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 Agreat strength of the UnitedStates Army is that we are alearning, adaptive institution;
 this includes the Field Artillery. Throughexamination of the past, we considerhow the experiences of others mightapply to current and future requirementsand operations. As in all historical ex-periences, we must carefully select theright lessons from recent operations,those that will have applicability onfuture battlefields in diverse environ-ments against different adversaries.
 As military professionals, we havebecome skilled in the after-action re-view (AAR) process, a critical self-examination of our performance, todetermine the focus of future trainingand amend our tactics, techniques andprocedures (TTPs), as appropriate.
 Training at the Combat TrainingCenters (CTCs). Our CTCs certainlyhave contributed greatly to the accep-tance of the AAR and lessons-learnedprocess, and the training experience ofour CTCs has been invaluable in pre-paring soldiers and units for the rigorsof combat. Experiential, immersivetraining in realistic simulated combatconditions best prepares soldiers andleaders to function under the stresses ofhigh-intensity combat.
 It is a precept of our Army that weshould train as we intend to fight. Ourcurrent training systems enable this, inlarge part, and certainly have producedexceptionally well-trained soldiers andunits. However, looking closely at thevolumes of analysis and lessons learnedfrom our training centers reveals thatwe, as an Army, do not truly train theway we intend to fight, particularly withrespect to the employment of fires.
 While FA units generally arrive at ourCTCs at a high state of training, thesynchronization of fires with maneuverhas been reported repeatedly to be atraining weakness, and joint fires arelargely absent. Even when fires are ef-fectively employed, the organizational
 construct of the training environmentand the inability to fully replicate theeffects of fires reduces the impact ofindirect fires on the battle and increasesthe reliance on direct fire engagements toproduce decisive outcomes.
 Fires in Combat. Contrast our train-ing with the experience that we, as anArmy, have every time we enter com-bat: our reliance on indirect fires in-creases, and undeniably, there is a pro-pensity to employ indirect fires wher-ever possible to achieve decision. Theperformance of those who plan anddeliver indirect fires in combat is con-sistently praised, both for the compe-tence of the soldiers and for the lethalitythat the indirect fire system brings to thecombined arms force.
 Certainly this is the case in the pre-liminary review of lessons emergingfrom Operation Iraqi Freedom wherethe Field Artillery made an enormouscontribution to the success of the com-bined arms team and the joint fight.Field Artillery soldiers were well-trained; leaders were skilled in integrat-ing fires and reacting to the changingsituations of combat; our digital systemprovided a tremendous advantage incoordinating and expediting the appli-cation of fires; our delivery systemsperformed superbly; and the lethal ef-fects produced by our munitions wereexceptionally effective.
 Maneuver commanders consistentlymoved their formations under the coverof supporting fires. Field Artillery fireswere used extensively to prepare thebattlefield and provide enabling effects.Fires were routinely exploited to main-tain the tempo of the fight. Indirect firesolutions were clearly preferred to thetactical assault.
 Commanders chose to fight first withindirect fires—those fires were synchro-nized, responsive and accurate.
 So…Why the Difference? Why thedifference between what we generallyobserve in training and what we have
 witnessed consistently in historical com-bat and just witnessed again?
 First, we must credit those soldiersand units who were responsible for thisterrific demonstration of professionalcompetence. Second we should cite thetrue level of integration that wasachieved, including the integration offires with maneuver as well as the inte-gration and application of joint fires.Finally, when maneuver commandersfaced a killing enemy in a live combatsituation, they understood and appliedour doctrine. They employed indirectfires to set the conditions for successand enable their maneuver forces. Thosefires were effective, and the maneuverforces were successful.
 We now are engaged in a detailedanalysis of the lessons learned in Op-eration Enduring Freedom and Opera-tion Iraqi Freedom. In some instances,our experiences will indicate a need tomodify doctrine or how we organizeand equip the force.
 A larger lesson for the Army to focuson will be on how to train: how todevelop leaders to employ fires instinc-tively, how to ensure the effects of jointfires are integrated fully, and how tomodify our CTCs to ensure the effects ofindirect fires are replicated and rewarded.
 When the Army fights, it fights withfires first to destroy enemy capabilities.We fight with fires first to enable ma-neuver and provide special purpose firesand effects. We fight with fires first incombat.
 We need to train the way we fight.
 Fires First in Combat—Train the Way We Fight
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 Firepower in the Third Dimension—A Joint and Coalition Future
 Major General Jonathan B.A. Bailey,MBE, Noted Military Historian and Director of
 General Development and Doctrine for the British Army
 INTERVIEW
 Q
 A
 By Patrecia Slayden Hollis, Editor
 The expanded second edition ofyour book, Field Artillery and
 Firepower, is due out in September[United States Naval Institute, New-port, Rhode Island]. As discussed in yourbook, please briefly describe how theField Artillery emerged as a combat powerto be reckoned with in the 20th century.
 For millennia prior to 1914, battleswere two-dimensional, linear en-
 counters. The front line was where theaction was—direct fire and quite shortrange. You only could engage targetsthat were in sight, whether it be witharrows, spears, rifles, muskets or fieldguns. So target acquisition was a matterof what you could see.
 With the introduction of indirect fire,you suddenly could engage the enemyanywhere in his entire area of the battle-field. Warfare was still two dimensional,but engagements were far from beingjust encounters on a line; simulta-neously, you could engage the enemy’scommand and control, communications,logistics and his reserve.
 Interestingly, indirect fire started outas a tactical measure to protect the de-tachment or the gun from enemy fire.The main threat at that time was fromthe infantry because of the introductionof the high-velocity rifle conoidal bul-let that allowed the infantry to matchthe range of the field gun. Consequently,guns employed in the open in the Ameri-can Civil War, the Franco-Prussian Warand the Russo-Japanese War frequentlywere blown away by infantry fire-power—the rifle and the machine gun.
 After the summer of 1914, guns beganmoving behind hills as a self-protectionmeasure, a tactical expediency that trans-formed warfare. Suddenly, a gun couldengage a target it couldn’t see anywherein the enemy’s battlespace as long as itcould identify where the target was and
 range it. Now you could fire ballisti-cally through the third dimension to at-tack any target in the area of operations.
 Some people imagine that even in thedays of direct fire it was a three-dimen-sional battlefield—that gunners movedrounds from an artillery point throughthe third dimension to attack the en-emy. Actually, direct fire with, saymuzzle-loading cannons, was gener-ally horizontal.
 If the gunners elevated the gun tubeslightly, it caused the cannonball tra-jectory to be above head height for themajority of its travel. Fired parallel tothe ground at or below head height, thelethality of the cannonball was horren-dous for its entire journey.
 For the best effects, gunners ricochetedrounds off the ground into the enemy.For example, in an enfilade when tak-ing an enemy from the flank, the can-nonball could bounce and skip down afile of troops for maximum effect. Shellscould be fired in a higher trajectory, butuntil 1870, they were not a very effec-tive munition.
 Indirect fire through the third dimen-sion was a revolutionary change thatonly was fully revealed in the First WorldWar—it can be argued that indirect fireconstituted the birth of the modern styleof warfare. Artillery became the majorcombat arm and probably played thedominant role in World War II, increas-ingly in concert with airpower.
 What were the two major short-comings of indirect fire after World
 War II that you discuss in your book? Arethese shortcomings still present today?
 During the Cold War in Europe,the importance of artillery waned
 relative to the other arms. That waslargely because it lacked the ability toacquire moving armored targets—thehigh-payoff mobile Soviet armor indepth—and engage those targets effec-tively, even if it could acquire them.Meanwhile in smaller wars, artilleryfirepower lacked utility because its ef-fects often were excessive and high-payoff targets seemed elusive. The needfor a more sophisticated application offire became apparent.
 Artillery could regain its utility onlyby acquiring the highest payoff targetsand engaging them effectively with theappropriate degree of force in time andspace—in other words, by employing aprecision indirect fire system.
 The future of the indirect fire systemdepends on target acquisition systemsthat are highly accurate over long dis-tances and the speed and accuracy ofcommunications that transmit the datato the people who can engage targets.Likewise, precision depends on the ac-curacy of the munitions, either throughtarget designation or “fire and forget”technology, and the munitions’ abilityto create the desired effects on any tar-get.
 Q
 A

Page 5
						

Field Artillery July-August 2003 3
 INTERVIEW
 If we can improve these two majorshortcomings in indirect firepower—target acquisition and munitions—theability of future land systems to engagehigh-payoff targets throughout ourbattlespace effectively seems likely tobe restored, having implications forwarfare analogous to those of the intro-duction of indirect fire a century ago.Just as indirect fire changed warfare atthe operational level, so the technicaladvances of target acquisition and mu-nitions in the 21st century will haveother and more important operationaland strategic implications.
 For example, about 100 years after theintroduction of indirect fire, the scienceof precision means accuracy is no longera function of range. Today you can firea munition into the general area of thetarget and either by designating the tar-get by ground or air means or usingsome form of terminal guidance in themunition itself, you can hit the targetprecisely—the range from the gun orthe launcher doesn’t matter.
 Suddenly the techniques of precisiongive artillery opportunities that appearedto have diminished since 1945.
 In addition, warfare itself will becomemore three dimensional. Many sys-tems—munitions, unmanned aircraft,loitering objects—will operate in thethird dimension, not just pass throughit. As a natural progression, combat willoccur increasingly in the third dimen-sion and be inherently joint with artil-lery and airpower the big players.
 Exploitation of the three-dimensionalbattlespace will bring new challenges.
 You caution military leaders notto limit the word “precision” to
 mean only “accuracy at a point,” suchas in a precision munition. What does“precision” mean?
 Our terminology is in danger ofbeing out-of-date and mislead-
 ing—in fact, quite damaging. Peopleare tempted to limit precision to accu-racy at an exact point—our ability to hita precise grid reference or the “first dooron the north side of a munitions factory.”
 Precision is that and much more. Pre-cision entails creating the desired ef-fects at the exact time and place, and theplace may or may not be a point—itmight be an area. For example, the com-mander might want very precise effects
 on an enemy deployed in an area 500meters by 500 meters—whether hewants to suppress, neutralize or destroythe enemy. The commander may wanthis area effects to be precise becausechurches, mosques, schools or hospi-tals surround the 500-by-500-meterarea, and he doesn’t want them dam-aged by the effects.
 To achieve precision, the entire sys-tem must be precise. The commandermust judge precisely what outcome hewants on what target and understandprecisely what is going to happen to thattarget when and where the munition(s)hit the ground—x weight on this gridwill have an xx effect.
 Chucking a lot of inexpensive, rela-tively inaccurate munitions into a largearea may be the best answer—but it shouldbe the result of a careful decision.
 Target acquisition must be precise;logistically, the right munitions must beat the right place and time; and the firingplatform must fire the munition pre-cisely followed by accurate battle dam-age assessment to determine if the de-sired effects were achieved.
 Also, when we calculate precise “ef-fects,” we are in danger of using measure-ments that have served us well in the pastbut will not serve us well in the future.
 In past attritional models of measur-ing effects, if you fired x number ofrounds at an enemy tank company anddestroyed 10 percent of the tanks, it wasdeemed that the crews of the other 90percent were shaken up by the shockeffect of the massive number of roundsdropped to achieve the 10 percent killsand were ineffective. With precisionmunitions taking out 10 percent of thetanks in an increased volume ofbattlespace, the other 90 percent mightnot even know the 10 percent have beenhit. Therefore, the same percentage cal-culations would not result in neutraliz-ing or suppressing the enemy.
 The Field Artillery must develop moreprecision munitions, including areamunitions that can precisely suppressand neutralize. Sometimes, dumb mu-nitions will work—but they tend to be alogistical burden. There are other op-tions, such as thermobaric weapons.
 The Air Forces have been the firstwith precision munitions with the reachto take down operational and strategictargets, such as bridges and other infra-structure. And 70 years after the advent
 of indirect fire artillery, Air Forces toohave become indirect fire systems withthe introduction of standoff munitions.The Air Force went to standoff munitionsto keep the aircraft safe when firing themunitions—the same reason the artillerymoved behind the hill in 1914.
 The Air Force also has developedunique close support capabilities with-out which ground forces would be insevere trouble. But the question is, areAir Force precision munitions the mostcost-effective and efficient means todeliver fire in close combat (or at anyrange) compared to surface-to-surfacefires (or even a Tomahawk from a sub-marine, for that matter)? With the AirForce’s unique strategic capabilities es-sential in interdiction, is it the best useof airpower to have it available on-callto engage “ten mortars over there”? Atthe moment, there are no surface-to-surface precision systems that can de-liver many of the capabilities the AirForce brings to the battle.
 The Artillery still has not brought inthe precise systems that we’ve talkedabout for 20 years, although the tech-nologies have been around for some-time. The programs have either beencancelled or delayed. Why? I think partlybecause it was assumed that the aircraftcould do the job.
 But what if you need to engage 500targets in bad weather or within the nexthour? The artillery’s all-weather respon-siveness in sensor-to-shooter links forclose support or counterfire and its flex-ibility of effects simultaneously acrossthe theater—10,000 rounds over hereand smoke and illumination over there—often make surface-to-surface fires bet-ter than airpower.
 When the FA has the reach (increasedrange and equipment mobility) and pre-cise effects (more than just precision ata point), then we will make a consider-ably greater contribution to joint fires.
 How do we integrate joint firesmore effectively?
 The Battle of Cambrai in 1917was the first time we had large
 formations of aircraft as part of the fireplan. Since then, Air Forces often havebeen reluctant to be part of the landscheme of maneuver.
 For example in 1944, it was difficultto get Air Forces to divert resources
 Q
 AQA
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 from strategic operations againstGermany to support the invasion ofNormandy. They saw themselves as astrategic arm, not an arm of land forces.That’s why Air Forces were formed asa separate service.
 In recent operations, Air Forces havevery successfully conducted both stra-tegic operations and operations in sup-port of the land forces.
 But our future is going to becomemuch more complicated. As we moveinto three-dimensional warfare wherecombat will be conducted throughoutthe volume of battlespace, it will be-come increasingly quaint to categorizecapabilities in terms of land or air—theintegration of the two will be seamless.
 Other distinctions we’ve lived withfor 100 years will become increasinglymeaningless: direct and indirect fire,platform versus munition, and counter-fire or air defense. For example, if youfire a missile from the ground and itflies over a target area and loiters for acouple of hours and then suddenly dis-penses submunitions directly at a targetit located below it, is that a direct orindirect attack?
 The distinction between platforms andmunitions is going to become rathermeaningless. The cargo munition thatdispenses a load of submunitions, isthat a munition or a platform? Is Netfiresa platform or munition?
 What’s the distinction betweenground-based air defense and counter-fire—two concepts people think theyunderstand quite clearly? If your ar-mored tank battalion is being attacked bya rocket that dispenses submunitions andyou shoot down that rocket, have youconducted the last stage of a counterfiremission or an air defense mission?
 Ground-based air defense will beeverybody’s business because of thescale of combat operations in the thirddimension. Suppose a dozen enemy at-tack helicopters heading somewhere are30 kilometers away and Field Artilleryhas precision. You will be able to ac-quire and track those helicopters, lob around in their general direction and en-gage the aircraft with your submuni-tions.
 In the past, we have tended to thinkabout the third dimension in terms ofairspace management, corridors and soon for manned fixed-wing aircraft. Inthe future, the third dimension is going
 to be very densely populated by mobileobjects and very few of them will bemanned—for example, there will beair-to-air combat between UAVs [un-manned aerial vehicles].
 We will talk in terms of battlespaceexploitation instead of airspace man-agement. We’ll have networks with situ-ational awareness to make rapid deci-sions to knock out enemy targets, en-suring they aren’t our own platforms ormunitions.
 It’s going to be very complicated.Technology will give us the ability toexploit the three-dimensional battle-space, but first we have to understand thechallenges of the future before we cansolve them with technology.
 Today is 1 May and, although major combat operations in Iraq
 are essentially over, the war is not over.As a military historian, please give usyour initial analysis of the employmentof fires in Operation Iraqi Freedom.
 In a superficial examination ofthe use of artillery in the Second
 Gulf War, one of the surprises is howabsolutely traditional some aspects havebeen while dramatic progress has beenmade in other areas.
 From the coalition artillery point ofview, the war has been fought withquite old artillery equipment. If youtake the equipment that has been de-ployed—MLRS [multiple-launchrocket system] ATACMS [Army tacti-cal missile system], M109A6 Paladin,AS90 [British tracked 155-mm howit-zer], your Marine’s M198 155-mmtowed howitzer, our M118 105-mmlight gun, your M119—all but the AS90took part in the First Gulf War. (Also,today’s Paladin is very much more ca-pable than the M109 of 1991.)
 This AS90 British self-propelled 155-mmhowitzer was not used in Operation DesertStorm—made its combat debut in Iraq.
 There have been some significantadvances in joint target acquisitionand intelligence systems in the pastten or so years—for example, we
 deployed our new and very effectiveadvanced sound-ranging programme(ASP) in Iraq, which is a passive targetacquisition system for mobile opera-tions; and UAVs and new radars playedan important role.
 We employed much the same plat-forms and munitions in, basically, verytraditional ways, i.e., close support,counterfire, deep operations and to pro-vide smoke and illumination. Yet manyaspects of Operation Iraqi Freedom werenonlinear, more nontraditional. Opera-tions were conducted over a large area.There wasn’t a secure rear area, andlong lines of logistical support were notat right angles to the front. Artillerydemonstrated mobility, and while trav-eling a vulnerable route over long dis-tances, it was good to have a bit ofarmor on your weapons platforms.
 It’s quite clear the Artillery has beenextremely busy in this Second Gulf Warfiring conventional munitions in sup-port of maneuver and especially effec-tive during sandstorms and in counter-ing enemy mortars. I would be amazedif any maneuver commander would haveforegone his artillery support in Iraq.
 The credit goes to the Field Artillerythat has performed magnificently withelderly equipment. It would appear thatsome who predicted the demise of theField Artillery have done so prema-turely.
 And with the introduction of preci-sion, the artillery will offer consider-ably more to the joint fight in the future.
 Now in some areas of operations inIraq, we have made dramatic progress.One of the triumphs of recent opera-tions is the increasing integration ofjoint fires in support of maneuver—theway we meshed interdiction, CAS [closeair support] and land-based fires. Andmany of those integrated fires camefrom maritime forces—from subma-rines, ships or carrier-based aircraft. Sothe good news is we have a culture thatcan learn from experiences.
 From a coalition view, operations havebeen significantly more interoperable.We are better at technical and proce-dural interoperability and interopera-bility of the mind—the meshing of com-manders’ thinking during operations.
 Q
 A
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 INTERVIEW
 You participated in the BritishWar in the Falklands against the
 Argentines and have written articlesabout it and the role of firepower in thatwar. What was the role of fires in theFalklands and what can we learn fromthat war?
 The War in the Falkland Islandswas very unusual and primitive,
 even by 1982 standards. There were noroads—was no urban environment.There was almost no civilian popula-tion, and the weather was dreadful insemi-arctic conditions.
 We did not have air superiority—veryoften the Argentine Air Force controlledthe air. The British forces were at theirlogistical extremity.
 There was no NBC [nuclear, biologi-cal, chemical] threat; there were only acouple of tracked armored vehicles onthe islands, and we had no UAVs for airreconnaissance.
 Most fighting took place at night with-out night-vision devices. There weresome helicopters but not many becausemost of our Chinooks were sunk whenour big container ship went down. Mostof our soldiers were on foot, only occa-sionally lifted by helicopter, and it wasextremely physically demanding.
 From an artillery point of view, therewere no computers because in thosedays our computers were fitted intovehicles that we couldn’t drive becausethere were no roads. Computations weredone by slide rule under ponchos insemi-arctic conditions.
 There were no meteorological data—yet the Met errors in some wind condi-tions was up to 500 meters, and we werefiring in close support of infantry ma-neuver at night. Survey was very diffi-cult and based on information that wasmore than 100 years old.
 We fired in close support of infantryattacking at night when we weren’t surewhere our own infantry was. We fired
 coordinated illumination to support in-fantry maneuver. We fired at flashes onhillsides when we didn’t know the alti-tude of the target or the angle of sight tobe applied in support of our troops whomight be 50 or 100 meters away fromthe enemy we were engaging.
 Fire missions were sometimes hun-dreds of rounds per gun, and the mostcommon fire order given was “Con-tinuous Fire.” In the weather condi-tions, the guns often slid through themud back several meters, even thoughthey were held down with ground an-chors made out of wire to try to keepthem in position.
 There were piles of ammunition allover the place. It was very hard to unboxammunition and get rid of the refuse inthe thick mud with water everywhere.
 There was very little CAS, but navalgunfire was excellent. The ships sailedaround the islands and shelled the Ar-gentine rear areas at will. The navalgunfire was very accurate and very ef-fective at harassing and demoralizingthe Argentines throughout the night,shelling continuously. Naval gunfire ob-servers on the shore, sometimes behindthe Argentine lines, were essential.
 It was extremely messy and difficultbusiness, yet the British Field Artilleryin the Falklands War, although signifi-cantly outgunned and outnumbered bythe Argentine artillery, played an es-sential role in the decisive victory.
 The Argentines had many more gunsthat were 155-mm compared to our 30105-mm guns. Whenever possible, wesequenced concentrations of fire fromall 30 guns in support of whichever ofour infantry battalions was attacking atthe time. The Argentines couldn’t con-centrate fires, often fired single gunsand couldn’t move their guns.
 They often couldn’t get the angle ofsight right. So if you tucked your gunsaway in the right position, they hadtrouble getting rounds down into thegun positions—the rounds overshot orfell short of the positions.
 The biggest lesson that came out ofthis war is that superior morale, trainingand leadership are the keys to winninga war when your army is outnumbered,some of its equipment is inferior and it
 must fight halfway aroundthe world from home base inhorrendous conditions. Itwas extremely risky and all
 kinds of things could have gone wrong—but they didn’t.
 We won due to good morale instilledby good leaders and the confidencegood training brings.
 What message would you like tosend US Army and Marine Field
 Artillerymen stationed around the world?
 In recent operations in Iraq, indi-rect fires have been an indispens-
 able element of ground operations.However, in relative terms, the capa-
 bilities of the Field Artillery to engagethe high-payoff targets in time and spacehas not kept up with technological de-velopments or the capabilities of otherservices. We must make it our highestpriority to bring on precision technolo-gies so the Field Artillery can play itsproper role in the joint systems of fires.
 I congratulate you Gunners on thesignificant role you played in OperationIraqi Freedom. Although I did not de-ploy to the Gulf, I can safely say for theBritish Army what a privilege it hasbeen for our forces to work in partner-ship with yours.
 Major General Jonathan B.A. Bailey, Mem-ber of the British Empire (MBE), is Directorof the General Development and Doctrinefor the British Army at Wiltshire, England.In his previous assignments, he was theDirector of the Royal Artillery at Larkhill;Chief of Fire Coordination for the AlliedCommand Europe Rapid Reaction Corps(ARRC) in Germany; and Chief of the JointImplementation Commission at the Head-quarters of the Kosovo Force in 1999. Inaddition, he commanded the 40th FieldRegiment in Germany and a battery in the4th Field Regiment, Royal Artillery, in Ger-many. He also served as a Tactics Instructorand member of the Directing Staff at theStaff College in Camberley, from which hegraduated, and as the Artillery OperationsOfficer for the 4th Armoured Division inGermany. Other highlights of his serviceinclude serving as an Operations Officerand Battery Commander during theFalklands land campaign in 1982 and com-manding a Zipra Guerrilla Assembly Placein Rhodesia as part of the CommonwealthCease-fire Monitoring Force in 1979. MajorGeneral Bailey holds a Bachelor of Arts inMedieval History and Philosophy from theUniversity of Sussex. He has written a num-ber of articles and books on artillery andmilitary history.
 The British M118 105-mm light gun andthe American M119 are, basically, the
 same gun platform.
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 INTERVIEW
 Major General Paul D. Eaton,Chief of Infantry
 Indirect Fires First—The American Way of War
 By Patrecia Slayden Hollis, Editor
 As the Chief of Infantry, you andthe Chief of Field Artillery have
 joined to send the message throughoutthe Army “Indirect fires first is the Ameri-can way of War.” What does that mean,and why did we need that message?
 Another way to say it is “Neversend a soldier when a bullet (of
 some caliber) will do.” The intent is forthe infantry to engage the enemy withsomebody else’s ordnance—indirect fireor close air support [CAS] or some othermeans—and we need to apply thoseeffects to avoid having to commit sol-diers in the close fight.
 Now, that’s not to say we are “walkingaway from the close fight”—we’re not.The close fight is what the Infantry isabout.
 The close fight has been called the“Red Zone.” I like the “Last 100 Yards.”It’s that direct fire rifle range of sol-diers’ eyes on target, day or night. Theinfantryman is our “final answer” afterwe’ve done all we can with indirect fireeffects.
 So, what prompted the need for thatmessage? We’ve had some trainingproblems that surfaced at our CombatTraining Centers [CTCs] for any num-ber of reasons. By reflex, infantrymenand tankers understand their direct firesystems. We train at the individual levelall the way up to the collective level onour direct fire systems. We spend a lot oftime on tank gunnery, Bradley gunnery,rifle marksmanship and antitank mis-sile systems. That’s great—that’s whatwe do and we must do it well.
 But when things get busy leading intothe Last 100 Yards, the first thing weneed to do is call for indirect fire…andthat also needs to be by reflex. We’vegot to apply indirect fire and CAS plan-ning to kill the target with anythingfrom the M203 40-mm high explosive[HE] through 60-mm, 81-mm and 120-mm mortars into the artillery of 105-mm, 155-mm to MLRS [multiple-launch rocket system] to ATACMS[Army tactical missile system]—theentire panoply of indirect fires.
