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	Foreword





	From 16 January through 28 February 1991, the United States and its allies conducted one of the most operationally successful wars in history,  a conflict in which air operations played a preeminent role.  The Gulf War Air Power Survey was commissioned on 22 August 1991 to review all as�pects of air warfare in the Persian Gulf for use by the United States Air Force, but it was not to confine itself to discussion of that institution.  The Survey has produced reports on planning, the conduct of opera�tions, the effects of the air cam�paign, command and control, logis�tics, air base support, space, weapons and tactics, as well as a chronolo�gy and a com�pendium of statistics on the war.  It has pre�pared as well a summa�ry report and some shorter papers and assembled an archive composed of paper, micro�film, and electron�ic records, all of which have been depos�ited at the Air Force Historical Research Age�ncy at Maxwell Air Force Base, Ala�bama.  The Survey was just that, an attempt to provide a com�prehen�sive and documented account of the war.  It is not a definitive history:  that will await the passage of time and the ope�ning of sources (Iraqi records, for example) that were not avai�lable to Survey researchers.  Nor is it a sum�mary of lessons learned:  other organizations, in�cluding many within the Air Force, have already done that.  Rather, the Survey provides an analyti�cal and evidentiary point of departure for future studies of the air cam�paign.  It concentrates on an analysis of the opera�tion�al level of war in the belief that this level of war�fare is at once one of the most difficult to character�ize and one of the most important to under�stand.



	The Survey was directed by Dr. Eliot Cohen of Johns Hopk�ins University's School of Advanced International Studies and was staffed by a mixture of civilian and military analysts, including retired officers from the Army, Navy, and Marine Corps.  It was di�vided into task forces, most of which were run by civil�ians working tempo�rarily for the Air Force.  The work produced by the Surve�y was examined by a dis�tin�guished review com�mittee that included schol�ars, retired gen�eral officers from the Air Force, Navy, and Army, as well as former and current senior gov�ernment officials.  Throug�hout, the Survey strived to conduct its re�search in a spirit of impartiality and scholarly rigor.  Its members had as their standard the observation of Mr. Franklin D'Olier, chair�man of the United States Strategic Bom�bing Survey during and after the second World War:  “We wanted to burn into everybody's souls that fact that the survey's responsi�bility . . . was to ascer�tain facts and to seek truth, elimi�nating completely any preconceived theories or dogmas.”



	The Survey attempted to create a body of data common to all of the reports.  Because one group of researchers compiled this core material while other task forces were researching and drafting other, more nar�row�ly focused studies, it is possible that discrepancies exist among the reports with regard to points of detail.  More importantly, authors were given discretion, within the bounds of evidence and plausibility, to inter�pret events as they saw them.  In some cases, task forces came to differ�ing conclusions about particular aspects of this war.  Such divergences of view were expected and even desired:  the Survey was intended to serve as a point of departure for those who read its reports, and not their ana�lyti�cal terminus.



	This volume consists of two reports.  The first, Weapons, Tactics, and Training, focuses on Coalition as well as Iraqi air forces and Iraqi sur�face-based air defenses in the Gulf War. The second report, Space Opera�tions, examines the use of space systems, mobilization of equip�ment for space operations, and the role of commercial space systems within a military context.
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�PRIVATE ��Iraqi Weapons, Tactics, And Training�tc "Iraqi Weapons, Tactics, And Training"�





�PRIVATE ��Overall Defense Capabilities�tc "Overall Defense Capabilities"�



	In the summer of 1990, the Iraqi armed forces looked very im�pres�sive on paper.  Iraq had over a million men in its regular army, fourth largest in the world.  It had a substantial inventory of reliable, technologi�cally sophis�ticated, relatively modern instruments of war.  Its Army had over 5,000 tanks, 8,000 other armored vehicles, and 3,300 artillery pieces.  It had a multilayered air defense system and an air force with over 700 tactical aircraft, including some of the latest Soviet designs such as the MIG-29 Fulcrum and SU-25 Frogfoot.  Iraq had used chemi�cal weapons in the Iran-Iraq War and against the Kurds, and was believed to be devel�oping nuclear weapons and the long-range missiles to deliver them.



	If the Iraqis performed up to the standards of their equipment, they had the potential to give any opponent a tough fight.  However, the impressive numbers and capabilities disguised serious deficiencies.  The highly centralized command and control system needed to support the political structure also acted to stifle the initiative of lower ranking per�sonnel.  The few pieces of new equipment overshadowed the fact that most of the rest were old and technologically inferior to the best Western systems.  The large number of personnel under arms hid the fact that most were poorly trained conscripts.

   

	This chapter discusses Iraqi weapons systems and tactics.  It is meant to support the discussion of Coalition tactics and weapon systems that follows.  The chapter then describes and analyzes the Iraqi air com�mand and control structure, including equipment.  Ground-based systems such as surface-to�air (SAM) missiles and antiaircraft artillery will be discussed first, followed by a discussion of aircraft and related systems.  To provide some feel for Iraqi ideas on tactical employment, the chapter discusses Iraqi performance in the Iran�Iraq War.  It concludes with a look at Iraqi tactics and behavior in response to the onslaught of the Coalition air assault.



�PRIVATE ��Military and Air Defense Command and Control�tc "Military and Air Defense Command and Control"�



	Two key factors drove the organization of the Iraqi armed forces.  First, it had to be centralized.  As with everything else in the Iraqi Gov�ernment, supreme military authority rested solely in the hands of Saddam Hussein.  Though he had no military experience, he assumed the rank of Marshal and wore military uniforms to underscore the fact that he was the Commander�in�Chief.  To reinforce his control of the military, Saddam installed relatives and kinsmen in key positions and established a parallel reporting system through Ba’ath party officers in the military units.�  Survival of the regime was the first priority of  the government and the armed forces.  Iraqi's relations with its Middle Eastern neighbors was the second factor having an impact on its military equipment and tactics.  The Israeli attack on the Osirak nuclear reactor in 1981 caused Iraq to disperse and harden its weapons research facilities and concern itself with attacks from the west.  Similarly, the performance of its forces in the eight-year war with Iran had precipitated major developments in its air defense and air forces in an attempt to address that threat from the east.  In effect, Iraq faced a “two front” threat.



	At the time of the Gulf War, the highly centralized military command and control systems all led to Saddam Hussein.  In order for these sys�tems to operate properly, Saddam needed to receive an immense amount of accurate information.  Among the systems that provided this informa�tion was a main�frame comput�er installed in the Iraqi Ministry of Defense computer center.  Informa�tion ran up to the Presidential Palace and General Head�quarters and down to the brigade level and improved Iraq's ability to plan large scale opera�tions.�  The Iraqis pur�chased the sys�tem to correct deficien�cies noted during the Iran�Iraq war and the Iraqi intelli�gence system was a vital ele�ment.



	Iraq’s air defense system was formidable.  It was optimized against two threat axes, east against Iran, and west against Israel.�  Since the country’s material assets were so widely dispersed, no attempt was made to defend them all; instead, defense of the capital was considered foremost.�



	The Iraqi Army and the Iraqi Air and Air Defense Forces (IAADF) shared responsibility for air defense.  The Iraqi Army was re�sponsible for tactical air defense of the ground force headquarters, maneu�ver units, and logistics facilities.  The IAADF was in charge of strategic air defense, which included control of Iraqi airspace, defense of key areas, protection of important installations and most important of all, protection of Bagh�dad.�  IAADF organizational structure is shown below (Figure 1).  Army air defense was organized as shown in Figure 2.



	The highly centralized air defense structure relied on extensive, redundant connectivity.  The Iraqi Air Defense Forces (IADF) headquarters was at Rasheed Air Base, near Baghdad.  The IADF's Air Defense Opera�tions Center assigned air defense priorities, but did not directly control operations within the air defense sectors.  Each air defense sector had a sector operations center (SOC), which controlled and was responsible for all air defense within its area.  Each SOC was supported by  several intercept operations centers (IOCs).  Each IOC was in turn fed by a net�work of visual and radar reporting posts.  In theory, the SOCs made all combat engagement  decisions for their  respective  sectors,  while  the  

�Figure 1

IAADF Organizational Structure�



�Figure 2

Army Organizational Structure�



�respec�tive IOC controlled the use of SAMs or interceptors to carry out the engage�ment.  This structure is depicted in Figure 3.



	Utilizing Soviet doctrine, the air defense system was designed around KARI,� a  computerized Command and Control (C2) system pur�chased from the French.  KARI was the spine and nervous system of the Iraqi air defense system.  When functioning as advertised, KARI combined the disparate elements of the air defense system-including early warning radars, ground controlled intercept radars, interceptor fighters, surface-to-air missiles, and anti-aircraft artillery-into a cohesive system responsive to centralized direction.  The technical and tactical capabilities of its individual system components made this system a potentially seri�ous threat to Coalition airpower.



	Initial contracts for KARI were initiated in 1974 and the sys�tem became operational in 1987.  The primary strength of the system was its sophisticated and redundant connectivity.  The system was centered in Bagh�dad and covered all of Iraq.  It was extended into Kuwait after the invasion.�



	KARI was to provide rapid communications for air battle diagnosis and management.  To ensure the survivability of KARI, the Iraqis installed multiple hardened communications links.  From the Sovi�ets and from their own experience in the Iran�Iraq War, the Iraqis had learned the tactical vulnerability of radio transmissions.  To offset the vulnerability of radio transmissions, the Iraqis connected the nodes of the system with a network of buried fiber optic cables.  For redundancy, each element of KARI was also linked by microwave communications.�



	[DELETED] 

�Figure 3

Iraqi Air Defense Command and Control Chart�



�[DELETED]�



	[DELETED]�



	[DELETED]�  [DELETED]�



	[DELETED]�  [DELETED].�



	Battle management was done at the SOCs.  These nodes had en�gage�ment authority and held sufficient information to enable the con�trollers to understand the overall air situation within their sectors.  The SOCs were the critical element of the integrated battle management sys�tem.�  [DE��LET�ED].  The SOC personnel determined the best systems to engage the tar�gets, even the type of inter�cept or the number of missiles to be fired at the intruder.  [DELETED]  Once decisions were made, they were immediately passed to the affected IOCs for ground-controlled inter�cept by manned aircraft, missile or gun engagement.�



	Each IOC developed the air situation for its area, using input from as many as six radar reporting posts along with voice or data reports from observation and command posts.  [DELETED]�



	Information, the life blood of the IOCs, came to them from their radar reporting posts (RP).  [DELETED]  Skilled radar operators, crucial to the operation of the RPs, had to view tracks and select likely targets.�



	Another older method of tracking aircraft was also an important part of the KARI system.  Observation posts (OPs) provided aural and, presum�ably, visual tracking to the KARI system, filling in voids in radar cover�age.�  [DELETED]�



	Although the IOC sub-system was efficient within its design limita�tions, it was vulnerable to saturation.  [DELETED]�  [DELETED]



	In summation, while the KARI system was designed to be operated by personnel with roughly the western equivalent of a sixth grade education, training for operators at the lower levels was still crucial.  The level and extent of initial and follow�on training programs for opera�tors was un�known.�  Also unknown was how much effort the Iraqis invested in live ground controlled intercept (GCI) training.  [DELETED]  Like other aspects of the Iraqi defense forces the KARI system looked much better on paper than in combat.



�PRIVATE ��SAM and AAA Systems�tc "SAM and AAA Systems"�



	KARI was probably the most advanced aspect of the Iraqi air defense system.  It was able to integrate the wide variety of air defense weapons Iraq had obtained from numerous sources around the world.  The variety of sources was a weakness in the system.  Table 1 lists the Surface-to-Air Missile (SAM) Order of Battle for Iraq in December 1990. While the num�ber of launchers (see Table 1) was large, it was not suffi�cient to protect all of Iraq.  As a result, Iraq effectively established a point de�fense sys�tem.  Figure 4 illustrates SAM and radar coverage.  Priority was given to the areas critical to the survival of the regime.  Figure 5 shows the de�ployment of SAM systems around Baghdad, the seat of Saddam's power, and the site of the most critical military installations.



	These SAMs were assigned to the Iraqi Air and Air De�fense Force (IAADF) and were grouped into battalions and regiments to defend priority 

�Table 1

SAM Order of Battle For Iraq�







�PRIVATE ��Type�Origin�Batteries��[DELETED]���SA-2�Soviet������SA-3�Soviet������SA-6�Soviet������SA-8�Soviet������SA-9�Soviet������SA-13�Soviet������SA-14��Soviet������Roland�French��������120�����

areas.  A senior air defense officer was charged with coordinating defense of the area.  [DELETED].�

	

	A problem with the Iraqi SAM systems was the mix of old�er and newer equipment.  In some cases, the more modern SA-6 system had to be withdrawn from the frontline army units it was designed to protect, to replace or supplement aging SA-2 or SA-3 missile systems.  Table 1 also reveals that most of the Iraqi SAM systems were of Soviet origin.  This meant that the tactical employment, firing doctrine, and crew train�ing were heavily influenced by Soviet doctrine.  Large numbers of anti�aircraft artillery (AAA) weapons supported the surface-to-air missile systems in certain areas.



	[DELETED]

�Figure 4

Radar-Guided SAM and EW Radar Coverage�















































�PRIVATE ��Iraqi SAM Systems�tc "Iraqi SAM Systems"�



�PRIVATE ��SA-2 Guideline/SA-3 GOA �tc "SA-2 Guideline/SA-3 GOA "�



	The SA-2 and SA-3 systems formed the backbone of the Iraqi air defense system.  These older systems were usually supplemented by an SA-6 battery.�  The SA-2, while updated somewhat, was originally designed to go against the B-52 and presented few problems to modern,

�

 �Figure 5

Radar-Guided SAM Locations In The Baghdad Area�



�fast moving, maneuverable fighter aircraft.  It had a range of twenty seven nautical miles and was designed for high-altitude targets.�  The SA-3, developed shortly after the SA-2, had a range of fourteen miles and was designed to defeat low- to medium-altitude aircraft.�



	[DELETED]�  [DELETED]�



	[DELETED]�  [DELETED]�





�PRIVATE ��SA-6 Gainful�tc "SA-6 Gainful"�



	The SA-6 was developed in the 1960s to protect maneuvering ground units.  Originally employed by the Iraqis in that capacity, it was with�drawn from frontline units during the Iran-Iraq War to protect key strate�gic sites.  The SA-6 had a range of thirteen miles and was designed to be used mainly against very-low- to medium-altitude threats.�  After the Iran-Iraq War, many of the SA-6 batteries were returned to their ground units, particularly the Republican Guards.



	During Desert Shield, SA-6s were again placed at fixed sites defend�ing airfields, key logistics centers, and command and control positions.  [DELETED]�  SA-6 systems were also concentrated around Bagh�dad and the H3 areas.  [DELETED]�



�PRIVATE ��SA-8 Gecko�tc "SA-8 Gecko"�



	The SA-8 was another tactical SAM designed to protect ma�neuver units.  However, most SA-8s had been incorporated into the joint defense of strategically important areas, as had the SA-6s.  The SA�8 had a maximum range of six nautical miles.   [DELETED]�



�PRIVATE ��Roland�tc "Roland"�



	The French Roland was another short-range missile designed to protect tactical ground units.  It had a range of approximately three and one half miles.�  Approximately thirteen Roland I (clear weather) sys�tems and one hundred Roland II (all weather) systems had been sold to Iraq.  By the beginning of the Gulf War, it appeared that most Rolands had been incorporated into the strategic air defense system protecting high-value targets.�



	[DELETED]�  [DELETED],� [DELETED];�  [DELETED].



�PRIVATE ��SA-9 Gaskin/SA-13 Gopher�tc "SA-9 Gaskin/SA-13 Gopher"�



	As Desert Storm approached, the only mounted systems organ�ic to Army Air Defense units apparently were the SA-9 and SA-13s.  These short-range systems used infrared seekers and could be foiled by flare countermeasures.  However, fired against an unaware target, they could be quite effective.  The SA-9 and SA-13s were usually used in conjunction with the highly capable ZSU-23/4 AAA weapon system with its Gun Dish radar.  The ZSU-23/4 was generally considered the most lethal threat to low-flying aircraft.  [DELETED].�

�PRIVATE ��Man Portable Air Defense SAMs (Man PADS)�tc "Man Portable Air Defense SAMs (Man PADS)"�



	The Iraqis had SA-14s and over 3,000 SA-7s.  Both were small, shoulder-fired, heat-seeking missiles used for close-in defense.  The SA-7 (Grail) was believed to be a copy of the U.S. Redeye infrared surface-to-air missile.  The SA-7 had a range of about two-and-one-half nautical miles and had to be fired at the heat created by an aircraft's exhaust.�  The SA-14 had a range of about three nautical miles and had an improved all-aspect seeker.  SA-7s and SA-14s were distributed throughout the Iraqi Army and Air Defense Forces.  Overall, infrared surface-to-air missiles were credited with downing or damaging several Coalition aircraft.�



�PRIVATE ��Hawk�tc "Hawk"�



	Iraqi forces captured a number of U.S.-made Hawk SAM batteries from the Kuwaitis.  Hawk was a highly capable missile with excellent low-altitude and ECM capabilities.  Since the Iraqis proved unable to operate the Hawk, it was not a factor in Desert Storm, although there was initial concern that it might be used.�



�PRIVATE ��AntiAircraft Artillery (AAA)�tc "AntiAircraft Artillery (AAA)"�



	Numerically, the most important element of the Iraqi Air Defense system was the antiaircraft artillery.  Table 2 is a list of the number and country of origin of the various AAA weapons.  These 7,500 or more AAA weapons proved to be the most effective Iraqi antiaircraft systems in both the Iran-Iraq War and in Desert Storm.  As with other Iraqi air defense weapon systems, AAA was deployed to protect the most important strate�gic locations.  AAA systems used with co-located SAM systems presented a formidable threat to Coalition aircraft.  Some post-war evaluations of Iraqi tactics indicated that the purpose of SAMs was not to destroy attack�ing aircraft as much as to force Coalition aircraft  to maneuver into the AAA envelope.

�Table 2

AntiAircraft Artillery�







�PRIVATE ��Nomenclature�Country of Origin�A/O 1 FEB 91���Self-Propelled�����	57mm, ZSU-57-2�USSR����	30mm, M53/59, M53/70�Czechoslovakia����	23mm, ZSU-23/4�USSR����	  (Subtotal)����������Towed�����	130mm, KS-30�USSR����	100mm, KS-19�USSR����	85mm, KS-12/12A/18�USSR����	57mm, Type 59�China����	57mm, S-60�USSR����	40mm, Bofors L-70�Switzerland����	37mm, Type 55�China����	37mm, M1939�USSR����	35mm, Oerlikon�Switzerland����	23mm, ZU-23/2�USSR����	20mm, M55 Single�Yugoslavia����	14.5mm, ZPU-4�USSR����	14.5mm, MR-4�Romania����	14.5mm, Type 56�China����	14.5mm, ZPU-2�USSR/Bulgaria����	  (Subtotal)��7600���	Total Air Defense�����



	Most Iraqi AAA fell into two categories:  (1) the ZSU-23/2, 23mm cannon systems, and 14.5mm heavy machine guns firing contact-fuzed or kinetic energy rounds;  and  (2) larger guns firing rounds with   time-delay fuzes.  Guns in the first category had high rates of fire, and rela�tively short effective ranges, and had to achieve a direct hit to inflict damage.  As a general rule, they were used for barrage fire.  Guns in the second category fired longer range exploding shells at a slower rate of fire.  The primary damage mechanism was the collision of the fragments from the exploding shells with the aircraft.  These larger weapons were used mainly in aimed and sector fire.  The ZSU-23/4 falls into a separate category.  A self-propelled, four-barrelled system with an integral Gun Dish fire control radar, it was capable of delivering a high volume of accurate fire against individual high-speed tar�gets.�



	As with surface-to-air missiles, most of the AAA systems were older but were still potentially dangerous.  While relatively unsophisticat�ed, many of the AAA weapons posed a significant threat by virtue of the numbers in which they were employed.  AAA batteries were frequently located on specially constructed ten-to-thirteen-foot berms for better coverage of low-flying aircraft.  Many were located on the roofs of buildings in cities, notably Baghdad and Kuwait City.  AAA batteries in important areas like Baghdad were connected with simple command and control systems to receive barrage and cease fire orders.  They could also receive information about impending attacks from early warning radars.



