load.

. Locations for CSS assets and nodes, such as ammunition transfer points (ATPs), ammunition exchange points (AXPs),
brigade support area (BSA), battalion aid station (BAS), maintenance collection points, the CSS plan, etc.
. Observer plan, scheme of fires and fire support products, such as fire support coordinating measures (FSCM), targets, etc.
i. Participation in brigade EFETs and (or) assigned EFATSs; battery commander must deconflict these with the supported unit
commander.
j. Communications plan- frequencies, call signs, retransmissions, etc.
k. Met and survey support, if not available.
|. Standing operating procedures (SOP) requirements (i.e., reports and reporting times).
m. Force protection requirements- mounted/dismounted ground threat, air threat and indirect fire threat.
7. Tactical Issues to Resolve:
a. Counterfire operations; recommend senior fire support element (FSE) on ground take responsibility for counterfire.
b. Massing artillery and mortars, if needed or possible; work out issues with communications, survey and Met.
c. Liaison in the maneuver TOC, as needed.
d. Battery commander position on the battlefield during the fight to maintain situational awareness and pass information to
the supported unit as well as the FA battalion and SBCT TOCs, as applicable.
e. Preparations to tie into the 1-37 FA jump-TOC or the fires and effects coordination cell (FECC) when it arrives in the area
of operations.

Q ™ o o 0
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Figure 2: Close Support Battery Checklist
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battery plotsfireson targets planned by
thetask forcefiresupport officer (FSO).
The battery commander must fully un-
derstand the commander’s intent and
scheme of maneuver and should attend
all maneuver rehearsals.

The ECOORD recommends to the
brigade commander whether or not to
establish a close support battery. 1-37
FA developed a close support battery
checklist, including a list of situations
inwhich the brigade commander might
establish a close support battery. (See
Figure 2 on Page 42.) Additionally, the
task force FSO must be preparedto help
the battery commander in the close sup-
portingrole; 1-37 FA produced acheck-
list for issues the task force FSO must
address (Figure 3).

Trained Personnel for the Liaison
Officer (LNO) Role. A Battery, 1-37 FA
did not have an LNO to send to 2-319
FA. Thelack of an LNO put additional
stress on the 2-319 FA staff to under-
standthebattalion’ s155-mm consump-
tion rates and limitations. It also put
pressure on the M198 battery com-
mander to understand his role and the
value of his expertiseto 2-319 FA.

Clearly, a DS battalion must train
membersof itsstaff to assumethe LNO
role, if called upon.

Preparations to Receive a Reinforc-
ing Unit. Like the 2-319 FA, 1-37 FA
must be prepared to quickly accept a
reinforcing FA battalion and have sys-
tems and procedures in place that any
unit reinforcing the battalion can use
easily—especially those unitsthat may
not have the same weapon or digital
systems as in the SBCT. Much of this
can be achieved during the planning
process as long as the staff anticipates

these missions vice having to react to
them.

Field Artillery is the longest-range
weapon system that is organic to the
SBCT. The decision to send a battery
and Q-36 radar in early proved to be
critical to the defense of the lodgment
and set the conditions for the SBCT's
follow-on combat operations.

Conclusion. Thebrigade O& O makes
it clear the SBCT must be ready to
conduct early entry operations that in-
volve securing the lodgment and con-
ductingfollow-onoperations. TheM 198
isthe longest range weapon organic to
the brigade. The decision to send a
battery of M198s and a Q-36 early
proved to be critical to the defense of
the lodgment and to setting the condi-
tions for follow-on operations.

The lessons from this exercise aso
showedthat 1-37 FA, asaDSFA battal-
ion, was not fully prepared to reinforce
another DS FA headquarters. It did not
have the experience, equipment and
manning for thismission. Thisexercise
also forced the battalion to assess its
capability to receive areinforcing unit.

Most of the challenges were handled
by reactive measures vice proactive
planning in anticipation of such mis-
sions. Early entry forces need to ad-
dressthesepossibilitiesearlyintheplan-
ning cycle to develop the unique an-
swers that will work for their specific
organization to overcome any equip-
ment, procedural and manning short-
comings to successfully perform these
roles.