 Part of the problem is we don’t rewardthe use of indirect fires at our trainingcenters well enough, particularly mor-tars. There’s work to be done to replicatethe real effects of fires in training. Wehave fire markers, but there is a delay.
 In comparison, the soldier has imme-diate satisfaction when he lays a guntube of some sort on a target and ex-ecutes direct fire. He gets the kill indi-cator, the blinking lights, immediately.
 Feedback on indirect fires for the at-tacking soldier in training is not quite assophisticated. We’re moving in the rightdirection, but we’re not there yet.
 In the Last 100 Yards, the 11B NCOlooks to his lieutenant to arrange forkilling fires from somebody else’s as-set, not just apply direct fires, and rightlyso. This is particularly true of lightinfantrymen who can’t carry all of thekilling power available on their backs.As it is, every light infantryman carriestwo, three, four 60-mm mortar roundsto bring them into the area of opera-tions. But he can’t carry enough “stowedkills” to deliver all the effects he needs.We have to train our infantry lieuten-ants to call for and adjust indirect firesand captains to plan and execute indi-rect fires by reflex.
 What aspects of integrating and synchronizing fires and maneu-
 ver in the close fight make it so difficult?
 In training when soldiers are press-ing toward an objective, we shift
 from 155 to the 120 to 81, 60 and 40 toensure the last thing the enemy sees isan indirect round before our infantry-man is on him. The desired end state, ofcourse, is to kill the enemy or renderhim unable to respond to our infantryassault. That takes practice.
 We don’t practice integrating and syn-chronizing fires in home station train-ing often enough to execute them byreflex.
 When Major General Dave Petraeus,CG of the 101st Airborne Division [AirAssault], was a brigade commander, hestarted “walk and shoot” home stationtraining to practice those skills. Hewalked around the impact area and pre-sented dilemmas to his leaders, for ex-ample how to take an objective in cer-tain circumstances. Then he had indi-rect fire systems live fire to help theleaders take the objectives. This madethe lieutenant or captain react immedi-ately to a combat dilemma and execute
 This interview was conducted 30May at Fort Benning, Georgia, andis being published in both FieldArtillery and Infantry magazines.
 Ed.
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 a fires and maneuver mission. [For moreinformation on this training, see thearticle “Walk and Shoot Training” byColonel David H. Petraeus and MajorRobert A. Brennan, Infantry, January-February 1997.]
 What are the initiatives in the Infantry School to ensure the sol-
 dier uses indirect fires first?
 The first thing we did was recog-nize we had a problem. Then we
 took a long look at three leader develop-ment courses: officer’s basic course[OBC], captain’s career course [CCC]and the precommand course [PCC].What we found is that we focused a lotof training at the individual knowledgelevel as opposed to the application offires—how to integrate fires with a ma-neuvering force that is constantly chang-ing. For example, we were teaching thelieutenants how to call for and adjustfires and the captains indirect fire capa-bilities and the basics of static indirectfire planning. If you want to synchro-nize fires and maneuver in an overallfight, you’ve got to get beyond these“Skill-Level Two” tasks.
 What did we change? In the basiccourse, we pared down the knowledge-based instruction and gave them diskswith that information to study on theirown. Now we focus on not only the call-for-fire and adjust fire tasks—becausethose are a big part of what they need toknow—but also on risk estimate dis-tances [REDs] and the concept of thespatial relationship between maneuverand fires so they can continue to ech-elon fires as they maneuver. The idea isto ensure the lieutenant understands in-direct fire is not an afterthought whenhis initial reaction fails—indirect fire isfirst.
 Also, we just opened our GUARD-FIST [guard unit armory device, full-crew interactive simulation trainer] fa-cility and are exploiting its capabilitiesto train lieutenants to execute indirectfire missions. Before GUARDFIST, ouronly virtual simulation with indirectfire was the CCTT [close combat tacti-cal trainer], which is great for collectivetraining, but not ideal for what we aretrying to teach the lieutenants.
 We would like to institute walk andshoot training, but resources are an is-sue, in terms of ammo, time and indirect
 fire assets to implement the training.That’s a long-term goal.
 In the CCC, we raised the standards ofour indirect fire instruction. We holdthe students responsible for the infor-mation taught in OBC and encouragethem to refresh their knowledge via theInternet. We’ve also reduced the class-room ratio from one instructor for every200 students to one over 40 for theknowledge-based portion of indirect fireinstruction. We focus the classroom in-struction on concepts—echeloning fires,determining tactical triggers, workingwith REDs, determining what roundswill give them the effects they want,etc.—before they go into the executionphase in small group instruction. Cer-tainly, these captains will have FSOs[fire support officers] to help them intheir companies, but they’re on theirown during the course.
 During small group instruction, theSGIs [small group instructors] train thecaptains to be rabid disciples of indirectfires. The captains have to plan opera-tions for a variety of organizations, suchas light infantry, mechanized infantryand SBCT [Stryker brigade combatteam] infantry, in a number of differentenvironments so they understand thefactors that affect the fight, includingdirect and indirect fires. If they can’tdemonstrate the ability to integrate firesinto their plans, they don’t graduate.
 The students also execute their plansusing constructive simulations, such asJanus, BBS [brigade/battalion battlesimulation], MPARS [the mission, plan-ning and rehearsal system] and the de-velopmental full-spectrum command[FSC]. Right now we are the only schoolwith MPARS, a great new system cham-pioned by Lieutenant General [RichardA.] Cody when he was the CG of the101st. Unlike Janus and BBS, MPARSprovides students a virtual look or “flythrough” capability during the fight asopposed to the old top-down God’s eyeview. It allows student company com-manders to see their simulated infantry-men, tanks and Bradleys along with theeffects of indirect fires as they fight—see the results of their planning, theirexecution of fires and maneuver, theirdecision making.
 The key is to prepare them toemploy not only mortars andartillery, but alsoArmy aviation
 and CAS—all forms of fires availableto them—before committing their in-fantrymen. We are drawing on the re-cent experiences of our 75th RangerRegiment’s use of CAS in Afghanistan.
 We also are using and continuing todevelop FSC to provide an urban opera-tions simulations program that’s inter-active virtual combat training against athinking enemy, thanks to FSC’s artifi-cial intelligence capability. FSC allowsstudents to employ company-level mor-tars, but we need more funding to fullyintegrate indirect fires, CAS and Armyattack aviation—our major complaintabout an otherwise excellent program.
 We depend on simulations to train thesynchronization of fires with maneuverin the schoolhouse and build the skillsneeded for combat. You can do all theplanning and visualizing of time-dis-tance factors “on paper” you want, butyou must see and direct the dynamicsynchronization of fires and maneuverrepetitively to be able to do it in com-bat—recognize when things start tobreak down and practice resynchro-nizing them.
 How are you preparing brigadeand task force commanders to
 better integrate all their available as-sets in combined arms operations—in-cluding indirect fires and CAS assets?
 Not well. We only have them fortwo weeks before they go to Fort
 Leavenworth [Kansas] for the final partof PCC.
 We’ve added a two-hour block of in-struction on how to give commander’sguidance for fire support. We also in-troduce them to essential fire supporttasks [EFSTs] to allow them to commu-nicate with their technical advisors, theirFSCOORDs [fire support coordinators]and FSOs. These new commanders wentto CGSC [Command and General StaffCollege, Fort Leavenworth] back in themid-1990s, and the concept of the EFSTwasn’t even in “white paper” yet. Iadmit that two hours is not adequate ifthey are not alreadyprepared.
 7
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 We are developing instruction for PCCstudents to teach them how to plan andconduct walk and shoot training at theirhome stations. Ideally, I’d like to re-source a walk and shoot with lieuten-ants and captains playing all the firesupport roles and align it with the PCCinstruction as an observed executionevent. But, again, this is a long-rangegoal.
 Top priorities that will help command-ers in home station training are increas-ing mortar STRAC [standards in train-ing commission] allocations to resourcewalk and shoots and increasing STRACfor our family of full-range mortar train-ing rounds. Walk and shoot training isbecoming standard in our light divi-sions. The Field Artillery has beenresourcing this training very well, butwe are behind on mortar rounds. Rightnow, units have to “harvest” mortarrounds from individual and squad train-ing to have only a few to fire duringwalk and shoots—not enough rounds tobe effective.
 We have rewritten our combined armstraining strategy to recommend that anytime a platoon or higher trains in anyFTX [field training exercise] or LFX[live-fire exercise] that indirect fires beintegrated—mortars and artillery. Ourmortar STRAC recommendation willresource this strategy fully.
 The family of full-range mortar train-ing rounds will mitigate the limitationsof training at our posts where the impactareas are either offset from our directfire ranges or not adjacent to them at all.Because the rounds don’t explode, theydon’t produce duds. The rounds willallow commanders to turn virtually any
 live-fire exercise into a CALFX [com-bined arms live-fire exercise] using or-ganic mortars. We already have a full-range training round for 120-mm mor-tars with the 60-mm round being fieldedas we speak; the 81-mm round is await-ing material release.
 Based on what you’ve seen in the news about Operation Iraqi Free-
 dom and read in initial reports, didunits apply indirect fires first?
 Yes. The feedback is that unitsapplied indirect fires far more
 agilely and at a faster pace than we’vebeen used to seeing. We should notethat these soldiers trained intensely andhad the luxury of some pretty sophisti-cated live-fire training before they em-barked on combat operations.
 The 75th Rangers’ ability to draw upon“over the shoulder” assets was veryeffective—hence, our interest in CASand indirect fires.
 What subject haven’t we dis-cussed that we should?
 We need to be able to employCAS in infantry and armor for-
 mations when we don’t have a TACP [aUSAF tactical air control party]. Weneed to proliferate the TACP functionso that when we don’t have enough AirForce ETACs [enlisted tactical air con-trollers] in our ground force units, wecan supplement with fire supporterstrained in the ETAC skill sets.
 Afghanistan showed that we need theETAC function at much lower levelsthan we are resourced for. We already
 Major General Paul D. Eaton is the Chief ofInfantry, Commandant of the InfantrySchool and Commanding General of Infan-try Center at Fort Benning, Georgia. Cur-rently, he is deployed to Iraq as the Com-manding General of the Coalition MilitaryAssistance Training Team (CMATT) underthe Coalition Provisional Authority; his mis-sion is to man, equip and train a new IraqiArmy and design a long-term plan for thedevelopment of the Iraqi armed forces. Hecommanded the 1st Brigade in the 3d In-fantry Division (Mechanized) in Germany;3d Battalion, 14th Infantry of the 10th Moun-tain Division (Light Infantry) at Fort Drum,New York; and C Company, 2d Battalion,22d Infantry in the 8th Infantry Division(Mechanized), also in Germany. Additionalassignments include serving as the Assis-tant Division Commander (Maneuver) inthe 1st Armored Division, Germany, wherehe deployed to Bosnia in support of theStabilization Force (SFOR); Deputy Com-manding General of Fort Benning andAssistant Commandant of the InfantrySchool; Deputy Commanding General forTransformation at Fort Lewis, Washington;G3 (Operations) of the 10th Mountain Divi-sion during Operation Restore Hope inSomalia; and Executive Officer to the J3 ofthe Joint Staff at the Pentagon. He holds anMA in French Political Science fromMiddlebury College in Paris, France, and isa graduate of the Class of 1972 at the USMilitary Academy at West Point.
 In partnership with Major General Eaton, Major General Michael D. Maples,Chief of Field Artillery, is working to improve the integration of fires in theclose fight. He is instituting a number of initiatives to improve the confi-
 dence and competence of leaders and fire supporters. These include “walking”shoots vice static call-for-fire training; increasing the rigor on instruction, suchas in the two-day Light Fire Support Officer (FSO) Lane Training exercise forFA Officer Basic Course (FAOBC) lieutenants and 13F Fire Support Specialists;integrating close air support (CAS) into the mounted lane training for FAOBClieutenants; increasing the realism of danger close indirect fires in bunker shootsfor FAOBC lieutenants; increasing the tactical focus of the FA portions of thePreCommand Course; increasing the outreach to/interface with the CombinedArms Center (CAC), Combat Training Centers and Infantry School; andpushing for Infantry, Armor, Aviation and Engineer officers and NCOs to beassigned to the FA School to work on combined arms exercises and instruction.
 have most of the training tools neededto train fire supporters in that function,or they are inbound. We must train anddo the hard work up front—not waituntil we deploy our ground forces intocombat when they’ll need timely CAS.
 What message would you like tosend to Army and Marine Field
 Artillerymen stationed around theworld?
 You’re doing the Lord’s work,and we appreciate it. To illustrate
 the infantryman’s expectations for le-thal indirect fires swiftly delivered, werecently had to deploy a mobile trainingteam to field the 120-mm mortar to oneof our divisions in Afghanistan becauseit did not deploy with artillery.
 We absolutely must have a combinedarms approach to prosecuting warfare.Indirect fires, in fact, are the Americanway of delivering killing power whilethe infantry closes on the objective.
 Q
 A
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 First PlaceCurrently and perhaps even morein the future, the US finds itselfat the center of a coalition to
 fight a war against the enemies of free-dom. Our military adheres to four basictenets of multinational operations: re-spect, rapport, knowledge of partnersand patience.1 The Yorktown campaignin 1871 during the American Revolu-tion provides the modern Redleg anexcellent example of these principlesand the effects that successful imple-mentation can provide.
 Background. General George Wash-ington fretted in camp outside of NewYork. Although the French had prom-ised men and money, they had not ar-rived. His army was dwindling. Com-pletely frustrated with the lack of pay andsupplies, his troops were near mutiny.
 Revolutionary War
 Joint and Multinational Operationsin the American Revolution
 By Captain W. Cochran Pruett
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 Meanwhile, a large British Army stillheld one of the most important cities inAmerica, the port city of New York. SirHenry Clinton, the Commander-in-Chief of British forces in America, re-
 mained in the New York harbor. Therehe indulged in the good graces of hismistress and argued through letters withGeneral Charles Cornwallis over theconduct of the war in the south.
 Cornwallis had convinced the high com-mand in Great Britain, largely through hispolitical connections, that the focus of theBritish effort should be in the southerncolonies. Despite several battlefield vic-tories, he had been ineffective.
 After the disastrous American defeatat Camden and recognizing the shift inBritish strategy, Washington had re-placed Horatio Gates with his best gen-eral, Nathaniel Greene, as commanderof American forces in the south. Greenetook full advantage of the terrain andguerrilla warfare to delay, attrit andstifle Cornwallis’ Army.
 General Washington andthe French commander
 Count de Rochambeau (pointing)discuss the Allies’ siege of Yorktown.
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 Cornwallis was dumbfounded with theefforts of Greene’s militia under Tho-mas Sumter and Francis Marion againsthis supply lines, communications cen-ters and isolated garrisons. He decidedthe best course-of-action was to marchto Virginia.
 To Cornwallis, Virginia was the cen-ter of the colonial war effort. Left un-touched by the war, except for a fewraids from the traitor General BenedictArnold and the British artillerymenGeneral Phillips, Virginia was the heartof the revolution.
 Suffering from battlefield losses anddetached garrisons, Cornwallis soughtto link up with the forces of Arnold andPhillips that had been operating in Vir-ginia. After inspecting the Virginiacoast, he found a suitable and some-what defensible port at Yorktown, afew miles from the old Virginia capitalof Williamsburg.
 Washington’s young, confident andable subordinate, General Marquis deLafayette, had done an admirable job ofshielding the interior of Virginia fromCornwallis. Lafayette had learned fromWashington’s Fabian tactics andavoided and shadowed the British Army,steering it to the coastline. Meanwhile,the French Army under Rochambeauhad arrived at Newport to reinforceWashington’s Army in front of New York.
 Lafayette and his troops were success-ful in protecting Virginia from attackby Cornwallis’ Army. Cornwallis stalledin Yorktown. The rigorous tussles withGeneral Greene in the south, the dem-onstrations of Lafayette, the ever-arriv-ing orders from General Clinton and theneed to resupply and refit his army withprovisions via the British Navy all pre-vented Cornwallis from conducting of-fensive operations.
 Initial Movements. Washingtonwanted nothing more than to act againstNew York, believing the British Armyunder Clinton was the enemy center ofgravity. Understanding the intentionsof the French Fleet, his French counter-parts urged an attack into the south.Respectfully demurring, Washingtonabandoned his ideas against New Yorkand built a deceptive plan to begin hismarch south without revealing his handto Clinton in New York.
 General Clinton realized too late thatWashington and Rochambeau movedthe American and French Armies southinto Virginia with Cornwallis’ Army asits objective. He promised Cornwallisreinforcements that would arrive muchtoo late.
 Washington understood the impor-tance of the relationship with his Frenchallies, particularly how the French war-ships would play an essential role inlocal naval superiority. Consequently,he fostered a brilliant relationship withthe Count de Rochambeau, who was hissuperior in military experience. Becauseof Rochambeau’s admiration for Wash-ington and his appreciation of his abili-ties, he subordinated the French toAmerican command.
 Rochambeau was a man who was veryintimate with the siege and the artillery.He had been a hero at the battle ofLaufeldt, where he was wounded bygrapeshot at the siege of Maestrich. Hemasterfully handled the siege artillery
 during the capture of Fort St. Philip atPort Mahon.2 Washington wisely andrespectfully listened to the advice andcounsel of the French, includingRochambeau, who were much more ex-perienced with the complexities of na-val/land combined operations.
 Washington sent Colonel John Lamb’sartillery from its station at Dobb’s Ferryto King’s Ferry on the west bank of theriver and then to Philadelphia. Wash-ington wrote in his diary, “As our inten-tions could be concealed one marchmore (under the idea of marching toSandy Hook to facilitate the entrance ofthe French Fleet within the Bay), thewhole Army was put into motion inthree columns; the left consisted of theLight Infantry, First York Regimentand the Regiment of Rhode Island; themiddle column consisted of the Parke,Stores and Baggage, Lambs Regimentof Artillery, Hazens and the Corps ofSappers and Miners; the right columnconsisted of the whole French Army,Baggage, Stores….This last was tomarch by Rout of Morristown….”3
 On 31 August 1781, the artillery com-panies from West Point, under MajorSebastian Bauman, joined the main ar-tillery train.
 Fortunately, the alliance with Francepaid huge dividends with the FrenchNaval victory over the British at theBattle of the Capes on 5 September1781. This action pushed the BritishFleet back to New York for repairs.With naval superiority achieved on 10September, the heavy artillery wasloaded onto Admiral de Battas’ Fleet inorder to link up with the main forcefarther south.4
 Leaders and Guns. General Fredrichvon Steuben, the hero and drillmaster ofValley Forge, was the American officerwith the most siege experience underWashington at Yorktown. Well-re-hearsed officers of the engineers andartillery also surrounded him. Such vet-erans of the sieges of Boston and Que-bec included General Henry Knox,Washington’s Chief of Artillery, andColonel Lamb. Also present was thenotable engineer, Louis Duportail.
 Knox and Duportail formed an excel-lent liaison team with the French Navalforces under Admiral De Grasse. Infact, they and Washington persuadedthe French admiral to stay in the YorkRiver, effectively sealing off the sea-ward route of retreat, despite theAdmiral’s worries of an attack by acombined British Fleet.
 Lieutenant General Sir Henry Clinton, Com-mander-in-Chief of British forces in America
 Lieutenant General Charles Earl Cornwallis
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 The force of allied artillery underWashington and Rochambeau was con-siderable. General Henry Knox com-manded two regiments of ContinentalArtillery consisting of 91 officers and711 other cannoneers. The French trainhad six artillery companies.5
 Lieutenant Colonel D’Aboville com-manded the French Artillery. He was aseasoned veteran of the War of AustrianSuccession and had proven his abilityby being particularly distinguished dur-ing the Seven Years War.
 Captain George Rochfort commandedthe British Artillery at Yorktown. Hehad served near New York under Gen-eral James Pattison, commander of theRoyal Artillery in America, until hisbattery was selected to go south withGeneral Cornwallis. He was a veteranof the most important British victory sofar, the successful siege of Charleston.At Yorktown, Rochfort commanded 11officers and 226 enlisted men in 14batteries with 65 guns. Some of thesepieces were iron naval 18-poundersserved by officers and men of the
 Charon, notably British Navy Lieuten-ant Bartholomew James.6
 The Action. Unfavorable winds de-layed the small French Fleet that sailedfrom Philadelphia under de Barras.However, the fleet with the siege guns
 arrived on the James River on 25 Sep-tember 1781. Colonel Lamb quicklysurveyed and selected the disembarka-tion site at Trebel’s Landing. On 27-28September 1781, the American andFrench Armies arrived and establishedthemselves within a mile of the Britishprepared fortifications. This effectivelysealed off the British from the landwardavenues of retreat.7
 Because of his relatively few troopsand the difficulty of defending extendedlines, Cornwallis, over the objection ofsome of his officers, withdrew from hisouter works and closed in on the town ofYork.
 Many historians and even some of hisgeneral officers criticized this move.However, considering the number ofcannons at his disposal and, more im-portantly, the limited number of trainedcrews to operate the pieces, holding theouter works would not allow the mutu-ally supporting cannon fires required toprotect each battery along the line.
 The outer works were arranged in aconvex arc. On these outer works, theBritish Army stretched across frontalfield works covering approximately5,000 yards.
 Enfilade fires were required for de-fensible batteries. Each battery neededat least six guns, each within a support-able range of at least 500 yards of an-other. This requirement alone created aminimum need for 10 cannon batteriesof six guns each—60 cannons—to sim-ply cover the main works. Redoubtsand outer works also required cannons.
 When the British withdrew to the in-ner works (approximately 2,000-yardfrontage), they erected 14 batteries forits defense. They only had pieces andcrews to service a total of 65 guns,which included the iron naval 18-pound-ers stripped from ships.
 Cornwallis’ withdrawal was most like-ly decided with advice from his artil-lerists and engineers and allowed theBritish Army to mount a much strongerdefense against both assault and siege.It provided the best opportunity for hisworks and batteries to be effectivelycovered and supported by cannon fire.He must have counted on the howitzersand mortars to cover the dead space andmain avenues of approach.
 It is unlikely that the British had 6012-pound cannons. Many of Cornwallis’cannons were probably smaller fieldguns with a less effective range, whichincreased the enfilade fire requirementsand left batteries and works uncovered.
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 Knox wrote to his wife, “Yesterday[31 September 1781] the enemy evacu-ated their outposts, which gives us aconsiderable advantage in point of time.Our prospects are good, and we shallsoon hope to impress our haughty foewith a respect for the continental arms.”8
 The first battery to open on the Britishworks was a French battery of four 12-pounders and six mortars and howit-zers. They pummeled the extreme rightof the British line. The fusiliers’ re-doubt was a strong defensive work thatanchored the British fortifications tothe York River. The fusiliers beganbombarding the British from a tree lineat about 400 yards, within point blankrange of 12-pound cannons.9
 The effectiveness of the French 12-pounder at this range must have beentremendous. It would have fired a solidshot, a heavy case shot or a combinationof both on the redoubt.10
 A contemporary British artillerist andmathematician, John Muller, measuredthe effectiveness of a British 12-pounderat 600 yards range, using round shot, tohit its target (a screen six feet high; therough equivalent of the redoubt height)and found it hit 100 percent of the time.11
 Therefore, it would be safe to assume thatthe French 12-pounder, at roughly 400yards, with round shot would have avery high probability of hit.12
 The gunner would have slightly el-evated his piece to aim his round shot toland just over the top of the work (para-pet). This allowed the remaining mo-mentum of the cannonball to bounceand do hideous damage to heads pokingup for a peek and possibly ricochetinginto the redoubt itself before impactingthe inside wall of the opposite face.13
 The French Lieutenant Wiolhelm Grafvon Schwerin, serving in the Germancontingent of the Royal Deux-PontsRegiment wrote, “When we opened ourfirst line of entrenchment, a lot of can-nons were fired at us which did not dogreat damage…”14
 In contrast, the French fire was effec-tive, requiring the British to abandonthe position. The French also succeededin setting several British ships on fire inthe harbor with red hot shot, a devastat-ing blow to soldiers’ morale.
 In his general orders, Washingtonmaintained patience and excellent con-trol over his guns to ensure that noammunition was wasted. He further in-sisted that all fire be held until all gunscould be brought up and readied foraction.
 The officers personally sited the piecesfor the greatest accuracy. Additionally,senior American artillerists rotated dutyas artillery officer of the day. ColonelLamb’s day on watch was the day thatGeneral Washington lowered the slowmatch over the porthole and initiated thefirst American fires on the British works.15
 Observing the effectiveness of Ameri-can artillery fires, perhaps General Knoxremembered his pre-war readings; there-fore, he knew the increased effective-ness of mortars on fortifications if theangle of fire was increased. The BritishArtillery theoretician, John Muller,ironically suggested this technique,16
 and Knox took advantage by construct-ing mortar carriages that allowed themto be fired at a higher angle than thenormal 45 degrees. These modifiedmortar carriages provided more down-ward force upon impact because of theincreased angle of fall.17
 The British Army desperately held toits works, bottled up in Yorktown byland and sea and suffering the effects ofoverwhelming Allied firepower. On 11October 1781, General Cornwallis wroteto his superior commander in New York,“The enemy made their first parallel onthe night of the 6th at the distance of 600yards and have perfected it and con-structed places of arms and batterieswith great regularity and caution. Onthe evening of the 9th, their batteriesopened and have since continued firingwithout intermission with about 40pieces of cannon, mostly heavy, and 16mortars…many of our works are con-siderably damaged; with such works ondisadvantageous ground against so pow-erful an attack, we cannot hope to makea very long resistance.”18
 On the left side of the British lineswere two advanced redoubts, Numbers9 and 10. These redoubts anchored the
 left side of the British works to the YorkRiver. In order to force the British posi-tion, the Allied leaders knew they wouldhave to take the redoubts. Furthermore,the redoubts quickly could be added toa second parallel siege line much closerto the main British works. This secondparallel would make Allied artillery firemore effective at only 300 yards.19
 Therefore, Washington decided that alimited assault could secure this impor-tant objective.