	Figure 6 shows the distribution of infrared SAM and AAA guns in Iraq.  The numbers tell the story.  Even considering the age of the sys�tems, AAA remained a threat to Coalition aircraft flying below 15,000 feet.  It was implicated in the loss of several aircraft during the Gulf War and was second only to infrared surface-to-air missiles in suspected downings.



�PRIVATE ��The Iraqi Air Force�tc "The Iraqi Air Force"�



	Another key element of the Iraqi air defense structure was the Iraqi Air Force, which had two primary missions. First, to defend Iraq against hostile attack, it provided interceptors to the air defense system.  Second, it performed this strategic role of conduct�ing offensive air opera�tions.  The Iraqi Air Force was an elite force, with the best person�nel available and some first-rate equipment, but it had problems reaching its potential.  Table 3 lists aircraft in the Iraqi Air Force.



	The over 700 plus combat aircraft do not present an accu�rate measure of Iraqi capabili�ty vis-a-vis their Coalition counterparts.  Table 4 roughly com�pares Iraqi aircraft with their approximate Coali�tion equivalents.

	

�Figure 6

Iraqi SAMs and AAA�



�Table 3

Combat Aircraft�





�PRIVATE ��	Fight�ers/Interceptors	�[DELETED]���		MIG-29 Ful�crum����		MIG-25 Foxbat����		MIG-21/F-7 Fishbed����		MIG-17/F-6 Fres�co/Fantan����			Subtotal��������	Ground Attack����		SU-25 Frogfoot����		Mirage F-1E����		SU-24 Fencer����		MIG-23 Flogger����		SU-7/20/22 Fitter����			Subtotal����			Total Tactical Combat                                                        728



	As with other branches of the Iraqi armed forces, the Air Force consisted of a small number of relatively new aircraft and a larger quanti�ty of older, less capable systems.  Of the interceptors, only the MIG-29 Fulcrum was fourth generation, roughly the technological equivalent of the U.S. F-15.  The MIG-25 was third generation and approximately equivalent to the U.S. F-4.  Of the ground-attack aircraft, the Su-25 Frogfoot was fourth generation; however, the most highly regarded air�craft was the French Mirage F-1, a third-generation aircraft introduced in the 1970s.  The status of the Mirage was due less to the aircraft itself and more to the quality of the training and the employment doc�trine that accompanied it.



	Table 5 lists Iraqi fighter interceptor aircraft according to their night/all weather capabilities.



	Less than half (thirty-nine percent) of the Iraqi air defense in�ter�cep�tors  were  night,  all-weather  capable.   This  percentage includes the  

�Table 4

Aircraft Modernization�





�PRIVATE ��Coalition�[DELETED]��Year IOC

or Latest Mod�el�Iraq�[DELETED]���F-15E���Mid to 

Late 1980s�MIG-29/Fulcrum����F-16����SU-25/Frogfoot����F-14����SU-22/Fitter H/J/K����F-4G����SU-24/Fencer����F-15C��������F-117��������F/A-18��������A-6E��������Tornado F3��������Tornado GR1����������������F-111F���1980�MIG-23/Flogger F/H����Mirage 2000����MIG-23/Flogger G����A-10����MIG-25/Foxbat E����Mirage F-1����MIG-23/Flogger E��������SU-20/Fitter C/D/F��������Mirage F-1E������������Jaguar���1970�MIG-21/F-7/Fishbed���������������1960�SU-7/Fitter A��������MIG-17/Fresco����



�Table 5

Iraqi Fighter Aircraft By Capability�





�PRIVATE ��Night/All-Weather Capable���Day/Visual Only Capable����Aircraft�[DELETED]��Aircraft�[DELETED]���MIG-29 Fulcrum���MIG-21 Fishbed����Mirage F-1E���MIG-23 Flogger����MIG-23 Flogger G�������MIG-25 Foxbat�������	�������

Note:  The number of Floggers listed above differs from that in Table 3  because the Iraqis flew their Flogger F/H variant as an attack aircraft instead of in a fight�er/interceptor role.�������



Mirage F-1EQ aircraft, which normally served in an attack role but could have been highly capable in the interceptor role.  The Iraqi all-weather fighter force was not impres�sive in terms of its size or hard�ware capabili�ties, particularly when compared to the over 800 all-weather Coalition fighters.



	At the beginning of the Gulf War, the structure and capabili�ties of the Iraqi Air Force were very much a product of their experiences in the Iran-Iraq War.  During that conflict, they had recog�nized their deficiencies and had attempted to rectify them by purchas�ing new sys�tems.  When they attempted to destroy the Iranian Air Force on the ground at the start of the War, the Iraqi Air Force found that the Iranians had positioned most of their aircraft in hardened shel�ters.�  One result of this experience was that Iraq instituted a massive air base con�struction and modernization program involving twenty-four primary operating bases and thirty dispersal fields.  These new bases included nearly six-hundred hardened aircraft shelters built to defend against a crippling first strike.  The Iraqis obtained enough state�of�the�art shelters to protect virtually their entire tactical air force.�



	In addition to the hardened aircraft shelters, Iraqi airfields them�selves were constructed to present a major challenge to any attacking force.  Multiple runways and taxiways stressed for takeoffs and landings meant that disabling an airfield would require more than a few runway cuts.  In addition, the Iraqis invested heavily in rapid runway repair equipment, acquiring the latest technologies in graders and quick drying cement.  At the time of the invasion of Kuwait, the Iraqis had a total of 96 airfields, 65 of which were permanently sur�faced.  Of the total, over half had a longest runway of over 2,440 meters, and seven had longest runways of over 3,659 meters.  Figure 7 shows the location of the major Iraqi air bases and de�ployment/dispersal fields as of December 1991.



	Iraqi air defense was anchored by approximately 300 mostly Soviet�built interceptors, with some French and Chinese aircraft among the inventory.  Although interceptors were stationed throughout  the country, the majority were in hardened shelters at airfields in central and western Iraq to facilitate the protection of Baghdad.�



	The best aircraft in the inventory was the MIG-29 Fulcrum; it was the only Iraqi fighter with a look-down, shoot-down radar.  [DELETED]  An all-weather fighter, the Fulcrum first entered service with Soviet forces in 1984.  [DELETED].  This highly capable aircraft was significantly limited by its small internal fuel load [DELETED].   Able to reach a speed of Mach 2.35 and an altitude of 60,000 feet, the aircraft was potentially capable of taking on Coalition fighters one�on�one.  Aircraft strengths included its turn rate, acceleration; rate of climb; all-aspect, look�down, shoot�down radar; antiair ordnance, and its electronic  counter-countermeasures (ECCM) capability.  

�Figure 7

Air Defense Fighter Bases and

Probable Deployment Fields as of December 1991�
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[DELETED].�



�	The MIG-25 Foxbat was a third-generation Soviet aircraft capable of speeds up to Mach 2.5 and able to carry four air-to-air missiles.  It became operational in 1966.  Designed to intercept high-flying bombers, the MIG-25 had little capability against low flyers.  The MIG-19 Fresco and MIG-21 Fishbed were both day, clear-weather-only fighters.  They were operational in Vietnam twenty years ago.  The F-6 and F-7 were Chinese-built versions of the MIG-19 and MIG-21 with Western avion�ics.�  Their main contribution to an aerial engagement would have been to add mass to the Iraqi side.  It appears they were planned to be used for point defense of strategic sites.



	The quality of the pilots assigned to the Fulcrum and other air defense fighters were considered second rate, even by Iraqi standards, since the best Iraqi pilots were assigned to the Mirage F�1s.  [DELETED].�



	Of course, training in a Soviet air-to-air aircraft was much differ�ent than training in its Western counterpart.  Aircraft such as the F/A-18 or F-15 are optimized for independent pilot decision making.  Soviet air-to-air fighter aircraft, on the other hand, were virtually inoperable without the Integrated Air Defense System (IADS) supporting them.  While the Soviet system enabled the weapons to work, and work well under opti�mum condi�tions, it also fundamentally shaped and ultimately limited their capabilities in combat.  A full-blown Soviet-style system relied on ground control for identifying enemy aircraft, vectoring of friendly aircraft, and placing friend�ly aircraft in position to complete the intercept.  In the Soviet system, triggering the weapon was the pilot's most important role.  Soviet aircraft themselves were not designed for pilot visibility, long range, loiter, or independent detection, identification, and tracking of enemy aircraft.  These were not required or desirable characteristics under the tightly centralized Soviet system.  All of these deficiencies were present in the Iraqi air defense and air force structures.



	Since ground attack was considered the most important mission of the Iraqi Air Force, they purchased the French�built (Dassault Avia�tion) Mirage F�1 and considered it to be their most effective aircraft.  Although having somewhat limited capabilities, the Mirage F-1 was an all-weather aircraft that could perform the interceptor or ground attack role.  Standard armament included two 30-mm DEFA 553 cannon with 135 rounds per gun.  The maximum practical  external combat load was 8,188 pounds mounted on various external racks.  Possible weapons loads included Matra Super 530 air�to�air missiles, Armat antiradar ground-attack missiles, the AM 39 Exocet antiship missile, 500-pound bombs, or Thomson�Brandt rockets.  The Iraqi versions were capable of carrying laser-guided weapons such as the AS.30L missile and Matra 400-kilogram guided bomb.  Maximum speed of the Mirage was Mach 2.2, and its service ceiling was 65,600 feet.  Combat radius was 265 statute miles with maximum internal fuel, a high�low�high mission profile, and four�teen 500-pound bombs.  Carrying just one Exocet missile, the aircraft could strike at a radius of 435 miles without refueling.  In addition, the Iraqi Air Force could configure some of its Mirage F-1s to accomplish buddy refueling.�



	[DELETED].�  [DELETED].�  [DELETED].



	With the F-1, the Iraqis appeared to have acquired more than just an aircraft; they were also exposed to the Western attitude towards offensive air power.  While the F-1 was not among the most modern aircraft, only the best Iraqi pilots were selected to fly it.  [DELETED].�   [DELETED].�  [DELETED].�



	As the Gulf War approached, the status of Iraq's Air Force was very much like that of the rest of the Iraqi defense structure.  The large number of aircraft and some of the pilot training showed potential for a formidable force.  However, full potential was not realized because of old equipment, overall inadequate training, and unrealistic exercises.  Once the Coalition assembled its force, Iraq was simply not in the same league.



	An understanding of the Iraqi attitude towards tactics and the employment of its air force and air defense systems can be gained by examining Iraqi behavior against a more equal opponent, Iran in the Iran-Iraq War.  This is the subject of the next section.



�PRIVATE ��Iraqi Tactics�tc "Iraqi Tactics"�



	A study of Iraqi behavior in the Iran-Iraq War of 1980-1988 can foster a better understanding of the tactical employment of the equipment discussed in the previous sections.  Two overall lessons become apparent from such a study.  First, the Iraqis did poorly early in that conflict, learned from their mistakes, and as a result, improved their tactics.  Second, even the improved tactics employed against the Iranians were not good preparation for war with the Coalition. 



	While the Iran-Iraq War could hardly be termed an absolute success, at its close Iraqi forces, particularly the air forces, had demon�strated greatly improved operational and tactical competence.  The Iraqi order of battle had increased significantly, and maintenance and ancillary services had improved.  The Iraqi Air Force could often maintain a rate of 150 sorties per day, and, during the final stages of the war, were known to have averaged as many as 240 sorties per day.�  Iraq had also moved away from systems purchased from the Soviet Union to those purchased from various Western suppliers.



	It must be understood that even with improved equipment and tactics, the Iraqi Air Force and air defense network had an entirely differ�ent orientation than Western forces.  For the Iraqi Air Force, deterrence, not offensive combat, was the purpose of existence.  During the Iran-Iraq War, a primary function of the air forces of both countries was to prevent strate�gic attacks.  This was accomplished not through defensive capabili�ties, but rather by deterrence-by their ability to threaten similar or greater destruc�tion on the enemy.�  An air force built to be a deterrent force behaves quite differently than one organized and trained for offensive air superiori�ty.



	The first requirement of a deterrent force is existence; a deterrent air force must remain a force in being.  The Iraqis did this by hardening airfields, sheltering aircraft, building a robust air defense based on means other than offensive counter air, and in the extreme, seeking a safe haven for aircraft in times of threat.  The Iraqi Air Force placed a constant command emphasis on preserving aircraft, regardless of the cost to effec�tiveness.  During the Iran-Iraq War, commanders were punished for losing aircraft, regardless of the tactical success of the mission.�



	The air-to-air battles in the Iran-Iraq War were described by one observer, who said, “In practice, the two Air Forces proved to be equally incompetent.”�  Both sides seemed to overestimate the capability of their adversary and had an exaggerated fear of radar-guided missiles.  Iraqi pilots generally avoided air-to-air engagements.  Any engagements that did occur were noteworthy for their lack of aggressive maneuvering.  The Iraqis would normally conduct high-speed, maximum range, air-to-air missile launches, then break off and return to their airfields.�



	Iraq had conducted the initial attacks of the Iran-Iraq War and, for a short period, retained the offensive.  But, after gaining what ap�peared to be Saddam Hussein's initial goals, Iraq went on the defensive and attempted to negotiate for its war aims.  Iran responded with its own series of offensives against Iraqi positions.�



	In an attempt to convince Iran to negotiate, Iraq initiated a strate�gic bombing campaign against Iranian population centers and economic targets with an emphasis on Iran's oil exporting capability.  However, to minimize aircraft losses, the Iraqis used mostly high-altitude attacks.  While this was in keeping with their survival doctrine, it resulted in reduced effectiveness.  Occasionally, the Iraqis demonstrated some inno�vation.  [DELETED].�  [DELETED].



	During the early phases of the war,  the Iraqis never mas�tered combined arms techniques.  In conducting battlefield support, they gener�ally used available air power in small packages without coordination with other attacks.  Similarly, they established free-fire zones for surface-to-air missiles and anti-aircraft artillery over important strategic zones such as Baghdad because of the difficulty they had coordinating intercep�tor aircraft and ground-based air defense systems. [DELETED].�



	In July 1986, a conference was held and the Iraqi leadership decided to build forces that could seize the initiative.  The group chose to expand the Republican Guards, escalate the strategic war against Iranian oil exports, use more poison gas, and prepare military forces capable of attacking.�  Key to these changes were efforts to improve Iraq's air force.  Aircraft inventories were upgraded with the acqui�si�tion of better airframes, avionics, and armaments.  Fifteen new air bases with aircraft shelters and support equipment were built.  Reconnaissance capabilities were upgraded.  Modern Soviet aircraft, such as the SU�22, SU�25, MIG�25R and MIG�29, were obtained.



	Apparently spurred on by the French-trained Mirage pilots, tacti�cal changes accompanied the upgrading of equipment.  On bombing missions the Iraqis started to use low-altitude attacks.  Precision-guided munitions such as laser-guided bombs were used with increased accuracy. [DELETED].



	[DELETED] 

�Figure 8

14 May 1988 Larak Island Strike�
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[DELETED].�



	[DELETED].�

   



	A weapon that did not involve tactics was considered instrumen�tal in ending the war.  This was the Scud missile, used during the so-called “War of the Cities.”  There were actually two distinct periods; the first “War of the Cities,” which involved only aircraft, ended in June 1985. 	 The second ”War of the Cities” began in February 1988, once again started by Iraq.  On 27 February, after an initial exchange,  Iraq used a new weapon, the modified Scud�B called  Al�Husayn.  The new weapon's salient feature was its ability to reach Tehran; the range had been increased to 370 miles.�  The second War of the Cities continued until 20 April 1988.  By the end, Iraq had fired perhaps 200 Al�Husayns, causing as many as 2,000 civilian casualties.�  Most importantly, for the first time Scuds had a measurable political effect on the conduct of a war.



	Overall, the air portion of the Iran-Iraq War was less intense, by an order of magnitude in mass, tempo, and tactics, than previous air combat in the Middle East.  The Iraqi air defense system was a particular disappointment.�  Despite a large inventory of radars, interceptors, sur�face-to-air missiles, and antiaircraft artillery, the Iraqis displayed little ability to coordinate these air defense elements into a coherent system.  Even though faced with a large amount of Iraqi air defense equipment, the Iranians penetrated the system virtually at will throughout the war.  The Iranians normally used the low-level techniques learned from their one-time American mentors.  Iranian air attacks were more severely constrained by logistic difficulties and other internal problems than by the effectiveness of the Iraqi air defense network.�



	Air�to�air engagements were virtually nonexistent; neither side had anything to gain by risking precious aircraft to deflect an insignifi�cant individual attack.  In addition, the Iraqi Air Force appeared to be underutilized.  It claimed to have flown a total of about 400,000 sorties during the eight year war.  While surge sortie generation rates sometimes reached one sortie per day, the wartime average equalled only about one sortie per aircraft every three days.



	The tactics employed by the Iraqi Air Defense and Air Force during the Iran-Iraq War failed to prepare them for war with the Coalition forces.  While  Iraq dominated the skies for most of the Iran-Iraq War and demonstrated a decided improvement after their reforms of 1986, it never developed a coherent strategy for employing its air forces or the ability to bring the entire force up to the standards displayed by the French-trained Mirage pilots.  If anything, the Iran-Iraq War may have taught the Iraqis the wrong lesson, convincing them that they had capabil�ities they did not in fact possess.



�PRIVATE ��Desert Storm�tc "Desert Storm"�



	The strategy and tactics developed for the Iran-Iraq War did not prepare Iraq for war with the Coalition.  The fury of the Coalition attack  destroyed not only structures and equipment but also Iraqi assumptions about air power.  Stealth aircraft and cruise missiles penetrated Baghdad's defenses virtually unscathed.  Precision-guided munitions struck targets with standards of accuracy not previously experienced by the Iraqis.  The Coalition's untested pilots were victorious over the presumably battle-hardened Iraqi Air Force.  As Coalition air attacks continued, Saddam Hussein's stated hope for a short air war followed by an early entry into the real war on the ground faded.  Iraqi tactics against the Coalition air campaign fell into three areas.  First were efforts to counter Coalition air by modifying tactics, equipment use, and operational procedures.  Second were efforts to protect high-value forces and material; and third were efforts to move the battle into the public relations arena in hopes of fracturing the Coalition or causing it to modify its plan.



�PRIVATE ��Countering Air Power�tc "Countering Air Power"�



	The Coalition's efforts to blind the Iraqi air defense network were very effective.  However, the Iraqis developed worka�rounds, utilized undamaged equipment and nodes, and maintained some air defense capability.  [DELETED].  As discussed earlier, the KARI system had a capability to expand the responsibilities of various nodes.  Iraqi techni�cians appeared to have been able to develop local networks using this expansion capability.  They tied the various networks together by string�ing combat phone lines and wire between the stations.�



	[DELETED].�



	Other inputs to this backup system were from ground observers.  It appears that they had both phone lines and a simple data reporting system at each site.  The information system used by observers was very rudi�mentary.  Basically, the observer/operator passed only the  information they were capable of sending with no special training.  As a Coalition air raid proceeded inbound, other systems were used to gain additional information.  Radars associated with the Roland or SA�8 would be brought online for short fifteen-second bursts.  The intention was appar�ently to use the radars as height�finders, to determine the altitude of inbound aircraft.  Antiaircraft artillery sites used this information to set the fuzes on their ammunition.�



	Enough information seems to have been gained through these means to permit the Iraqis to shoot missile systems at Coalition aircraft with little or no illumination by target-tracking radars.  [DELETED].�  There is also a possibility that Iraq used optical trackers for some of these firings.  [DELETED].



