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Introduction

“They couldn’t hit an elephant at this distance.”

Last words of General John Sedgwick, Spotsylvania, 1864


In January 1991, Scud missiles blazed across the desert skies and into Allied consciousness.  Surprise at the potential for any nation with a theater ballistic missile capability to affect Allied operational tempo by diverting resources to deal with this threat was not limited to the general public – it was an unfortunate revelation to many military commanders as well.  Underestimation of an enemy’s intent and capability can, at best be a surprise, at worst a disaster – as those standing near General Sedgwick at Spotsylvania learned.

The conduct of attack operations against enemy theater missile systems is not new.  We have a wealth of information and detailed lessons learned from past anti-theater missile operations, beginning in World War II, through Operation DESERT STORM to potential confrontations in Southwest Asia and Northeast Asia today.  The purpose of this paper is to review the Allied response to this threat and draw lessons that can apply to future theater missile assessments, focusing on the use of Intelligence Preparation of the Battlespace (IPB) in support of theater missile defense attack operations.  In particular, use of IPB in the future will aid not only in the prediction of enemy theater mission operations, but provide the means to predict with the timeliness necessary to counter his actions.

Theory and Definition

Commanders have used some form of IPB throughout history.  All good commanders assess the effect of terrain, enemy forces, time, conditions, and likely enemy intent and actions on their ability to accomplish their mission.  IPB can and should be used to aid in the conduct of theater missile defense attack operations – finding and destroying enemy theater missile systems.  Essential to this process is identifying his center(s) of gravity and his critical failure nodes at key points in time and space, and attacking his theater missile operation in order to obtain maximum effect in disrupting or preventing his operations.  Specifics of the IPB process will be addressed later in this paper.

Intelligence Preparation of the Battlespace is defined as:  “An analytical methodology employed to reduce uncertainties concerning the enemy, environment, and terrain for all types of operations.  The intelligence preparation of the battlespace builds an extensive data base for each potential area in which a unit may be required to operate.  The data base is then analyzed in detail to determine the impact of the enemy, environment, and terrain on operations and presents it in a graphic form.  Intelligence preparation of the battlespace is a continuing process.  Also called IPB”

Background, Description and Application of the IPB Processes

World War II Experiences


On 13 June 1944, the first V-1’s impacted on British soil.  “Over the next 80 days, 8,564 V-1’s were fired against England and Antwerp resulting in 23,000 casualties. In total, over 15,500 V-1’s and V-2’s were fired between June 1944 and March 1945.” 
   Anticipating these attacks, the Allied command initiated Operation CROSSBOW in December 1943 in order to delay and destroy Germany’s capability to wage terror warfare using these systems. “By D-Day, Allied aircraft dropped 36,200 tons of bombs in 25,150 bombing sorties against the V-weapon sites . . .”
 Eventually, the Allies flew approximately 69,000 strike sorties against V-1 and V-2 facilities.  


So how did they do? “Despite the application of thousands of sorties against over 250 targets during the critical summer months of 1944, the Germans averaged just over 80 launches per day. According to German sources reviewed following the war, Allied attack operations neither succeeded in preventing a V-1 or V-2 launch, nor did they affect the operational availability of the missiles” in tactical units.
   In fact, attempts to destroy German theater missile capabilities received extraordinary priority, “On June 18, Eisenhower directed Tedder in writing that CROSSBOW ‘targets are to take first priority over everything except the urgent requirements of the battle.’”
  Though achieving success in postponing initial launches, German theater missile operations only ceased with ground forces overrunning potential launch sites at the extreme limits of their range to attack England and Antwerp.  In fact, “Overrunning its (V-1) launching sites would not be only the most effective remedy, but simply the only remedy.” 
 

In his excellent review of theater missile defense, Lt. Col. Mark Kipphut, United States Air Force, identifies four lessons learned by the US Army Air Corps during Operation CROSSBOW:  

· Attacking an enemy's missile infrastructure can be effective as a long-term strategy, but such an approach is unlikely to have an immediate impact on stopping launch operations. 

· Effective attacks against small, mobile targets employing CC&D (camouflage, concealment and deception) efforts requires real-time reconnaissance support; otherwise, targets are going to be difficult to find, if not impossible to attack. 

· Planning requires comprehensive intelligence support that extends well beyond simply focusing on the technical capabilities of an enemy system. The corollary is that operational plans must fully take into account enemy actions and reactions. 

· Political pressure can directly determine resource allocation. 

DESERT STORM Experiences

Allied experience in DESERT STORM was not unlike that in WWII.  Although launches were not nearly so numerous (somewhere between 81 and 93, depending on which source is used), the psychological, if not physical, impact of the use of theater missiles was great.  While the Allies possessed technology to defeat theater ballistic missiles once launched (active defense), they were conversely frustrated in their attempts to find and destroy mobile theater ballistic missile systems (including launchers) and infrastructure (attack operations).