 Understanding the need to share theglory with his French allies, Washing-ton picked troops from both armies toconduct the assault. On the designatednight, Lieutenant Colonel AlexanderHamilton, a former artillery officer andthe aide to Washington, was the fieldofficer of the day and insisted on acommand in the assault. General Wash-ington granted the request. Hamiltonwould lead one of the battalions underLafayette’s overall command.
 The rapid fire from six howitzers sig-naled the attack, and nighttime coveredthe movements. Bayonets were fixed,hearts were thumping and each manwas straining his eyes to maintain sightof the soldier in front of him. Theyknew their mission was a difficult one,a “forlorn hope.”
 But it was a quick affair with fewlosses by the Allies and many Britishprisoners captured. The French andAmericans celebrated their mutual vic-tories over Redoubts 9 and 10 by work-ing overnight to incorporate them intothe Allied parallel.
 With the addition of these positions,the noose had tightened on the British inYorktown. Cornwallis knew his posi-tion was untenable. The British did sal-vage some of their honor by coordinat-ing an effective assault to spike Frenchguns under the cover of darkness. Theguns were back into action almost im-mediately.
 The British would not surrender with-out attempting an escape onto boats intothe York River under the cover of dark-ness. Nevertheless, the winds and rainof a wonderful storm prevented theirsuccess. Under a slow drumbeat and asingle British officer waving a whitekerchief, a meeting was arranged, andthe beginning of the end had arrived.Colonel Lamb commanded the artillerythe day that Cornwallis beat a parleyand signaled the ending of hostilities.20
 Lessons for Today. What lessons canthe Battle of Yorktown offer artillery-men today?
 The French Lafayette 12-pounder, atroughly 400 yards with round shot, wouldhave a very high probability of hit.
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 1. Joint Publication (JP) 1, Joint Warfare of the Armed Forces of the United States(Washington, DC: Joint Staff, 14 November 2000), vii.2. Albert Durfee McJoynt, “Rochambeau,” Gorget & Sash: Journal of Early Modern Warfare,3 (1990). Available online at http://www.xenophongroup.com/mcjoynt/rochamb.htm.3. John C. Fitzpatrick, Editor The Diaries of George Washington 1748-1799: Vol. II, 1771-1785(Boston: Houghton Mifflin, 1925), 257.4. Isaac O. Leake, Memoir of the Life and Times of General John Lamb (New York: Da Capo,1971), 277.5. Robert K. Wright, Jr., The Continental Army (Washington, DC: US Army Center of MilitaryHistory, 2000), 168.6. James Pattison, “Official Letters of Major General James Pattison, as Commandant of theRoyal Artillery in North America,” Collections of the New York Historical Society (New York:1875), 218. Brendan Morrissey, Yorktown 1781: The World Turned Upside Down (Oxford:Osprey, 2001), 26, 34. Burke Davis, The Campaign that Won America: The Story of Yorktown(Eastern National, 2000), 143.7. Leake, 277-78.8. Francis S. Drake, The Life and Correspondence of Henry Knox (Boston: Samuel G. Drake,1873), 69-70.9. The measurements of this approximate range were taken from Plan de l’Armee deCornwallis attaquee et faitte prisoniere dans York Town, le 19 8bre par l’Armee CombineeFrancaise et Americaine…Paris, Le Rouge, December 1781.10. Major General Hughes shows that French guns would use both round and heavy case atranges from 250 to 500 yards in Diagram 8; B.P. Hughes, Firepower: Weapons Effectivenesson the Battlefield, 1630-1850, Diagram 8 (New York: Sarpedon, 1997), 41.11. Ibid., 37.
 Endnotes:12. Ibid, 38. Hughes further shows that French pieces were considered more accurate thanBritish ones due to the decreased windage. Muller’s experiments with British six pounders onsmall targets (embrasures) at short ranges are particularly applicable. His findings show a 50percent hit probability at 520 yards.13. John Muller, A Treatise of Artillery (Ottawa, Ontario: Museum Restoration Service, 1965), 163.14. Robert A. Selig, “Eyewitness to Yorktown,” Military History (February 2003), 60.15. Leake, 278.16. Muller, 153-54. Muller also mentions that the French exercised this practice regularly. Knoxmay have learned it from them.17. Burke Davis, The Campaign that Won America: The Story of Yorktown (Eastern National,2000), 217.18. Jeremy Black, War for America: The Fight for Independence 1775-1783 (Stroud,Gloucester, Great Britain: Sutton, 1998), 270.19. 300 yards was the estimate of Dr. Thatcher, an American surgeon in Richard Wheeler,Voices of 1776: The Story of the American Revolution in the Words of Those Who Were There(New York: Meridian, 1991), 400.20. Leake, 280.21. JP 3-0, Doctrine for Joint Operations (Washington, DC: Joint Staff, 10 September 2001),vi-2.22. Drake, 70.23. Washington had approximately 16,000 soldiers, not including militia, as compared to the7,000 of the British, well over two-to-one odds in manpower alone.24. Eric Schmitt and Thom Shanker, “US Refines Plan for War in Cities,” New York Times (22October 2002), 1.
 Exploitation, Liaison and Unity ofCommand. First, modern artillerymencan realize through an examination ofthe Battle of Yorktown the importanceof effective joint and allied operations.Yorktown provides a great example oftheir effectiveness. This effectiveness canbe summarized in three points: exploita-tion of advantages, effective use of liaisonand the principle of unity of command.
 Joint/allied operations capitalize onthe capabilities and advantages that eacharm of service and (or) allied force canprovide. In the case of Yorktown, it wasthe naval superiority of the French thatprovided Washington the opportunityto trap Cornwallis’ Army on the banksof the river at Yorktown.
 The mobility and protection of trans-port vessels provided by the FrenchFleet allowed Washington to move manyof his heavy siege guns by water. Thisallowed a speedy arrival of artillery mate-rial in theater and bypassed the enumer-able problems associated with groundtransportation over rough roads.
 The understanding of cultural differ-ences by the use of effective liaisonteams and the stress on the unity ofeffort established by Washington mir-rors current US Army doctrine on mul-tinational operations.21
 The Battle of Yorktown illustrates theimportance and effectiveness of unityof command. It would have been easyfor Rochambeau to control and coordi-nate the operational movement of hisforces. However, he chose to place him-self completely under the command ofGeneral Washington. When the BritishGeneral O’Hara, out of shame, attempt-
 ed to surrender to Rochambeau afterYorktown, he simply directed him toWashington, reflecting professionalismand the respect essential for unity ofcommand.
 General Knox wrote after the siege,“This important affair has been affectedby the most harmonious concurrence ofcircumstances that could possibly havehappened: a fleet and troops from theWest Indies, under the orders of one ofthe best men in the world; an army ofAmerican and French troops marchingfrom the North River—500 miles—andthe fleet of Count de Barras, all joiningso exactly in point of time as to renderwhat has happened almost certain.”22
 Artillery and Engineer Efforts. TheBattle of Yorktown, indeed the entireAmerican Revolution, provides themodern Redleg numerous examples ofthe close coordination needed betweenengineering efforts and artillery fires.On both sides of the conflict, particu-larly at Yorktown, fields of fire wereclear; embrasures, gabions, fascines,escarpments and platforms were con-structed in order to bring the most effec-tive fire against enemy positions.
 Engineers designed and supervised theconstruction of the works. Artillerymendesigned and supervised the destruc-tion of those works—material and troopsthrough cannon, mortar and howitzerfire. Engineers and artillerymen wonthe Battle of Yorktown, and conse-quently, the American Revolution,through effective synchronization andcoordination of works and fires.
 Urban Warfare. Perhaps most immi-nently applicable lesson we can learn
 from the Battle of Yorktown is Wash-ington’s approach to conducting war-fare in and around cities. Washington,as it has been shown, used a detailed andsystematic approach to the siege ofYorktown. His most important approachwas to use well-coordinated and over-whelming firepower with limited, well-planned and well-lead assaults to seizekey terrain. Firepower supported theseassaults, and the terrain was then incor-porated into the larger system of works.
 It also should be noted that Washing-ton assembled a massive force over-whelming in its numbers and strength atYorktown.23 In fact, this alone signifi-cantly contributed to the eventual ca-pitulation of Cornwallis.
 Particularly hopeful, recently our mili-tary leaders have expressed their relianceon such techniques.24 Perhaps they’vebeen studying their history as well.
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 World War II
 According to FM 3-0, Operations,“initiative is setting or dictatingthe terms of action throughout
 the battle.”1 Historically, units that losethe initiative rarely are able to recoverand reassert themselves in combatagainst the enemy.
 In the American and British invasionof Anzio, Italy, on 22 January 1944, theAllies in Major General (MG) John P.Lucas’ VI Corps quickly lost the initia-tive to the surrounding German units.The Germans sent some of their bestunits to push the Allies back to the sea.They came close to succeeding. Theconflict devolved into a costly defen-sive struggle characterized by an in-tense exchange of indirect fire. Due toeffective counterbattery fires that metthe five requirements for accurate pre-dicted fire and the intelligent use ofdifferent firing techniques, the FieldArtillery demonstrated FM 3-0’s valid-ity by turning the tables on the Ger-mans.
 How Lucas Lost the Initiative. Theinvasion of Anzio occurred on 22 Janu-ary when the US VI Corps landed theAmerican 3d Infantry Division and the
 How MG Lucas Lost the Initiative at Anzioand the Allied Artillery Regained It
 By Captain Colin J. Williams
 Second Place
 British 1st Infantry Division on theAnzio-Nettuno beachhead. Enemy re-sistance was minimal, and by the day’sclose, the Allies had advanced sevenmiles inland. Over the next few days,Lucas allowed his division command-ers to make piecemeal attacks by battal-ion or regiment.
 For example, Major General LucianTruscott, the 3d Infantry Division Com-mander, had his forces conduct a recon-naissance-in-force on the town ofCisternia on 24 January. This recon-naissance failed to take the town, forc-ing Truscott to plan for a larger assault.
 On 26 January, four days after theAllies first landed, he ordered an assaultby two battalions while a third battalionconducted a diversionary attack. Trus-cott backed this advance by divisionartillery fires and naval gunfire fromone cruiser and two destroyers. Afterthe Germans pushed this attack back,Truscott asked Lucas for the corps re-serve (the 179th Infantry Regiment) touse in a corps-supported assault by hisdivision. Lucas denied this request be-cause he did not want any more attacksagainst the Germans until Combat Com-mand A from Major General ErnestHarmon’s 1st Armored Division hadarrived.
 Unfortunately, the wait for Harmon’stanks delayed a corps-level attack untilthe 29th of January.2 When the attack
 did finally materialize, the reinforcedGerman defenders were ready.
 After several days of fighting, the Al-lies gained little ground. In mid-Febru-ary the Germans counterattacked, caus-ing more than 3,500 Allied casualties.3
 With the Germans now present in largenumbers, Lucas feared his commandwould be pushed back to the sea. Heplaced his corps in a defensive postureand concentrated on building up com-bat power. This concentration ensureda successful supply system,4 but it para-lyzed his corps and surrendered all ini-tiative to the German commanders.
 Lucas’ decision to attack with morelater instead of with less now provedcostly to the corps. Instead of forcingthe Germans to react to the plans of VICorps, VI Corps reacted to German ini-tiative.
 Lucas did not push off the Anzio beach-head partly because he had receivedconflicting guidance from his superi-ors, 5th Army Commander, LieutenantGeneral (LTG) Mark W. Clark and 15thArmy Group Commander, General SirHarold Alexander. Neither officeragreed with the other on VI Corps’
 Major General John P. Lucas Major General Lucian Truscott
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 exact mission. Alexander wanted thecorps to advance 25 miles inland toseize the Alban Hills, thereby threaten-ing both Rome and the rear of the Ger-mans defending the Gustav line (Seethe map.)
 Clark, who had commanded the diffi-cult Salerno invasion, wanted an ad-vance on Rome but also felt that Lucas,as the senior commander on the ground,needed the flexibility to decide whenand how far his penetration should go.His final instructions, therefore, orderedLucas to “seize and secure a beachheadin the vicinity of Anzio” before an ad-vance on the Colli Laziali (Alban Hills).5
 Lucas, an experienced commander,was overjoyed to learn that he wasn’texpected to take the Alban Hills. Al-though he respected Clark, he had lessconfidence in the operation’s successthan his superior did. Lucas foresaw hiscorps surrounded, attritted and cut offfrom supply lines if forced to advancethat far inland.
 As a corps commander, he did nothave access to the Ultra intelligenceused by high-level commanders likeClark. Lacking Ultra knowledge anddepending upon information gleanedfrom unreliable prisoners of war, Lucasand his staff assumed that partly de-ployed enemy divisions on the Anziobeachhead had arrived at full strength.He feared that “they [the Germans] couldbuild up faster than I could.” WhileField Marshall Albert Kesselring didsurprise the Allied Command by havingall or part of 11 divisions on the move injust six hours after the landing, Lucasstill outnumbered his enemy.6 Over es-timation of the enemy’s size combinedwith a confusing commander’s intentfrom Clark caused Lucas to keep hiscorps dug in on the beachhead.
 The Consequences. With the conflictat Anzio in a stalemate, the variousbranches of the Allied forces began toadapt their doctrine to match the changedstyle of war.
 One change occurred in the 1st Ar-mored Division. The topography, pres-ence of villages and limited operationalspace did not suit tank warfare. Lieu-tenant Colonel (LTC) Schull, the com-mander of the division’s 1st ArmoredRegiment, advised his subordinates that“care should be taken by all command-ers to avoid committing more tanksthan can be used effectively on the con-templated mission.”7
 Armored commanders began to usetheir tanks as artillery pieces. Platoons
 would either attach themselves to artil-lery battalions or fire as an independentbattery. By allowing his armor to fightas artillery, Lucas wasted his bestbreakout-enabling asset in needless andminimally effective fighting. He had, ineffect, surrendered initiative to the en-emy.8
 The loss of initiative also changed thetypes of missions fired by the corpsartillery. Instead of targets of opportu-nity and preparations on objectives, theartillery had to shoot mostly harass-ment and destruction missions.
 For example, the 698th Field ArtilleryBattalion (-) was general support (GS)tactical to the VI Corps Artillery. From11 May to 4 June, the battalion fired 513harassing missions out of a total of 746
 Anzio Beachhead, 22 January 1944— US VI Corps. The remainder of the British 1st Divisionstayed in ships off shore as a floating reserve. The US 1st Armored and 45th InfantryDivisions were follow-up reserves.
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 (69 percent). During the same period,the battalion shot 54 destruction mis-sions (seven percent) for a total of 567(76 percent)9—numbers that preventregaining the initiative. Furthermore,698 FA had only large caliber pieces:four 240-mm howitzers and three 8-inch guns. Relying on large caliberweapons to shoot harassment and de-struction missions increased the bat-talion’s logistical train and took roundsaway from counterbattery and otheroffensive missions.
 A bigger consequence of the “inexpli-cable, hesitating conduct of the Ameri-can VI Corps”10 was that the Germanshad time to build up their defenses,especially in artillery. Within a week orso, the Germans outgunned the Allies
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 both in number of pieces and caliber.11
 The enemy dug his guns and gun crewsinto naturally good fighting positionswhile Lucas lost the initiative as he builtup combat power on the beachhead.12
 The Germans also made good use ofthe buildings in the towns of Carrocetoand Aprilia. From these buildings, Ger-man observers could see the entire Al-lied position and direct fire onto it withease. In order to move unobserved indaylight over the flat, open terrain, theBritish and Americans had to fire in-tense smoke screens to obscure them-selves from the enemy.13
 German observation posts (OPs)proved especially effective before Ger-man counterattacks when observers di-rected fire on the defending Alliedforces. VI Corps soldiers suffered fromGerman artillery fires because Lucasdid not push fast enough, strong enoughand early enough to seize the highground.
 How the Artillery Regained the Ini-tiative. After four months of stalemateon the beachhead, the Field Artilleryenabled the 3d Division to resume of-fensive operations at Anzio. Major Gen-eral Truscott, the new VI Corps com-mander, called for a conference on howto improve the effectiveness of coun-terbattery fire. This conference resultedin the splitting of the beachhead intotwo separate (but collocated) counter-battery offices.
 Brigadier General Frederic B. Butler,the Assistant Corps Commander, staffedthese offices with a handful of juniorField Artillery officers and one major.He dedicated several battalions to eachoffice in order to decrease responsetime.14
 These changes, with help from theAllied air corps, limited the effective-ness of the extremely well dug-in Ger-man artillery. While the constant aircover forced the enemy to take coverand abandon his weapons, rapidcounterbattery destroyed the enemy’s firecontrol and command telephone networks.
 In addition to improvements in coun-terbattery procedures, the Allied artil-lery leadership used the pause in move-ment to increase the accuracy of corpsand division artillery fires. They im-proved the accuracy of target locationand size by manning OPs when andwherever possible. Throughout the cam-paign, the Allied artillery shot a largepercentage of its fire missions with ob-servers. During the 3d Infantry Divi-sion’s attack on Cisterna on 31 January,630 of the 1,216 fire missions wereobserved (52 percent).15
 Even when not on the attack, the Al-lies managed to post observers. The 3dInfantry Division’s artillery shot 55percent of its fire missions with observ-ers in February, 49 percent in April and53 percent in May.16 Comparatively,the US XV Corps, fighting in a staticcampaign around Strasbourg from 26October to 22 December 1944, fired amere 17.75 percent of its missions withobservers. As the corps switched topurely defensive operations from 22December to 13 March 1945, the per-centage increased to 24.72 percent butfell to 12.19 percent during the 13 to 22March offense.
 Although not a perfect comparison, astudy of World War II gunnery prac-tices in the European Theater used XVCorps artillery numbers as a basis for itsrecommendations.17
 Throughout the 3d Division battle,forward observers (FOs) like First Lieu-tenant (1LT) Donald E. Knowlton ofthe 160th Field Artillery Battalion,showed many examples of heroics.Knowlton refused to retreat from hisOP during an enemy attack on the townof Aprilia. When two German soldiersentered the abandoned building he wasusing for his OP, Knowlton shot themdead with his carbine. With more en-emy approaching and assuming that allwas lost, he called for fire on his ownlocation. Immediately after this call, aGerman shot Knowlton in the head. AsGermans approached the injuredKnowlton, the rounds that he called forimpacted. Scared by the fire, the Ger-mans left Knowlton alone. Later thatday, Allied forces counterattacked andrecovered the injured observer.18
 In addition to OPs, leadership alsostressed using shell reports for targetlocation. According to LTC Prichard,the 68th Armored Artillery Battalion’scommander, shell reports “proved veryhelpful in counterbattery work.”19 Forthe final breakthrough on 23 May, theAllies conducted extensive reconnais-sance of enemy positions to plan, notjust template targets.
 Allied Field Artillery battalions usedboth survey and meteorological reports(Met) to ensure accurate battery loca-tions and account for the variances inthe atmosphere. According to LTCPrichard, his battalion fired noticeablymore accurately with Met data applied.20
 During the Army Ground Forces Boardreport of 24 April 1944, Colonel (COL)L. S. Griffing suggested codifying sometechniques used by artillery units atAnzio. Suggestions included account-ing for the fact that smoke is a heavierprojectile than high explosive (HE) andsupplying units with more timepieces(stopwatches).21 The increased accuracyobtained by measures such as these en-hanced the artillery’s lethality in a fightwhere success turned, in part, on theartillery’s lethality.
 In addition to increased accuracy andimproved counterbattery fire, the Al-lied artillery hurt the enemy by effec-tively using time-on-target (TOT) fires,time fuzes and HE followed by whitephosphorus (WP) fires. Captain (CPT)L. E. Weisenburg, Jr., 10th Field Artil-lery Battalion, found HE followed byWP effective in defeating the enemy’stactic of infiltration. When a platoon of20 Germans infiltrated at night in be-tween a parachute troop and units from
 US 8-Inch Howitzer
 US 240-mm Howitzer
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 the 7th Infantry Regiment, small arms,machine guns and HE rounds failed todislodge them. HE followed by WPworked.22
 Perhaps the factor contributing themost to artillery success in regainingthe initiative was the massive numberof FA rounds fired. Many of these roundswere fired in massed missions whereseveral different firing units fired at thesame target at the same time.
 In the early fighting, the Allies massedby combining fires from several battal-ions. For the 15th Infantry Regiment’sattack on 31 January, for example, threeField Artillery battalions fired intensepreparatory fires on the enemy.23 Laterin the campaign, however, massing oc-curred at the corps level. When a corpspiper cub pilot spotted 2,500 Germansoldiers massing for an attack againstthe American sector of the beachhead,his call-for-fire was answered in lessthan 12 minutes by 224 British andAmerican guns. The guns kept firing onremnants of the enemy force for 50minutes, breaking up the attack beforeit occurred.24
 During the German counterattack thatstarted on 16 February, the Allies firedapproximately 65,000 rounds on thefirst day and 45,000 and 25,000 roundsduring the next two days.25 When thisGerman attack failed, Lucas in the lastfew days of his command, counterat-tacked on 19 February. The Allies at-tacked with a regiment of infantry and a
 regiment (-) of armor. This force waspreceded by fire from eight British FieldArtillery regiments, eight Field Artil-lery battalions from corps artillery, na-val gunfire, 90-mm anti-aircraft gun-fire used in indirect fire, 132 fighterbombers and 92 medium bombers.26
 Due to this massive indirect fire sup-port, the attack succeeded in capturinga key road intersection south of Aprilia.More importantly, it stopped the coun-terattack and blunted the enemy’s ini-tiative. The Germans lost 5,389—killed,wounded and missing—plus 609 pris-oners during their five-day counterat-tack.27 Shell fragments from British andAmerican artillery accounted for 75percent of these casualties.28
 From 14 February on, the Allies firedapproximately 20,000 rounds a day ascompared to 1,500 for the Germans. Ofcourse, these round counts exclude na-val gunfire shells and the weight ofmunitions dropped by Army air forces.The resupply capabilities of the Britishand American forces proved their worthat Anzio.
 Lessons Learned. Anzio stands as anexample of how artillery can take initia-tive away from the enemy at the opera-tional level. The outstanding lessonslearned from the conflict still apply today.
 First, meeting the five requirements ofaccurate predicted fire increases artil-lery lethality. Second, the timeliness ofcounterbattery fires can turn a defen-sive fight into an offensive one. Third,
 Captain Colin J. Williams is the S4 SupplyOfficer in the 2d Battalion, 17th Field Artil-lery, 2d Infantry Division in Korea. Prior tothat, he was the Fire Support Officer (FSO)for A Company, 3d Battalion, 327th Infan-try, and Fire Direction Officer (FDO) andExecutive Officer in C Battery, 2d Battalion,320th Field Artillery, all in the 101st Air-borne (Air Assault) Division, Fort Campbell,Kentucky. Captain Williams is a graduateof the Field Artillery Captains Career Course,Fort Sill, Oklahoma, and the CombinedArms and Services Staff School at FortLeavenworth, Kansas. He holds a BS inMilitary History from the US Military Acad-emy at West Point.
 1. Field Manual (FM) 3-0, Operations (Washington, DC: Department of the Army, 2001), 4-15.2. According to Carlo D’Este, Lucas should have attacked no later than 26 January. On 26January, the Allies had approximately 41,000 troops while the Germans had 43,700. CarloD’Este, Fatal Decision: Anzio and the Battle for Rome (New York: Harper Collins, 1991), 146,450.3. Total German losses were more than 5,000. William L. Allen, Anzio: Edge of Disaster (NewYork: Talisman/Parrish Books, 1978), 115.4. Lucas had his supply vessels dock at mobile piers. Trucks loaded with a single class ofsupply would roll off to a pre-designated site on the beachhead. Lucas had these trucks cross-loaded on ships to prevent a shortage in one particular class. Convoys would load in Naples,sail and unload in less than two days. Ibid., 51.5. Ibid., 43.6. Lucas expressed his fear in his diary on 1 Feb 44. By that time, the Germans had managedto send about 90,000 troops to Anzio. Clark, however, reinforced Lucas to a strength of100,000, giving him more than the Germans. Ibid., 84.7. Comments on Anzio Operations by Various Commanders of Units of 1st Armored Division,(Morris Swett Technical Library, Fort Sill, 1944), text-fiche, 8.8. According to LTC Schull, firing as artillery gave his “medium tankers something ‘effective’and interesting to do.” Lucas needed his tankers to be offensive, not just effective. Allen, 6.9. If measured by the number of rounds instead of missions, the numbers are 2,952 out of5,215 rounds fired in harassment missions (57 percent) and 796 rounds fired in destructionmissions (15 percent). The 240-mm Howitzer Battalion and the 8-inch Gun in a MobileSituation (Morris Swett Technical Library, Fort Sill, 1944), text-fiche, 5.10. Walther Kuhn, The Artillery at Anzio-Nettune (Privately printed, 1947), 10.11. By 4 February 44, the Germans had 372 pieces, with many of these having large caliber.By 16 February 44, the Germans had 452 pieces as compared to the Allies’ 432. AnzioBeachhead, 23 January-25 May 1944 (Washington, DC: Center of Military History, 1990), 51,70. The German division artillery was organized into two Panzer regiments, six full artilleryregiments and three partial artillery regiments. The German headquarters artillery consisted offour 100-mm guns, eight Italian 100-mm guns, 18 170-mm guns, three French 220-mm guns,
 two French 240-mm guns, two 280-mm railroad guns, 20 150-mm howitzers, eight self-propelled howitzers, 36 150-mm mortars and 21 210-mm mortars. Kuhn, Appendix A.12. L. S. Griffing, Army Ground Forces Board of 15 July 1944, (Morris Swett Technical Library,Fort Sill, 1944), text-fiche, 8.13. MG Kuhn, a German artillery general at the battle, recalled that the towns of Cisterna andCarroceto were “still 70M above sea level, so that excellent ground observation toward thecoast is everywhere possible.” Kuhn, 2.14. Griffing, Army Ground Forces Board of 21 April 1944, (Morris Swett Technical Library, FortSill, 1944), text-fiche, 3-4.15. Anzio Beachhead, 33.16. The division did not tally the number of observed fire missions in March. “3d InfantryDivision Report of Operations,” Historical Documents of World War II (Morris Swett TechnicalLibrary, Fort Sill, 1944), text-film, Roll 81, Document 1181, 5, 8, 14.17. Report on Study of Field Artillery Gunnery, #6 (Headquarters, European Theater ofOperations: General Board, US Forces Europe), 27-28.18. Anzio Beachhead, 72.19. Comments, 1st Armored Division, 4.20. Ibid.21. Other suggestions included announcing “splash” to observers five seconds before impact,combining the roles of horizontal control officer and vertical control officer, and turning aimingpost lights on and off by yanking on a wire attached to switches. Griffing, Board of 21 April1944, 21-22.22. Ibid., 21.23. Fires came from the 39th Field Artillery Battalion, the 69th Field Artillery Battalion and the1st Battalion, 77th Field Artillery. Anzio Beachhead, 33.24. Ibid., 81.25. Kuhn, 13.26. Anzio Beachhead, 86.27. Ibid., 87.28. This percentage comes from a report filed by General Eberhardt von Mackensen toKesselring on 28 February 1945. Ibid., 89.