	A weakness in the Iraqi air defense system was the apparent lack of coordination between AAA sites.  The Iraqis appeared unable to organize several sites into aimed or barrage fire.  While firing was ran�dom and indiscriminate, there were still enough AAA sites in the Baghdad area to make even this random fire dangerous.



	The Iraqis used other techniques to gain tracking infor�mation.  At night, battlefield illumination flares were used to light up an area.  With this artificial light, attacking aircraft could be tracked either visually or with optical trackers.  [DELETED].�



	After the war began, the Iraqis used decoys and simula�tions to deceive and foil Coalition attacks.  [DELETED].�  [DELETED].�  [DELETED].



	Another weapon system the Iraqis protected by deception was the Scud and its variants.  One method they used was to park the missile system under a highway viaduct.  They could pull the missile out, launch it, and then return the transporter-erector-launcher (TEL) to the safety of the viaduct in less than five minutes-less time than Coalition aircraft needed to target the position.�



	The Iraqis seemed to believe that U.S. intelligence collec�tion was almost perfect.  [DELETED].�  [DELETED].�  [DELETED].�



	The Iraqis used several techniques in an effort to preserve assets from destruction.  After the Iraqis realized that their sector operation centers were not as impregnable as thought, they removed the equipment from the centers to areas thought to be safe from targeting.  In some cases, ammunition and weapons stocks were moved from known storage areas to holes dug in the middle of empty fields for burial or covering with nets.  In the Kuwait Theater of Operations, tanks were dispersed, but as the air strikes continued, more and more Iraqi tanks were camouflaged, buried with sandbags, or covered with camouflage nets.�



	While the overall performance of the Iraqi Air Force in air-to-air combat was abysmal, certain procedures were noteworthy.  Aircrews seemed very conscious of electronic warfare, and particularly, of commu�nications security.  [DELETED].�



	Although Iraqi pilots sometimes started encounters with decent setups, the consistent and overriding tactical pattern evident in debriefs of kills by U.S. F-15 pilots indicates a startling lack of situational aware�ness by their Iraqi adversaries.  In general, the Iraqi pilots shot down did not react to radar lock-ons by Coalition fighters.  They attempted very little maneu�vering, either offensive or defensive, between the time when the air intercept radar locked on to them and the time when they were hit by air-to-air missiles (or, in two cases, before running into the ground).�



	There is little evidence that the Iraqis believed they could go head to head with the Coalition air forces, either tactically or opera�tionally.  As in the Iran-Iraq War, their over�arching goal appeared to be the survival of their more modern advanced aircraft.  [DELETED].�  Initially, air�craft were ordered stowed in hardened aircraft shelters when not actually flying.  However, the shelter-busting campaign quickly inflicted unaccept�able loss rates.  The Iraqis then used two alternatives to preserve the aircraft.  They moved aircraft away from airfields, in some cases parking them in seemingly unsuspected places such as alongside roads, in gullies covered with camouflage nets, and in known safe areas such as residential neighborhoods.  [DELETED].�  During the Iran-Iraq War, the Iraqis had flown their most valuable aircraft to northern Iraq beyond the reach of Iranian air strikes.  Coalition operations from Turkey in this war denied them that option.  Flying valuable aircraft to another country had to then be considered.  Iraq decided to take the chance and fly aircraft that could avoid the Coalition fighters to Iran.  [DELETED].�



	Having learned their political value during the Iran-Iraq War, the Iraqis employed Scud missiles from the very onset of hostilities.  Since the missiles were not capable of destroying high-value targets, they were instead used to attack Coalition cohesion and national will.  The most obvious Iraqi effort, and probably Iraq's greatest hope, was firing missiles at Israel in hopes of drawing an Israeli reaction.  If the Iraqis could portray the war as an Arab-Israel conflict, it was thought that countries not directly threatened by the war such as Egypt or Syria might leave the Coalition.  There were reports that a group of Egyptian and Syrian sol�diers in Saudi Arabia cheered when they heard that Iraq had launched its first Scuds against Israel.�  To address the Scud problem, the United States replied with adroit diplomacy and a heavy application of force.  They concentrated military force to find the Scuds on the firing end and to destroy them with Patriot Missiles on the receiving end.  Israel  was persuaded not to retaliate, and Coalition cohesion was maintained.  Presi�dent Mubarak of Egypt went so far as to publicly declare that it was the inherent right of every nation to defend itself.�

�	In an apparent attempt to attack a Navy ship and produce a large number of casualties, the Iraqi Air Force launched two Mirage aircraft armed with Exocet missiles towards the Persian Gulf.  In this case, the Iraqis were not successful.  With six sections of combat air patrol aircraft in the area to choose from, two Saudi F�15's were vectored for the attack.  One Saudi F-15 aircraft downed both Mirages.



	In another attempt to attack a Navy ship, Iraq fired two Silkworm missiles at the USS Wisconsin.  One missile fell into the water, and the other was downed by a missile from HMS Gloucester, the Wisconsin's British escort.



	The potential threat posed by the Iraqi Air Force never went away.  Throughout the war, there remained a concern that the Iraqis could launch a large-scale air raid at a major U.S. facility.  Since they did not sacrifice their air force in this manner, some contend they husbanded these assets to retain a strategic capability for after the war.�



	This chapter presented a cursory overview of Iraqi weapons, training, and tactics.  In the beginning, it stated that Iraq could have been a formi�dable opponent.  Closer examination, however, revealed significant defi�ciencies in organization, training, and tactics, which rendered the Iraqi force vulnerable.  Specifically, defense of Iraqi airspace heavily depended on the survival and smooth functioning of the KARI system.  When Coali�tion air attacks removed this central pillar, the tactical competence of Iraqi aircrews, gunners, and commanders could not overcome the defi�ciency.  In simple terms, the Iraqi integrated air defense system crumbled.



	Developed in a large part to face the Israelis after the Osirak raid of 1980, and honed against the Iranians in the Eight Year War, Iraqi air power was no match for the Coalition force arrayed against it.  The question that remains is whether the Iraqis realized such a large disparity existed, and if they did, what other course of action could they have followed?  The probable conclusion is that they were simply over-whelmed before they came to realize the disparity fully.  Regardless of the disparity, the remnants of the Iraqi air defense posed a threat to Coalition air power to the bitter end.

�
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	(Above) Iraqi ZSU-23/4 (Below) Iraqi T-54/55 Tank
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A Stealth aircraft has to be stealthy in six disciplines: radar, infrared, visual, acoustic, smoke and contrail.  If you don't do that, you flunk the course.�

	Ben Rich

	Director, Advanced Development Products Division

	Lockheed Aircraft Company



	This section deals with two related concepts, low observability and stealth.  Both terms are technical descriptions of specified tactical capabilities.  Both terms are also used to describe engineering disciplines aimed at suppressing detection signatures;� that is, reducing emissions from a given platform or vehicle that might be used to detect and attack it.  Low observability as an engineering discipline involves the systematic suppression of the detection signatures in various emission spectra, including, but not limited to, radar.  Stealth technology focuses specifically on radar emissions.  Suppression of the radar signature is the essential technical characteristic of a stealth platform or delivery system.  It is also the tactical essence of low observability.  Tactically, low observability is the ability to penetrate enemy territory and strike directly at the heart of enemy power without having to suppress enemy air defens�es in ad�vance.  A stealth platform is one whose radar signature has been sufficiently suppressed to render enemy radars ineffective against it.  Three platforms used by U.S. forces in the Gulf War satisfied the tactical defini�tion of low observability:  the F�117 piloted stealth attack aircraft and two autono�mously guided long-range precision�guided muni�tions, the Tomahawk Land Attack Missile (TLAM) and the Conventional Air Launched Cruise Missile (CALCM).



	 Three points must be made:  First, there is no such thing as an invisible airplane, in the radar spectrum or in any other.  Signatures can be suppressed; they cannot be eliminated.  Second, and even more basic, technology cannot be divorced from tactics.  Stupid tactics can negate seemingly overwhelming technological advantages, while intelli�gent tactics applied in a timely and decisive manner can overcome seem�ingly crip�pling technological deficiencies.  Third, low observability can be achieved either tactically or technologically.
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	 Of all active means of detect�ing aircraft in flight, radar has the longest range and is least affected by weather and atmospheric conditions.  For this reason, passive suppression of radar signature is the essence of stealth technology:  if the radar signa�ture cannot be suppressed, there is little point in trying to suppress the other means, with the partial excep�tion of the visual.  Camouflage paint offers important, if limited, advan�tages in suppressing visual and infrared signatures.  Infrared systems rank after radar in effective range and vulnerability to atmospheric inter�fer�ence.  Infrared systems derive consid�erable tactical importance from the fact that anything that moves, shoots, or emits radiation-in short, any mili�tary system-produces heat.  This makes passive detection feasible, and the overwhelming majority of military infrared detectors, sensors, and terminal homing systems are passive.�  Detection by light in the visual spectrum is, generally speaking, shorter ranged than infrared detection and more affected by atmospheric interference.�  The principal advantage of detec�tion by visual light is the accuracy, resolution, and flexibility of the hu�man eye and the speed with which visual inputs can be incorporated into the individual tactical decision�making process.  Exhaust smoke and contrails are special visual signatures that permit detection at exception�ally long distances.  Aural energy is the shortest ranged and least precise detection spectrum.  Sound alone does not provide information sufficient�ly accurate to aim antiaircraft missiles or guns, but it can alert defenders that something is overhead and give an idea of direction of flight, speed, and perhaps identity.  Finally, intercepted radio and radar transmissions can be used to locate aerial platforms with considerable accuracy at ranges limited only by the strength of the signal.



�PRIVATE ��F�117 Strengths�tc "F�117 Strengths"�



	The “Black Jet,” as it is called by its pilots, represented the single greatest technological advance fielded in Desert Storm.  The tactical effec�tive�ness of the F�117 rested on four pillars:  the extremely low radar signature of the aircraft; the capabilities of the mission plan�ning computer, nicknamed Elvira;� the effectiveness of the GBU�27 and the infrared target acquisition and laser designator system; and the skill and training level of the pilots.  The first and most critical of these was the low radar signa�ture, and it is fair to say that the F�117 was safe from detec�tion by all tactically relevant Iraqi threat radars.  It is possible that the odd Iraqi radar operator detected a brief perturbation on his scope as an F�117 passed through his radar coverage.  Such perturbations, however would have been brief in duration, difficult to detect, and next to impos�si�ble to exploit tactically.  The relevant datum is that the F�117's radar signature has been selectively tailored to provide the greatest protection against systems representing the greatest threat; that is to say, “shoot�er” sys�tems-surface�to�air and air�to�air missile acquisition, guidance, and control radars and antiaircraft artillery fire control radars.  [DELETED].�  In fact, the evidence suggests that the F�117 was detected rarely, if at all, and certainly not by “shooter” sys�tems within their engagement envelopes.  The aircraft's record of 1,299 sorties with�out damage argues persua�sively that the F�117 was not detect�ed by Iraqi radars in any tactically useful manner.



	The primary supporting element and the second pillar of the F�117's tactical effective�ness is Elvira, the mission planning computer.  [DELETED].  As an F-117 pilot on the GWAPS staff put it, “We walk in the shadows and Elvira finds the dark corners for us.”



	 In addition to the F�117's low radar signature and Elvira's flight path optimization, Gulf War planners and tacticians used the presence of additional aircraft providing radar targets in the same general air�space to further reduce the possibility of detection.  This enhancement to low observability was partly technological, partly physiological, and partly psychological.  Quoting a former commander of the F�117's parent unit, the 37th Tactical Fighter Wing, “The F�117 is not an invisible airplane, but it gets a lot closer to being invisible when people on radar scopes are occupied with seeing lots of other, more observable, aircraft on the scopes.”�  This phenomenon reflects the limits of radar technology at the interface between scope display and human operator.  Most current-gener�ation radars, particularly airborne radars, have computer�generated displays that “clean up” the scope by removing clutter and false returns from the visual scope display through various analytical algorithms.  The algo�rithms are highly effective in increasing display clarity, but they tend to eliminate precisely the kinds of weak and ambiguous returns a stealthy platform produces.  Bypassing the computer�generated display and revert-ing to raw return would increase the chances of painting a low observable target such as the F�117 on the scope, but would also reintroduce clutter and increase the number of false returns.



	Those connected with the F�117 program were well aware of the above phenomena because of their extensive experience on the Tonopah ranges well before Desert Shield.  Nevertheless, pre-deployment tactical concepts envisioned Black Jets operating autonomously.�  The idea of using the F�117s as part of an integrated attack plan emerged early in Desert Shield, primarily as a means of enhancing total force effectiveness.  Black Jets were assigned the most heavily defended targets because they were least vulnerable to detection.  The F�117 did not depend on electronic warfare support to penetrate Iraqi defens�es-to the contrary, on several occasions, friendly jamming posed a threat to F�117s by stimulating Iraqi barrage fire-but planners were aware that the presence of multiple targets in hostile airspace would give the Black Jets an extra margin of safety.  [DELETED].�  [DELETED].



	 An important component of the F�117's stealthiness is its low visual signature.  Low observable technology was in its infancy when the F�117 design concept gelled in 1975.�  The result was an aircraft which was, and is, essentially a bomb dropper.  The F�117  has the normal maneu��ver�ability one would expect from a fighter aircraft of its size, weight, and planform,� but cockpit visibility is poor and the F�117 would be extremely vulnerable to a visually aimed gun attack in air�to�air combat.  The obvious solution is to attack under cover of darkness, a logical choice, since the F�117 is just as vulnerable to optical�tracking antiaircraft artillery or surface�to�air missiles as any other aircraft . . . if the gunners can see it.  The F�117's black RAM (radar absorptive material) and faceted design serve to reduce visual signature as well as radar signature, and the Black Jet is extremely hard to acquire visually in the dark.�



  	 The third pillar of the F�117's tactical effectiveness in the Gulf War was its offensive ordnance suite.  The suite had two main components.  First was the GBU�27, a Paveway III laser guidance kit mated to a BLU�109/I�2000 bomb body with the tail fins shortened slightly to fit the F�117's bomb bay.�  The second component was the combined FLIR/DLIR (forward looking infrared/downward looking infrared) imaging system with an integral laser designator.�  The FLIR/DLIR system, peculiar to the F�117, provides 360 degree coverage beneath the aircraft and has an excellent cockpit display and high-quality video.  In combination with the F�117's ability to safely attack from medium-altitudes, this suite consistently yielded high accuracy.  The ability to achieve this accuracy in a high-threat environment was unprecedented.



	 The fourth pillar comprised the high standards of morale, motivation, and training of 37th Tactical Fighter Wing pilots, a matter of relevance here, since it was expressed operationally in terms of bombing accuracy.  It is revealing as well that the 37th produced a particularly complete and historically useful cockpit video record of its attacks.�



	 Ironically, the faith of senior commanders and staff members in the Black Jet's accuracy had been compromised by press coverage of its first and only previous combat employment, in Operation Just Cause.  In that operation, two F�117s had been tasked to drop bombs about fifty meters from a Panamanian Defense Force Barracks as a diversion.  The pilots dropped as ordered and achieved hits close to the barracks.  In the aftermath of the operation, an enterprising reporter obtained a quote from a DOD official implying that the bombs were to have been dropped precisely fifty meters from the barracks.  He then visited Panama, measured the distance from the craters to the barracks, obtained a value greater than fifty meters, and filed a widely published story implying that the F�117 was inaccurate.�  This helped to produce an interesting divergence in confidence in the Black Jet's essential systems in the prelude to Desert Storm.  F-117 pilots were utterly confident of their ability to place their bombs precisely on their designated mean points of impact, but the fighter's stealthiness remained an unproven quality to them.�  Conversely, as one ascended the chain of command-bear in mind that the F�117 had only recently come out of the “black” world-there was increasing faith in the aircraft's stealthiness and increasing skepticism of its bombing accuracy.�



�PRIVATE ��F-117 Limitations�tc "F-117 Limitations"�



	If acquired visually, like all aircraft the F�117 would have been subject to visual air�to�air interception.  Simply put, its best defense against aerial interception was its ability to defeat both radar and visual acquisition.  This meant, in practical terms, that it is best employed at night.  [DELETED].



�PRIVATE ��F-117 in Desert Storm�tc "F-117 in Desert Storm"�



	 Operating exclusively at night, the F�117 penetrated the densest and most sophisticated Iraqi air defenses with impunity.  Its success was primarily a product of its inherent stealthiness, but smart tactics increased the tactical advantage.  Most Black Jet strikes were flown after the Iraqi air defense net had been seriously degraded, but it is well to remember that F�117s initiated attacks on those defenses when they were still operating at something at least theoretically approaching full capability.  Stealth comprised half of the F-117's tactical effectiveness; the second half of the effectiveness equation was offensive capability.  Simply put, a platform that could drop 2,000-pound bombs precisely on selected targets, an inherent product of being able to drop from medium altitudes in straight and level flight, was an enormous asset to Coalition planners.  More than any single platform, the Black Jet made Desert Storm fundamentally different tactically from previous air campaigns.



�PRIVATE ��TLAM and CALCM Strengths�tc "TLAM and CALCM Strengths"�



	The Navy Tomahawk Land Attack Missile (TLAM) and the Air Force Conventional Air Launched Cruise Missile (CALCM) had their genesis in the early 1970s as an early military exploitation of miniaturized microchip�based guidance and navigation systems.  TLAM uses terrain contour mapping (Tercom) radar to update the inertial guidance and navigation systems supplemented by terminal updates from digitized scene matching area correlation (DSMAC).�  CALCM uses global positioning system (GPS) for both en route navigation and terminal accuracy.  TLAM and CALCM differ from earlier air�breathing cruise mis-siles in three important respects:  accuracy, reliability, and size.  Both missiles are extremely accurate, although CALCM's accuracy depends on the accuracy of the GPS coordinates.  Given terrain suitable for DSMAC updates within a reasonable distance of the target, TLAM can be expected to strike within tens of feet of the selected point of impact.�  CALCM is not terrain dependent and has an accuracy of a similar order.� Note, however, that accuracy depends on the precise accuracy of the target coordinates, whereas DSMAC updates do not.  Both TLAM and CALCM displayed remarkable reliability in light of their con-siderable complexity; this was almost entirely attributable to the inherent reliability of microchip circuitry.  The diminutive sizes of the missiles are in part a product of the extreme compactness of microchip avionics and in part a product of the efficiency of the small, high�performance turbojet engines that power them.  The engines are designed for an extremely short service life and can hence be made considerably lighter than would be possible otherwise.



	 The abilities of both missiles to penetrate enemy defenses are func�tions of their extremely small radar and visual signatures and low cruising altitudes.  They fly almost entirely below ground�based radar coverage, and while they are potentially vulnerable to detection from above by airborne doppler radars, their radar signatures are sufficiently small to counter known active and semiactive radar homing air�to�air missiles.  They are extremely difficult to acquire visually, which protects them from a gun attack by an intercepting fighter, and their small infra�red signa�tures render them essentially immune to infrared homing mis�siles.  Final�ly, their engines are relatively quiet.  With low aural and visual signa�tures, partic�ularly from the front, TLAM and CALCM  strike with little warning. 



	 The basic TLAM C warhead is a 1,000-pound high-explosive  “Bullpup” warhead, effective against light structures and general-purpose buildings of mixed concrete and steel construction.�  It is not adequate for at�tacks on hardened targets.  In addition to the normal horizontal attack profile, TLAM has a pop-up attack mode in which the missile dives into the target.  One TLAM variant is fitted with a cluster munition dis�pens�er for attacks on “soft” targets such as aircraft and vehicles in the open.