“General Horner envisioned three counter-Scud objectives: (1) keep Israel out of the war; (2) destroy Iraq's Scud-associated production facilities; and (3) find and destroy Scud transporter erector launchers that threatened the Arabian Peninsula. Initially, only a few missions were planned against the western launch sites and a limited number of other missile production and support facilities.” 

Lt. Col. Kipphut summarizes Allied shortcomings in failing to interrupt Iraqi Scud launches during DESERT STORM as follows:

First was the low priority that planners placed on Scud suppression and the resulting failure to anticipate the political pressure generated by attacks on Israeli cities. Second was the false assumption that Iraq could significantly threaten Israel only from fixed sites. Finally, planners assumed that if required to find and destroy mobile Scuds, intelligence would provide adequate queuing for aircraft and that Iraqi CC&D (camouflage, concealment and deception) would not complicate targeting.

One final lesson learned from both WWII and DESERT STORM is that air supremacy does not equal theater missile defense attack operations success.  In each case, the Allies were able to operate in the air with impunity.  Yet though they may have delayed theater missile firings, they were not prevented, and real success in shutting down enemy theater missile operations only came with overrunning the launch sites.  In the case of DESERT STORM, considering anecdotal information to the contrary, no convincing evidence exists that a single mobile Scud transporter erector launcher was destroyed during the counter-Scud campaign.  Clearly, another approach is required.

Intelligence Preparation of the Battlespace and Theater Missile Defense Operations

During both WWII and DESERT STORM, Allies had great difficulty finding and destroying enemy theater missile systems, in particular mobile V2 platforms and Iraqi mobile Scud transporter erector launchers and their mobile support infrastructure.  These targets were highly elusive with great ability to fire and disappear.  Lt. Col. Kipphut’s lessons learned in this regard are very instructive, particularly in terms of priority of effort, under-estimation of the enemy’s resourcefulness in the conduct of theater missile operations and application of intelligence resources.

Why are theater missile attack operations so hard?  The United States possesses exceptional intelligence capabilities, a highly professional and singularly effective strike force, and a very robust command and control capability.  Yet, the ability to defeat enemy theater missile capabilities remains elusive.

This difficulty results from two key elements – a reactive attitude (cruising roads looking for Scud launchers, ala DESERT STORM), and segmented processes (separation of attack operations from intelligence activities) instead of a single focused effort with resource convergence looking for the enemy’s weakest points.  The established IPB process focused on theater missile operations with all its synergistic potential has been demonstrated as an effective means to address this problem.

Description of Intelligence Preparation of the Battlespace


 IPB has been used effectively for conduct of operations by all components of US forces.  In fact, it is recognized in Joint doctrine (see definition cited earlier from Joint Publication 1-02).

Typically, IPB is used today to provide the foundation for development of operational and tactical plans.  IPB products are not static, but constantly updated throughout the planning process and revised during execution based on a myriad of incoming reports.  

US Army Field Manual (FM) 34-130 describes IPB as follows: 

IPB is a systematic, continuous process of analyzing the threat and environment in a specific geographic area.  It is designed to support staff estimates and military decision making.  Applying the IPB process helps the commander selectively apply and maximize his combat power at critical points in time and space on the battlefield by – 

· Determine the threat’s likely COA (course of action).

· Describing the environment your unit is operating within and the effects of the environment on your unit.

IPB is a continuous process that consists of four steps that you perform at each time you conduct IPB:

1. Define the battlefield environment

2. Describe the battlefield effects.

3. Evaluate the threat

4. Determine threat COA (courses of action). 
 

“While the IPB process is sequential, it is also continuous and cyclical.  It must be conducted before, during, and after an operation, and while planning for and executing other contingencies as they arise.  With the acquisition of new information, intelligence staffs modify their assessments of the battlespace, the adversary, and all potential COGs (centers of gravity) and COAs (courses of action).”

The bottom line of IPB is to get inside the enemy theater missile commander’s head and stay there, anticipate his actions and reactions, and inform attack operations systems.   IPB includes looking for the long poles in his tent, and use them against him.  For example, is he tied to fiber optic cable systems for command and control, is he short of cranes or triple carriers, or does he have a limited number of transporter erector launchers?  Framing potential target sets based on timely analytical products and knowledge of his operating process can result in opportunities to affect the enemy’s operating tempo. 