 Endnotes:
 the use of smoke and WP munitionsincreases a commander’s options on thebattlefield. Finally, artillery is at its mosteffective in mass missions, especiallywhen supported by planned naval gun-fire and aviation.
 As an experienced maneuver com-mander, MG Lucas must have realizedthe capability of his indirect fire branch.Unfortunately, he did not see the opera-tion as an artillery officer would haveseen it. If Lucas had fought the battlewith an artillery point of view, he wouldhave taken the high ground and pushedforward until his rear echelon was out ofrange of enemy artillery. If Lucas hadunderstood the artillery, he would nothave had to be saved by artillery.
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 By July 1863, the artillery of theArmy of the Potomac hadevolved into a large and power-
 ful force. It was well trained, wellequipped and well led by BrigadierGeneral Henry J. Hunt. Like all largemilitary organizations, however, theArmy’s artillery was a complex organ-ism made up of many subordinate units,each with different experiences andabilities. In the first days of July 1863 asthe Union and Confederate armies con-verged on Gettysburg, Pennsylvania, itwas ultimately the performance of indi-vidual batteries that determined the suc-cess of the Union Artillery.
 Sixty-seven Union batteries took thefield at Gettysburg, and many com-manders served with distinction.1 Thisis a story of three of those commanders.They are included not as the most out-standing or most typical but becausetogether their experiences mirror thestructure of the battle and illustrate itslessons for today’s Field Artillerymen.Each commanded an artillery battery ata decisive point on the field on one ofGettysburg’s three bloody days. Onesurvived the trial by fire; two died attheir guns. From their stories, a portraitemerges of the challenges and horrorsof battery command at the fiercest mo-ments of the American Civil War.
 1 July 1863: Captain Hubert Dilger,Battery I, 1st Ohio Light Artillery.Hubert Dilger, a former officer in theArmy of Baden, brought both experi-ence and expertise to Gettysburg. Hav-ing already served as a professional
 soldier in his native Germany, Dilgeradjusted rapidly to North Americanwarfare and distinguished himself atSecond Manassas and Chancellorsville.2
 His third major action began on theafternoon of 1 July in the fields north ofGettysburg College.
 Dilger’s battery of six 12-pounderNapoleons fired in support of the XICorps’ Third Division as it opposedRobert Rodes’ attack. His gunnersquickly silenced one Confederate bat-tery and then continued to fire in sup-port of the surrounding Union infan-try.3 When newly arrived Confederaterifled guns resumed counterbattery fire,Dilger called for and received an at-tachment of four Union 3-inch rifles(William Wheeler’s 13th New YorkBattery).4 Thus reinforced, Dilger’sbattery remained in action until Con-federate infantry flanked the XI Corpsline and made the Union artillery’s po-sition untenable.5
 Dilger’s performance at Gettysburgshows him to be an intelligent battle-field leader and a highly proficient ar-tilleryman. His report of the 1 July ac-tion is remarkable for its clarity (withone notable exception) and its attentionto technical and tactical concerns.6
 Dilger had received orders to person-ally select his initial position, an un-usual degree of independence for a bat-tery commander and a mark of the con-fidence his superiors placed in his judg-ment.7 Reinforced by Wheeler, Dilgercommanded a mixed two-battery for-mation, combining smoothbore andrifled guns. He skillfully deployed thedifferent pieces so as to take advantageof each one’s strengths. At Dilger’s di-rection, Wheeler suppressed the Con-federate rifled guns; Dilger then aggres-sively moved his Napoleons forward toachieve greater effects on the Confeder-
 Civil War
 Captain Hubert Dilger
 A Study in Civil War Battery CommandBy Captain Brian C. Hayes, ARNG
 Third Place
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 deed, to hold the ground we had ap-peared a difficult task. The shells of theenemy from the adjacent mountain wereincessantly bursting along the summitof the peak.”17 The agony of Hazlett’smen—dragging guns and ammunitionup a rocky slope in searing heat—hadproven worthwhile.
 Military leadership is the art of con-vincing soldiers to do the unpleasant,uncomfortable and dangerous. Nine-teenth-century artillerymen worked hardunder normal conditions, but the chal-lenges facing D Battery, 5th US wereextreme. Hazlett’s legacy is that he in-spired his soldiers to rise to the occasion.
 3 July 1863: First Lieutenant AlonzoH. Cushing, Battery A, 4th US Artil-lery. The morning of 3 July found FirstLieutenant Alonzo Cushing’s batteryof six 3-inch ordnance rifles positionedbehind a low stone wall on CemeteryRidge—almost directly atop the pri-mary objective of Confederate MajorGeneral George E. Pickett’s assault. Asthe Confederate attack unfolded, Cush-ing’s battery was at the center of one ofthe most ferocious artillery fights of theCivil War.
 The battery’s ordeal began before 0800on 3 July when Confederate shellssmashed into its position. A direct hitblew up one of the battery’s limbers;secondary explosions touched off twoothers.18 Although Union counterbatteryfire ended this first exchange, rebel ar-tillery fell on the battery’s position threemore times over the next three hours.19
 A two-hour pause ensued, duringwhich Cushing’s men readied additionalammunition and ate. Then, shortly after1300, the Confederate artillery reopenedwith nearly 150 guns concentrating againstUnion positions on Cemetery Ridge.20
 The effects of the Confederate bom-bardment on the exposed Union batter-
 ate infantry.8 In both advance and with-drawal, Dilger was able to maximizethe effectiveness of both batteries,bounding sections forward while posi-tioning others in overwatch.9
 Throughout the day, Dilger was con-scious of the importance of effectivelymanaging his ammunition. “During thewhole engagement,” he wrote, “three ofmy caissons were always employed tocarry ammunition, and as slowly as Idirected the fire, we were twice nearlyout of ammunition.”10 With limited sup-ply and heavy firing, this savvy use ofcaissons was critical to ensure that thedivision’s infantry never found them-selves without support.
 Dilger’s mastery of the artillery pro-fession extended to the technical as wellas the tactical. He expressed frustrationwith the lack of reliability of fuzes forthe 12-pounder shell and spherical caseand concern about the safety and effec-tiveness of fuzes for the 3-inch rifle. Hisdiscussion of the subject ends with em-phasis on the limitations imposed bythese deficiencies and a practical tem-porary solution of firing only percus-sion shells.11
 Careful selection of firing positions,effective displacement, wise manage-ment of ammunition, knowledge of thecapabilities of his weapons and a thor-ough understanding of the technicalproblems of contemporary artillery—today’s artilleryman would easily rec-ognize these as fundamentals of suc-cessful battery command. Dilger’s pro-fessionalism set a standard that is stillvalid today.
 2 July 1863: First LieutenantCharles E. Hazlett, Battery D, 5th USArtillery. The fierce defense of LittleRound Top by Lieutenant ColonelJoshua L. Chamberlain’s 20th MaineInfantry is one of the best-known andmost celebrated episodes in Americanmilitary history. Less recognized is theheroic labor of First Lieutenant CharlesE. Hazlett and Battery D, 5th US Artil-lery, in action less than 300 yards from the20th Maine in the late afternoon of 2 July.
 Hazlett’s gunners, part of the V CorpsArtillery Brigade, had the unenviabletask of occupying a position on LittleRound Top’s rock-strewn summit. Be-cause of the terrain, the battery’s horseswere able to pull only one of the gunsdirectly into position. To move intobattery, Hazlett’s men had to unlimberthe five remaining guns below the crestof the hill and drag them up by hand.12
 Like the guns, ammunition and water
 had to be hauled up from a point that thelimbers and wagons could reach—on aJuly afternoon that was painfully hot tosoldiers in wool uniforms.13
 Despite these challenges, the batteryestablished firing capability within min-utes of arriving in position.14 Through-out the gunners’ toil, Hazlett was “withwhole-souled animation encouragingour men and pointing toward the enemyamidst a storm of bullets[.]”15
 Sadly, Hazlett did not live to see theUnion triumph on Little Round Top. Afew minutes after opening fire, he wasfatally shot through the head, and hedied several hours later.16
 His gunners’ efforts, however, werenot in vain. As Battery D went intoaction, the Confederate brigade of Briga-dier General Henry L. Benning hadalready attacked and overrun the Unionstrongpoint in Devil’s Den. The hastilyprepared defense of Little Round Top,however, closed the door to any Con-federate exploitation of initial success.
 As Benning described it, “The enemyon the mountain itself [Little RoundTop] was in a position which seemed tome almost impregnable to any merelyfront attack even with fresh men. In-
 View from Lieutenant Hazlett’s Position on Little Round Top
 Lieutenant Charles E. Hazlett
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 Captain Brian C. Hayes, Army NationalGuard (ARNG), is the Commander of BBattery, 1st Battalion, 246th Field Artillery,located at Chatham, Virginia, as part of the29th Infantry Division (Light). Prior to thathe was a Fire Support Officer and AssistantBattalion S3 in the same battalion. Beforetransferring to Field Artillery, he was anactive duty Armor officer in the 1st Ar-mored Division, stationed at Fort Riley,Kansas. Captain Hayes is a graduate ofPrinceton University ROTC; Airborne Schoolat Fort Benning, Georgia; and the FieldArtillery Captains’ Career Course at FortSill, Oklahoma. In his civilian profession, heis a Law Student at the College of Williamand Mary in Williamsburg, Virginia.
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 ies were appalling. Colonel NormanHall, a II Corps brigade commanderwho had survived ambush in the WestWoods at Antietam and the attack onMarye’s Heights at Fredericksburg, wasnevertheless horrified as he watchedthe corps artillery brigade suffer underwithering Confederate fire.
 “The experience of the terrible gran-deur of that rain of missiles and thatchaos of strange and terror-spreadingsounds, unexampled perhaps in history,must ever remain undescribed, but cannever be forgotten by those who sur-vived it. I cannot suffer this opportunityto pass without paying just tribute to thenoble service of the officers and men ofthe batteries that were served within mysight. Never before during this war wereso many batteries subjected to so ter-rible a test.”21
 Cushing’s battery bled heavily underthe bombardment. A shell smashed awheel on the number 3 gun carriage,prompting the crew into near panic.Cushing, with pistol drawn to keep thegun’s crew from fleeing in terror, di-rected the gun’s repair under fire. Casu-
 alties began to mount as Confederatefire struck men as well as material. AsCushing’s gunners continued to fall,the young lieutenant—himself woundedin the right shoulder and groin, vomit-ing from the pain—shuttled in borrowedinfantrymen from the 71st Pennsylva-nia to keep his guns manned.22
 As Confederate infantry moved to theassault, Cushing directed two guns for-ward to the stone wall that marked theforward edge of the Union battle posi-tion. Cushing, now the lone officer inthe battery, stepped up to help crew oneof the guns. As he fired the battery’s lastcanister round into the charging grayline, a bullet severed his brain stem,killing him instantly.23
 First Lieutenant Cushing’s fate is areminder that the artilleryman is firstand foremost a warrior. Although artil-lery officers share many of the respon-sibilities of all walks of life and branchesof military service—training, maintain-ing, administering and motivating—thecombat arms soldier’s profession is fun-damentally different from any other.Technical prowess and hard work are
 Lieutenant Alonzo H. Cushing
 insufficient. Today’s artillerymen, liketheir predecessors, must be prepared tofight and die at their guns.
 Conclusion. Technical and tacticalproficiency, leadership and courageunder fire—these qualities are as vitaltoday as in 1863. When consideringthese commanders, it is important toremember that they were not perfectofficers or supermen. Dilger, for ex-ample, misidentified his location on thebattlefield (See endnote 4), and Hazlettexpressed concern about having drawnsuch a difficult assignment.24 Instead,they were talented but ordinary men,rising to meet the challenges of extraor-dinary times.
 Their frailties do not diminish the valueof their example. On the contrary, theymake the experiences of Dilger, Hazlettand Cushing more real to today’s artil-lerymen. As Redleg captains struggle tobe the best battery commanders theycan be, they should remember that on anold foundation—professionalism,strong leadership, and moral and physi-cal courage—they can continue to buildbatteries that will meet the challengesof combat.
 Union 3-InchOrdnance Rifle
 Union12-PounderNapoleon
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 The face of warfare is undeniablychanging. Former CIA DirectorJames Woolsey coined the term
 “World War IV” to characterize andcodify the fight against a fluid and, attimes, diaphanous foe. No longer arewe focused solely on the notion of en-gaging an enemy state that has clearlydefined borders and a national identity.These days, we find ourselves moreoften than not contemplating ubiqui-tous networks of hostile opponents. Withthis new threat comes an ever-increas-ing need for improved agility, lethalityand prescience. Even so, we need to main-tain the ability to engage and defeat ourenemies at any level of conflict, fromstability and support operations (SASO)to a major theater war (MTW).
 The ability to engage across the fullspectrum of conflict in the future re-quires that all services review their ca-pabilities, battle systems and doctrine.Joint air-ground operations (JAGO) is acomplex set of issues at the confluenceof two very large battle spheres.
 In this article, we look at the intersec-tion of Army transformation actionswith related Air Force operations andthe impact on terminal air control (TAC),the common operating picture (COP)and battlefield air operations (BAO).
 Moving Out Sharply—Transform-ing. During attendance at the ArmyTransformation Conference in January2003, it was clear the US Army is mov-ing swiftly down the path from legacy
 warfighting systems of the past throughthe Stryker brigade combat teams(SBCTs) and, ultimately, to transform-ing to the Objective Force. Likewise,the Air Force is continuing to refine itsfuture warfighting organizations andconcepts of operations. The need torethink how the Air Force and Armysynthesize transformation initiatives tobest facilitate victory in the JAGO envi-ronment is paramount.
 Recently in both Operation EnduringFreedom in Afghanistan (OEF-A) andOperation Iraqi Freedom (OIF), we haveseen a great display of creativity andingenuity in this regard. Operations inAfghanistan captured the attention of
 the nation as the electronic news mediabeamed indelible images of America’sSpecial Operations Forces (SOF) withUSAF TAC specialists climbing rug-ged slopes astride small horses in pur-suit of terrorists and murderers. AirForce Chief of Staff General John P.Jumper described these scenarios andmethods as “transformational.”
 To the casual observer, it may haveseemed that we had taken a100-year step backwards. Thesimpler truth, however, is that
 these men were adapting and fusing thetechnologies available to them to en-gage the enemy most effectively withinthe battlespace they suddenly foundthemselves.
 Indeed, a TAC specialist riding a horsewith a laptop computer strapped to thesaddle horn, communicating via satel-lite and using laser range-finding de-vices coupled with a global positioningsystem (GPS) to find the exact locationof both enemy and friendly forces, is atransformational step. It is a large steptoward transforming how our tacticalair control party (TACP) warriors willintegrate and function in the future yetremains consistent with our basic beliefs.
 Emerging information indicates OIFapplied many of these initiatives andlessons in operations—and assuredlycreated others—as the coalition forcesdominate in Iraq.
 Transforming JointAir-Ground Operations for21st Century Battlespace
 By Major General David A. Deptula, USAF, andLieutenant Colonel Sigfred J. Dahl, USAF
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 To ensure our TACPs can go where the SBCTs go, they need similar equipment. Thatmeans our TACPs need Stryker vehicles. Photo by Ann Zetterstrom
 Air Force’s Core Competencies. Gen-eral Jumper recently redefined USAFcore competencies into three simplestatements. The Air Force is “develop-ing airmen at all levels of the spectrum,”rapidly getting “technology to warfight-ing” and “integrating operations.”
 As we transform JAGO, we will ex-ploit each of these competencies to thebenefit of all servicemen and women.By using USAF core competencies as aresonating board, we stay focused ontransforming our forces and approachesand methods to optimize air and spaceoperations within the sphere of JAGO.
 Today, we are in the process of re-thinking how we man, train, equip andemploy in the JAGO arena. The AirForce is committed to developing JAGOemployment and doctrine to integrateair operations with the SBCTs and Ob-jective Force that will result in optimalwarfighting capability for those organi-zations. This commitment is critical totransforming how our forces will con-duct joint warfare in the future.
 Organizing to support SBCT Stand-Up. Just as we’ve developed the airoperations center (AOC) over the lastdecade as a separate “weapons system,”we need to rapidly develop our TACPsand make their capabilities more ro-bust. It may be prudent to designate theTACP system and associated air sup-port operations center (ASOC) as anintegral weapons system in a similarfashion. In doing so, we may vastlyimprove the capacity for proactive sys-temic and technological growth as wellas enhance interoperability for this criti-cal operations area.
 At the point where “the rubber meetsthe road,” the Air Force will continue to
 integrate capabilities with those ofground commanders by modernizingour TACPs. We are currently reviewingTACP manning within the Air CombatCommand (ACC) to ensure we have theright numbers and types of airmen work-ing with the various echelons of newground force organizations. We willmake sure we have the right ratios ofTACs and ASOCs where and when theyare needed.
 The Army also needs to reevaluate itsdoctrinal concepts that call for air op-erations to be tied to and deployed withcorps as maneuver elements. Recentwarfighting experience has shown thatthe corps most likely will not be thelowest deployed element.
 The Air Force is also in the process ofacquiring the most advanced targetingand communications equipment avail-able to assist the TACPs in their diffi-cult tasks. However, simply recruiting,equipping and training these highly mo-tivated airmen aren’t enough. We need tomake sure they have both quick and sur-vivable ways to maneuver and employ.
 The Army’s SBCTs are making greatstrides toward that end. The new Strykervehicle is agile and fast. It affords battle-field protection against munitions up tothe rocket-propelled grenade (RPG)class of weapons.
 The fielding of the first SBCT de-mands the services carefully scrutinizehow to combine the capabilities of bothterrestrial and airborne systems toachieve the maximum desired effectswithin the battlespace. These medium-weight force units are bringing a here-tofore unknown combination of agility,survivability and lethality; they are sig-nificantly more powerful than light bri-
 gades and half the weight of currentheavy brigades. They are the interimstep in the long-term transformation ofour ground forces and will be aroundfor many years.
 We must make certain TACPs havethe same level of agility and survivabil-ity that their Army counterparts have.To ensure our TACPs can go where theSBCTs go, they need similar equip-ment. That means our TACPs needStryker vehicles.
 An Army/Air Force memorandum ofunderstanding (MOU) that addressesthese equipage issues exists and callsfor the Army to provide vehicles toTACPs and other air elements assignedto ground force elements.
 Overcoming the Tyranny of “StovePipes” for a COP. To achieve successin future conflicts, our TACPs will needan ever-increasing ability to know the fullthree-dimensional battle array at a glance.
 Air Combat Command CommanderGeneral Hal Hornburg has established aseries of six focus areas for the com-mand. One of those—information op-erations—has as its goal “[To] integrateair, space, intelligence and informationoperations capabilities into a seamlessarray providing real-time, actionableinformation to its users.”
 Probably the single most daunting taskfacing our command, control, commu-nications and computers (C4) commu-nity is that of getting needed informa-tion access to all levels in the JAGOenvironment. Past constructs were builtto feed information up the chain to thecommanders and, in turn, feed deci-sions back down the chain. True trans-formation requires we become more“information agile.”
 Our TACPs (as end users) have a needto know exactly where the “good guys”and the “bad guys” are throughout thebattlespace to be most effective. Thisrequires they be able to push and pullacross the information pathways of allservices to build and have a commonJAGO picture. It is imperative we con-tinue to build programs that bridge theinformation service stove pipes builtover the course of 50 years. To be effec-tive, combat information must not beviewed as the “property” of any givenservice or entity. Integration of infor-mation must happen both horizontallyand vertically.
 If information is power, then we makeour entire joint force stronger by mak-ing information available at all levels.But even having acute situational aware-
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 The Air Force believes that any terminal attack controller, including FISTers, must have alevel of training and currency equal to that required of a TACP, combat control team andMarine terminal air controllers to plan and control a CAS mission involving USAF aircraft.Photo by MSGT Val Gimpis
 ness is not sufficient alone to win inmodern battlespace. We need to thinkabout how we think. We must train andeducate our warriors, from the mostsenior commanders on down, on whatinformation is available, how to use itbest as well as what possible pitfallsawait them in information age warfare.
 JAGO is Ripe for Revision and Growth.The battlespace of future conflicts willnot be characterized by linear means,but rather by nonlinear and noncontigu-ous areas of operations—leaders in allthe services agree on this statement. Asour land, sea and air forces begin trans-forming toward more flexible and inte-grated capabilities, we must be evermindful of the need to assess and re-spond in a timely fashion to the de-mands of future conflict.
 Enabling technologies in the realmsof communications, graphics and com-putational tools, and enhanced weap-onry across the spectrum are forcing thearmed services to reevaluate how andwhy we engage an enemy. The adventof precision for both geo-location andstrike as well as multi-spectral sensingsystems now affords our fighting menand women a previously undreamt oflethality and accuracy. With these en-hanced systems comes a need to re-lookhow we use them.
 JAGO—It Ain’t Just CAS. Tradi-tionally, we have described air attackand “bombing” as fitting into one ofthree missions categories: close air sup-port (CAS), air interdiction (AI) or stra-tegic attack (SA).
 CAS missions are those flown in closeproximity to friendly forces that requiredetailed integration with those forces toavoid fratricide. AI missions are de-fined as those having an effect on en-emy forces before they can engagefriendly forces and are flown in ad-vance of friendly ground forces—be-yond the fire support coordination line(FSCL). SA missions are associated withstriking enemy leadership, commandand control, war-sustaining resourcesand critical infrastructure to directlyachieve strategic outcomes.
 Air attack missions flown inside theFSCL currently require a great degreeof coordination, deconfliction and skill.
 Further, the techniques and proceduresfor employing in this area differ through-out the various theaters. Any fire sup-port officer (FSO) or air liaison officer(ALO) can tell you that this is a point ofconstant friction and endless debate.
 Another point of friction is the lack ofunderstanding of what is and what is notCAS. Operations in Afghanistan high-lighted the misconceptions and confu-sion that exist between CAS and time-sensitive targeting (TST).
 The two areas are quite different, es-pecially in regard to the rules of engage-ment (ROE) and the level of engage-ment authority. TST can occur regard-less of the position of friendly forcesrelative to enemy forces—CAS is de-fined by that relationship. TST is sub-ject to more centralized control andtarget approval, while CAS is designedto be responsive to the lowest level thatneeds assistance on the ground. CAS isa mission; TST is a process and caninvolve interdiction, CAS, strategic at-tack (as we saw in the opening attacksof OIF on 19 March 2003 against anIraqi command and control compound)or any other mission.
 Unfortunately, the mindset of “It’s allCAS to me” continues to exist amongmany ground warriors in the field, lead-
 ing to disagreements and consternationbetween soldiers and airmen—but muchworse, it can have negative conse-quences in terms of optimally employingour respective forces in joint operations.
 One collateral issue that has been get-ting some dialogue lately is the mis-taken belief that the Air Force is some-how not in favor of Army terminal attackcontrollers. This is not true. The Air Forcedoes not believe that a fire support teammember (FISTer) is incapable of control-ling an air attack—they are highly ca-pable and dedicated warriors.
 What the Air Force does believe—forthe benefit of all forces involved—isthat any terminal attack controller musthave a level of training and currencyequal to that required of a TACP, com-bat control team and Marine terminalair controllers to plan and control a CASmission involving USAF aircraft.
 This is not an issue of merely fillingout and reading a 9-line CAS briefingform. It takes advanced situationalawareness and weapons systems knowl-edge to both “rack-and-stack” multipleflights of attack aircraft and choose thecorrect delivery system and ordnancefor desired effects. Couple these basicneeds with the ability to determine ap-propriate restrictions and control mea-sures in a complex environment and ourreason for insisting on a minimum levelof training and currency becomes clear.
 In cases of emergency, we maintainemergency CAS (ECAS) procedures.However, by definition, there is never atime when we plan to do ECAS.
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 SOF training at Pope Air Force Base, NorthCarolina. SOF have acted as human sen-sors for offensive air operations. Photo by
 Tech. Sgt. Michael Featherston
 There is a concerted effort among theservices to develop a joint terminal at-tack controller (JTAC) standard. JTACcertification programs are a needed pieceof the JAGO puzzle. It is time to standup a JTAC Center of Excellence. TheAir Ground Operations School (AGOS)at the Air Warfare Center, Nellis AirForce Base, Nevada, is the preeminentlocus for both developing and teachingthe evolving tactics, techniques and pro-cedures for use in JAGO. AGOS wouldbe an excellent location for a JTACCenter of Excellence.