	The CALCM's terminal effects reflect the missile's role as a con�ven�tion�al sup�pres�sive munition designed to support penetration of enemy de�fens�es by piloted bomb�ers.  The CALCM's high explo�sive fragmentation warhead is designed to attack soft targets.�    Never�the�less, CALCM was apparent�ly effective in Desert Storm against electri�cal genera�tor switch�ing facilities and exposed communica�tions relay facilities.�  In con�trast to TLAM, general�iza�tions concerning CALCM effec�tiveness in Desert Storm must be treated with caution in light of the small number fired.



	During Desert Storm, 282 TLAMs were launched, attained cruise flight, and proceeded toward their targets.  Of these, 226 were timed for daylight impact and 56 were timed to hit at night.�  [DELETED].� 35 CALCMs were successfully launched.�  [DELETED].



	Tables 10 and 11 summarize CALCM and TLAM targeting in the critical first 48 hours of Desert Storm.  The 137 TLAMs and CALCMs fired in the first 24 hours were more or less evenly distributed among “strate�gic” targets with indirect or limited tactical value:  twenty-four mis�siles at�tacked leader�ship targets and 54 missiles attacked strategic targets with no tacti�cal value (that is, chemical and oil facilities).  Forty-two missiles attacked targets associ�at�ed with elec�trical power generation; while not tactical in the normal sense, these targets were selected in part to interfere with enemy tactical com�munica�tions.  Seventeen missiles attacked com�mand and control targets with direct tactical rele�vance.  These strikes encom�passed no less than 79 percent of night TLAM firings.



�PRIVATE ��TLAM and CALCM Limitations�tc "TLAM and CALCM Limitations"�



	 [DELETED].�  [DELETED].



�PRIVATE ��TLAM and CALCM in Desert Storm�tc "TLAM and CALCM in Desert Storm"�



	TLAM and CALCM were capable of precision daylight strikes in areas denied to piloted platforms by the density of Iraqi defens�es, particularly radar�guided surface�to�air missiles, and were the only Coalition weapons with this capability.  TLAM effectively complemented the F-117 by keeping pressure on the most heavily defended areas by

�Table 10

TLAM and CALCM Targets:  First 24 Hours�







�PRIVATE ��

Day or Night�Nature

of Targets�Type of Missiles

Fired���	electrical�TLAM��Night�	leadership�TLAM ���	chemical�TLAM ���	electrical�CALCM���	C2�CALCM���	electrical�TLAM��Daylight�	chemical�TLAM ���	leadership�TLAM ���	oil�TLAM ��

Table 11

TLAM Targets:  Second 24 Hours�







�PRIVATE ��

Day or Night�Nature

of Targets�Type of Missiles

Fired���	leadership�                                               TLAM���	oil�                                               TLAM��Daylight�	electric�                                               TLAM ���	air defense�                                               TLAM ���	electrical�              restrikes (may not have gone)���PRIVATE ���tc ""�

�day.  In terms of terminal effects, the TLAM C was highly effective against soft structures, mixed-construction buildings, and nonhardened command and control facilities.  Air defense-associated communications facilities were particularly suitable targets.  The reader is urged to consult the appropriate sections of the Effects and Effectiveness report for a comprehensive overview, but it is fair to say that daylight TLAM strikes in the Baghdad area helped maintain the tempo of offensive air operations, particularly during the first 48 hours of the air campaign.  Only speculative conclusions can be drawn concerning the psychological impact of TLAM strikes as the campaign wore on; however, the unheralded detonation of warheads at night and the eerie spectacle of small vehicles homing on targets with seemingly human intelligence must have had an impact.�



�PRIVATE ��Precision Attack Versus Mass Bombing�tc "Precision Attack Versus Mass Bombing"�



	 Desert Storm witnessed a fundamental change in the tactical and technological means of causing a given amount of destruction to a specific target. Previously, the requisite level of destruction could be increased by increasing the mass of bombs dropped, by improving the inherent accuracy of the bombing platform, or both.  In Desert Storm, the availability of precision-guided air-to-surface munitions, particularly laser-guided bombs (LGBs), caused a fundamental rethinking of the means of achiev�ing the destruction goal.  The following pages address how and why that change took place.  The discussion concentrates on bombs in the narrow sense.  While there is an overlap in tactical function between precision�guided bombs and certain air�to�ground missiles, notably the AGM�65 Maverick, bombs were-and are-far less costly, both in cost per round and in cost per unit of destructive energy expended.�  The air-to-ground missiles fall into a category distinct from aerial bombs in terms of complexity, cost, and delivery tactics, and are therefore excluded from the following analysis.  In light of the Gulf War's nature, the analysis deals almost entirely with attacks on ground targets and focuses on the relative merits of mass (or pattern bombing) and precision-meaning precision-guided-bombing.  The section addresses many of the same tactical issues as found in the next section, “Twenty-Four-Hour Air War,” but from a different perspective, and should be read in conjunction with it.



	 In the early days of aerial warfare, bomb�aiming systems were limited by the visual acuity of the human eye, the ballistic and aero�dynamic characteristics of the bombs,� and the ability-or inability-to predict accurately the density and movement of the air through which the bombs fell.  As long as these conditions applied, the primary substitute for accuracy in achieving target destruction was to increase the number of weapons dropped, to increase their individual size, or to increase the explosive yield of the bomb filler.  Efforts were made to increase accuracy by maximizing the effectiveness of eyeball-controlled release, but these invariably ran up against the fundamental limits of visual acuity mentioned above.  The classic attempt was the Norden bombsight of World War II, a tactical linchpin of the U.S. Army Air Forces precision strategic bombardment campaign.  This sight effectively integrated the bombardier's eye and the aircraft as the two travelled together in a three-dimensional medium, seeking the precise point in time and space from which bombs released at a given forward velocity would hit the target under the prevailing atmospheric conditions.  Although highly accurate for its day, it was not capable of precision bombing as we now understand the term.  In addition, as with all optical bombsights, the Norden was of limited value at night.



	 The enormous tactical advantages of being able to bomb in darkness and through meteorological obscuration-the fundamental impediments to visual aiming-were apparent from the beginning of aerial warfare.�  Celestial navigation could be used to determine aircraft position above an undercast and was effective at night, but never approached the levels of accuracy necessary for blind bombing.  This spurred attempts to develop methods of locating targets by electronic means.  The Germans used directional radio beams to mark attack axes and bomb release points during the Battle of Britain; their methods, while sufficiently accurate for attacks on city�sized targets, proved vulnerable to electronic countermeasures.�  The Royal Air Force, followed by the U.S. Army Air Forces, applied aerial radar to blind bombing after 1942.�  Success was initially limited, but by the end of the war, blind bombing from medium-altitude under ideal conditions could approach visual bombing in accuracy.�



	 Bombing from low altitude was recognized as an effective solution to the accuracy problem from the beginning, but as long as visual aiming was necessary, the tactical disadvantages generally out-weighed the gain in accuracy.  Low-altitude visual attacks against defended targets were and are inherently dangerous.  If visibility is good enough for the pilot or bombardier to see the target, it is good enough for defending gunners to see and engage the attacking aircraft. Under some circumstances, the gain was felt to justify the risk-the Ploesti raid of August 1943 is a classic example-but losses were almost always high.�  Low-altitude night attack provided a solution in principle, but not in practice.  While darkness provided concealment from visually aimed defensive systems, flying into obstacles or the ground was a major problem, and target acquisition was difficult to impossible.  Only the advent of capable terrain-avoidance/terrain-following radar in the mid�1960s made possible the exploitation of the inherent accuracy of low-altitude bombing by night.  The developments and relationships in question are discussed further in the next section, “Twenty-Four-Hour Air War.”  Here, it is sufficient to say that low-altitude bombing achieves accuracy by reducing the time and distance from release point to target.



	 The problem of achieving precision accuracy from all altitudes was solved, in principle, by the transistor revolution, which made possible the development of electro�optically guided bombs (EOGBs) and laser� guided bombs in the late 1960s.  Previously, two basic methods existed for increasing the likelihood of target destruction.  The first was to build larger aircraft capable of carrying heavier loads.  The second was to send out greater numbers of aircraft.  Within the radius of destruction produced by a large aircraft carrying a large bomb load, planners could determine statistical expectations of destroying various kinds of targets.  The method was particularly appropriate for large fixed targets.  It was virtually useless against moving targets such as ships or tanks, since the density of bomb strikes within the circular error probable (CEP) of the bombing platform was insufficient to ensure effective destruction.�  Moreover, if military targets were located in urban areas, collateral damage to sur-rounding facilities and civilian life could be considerable.  In WW II, both sides considered the responsibility for such collateral damage to lie with the national owner of the target, since the collocation of target and urban area were his responsibility.  The attacking air force was required to ensure only that bombing was not indiscriminate, wantonly without aim or military purpose.�  During the Vietnam War, however, this will-ingness to accept and inflict collateral damage came increasingly under challenge and has remained so since, on political if not on legal grounds. This factor should be borne in mind, in considering the relative merits of precision and mass bombardment.



	 Once technologies capable of precisely guiding bombs to a point analogous to the designated mean point of impact (DMPI) became available, moving point targets could be destroyed with a single weapon.  That, however, did not eliminate the tactical value of platforms carrying large numbers of unguided weapons.  Notable among these in Desert Storm was the B�52, although the F�111, A�6, and F�l5E performed the same role on occasion, and the F/A-18 and F-16 dropped dumb bombs almost exclusively.  The analysis presented here will focus on the B�52, since it is, by virtue of its large bomb load and lack of a LGB designator capability, the limiting case.  As did its ancestors, the B�17, B�24, and Lancaster, the B�52 in a conventional bombing role in Desert Storm depended on releasing a large number of bombs into a defined circle to produce statistically predictable levels of destruction.  The B�52's vulner�ability and resultant exposure of a large crew to enemy defensive systems were the principal drawbacks; the large tonnage of bombs it carried was the primary benefit.  That benefit came into play in situations in which precision was not the most efficient, most effective, cheapest, lowest risk, or most humane method of achieving the desired tactical objective.  In short, some targets in some situations were more effectively and efficiently attacked in the old fashioned way:  through mass and statistical inevitability.



	One such target in the Gulf War was the Taji weapons manufac-turing complex north of Baghdad. Described in the Strategic Air Command History of the Gulf War as a “classic strategic target,” the Taji complex sprawled over several square miles and contained multiple complexes and facilities.  In assessing the nature of this target and the appropriate tactics to use in attacking it, the USCENTAF Commander stated:

 

We wanted to attack Taji [with fighters] but its size and defenses just didn't justify the exposure of airplanes carrying one or two bombs, because they'd take out only one or two buildings, so we had to send the B�52s against it.



In fact, B-52 pattern bombing proved effective (see Taji weapons manufacturing complex photos).�  From 10 to 27 February, B�52Gs attacked the complex with sixty-eight sorties, carrying nearly three thousand bombs, and inflicted widespread and severe damage on the complex.�



	By contrast, numerous targets in Iraq demanded precision weapons, although they were statistically vulnerable to destruction by mass bombing.  This was due to the limited resources available for operational reasons and/or to the desire to limit collateral damage to civilians or nonmilitary infrastructure.  In principle, individual Iraqi Defense Ministry buildings scattered throughout Baghdad could have been at�tacked with mass drops of gravity bombs from a variety of platforms, including the B�52.  That option was rejected for straight-forward reasons:  the large number of sorties required to accomplish the desired levels of destruction to individual buildings; the increased risk to the weapons delivery system; the high collateral damage caused by bombs that, while statistically on target (that is within the CEP), would miss the precise aimpoint; and the inability to achieve the strate�gic paralysis inflicted on the Iraqi command and control infra�structure by the near simultaneous detonation of high-explosive ordnance on critical nodes in the Iraqi system.  These considerations drove planners toward choosing almost exclusively precision weapons to attack the targets in question.



	 The systematic attack on the bridges in Iraq is another example of how the choice of weapon systems impacted operational decisions.  The challenge was to deliver a weapon to a point where its detonation would col�lapse enough of the bridge to render it impassable.  Again, this could be determined by statistically analyzing the predict�ed effects of the bomb blast and factoring in the probability that the aircraft would deliver the munition or munitions to the desired point on the bridge.

�
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(Top) Taji weapons manufacturing complex, 8 September 1990.

(Bottom) Taji complex after B�52Gs attacked the complex with 68 sorties, and carrying nearly 3,000 bombs.

  �	 The Air Force has long recognized a multiplicity of solutions in choosing among available weapons for specific targets.  Based on many years of quantified weapons testing data, the Joint Munitions Effectiveness Manual is the foundation upon which predicted weapons effects are compared with desired damage levels to guide operations planners in selecting from available weapons, delivery platforms, delivery tactics, and other relevant parameters.  The result is an empirical, statistical methodol�ogy that allows the planner to match specific aircraft and weapons to designated targets to produce the desired level of damage with the fewest resources and the least risk to aircraft and aircrew.  The JMEM pro�vides a range of answers to the question, what bomb on what airplane is best suited for a particular target?



	Examination of a representative target illustrates this point.  The target-to-weapon match is not intuitively obvious, yet produces clear results.  The illustration involves the requirement to severely damage a bridge by dropping any span, with the goal of rendering it impassable for an extended time.  The bridge in question was assumed to be a reinforced-concrete deck bridge with five spans, each 75 feet long and 22 feet wide.  JMEM data and standard U.S. Air Force weaponeering procedures used in Desert Storm yield an array of choices.  The performances of the following weapon-aircraft combinations are compared: an F�111F delivering precision electro-optical GBU�15 2,000-pound bombs; an F�16 carrying MK�84 2,000-pound bombs; and a B�52 loaded with MK�82 500-pound bombs. While each alternative had a theoretical capability of severely damaging the bridge in question, the F-111F/GBU-15 combination was clearly the best for the mission (see Table 12).



	Analysis of attacks on bridges during the war indicates that not all precision weapons were effective against these targets.  [DELETED]. The same hard penetrating munitions with fuzing delays caused the bomb to explode well beneath the surface of the bridges with little damage to

�Table 12

Weapons and Sorties Required

to Destroy a Reinforced Concrete Bridge�







�



Target Description:	Steel plate girder, reinforced concrete deck, deck-type highway bridge with five spans.



Criterion:		Drop any span

�



Weapon System Alternatives:



	1.  F�111F W/ GBU�15

		Fuze:  Set for impact

		Delivery Tactic:  [DELETED]

		Single-Sortie Probability of Damage:�  High

		Sorties Required for Probability of Damage of 0.7:  one



	2.  F�16A W/ MK�84

		Fuze:  Set for impact

		Delivery Tactic:	2,000 feet, [DELETED], High Stress Conditions�

		Single-Sortie Probability of Damage �Low

		Sorties Required for Probability of Damage of 0.7:Greater than one



	3.  B�52G W/ MK�82

		Fuze:  Set for impact

		Delivery Tactic:  [DELETED]

		Single-Sortie Probability of Damage:  Very low

		Sorties Required:	Much greater than one

�the structure.�  Conversely, when the appropriate bomb-fuzing combinations were used, laser-guided bombs proved highly effective.  The same comment applies to electro-optically guided bombs dropped by French Jaguars and laser-guided bombs dropped by Royal Air Force GR�1s using buddy laser designation from Buccaneers.� 



	 The advantages and limitations of the Smart Plane/Dumb Bomb concept are embodied in the F-16 weapons delivery system.  The heart of the visual bombing system in the F-16 (and several other fighter aircraft) is the continuously computed impact point (CCIP).  The fire control com�puter receives spatial data from onboard systems and instruments, including radar, INS, and air data computer, combines the data with the known ballistic characteristics of the weapon select�ed for delivery, and calculates the predicted impact of the weapon, should it be released at that instant.  A pipper, displaying the predicted impact point, appears on the heads-up-display (HUD).  The pilot maneuvers the aircraft to superim�pose target and pipper and releases his weapons.  From this point the “smart” airplane can do noth�ing more to influence the impact point of the “dumb” bombs.  The impact point is determined by the ballistics of the weapon, wind, altitude, and other uncontrollable variables.  Pilots of smart airplanes, such as the F-16, F/A-18 and F-15E, increase accuracy by placing their aircraft in the best possible positions to release the weapons.  The CCIP and fire control computer systems are designed to elimi�nate as much error as possible before weapons release.  Chapter 3 of this report contains a description of the process, and Figure 15 graphically illustra�tes the impact of the uncontrollable variables affecting dumb bombs released from smart airplanes.



	The value of mass bombing from large, high-capacity bombing platforms is the confluence of physical destruction and psychological effects that these weapons produce.  These effects contrast sharply with those of precision weapons bombing.  Within the radius of the circular error probable, no target is certain to be hit, but all targets are liable to be hit by precision weapons.  An individual soldier observing the destruction of high-value targets by precision-guided munitions could survive, and even keep himself combat capable, by staying away from valuable equipment likely to be targeted.  In Desert Storm, Coalition psycho�logical operations reinforced this obvious conclusion by dropping leaflets specifically warning Iraqi soldiers to stay away from heavy equipment.



	Large maneuvering units in the field were excellent targets for mass bombing.  Maneuvering units remained effective until the individual members decided that cohesion was no longer desirable, worthwhile, or possible.  A huge number of precision sorties, at overall greater risk and expense, would have been needed to break the cohesion of the soldiers if the technique had been to strike only high-value targets within the defined area.  In fact, logistics and risk factors were actually greater for precision weapons, since repeated attacks would have been necessary until a large number of armored weapons, artillery, and combat vehicles were destroyed, and also until the effective means of feeding and otherwise supplying the remaining troops were eliminated.  How many precision sorties this would have taken is problematical, but certainly a large number.  The expense of the precision weapons, the fuel for the multitudes of small aircraft, the feeding of the pilots, maintenance personnel, and replacement spares for the aircraft would have been considerable.  Once the Iraqi soldiers realized the nature of the attack, they could have made themselves fundamentally immune from personal harm by distanc�ing themselves from observable military targets.  This would have, at least potentially, maintained unit cohesion, requiring ground assault to eliminate the unit as a threat.  There is some evidence that Iraqi soldiers and units responded in this way.�



	The evidence suggests that the Iraqis were used to defending their positions without using mobile armor and that they expected ground assaults by light infantry, as they had faced in the Iran-Iraq War.�  The evidence further suggests that ground assault, Iranian�style, would not in itself have been sufficient to produce the sudden collapse that characterized the ground phase of Desert Storm.  Precisely why front line Iraqi troops surrendered quickly and in large numbers remains a matter for speculation.  The fact remains, however, that these units were repeatedly hit by B-52s, and the statistical randomness of the bombing, combined with its inherent massiveness, is very likely the answer.  As indicated earlier, uncer�tainty is an inherent characteristic of statistical attack.  The evidence suggests that in the Gulf War, the physiological results of surviving near misses by 500-pound bombs went beyond the merely unpleasant and affected an Iraqi's basic will to fight and his expectation of survival.�



	 The use of precision-guided munitions can be inappropriate or impos�sible against some types of targets.  The classic example is a large mobile military unit, in which precise location and identification of individual targets is impossible or impractical.  It would be possible to crip�ple an armored unit by destroy�ing each of its vehicles individually with precision-guided munitions.  This tactic of attrition by precision munitions would, however, take many sorties, much time, and con-siderable quantities of relatively expensive precision weapons.  In the Gulf War, this technique could not be effectively undertaken by smart planes-dumb bombs combinations, such as the F�16, from medium- or high-altitudes; the bomb�ing systems were not sufficiently accurate and the bomb loads were too small to make up the difference.  In short, some targets are appropriate for the statistically oriented JMEM approach.  The following paragraphs explain why in some detail.