Interpretation of data

IPB in Theater Missile Defense Attack Operations Experience

During the past several years, US military professionals of all Services have recognized the need for highly effective, iterative, collaborative and integrated Joint IPB in development of effective theater missile defense attack operations.  These efforts have been highlighted and refined during several exercises, including ROVING SANDS 97, ULCHI FOCUS LENS 96 and 97 and COHERENT DEFENSE 97.  In particular, during the latter exercise, closely integrated IPB activities were specifically exploited with excellent results.  Elements of that experience include the following:

· A highly focused, well drilled theater missile defense IPB team.  This team was expert in operation of critical automated systems (e.g., All Source Analysis System [ASAS]) and manually interfacing these systems.  The team conducted detailed historical analysis and created an equally detailed database postulating enemy brigade operating areas, likely hide sites and likely reload sites.  The developed named areas of interest (NAI) and target areas of interest (TAI) were made available Joint Task Force (JTF) component operations centers.  They focused their efforts to identify weak points (e.g., vehicle convergence at reload sites) and exploit them as high-payoff as potential high payoff targets.

· Very robust, well-trained and well equipped liaison team specifically located among components operation centers and Special Operations Command and Control Element.  The liaison team was equipped with communications and computer links with the IPB cell.

· Within the component cell, the IPB team was collocated and fully integrated with current operations and the planning teams conducting theater missile defense operations.  The Battle Captain had immediate access to developmental work being conducted by the IPB team throughout the operation.

· Established internal tactics, techniques and procedures (rudimentary external Joint tactics, techniques and procedures were used, in particular, for sensor reallocation to exploit time sensitive targets and methods of target handoff) for IPB validation and update.  An example was the use of launch point analysis to postulate potential reload sites (developed from prior analysis), then request dynamic retasking of sensors to identify reload operations.

Based on lessons learned from World War II and DESERT STORM, as well as recent exercise experience, the following elements are keys to theater missile IPB success.

· Well trained and drilled IPB team. Such a team conducting focused IPB activities by operationally dedicated personnel closely linked to attack operations executors can develop high quality target data.  This team can also advise regarding attack priorities for theater missile targets as assessed against the Commander in Chief (CINC) / Joint Task Force (JTF) Commander’s target priorities.

· Detailed ground work.  Barring any highly automated IPB template development process, extremely detailed preliminary groundwork is required to postulate theater missile operational areas and processes, as well as to timeline enemy theater missile operations.  Examples of this kind of analysis include (but are not limited to) assessments of command and control systems, historical operating areas, required support operations infrastructure, roads, cross-country mobility limitations of each vehicle in the enemy’s theater missile inventory.

· Constant real time validation, updating and backbriefs to the appropriate Battle Captain.  

· Liaison officers (LNO) in key locations with live communications (with Special Operations Forces (SOF), Component attack operations cells, etc.).

· Joint tactics, techniques and procedures exploiting shortcuts (i.e., launch circle analysis).

· Shared Joint IPB Data Base.

Current Shortcomings in IPB

1.  The “Psychological” IPB Barrier.  Frankly, IPB is hard work and requires constant attention.  Many, when faced with the daunting task of laying down and maintaining an effective template, will look for ways to expedite attack operations.  Often, this devolves to a Scud combat air patrol (CAP) chasing transporter erector launchers based on post firing Defense Support Program (DSP) satellite vectors.  This shortcoming will only be overcome with a common understanding of the importance of detailed and constant IPB activities throughout the attack operations process.

2.  Common data base.  Currently, no capability exists for the establishment of a virtual, relational database accessible to all components, automatically updated with user and sensor input, and with common IPB products contained therein.  Further, the ability to provide automated, fused sensor input into such a data based driven from an informed, established screening process designed to aid getting inside the enemy theater missile commander’s head would be extremely helpful. 

3.  IPB Master.  Within a JTF, responsibility for development of initial theater missile defense IPB products, data base maintenance and organization of IPB activities must be defined.  The Commander in Chief (CINC) / Joint Task Force (JTF) Commander should have the flexibility to detail this responsibility, but the requirement needs to be recognized and addressed in US Joint doctrine.

4.  Joint Tactics, Techniques and Procedures.  A start was made in achieving Joint theater missile defense IPB tactics, techniques and procedures during Exercise COHERENT DEFENSE 97.  Establishment of common, agreed tactics, techniques and procedures among the Components are required to ensure trust in the information and process before sensor resources are committed or targets attacked.  Specific areas requiring detailed tactics, techniques and procedures include:

a.  Interoperation between intelligence, current operations and planning cells within and among the components.

b.  Methodology for time sensitive sensor retasking.  Important work has been done in this area at the United States Atlantic Command (USACOM).

c. Sensor responsiveness.  Even if available during dynamic retasking, “eyes” on sensor ability to quickly respond to requirements often exceeds time distance factors to move across the battlespace in time to affect theater missile operations.

d.  Interoperation between components, Allies and coalition partners.