 As we transform our fighting forcesand training methods, we need to trans-form how we conduct JAGO as well.
 Redefining the Bridge Between CASand AI. Lessons from Operations DesertStorm in the Gulf in 1991, DeliberateForce in Bosnia in 1995, Allied Force inKosovo in 1999, Enduring Freedomand early returns from Iraqi Freedomhammer home the use of asymmetricalair attacks—the application of forcefrom the air at specific points and timesthat cannot be prevented by the adver-sary—in the prosecution of enemyground forces in an environment con-taining few or no friendly ground forces.These operations highlight a doctrinalissue with JAGO.
 Adding to this issue is the increasedinvolvement of SOF in executing JAGO.Integrating SOF and conventional forceson a routine basis is a step we mustmake as we transform toward a moreeffective joint force.
 SOF Wars. In the Afghan 2001 andIraq 2003 campaigns, there were manyscenarios in which we employed air-power as an element of those joint cam-paigns to achieve the joint forcecommander’s (JFC’s) goals that did notinvolve troops in contact. Iraqi Free-dom also saw massive use of SOF forcesin a more conventional role.
 These scenarios don’t fall within thedefinitions of CAS or AI. Rather, theywere situations where a small numberof SOF or friendly forces acted as hu-man sensors to provide accurate datathat enabled offensive force applicationfrom airborne systems.
 As we continue to see greater integra-tion of unconventional ground forces toaccomplish this kind of function, wehave an expanding set of issues withregard to lines of control and employ-ment doctrine. It may be time to rethinkand adjust the doctrine associated withJAGO. The first step toward this end isto define the “undefined” battlespace.
 Battlefield Air Operations (BAO). Des-ert Storm, Deliberate Force, Allied Force,Enduring Freedom and Iraqi Freedomsaw the use of airpower as a distinctmaneuver element against enemyground forces. Its effects were asym-metrical, and it was used in this mode ona large scale. These kind of air attackswere not the only air-to-ground opera-tions conducted during these operations,but they do stand out as a use of airpowerin a fashion relatively different fromtraditional surface attack mission cat-egories and present a potent option foruse in future joint campaigns.
 In these conflicts, air operations againstan enemy arrayed on a battlefield wereconducted using innovative concepts ofoperations and combinations of target-ing methods to create desired opera-tional effects. Currently, some of theseair operations are not described verywell in either Air Force or joint doc-trine. Specifically, BAO are air opera-tions against enemy regular and irregu-lar ground forces in instances where“friendly” ground forces are not presentor, when present, are engaged in actionsin direct support of the air operations.Clearly, an update to current doctrine iswarranted for the benefit of future jointforce commanders.
 During OEF, the preponderance of airattacks that resulted in the progress madeby the Northern Alliance—ultimatelyleading to the removal of the Talibanregime—were flown as BAO events. Inthese instances, BAO created signifi-cant operational effects including shock,degradation and destruction of en-trenched enemy forces. BAO was thekey enabler for Northern Alliance forcesto capture Mazar-e-Sharif, Qala Qatar,Kabul and Toloqan in the north andKandahar in southern Afghanistan.
 There were other air operations con-ducted independently of support toground forces, particularly after theNorthern Alliance gained control of alarge portion of Afghanistan. These airattack operations supported an aerialscheme of maneuver and targeted dis-persed retreating and fleeing al Qaedaand Taliban ground forces.
 When matched with new operationaldoctrine and capabilities, new warfight-ing approaches can significantly en-hance if not revolutionize the way weconduct warfare. BAO in OperationAllied Force, OEF-A and OIF are thegenesis of such a merger. BAO—whenviewed in terms of developing a com-prehensive concept of operations in-volving an aerial scheme of maneuver,real-time fusion, time-critical targeting,support by SOF and integration withother surface forces—has clearly dem-onstrated a warfighting advantage oftransformational character.
 To capitalize on this capability, it isimportant to define BAO as distinctfrom CAS and AI for two principalreasons: (1) to highlight a critical capa-bility for JFCs and (2) to ensure theproper organization, training and equip-ping of joint forces for the effectiveconduct of this mission.
 With recognition of BAO as a distinctmission area, the appropriate actionsrequired to train, maintain and equip forthat mission will follow. In addition,such delineation would establish the re-quirement to provide appropriate com-mand and control arrangements for BAO.
 TACPs and ASOCs would be givenappropriate systems, capabilities andtraining to facilitate such operations.Emphasis, if not acceleration, of inter-operability upgrades for terminal aircontrollers and existing aircraft also isneeded. New targeting and attack capa-bilities as well as improved intelligence,surveillance and reconnaissance (ISR)fusion would result and bring signifi-cant improvement in Air Force surface
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 A SOF commando from Task Force K-BAR conducts special reconnaissance on an undis-closed location in Afghanistan during Operation Enduring Freedom.
 attack capabilities, flexibility and accu-racy.
 Taken together and in concert withchanges in doctrine, such upgrades canensure BAO is solidly established forfuture JAGO.
 Likewise, based on an understandingof BAO, a better working relationshipbetween the Army and Air Force can befostered to fight more effectively. Battle-field collection devices and Army intel-ligence assets will be needed for opti-mal execution of BAO. This support iscritical for the air scheme of maneuverand both operational and tactical success.
 Effects-Based Targeting is the Hall-mark of Well-Orchestrated JAGO. Aneffects-based targeting methodologywas critical to the resounding successesin I Corps’ 2002 Warfighter Exercise.The unprecedented joint effects target-ing method was used in a way thathighlighted the magnifying results ofviewing JAGO in terms of desired ef-fects vice simply moving men, materialand firepower to engage and attrit anenemy.
 Effects-based processes must under-pin any new BAO doctrinal develop-ment in support of future joint force, airand ground component commanders.
 Putting It All Together. The JAGOenvironment is extraordinarily complexin its breadth and scope. The Air Forceand Army are committed to transform-ing our forces and our methods to maxi-mize effects across the spectrum of con-flict. We recognize that the crux of truejoint integration is making sure we have
 done everything we can to shape ourforces and doctrine in ways that makerapid success in the battlespace a cer-tainty. To guarantee this successfultransformation, recognizing and actu-alizing innovation and new constructsin JAGO is crucial.
 Establishing TACPs and ASOCs asweapons systems, acquiring the mostadvanced communications and graphicdisplay tools available, and ensuringthe compatibility and interoperabilityof our airmen operating with SBCTs byequipping them with Stryker vehiclesare actions required to match the “air”piece of JAGO with the transformationof its ground element.
 Continuing and spurring our techno-logical efforts to connect stove-pipedinformation systems in order to makebattlefield information available at alllevels of the continuum is critical tofuture successes. Adherence to jointforce standards rather than service lega-cies will enable our forces not only tocommunicate, but also to evolve syner-gistically into a truly integrated fightingforce.
 Developing a JTAC Center of Excel-lence is a keystone to the transforma-tion of JAGO. This center can serve asa single-source wellspring of informa-tion and training as well as the arbitratorof healthy dialogue and debate to pro-duce a common understanding of JAGOacross the services.
 Establishing BAO as a separate mis-sion will bridge the gap between thetraditional, linear battlespace of the past
 and the reality of the nonlinear, noncon-tiguous and nontraditional battlespaceof today and tomorrow.
 JAGO will continue to be an integralelement of joint warfare. How effectivethose operations will be depends onhow far we are willing to go in trans-forming traditional approaches to air-ground operations and doctrine with theaim of achieving true jointness—theuse of the right force at the right place atthe right time.
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 Whatever defeat mechanismsare employed in a particularengagement, the outcome
 generally is decided by how well oppo-nents can maneuver, destroy and sup-press, protect and lead at the point ofdecision in the settings imposed by themission and environment. This abilityto perform these four basic functions ofcombat and, thus, influence the out-come of battles and engagements isreferred to as combat power. It hasmeaning only in a relative sense—rela-tive to that of the enemy—and has mean-ing only at the time and place whereoutcomes are determined.
 This is how the US has thought ofcombat power since this definition wasintroduced in the 1982 version of thecapstone tactical manual FM 100-5,Operations. But what is interesting tonote today, is that while modern infor-mation technologies enhance all the tra-ditional elements of combat power, theyhave the potential of revolutionizingfirepower.
 To fully appreciate this, we have tofirst think of this element of combatpower more broadly. In a modern sense,firepower combines all lethal and sup-pressive effects against enemy person-nel, organizations and materiel. Firepowerprovides the enabling, violent, destruc-tive and suppressive force essential torealizing the effects of maneuver. It is themeans of suppressing the enemy’s fires,neutralizing his tactical forces and de-stroying his ability to fight. This is doneby killing, wounding or paralyzing theenemy’s soldiers and by damaging themateriel and installations necessary forhis continued combat effectiveness.
 But achieving superior relative lethaland suppressive effects in a given situ-ation will require more than raw fire-power. It will hinge on the ability to findand identify suitable targets; decide andplan strikes quickly; engage with sys-tems within reach; apply both lethal andsuppressive effects with precision, vol-ume and potency; employ weapons sys-tems flexibly; replenish supplies of mu-nitions; and assess the results of strikes.Enhanced technologies will improve thechances that friendly soldiers will em-ploy overwhelming lethal and suppres-sive effects when and where required.
 However, there is nothing new in whatI have said so far. Destroying the ene-my’s equipment and killing enemy per-sonnel may not always be necessary oreven desirable, depending on the situa-tion, but it may be sufficient to suppresstheir ability to function. Some suppres-sive, incapacitating and psychologicalshock effects are byproducts of lethaland destructive weapons; some are prod-ucts of nonlethal weapons, such as jam-mers and various other incapacitants.Enhanced technologies can greatly im-prove the ability to produce both lethaland suppressive effects in the future.
 The lethal firepower and suppressiveeffects system combines lethal, inca-pacitating and psychological (shock)effects against personnel, organizationsand materiel. One measure of effective-ness is the ability to concentrate andshift these effects as required within thescheme of operations. This involvestargeting, precision, lethality, range andmobility.
 The following is taken from a 100-page white paper “New ParadigmTactics and Organizations” the au-thor is writing for the Deputy Chiefof Staff for Doctrine, Concepts andStrategy (DCSDCS), Training andDoctrine Command (TRADOC).
 Ed
 RevolutionizingFirepower:
 The Enabling Destructiveand Suppressive Element
 of Combat PowerBy Brigadier General (Retired) Huba Wass de Czege
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 Better targeting and greater precisionin delivery achieves better effects perround, but they also achieve greatereconomy because the basic loads oftactical organizations last longer. Andincreasing the lethality or suppressiveeffect per pound of munitions couldgreatly enhance the potency of the on-board basic load.
 The longer range at which targets canbe engaged greatly increases the num-ber of engagement opportunities from agiven position. More importantly, itmultiplies the number of opportunitiesto concentrate firepower and suppres-sive effects in support of subordinatecombined arms tactical organizations.It also speeds the sequential concentra-tions of support between foci of effort.
 Enhancing the air and ground mobil-ity of delivery systems can enhance thespeed and agility with which “bases offire” can be positioned, repositionedand protected. Overall, the lethal outputper person of fire support organizationspotentially could be increased dramati-cally.
 These are all important ways to im-prove fire support systems, but they donot affect basic paradigms. There areseveral developments that will: ambush-like strikes; changing roles of direct andindirect fires in schemes of maneuver; anew suppression paradigm; and proac-tive and reactive fire networks.
 Ambush-Like Strikes. The ability toacquire, track and process more targetsat greater ranges revolutionizes fire plan-ning—particularly in the ability to planand execute long-range ambush-likestrikes using large volumes of precisionand suppressive weapons in synergisticcombinations against specific organi-zations or functional groupings.
 The concept of time-on-target (TOT)artillery strikes is not new. However inmany cases it will be possible to strikethe many discrete targets that comprisethe essential elements of a military or-ganization or functional grouping at thesame time.
 There are great advantages to employ-ing precision weapons in large numberswithin a compressed timeframe. But theadvantage of precision fires begins todegrade rapidly once the enemy beginsto evade and the difficulty of targetingincreases.
 Engaging in a very compressed time-frame also magnifies suppressive ef-fects. Suppressive munitions can be in-terspersed with precise ones. Commu-nications can be jammed, electronics
 can be made inoperable and humanscan be isolated, shocked and disori-ented. Thus the enemy could be pre-sented with an overwhelming problem.
 These ambush-like engagements couldcause more rapid and complete organi-zational collapse.
 Equally important will be a planningmindset that sees target sets in terms oftheir systemic significance. This merelyrequires the adaptation of the principlesof target value analysis (TVA) devel-oped by the Field Artillery School in theearly 1980s. This approach to deep battletargeting was used to identify the high-est payoff targets (HPTs) in a large forcearray based on our knowledge of Sovietdoctrine, the context of the engagementand the mission of the friendly force.
 The capability to conduct such preci-sion ambush derives from enhancedsituational understanding with savvyanalysts who can identify targets of thegreatest systemic value, the ability touse information technologies, and a lay-ered and fused sensor system to evolvefire plans and achieve multiple high-speed sensor-to-shooter linkages. It alsoderives from a layered system of fire-power and suppression with the mobil-ity and reach to engage the high-valuetargets of an entire formation in depthand simultaneously (rather than sequen-tially and over time).
 While ambush-like TOT strikes arepossible in theory, current organiza-tions and methods require revision.Today’s organizations and fire deliverymethods are optimized for serial en-gagements rather than parallel engage-ments of multiple HPTs.
 The Changing Roles of Direct andIndirect Fires in Schemes of Maneu-ver. Advancements in indirect fire sup-port could affect the force’s ability tomaneuver greatly and change the rolesand relationships of direct and indirectfires at the lower tactical levels in mecha-nized combat. By indirect fires, we meanany fires that originate from beyond-line-of-sight (BLOS) to the target. Be-ing able to begin an engagement out ofvisual contact and reliably create de-
 sired lethal and suppressive effects al-low a more rapid advance in assaultingmaneuver.
 Increasingly, the combined armscommander’s preference in a “deliber-ate” situation will be to use indirectprecision munitions to open engage-ments and carry the burden of killing.This is because having confidence inthe lethality of these systems, he canavoid revealing his forward direct firesystems and can save direct fire ammu-nition for tasks to which they are bettersuited. He will prefer to initiate actionwith direct fire systems in hasty situa-tions because of the relative rapidity,reliability and simplicity with whichthese systems can be brought to bearunder chaotic conditions.
 Thus in deliberate engagements, hewill engage his objective with precisionindirect fires just before he clears thelast “inter-visibility line.” Then he willassault through the objective using di-rect fire systems to suppress and deci-sively finish the enemy.
 In dismounted warfare, the change isnot so extreme because indirect sys-tems have been the most lethal instru-ment for at least a century. But eventhere, the ability to control and focuslethal and suppressive effects duringclose combat assault could be greatlyenhanced. This permits a more rapidand secure closure.
 Information age fire support willchange the way combined arms com-manders plan their battles and engage-ments. Because they will be able tocount on the effects of precise fires andsuppression to a much higher degree,they will plan their maneuver aroundthose expected results.
 There also will be more stringent op-erational control over the allocation ofmunitions, especially the more capable,more precise and, thus, more expensivekind that will never be available in un-limited numbers.
 To the extent that greater understand-ing of the enemy situation leads to morefrequent deliberate engagements, highercommanders will be able to allocate
 “Advancements in indirect fire supportcould affect the force’s ability to maneu-ver greatly and change the roles andrelationships of direct and indirectfires at the lower tactical levels inmechanized combat.”
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 such munitions more often, based onrequirements. For instance, if the objec-tive of an attack is an organization com-prised at most of x key targets suitableto such munitions, the allocation ofmunitions for that mission could bebased on x and conditioned by only twoother factors—uncertainty about theenemy and the importance of the mis-sion. This is similar in theory to formerUS Army doctrine for the allocation oftactical nuclear munitions.
 New Suppression Paradigm. Stillanother development that affects basicparadigms is the great potential for en-hancing suppressive effects that are notthe byproduct of lethal munitions. Aprecision munitions-dominated battle-field may produce much less suppres-sive byproducts. This is not a problemin standoff attrition engagements, such ascounterbattery fire, but it is a problem inthe assault phase of close combat.
 The large number of conventional mu-nitions required to kill produce a greatsuppressive byproduct of blast and fly-ing steel well beyond the munitions’lethal radius. This effect can keep en-emy resistance in check while the as-sault force is closing.
 Fire support with precision munitionshas a much smaller suppressive by-product. Far fewer rounds are requiredto produce lethal effects, and it is gener-ally not wise to use these expensivemunitions to fire at anything but con-firmed targets.
 At the same time, it would not beprofitable to transport tons and tons ofconventional munitions across oceansmerely to serve suppression require-ments during close combat. Future sup-pression weapons could combine theproperties of some crowd-control weap-ons with methods for degrading the per-formance of soldiers and defeating the
 functioning of weapons, vehicles, elec-tronics, communications and optics.
 These enhanced suppressive weaponswould have the additional benefit ofbeing tailorable to the situation. Theycould be combined with lethal muni-tions, as required, and capable of fargreater suppressive output per ton thanconventional munitions.
 Proactive and Reactive Fire Net-works. Another development affectingbasic paradigms is the concept of net-working fires, sensors and commandand control in several contexts—forceprotection, defense and offense. Com-bining such capabilities can yield activeorganization-level protection systems,rapidly reactive defenses and proactivesystems in support of offensive maneu-ver.
 The Soviet Army of the 1980s under-stood the potential of these systems.The US Navy and Marine Corps havegained some experience with network-centric warfare in Operation Sea Dragonand other experiments. The Sovietswould have called their approaches “sur-veillance strike complexes.”
 A surveillance strike complex is anaptly named very rapid reactive system.Any penetration of the area of surveil-lance is immediately identified friendor foe, an engagement decision is made,the optimum “shooter” of the momentis selected, targeting data is sent to thatshooter, the target is engaged, damageis assessed and the cycle may repeatagain, if required. This entire “kill chain”could be automated, or it could containhuman nodes as sensors or decisionmakers. Some elements could be verylow-tech.
 To a US Army artilleryman, this looksvery much like old news. The Army’slong-established and well-functioningcounterbattery system integrates long-
 range radars, automated fire control andfiring batteries in “quick-fire” loops.Well-planned defenses of all the ser-vices for most of the last century in-cluded such rudimentary surveillancestrike complexes although sensors wereforward observers (FOs) or manned ra-dars linked by radio or telephone to firedirection centers (FDCs) that furtherwere linked to aircraft or to firing bat-teries on the ground or afloat. The re-placement of analog with digital tech-nology greatly speeds the kill chain andrenders it far more efficient.
 The more important point is that thisconcept has great potential at everylevel from the smallest tactical unit up-ward within each service and across ser-vice boundaries. It is theoretically pos-sible to establish systems at every levelto respond very rapidly to every recog-nizable hostile phenomenon.
 Two important points need to be madeabout surveillance strike complexes.First, ground targets will be the mostdifficult to differentiate, especially incircumstances where neutral civiliansand hostile combatants are intermixedand immersed in ground clutter. Thescience of automatic target recognitionis advancing rapidly but will remain theweakest link for some time.
 Second, this application of technol-ogy has the potential for strengtheningdefenses to a remarkable degree, espe-cially in circumstances in which targetdiscrimination is not a great concern.We also should expect our opponents toexploit this concept.
 The Soviets in the 1980s were verymuch interested in applying similar con-cepts to the offense—these they called“reconnaissance strike complexes.” Ina surveillance strike complex, the en-emy initiates action that suits him wellfor defensive situations. In a reconnais-sance strike complex, the reconnais-sance element of the system initiates thekill chain.
 The idea is based on the same funda-mental notion as the old German con-cept of “reconnaissance pull tactics”where reconnaissance units looked at“surfaces and gaps” in the enemy dispo-sitions to find maneuver opportunities.Here the network is established in sup-port of offensive maneuver and respondsimmediately when certain triggeringevents occur or sought-after targets arefound.
 Firing resource availability is not basedon the chance of their availability. Re-sources are deliberately emplaced based
 Revolutionizing Firepower
 • Exploit the new complementary relationship between indirect and direct fires.
 • Adopt new planning paradigms for fire and maneuver.
 • Integrate long-range target acquisition into fire support systems.
 • Understand how to optimize beyond-line-of-sight (BLOS) capabilities at thelower tactical levels.
 • Learn how to network fires, sensors, and command and control for forceprotection, defensive and offensive purposes.
 • Enhance the suppressive effects of modern “fire support” systems.
 • Organize for and employ large-scale precision and suppressive time-on-target (TOT) strikes against systemic wholes.
 • Enhance the ability of the echeloned system to concentrate combined effectsin depth and shift the foci of concentration flexibly throughout the battlespace.
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 on best estimates of requirements and arededicated to respond reliably and instantlywhen the triggering event occurs.
 All future offensive actions at all lev-els could be supported by reconnais-sance strike complexes keyed to find-ing and destroying specific key compo-nents of the enemy’s system of defense.
 Offensive operations also will dependon reactive protection systems. Theseare, in essence, a mobile variant of de-fensive networks. An ever-increasingdanger for advancing air or groundmaneuver is entering the zone of effectof a surveillance strike complex. Anypotential opponent could cover everyprepared defense at every echelon withdifficult-to-spot sensors and hiddenobservers networked to indirect surfaceand air defense weapons.
 A two-pronged approach is requiredto avoid unacceptable casualties whenthese kinds of defenses cannot be outflanked and there is insufficient time toreduce them with standoff means only.On the one hand, over watching recon-naissance strike complexes could findand dismantle the most vulnerable ele-ments of the opposing unit’s systemahead of the advance. But this will usu-ally be insufficient and need to be ac-companied by a layering of reactiveprotection systems that are really veryrapid counterfire systems set to reactimmediately to defeat any source ofmissile, artillery, mortar or rocket fire.
 Relatively close-in “reactive protec-tion” from long-range, high-caliber di-rect fire systems is also possible. Thesesystems can be organized into attackingnetwork-centric air and naval forma-tions, but these principles also apply totactical combat formations on land.
 One of the great dangers to mobileground tactical units will be encounterswith hidden dismounted infantry armedwith simple antitank weapons or directfire systems in “keyhole” positions. Inthese cases, active and passive protec-tion alone could be insufficient. Classi-cal overwatch techniques using vehicu-lar optics and direct fire weapons alsocould be insufficient. But combiningthese with a system of overwatch that iscapable of sensing the first enemy shot,locating the source and immediatelyengaging it with a combination of lethalprecision and suppressive effects couldbe sufficient to limit casualties and per-mit more rapid and more audaciousadvances.
 If the enemy came to understand thatany shot fired at the friendly unit could
 Brigadier General (Retired) Huba Wass deCzege is a Training and Doctrine Com-mand (TRADOC) consultant for advancedwarfighting experiments, wargames andother studies; was one of the principaldevelopers of the Army’s AirLand Battleconcept; and the founder and first Directorof the School of Advanced Military Studies(SAMS) at Fort Leavenworth, Kansas. Healso serves as an advisor on future jointoperating concepts for the Joint Staff atthe Pentagon and Joint Forces Commandat Norfolk, Virginia. In a previous assign-ment, he was a Special Assistant to theSupreme Allied Commander Europe(SACEUR) and Secretary General of NATO.General Wass de Czege retired in 1993after serving as the Assistant Division Com-mander (Maneuver) of the 1st InfantryDivision (Mechanized), Fort Riley, Kansas.He holds an MA in Public Affairs fromHarvard University.
 result in an immediate and deadly re-sponse, he could be greatly deterred.
 While some portions of these capa-bilities have been demonstrated in re-cent combat situations, we also haveseen failures. Failures tend to be at thebeginning and end of the kill chain (tar-get identification and damage assess-ment) when human eyes are replacedwith technical sensors and when firingdecisions are based on inadequate dis-crimination. Reactive protection sys-tems also will have problems findingthe source of missiles without predict-able trajectories.
 These are issues we will resolve even-tually, but so far we have been generousin funding shooters and far too miserlyin funding the networking and sensingcapabilities to make these systems reli-able. The full potential of modern orga-nizations only can be achieved whenvital networks are functioning. Theircombat power contracts dangerously asnetworks are degraded.
 Impact on Organizational Designs.These new capabilities will require newapproaches to organizational design.Robust over-the-horizon target acqui-sition (TA) capabilities could becomean integral part of fire support organiza-tions at every level. In a system forBLOS fighting, every link is equally im-portant for success.
 Dedicated aerial targeting sensors en-sure the latest and most timely targetingdata and report fire mission results. Thesecould become a permanent feature of firesupport systems at every level that hasindirect or BLOS capabilities.
 The current practice of relying on dual-purpose reconnaissance, surveillanceand TA (RSTA) organizations for thisvital function represents a false economybecause it makes this important newpotential only conditionally available.RSTA organizations must serve twomasters: the commander who wantsdecision information and other equalelements of the command who need TAsupport. In the future, combined armscommanders will prefer to separate RSTAfunctions in organizational designs.
 An important measure of the effec-tiveness of any system of lethal andsuppressive support is the degree towhich commanders can concentratecombined effects at critical foci andwith what agility they can shift thoseconcentrations to new foci within bothhasty and deliberate settings. To theextent that echelons within tactical or-ganizations share an understanding of
 the situation and are unified in purpose,new technical combinations make itpossible to reinforce the efforts of orga-nizations more than one echelon deep,as is the current practice. These newtechnical combinations are primarilymore integrated fire control and greateraccuracy and ranges for higher levelsupporting systems.