	 The destruction of some units by precision weapons would have required an enormous and costly effort, especially when the same units could be functionally destroyed by relatively dumb airplanes dropping dumb bombs.  Destruction of a unit's tanks one by one would be unnecessary if the unit as a whole, and particularly its moral cohesion, could be broken by massive bombardment.  Experience dating back to WW II has demonstrated that high-level bombing of armored units is unlikely to destroy tanks; chance alone produces a few hits close enough to destroy individual tanks.  However, an armored unit is functional only as a cohesive unit, not as a collection of individual tanks, and incessant aerial pounding can break a unit without destroying all, or even a majority, of its parts.  The real limit is the ability of the troops to absorb the pounding, since individual decisions to cease fire will eventually render the unit useless tactically.  Soldiers may desert (leave their unit and go home), defect (present themselves as prisoners), or, if unable to leave the killing ground, desert in place, that is, consciously or unconsciously cease to be a functioning member of the unit.  Backing up the aerial bombardment by specific suggestions through psychological operations radio, leaflets, and loudspeakers can speed up the process if the bombardment is perceived as personally threatening by the members of the unit.  The minimum accuracy is therefore defined as a perceivable credible strike distance that maintains individual fear at a high pitch.  This distance does not necessarily coincide with the location of the unit.  Should an attacker be known for having an inexhaustible supply of aircraft and bombs, the effect and the effective psychological distance will be increased.  Should the personal motivations of those in the targeted unit be low, the perceived credible distance can grow to the point that the circular error probable desired becomes the range of human hearing of the detonating bombs.  Even bombs that miss all units will be assumed by members of each unit to be hitting someone else, and if severed commu�nications ensure they can not compare notes, total misses will add to the overall effect.  Iraqi  prisoners were very specific about the effect the bombing of other units within earshot had on their combat capability and morale.  Although the Iraqis were rarely able to differentiate between the systems bombing them, they were always impressed by the results.  They also confirmed the importance of random bombing in induc�ing helplessness and surrender among enemy troops before launching a ground assault.



	Although the A�10 was able to create the same anxiety as more random systems, it generally functioned as a precision weapon by firing its GAU�8 gun and Maverick missiles at tanks.  According to Iraqi prisoner reports, the principle source of anxiety produced by A-10s was the aircraft's sustained loitering capability.  As long as the A�10 was in the target area, every�thing within eyesight was subject to attack.  Given their great accuracy, the psychological effects of the A�10s were:  the enemy did not know which target would be attacked, and the aircraft seemed omnipresent.�  Any soldier could suddenly become the target; if he were unfortunate enough to attract the attention of the omnipresent weapon, death seemed certain.  The only alternative was defection, and many took it.  The lack of any effective air defense gave rise to complete hopelessness, which magnified the effect.�



	Randomness and helplessness combined to achieve the same effect.  The B�52s used both 500-pound iron bombs and cluster bomb units.  One prisoner, apparently a veteran of the Iran�Iraq War, stated that Coalition bombing had been “the worst thing he had ever experienced in a combat” and went on to assert that the B�52s were particularly bad.  [DELETED].�  [DELETED].  Effects were uneven; the Republican Guard apparently remained cohesive to the bitter end, but there can be little doubt as to the overall adverse effect of B�52 area bombing on the Iraqi ground forces.



	[DELETED].�  [DELETED].  These reported effects were anticipated and are validated by the reported experience of communist recipients of B�52 Arc Light strikes in the Vietnam War.  A particularly eloquent account by a senior National Liberation Front (Viet Cong) cadre described the effects of a B�52 attack in the following terms:

 

. . . it seemed, as I strained to press myself into the bunker floor, that I had been caught in the Apocalypse.  The terror was complete.  One lost control of bodily functions as the mind screamed incomprehensible orders to get out.�



The same source stated that,



for all the privations and hardships, nothing the guerrillas had to endure com��pared with the stark terrorization of the B�52 bombardments . . . translated into an experience of undiluted psych�ological terror, into which we were plunged, day in, day out for years on end.�



	Warned by foreign radio stations that bombing would occur, Iraqi troops did not anticipate the ferocity of the attack.  The prisoner cited above described the attacks as so continuous that the troops were rarely able to sleep for more than two hours at a time.  The bombers eventually did not have to hit within his area to produce an effect because  vibrations and sound travel great distances in the desert.  The “horrified” men would quiver in fear as units far away were hit.  He specifically stated that the sound effects spawned suspense and the fear that their unit would be next.�  Again, the randomness appears to have contribut�ed to the effect.  This same deserter clearly remembered and obeyed the Coalition leaflets' exhortation to move away from heavy equipment, as did his compatriots.  



	 In conclusion, the experience of Coalition and U.S. air forces in Desert Shield and Desert Storm indicates that bombs delivered by precision guidance to a specific point and bombs delivered en masse to inflict statistically predicted damage had complementary roles. On one hand, preci�sion-guided bombs were particularly suited for bombing high-value, dense targets, particularly where dispersion and consequent collateral damage had to be tightly controlled.  The least expensive and most commonly used precision-guided bombs were LGBs.  On the other hand, dumb bombs were particularly suited for mass bombing of targets when goals included widespread damage and demoralized enemy troops.  A number of platforms executed mass bombing effectively, but the B�52, with its 38,250-pound maximum bomb load and the ability to deliver it from high altitude, was considered the opti�mum performer.�  Also, the B�52 used cheap, nonprecision bombs and was able to deliver them effectively with the help of accurate navigation and near-real�time electronic surveillance.



�PRIVATE ��Twenty-Four-Hour Air War�tc "Twenty-Four-Hour Air War"�



	  From the dawn of aerial warfare, military airmen appreciated the tactical advantages that would accrue from being able to penetrate enemy defenses under cover of clouds and darkness.  They also sought to exploit the advantages of increasing pressure on an enemy by bringing air power to bear around the clock.  The practical obstacles to achieving those goals, however, were formidable, and until recently, the notion of apply�ing airpower unconstrained by weather and time of day was an unattain�able ideal.  Cursory analysis of the Gulf War suggests that the old limita�tions no longer apply. A higher proportion of Coalition aerial platforms could deliver ordnance accurately at night than in any previous conflict, and the tempo of air operations varied little between daylight and dark�ness.  Under certain circumstances, Coalition air power was able to strike more powerful blows at night than by day; the obvious example is the use of F�117s in the Baghdad area, where heavy defenses prevented overflights by manned plat�forms in daylight.  Closer examination, however, suggests that the ability of Coalition air forces to strike Iraqi targets around the clock was simply a function of improved technical capabili�ties.  This 24-hour coverage depended on an array of complex and con�nected vari�ables including human factors, the capabilities of Iraqi defen�sive systems, and the bombing accuracy of specific systems.  



	 The ability to mount all weather air operations around the clock depends on several discrete but tactically related capabilities:  First, and most basic, is the ability to fly in clouds and at night, a reality since the develop�ment of effective flight instruments and piloting techniques in the 1920s and 1930s.  Second is the ability to navigate accurately and locate targets at night and through clouds, smoke, and haze with sufficient precision to deliver ordnance.  Airborne radar was used for this purpose with limited success in the latter stages of World War II (see the Chapter 4 section titled “Precision Attack Versus Mass Bombing”).  Offset radar bombing, the ability to bomb a designated point by reference to the radar return of a presurveyed natural feature or cultural object some distance from the target, came of age in the 1950s, but bombers were unable to penetrate enemy defenses safely in darkness or adverse weather at altitudes low enough to defeat ground�based radar�controlled antiair�craft defenses.  High-altitude bombing was sufficiently accurate only for area targets.



	The ability to bomb accurately at night and in adverse weather demonstrated in Desert Storm emerged from two developments of the mid�1960s:  The first was the emergence of ground mapping and terrain-avoidance radars that made low-altitude penetration of radar�controlled, ground-based enemy defenses tactically feasible.  That capability was first fielded operationally in the A�6A in the autumn of 1965,� and the F�111A demonstrated the same capability in the Linebacker II offensive in late 1972.  These aircraft could penetrate below enemy radar and put bombs on target.�  The tactical nub of the matter was that the A�6 and F�111 were able to penetrate at night, at altitudes which were low enough, generally below 1,000 feet above ground level, to keep them masked by terrain enough of the time to defeat enemy radars.  The second development, night viewing devices capable of discerning point targets-individual buildings, vehicles, and installations-appeared at about the same time.�  These devices were first used opera�tionally on side-firing gunships, notably the AC�130, first tested in com�bat in early 1968.�  The AC�130 could place rounds within feet of its target and proved highly effective in missions where accuracy counted and loiter time was at a premium.  However, the AC-130 carried only a limited ordnance load and required a relatively permissive operating environment (see the Chapter 4 section titled “Special Operations Forces and Air Power”).  The pivotal development was the coupling of night viewing devices, notably forward�looking infrared (FLIR), with designators for laser�guided bombs.  Previously, accuracy in night bombing could only be achieved in low-altitude attacks.  Now, genuine precision-the ability to hit point targets-can be achieved at night from any altitude so long as the target can be observed on FLIR and the laser designator brought to bear.



	 The FLIR and laser designator were combined earlier to provide precision-guided bombing capability in the Pave Spike system; a strap�on pod mounted on the F�4E during the final stages of the Vietnam War.�  Pave Spike was the ancestor of the Pave Tack system used in the Gulf War on the F�111F.  Pave Nail was a parallel development used on OV�10 forward air control aircraft to designate targets for tactical fighters.  OV-10s were used successfully in this manner in the final stages of the Vietnam War, but in insufficient numbers to realize the full tactical potential of the system.  By contrast, a relatively high percentage of the tactical aircraft deployed in Desert Shield possessed an autonomous FLIR-laser designator capability, notably the F�117, F�111F, and A�6E.  In addition, some F�16s and all F�15Es deployed in Desert Shield were fitted with AN/AAQ�13 low-altitude navigation and targeting infrared (system) for night (LANTIRN) pods, though only a handful of F�15Es were fitted with the AN/AAQ�14 designator pod.�  The AGM�65D Maverick imaging infrared homing missile was used at night to find targets and could be fired by most U.S. tactical fighter and attack aircraft.  Table 13 summarizes the day and night, all-weather capabilities and limitations of the more impor�tant Coalition systems.



�PRIVATE ��Coalition Capabilities�tc "Coalition Capabilities"�



	 Beyond a doubt, the most significant weapons at the disposal of Coalition air forces for extending the reach of airpower around the clock were the precision-guided missiles (PGMs), which could be used at night.  By far the most important of these in terms of tons delivered were laser�guided bombs (LGBs) dropped from manned platforms; Air Force aircraft dropped the lion's share.  The aircraft included, but were not limited to, the F�111F, F�15E, F�117, and A�6E.  Although these platforms could attack in daylight as well as at night, Coalition planners chose to exploit their night capabil�ity.  The imaging�infrared (IIR) homing AGM�65 Maverick missile, fired mainly by A�10s plus a few from F�16s, was also useful in extending the reach of airpower into the hours of darkness, although much less so than LGBs in combination with FLIR.  A few GBU�15 infrared-guided bombs were also dropped at night; however, the potential of this weapon was limited by the facts that only the F-111F was equipped with the requisite datalink for guidance and few crews had trained with it.



	 Through its ability to attack heavily defended areas at night, the F�117 made a major contribution to overcoming the iron rule of the clock.  B�52s made a major contribution through their ability to drop

 �Table 13

Bombing Capabilities by Platform





�



	Visual Bombing:		LGB Self-	Air-to-Air

						Comments

	    Day     Night	Radar	Designation	Swing Role

�



F-117		FLIR/DLIR		X		Night, limited bomb load (2 x 2,000 lb); extreme�ly accurate bomb�ing platform.

F-111F	X	Pave Tack	X	X		Large bomb load for tactical aircraft; air-to-air missiles for defense only.

F-111E	X		X			Large bomb load for tactical aircraft; air-to-air missiles for defense only; analog avionics.

A-6E	X	TRAM	X	X		Large bomb load for tactical aircraft; multi-role capability (e.g., SEAD with HARMs); logisti�cally constrained (few LGBs aboard ship).

F-15E	X	LANTIRN-	X	X	X	Large bomb load for a tactical 

		equipped				aircraft;  aircraft FLIR designator pods in theater; new aircraft-crews accomplished familiarization in theater.

F-16C	X	LANTIRN-	X		X	LANTIRN pods available for

		equipped				only two squadrons.

		aircraft

GR-1	X		X			Qualified for JP233 runway deni�al munition; effective only with low-altitude delivery.

B-52			X			Exceptionally large bomb load; unsuitable for point targets.

A-10	X	X				Precision accuracy with 30�mm GAU-8 cannon; limited night capa�bility with IIR AGM�65.

F/A-18	X		X		X	Highly capable air-to-air aircraft.

TLAM						Day and night precision capabili�ty; unmanned; limited numbers avail-able; TLAM C suitable only for point targets.

�large tonnages of bombs in all weather, day or night, but only after air superiority was achieved.  Although the B-52s had no LGB guidance capabil�ity, they dropped bombs on large area targets and Iraqi forces in the field and added significantly to the total weight of ordnance delivered.  B-52s, and to a lesser extent F-111s, A-6s, and F-16s, dropping “dumb” bombs by day and night, effectively complemented precision bombing (see the Chapter 4 section titled “Precision Attack Versus Mass Bombing”).  The F�16 is an extremely accurate low-altitude bombing platform by day and, with LANTIRN navigation pods installed, by night.  It did not, however, have a designation capability for LGBs and was markedly less accurate when visual bombing from medium altitudes.  The relative weights of day and night attacks delivered by these platforms are reflected in Figure 51.



	 Autonomously�guided cruise missiles also made an important and distinctive contribution to twenty-four hour operations:  these were almost entirely Navy TLAMs, although a few CALCMs were fired in the first twenty-four hours of the air campaign.  Both TLAM and CALCM are insen�sitive to time of day, and TLAMs were used extensively in night attacks on strategic targets during the first forty-eight hours of the air campaign.  TLAM's biggest contribution to twenty-four-hour air operations, however, was in striking targets in the heavily defended Baghdad area during daylight.  Extremely accurate, and with no pilot at risk, TLAM was the ideal weapon for maintaining pressure on heavily defended areas by day.



	 Although many Coalition platforms were more or less equally suited for day and night operations, manning limitations forced individual units into either day or night operations (see Figure 51).  The greater weight of F�16 strikes in daylight hours primarily reflects the number of units committed to daylight opera�tions rather than equipment limitations.  In simple terms, a unit must have a very high crew ratio and must be overmanned in both operations support and maintenance to conduct twenty-four-hour operations; this was a luxury which few if any Coalition units enjoyed.



	 Inspection of Figure 51 reveals a number of significant tactical considerations.  The perceptible drop in sorties on targets during twilight hours reflects two phenomena:  The first is poor visibility for visual ordnance delivery at twilight, that is, within about thirty minutes of sun�rise and sunset.  The difficulty of acquiring and attacking targets under

 �Figure 51

Strikes by Aircraft and Time of Day





�low-sun-angle and dim-light conditions is one of the most enduring realities of aerial combat.  The second is the shift in the infrared contrast  gradient after sunrise and sunset, a factor that was particularly signifi�cant in the KTO where vehicles and equipment were major target sets.  Sand warms and cools more quickly than metal; hence, the contrast be�tween the two was greatest shortly after evening twilight when the sand had cooled and the heat�soaked metal of vehicles and equipment was still hot.  The difference gradually diminishes throughout the night and reverses shortly after sunrise, reaching a transient condition of equality when the sun has warmed the sand to the same temperature as the metal.�



�PRIVATE ��Tactical Results�tc "Tactical Results"�



	 While there were distinct limitations in the ability of Coalition airpower to bring pressure to bear on Iraqi forces regardless of time of day or meteorological conditions, those limitations were much less restrictive than in previous conflicts.  In all previous conflicts, there was a marked tradeoff between accuracy and time of day, and the vast majority of accurate bombing attacks took place in daylight.  That generalization held true through the end of the Vietnam War, although with somewhat less force than for Korea and World War II.  In the Gulf War, LGBs delivered with FLIR designators evened the bal�ance, and reversed it to a degree, since the infrared sensors with their ability to penetrate haze, enjoyed an appreciable advantage over optical systems.�



	 In summation, Coalition forces could attack the vast majority of targets under prevailing conditions most of the time.  There were, however, significant limitations on twenty-four-hour, all�weather operations.  The most important of these was the need for relatively clear visibility to deliver LGBs, day or night.  Weather was thus a constraining factor and had an adverse effect on F�117 operations in particular.  TLAM helped to pick up the slack with daylight attacks in the most heavily defended areas but was not effective against hardened targets.  F�111Fs, A�6s, and F�15Es, though unable to penetrate the heaviest Iraqi defenses with the same impunity as the F�117, were able to bomb by radar; these aircraft thus had a genuine all�weather capability and were capable of considerable accuracy at low altitudes.  This advantage was somewhat degraded by the decision to reduce the effectiveness of Iraqi antiaircraft artillery, optically aimed by day and barrage fired by night, by attacking from medium altitudes.  The F�111E was also able to radar bomb but had analog avionics and was thus less accurate at medium altitudes than the other aircraft mentioned.  Intelligent tactics and scheduling compensated, in part, for the limitations of individual systems.  Black Hole schedulers, for example, learned to schedule F�117 sorties around the poor ceilings and visibility associated with frontal weather passages and to attack targets suitable for radar deliveries with F-111s, F-15Es, A-6s, and, on occasion, B-52s when weather in the target area was poor.�



	 Although impossible to quantify, the next most serious constraint on twenty-four-hour operations was aircrew fatigue.  Although not a natural routine, entire squadrons could be put on a night schedule operationally. Because essential administrative functions had to be accomplished in daytime, aircrews flying outside the normal duty hours almost inevitably faced a heavier fatigue toll than their daylight�tasked equivalents.  To this must be added the psychological toll of routinely penetrating enemy defenses, a toll that sooner or later found expression in physiological form.  To cite a relevant example, a competent observer characterized F�117 pilots-a group explicitly trained for night operations-as “tired” by the end of Desert Storm.�  To make matters worse, the key mission planners and analysts in tactical wings and squadrons in Desert Storm were almost all operational aircrew members who had to fly to maintain currency.�



�PRIVATE ��The Scud Hunt�tc "The Scud Hunt"�



	 The anti�Scud campaign was conducted in two overlapping but tactically distinct phases.  The first phase was part of the Master Attack Plan and was directed against fixed launchers, support facilities, and storage areas.  Since this phase was an integral part of the strategic air campaign, it is not discussed in detail here.  The second phase, termed the Scud Hunt, was triggered by Scuds being fired at Israel and Saudi Arabia from mobile launchers.  The second phase was thus aimed at locating and destroying Iraq's mobile launch assets.



�		The first Scud hunt sorties were launched during the night of 18 January with the diversion of three AC�130H gunships.�  During the following two nights, three more AC�130 sorties were committed to anti�Scud armed reconnaissance.�  Then, on the night of the 21st, an AC�130 engaging a possible a Scud site drew an SA�7 launch and was taken under fire by 23-mm and 37-mm antiaircraft artillery.  After evading the Iraqi fire, the AC�130 was diverted to another possible Scud site.  En route, it was engaged by early-warning radar followed by an SA�8 launch.  The crew narrowly evaded the missile but over stressed the aircraft.�  The following night, the launch of an AC�130 against mobile Scud targets in western Iraq, marked the last use of AC�130s in the Scud Hunt.



	The Scud Hunt proper got under way as the AC�130 commitment ended and continued until the cessation of hostilities.�  The effort absorbed a significant proportion of strike assets in theater:  about twenty-five percent of F�15Es, seven percent of A�10s, twenty-five percent of LANTIRN�equipped F�16s, and eight percent of F�111Fs were dedicated to the Scud hunt; F�117s, B�52s, Navy A�6Es and F/A�18s, and Royal Air Force GR�1 Tornados were used on occasion as well.�  The tactical essence of the Scud Hunt was to place strike aircraft in orbit over known launch areas poised to attack mobile Scud sites as soon as they could be detected and located.  Detection, location, and the direction of strike aircraft toward their targets were undertaken by a variety of reconnaissance, intelligence, and command and control platforms.