Additionally, the counterfire mission
inthisfirst exercisewasshared between
both battalions—not just delegated to
the reinforcing battalion. The decision

coordinator (ECOORD) and battery S3.

battalion (BSB).

and distance.

rehearsals.

* Integrate the battery commander into all orders processes. Depending on
the situation, the battery commander may take the role of task force effects

+ Ensure the task force EFETs are a priority for the battery. The task force
FSO coordinates with the deputy effects coordinator (DECOORD) to ensure the
close support battery is not required to execute brigade EFETS.

» Coordinate for battery positioning. Consider distance, terrain and travel time.

» Coordinate for logistical support. Based on logistical considerations, certain
classes of supply may be provided by the maneuver task force. For example,
Class Il and VIII must come from the task force while the flow of other classes of
supplies, such as Class V, continue to be the responsibility of the brigade support

» Coordinate for force protection. This is based on enemy capabilities, terrain

* Integrate the battery into all rehearsals. Conduct task force technical/tactical

Figure 3: Task Force Fire Support Officer (FSO) Checklist. These are considerations for

supporting the close support battery.
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to share counterfire was based on the
capabilities that each battalion had on
the ground.

The SBCT is testing its early entry
capabilities and principles for employ-
ing combat power during a brigade ro-
tationat theNTCin April, thefirst time
the entire brigade has trained together
inthefield. The SBCT will be certified
at the Joint Readiness Training Center,
Fort Polk, Louisiana, in May, making it
deployable for operations worldwide.

Lieutenant Colonel Steven A. Sliwa com-
mands the 1st Battalion, 37th Field Artillery,
part of the Army’s first Stryker Brigade
Combat Team (SBCT), 3d Brigade, 2d In-
fantry Division at Fort Lewis, Washington.
He is also the SBCT Effects Coordinator
(ECOORD). In his previous assignment, he
was a Strategic Planner in the Directorate
for Strategy and Policy, J5, Joint Staff at the
Pentagon. Among other assignments, he
was the Brigade Fire Support Officer (FSO)
for 1st Brigade and Battalion Executive
Officer (XO) of 3d Battalion, 6th Field Artil-
lery, both in the 10th Mountain Division
(Light Infantry) at Fort Drum, New York. He
participated in Operation Desert Storm in
the Gulfwith the 3d Armored Division andin
Operation Uphold Democracy in Haiti with
the 25th Infantry Division (Light).

Major Robert O. Kirkland is the Deputy
ECOORD (DECOORD) for the 3d Brigade,
2d Infantry Division (SBCT) at Fort Lewis. In
his previous assignment, he was the Chief
of the Individual Training Branch, G3, |
Corps, also at Fort Lewis. He has served as
an Assistant Professor in the Department
of History at the US Military Academy at
West Point. He commanded B Battery, 3d
Battalion, 321st Field Artillery, part of the
18th Field Artillery Brigade, XVIII Airborne
Corps Atrtillery at Fort Bragg, North Caro-
lina. During Operation Desert Storm, he
was the Assistant G3 Plans Officer for VIl
Corps. He holds an MA and Ph.D. in History
from the University of Pittsburgh.

Major Rodney L. Olson is the Battalion S3
for 1-37 FA, part of the first Stryker Brigade
Combat Team (SBCT) at Fort Lewis. Previ-
ous assignments include serving as the
SBCT’s DECOORD at Fort Lewis; Com-
mander of Howitzer Battery, 3d Squadron,
2d Armored Cavalry Regiment (ACR), and
Fire Control Officer for the 42d Field Artil-
lery Brigade, both at Fort Polk, Louisiana;
and Battalion Fire Direction Officer (FDO),
Battery FDO and Battery Executive Officer
in 5th Battalion, 11th Field Artillery, 6th
Infantry Division (Light) in Alaska. He is a
graduate of the Command and General
Staff College at Fort Leavenworth, Kansas.
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