 In deliberate situations, the potentialfor reinforcement in depth is far greaterthan in hasty ones. In hasty situationsthe nearer and more responsive compo-nents of the overall system will havegreater value. Therefore it will still beimportant to provide a layer of firesupport for each echelon, but what isrequired at each layer is still in question.All-told, the combination of integratingfire control in depth and increasingrange, accuracy and functional agilityfor lethal and suppressive support ateach echelon can greatly enhance theproductivity of the overall system.
 What can be done to enhance fire-power effects is impressive. Overall,the lethal output per person of fire sup-port organizations potentially could beincreased dramatically. Enhanced tech-nologies can improve the degree towhich the organization can bring tobear lethal and suppressive capabilitieswhen and where required.
 But the key is to do more than improvecurrent approaches. We must designnew organizations and tactical methodsto exploit the new approaches. (See thefigure.) Such changes easily could lead toorder of magnitude increases in firepowereffects—could revolutionize fires.
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 With those three words, MajorBill Howard, Fire SupportOfficer (FSO) for the 3d In-
 fantry Division (Mechanized) AviationBrigade, gave the green light for the 3dDivision Artillery (Div Arty) howitzersto destroy the intelligence, surveillanceand reconnaissance (ISR) observationposts (OPs) along the Kuwait-Iraq bor-der in Operation Iraqi Freedom (OIF).Less than 60 seconds later, the night skylit up with brilliant flashes of light as 54howitzers from the three direct support(DS) battalions of the Div Arty fired thefirst rounds of the war for the MarneDivision. As projectiles hurtled towardtheir targets, the motors of the rocket-
 assisted projectiles (RAP) ignited, leav-ing telltale streaks across the moonlesssky.
 While the world watched, the Redlegsof the 3d Div Arty and AH-64 Apachepilots of the aviation brigade performedtheir jobs with deadly precision. Apachehelicopters patiently hovered in air battlepositions, observing the effects of theartillery barrage, waiting to hear“Rounds Complete” so they could moveforward and complete the destructionof the OPs.
 OIF was a watershed event for the 3dInfantry Division. Never in the historyof warfare has a division moved so far,so fast: 720 kilometers in 21 days.
 The Div Arty headquarters occupiedBaghdad International Airport andlooked back on our accomplishmentswith a sense of pride. Among our firsts—first use of the M109A6 Paladin in com-bat, first use of the M7 Bradley firesupport team (BFIST) vehicle in com-bat, first employment of the divisionalmultiple-launch rocket system (MLRS)battalion in combat, first use of advancedFA tactical data system (AFATDS) incombat, first use of sense and destroyarmor (SADARM) in combat, and firstuse of the M795 improved high-explo-sive (HE) projectile in combat.
 The missions were equally impres-sive: 610 DS missions fired for a total of13,923 155-mm rounds sent down-rangeand 90 counterfire plus 26 reinforcingmissions for a total of 794 MLRS rock-ets and six Army tactical missile system(ATACMS) missiles fired in support ofV Corps shaping operations.
 This article outlines our observationsin OIF with an eye toward continuing to
 “Greta… Greta… Greta.”
 By Colonel Thomas G. Torrance andLieutenant Colonel Noel T. Nicolle
 OBSERVATIONSFROM IRAQ:
 The 3d Div Arty in OIF
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 improve our systems and ensuring theField Artillery maintains its stature asthe King of Battle.
 Terrain and Enemy. To understandthe battlefield environment, one mustunderstand the terrain and enemy wefought. Our zone of operation stretchedfor more than 700 kilometers, begin-ning with the flat, relatively featurelessdesert terrain along the Kuwait-Iraqborder in southwestern Kuwait to theurban sprawl of Baghdad. Along theway, we encountered the compart-mented terrain of the Euphrates RiverValley that restricted movement to roadsand highways due to the numerous ca-nals and ditches.
 We faced three distinct types of Iraqiforces: the Regular Army, RepublicanGuard Forces and Saddam Fedayeen.The Regular Army fought hard and putup a respectable fight. The RepublicanGuard, considered the regime’s centerof gravity, was not as aggressive as theirirregular counterparts but was bettertrained—as evidenced by their abilityto mass multiple artillery units against asingle target.
 The unexpected strength was the ir-regular Fedayeen and Baa’th Party mi-litia. These groups were very aggres-sive, well armed and fanatical in theirconsistent attacks against superior fire-power. They presented a threat to coali-tion forces from all sides, anywhere,anytime. There was no sanctuary orsafe haven from potential attack.
 M109A6 Paladin. The combat per-formance of the M109A6 Paladin wasmagnificent. It is an extremely capablesystem that consistently put roundsdown-range in less than two minutesafter mission receipt, even while on themarch. Firing batteries regularly firedfrom superhighways, narrow second-ary roads and open desert to delivertheir munitions with devastating accu-racy. The system held up extremelywell to the rigors of battle as shown byour fighting strength’s never droppingbelow 51 of 54 systems.
 However, the system needs a few im-provements. First, we had problems withthe M93 chronograph and W92 andW93 power data cables. The M93 isfragile and often not mission-capable.Long lead times for repairing or replac-ing M93s make this problem worse.
 Additionally, there is no clearly de-fined troubleshooting guide that ex-plains the interoperability of the M93,automatic fire control system (AFCS)and AFATDS. Many times a firing bat-
 tery lost all muzzle-velocity variations(MVV) data on a howitzer when theM93 sent an erroneous reading to theAFATDS in the platoon operations cen-ter (POC). In combat, most units simplyused shooting strength as a baseline forthe guns and turned the M93 off.
 In addition, we experienced manygenerator failures and leaking elevationcylinders while firing M203 propel-lants or high-angle missions.
 Our final concern is that the Paladinwas easily outranged by Iraqi cannonsystems. Throughout the conflict, wewere outranged consistently by the G-5and GHN-45 155-mm weapon systems.As a result, we had to position wellforward in the maneuver formationsduring movements and position veryclose to the forward line of troops(FLOT) when stationary to ensure wecould mass all firing units. This createdforce protection concerns (addressedlater in this article).
 Future systems need to address thisrange disparity and achieve a conven-tional munitions range of 40 kilometerswith extended-range munitions out to50 kilometers.
 M7 BFIST. The M7 BFIST performedbrilliantly. For the first time, the artil-lery community has a vehicle that al-lows FISTs to keep up with their ma-neuver counterparts and remain in thefight. Every crew praised BFIST’sspeed, survivability and capability as acommunications platform. It gave thecompany FSO the ability to remain wellforward in maneuver formations with-out compromising his safety.
 As a result, BFIST teams initiated 407of the 657 DS fire missions. All BFISTsemployed the 25-mm gun and M240C
 machine gun in a defensive role, and inevery case, the crew credited its TableVIII proficiency for its survivability.The average Marne Division BFISTfired 300 rounds of 25-mm and 900rounds of 7.62-mm ammunition.
 We learned several ways to enhanceBFIST significantly. It does not have amounted laser designation capability.The only way for a BFIST team todesignate a target is to dismount and setup the ground/vehicular laser locatordesignator (G/VLLD). The G/VLLDtook too much time to set up, makingthe crew vulnerable to enemy fire, andtook up half the internal crew spacewhen stowed. It’s not practical to usethe G/VLLD during offensive opera-tions, and its age, size and reliabilitymake it obsolete. None of the 30 BFISTteams in the 3d Division used their G/VLLDs in combat.
 The optics package on the BFIST re-quires the crewman to switch betweentwo separate modes: direct fire and FISTmodes. Company fire supporters needone fire control sight instead of havingto change sights between the two modes,which hampers target acquisitions.
 A single sight would allow the BFISTcrew’s laser zero to be accurate for bothindirect and direct targets. Targets wouldnot be lost during the time it takes toswitch sights.
 BFIST sights are effective out to themax range of the Bradley tube-launchedoptically tracked, wire-guided missile(TOW) weapon system (3.7 kilome-ters). This hinders the ability to call-for-fires because, by the time a target isidentified and acquired, the company isalready in direct fire range and maneu-vering to destroy the enemy.
 3d Div Arty Paladin near Tallil Airfield during OIF.
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 In contrast, the long-range scout sight(LRSS) can acquire targets beyond 10kilometers with great clarity. MountingLRSS to the BFIST would significantlyupgrade the vehicle’s ability to acquiretargets before maneuver forces closeinto enemy direct fire range.
 Finally, the mission equipment pack-age (MEP) digital components needupdating. Specifically, the handheldterminal unit (HTU) and forward ob-server software (FOS) link to the light-weight computer unit (LCU) requirecontinuous troubleshooting for mostcrews. The placement of the HTU overthe M240C access door is an issue.
 During combat operations, the crewsneeded to remove the HTUs daily toclean and service the M240s. This led todamaged connections and the inoper-ability of many HTUs across the DivArty. Additionally, the HTU needs apower cable for the system rather thanhaving to rely on internal battery power.
 The digital communications linkthrough the LCU is another source offriction. Because our units have fieldedAFATDs, there are few LCUs availableas floats when systems go down.
 AFATDS. This is another new systemthat passed its first combat use withflying colors. It is a very stable andreliable fire control platform that al-lowed us to provide timely, accurateand lethal fires in support of groundmaneuver forces. Units effectively usedit tactically and technically to deliverField Artillery fires, manage fire sup-port coordination measures (FSCM) andprovide a common operating picture(COP) down to the platoon level. Theability to view unit icons with rangefans displayed for specific firing unitscombined with adequate digital mapssimplified the conduct of tactical firedirection.
 From the Div Arty perspective,AFATDS’ best feature was the Div Artyfire control element’s (FCE’s) ability totactically direct fire missions on themove inside an M1113 rigid-wall shel-ter (RWS) high-mobility multipurposewheeled vehicle (HMMWV). Similarly,DS battalion fire direction centers(FDCs) executed missions on the movein their M577A2/3 tracks.
 AFATDS received digital updatesfrom units on the move, and the firedirection officer (FDO) directed whichfiring unit to send the mission to. At thelowest level, POCs executed fire mis-sions on the move using the AFATDS tomanage the AFCS database and to verify
 the technical commands sent to the Pala-din.
 We did have some issues with regardto AFATDS hardware. The AFATDSbox is too big. A simpler, more robustlaptop computer would be better andmore user-friendly. This would allowthe rapid replacement of componentswith commercial peripherals (key-boards, mice and memory devices).
 Our biggest maintenance problem wasthe reliability of the mouse and key-board as well as hard drive failures. Anymouse or keyboard failure required weevacuate it to Kuwait, with no hope ofgetting it back.
 The system also is too susceptible toany fluctuation in voltage, and powergeneration issues continue to plague it.The simple process of the AFATDSbox’s switching to internal battery powercaused an operational facility (OPFAC)reconfiguration, resulting in the loss offiring capability for at least 20 minutes.
 The challenges with size and powergeneration would be greatly simplifiedby repackaging the system in a laptopcomputer. Team AFATDS reports thatunits fielding AFATDS for the firsttime will receive laptops starting in thespring of 2004 and that units already
 fielded AFATDS will start receivinglaptop replacements for their AFATDSboxes in FY05.
 The AFATDS software improved dra-matically with Version 6.3.1, which in-cludes not only technical fire directioncapabilities, but also the effects man-agement tool (EMT). The biggest soft-ware improvement was the communi-cations package. FM radio range wasthe only limiting factor. Occasionally,systems had modem failures, but com-munications among local area network(LAN), variable message format (VMF)and tactical fire direction system(TACFIRE) protocols were extremelyreliable as compared to the previousversions of AFATDS software.
 Version 6.3.1 simplified geometryworkspaces and is a vast improvement.The division tactical command post(DTAC) fire support element (FSE) aswell as maneuver brigade FSEs wereable to build, verify, update and dis-seminate geometries much faster with6.3.1. The division main (DMAIN) andDTAC FSEs received battlefield geom-etries from subordinate task force FSEs,V Corps, the 1st Marine ExpeditionaryForce (MEF) and the Coalition ForcesLand Component Command (CFLCC)continuously during pre-war rehearsalsand throughout the entire war. We ef-fectively managed hundreds of no-fireareas (NFAs) and restricted fire areas(RFAs), constantly changing zones ofresponsibilities (ZORs), and a plethoraof Army airspace command and control(A2C2) measures using AFATDS.
 The late introduction of the EMT lim-ited its use by battalions due to operatortraining levels; however, the system is apromising addition to the AFATDSsuite. The the mapping tool, view firemissions and target lists, as well as viewenemy counterfire vectors were greatadditions to the situational awarenessdown to the battalion level.
 The drawback to EMT is its relianceon the AFATDS box that it is attachedto. It cannot display friendly maneuvericons or interface directly with the glo-bal command and control system-Army(GCCS-A) for enemy icon feeds. Addi-tionally, FSEs could not view the cur-rent air tasking orders (ATOs) onEMT—which needs to be a future soft-ware upgrade.
 Some software changes to the adjustfire and emergency mission procedureswould maximize the system’s technicalfire direction capability. While in theadjust fire mission, AFATDS won’t dis-
 • Have the mobility and speed to matchthe Bradley family of vehicles.
 • Include armor protection that defeats upto .50 caliber class weapons.
 • Have crew workstations that can usethe systems on the move.
 • Allow for mounting the following:– Five FM radio nets (with telescoping
 long-range antenna systems)– One HF radio net– Two SCTACSAT nets– EPLRS or FBCB 2 terminal– Full range of ATCCS systems (depend-
 ing on the role of unit, AFATDS,ADOCS, ASAS-L, etc.)
 Minimum Requirements for an FA Battle StaffVehicle to Conduct Command and Control Onthe Move
 ADOCS = Automated Deep OperationsCoordination System
 AFATDS = Advanced FA Tactical DataSystem
 ASAS-L = All-Source Analysis System-LightATCCS = Army Tactical Command and
 Control SystemEPLRS = Enhanced Position Location
 Reporting SystemFBCB2 = Force XXI Battle Command
 Brigade and BelowSCTACSAT = Secure Tactical Satellite
 Legend:

Page 35
						

Field Artillery July-August 2003 33
 play the adjusted grid on the “WeaponsStatus” window for the FDC to verifybefore it is sent to the gun. Paladin unitscannot change the shell-fuze combina-tion between the adjustment and fire-for-effect phase of the mission, andthey can’t select the POC or gun toadjust. These capabilities also could beimprovements for future software.
 During emergency missions, the sys-tem won’t send a mission to a gun that’sin a moving status. As a procedure, thesection chief did not send a howitzerupdate before moving. Therefore,AFATDS considers the Paladin in a“Ready Status.” This resulted in theAFATDS computing the gun out-of-range, but allowed the AFCS to acceptthe mission, which in reality was inrange.
 Finally, some degree of flexibility isrequired for the guidances in AFATDS.The system generates a fire order basedon guidances or defaults to the jointmunitions effectiveness manuals(JMEMs) without guidances. The FDOneeds the latitude to choose whateverfire order is appropriate for the tacticalsituation instantly rather than have tochange guidances/rely on JMEMs in acomputer program that does not havesituational awareness and understand-ing.
 Munitions. We employed a wide rangeof munitions. Most notable was the firstcombat use of the M895 SADARMround. We fired 108 rounds and re-corded 48 vehicle kills.
 DS battalions developed the tactics,techniques and procedures (TTP) offiring two to four rounds against singleor multiple stationary targets. SADARMwas so effective that maneuver com-manders asked to use it to destroy sta-tionary vehicles rather than usingmassed artillery.
 The drawback to these munitions is itstwo-kilometer danger close range andsusceptibility to temperature inversionsand restrictions during windy conditions.
 Dual-purpose improved conventionalmunition (DPICM) was the munition ofchoice for killing tanks and personnelin the open. We destroyed many enemyartillery units with six M26 MLRS rock-ets.
 The only drawback to DPICM is thedud rate. The duds produced by theseweapons became a major concern inpost-combat stability and support op-erations (SASO) as they littered thebattlefield and created a hazard to thelocal populace.
 We need to develop a bomblet forcannons and MLRS that self-destructsor re-engineer the round to significantlyreduce the dud rate.
 Finally, we relearned how effectiveour HE projectile is. When the divisionentered the Baghdad area, HE consump-tion doubled because of the concernwith dud-producing munitions. TheM795 improved HE is a great projectilethat increases the range to 22.5 kilome-ters (as compared to 17.5 from the M107projectile) and provided increased flex-ibility in positioning and moving how-itzers.
 Multiple-Launch Rocket System.Operation Iraqi Freedom marked thecombat debut of an MLRS battalionorganic to the heavy Div Arty. Thisorganization was an unqualified suc-cess as it allowed the division to controlthe counterfire fight without relying onan FA brigade; it also enhanced flex-ibility in providing additional fires tothe maneuver brigades and immedi-ately available general support (GS)fires. The system was very reliable andheld up well as we always had at least 16of 18 launches in the fight.
 A major shortcoming of the system isthe range of the M26 conventionalrocket. The Iraqis had four cannon sys-tems and two rocket systems thatoutranged MLRS. We need to increasethe range for conventional rockets outto 50 kilometers.
 Our average MLRS target was fired ata range of 27 kilometers; we had 20counterfire acquisitions we did not firebecause they were out of range. Alonger-range rocket would enable thelaunchers to engage enemy artillery andunits before friendly forces move intothe enemy artillery’s range and allow us
 to engage targets almost to the maxi-mum range of the Q-37 radar.
 Some may argue the ATACMS mis-sile offsets the range limitations of theconventional rocket; however, we didnot have ATACMS release authority,and the A2C2 clearance process wasslow and cumbersome.
 Another drawback with MLRS is thatDPICM is its only munition. Incorpo-rating different types of munitions wouldsignificantly increase the capability ofMLRS on the battlefield. For example,a global positioning system (GPS)-guided rocket with HE, similar to thecurrent unitary missile, may reduce thedanger close restriction to the 600-meterrange of cannon munitions and could bedevastating against point targets.
 Another recommendation is to createa smoke rocket with white phosphorous(WP) soaked felt wedges similar to the155-mm M825 smoke round. With 12rockets in a launcher, one launcher couldcreate a smoke screen for river crossingsor breaching operations in a fraction ofthe time it would take tube artillery.
 We had great success using MLRS inthe close fight. This has been debatedfor years, and our combat training cen-ters (CTCs) teach different approachesto this contentious subject.
 Our experience showed that MLRS ispotentially the maneuver commander’s“silver bullet.” Our TTP was to firstassess the situation and decide if rock-ets were an option. We consulted theMLRS risk estimate tables in FM 3-09.60, Tactics, Techniques and Proce-dures for MLRS Operations and de-cided how far friendly troops needed tobe away from the target, based on therange and probability of incapacitation(PI) we were willing to accept.
 21 March 2003—1-10 FA en route to Position Area Artillery Bacon received a mission tofire immediately.
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 In at least one case, one troop of thedivision cavalry squadron was decisivelyengaged and in danger of being over-run. Although the range-to-target was25 kilometers, the risks were calculatedand deemed acceptable, and the squad-ron commander called the mission within1,200 meters of his location. The effectswere devastating on the enemy, and thecavalry troop broke contact and reposi-tioned in good order.
 In a second example, the 1st Battalion,39th Field Artillery fired a four-targetMLRS prep of 24 rockets just before the2d Brigade Combat Team’s (BCT’s)famed “heavy metal” run into the heartof the Baghdad Palace District on 7April. The rocket preparation obliter-ated enemy defensive positions arounda key intersection. The FSO describedthe MLRS damage: “There’s nothingleft but burning trucks and body parts.”
 We recognize that MLRS fires are notsuitable for every situation. However,appropriate planning can mitigate thedangers involved and make it an accept-able risk for the maneuver commanderif the situation warrants.
 Force Protection. A major concernthroughout the operation was the levelof force protection available to FA unitsacross the battlefield. The nonlinearnature of this battlefield offered no sanc-tuary or safe haven. Everyone was sub-ject to attack, no matter wherehe was on the battlefield.
 The organic M2 machineguns and MK-19 grenadelaunchers provided cannonbatteries adequate security;however, tactical operationscenters (TOCs) and trains el-ements were very vulnerable.With too few maneuver ele-ments to secure everything,units provided their ownroute reconnaissance and se-curity, patrolling, and check-point operations. Our modi-fied tables of organizationand equipment (MTOEs) donot provide enough crew-served weapons for these el-ements to secure themselves.
 During the Army prepo-sitioned stocks (APS) draw,we fortunately were issuedM1025 HMMWVs in lieu ofM998 HMMWVs. As part ofthe M1025 draw, we drewaccompanying pintle mountsand stanchions to mountcrew-served weapons on the
 vehicles, increasing our security. Onseveral occasions, we used these ve-hicles to clear positions still occupiedby enemy dismounts.
 When two members of the Baa’thParty militia attempted a “drive-by-shoot-ing” of the Div Arty TOC, their privatelyowned vehicle (POV) and AK-47 wereno match for the M2 machine gun onthe M1025 that stopped the attack be-fore the POV got into the perimeter.
 The days of maneuver units providingsecurity for the artillery are over. Wemust ensure our units are equipped todefend themselves and trained to thatstandard.
 The biggest force protection concernis that FA commanders at all levels,platoon leaders and senior NCOs inboth cannon and rocket units don’t haveadequate vehicles to perform their com-bat tasks. They are on the battlefield,fully integrated into maneuver forma-tions in soft-skinned HMMWVs thatdon’t protect them from small-arms fire.They need vehicles that provide thesame protection as the maneuver lead-ers’ vehicles moving with them in for-mations.
 Command and Control on the Move.Command and control (C2) on the moverequires the battle staff to monitor andtrack operations while moving and le-verage information systems to ensure
 enough control to accomplish the taskand purpose of the mission. Further-more, C2 on the move implies that com-mand posts (CPs) can transition rapidlyfrom a static configuration to a short-halt configuration or to an on-the-moveconfiguration.
 Current MTOEs, however, do not in-clude such a platform for artillery units.Combat operations during OIF demon-strated, once again, that the five-tonexpando van (M932A2) at the Div Artylevel and M577A3 at the battalion leveldo not provide the speed with which tokeep pace with maneuver forces, thephysical environment from which toeffectively employ C2 terminals or anadequate degree of protection for thecrew.
 At the Div Arty level, the expando vanis an excellent static CP but is hope-lessly obsolete in supporting the re-quirements of today’s rapidly changingbattlefield that demands C2 on the move.The cross-country capability of this ve-hicle is severely limited, it affords noprotection from enemy fires (direct orindirect), and it cannot support evenbasic communications while moving.
 Furthermore, the primary Army tacti-cal command and control system(ATCCS) for artillery (AFATDS) mustbe shut down during movement be-cause the expando will not accommo-
 29 March—1-39 FA fires MLRS south of Karbal Gap. 1-39 FA fired almost 700 rockets in OIF.Photo by David Leeson/The Dallas Morning News
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 Colonel Thomas G. Torrance commandsthe 3d Infantry Division (Mechanized) Artil-lery, Fort Stewart, Georgia, currentlydeployed in Operation Iraqi Freedom (OIF).He commanded 1st Battalion, 10th FieldArtillery, also part of the 3d Infantry Divi-sion, and C Battery, 2d Battalion, 92d FieldArtillery, part of the 42d Field Artillery Bri-gade, Germany. His past assignmentsinclude service as the Chief of Staff forTask Force Eagle and Multinational Divi-sion North in Bosnia during StabilizationForce (SFOR ) 9; Brigade Fire SupportTrainer and Deputy Senior Fire SupportTrainer at the National Training Center(NTC), Fort Irwin, California; and S3 of the2d Battalion, 82d Field Artillery, 1st CavalryDivision, Fort Hood. During OperationsDesert Shield and Storm, he was the FireSupport Officer (FSO) for 2d Brigade, 24thInfantry Division (Mechanized).
 Lieutenant Colonel Noel T. Nicolle is theDeputy Fire Support Coordinator(DFSCOORD) for the 3d Infantry Division,and until recently, the Division Artillery S3,deployed for OIF. Previous assignmentsinclude serving as FSO for 3d Brigade andS3 for 1st Battalion, 10th Field Artillery,both in the 3d Infantry Division; Small GroupInstructor at the Field Artillery Captain’sCareer Course at the Field Artillery School,Fort Sill, Oklahoma; and an Observer Con-troller for the Mechanized Task ForceTrainers and Fire Support Trainers at theNTC. He commanded B Battery, 4th Battal-ion, 27th Field Artillery (Multiple-LaunchRocket System), part of the 1st ArmoredDivision in Germany. He holds an MA inHistory from Louisiana State University.
 date a powered and manned worksta-tion while moving. This significantshortfall degraded the FCE’s ability tocontrol GS fires throughout the divisionbattlespace.
 At the battalion-level, the M577A3provides a better C2 on-the-move plat-form because the battle staff can moni-tor the battle from within the crew com-partment, and it affords the crew a smalldegree of armor protection. TheM577A3, however, cannot keep pacewith the current fleet of M1A1 tanksand M2/M3 Bradleys. Its armor designis obsolete and inadequate, and the ba-sic ergonomics of the system for thecrew is 30 years outdated.
 Furthermore, the M113 family of ve-hicles requires the main support battal-ion (MSB) to maintain a large inventoryof repair parts, an inventory that couldbe reduced by having a common Brad-ley family of vehicle chassis for CPs.
 A combat-proven vehicle with noneof these shortcomings, one that excelledat the division level during OIF, is theC2 vehicle (C2V). The commanding gen-eral used one in his assault commandpost (ACP), while the DTAC employedtwo. From this modern C2 platform, thecrew not only could exercise C2 on themove, but also keep pace with maneu-ver forces in a vehicle that affordedsatisfactory armor protection.