	 The objectives of the Scud Hunt were to locate, attack, and destroy mobile Scud launchers and associated support equipment and, secondarily, to suppress launch activity.  The Scud Hunt is of historical interest as the first air campaign against a mobile ballistic missile force.�  It is of tactical and operational interest, since it is unlikely to be the last such campaign.�  The Scud Hunt pressed to the limit Coalition strike, intelligence, and command and control systems, as well as aircrew skills and the powers of innovation and adaptation of Coalition staffs, planners, and commanders.  



�PRIVATE ��Background�tc "Background"�



	 The technical characteristics and tactical capabilities of Iraqi mobile ballistic missile systems were well known to U.S. and Coalition intelligence analysts before the Gulf War (see Figure 52).  It was apparent to Coalition commanders that the possession by Iraq of

 �
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Figure 52

Scud Functional Flow to Launch Positions (Soviet Model)







significant numbers of Al Husayn (also called Al Hussein), and perhaps Al Abbas ballistic missiles, posed major problems for the Coalition.�  These problems were compounded by the possible use of chemical or biological warheads.  The primary concern was that Scud attacks against Israel might prompt Israeli intervention and split the Coalition.  This overriding concern gave the Scud Hunt its tactical priority.�



	During the war, neither chemical nor biological warheads were used, and the Scud did not pose a militarily significant threat to Coalition forces.�  The relatively small high-explosive warhead and 1,500 to 2,000-meter circular error probable (CEP)� of the Al Husayn reduced the missile to a psychological and harassment weapon.�



�PRIVATE ��Scope and Concept of Operations�tc "Scope and Concept of Operations"�



	The Scud Hunt campaign had three main components:  First, U.S. Army Patriot missiles defended selected point targets in Saudi Arabia and later, Israel.  Second, Coalition air forces located, identified, and neutralized or destroyed Scud missiles, mobile launchers, support vehicles, and support facilities.  Finally, Special Operations Forces (SOF), including British Special Air Service (SAS) and Special Boat Service (SBS) and U.S. Army Special Forces, were deployed into Iraq.



	Destroying Scud research and development centers, command and control installations, production and storage facilities, and fixed launch sites amounted to only a small part of the total effort after the first few days of the campaign.  Since the fixed Scud launchers were not used,� and since attacks on these sites were tactically no different from attacks on any fixed installation, they are of no concern here.



	The ability-or inability-of Coalition air forces to find and destroy mobile launchers and support systems was the key to attaining the objectives of the Scud hunt.  The terminal effects of available ordnance were not a limiting factor, since bombs in the MK-80 series and cluster munitions of various kinds were more than adequate to destroy the soft�skinned targets associated with mobile Scud operations.�  Accuracy was not a problem either, because if the target could be seen, LGBs (laser�guided bombs) had more than the requisite accuracy.  When the target could not be seen visually or on infrared cockpit imagery, platforms with a radar bombing capability, notably the B-52, F�15E, A�6E, and F�111E/F, could in principle attack with sufficient accuracy to destroy mobile Scud targets.



	There were three critical tactical challenges in the anti�Scud campaign.  The first was the ability to detect Scud launches in timely fashion.  The second was the ability of aircrews, using onboard visual, radar, and infrared aircraft systems, to spot mobile Scud launchers, vehicles, and support systems associated with mobile launch operations.  The third was the ability to place ordnance on the targets once detected.  Of these challenges, detection had to be met first, since there could be no strikes without detection.  The ability of Coalition systems to detect the signatures of the various components of the mobile Scud system was thus a key to a successful Scud hunt.  



�PRIVATE ��Scud System Tactical Characteristics�tc "Scud System Tactical Characteristics"�



	[DELETED]�. [DELETED]�



	[DELETED].  The Iraqis,  made little or no use of radio communica�tions for controlling Scud operations.  [DELETED].�  [DELETED]. Iraq apparently exercised command and control via encrypted communications over secure land lines and, possibly, couriers.�  Consequently, underground communications cables believed to be associated with mobile missile operations-specifically, fiber optic cables-were identified as potential targets of the Scud hunt.  [DELETED].�  [DELETED]. 



	Vehicles associated with mobile Scud operations were readily identifiable on imagery . . . if they could be seen.  The qualifi�cation is critical because the Iraqis were adept at hiding mobile launchers and associated vehicles.  [DELETED]. 



[DELETED]�



	The signature of the Scud missile itself was the principal means of launch detection.  [DELETED].�  Defense Support Pro�gram (DSP) satellites, successfully detected all eighty-eight Scud launch�es.�  DSP coordinates delineated Scud launch areas.�  Strike crews did visually observe some Scud launches, but could not attack because they had no way to deter�mine the precise loca�tion of the launches, partic�u�larly at night.�  [DELETED].�



	For tactical purposes, the most important visual, radar, and infrared signatures of the mobile Scud system were those of its component vehicles.  The most characteristic and important of these was the eight�wheeled Soviet�built MAZ�543 transporter�erector�launcher (TEL). [DELETED].�  [DELETED].�  [DELETED].  The Iraqis also fielded a number of locally constructed mobile�erector�launchers (MELs), launch rails on a flatbed truck in essence, to supplement the MAZ�543s.  While these vehicles lacked the MAZ�543's superior mobility, they were probably capable of off�road operations.  Post�war analysis indicated that  Scud launches took place near paved highways.  This would have been consistent with movement from hide locations� and with the use of MELs.  [DELETED].�



	All of the Scud vehicles were easily camouflaged and difficult to detect visually from the air.  All had large radar signatures plus prominent infrared signatures when their primary propulsion systems, auxiliary power units, generators, and heaters or air-conditioning units were operating.  The signatures, however, could be readily imitated by decoys with varying degrees of fidelity, depending on the expense and attention to detail put into the decoy.  [DELETED].



	The evidence suggests that tactical deception played a major role in Iraqi mobile Scud operations.  [DELETED].� [DELETED].�  [DELETED].



	[DELETED]�  Postwar intelligence suggests that the estimated number of missiles was somewhat high, the estimated number of TELs and MELs was somewhat low, and predictions of tactics and organizational structure were inaccurate.�  [DELETED].



	[DELETED].�  [DELETED].� [DELETED].�



	[DELETED].�  [DELETED].�  [DELETED].�



	In assessing the effectiveness of Iraqi tactical deception and the formidable problems facing Coalition airmen in attempting to locate mobile Scud systems, an important caveat must be made.  Whether they were effective or not, the Iraqis obviously feared detection, particularly in daylight.  Eighty-one percent or seventy-one of all Scud launches were in darkness,� and the few daylight launches occurred shortly after dawn.  Specifically, launches took place between twenty minutes after dusk and one hour after dawn, and the great majority were launched between 2130 and 0345 Baghdad time.�  The most likely explanation for the concentration of launch activity at night is that the Iraqi's were attempting to prevent Coalition Scud combat air patrol pilots from obtaining a visual fix on the launch location and attacking before the mobile launcher could move.



�PRIVATE ��Tactical Execution�tc "Tactical Execution"�



	When the Scud offensive began, Coalition air forces were faced with the daunting prospect of searching virtually the entire western and southeastern quadrants of Iraq for mobile launchers and associated equipment.�  This situation changed for the better with the discovery, made during the first days of the air war,� that Scuds were being fired to their maximum range of just over 600 kilometers, a pattern followed throughout the campaign.  On the basis of this observation plus historical knowledge of previous launch sites and the known target areas-Haifa, Tel Aviv, Riyadh, and Dhahran-it was possible to define the launch areas with considerable accuracy.�  (See Figure 53.)  The intelligence community had plotted the locations of presurveyed Scud launch points in southeastern Iraq on the basis of a search of historical imagery augmented by new imagery and HUMINT during Desert Shield, and these locations generally coincided with the Scud baskets.�



	The Iraqi practice of launching only at maximum range can be accounted for by two complementary hypotheses, one technical and one tactical.  The technical hypothesis is that launching at maximum range burns propellants to depletion and thus avoids aerodynamic instabil�ity resulting from center-of-gravity shifts on reentry that lead to tumbling and breakup of the missile body.  The tactical hypothesis is that the Iraqis were preregistering and calibrating their launchers and missiles to the same (maximum range) settings on each launch.  This procedure would save time by minimizing prelaunch adjustments after the missile was rolled into firing position, and also improve speed and efficiency

�Figure 53

Scud Targets and Launch Sectors
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through standardized procedures.�  The second hypothesis agrees with the no�tion that the Iraqis were concerned about risking detection by staying at a firing site too long.  If that were the case, the adoption of “shoot and scoot” tactics to preserve mobile launch assets would logically fol�low.  While neither hypothesis is provable in any rigorous sense, both fit what was known about Iraqi objectives and patterns of operations.



	While many anti-scud tactics were considered, maintain�ing standing Scud combat air patrols (CAPs) over the launch bas�kets on a twenty-four-hour basis was favored.  Night CAPs were maintained by F�15Es equipped with syn�thet�ic aperture radar and LANTIRN targeting pods in the west�ern launch area and by F-16s equipped with LANTIRN and Global Position Sys�tem (GPS) in the eastern area (or “box”).�  The F�16s, and occa�sion�ally the F�15Es in the western area, worked in conjunction with JSTARS.  A�10s were used for daylight armed reconnais�sance in both areas.  Scud CAPs were supple�mented by preplanned strikes against fixed targets.



	During the Scud Hunt Campaign, formations of F�15Es pa�trolled the western box and  F�16 formations patrolled the east�ern box at night, using LANTIRN for reconnaissance of their assigned areas.  If they did not locate targets during patrol, they at�tacked targets provided by intelli�gence.  If no targets were avail�able from intelli�gence, the patrols expended ordnance on pre�planned Scud-related targets before returning to base.�  Daylight Scud CAPs were flown by ten A�10s assigned to Al Jouf.  These aircraft con�ducted daylight road recon�nais�sance in pairs, and the pilots used binoculars to assist their visual search.  Both day and night Scud CAP air�craft nor�mally flew at 12,000�15,000 feet to re�main above effec�tive antiaircraft artil�lery fire.�  A�10 pilots used infra�red imagery from Maverick seek�er heads to aug�ment their visual searches. [DELETED].  Those directing the Scud Hunt were well aware of the importance of suppressive efforts and issued their orders accordingly.�  An idea of the range of weapons and tactics used and the ebb and flow of daily Scud hunting activity can be gained from Table 14.



	[DELETED]

�Figure 54
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Scud CAP Notification Net







[DELETED].�  Linking these disparate scud-hunt detection, communications, and tacti�cal assets into a near-real-time command and control network was a remarkable achieve�ment.  The significance of that achievement, however, must be qualified when put in tactical context.  The mobility of the Scud system and the brief warning time its various signatures afforded provid�ed minimal engagement time, even when everything worked perfectly.  It should be noted, however, that warning times       im�proved    significantly   as     the   campaign     progressed. 

�Table 14

Resources Committed to Scud Hunt Operations

27 January 1991�







�PRIVATE ���               Western Area�����PRIVATE ��Mission Category�

Resources�

Ordnance�

Targets��Scud CAP

Night Only�F�15E

• on ground alert

• on Scud CAP,

  �CBU-

GBU��As provided by intelli�gence or targets of opportunity.��Armed

Re�con�naissance

Daytime Only�A�10

• sorties, 2 on

  station at a time�AGM-

CBU�

30-mm     can�non�Intelligence provided launch locations and targets of opportunity.��Preplanned Mis�sions�F�111F





B�52G



A�6E

�GBU�





CBU�



not stated�Large culverts and other potential hide sites.



Storage and support facilities; H�1 and H�2 airfields.



Selected launch locations, storage and sup�port facilities;��Supplemental missions�F�117�GBU��Hardened sites at H-1, H�2, and H�3 airfields.��



�PRIVATE ���                 Eastern Area�����PRIVATE ��Mission Category�

Resources�

Ordnance�

Targets��Scud CAP

Night Only�F�16C

• on ground alert

• on Scud CAP,

  �CBU�

�As provided by intelli�gence and JSTARS or targets of opportunity.��Supplemental missions�B�52G as available





F/A�18 as available�not stated





not stated�As provided by Intel�ligence or JSTARS.



Via ATO/FRAG order.���	FIGURE 55 - LANDSCAPE

�[DELETED].�



	[DELETED].�  [DELETED].� [DELETED]



[DELETED].�



	The difficulties of locating and attacking individual mobile Scud targets eventually drove tactical planners to an increased emphasis on suppressive tactics, which included dedicated B�52s armed with CBU�58s, (cluster munitions), making preemptive strikes in the Scud boxes from 19 February through the end of hostili�ties.�  The B�52s arrived on station with CBU�58s and dropped them at intervals during their time on station.  Dropped from high altitude, the high-explosive and fragmen�tation effects of the bomblets scattered over a wide area, putting thin�skinned mobile Scud vehicles and fueled missiles at risk.  The B�52s freed five Scud CAP F�15Es for other targets and were deemed to have done the same suppres�sive job equally well.



�PRIVATE ��Tactical Effectiveness�tc "Tactical Effectiveness"�



	[DELETED]� [DELETED].�



	[DELETED].  The ability, or inability, of Scud-associated vehicles to move freely from staging areas to hide sites and back was a key determi�nant of tactical effectiveness.  Those responsible for developing the ATO were well aware of this.  They approached the problem by target�ing potential hide sites such as culverts, overpasses, and bridges, whether Scud move�ment was ob�served around them or not-an idea developed within the Checkmate staff in coordination with DIA.�  These targets were attacked by a variety of aircraft, including F�111Fs and F�117s, and involved the use of denial ordnance to inhibit free movement in and around suspected staging and launch areas.  CBU�89/B GATOR, a cluster munition combin�ing magnetically�fuzed antitank submunitions and trip-wire-fuzed antiper�son�nel submunitions, was used extensively for this purpose.  GATOR would seem to have been ideal for limiting and delaying Scud movement in and around hide sites and staging areas, although conclu�sions concern�ing effec�tiveness remain an area of speculation, barring access to Iraqi records.�  Similarly, the targeting of culverts, overpasses, and bridges capable of sheltering Scud�associated vehicles may have had some sup�pressive effect.  The simple presence of Scud CAP aircraft overhead may have had suppressive effect as well, a supposition discussed later in the chapter.



	[DELETED].�  [DELETED].� [DELETED].



	 Scud hunting tactics were ineffective if measured in terms of numbers of Scud�associated vehicles confirmed destroyed.  Cockpit imagery and reports by SOF ground forces hold open the possibility that some mobile launchers were destroyed, but this cannot be confirmed.  Assertions by denigrators of the air campaign that no mobile launchers at all were destroyed are equally unprovable.�  [DELETED].�  On balance, the evidence suggests that few mobile launchers were destroyed by Allied air power.



	It seems unlikely that Iraqi mobile Scud operations remained unaffected.  [DELETED].  The scud-hunt no doubt discouraged road movement by Scud units.  It is worth noting in this regard that both the total number of Scuds launched and the weekly launch rates were significantly lower than one would expect on the basis of equivalent data from the “War of the Cities” phase of the Iran�Iraq War.  [DELETED].�



	 Crossing the physically clear but analytically fuzzy line between destruction and suppression, analysis of Iraqi tactical behavior suggests considerable respect for Coalition Scud hunting capability.  The most revealing datum in this respect is the Iraqi unwillingness to launch in daylight, and if the Iraqis were unwilling to launch at all in daylight, it seems unlikely that they felt able to do so with impunity at night.  



	 Although the two cannot be cleanly separated, it seems clear that the destructive and suppressive effects of anti�Scud tactics combined to significantly reduce the launch rate.  This conclusion is supported by the fact that the weekly launch rate was some thirty-four percent lower than in the War of the Cities phase of the Iran�Iraq War, during which the Iranians made no attempt to strike or suppress Scud launch activity.  This was true despite the probability that the Iraqis had some thirty percent more missiles to expend than in the earlier conflict.�  Figure 56 depicts a comparison of Scud launch rates in the War of the Cities with those in Desert Storm.  These data suggest that anti�Scud operations reduced the number of Iraqi launches by something on the order of fifty percent.�  The counter argument can be made that the slope of the two curves is remarkably similar, suggesting that the initial drop in firings and subsequent recovery was attributable mainly to internal logistic or operational factors.  This argument bears closer examination.  The most likely reason for the sharp drop in launches after the first two weeks in either case was the depletion of forward stockpiles of missiles, warheads, and fuel.  According to this hypothesis, the “trough” in the launch curves represents a period of replenishment and the up turn at the end represents the expenditure of stocks moved forward during the period of reduced activity.  In principle, the forward displacement of missiles, warheads and fuel would have been vulnerable to air interdiction.  The difference in gross launch rates between the two cases is therefore, in principle at least, partly attributable to the difficulty of moving under the watchful eye of air power.



	 Two other considerations support the notion that anti�Scud operations significantly affected mobile Scud operations.  First, the Iraqi ability to coordinate Scud launches appears to have declined as the campaign wore on.  While forty of the first forty-two Scuds fired were launched in salvos, no less than twenty-seven of the last thirty-

�Figure 56
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nine were launched separately.�  This may be attributable to a change in Iraqi tactics, but on balance this seems unlikely.  Second, launches against King Khalid Military City (KKMC) did not begin until 14 February, some four weeks after the start of the Scud Hunt.  These firings came from a new launch area immediately north of Baghdad, much closer to presumed missile stockpiles than the others, and better served by road.  Since the Iraqis surely accorded Israeli targets higher priority than Saudi targets, and since Riyadh was presumably a more lucrative target politically and psychologically than KKMC, this shift in effort is suggestive.  The notion that the change in targeting was forced on the Iraqis by tactical considerations rather than voluntarily adopted for policy reasons is supported by a comparison of targets struck in the first and last twelve days of the Scud campaign.  Of the fifty Scuds fired during the initial twelve day “spike,” no less than twenty-seven, or fifty-four percent, fell on Israel.  It is all but certain that the bulk of these missiles were in forward staging areas when the air war started.  Note, too, that twenty of the fifty were fired before the Scud Hunt proper began.  Of the twenty-eight fired in the final twelve days, nine, or thirty-two percent fell on both Israeli and KKMC targets.�



�PRIVATE ��Conclusions�tc "Conclusions"�



	 The salient conclusion is that U.S. and Coalition air forces found it extremely difficult to locate, find, and destroy mobile Scud targets.  The absence of unequivocal evidence concerning the number and nature of targets destroyed strengthens this conclusion:  a timely, accurate, and reiterative bomb damage assessment process is an essential part of any successful air campaign, and the assessment did not exist.  Conversely, several considerations suggest that the campaign placed significant tactical and operational constraints on Iraqi mobile Scud operations.  First, the reluctance of the Iraqis to fire during daylight provides clear, if indirect, evidence that mobile Scud forces were unable to operate with impunity in daylight.  Second, the markedly lower numbers and rates of Scud launches in the Gulf War in comparison with those in the War of the Cities strongly implies that an inhibiting factor constrained mobile Scud operations.  The only such factor evident is air power.  The same point applies to the shift in firings from Israeli to Saudi targets toward the end of the Scud campaign.  While the estimates of numbers of missiles and launchers available on which this point is based are soft, the point holds across the spectrum of estimates.�  The implication is that the effects of air power multiplied the impact of whatever logistical constraints were at work.



�PRIVATE ��Special Operations Forces And Air Power�tc "Special Operations Forces And Air Power"�



	 This section discusses the weapons and tactics used by Special Operations Forces (SOF) in support of the Desert Shield and Desert Storm air campaign.  Special Operations Forces began arriving in Saudi Arabia 10-12 August.  SOF employed by the Commander-in-Chief, US Central Command (CINCCENT), included Army, Navy, and Air Force units.  Missions performed included Coalition Warfare Support, Psychological Operations (PSYOP), Combat Search and Rescue (CSAR), Direct Action, Combined Special Reconnaissance, Civil Affairs, and Military Recon�struction in Kuwait.�  These missions are addressed in turn.