5. Limited tools.  Current standard systems do not fuse data or sensor information, do not share databases, and frankly, are quirky and hard to use.  For example, several excellent counter-mobility models compete for time and energy, each with special capabilities necessary for detailed analysis and theater missile operational projections.  

6. Limited IPB focus.  US Joint theater missile defense doctrine reflects four “pillars”.  They include attack operations, active defense, passive defense and battle management, command, control, communications, computers and intelligence.
  Theater missile defense IPB is critical not just to attack operations, but to support activities of all four pillars.  Much work remains to be done regarding IPB throughout theater missile defense operational activities.

The US Joint community is assessing these and other shortfalls in current IPB activities as part of a Joint Theater Air and Missile Defense Joint Mission Area Assessment.  Within the attack operations area, IPB holds the highest priority.  The Joint Mission Area Assessment report, including IPB recommendations, is due in October 1999.

Theater Missile IPB in 2010.

Some would advocate that with the advent of “sensor to shooter” technology, IPB will be passe.  A direct link from a satellite based infrared sensor with automatic target recognition will achieve the theater missile defense attack operations “Holy Grail”.  Even so, the sensor must know where and when to look – and that knowledge only comes from thorough IPB.  Consequently, an IPB process of some kind – automated or semi-automated will still be required to execute attack operations.

Increasingly sophisticated and logistically independent theater ballistic missile systems will make theater missile attack operations a greater challenge.  The use of solid fuel systems, greater ranges, and smaller and more capable cruise missiles requires a faster, more automated IPB capability.  However, human assessments and judgements are still required.  Potential components of highly collaborative, iterative and integrated automated IPB architecture include:

· Shared relational IPB data base available to each IPB cell, joint air and theater missile cell and attack operations targeting cell, continually updated in near real time. 

· Sensor links that feed to automated paradigms within the shared IPB data base and IPB cells.

· Semi-automated IPB tools designed to draw upon the shared data base, speed IPB product development and maintain updates in near real time.  Tools will develop traditional IPB products culminating in targeting recommendations with associated file data available for immediate review.

· Shared information for proposed targeting across all components and immediately available at each node.

· Joint, Allied and coalition tactics, techniques and procedures for conduct, integration and exploitation of the IPB process in the accomplishment of theater missile defense attack operations.

Conclusion

“If you know the enemy and yourself, you need not fear the result of a hundred battles.  If you know yourself and not the enemy, for every victory gained you will also suffer a defeat.  If you know neither yourself nor the enemy, you will succumb in every battle.”  Sun Tzu - Art of War, c. 400 BC

Exploitation of the IPB process can be a powerful tool.  As our ability to conduct IPB and share products with automated aids improves over the next decade, so will the precision, mobility and proliferation of theater missiles.  Without effective IPB tools and processes used by well trained professionals throughout a theater of operations, the gap between enemy theater missile operational freedom and Allied ability to find and kill him will only widen.  The ability to understand and exploit the enemy’s operational cycles is critical to proactive destruction of his theater missile systems.   A highly collaborative (including Allies and coalition partners), iterative and integrated IPB capability is critical to stemming the theater missile tide.

Nomenclature

Ballistic Missile.  “Any missile which does not rely upon aerodynamic surfaces to produce lift and consequently follows a ballistic trajectory when thrust is terminated.” (US Joint Pub 1-02)

Center(s) of Gravity. “Those characteristics, capabilities, or localities from which a military force derives its freedom of action, physical strength, or will to fight.”  (US Joint Pub 1-02).

Joint Theater Missile Defense.  “The integration of joint force capabilities to destroy enemy theater missiles in flight or prior to launch or to otherwise disrupt the enemy’s theater missile operations through an appropriate mix of mutually supportive passive missile defense; active missile defense attack operations; and supporting command, control, communications, computers, and intelligence measures.  Enemy theater missiles are those that are aimed at targets outside the continental United States.” (US Joint Pub 1-02)

Theater Missile.  “A missile, which may be a ballistic missile, a cruise missile, or an air-to-surface missile (not including short-range, non-nuclear, direct fire missiles, bombs, or rockets such as Maverick or wire-guided missiles), whose target is within a given theater of operation. See also joint theater missile defense.”  (US Joint Pub 1-02)

Glossary

ASAS


All Source Analysis System
CAP


combat air patrol 

CC&D 

camouflage, concealment and deception

CINC


commander in chief

COA


course(s) of action

DSP 


Defense Support Program
FM


field manual

JP


joint publication

JTF


joint task force

NAI


named area of interest
SOF


special operations forces

TAI


target area of interest

TTP


tactics, techniques and procedures
TBM


theater ballistic missile
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