 Additionally, the division assistant firesupport coordinator (AFSCOORD)worked out of a C2V in the DTAC andcould use his AFATDS terminal while
 moving or stationary without having topower AFATDS down and reconfigureit. The division FSCOORD (Div Artycommander) did not have this capabil-ity because the Div Arty TOC was con-figured in five-ton expando vans.
 The C2V platform increased C2 on themove, but it is just one example of suchvehicles. Regardless of the chassis, thefigure outlines the baseline requirementsfor a vehicle that can provide battlestaffs C2 on the move.
 Conclusion. The Redlegs of the 3dDiv Arty distinguished themselves re-peatedly over the course of 21 days ofsustained combat during OIF and wonthe admiration of maneuver command-ers throughout the division. ColonelDan Allyn, the commander of the 3dBCT, is fond of saying, “Prep withsteel, lead with lead, count the dead.”He began every 3d BCT engagementwith preparatory fires and repeatedlyused his artillery to shape the battlefieldbefore entering the enemy’s direct firerange.
 Lieutenant Colonel Terry Ferrell, com-mander of the division’s cavalry squad-ron, would not move his squadron un-less they were under Q-37 radar andMLRS coverage. According to him,“Indirect fire was the killing system ofchoice within the squadron. Fires al-lowed the troops to destroy the enemywithout actually getting into a knifefight.”
 Lieutenant Colonel Ferrell goes on tosay, “MLRS in the close fight works.
 22 March—3d Div Arty TAC at Tallil Airfield preparing to move. But before the TAC moved,it engaged a D30 battery eight kilometers away.
 On several occasions the only systemcapable of assisting the squadron withthe destruction of attacking forces inadverse weather conditions were therockets. They saved many a trooper’slife with their pinpoint accuracy in se-vere conditions.”
 Despite the belief by some that theField Artillery branch has “walked awayfrom the close fight,” maneuver com-manders in the 3d Infantry Division willargue otherwise—13,923 155-mmrounds and 794 MLRS rockets fired inOIF back them up.
 The soldiers of the 3d Div Arty per-formed their mission with a sense ofexcellence and professionalism, travel-ing farther and in a shorter amount oftime than any campaign in history. Wetook the fight to the enemy, whetherclose or deep, and proved, once again,the Field Artillery is the King of Battle.
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 The 214th FA Brigade (214FAB), part of III CorpsArtillery, Fort Sill, Okla-
 homa, deployed to Kuwait in sup-port of Operation Enduring Free-dom in February 2003 and to Iraqfor Operation Iraqi Freedom (OIF)in March 2003. The brigade ini-tially deployed with the 2d Battal-ion, 4th Field Artillery (2-4 FA) asits subordinate firing unit, with 2dFA Detachment, part of the 101stAirborne Division (Air Assault),attached for target acquisition (TA)capabilities.
 2-4 FA was the first multiple-launch rocket system (MLRS) unitto reach the theater with M270A1launchers and, initially, V CorpsArtillery’s only MLRS unit firingwhen ground forces crossed intoIraq. During OIF, the battalion fired 174 Army tactical missilesystem (ATACMS) Block 1 missiles, 36 Block 1A missiles,13 unitary missiles and more than 220 M26 rockets.
 214 FAB fired suppression of enemy air defense (SEAD)missions and preparatory fire plans before crossing the line ofdeparture (LD), then crossed the Iraqi border directly behindmaneuver forces and traveled more than 1,000 kilometers,moving as far north as Tikrit. The brigade fire control element(FCE) received fire plans on the move via the PRC-150 HarrisHF radio, while 2-4 FA moved into pre-cleared position areasto fire and move again to range deep targets ahead of maneu-ver forces.
 The 214th FAB provided reinforcing (R) fires to the 3dInfantry Division (Mechanized) and the 4th Infantry Division(Mechanized) as well as general support reinforcing (GSR)fires to the 3d and 4th Divisions with V Corps Artillery as theForce FA headquarters. This enabled the brigade to providefires for shaping operations, close support and counterfire,with targets originating at all levels from individual maneuvertask forces all the way up to the Coalition Forces LandComponent Command (CFLCC) and 1st Marine Expedition-ary Force (MEF).
 The advanced FA tactical data system (AFATDS) was thevital link in providing responsive fires for such a largebattlespace. AFATDS allowed us to efficiently service targetsthroughout the entire Iraqi area of operations (AO) with
 various munitions for many units.The system is user-friendly and al-lows smooth processing of fire mis-sions and fire plans once the data-base is set up and verified. AFATDSprovides a significant improvementin fire planning capability over pre-vious fire control systems.
 AFATDS works great with mo-bile subscriber equipment (MSE)and local area network (LAN) com-munications, and the data distribu-tion is smooth with this setup. Over-all the communications setup issimple, and it is easy to switch fromLAN to variable message format(VMF), etc. The software layoutmakes it easy to troubleshoot com-munications with AFATDS, allow-ing units to quickly get back intothe fight.
 We did, however, have some challenges with AFATDS.Once hostilities ended, the brigade compiled some AFATDSlessons learned and workarounds or tactics, techniques andprocedures (TTPs) used during the conflict as well as somerecommendations for improvements. This article addresses IAFATDS Lessons Learned with recommendations and TTPs,II Counterfire TTP and III The Communications Structure.
 I AFATDS Lessons LearnedMany of the challenges we experienced were MLRS-spe-
 cific, and Team AFATDS already is correcting most of themin the next couple of versions of AFATDS software. Untilthese versions are available, the TTPs and workarounds weused during the war will help units in their training andpreparation for our nation’s next conflict.
 • AFATDS, the System. During OIF, we used AFATDSVersion 6.3.1.0, with Service Pack 1. Version 6.3.2 is due out inDecember 2003, while Version 7 is due out in December 2004.
 – Geometries. AFATDS would not display a large number ofindividual geometries. When providing fires for corps-leveloperations, we needed to display more geometries.
 TTP Solution. Team AFATDS reports the inability to dis-play individual geometries was due to a programming glitchthat will be corrected in Version 6.3.2 .
 Until all units have the 6.3.2, we recommend they use thefollowing workaround: go into the geometry workspace, open
 Lessons Learned in OIFCaptains Rhett A. Taylor, Matt T. Wegner and
 George T. Tatum and Sergeant First Class Wayne Bui
 MLRS AFATDS andCommunications
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 “Geometry,” click on “Coordinates” and then move all thewindows to the side so the geometry is displayed on thescreen.
 –Compact Computer Unit (CCU). The 214th FAB Head-quarters fought from an assault command post (ACP). Thebrigade FCE opted to use the CCU to fight from the ACP. Thesection was impressed with how well the CCU held up in thedesert. The CCU proved to be very rugged, and the $35keyboard skins the brigade bought before deploying provedto be invaluable.
 When things slowed down, the section rotated back-upCCUs in and cleaned out the two used during the war with anair hose. We all watched the four different colors of dust blowout during the cleaning and were amazed we didn’t have moreproblems with the CCU.
 –Jaz Storage Drive. As rugged as the CCU is, it still fell shortwhen it came to the Jaz drive’s storing data. Very seldom didthe Jaz drive work.
 Recommendation. Team AFATDS can either replace theCCU with a Pentium laptop (toughbook) with CD rom (CDR)and floppy disk drives or replace the Jaz drive with a CDR drive.
 –Ultra Computer Unit (UCU). While the brigade FCE wasfortunate enough to operate with CCUs—on the modifiedtable of organization and equipment (MTOE) for brigadeliaison officer (LNO) teams— the battalion used UCUs. TheUCUs proved to be bulky, and the battalion had troubleprotecting the tactical communications interface module(TCIM) cards from damage due to their large size.
 Recommendation. We recommend AFATDS go to laptops.Team AFATDS says laptop replacements for UCUs willstarting fielding in FY05, followed by the fielding of laptopsto replace CCUs. Beginning in spring 2004, units fieldingAFATDS for the first time will receive laptops.
 –Free-Text Messages. The free-text message has become anecessity of digital communications. The current version ofAFATDS takes an average of seven to 10 seconds to bring upthe free-text screen, which is far too long.
 Many times, we had to relay time-sensitive digital trafficfrom higher to lower units with large amounts of text. To relaythe message, we had to open a new text message and copyeverything from the original message to the new message.
 Recommendation. Time could be saved with functionalforward and reply buttons. Along with a hardware upgradeproviding a faster processor, an audio alert for incoming free-text messages needs to be added—much like the fire missionaudio alert.
 –Time Drifting. Our AFATDS was powered by either athree-kilowatt or 10-kilowatt generator throughout the opera-tion. Even with a three-kilowatt generator dedicated to run-ning only AFATDS, we still had problems with time drifting.This problem can be attributed to the fact that the AC powersupplied from a generator does not stay constant like commer-cial AC power.
 TTP Solution. The easiest procedure is to activate AFATDSusing the precision lightweight global positioning systemreceiver (PLGR) time and to verify the time during each shiftchange and time hack before conducting fire planning. Whatwe learned is that if you hit the “Synchronize” button when theseconds hit zero, AFATDS takes three to five seconds toestablish the time. To compensate for the delay, we synchro-nized three to five seconds before the actual mark time.
 –Time Displayed in Seconds. AFATDS time does not showseconds in the upper right hand corner display. We needed
 seconds displayed on the screen so AFATDS operators couldverify if they were on PLGR time. Team AFATDS provideda procedure to use the system clock; however, the processtook a while and periodically locked up the system.
 Recommendation. Team AFATDS reports the Decembersoftware release will add seconds to the display, solving theproblem.
 • Computing Maximum Ordinate. When the brigade closedin on Baghdad, the 3d Division required maximum ordinate(Max Ord) and the gun target line for every fire mission dueto a corps-imposed restricted operating zone (ROZ) placedover Baghdad.
 The battalion or battery fire direction center (FDC) had toeither compute Max Ord using the chart in the back of FM 3-09.60, TTP for MLRS Operations (Final Draft) for max trajectory(then add the launcher altitude) or wait until the launcher fired themission and get the data off the fire control panel (FCP).
 Solution. Team AFATDS reports that AFATDS Version 7will display Max Ords in the “Mission Monitor” window.
 • Coordination Handshakes. Coordination handshakes forviolated geometries took too long to process and had to beoverridden.
 One of the reasons for this problem was the target came to VCorps Artillery through the automated deep operations coor-dination system (ADOCS) software; then once the decisionwas made to engage the target with missiles, the corps artilleryinitiated a fire mission via AFATDS. Therefore, there was nodirect or indirect route through AFATDS to the originator ofthe fire mission at CFLCC; as a result, the establishingheadquarters could not override any coordination violations.
 Another reason it took so long for coordination handshakeswas that not all the units requiring coordination had gooddigital communications with the battalion’s AFATDS, eventhough they had voice comms with the clearing headquarters.To expedite the process, the 214th FAB considered anytargets sent from higher headquarters, reinforced FA head-quarters or the supported maneuver brigade combat team(BCT) and higher (division) fire support elements (FSEs) tobe cleared. These units all had Force XXI battle commandbrigade and below (FBCB2) and other automated unit trackingsystems that the 214th FAB did not have. This TTP enabledthe battalion to pre-clear all fires except counterfire acquisi-tions from the attached radars.
 Recommendation. FBCB2 and other devices used to trackfriendly forces need to be available at the general support (GS)brigade level to expedite clearing fires.
 • Unit Icon Distribution. As the only initial ATACMS(Block 1A and unitary) missile shooters in theater, CFLCCrequired individual launcher updates whenever the launchersmoved to expedite the clearance of airspace. With our con-figuration, AFATDS only would update two levels down. Forexample, the brigade FCE only could receive the battalionFDC icon and the three firing battery FDC icons.
 The procedure adopted was either for the firing battery to gointo the unit workspace and send each individual launchericon to battalion (then battalion to brigade, etc.) or for thefiring battery to transfer current units, selecting its individuallauncher icons. Brigade, in turn, used the same procedure tosend the icons to corps and then on up the chain.
 Recommendation. A future software upgrade should allowlauncher icons to be distributed to any unit in accordance withthe setup in the distribution list—perhaps programming thesoftware to know that any launcher with ATACMS uploaded
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 will automatically update units in the distribution list. Apotential solution includes automatic updates any time thelauncher is uploaded and in position ready to fire (IPRTF).
 • Loaded Munitions Manager (LLM). The classified LMMloaded well. However, the ranges for all the munitions didn’tseem to be classified. In the tactical assembly area (TAA), thebattalion FDC computed missions outside the unclassifiedrange and would not get a “Green Gumball” allowing it to fire.When battalion sent the “Order To Fire/Fire Order” (OTF/FO)down to the battery, the battery FDC would not get a GreenGumball. However, when the OTF/FO went down to thelauncher, the launcher would get a solution.
 The effects management tool (EMT) tells if a solution exists;however, a fire control officer (FCO) or fire direction officer(FDO) shouldn’t have to go outside AFATDS to find this out.
 Solution. Team AFATDS reports this capability will be inthe December 2003 Version 6.3.2 software.
 • Fire Mission Processing. At times the MSE data linkwould go down, or the brigade would move out of FMcommunications range with higher headquarters. The securetactical satellite (SCTACSAT) and the Harris radio thenbecame the primary means of voice communications withcorps artillery.
 When the brigade received a fire mission by voice, it had twooptions. The mission could go down to the battalion by voicecomms, or the brigade could initiate a fire mission at thebrigade level and send it down digitally.
 To initiate a fire mission, the operator must go through toomany tabs. The FCE/FDC must go through (potentially) fiveseparate tabs to open one voice mission to process it. Unitsneed a simpler, one-page method of initiating a fire mission,allowing the operator to tab from field to field quickly.
 With the current system, guidances should and often domake fire mission processing easier. However, when a missilefire mission comes down via voice, the operator has to go tothe munitions tab and enter the desired dispersal pattern forthe missile.
 Also, while at the munitions tab, operators can’t choosebetween Block 1 or Block 1A. When it comes to selecting the“Fire for Effect” (FFE) shell, “ATACMS APAM” (anti-personnel and anti-material munition) is AFATDS’ alias forboth Blocks 1 and 1A. This becomes a problem with theclassified LMM loaded when a Block 1A mission is sent andthe launcher only can calculate a solution for the target withBlock 1. The workaround was to send the fire order by voice,directing the battalion/battery to engage the target with Block 1A.
 The brigade also experienced issues in supporting severaldifferent units with different standard tactical missions be-cause the guidances and standard fire orders changed fromunit to unit. The fix was a matter of database management andstaying on top of changes.
 Recommendation. Only the first two tabs are used to initiatea fire mission at brigade and below. We recommend eithertaking out the other tabs to speed up the fire mission processor, if upper echelons or units require them, setting up the“Initiate Fire Mission” window to best support each attackanalysis level.
 • Fire Planning. Fire planning is relatively easy withAFATDS. One problem we experienced with fire plans wasthat occasionally corps artillery sent down changes to a fireplan to brigade with a duplicate target number but with adifferent grid. From brigade, this fire plan was sent down tothe battalion and its batteries for execution.
 When the brigade received last-minute changes to the fireplan (target location refinements) without changes to thetarget numbers, AFATDS would not accept the fire planunless all targets associated with the original fire plan weredeleted and purged from the inactive target list. In contrast, ifa target came down with a different target number but thesame or similar grid, that target failed target duplicationstandards set in the guidances (depending on the guidances).These issues prevented our AFATDS from receiving changesto fire plans at the brigade or battalion levels.
 On the first day of the war, a last-minute change was madeto a fire plan. Corps artillery updated the fire plan and sent itto brigade, but AFATDS would not receive the plan. Theinitial workaround was to delete the fire plan and target list sothat the corps artillery could resend the fire plan. We then hadto do the same procedures at the battalion and battery levels.The battalion had trouble deleting the 20-plus targets in timeto send the plan via AFATDS, so the fire plan had to be printedout and carried to the battalion FDC to get “steel on target.”
 TTP Solution. AFATDS needs to analyze and comparetargets by target number blocks, not just location and targettype. Target duplication standards prevent attacking a targetmultiple times when effects are not achieved or when thetarget is very large, etc. This is a great feature by design, butit causes problems during fire planning when target refine-ment is continuous.
 A lesson learned is to go back to the basics of targeting taughtat the schoolhouse and change the target number when thetarget is refined. AFATDS requires that. We also need toenforce target refinement cutoffs at all levels. This is essentialto give units time to process large numbers of targets andchanges before firing.
 • Continuous Operations (Con Ops). Con Ops proceduresfor AFATDS are complex. The current AFATDS Version 6.3.1.0manual (dated 31 October 2002) doesn’t cover these procedures.
 Recommendation. Team AFATDS reports that TM 11-7025-297-10-1 AFATDS Operations System Software Operator’sManual, Chapter 6, “Miscellaneous,” Paragraph 6.25, coversCon Ops and that the procedures, by their nature, are complex,requiring training. We recommend Team AFATDS stream-line the procedures in future software upgrades.
 • Internet Protocol (IP). When units built into our AFATDSsent a free-text message via the LAN with a different IP thanin the subscriber table, AFATDS locked up. Sometimes,AFATDS just locked up for 30 seconds or so, but sometimesit crashed. The latter usually occurred during fire mission
 2-4 FA, 214th FA Brigade firing an ATACMS missile into Baghadfrom a location east of An Najof.
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 processing, forcing us to go voice until the AFATDS cameback up.
 With units’ short-range extension network (SEN) supportchanging as often as it did throughout OIF, AFATDS cannotbe locking up every time a new IP enters the network from aunit already in the subscriber table.
 Solution. Team AFATDS reports that Version 7 will fullyautomate AFATDS’ recognition of new IPs for units alreadyon the subscriber list.
 • MSE. MSE works great with AFATDS. We could easilypush geometry and unit icons via the LAN, and data distribu-tion worked perfectly. Crucial to success with the LAN isoccupying position areas with good line-of-sight (LOS) SENshots or having the TSC-93 satellite attached to the unit. Wewere fortunate to have both during most of the war.
 While MSE worked extremely well, VMF had trouble withlarge volumes of traffic, specifically the large amount ofgeometries and unit updates pushed down from higher head-quarters. In some cases, we had to lower our data rate to allowmore data to be pushed over longer distances when commswere degraded. This slowed digital communications downbut still allowed us to maintain a link.
 Recommendation. The TSC-93s (or newer version of satel-lite link) and SENs need to become organic to all FA brigade-level units and SEN teams organic to all MLRS battalions.This will allow MLRS units to cover the large battlespaceassociated with MLRS operations and provide the opportu-nity to train MSE/AFATDS in peacetime.
 Team AFATDS says Service Pack 1 allows AFATDS tocommunicate with HF radios (MRC 138 and 150s), but unitsdidn’t have the radio cables to connect to AFATDS. TeamAFATDS is getting cables for FA units still in Iraq.
 • Ammunition Tracking. When the launcher transmits itsupdate, AFATDS can track what munitions are uploaded inthe launcher but not the ammunition in the stored munitionsfile. In the past, we used the MLRS fire direction system(FDS) to track munitions by what munitions were loaded onthe launcher and what munitions were available by responsetime. AFATDS should have this same feature.
 Ideally, when a unit draws its initial authorized basic load(ABL), the launcher should transmit its update with whatmunitions it has uploaded. The battery FDO then inputs whatmunitions are available and their response times, based onwhat the ammo platoon sergeant reports is on the heavyexpanded-mobility tactical trucks (HEMTTs) or heavy ex-panded-mobility ammunition trailers (HEMATs). When thelauncher expends its pods, the update automatically is trans-mitted to higher headquarters, and when the launcher goes tothe reload point, the pods uploaded on the launcher aresubtracted from the ammunition tracked by response time.
 Solution. Team AFATDS says ammunition management inAFATDS is different than in the FDS; the December softwarerelease will facilitate the ammo tracking procedures.
 II Counterfire TTPDue to lengthy clearance of fires procedures required by
 higher headquarters, it was difficult, at best, to achievecounterfire responsiveness, whether the brigade was servingas the counterfire headquarters or fulfilling a reinforcing role.
 TTP Solution. When the brigade received TAs in thecounterfire AFATDS, the mission was sent directly to theFCE AFATDS and then down the firing battery “At MyCommand” (AMC) for MLRS or “Do Not Load” (DNL) for
 Captain Rhett A. Taylor is the Brigade Fire Control Officer (FCO) inthe 214th FA Brigade, III Corps Artillery, Fort Sill, Oklahoma, anddeployed to Iraq for Operation Iraqi Freedom (OIF). He served as aCompany Fire Support Officer (FSO), Platoon Fire Direction Officer(FDO), Platoon Leader and Battalion S4 with 1st Battalion, 6th FieldArtillery, 1st Infantry Division in Germany and Kosovo.
 Captain Matt T. Wegner is a Brigade FCO in the 214th FA Brigadeand deployed to Iraq for OIF. While serving as a Company FSO withthe 1st Battalion, 6th Field Artillery, he deployed to Kosovo andMacedonia. He also served as a Platoon FDO, Platoon Leader andReconnaissance and Survey Officer in the same battalion.
 Captain George T. Tatum is the Battalion FDO for the 2d Battalion,4th Field Artillery, part of the 214th Field Artillery Brigade, anddeployed to Iraq for OIF. In the same battalion, he also served as aFiring Platoon Leader and Battery FDO.
 Sergeant First Class Wayne Bui is the Senior Fire Control NCO inthe 214th FA Brigade and deployed to Iraq in OIF. He also served asthe Fire Control Chief for the 2d Infantry Division Artillery in Korea;Chief Tactical Automated Fire Direction Instructor for the FACaptain’s Career Course, Fort Sill; and Communications and Elec-tronics Command Advanced FA Tactical Data System (AFATDS)Instructor on the New Equipment Training Team, also at Fort Sill.
 cannons. Simultaneously, the brigade cleared the target gridby voice through whichever maneuver unit was the currenthigher headquarters (V Corps/3d or 4th Infantry Division).The total time to clear a target was roughly the time it took tolay on the target. Once clearance was received from maneu-ver, the method of control was changed to “When Ready”(WR) for cannons or the command to “Fire” was given,placing steel on target.
 These AFATDS lessons learned in OIF allow units to focusfuture training to provide battalion and lower FDCs a realisticscenario and a chance to work through problems they couldface in combat.
 III The Communications StructureThe biggest lesson learned during Operation Iraqi Freedom
 is the importance of a communications structure in a large,fast-pace battlespace. We learned that during occupations, ittakes at least 30 minutes to get an MSE data shot in thatprovides LAN and digital non-secure voice telephone (DNVT)communications. At the brigade level and below, the FMradio was used exclusively and was inadequate for thebattlespace covered.
 The Harris radio provided continuous voice communica-tions with higher and subordinate units throughout the war. Attimes we talked with radios more than 500 kilometers away onthe whip antenna.
 Recommendation. The Army should expand the use of theHarris radios by developing the software and hardware, ifneeded, to talk digitally. That would enable the artillery tobetter “Shoot, Move and Communicate” on the move in futureconflicts. We also need to expand the capabilities of theSCTACSAT radio and incorporate it into FA MTOEs.
 AFATDS Version 6.3.1 was critical to our operations inOIF. We have identified the challenges we faced and our TTPfor dealing with those challenges—plus our recommenda-tions for improvements—in hopes of making a good systembetter for those who follow.
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 Serving as a division liaison officer(LNO) in a corps headquarters isa lot tougher than it appears at
 first glance. For example, when theLNO’s division’s attack aviation has amission, he must ensure the Air Forceknows about the Army tactical missilesystem (ATACMS) fires for suppres-sion of enemy air defenses (SEAD),that the battlefield coordination detach-ment (BCD) has cleared the airspace,and that the corps fires and effects coor-dination cell (FECC) assistant fire sup-port coordinator (AFSCOORD) and thecoalition forces land component com-mand (CFLCC) fire support element(FSE) know about the attack and aresupporting it. Meanwhile, he must stayin constant touch with the aviation firesupport officer (FSO) and the corps airliaison officer (ALO).
 It is his job to ensure division opera-tions are synchronized with corps andCFLCC operations. Without that, as inthe example, ATACMS fires could bedelayed, the Army aviation may notfly…or worse, might fly and takecasualties…and the divisional unit onthe ground needing the fires might notget them when they need them most.
 FECC LNO job is a lot more than justattending meetings and reporting backto division. Synchronization is his job.
 This article discusses the role of the101st Airborne Division (Air Assault)LNO to V Corps in the corps FECCduring Operation Iraqi Freedom (OIF).To fulfill the role, the LNO first mustunderstand how his corps FECC oper-ates.
 The V Corps’ FECC brings all theagencies involved in deep operationstogether in one location to facilitate theexchange of information and coordina-tion. The FECC has elements from thecorps FSE, corps artillery fire controlelement (FCE), corps FA targeting of-ficer, corps G3 air, Army airspace com-
 mand and control coordination cell(A2C2), corps rescue coordination cen-ter (RCC), command and control cell,joint weapons officer (JWO), corpsALO, corps staff judge advocate, engi-neer, air defense, and division and Spe-cial Forces LNOs. The corps artillerycommander is in charge of the FECC.
 The deputy FSCOORD (DFSCOORD)oversees the daily operations of theFECC and runs and facilitates the corps’targeting meeting and board. TheAFSCOORD is the floor boss and thedriving force of the FECC’s combatoperations. He is responsible for out-side coordination and internal checks toensure all deep fires and operations aresynchronized.
 The FECC is the functional organiza-tion that ensures the corps’ deep firesand operations are coordinated, synchro-nized and executed. The division LNO tothe corps FECC has specific duties.
 Division Deep Fires and Effects Co-ordinator. This is the LNO’s primaryjob. He ensures all agencies and re-sources at corps and outside of corps arefully aware of division operations andready to support the division at the ap-propriate time.
 Air Support Coordination. This in-cludes ensuring the division’s air sup-port requests (ASRs) are complete andsubmitted to the corps JWO on time.The LNO must be prepared to submitnominations when the division FSE can-not because of operational constraints.