�PRIVATE ��Command Relationships�tc "Command Relationships"�



	 Command relationships were fragmented and complicated and, in some cases, had a negative impact on tactical effectiveness.  With certain exceptions, SOF, including the Joint Special Operations Task Force (JSOTF), were under the command of CINCCENT and under the operational control of Special Operations Command, Central Command (SOCCENT).  Civil Affairs units remained under the operational control of the Army Component (ARCENT), while AC-130 Spectre gunships and EC�130 Volant Solo PSYOP aircraft were under the operational control of the Air Force Component (CENTAF).  Additionally, sea-air-land (SEAL) platoons and Special Boat Detachments were under the operational control of the Naval Component (NAVCENT) (see Figure 57).



	 Relationships established between Central Command (CENTCOM), SOCCENT, CENTAF, and Special Operations Command Europe (SOCEUR), serve to illustrate the problems associated with command and control of SOF air assets.  Shortly after arrival in theater, Commander SOCCENT set about consolidating his air assets at King Fahd International Airport.

  �Figure 57

Operational Control of SOF Forces

Split Among Different Components





�However, the acting CENTAF Commander, Major General Thomas Olson, retained operational control of the AC-130s and EC-130s. He agreed, however, to relocate them to King Fahd International Airport.  Thus, the Commander of 1st Special Operations Wing worked for both SOCCENT and  CENTAF.  He reported directly to Colonel Johnson at SOCCENT, but did not have the final say in all operational matters, especially those involving AC-130 and EC-130 missions.�



	 Also in theater was the 39th Special Operations Wing from Rhein-Main Air Base.  The 39th Special Operations Wing Commander reported to Commander SOCEUR, while SOCCENT maintained tactical control.  European Command would not release forces to another theater commander-in-chief.�



�PRIVATE ��Coalition Warfare Support�tc "Coalition Warfare Support"�



	 In August, Central Command recognized the need to integrate the multinational forces, each using different equipment and procedures, into a coherent operational plan.  The capabilities possessed by special operations personnel made them an ideal choice to support such an effort.  Army Special Forces, Navy SEALs, and Air Force Special Operations Combat Control Teams performed a wide range of missions.  Teams from these missions trained members of the multinational forces in close air support and Naval gunfire spotting procedures.  They also provided CINCCENT with information on multinational force locations and activities.  Other nonspecial operations forces, such as the Marine Corps' Air and Naval Gunfire Liaison Companies, performed similar functions.  Without these teams, it would have been difficult for Coalition forces to receive U.S. fire support or to coordinate tactical air operations with U.S. and other Allied air forces.  SOF teams trained Kuwaitis, Saudis, Egyptians, and Syrians and supported the Kuwaiti resistance.   The success of the program was first evidenced at the Battle of Khafji, where U.S. air and naval gunfire supported Coalition ground forces. CINCCENT characterized this effort as “one of the most vital missions SOF performed during the war.”



�PRIVATE ��Psychological Operations�tc "Psychological Operations"�



	 As the crisis in the Gulf unfolded, the need for a psychological operations campaign became apparent.�  Language qualified and regionally and culturally oriented, PSYOP personnel were specifically organized, trained, and equipped for such operations.  By the end of October, a combined cell had been formed with representatives from the United States, Saudi Arabia, Egypt, and the United Kingdom.�  By 12 January 1991, everything was in place to begin the psychological operations campaign.  Actually, the PSYOP machinery had been in place since 30 August 1990, but permission to implement the plan was granted only after a 5 December personal message from General Schwarzkopf to the Joint Chiefs of Staff.



	 EC-130 Volant Solo is the only airborne PSYOP platform in the U.S. inventory.  As an Air National Guard asset, the Volant Solo operation presented unique unit and personnel rotation policies.  Active duty participation was based on prefiled volunteer statements and not on mobilization.�  The  National Guard Bureau specified thirty day rotations of personnel, since thirty days is the maximum volunteer period.  Many guardsmen returned for three or four rotations.



	During Desert Shield, the flight orbits of broadcasting aircraft were moved progressively closer to the Iraq/Kuwait border.  The first Volant Solo broadcast was on Thanksgiving Day, 22 November 1990, when they began rebroadcasting Voice Of America service.  [DELETED].



�PRIVATE ��Combat Search and Rescue�tc "Combat Search and Rescue"�



	 The recovery of downed U.S. aircrews has traditionally enjoyed a high priority in wartime.�  Doctrinally, combat rescue was the re�spon�sibility of the Joint Force Commander.  Each component commander was responsible for planning and conducting CSAR in support of his own opera�tions.  CSAR was a Service responsibili�ty.�  The Special Opera�tions CSAR responsibilities were no greater than that of any other Service or func�tional component.



	 The crisis in the Gulf confronted the Air Force with a dilemma.  The Air Force had recently reestablished the Air Rescue Service (ARS), but without helicopters capable of penetrating a high-threat environment.�  In the aftermath of the failed April 1980 Iranian rescue opera�tion, most CSAR aircraft, the HC-130s and HH/CH-53s, had assumed special opera�tions roles.  The most capable ARS helicopter, the MH-60 Pave Hawk, was available only in small numbers and was considered capable only for a medium-threat environment.  None of the Services possessed forces trained and equipped solely to conduct classic combat rescue missions.  In Desert Storm, SOF aviation assets were the only forces with the requi�site capabilities to penetrate enemy territory, recover a downed pilot, and egress safely.� Special Operations Forces, howev�er, are equipped and trained for night missions.  A 24-hour on-call search and rescue mission could put Special Operations Forces in enemy territo�ry during day�light hours-a circum�stance they are taught to avoid.



	 The above problems notwithstanding, and with a campaign plan that called for the use of hundreds of aircraft flying thousands of sorties around the clock, a strategy had to be created and forces positioned for ac�com�plishing CSAR.  CINCCENT tasked the mission to SOCCENT, who in turn designated Air Force Special Operations Command, Central Com�mand, to be the single manager for all CSAR aviation.�  CENTCOM Ar�my,� Navy, and Air Force aircraft were responsible for on-call CSAR for Kuwait and Iraq, south of 33 degrees, 30 minutes north latitude.  The area north of 30 degrees, 30 minutes north latitude was covered by EUCOM forces in Turkey.  By the time Desert Storm began, aircraft support�ing CSAR missions were located at five bases in Saudi Arabia and at two in Turkey.



	 A CSAR plan was developed and a joint rescue coordination center (JRCC) was established within the Tactical Air Coordination Center (TACC).  Once established, Special Operations personnel and aircraft were on 24-hour CSAR alert for over eight months.  The mission continued into the postwar period.



	 Air Force Special Tactics personnel conducted CSAR exercis�es and provided communications, escape, and evasion training to aircrews.  They also helped develop and imple�ment weap�ons, sur�viv�al, first aid, and medical training for Air Force Special Operations Command (AFSOC) person�nel.�



�PRIVATE ��CSAR Procedures�tc "CSAR Procedures"�



	 Central Command's CSAR guidelines required reasonable confir�ma�tion of a downed aircrewman's survival and location before a CSAR mission launch.�  First Special Operations Wing personnel visited each flying wing and briefed aircrews on CSAR procedures, and detailed information on SOF capabil�ities and requirements.�  The CSAR system was set-up so that once a crewman ejected and reached the ground, fighters, would be diverted to the desig�nated area.  The JRCC, then alerted AFSOCCENT to execute the mission (see Figure 58).  Due to dense enemy concen�trations on the battlefield and Iraqi use of radio direction-finding equip�ment, downed pilots were fre�quently captured immediately after parachut�ing to the ground.  As a result, only seven CSAR missions were launched, resulting in three saves.



	 The first save, January 21, was a daylight recovery� of a Navy F-14 pilot (Lieutenant Devon Jones) downed deep in Iraq by antiaircraft fire.  The E-3 AWACS directed two A-10s to the area of the downed pilot, over 160 miles inside Iraq.  Mean�while, a MH-53 Pave Low helicopter

�
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Figure 58

CENTCOM CSAR Procedure









was launched.  As the helicopter arrived in the rescue area, the A-10s de�stroyed an Iraqi radio-intercept truck closing in on the downed pilot.  Two Special Tactic Paramedics, part of the MH-53 helicopter crew, assisted the downed pilot to the helicopter and conducted a prelimi�nary physical examination. 



	Other rescue missions did not go as smoothly.  On 27 February 1991, AWACS received a call of a downed F-16 pilot in hostile territory (Iraq) and reported the data to the JRCC.  [DELETED].�  [DELETED].  The Army directed a UH-60 Blackhawk to refuel, pick up a flight sur�geon, rendezvous with two armed AH-64 Apache� attack helicopters, and attempt a rescue.  The pilot's exact location was un�known.  The plan was to get the rescue heli�copter to the general area of the downed pilot and attempt to establish radio contact.  As the three helicopters entered the area of the downed pilot,� they came under heavy Iraqi fire.  All three helicopters began evasive maneu�vers, but the rescue helicopter was shot down.�  Both escort helicop�ters sus�tained damage, but were able to return to home base.�



�PRIVATE ��Escape and Evasion�tc "Escape and Evasion"�



	As the Executive Agent for Aircrew Escape and Evasion, SOCCENT was tasked with developing and execut�ing an escape and eva�sion plan.�  In response, SOCCENT developed a contingency Blood Chit (see Figure 59) that could be photocopied and passed out to aircrews and special operators as needed.  It was also recommended that a contin�gency fund be established to pay indigenous persons for assisting downed American pilots and crews.   One Coalition member used a Blood Chit in his success�ful evasion to freedom.  Fortunately, Blood Chits did not have to be used in great numbers.  [DELETED].

�Figure 59

Blood Chit







��PRIVATE ��Direct Action�tc "Direct Action"�



	 On the evening of 16 January 1991, a MH-53J Pave Low III helicopter crossed into Iraqi airspace leading a flight of Army AH-64 Apache attack helicopters.  The Apaches attacked Iraqi radar sites with Hellfire missiles to suppress radar defenses in advance of the initial Coalition strikes.  At the same time, special operations teams placed radar beacons along the northern Saudi Arabian border to aid Coalition aircraft in confirming their position when entering and leaving Iraq.�



	 Special operations fixed-wing aircraft also performed direct action missions.  The MC-130E Combat Talon dropped 15,000-pound BLU-82 bombs.  Five complex missions involving AWACS, electronic jamming, air defense suppression, and support aircraft were executed.  Eleven BLU-82s were dropped on nine different Iraqi positions, including Faylaka Island.  The weapon's enormous blast effect was exploited to demoral�ize Iraqi forces.  The Commander of the 8th Special Operations Squadron pro�posed the use of BLU-82s as a mine-clearing and psychological weapon.  The proposal was forward�ed to CINCCENT, who was interested in using the bomb to clear mine fields.  The depot at Hill AFB quickly shipped 18 BLU-82s to King Fahd Airport.  The Iraqi air defense threat dictated drop altitudes between 16,000 and 21,000 feet.�  In addition, more than one was dropped at a time to increase the psychological impact and to take advantage of tactical surprise.  As a final precaution, each of the drop aircraft formations included EF-111 Ravens, F-4G Wild Weasels, and EC�130 Compass Call aircraft.�



	 Eleven BLU-82s were dropped, mostly against minefields and troop concen�trations.



While the effectiveness of the munitions in clearing mines and other obstacles has not been determined, the BLU-82s were very effective against enemy troops.  Even bunkered troops were severely affected by the blast from these massive bombs.  Debriefings from captured troops from the vicinity of the BLU-82 missions provided testaments to the effectiveness of this weapon.�



No bombs were dropped after G-day.  Upon cessation of hostilities, the seven unex�ploded BLU-82s in country were destroyed by Explosive Ord�nance Disposel person�nel.�



	 Special operations AC-130 Spectre gunships were also involved in direct action missions.  These aircraft, first used in combat missions in Vietnam, were equipped to operate in a low-threat environment.  Between 18 and 21 January, AC-130s were diverted from their usual missions to look for mobile Scud targets.�  On 21 January, an AC-130 crew de�tect�ed  launch indications on their Radar Warning Receiv�er.  The crew evaded the missile attacks but overstressed the aircraft.  A second AC-130 on the Scud hunt was also threatened by a number of SAM sites.  Both crews were confronted with well-orga�nized and coordinated Iraqi attacks, demon�strating a high degree of command and control. [DELETED].�  AC-130s were effective in support�ing ground forces in Kuwait and in suppressing the Iraqi incur�sion into Khafji, Saudi Arabia, where a gunship was lost. 



�PRIVATE ��Special Reconnaissance�tc "Special Reconnaissance"�



	 SOCCENT used teams for combined special reconnaissance during Desert Shield and Desert Storm.  These missions satisfied a wide range of requirements, from reconnaissance along the Kuwaiti coast to support of conventional tactical operations deep inside Iraq.  SEAL units operated in shallow water close to shore.  SEAL operations, which took place over several weeks, resulted in intelligence gathering and contributed to tacti�cal deception operations.  A PSYOP sea- and air-delivered leaflet operation also supported this deception effort (see Figure 60).�



Figure 60

Leaflet
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	 Army special forces performed reconnaissance missions in sup�port of XVIII Airborne Corps and VII Corps.  Rotary wing aircraft, specifically MH-53J and UH-60 special opera�tions penetra�tor heli�cop�ters, conducted long-range infil�tra�tions and exfiltra�tions into central and west�ern Iraq.  These missions provided command�ers with essential infor�ma�tion such as traffic�ability analysis (the ability of the ground to with�stand traffic) and other details that could not be acquired by any other means.�



�PRIVATE ��Civil Affairs��tc "Civil Affairs�"�



	 Civil Affairs (CA) units played an important role throughout Operations Desert Shield and Desert Storm.  Their missions included emergency support to the civilian sector, assessing the availability of host nation support, and assisting in the control, care, and movement of dislo�cated civilians and EPWs.  The units made use of SOF and Military Airlift Command air assets in carrying out their missions.  Special tactics per�son�nel spent a great deal of time setting up contracts for water, fuel, and other airfield critical items.  They had little training in this area, and it took them away from their primary duties.  Civil Affairs units, however, were specifically trained in developing host nation inter�face and support agreements.  Earlier deployment of CA units would have freed-up special tactics per�sonnel and would have helped major air�fields reach an opera�tion�al status sooner.



�PRIVATE ��Kuwaiti Military Reconstruction�tc "Kuwaiti Military Reconstruction"�



	 In October of 1990, the State Department directed Civil Affairs plan�ners to assist the Kuwaiti government in planning and executing a recon�struction effort.�  One of the first tasks involved restoration of the International Airport.�  Initial work was begun by Air Force Spe�cial Tactics units, which were later supplemented by regular Military Airlift Command combat control units.



�PRIVATE ��Special Tactics Groups�tc "Special Tactics Groups"�



	 The Air Force Special Tactics Group was activated on 1 October 1987 in response to the need for integrated positive control and manage�ment of aviation and for on-scene casualty treatment and stag�ing.�  Previously, these functions had been per�formed either by different units or, in some cases, not at all.  Under certain circum�stances, such an infor�mal arrangement was adequate.  This was not true during special operations, however, where close coordination was a necessity and fragmented and inefficient operations had to be avoided.�



�PRIVATE ��Wartime Tasking�tc "Wartime Tasking"�



	 During Desert Storm, Special Tactics combat air traffic controllers operated the three forward operating locations (FOLs) while the Pararescue Jumpers were flying as medical crewmen aboard Air Force MH-53s and MH-60s, and Army CH-47s and UH-60s.



	 At Al Jouf and Ar'Ar airfields, along the Saudi Arabia-Iraq border, Special Tactics combat air traffic controllers recovered and refueled hundreds of aircraft and operated the primary emergency divert airfields for battle-damaged or minimum-fuel aircraft returning from combat sorties in Iraq.  Al Jouf also became the main operating base for A-10s in the northern region.



	 On 22 January 1991, a Special Tactics combat air traffic control�ler was a member of a special team infiltrated to within fifteen kilometers of Baghdad on a classi�fied mission.  His knowledge of close air support and communications procedures provid�ed the team with a reasonable assurance that they would receive support if needed.  The team was successful in cutting many lines of communications from Baghdad to outlying areas.  As a result of the team's success and the contributions of the Special Tactics combat air traffic controller, the special operations unit requested four more Special Tactics personnel to conduct other clandestine missions.



	 During Desert Storm, Special Tactics personnel functioned as frontline combat medics, flew aeromedical evacuation missions in support of the Coalition forces, and provided other medical support.  They assist�ed in planning and executing Joint Task Force Charlie; a medical contin�gency plan designed to provide initial medical support at Kuwait City International Airport.�



�PRIVATE ��Summary�tc "Summary"�



 During Desert Storm, SOF played a unique and important role.  SOF operated in all environments-on land, on and under the sea, and in the air-as part of the combined arms team.  SOF teams remained behind enemy lines and conducted special reconnaissance.  They also supported theater deception plans, performed combat search and rescue, and con�ducted direct action missions.  SOF contributed significantly to Coalition warfare and the reconstruction of the Kuwaiti Military and public infra�structure.� 



In support of Desert Storm, U.S. Special Operations units were part of the largest special operations force in history.  Many of the missions per�formed during Desert Shield and Desert Storm were identified in prewar plans; others, including the CSAR mission, were worked out during the crisis.



	 SOF was able to provide the CINC with capabilities and options that effec�tively multiplied the military force available.  Previous training and funding provided SOF with the flexibility to perform CSAR, Direct Action, Reconnaissance, and other missions with the same assets on very short notice.



�PRIVATE ��Air Refueling�tc "Air Refueling"�



	 Air refueling was critical to the success of Desert Storm-not only the air refueling needed to deploy Coalition forces, but also air refueling for complex tactical operations.  For example, during the opening hours of Desert Storm, seven B-52s launched from Barksdale AFB, Louisiana, and flew the world's longest combat mission.  The mission lasted over thirty-five hours and culminated with the launch of thirty-five convention�al air-launched cruise missiles (CALCMs).  The B-52s had to be air refu�eled five times, requiring support from a mix of thirty-eight KC-135 and nineteen KC-10 tanker sorties.� 



	Since World War II, the United States has invested heavily in air refuel�ing aircraft.  These include the Air Force KC-135s and KC-10s, the Navy KA-6s, and the Marine KC-130s.  If considered a separate air force, all of these refueling aircraft com�bined, a total of 813,� would rank as the world's seventeenth largest force.�



	 All the Services procured air refueling systems to support their unique tactics and requirements.  However, only Air Force tankers rou�tinely planned and operated refueling missions supporting all Services in Desert Shield and Desert Storm.�  These tankers refueled 4,820 Navy/Marine sorties, offloading 167,705,600 pounds of fuel, or about 13.5 percent of all fuel offloaded.�

  

	 The scope of air refueling in the Gulf War was enormous and could only have been accomplished by the United States with the U.S. Air Force in the lead role, for no other air force in the world has so totally integrated air refueling into its opera�tional concepts.�  The op�er�a�tional tactics employed by the U.S. tanker force during the Gulf War evolved from those of the Vietnam war and matured, through exercise and planning, into a layered spread of airborne aircraft that stretched the entire length of the front.  As the air war successes became apparent, KC�135s and KC-10s even orbited in Iraqi airspace.



�PRIVATE ��Tracks And Anchors�tc "Tracks And Anchors"�



	Desert Shield deployment air refuelings built what can be de�scribed as a bridge across the Atlantic and Mediterranean.  The tanker tactics required to support the Air Campaign Plan were of a different nature, but responded to the same basic questions:  How much gas do you want?  Where do you want to start?  Where should you be when finished?  The driving force behind the tactics employed was the diversity of the fighter packages used in the air campaign.  Aircraft came from different loca�tions and had different fuel burn rates and different offload requirements.  What they had in common was the need to air refuel in the same area and end very nearly at the same time over approximately the same geographic area.  This requirement drove the development of tanker anchor orbit areas, which involved several tankers stacked vertically at 500-foot intervals so that they could refuel many aircraft simultaneous�ly.  The orbits were designed to meet the fuel demands of the fighter force and, equally important, to provide enough booms to refuel an entire package at the end of its mission within a short time.