 The LNO attends the daily corps ASRpriority board meeting to fight to get thedivision’s nominations on the corps’ASR nomination list. The LNO thenchecks the corps’ ASR nomination listbefore it is sent to CLFCC to ensure allthe approved division nominations areon the list and accurate.
 If the division is nominating jointSEAD (JSEAD) on the ASR list, thenthe LNO completes a Central Com-mand Air Force (CENTAF) Form 1972to make the request and notify higherheadquarters of the intent to use elec-tronic jamming assets. The LNO thenattaches the air control points (ACPs)for the flight routes to Form 1972, ifknown, or sends them as soon as heknows them. This form is submittedelectronically to the corps electronicwarfare (EW) officer 72 hours beforethe operation.
 Each evening, the LNO reviews theair tasking order (ATO) to determinewhich division ASRs made the cut anddetermine if the package is enough tocomplete the upcoming mission. TheLNO prepares an air support packagespreadsheet and forwards it to the divi-sion FSE and corps ALO. (See Figure1.) If air resources are not enough, theLNO works with the AFSCOORD tocontact the corps’ CFLCC LNO to co-ordinate for additional air resources orpriority of use for the corps’ close airsupport (CAS) assets.
 Furthermore, the LNO determines thesquadron and air base location from theATO for the forward air controller-airborne (FAC-A) and EW assets. TheLNO, with the help of the corps ALO,then sends the aviation unit’s conceptof operations word sketch with unit con-tact information to the respectivesquadron’s email or briefs them telephoni-cally. (See Figure 2 on Page 42.) Beforehe sends the concept sketch, he has thecorps ALO review it to ensure all theinformation the pilots need is included.
 The following information is impor-tant to include in the concept sketch:the supported unit’s ALO frequencies,digital non-secure voice telephone
 101st Division LNOin the V Corps FECCBy Lieutenant Colonel Patrick J. Sweeneyand Captain Jason G. Montgomery
 IRAQ:
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 (DNVT) numbers and the air missioncommander and ALO secure email ad-dresses so the pilots can contact themdirectly with questions about the opera-tion. In addition, the sketch should havelocations listed in latitude and longitudecoordinates, gun target line for artillery
 and missile fires in degrees magnetic,frequencies the unit wants jammed andthe kill boxes the unit wants cleared forATACMS fires. Finally, the conceptsketch must include the concept of firesfor how the commander will integrateCAS and cannon/missiles fires.
 This concept sketch provides the flightoperations officer and (or) the pilots theinformation to synchronize their effortsin the operation. The sooner the LNOcan provide the pilots the concept sketch,the better. The LNO must be preparedto develop this sketch from a verbal
 Armed Recce
 Mission
 FAC
 CAS
 EA-6B
 EC-130H
 F-16CJ
 0730Z 0800Z 0830Z 0900Z 0930Z 1000Z 1030Z 1100Z 1130Z
 4535A
 4107 GS 4111 GS 6325A GS
 3163 GS 4551A 3065 GS4500 776 GS
 1657 GS
 6403A 2463A
 2511
 101st DATK IVO Shavka Mazhar Air Field 0900Z-1300Z
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 CAS
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 F-16CJ
 EC-130H
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 Toxic03
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 Motown35
 Redi11
 Capgun37
 Peak25
 Harris03
 Pirana63
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 3ALQX2
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 88AR
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 Best
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 1G35X1G12A1W2
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 100700ZAPR/100800ZAPR/-
 100900ZAPR/101000ZAPR/-
 100630ZAPR/101000ZAPR/-
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 EA-6B
 100600ZAPR/100930ZAPR/-
 100630ZAPR/100930ZAPR/-
 100830ZAPR/101200ZAPR/-
 100930ZAPR/101030ZAPR/-
 101000ZAPR/101330ZAPR/-
 101030ZAPR/101130ZAPR/-
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 100830ZAPR/100930ZAPR/-
 100900ZAPR/100945ZAPR/-
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 Figure 1: Air Support Package Spreadsheet
 A/C = AircraftASR = Air Support RequestCAS = Close Air Support
 FAC = Forward Air ControllerIVO = In the Vicinity of
 Msn ID = Mission Identification
 Recce = ReconnaissanceSCL = Standard Conventional Load
 101st DATK = 101st Division Attack
 Legend:
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 briefing when email communicationsare not established or time constrainsprevent the unit from developing it.
 Likewise, the FECC LNO must getwith the FECC AFSCOORD to ensurethe air support operations center (ASOC)
 air boss has the concept sketch and isthoroughly briefed on division opera-tions. If the corps is operating two head-quarters (main and forward commandposts), the LNO must ensure the airboss in the ASOC forward also has
 Scheme of Fires: From H-6 (min) to H+40 (min), fires (K19N, K20N, K21N) will suppress EADA and maneuver formations during1-101AHB’s ingress from TAA Roadway, along route Cancer 3, to PL Anne (LD) IOT provide freedom of maneuver. NonlethalJSEAD will jam ADA radars while lethal JSEAD engages targets of opportunity from H–49 (min) to H+1:40. Lethal JSEAD willbreak off station at H+15 (min). A dedicated FAC-A will be on station from H–49 to H+2:00 IOT facilitate integration of CAS andmaneuver. 1-101AHB will pass all immediate targets of opportunity to CAS during ingress. From H–49 (min) to H–15 (min) CASwill attack targets in Grids 86AR4/5/7 under the control and direction of a FAC-A. When 1-101AHB reaches their ACP E258 onroute Cancer 3, CAS will move from 86AR into a holding area in 86AQ. When the lead element of 1-101AHB hits the RP–4 (min)Group K19N is fired. Group K20N is fired at PL Anne. Group K21N is fired when the 2d Company crosses PL Maine. Upon thecompletion of K21N, 1-101AHB will engage targets with direct fires and pass targets to CAS in 88AR. CAS will utilize precisionmunitions near sensitive sites and in or around populated areas around the U/I Tank Bn. Series Destiny Lightning is an on-callfire plan for 1-101AHB’s egress; it consists of Group K19N. The on-call trigger is when the first egressing element departs itsABFs Andromeda 4. The combined effects of fires and maneuver will result in the destruction of: 30xT55s; 9xD30s; 6xS60s;2xZSU 23-4s; 10xSA-7s. Firing unit is located at 32 35 07N 044 02 03E (Kill box 85AS1) shooting on azimuth of 340degrees magnetic.
 Wheels up: 0811ZTOT/H-Hour: 0900ZEgress: 1000ZEnd of Mission: 1100ZEAs: Nova (Stomp/Murder)Ingress: Cancer 3Egress: Andromeda 4KI/CAS: H-49 to H + 2:00 (0811Z-1100Z)ATACMS: H-6 TO H+40 (0854Z-0940Z) SEAD; On-call missions until1100ZLethal JSEAD: H – 49 to H + 15 (0811Z-0915Z)Nonlethal: H – 49 to H + 1:40 (0811Z-1040Z)Kill Box Keypads ATACMS cleared: 88AP 3, 4, 5, 6, 7, 8
 C/SAMC No Mercy 6C2 A/C Tide 50
 (ALO)FSO Destiny 9541 FAB Railgun 351-27 FA Smasher 8Div ALO LTC Zane Mitchell
 581-0871/0738/[email protected]
 FreqUHF: 350.340, 540.665, 451.640Kaki 30: UHF: 433.960Kaki 9: UHF: 459.80075 (WB TACSAT)75 (WB TACSAT)FH980
 AssetRoland Tgt Acq:VISOBs Controller SAT Phone:Spoon Rest
 Freq1113-1501 Mhz1228-1940 Mhz1153-1580 Mhz
 EA: Nova—(33 15 47N 043 37 19E, Kill box 86AP3)
 38SLE640670, 38SLE693753, 38SLE720855,38SLE770813, 38SLE778800, 38SLE890690,38SLE870669
 Sub EA:a. EA Stomp—38SLE660744, 38SLE738806,
 38SLE758748, 38SLE703707b. EA Murder—38SLE728837, 38SLE782853,
 38SLE816749, 38SLE763729
 H-40 to H+2:00: FAC-A on Station
 H-40 to H:
 H to H+10:
 H+10 to H+1:00:
 H+1:00 to H+2:00:
 4 sorties
 6 sorties
 2 sorties
 10 sorties
 12 sorties
 Frequency and Location of Known ADA Assets
 Call Signs and FrequenciesPre-Planned CAS
 Pre-Planned ATACMS Fires
 Figure 2: Concept of Operations Sketch: Air Tasking Order (ATO) F–101st Aviation Brigade Search and Attack in the Vicinity of E ngagementArea (EA) Nova
 Legend:ABF = Attack-by-Fire PositionACP = Air Control PointAcq = AcquisitionADA = Air Defense ArtilleryAHB = Assault Helicopter BattalionALO = Air Liaison OfficerAMC = At My Command
 ATACMS = Army Tactical Missile System
 Targets
 KN0656, 0670, 0675, 0680, 0725, 0726
 KN0660, 0727, 0728, 0729
 KN0685, 0690, 0700, 0705, 0710, 0715
 Group
 K19N(Z)
 K20N(Z)
 K21N(Z)
 Bn = BattalionC2 = Command and Control
 Div ALO = Division Air Liaison OfficerEADA = Enemy Air Defense Artillery
 FAB = Field Artillery BrigadeFAC-A = Forward Air Controller-Airborne
 FSO = Fire Support OfficerIOT = In Order To
 JSEAD = Joint Suppression of Enemy Air Defenses
 KI = Kill-Box InterdictionLD = Line of DeparturePL = Phase LineRP = Release Point
 TAA = Tactical Assembly AreaTACSAT = Tactical Satellite
 TOT = Time-On-TargetVISOBs = Visual Observers
 received the sketch and is briefed. Thisstep is especially important if the corpsis providing the division CAS assets outof its own stack of aircraft.
 Intelligence Collection. In synchro-nizing assets for a deep attack or an air
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 — Verify that CENTAF Form 1972 (Request for Electronic Warfare Support) is filled outand submitted to the corps EW officer.
 — Verify JSEAD package is on the ATO the evening before the mission.
 — Develop and send the Air Support Package Spreadsheet to Div FSE and corps ALO.
 — Work with the AFSCOORD or CFLCC LNO to cover gaps in air support coverage.
 — Distribute the Concept of Operations Sketch to corps CFLCC LNO, A2C2, G3 air,collection manager, ACE targeting officer, JWO, VCA G3, corps FCE, corps FSE,AFSCOORD, ALO, air boss, EW officer and G3.
 — Send Concept of Operations Sketch to respective squadrons that the FAC-A andEW aircraft are coming from.
 — Verify the collection manager has the division’s target deck for the mission and theflight plan ensures the unit will receive the data NLT 3 hours before wheels up.
 — Request from the ACE an ELINT analyses of routes and objective area and sendresults to the Div FSE.
 — Twelve hours out, coordinate with FECC AFSCOORD the specific time period forclearance of ATACMS fires for SEAD and on-call targets; ensure the window hasa 20-minute buffer up front.
 — Get routes and their respective ACPs to the corps collection manager and EWofficer.
 — Receive mission execution checklist and send to the FECC deep fires coordinator.
 — Ensure the AFSCOORD verifies that the air boss has and understands the Conceptof Operations Sketch and has identified aircraft to support the operation.
 — Receive SEAD plan and plot targets; check to ensure targets do no violate FSCMand the concept of SEAD and timings are synchronized.
 — Verify with the AFSCOORD that corps CAS is available and scheduled to supportthe mission.
 — Verify the corps FSE has the SEAD plan at least two hours before execution.
 — Verify that corps units have rehearsed the SEAD and there are no issues at leastone hour prior to execution.
 — Twenty minutes before wheels up, verify that airspace is cleared for ATACMS fires.
 — Ensure that corps does not try to push additional assets or fires into the Avn Bde’sarea of operations, unless requested.
 Figure 3: 101st Fires and Effects Coordination Cell (FECC) Liaison Officer’s (LNO’s) DeepAttack and Air Assault Synchronization Checklist
 Legend:A2C2 = Army Airspace Command and ControlACE = Analysis Control Element
 AFSCOORD = Assistant Fire Support CoordinatorAvn = AviationBde = Brigade
 CENTAF = Central Command Air ForceCFLCC = Coalition Forces Land Component
 Command
 ELINT = Electronic IntelligenceEW = Electronic Warfare
 FCE = Fire Control ElementFSCM = Fire Support Coordination
 MeasuresFSE = Fire Support Element
 JWO = Joint Weapons OfficerVCA = V Corps Artillery
 assault, the FECC LNO checks with thecorps collection manager to ensure thedivision collection manager has sub-mitted the unmanned aerial vehicle(UAV) request and that corps plans tofly the routes and objective area. TheLNO also ensures the target deck sub-mitted with the UAV request focuses onspecific locations for enemy targets.(The target deck is the list of locationsalong the flight routes and objectivearea that the unit wants the UAV tocollect on.) Specified locations allowthe UAV to focus its collection effort,which greatly increases the effective-ness of the asset. Next, the LNO checksthe time the UAV is scheduled to fly thedivision routes and objective to ensurethe data gets back before the final con-ditions check, which normally is threehours before the mission. Finally, dur-ing fast-paced operations, the LNO mustbe ready to develop a target deck for theUAV.
 The LNO continues to monitor theUAV coverage throughout the day be-cause UAV priorities may change. TheLNO ensures the collection managerand corps chief of staff know that UAVcollection on the target set and routes isa necessary condition for a deep attackor air assault.
 The LNO requests an electronic intel-ligence (ELINT) analysis of flight routesand objective area from the analysiscontrol element (ACE) ELINT analyst.This analysis helps the division FSErefine SEAD targets and identifies theenemy air defense artillery’s frequencyranges, making the electronic attacksquadron more effective. The LNO canspecify the time-search criteria for theanalysis that will narrow the search andnumber of targets. He sends the resultsof this analysis (or reports it verbally) tothe division FSE.
 Airspace Clearance. Clearance of air-space to fire ATACMS SEAD and on-call ATACMS fires for a deep opera-tion is another area the LNO ensures issynchronized. Because ATACMS mis-siles travel at altitudes of up to 160,000feet, the BCD must clear airspace toshoot them.
 The process is initiated by putting theATACMS SEAD and on-call ATACMSmissions on the division’s ASR nomi-nation sheet. This alerts the BCD to therequest so it can adjust tracks for refuel-ing aircraft and CAS stacks to accom-modate the fires.
 The day before the operation, the LNOchecks with the AFSCOORD to ensure
 the CFLCC LNO and the BCD knowabout the request to clear airspace forATACMS fires for the upcoming mis-sion. At least 12 hours before the mis-sion, the LNO coordinates with theAFSCOORD the specific time windowthe division wants the airspace clearedfor ATACMS fires. The LNO shouldadd a 20-minute buffer to the front ofthe window to allow the BCD extra timeto clear the airspace and account forunforeseen circumstances. The LNOnotifies the division FSE when the air-space is cleared for ATACMS fires.
 The airspace is cleared for all air inter-diction (AI) and non-CAS aircraft. CASaircraft operating in this airspace must
 be under the control of either a FAC-Aor the ALO. Immediately after the mis-sion is complete, the LNO notifies theAFSCOORD to open the airspace to allCoalition Force Air Component Com-mand (CFACC) assets’ use.
 Finally, the LNO ensures the SEADplan for the deep operations arrives atthe corps FSE at least three hours beforeits execution. This allows the corps FSEtime to analyze the targets and do an-other check for fire support coordina-tion measure (FSCM) violations andlegal review. The LNO reviews theSEAD plan and plots the targets to vali-date the timing and sequencing of theirattack. The LNO resolves any issues the
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 corps FSE or FCE may have and en-sures the unit firing rehearses the plan.
 The bottom line: The LNO conductsthe behind-the-scenes coordination thatensures his division has the resources itneeds and they are synchronized fordelivery at the time the division needsthem. (See Figure 3 for the LNO’s deepattack and air assault synchronizationchecklist.)
 Division Ambassador for CorpsTargeting. The FECC LNO is thedivision’s ambassador at the corps tar-geting meeting and board. His primarymission at these meetings is to influ-ence the corps’ leadership to get thepriorities and resources the divisionneeds to accomplish its deep opera-tions.
 To influence the targeting team andboard, the FECC LNO must be able tocommunicate the division’s capabili-ties and limitations accurately, antici-pate the resources the division will need,inform and educate the team on how thedivision fights, and have technical andtactical creditability with the corps lead-ership and members of the targetingteam.
 The targeting meeting and board arethe forums in which the FECC LNO canmake his most significant contributionsto the division’s efforts. For instance,during Operation Iraqi Freedom, the VCorps targeting team initially did notput a high priority on engaging low-level air defense artillery (ADA) sys-tems. The 101st FECC LNO explainedthe increase in the number of missionsthe 101st would be able to conduct withbetter conditions set for attack helicop-ter operations, persuading the corps totarget the lower-level ADA assets forSEAD. This resulted in the 101stDivision’s executing many deep opera-tions without losing an aircraft to en-emy ADA.
 Furthermore, the FECC LNO must beproficient in doctrine and targeting forcivil military operations (CMO). Dur-ing Operation Iraqi Freedom, the 101stand 82d Airborne Divisions simulta-neously conducted combat operationsto clear cities of Iraqi Army remnantsand para-military forces and startedCMO operations in other cities. TheFECC LNO helps the corps team intargeting for both types of operations.He must thoroughly understand infor-mation operations (IO), psychologicaloperations (PSYOPs) and civil affairs(CA) operations plus the various assetsto execute these operations.
 As the fighting ebbs, most of the LNOstime and efforts will be directed to tar-geting for the CMO fight and coordinat-ing and obtaining resources for CMO.The LNO must be familiar with CAbattalion operations and the organiza-tion and functions of the CA brigadestaff, the corps humanitarian assistancecoordination center (HACC) and theoffice of reconstruction and humanitar-ian assistance (ORHA) because he willinteract with these elements to coordi-nate and synchronize the division’sCMO.
 The FECC LNO must have the flex-ibility and knowledge to target-to-killand target-to-build at the same time.
 Active Member of the Corps Tar-geting Team. The FECC LNO mustunderstand he is an active member ofthe corps targeting team—not just adivision representative. He does not sim-ply sit in the meetings taking notes butcomes fully prepared, shares informa-tion with other board members, makessuggestions to improve the targetingprocess and works hard to implementimprovement suggestions.
 The LNO must adopt a team versus azero-sum attitude when fighting for re-sources for the division. At times, twounits will have a need for the same assetat the same time, and the LNO mustsupport the unit that has the greatest need.
 For example, during Operation IraqiFreedom, both the 101st and 11th At-tack Helicopter Regiment (AHR) wereexecuting aerial reconnaissance mis-sions at the same time in different areasof the corps area of operations. Bothunits requested UAV coverage; how-ever, the UAV only had flight time tosupport one unit. Because the 11th AHRmission had the greatest ADA risk, the101st LNO supported UAV coveragefor the 11th AHR. A team attitude helpsthe corps shape the overall fight andenhances the LNO’s ability to influenceon behalf of his division.
 Division Commander’s Ears, Eyesand Hands. The FECC LNO gleansrelevant information from staff updates,situation reports, conversations andmeetings and reports it to the division.Likewise, at the end of the targetingmeeting and board, the FECC LNOpublishes his notes and forwards themto the elements of the division FSE,division artillery commander and G3The timely reporting of relevant infor-mation allows the division’s leadershipto anticipate and conduct parallel plan-ning for upcoming missions.
 Furthermore, the FECC LNO tracksdown information the division leadersneed, voices division leaders’ concernsto key corps leaders and works throughthe corps staff to coordinate resourcesoutside of the corps. The FECC LNO isin the business of gathering and ex-changing information and being the di-vision and division artillery command-ers’ utility man at corps.
 Conclusion. The duties outlined inthis article require the LNO have exten-sive fire support coordination experi-ence and knowledge regarding how thedivision fights and its capabilities. Tofacilitate the LNO’s credibility and al-low him to interact with the corps pri-mary staff on a more equal basis, werecommend the LNO be a senior majoror lieutenant colonel. The more experi-enced, more senior LNO will increasethe division’s likelihood of getting theresources it needs. The Marine Corpshad colonels as their LNOs to V Corpsduring OIF.
 The FECC LNO’s job is a lot morethan getting information for the divi-sion. The FECC LNO can make thedifference in resources and support forthe division’s fight. Air Assault!
 Lieutenant Colonel Patrick J. Sweeney isthe 101st Airborne Division (Air Assault)Liaison Officer (LNO) at V Corps Headquar-ters in Operation Iraqi Freedom (OIF). Inprevious assignments with the 101st Divi-sion at Fort Campbell, Kentucky, hecommanded the 3d Battalion, 320th FieldArtillery (3-320 FA) and served as ExecutiveOfficer (XO) of the Division Artillery. Lieu-tenant Colonel Sweeney commanded ABattery in 5-11 FA, 6th Infantry Division,Fort Wainwright, Alaska. He holds MAs inSocial Psychology from the University ofNorth Carolina at Chapel Hill and in MilitaryArts and Science from the Command andGeneral Staff College at Fort Leavenworth,Kansas.
 Captain Jason G. Montgomery recentlyassumed command of A Battery, 1-320 FA,part of the 101st Airborne Division nowdeployed to Iraq. For major combat opera-tions in OIF, he served as the 101st DivisionLNO at V Corps Headquarters. In his previ-ous assignment, he was the S4 for the1-320FA. Captain Montgomery also served with2-3 FA, part of the 1st Armored Division inGermany, as a Battalion and Battery FireDirection Officer and Company Fire Sup-port Officer. He is a graduate of the FACaptain’s Career Course, Fort Sill, Okla-homa, and the Combined Arms and ServicesStaff School at Fort Leavenworth.
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 2004 History WritingContest Rules
 The US Field Artillery Association issponsoring its 19th annual History Writ-ing Contest with the winners’ articlesto be published in Field Artillery and theAssociation’s version of the magazine,FA Journal. To compete, submit anoriginal, unpublished manuscript onany historical perspective of Field Artil-lery or fire support by 1 February 2004.The Association will award $300 for theFirst Place article, $150 for Second and$50 for Third. Selected Honorable Men-tion articles also may appear in FieldArtillery. Civilians or military of allbranches and services, including allies,are eligible to compete. You don’t haveto be a member of the Association.
 Your submission should include (1) adouble-spaced, typed manuscript of nomore than 4,000 words with footnotes,(2) bibliography, (3) your comprehensivebiography and (4) graphics (black andwhite or color photographs, maps,charts, etc.) to support your article. Thearticle should include an analysis of les-sons or concepts that apply to today’sRedlegs—it should not just record his-tory or document the details of an op-eration. Authors may draw from any his-torical period they choose.
 A panel of three historians will judgethe manuscripts without the authors’names. The panel will determine thewinners based on the following crite-ria:
 • Writing clarity (40%)
 • Usefulness to Today’s Redlegs (30%)
 • Historical Accuracy (20%)
 • Originality (10%)
 By 1 February 2004, send the manu-script to the US Field Artillery Associa-tion, ATTN: History Contest, P.O. Box33027, Fort Sill, Oklahoma 73503-0027(FedEx to Building 758, McNair Road).For more information, call DSN 639-5121/6806 or commercial (580) 442-5121/6806or email: [email protected].
 History Writing Contest Winners 2003First Place: “The Siege of Yorktown—Joint and Multinational Operations inthe American Revolution” by Captain W. Cochran Pruett
 Second Place: “Saved by Artillery—How MG Lucas Lost the Initiative at Anzioand the Allied Artillery Regained It” by Captain Colin J. Williams
 Third Place: “Three Men of Gettysburg—A Study in Civil War Battery Com-mand” by Captain Brian C. Hayes, ARNG
 Judges of the 2003 History Writing ContestColonel Bruce A. Brant is the Army Forces Command Inspector Generalat Fort McPherson, Georgia. He holds three master’s degrees, including aMaster of Military Arts and Science with a concentration in History fromthe Command and General Staff College, Fort Leavenworth, Kansas. Amongother assignments, he commanded the 214th Field Artillery Brigade, IIICorps Artillery, Fort Sill, Oklahoma, and the Combined Battlefield Coordi-nation Detachment in Korea.
 Lieutenant Colonel William G. Pitts is the Chief of the Doctrine Divisionin the Field Artillery School at Fort Sill. Currently, he is deployed to Iraq asthe Fire Support Observer compiling lessons learned during Operation IraqiFreedom for a book to be published by the Center for Army Lessons Learned(CALL), Fort Leavenworth. He holds a Bachelor of Arts in Civil War Historyand a Master of Arts in History from American Military University, Virginia.
 Mark K. Megehee has been the Field Artillery Specialist at the Fort SillMuseum for the past 10 years. He holds a Master of Arts in History fromthe University of Oklahoma. He has more than 18 years’ experience withUS Army museums, including as Curator of the Frontier Army Museum atFort Leavenworth. He has published military articles and papers, severalof which were featured recently on the History Channel—“Tales of the Gun:Big Guns” and “Dangerous Missions: Forward Observers.”
 Field Artillery Themes for 2004Edition Theme Deadline
 Sep-Oct Operation Iraqi Freedom 1 Jul 2003
 Nov-Dec Fires and Effects in Worldwide 1 AugEnvironments
 Jan-Feb The FA Battalion 1 Oct
 Mar-Apr Joint Fires 1 Dec
 May-Jun Stability and Support Operations (SASO) 1 Feb 2004
 Jul-Aug History Contest 1 Feb: Contest*1 Apr: Other
 Sep-Oct Command (Leadership), Control 1 Jun(Digitization) and Targeting
 Nov-Dec Red Book 1Aug
 *Due date for contest submissions; all other articles due 1 April.
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