	 Not all aircraft could benefit from the orbit concept.  Some air�craft such as the B-52, E-3A, and RC-135 required many thousands of pounds of fuel.  They needed long, straight tracks, usually along the most direct flight path required to get the aircraft to its target.  These tracks did not have tankers stacked as did the anchor orbits.  Rather, they often had two or three tank�ers in formation available to refuel a multiship bomber cell requiring over 200,000 pounds of fuel.  The maze of require�ments spread tankers across the battle area right to the forward edge of U.S.-controlled airspace.  Figure 61 depicts the planned tanker anchors and tracks avail�able on Day 1 of the air campaign.



�PRIVATE ��Boom Versus Drogue�tc "Boom Versus Drogue"�



	 Differences between the U.S. Services complicated refueling operations.  The KA-6D and KC-130 were equipped with drogues de�signed to mate with the probes on Navy and Marine aircraft.�  For long duration missions such as trans-Atlantic deployments, offload require�ments dictated the use of U.S. Air Force tankers, which have the capabili�ty to refuel with either a boom or a drogue.  With the KC-135, however, the decision as to which aircraft were going to be air refueled

�



�seq Figure  \* Arabic�9�

Figure 61

The Tanker Tracks/Anchors Used on Day 1 Desert Storm�









had to be made on the ground, since the KC-135's boom can only be converted to a drogue on the ground.  Essentially, the KC-135 can refuel probe- or boom-equipped aircraft, but not both on the same mission.  The KC-10 possesses both a boom and a drogue and can use them sequentially on the same mission.  While this is more efficient, it also commits the aircraft with the largest capacity to a specific area and mission that might be better filled by the more numerous KC-135s.  The tanker planner had to match fuel and boom and drogue requirements with available tankers. �



	 The KC-10 refueling basket was considered superior to that on the KC-135.  Navy and Marine pilots found refueling more difficult with the harder basket and shorter hose on the KC-135.  They preferred the softer basket and longer hose on the KC-10.  The unforgiving characteris�tics of the KC-135 basket has produced a notice�ably higher number of damaged probes on Navy and Marine aircraft.



�PRIVATE ��ATO Process�tc "ATO Process"�



	Air refueling is unique among air operations in that tanker tactics depend on the requirements of receiver aircraft.  The ATO process that mated tankers and receiv�ers in the Gulf War is discussed in the Command and Control Report of this study.  Difficulties with the ATO process arose after the first-phase (48-hours) of the war.  Planners had several months to plan the first-phase operations but only 24-hours to plan each succeed�ing operation.  After the War, Brigadier Gener�al Caruana com�ment�ed, “One of the problems that we had here is that the tankers are always assumed in any opera�tion.”�  The important point was that tanker tac�tics were developed and exercised to be rapidly respon�sive and flexi�ble.  These tactics ad�dressed two ele�ments most critical to the tanker mission, the amount of fuel and number of booms and drogues available.



	The limit most frequently addressed concerning fighter refueling was the number of booms.  The requirement to have all members of a flight ready at about the same time required groups of tankers flying orbits stacked at 500-foot inter�vals.   This tactic responded to a limitation on the number of fighters that can be refueled in a given peri�od.  If insufficient tankers are available for the operation, it is boom limited. [DELETED].  This desire to push fighter flights through the air refueling anchors quickly demanded large num�bers of airborne refuel�ing booms during peak operations.



	 The need to expedite the flow of fighter aircraft through the air refueling anchors led to the development of a new tactic.  The procedure was called Quick Flow (see Figure 62).  As one fighter was being refu�eled, the fighter next in a refueling sequence maintained an “on deck” position, flying right wing formation with the fighter on the boom rather than the normal more distant tanker observation position.  When the first fighter on the refueling boom was finished, it moved to the tanker's left wing and the “on-deck” receiver slid left into position with the boom.  Because no fore and aft movements were necessary for the “on-deck” fighter to move into position, it was a much faster procedure.  This procedure enabled fighters with similar refueling airspeeds (A-10s could not refuel with F-15s for example) to expedite their passage through the air refuel�ing anchors.�



Figure 62

Quick Flow Air Refueling Procedures
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��PRIVATE ��Crowded Skies�tc "Crowded Skies"�



	 The sheer number of aircraft involved in air refueling operations created a serious problem, prompting the remark that “ . . . the biggest danger was that we would have a mid-air collision somewhere up there in that very congested, confusing arrange�ment of tracks.”�  This senti�ment was echoed by a working group at the Desert Storm Tactics Confer�ence:  “Tanker operations were the most dangerous part of the mission (excluding the IP-to-target runs).”�



	A major challenge was the last minute changes to tanker require�ments.  This problem was solved, in part, by the addition of a tanker liaison (usually a KC-135 navigator) on the AWACS as part of the Air�borne Command Element.  The tanker liaison helped coordinate and deconflict tanker sorties, had the authority to move tankers as mission requirements dictated, and became an indispensable problem solv�er.�  He was able to identify which tanker was most readily available and capable of making last minute flight changes or of meeting new requests without disrupting scheduled flows of receivers to other tanker air�craft.�



�PRIVATE ��Cross Border Operations�tc "Cross Border Operations"�



	 A major problem regarding tanker tactics revolved around tanker opera�tions over the Iraqi and Kuwaiti land mass.  Regulations that pre�scribed basic tanker tactics failed to adequately address the special con�siderations involved in planning and conduct�ing air refueling operations over enemy territory.  During the Gulf War, tankers orbited for up to four hours over enemy territory.  The major difficulty for the tanker force was the dearth of published tactics on threat avoidance and how to respond to them if encoun�tered.�



�PRIVATE ��Summary �tc "Summary "�



	 The air refueling tanker was a major contributor to the Coalition's air effort; air refueling was a critical element in U.S. force projection.  Twelve different varieties of tanker aircraft from the Air Force, Navy, and Marine Corps and from the United Kingdom, France, Canada, and Saudi Arabia supported the Coalition air effort.  USAF tank�-ers alone flew over 34,000 sorties, performed over 85,000 refuelings, and offloaded over 1.2 billion pounds of fuel.�  Tactics were developed and utilized to put the gas where the fighters, bombers, and other receiv�ers needed it.  As requirements changed, tankers were diverted to where they were needed.  The use of Quick Flow procedures shortened the time that fighters spent in the refueling anchors.  These tactics were a critical component in the success of the air campaign.  It is clear that the Air Campaign of Desert Storm could not have been accomplished without the contribution of the Coalition's air refueling force.



�PRIVATE ��Tactical Deception�tc "Tactical Deception"�



	 Both sides used tactical deception during Desert Shield and Desert Storm.  Coalition forces employed deception to mask the timing of initial air attacks and to confuse the Iraqis as to the final axis of the ground attacks.  Each of the Services embarked on deception plans con�tributing to the overall Central Command deception plan.�  Air power contributed greatly to the overall success of these Coalition efforts.  The Iraqis used tactical deception in the form of decoys, move�ment, and obscurants to make Coalition targeting and bomb damage assessment diffi�cult.

��PRIVATE ��Coalition Deception�tc "Coalition Deception"�



	 Central Command's deception plan was built around four goals:  mislead the Iraqi military staff as to Central Command's force compo�sition, intentions, capabilities, and timing; encourage Iraq to misal�locate resourc�es moving into Kuwait; achieve and maintain a tactical advantage during the battle; and minimize attrition of friendly forces.�



	 To accomplish the Gulf War deception plan, CENTAF was charged with supporting operations that would:  condition Iraqi com�manders to con�clude that Coalition forces believed Kuwait to be the center of gravi�ty; condition Allied air forces to fly a tempo of opera�tions similar to what Iraq would see on the night of the real attack; develop a plan for masking the launch and move�ment of mission aircraft (air refuelers, etc.); exploit situations where repeated tactics created condi�tioned responses; and shut down Iraqi reconnais�sance assets, thereby allowing Coalition ground forces to move unob�served.�  These supporting operations efforts can be summed as follows:



The Iraqi command structure was being conditioned not to react to a set of stimuli that were orchestrated to get just the sort of non-reaction required to keep allied aircraft losses to a minimum during the first critical hours of the war.�



�PRIVATE ��Air Force Mission�tc "Air Force Mission"�



	 CENTAF contributed to Central Command's tactical deception objec�tives by allowing the Iraqis to see the type of training that portrayed Kuwait as the center of gravity.  CENTAF placed air refueling tracks so that Iraqi electronic intelligence saw tracks in northeastern Saudi Arabia.  The tracks flown in the west were placed far enough south so that they fell outside Iraq's radar coverage (see Figure 63).  [DELETED] (see Fig�ure 64).  Over time, the picture painted was of a ground frontal assault into Kuwait supported by close air support aircraft.  Since Iraq's precon�ception was a Coalition frontal assault into Kuwait, as evidenced by the placement of troops in the KTO, the decep�tion plan sought to maintain that Iraqi percep�tion,� while continuing to mask the time and axis of the Army attack.



	 CAP and AWACS Coverage.  Combat Air Patrols and AWACS radar surveil�lance were conducted from the onset of Desert Shield  (see Fig�ure 65).  Central Command planners, recognizing that Iraqi early-warning (EW) technicians would pick up any sudden increase in flight activity, surged the number of CAP and AWACS flights periodically to deemphasize actual increases in air activity as Desert Storm approached.



	 Nighthawk Scheduling. [DELETED] CENTAF developed a refueling track called “Nighthawk” (see Figure 66).  This track positioned F-117s nearer the border and gave pilots time to familiarize them��selves with the area and it provided refueling practice;  CENTAF also tasked other,  aircraft to refuel on the Nighthawk track.�  In fact, the Nighthawk track was used on the first night while other Coalition forces mar�shalled just outside the range of Iraqi EW (see Figure 67).



	 ATO Planning.  One of the most detailed and intensive parts of the overall deception plan was the increase in flying patterns established by the ATO.  The plan slowly built up the number of aircraft in the air with surges  occurring one night a week.  [DELETED]. Additionally,  major   

�	FIGURE 63 - LANDSCAPE

�	FIGURE 64 - LANDSCAPE

�	FIGURE 65 - LANDSCAPE

�Figure 66

“Nighthawk” Refueling Track
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exercises such as Initial Hack and Imminent Thunder were de�signed to test Central Commands's ability to wage war, and began during this

 �	FIGURE 67 - LANDSCAPE

�desig�nated surge period.  By mid-December, surge activity began to align itself with Central Command's plans, and for months before the first Coalition attack, CENTAF showed the Iraqis a high-activity flight profile.  The objective was to condition the Iraqis not to be overly alarmed by high activity on the first night of Desert Storm.�



	 Decoy drones com�pound�ed Iraqi confu�sion on the first night.  The objectives were to bewilder the Iraqi Air Defense System, lure threat radars to emit earlier and longer for easier SEAD targeting, and induce the Iraqis to waste some missiles. All drones were shot on the first two days of the war.�



	 The integrated deception plan wove a pattern of activity that the Iraqis were inclined to believe.  This conditioning enabled the Allied air forces to strike the Iraqi air defense system unexpectedly and eventually to commence the ground war on a scale and direction to which the Iraqis had no ability to respond.



	 Coalition forces also employed unit-level tactical deception. .



	 [DELETED].�



	 [DELETED].�  



	 [DELETED].�



�PRIVATE ��Air Force Support for the Ground Offensive�tc "Air Force Support for the Ground Offensive"�



	Coalition aircraft flew a variety of missions in support of the ground offensive.  Many missions were flown specifically to support the deception plans of ground units.  Central Command required that major ground units not “show their hand” by shifting forces west of King Khalid Mili�tary City before Iraq was blinded.  After the start of the air war, the 18th Airborne Corps began its shift west.  With Iraq's reconnais�sance capabili�ty destroyed or incapacitated, Coalition forces moved unseen. 



In its wake, the XVIII Airborne Corps left a large deception cell in Saudi Arabia.  Unit positions were left intact, and the deception cell was equipped with electronic deception gear and inflatable decoy equipment.�



	The Marines utilized Task Force Troy to aid in their deception plans.  Task Force Troy built mock artillery pieces, utilized dummy tanks, faked helicopter missions into and out of areas, and continued false radio transmissions to deceive Iraqi intelligence units.  In addition, the Marines ran diversionary combined-arms raids into Kuwait supported by air units. The Navy contributed to deception by conducting exercises to pin Iraqi troops into defensive positions on the beaches.  Navy SEALs conducted raids, minesweepers prepared waterways, amphibious ships practiced landings, 16-inch guns conducted shore bombardment, and aircraft were tasked onto targets near the likely beaches.  Although the Marine Corps did not conduct an am�phibious landing in the Gulf War, amphibious forces greatly aided in the deception program.  Reports indicate anywhere from two to ten divisions of Iraqi troops were kept in the “fire sack” of Kuwait due to Naval activities in the KTO.  None of these operations would have been as easy had the air not been controlled by Coalition forces.  Air power played a leading role in strategic and tactical deception efforts.



�PRIVATE ��Iraqi Deception�tc "Iraqi Deception"�



	 Iraqi forces also used tactical deception as part of their campaign against Coalition forces.  Their support for such activities was limited by several factors.  They did not have the reconnaissance assets nor did they have the extensive variety of early-warning equipment as the Coalition forces.  The Iraqis did however have one important advantage; they had been on the receiv�ing end of Western intelligence products during the Iran-Iraq war and knew approximately how good our equipment was.  They also knew many of the Coalition weaknesses, and they planned accordingly.� 



	 [DELETED].



[DELETED].� 



[DELETED].�  [DELETED].



	 After the start of the air campaign, it was apparent that communi�cations between many Iraqi units had been interrupted.  Therefore, much of the tactical deception at the unit level was probably accomplished inde�pendently by the local commander.



	The Iraqis attempted to use smoke to achieve both strategic and tactical success.  They applied these measures throughout the KTO and at installations within Iraq to conceal battlefield operations and targets.  Besides smoke generators and smoke pots, the Iraqis set a number of different objects ablaze to create clouds of smoke; the objects included oil filled pits, spills along pipelines, oil drums, and tires.  Some Iraqi efforts may have been prompt�ed by media coverage reporting that Coalition pilots were reluctant to bomb “cloud covered” targets.�  The effects of smoke were twofold:  as a denial measure, it obscured targets and prevented complete bomb damage assessment; as a deception measure, it created the appearance of previous damage, possibly where no attacks had oc�curred.



	The Iraqis used smoke as a denial and deception tactic at a number of sites.  The use of smoke generally followed the Coalition's target��ing priorities.  In response to increased Coalition targeting of bridges, smoke from fires set near bridges was used to obscure the structure or give the false impression of bomb damage.  At one target site at least ten smoke generators produced clouds of white smoke, concealing portions of the facility.  One Iraqi deception tactic used was black smoke seen emanating from an oil/tire fire at an ammunition plant that in reality was undamaged.�



	 [DELETED].



	 On a more strategic level, the Iraqis utilized deception tactics in employing their Scud missiles.



[DELETED].�



	In conclusion, both sides used tactical deception tactics to their advantage.  Iraq's crude methods of smoke, concealment, decoys, and camouflage aimed at hindering Coalition targeting and bomb damage assessment effo�rts.  On the other hand, Coalition deception practices were completely integrated into overall operations that paralyzed Iraq's ability to conduct warfare.



�PRIVATE ��Psychological Operations and Air Power�tc "Psychological Operations and Air Power"�



	 Both Iraqi and Coalition forces conducted psychological operations (PSYOP) during Desert Shield/Desert Storm.   PSYOP covers a wide spectrum of tactical and strategic political and military operations.  This section focuses on psychological operations that directly involved air power.



	 It was generally acknowledged that the effectiveness of psycho�logical operations was notoriously difficult to judge.  By most measures, Iraq's tactical PSYOP against Coalition forces was ineffective.  Its strate�gic campaign, however, met with some limited success.  There was also evidence that U.S. PSYOP had a positive effect on the outcome of the war.  The United States used a wide variety of air assets in its tactical PSYOP efforts, including MC-130, HC-130, and EC-130 Volant Solo aircraft plus B-52s, F-16s, Marine F/A-18s, and Navy A-6s.  U.S. PSYOP efforts included dropping 29 million leaflets, coordinating PSYOP missions with tactical air operations, and countering Iraqi PSYOP efforts.



	 The aims of U.S. PSYOPs were to reduce the morale and combat efficiency of enemy troops and create disaffection within their ranks and to convince enemy, friendly, and neutral nations and forces to take ac�tions favorable to the Unites States and its allies.  



	 Recent conflicts have seen increasingly close integration of PSYOP  with combat operations.  For example, the 1982 Falklands War, conflicts in Afghanistan, Africa, South and Central America,  and U.S. interven�tions in Grenada and Panama all had important PSYOP dimensions.  PSYOP was also a critical part of terrorist operations during the 70s and was part of the Iraqi plan when Saddam implicitly threatened terrorist activities before to the Gulf War.�  



�PRIVATE ��Iraqi PSYOP �tc "Iraqi PSYOP "�



	 Any analysis of PSYOP must be within the context of the conflict it was intended to support.  In this case, PSYOP was triggered by the 2 August 1990 Iraqi invasion of Kuwait. The overall Iraqi PSYOP strategy appears to have been to prevent western intervention, deter Coalition air activity, and once air action started, to limit its effective�ness.�



	 Iraqi PSYOP flowed from the Ministry of Culture and Informa�tion under the strict supervision of the Ba'ath Party, the Revolu�tionary Command Council, and Saddam Hussein.  The Iraqi propaganda system was modeled on the Soviet system and was similar in its essentials to that of most other totalitarian countries.  The Iraqi PSYOP campaign emphasized religious symbolism, Arab nationalism, and praise of Saddam Hussein.  The themes reflected Iraqi culture and poli�tics.�  A basic fallacy of Iraqi PSYOP planning was its focus on the characteristics of the sender, rather than on the nature of the receiver.



	 The apparent initial objectives of the Iraqi PSYOP campaign were to rationalize the invasion of Kuwait, gain the support of the Arab masses, discourage nations from participating in the U.N. embargo, and discourage or hinder military attacks on Iraq.  To these, an additional objective, rationalizing incorporation of Kuwait as a permanent province of Iraq, was added later.



	 Iraq placed few restrictions on the means available to achieve a PSYOP desired goal.  In many cases, documentation was simply manu�factured.  Furthermore, the Iraqi campaigns did not follow western logic.  For example, Iraqi PSYOP criticized the Coalition bombing as being inaccurate one day and stressed the destruction wrought by highly accu�rate Coalition bombing the next. The reported accuracy of Coali�tion bombing varied, depending on how it could best enhance the Iraqi propaganda campaign.�



	 Strategically, Saddam met with some early successes.  He used Scud missiles to attack Israel and Saudi Arabia.  As political and psy�chological weapons, Scuds were useful in diverting Coalition attention and military effort away from the main battlefield.  The threat of chemical warheads added to the seriousness of the threat.�  While the impact of the Scuds was militarily negligible, they did produce emotional and psychologi�cal effects (see Table 15).�



Table 15

Israeli Scud Casualties







�



	Direct Casualties

			Indirect Casualties

	To Missile Impact

�



	Death	2	Death:	Heart Attack	4

	Injured	232	(Gas Mask Use)	Suffocation	7

			Injured:  (Running or

			  Driving for cover)	Accidents	40

			(Atropine Injuries)	Atropine	230

			(Hospitalized)	Acute Anxiety	544

		                    			                    



	Total	234	 Total	825





A total of 1,059 Israeli casualties were attributed to Scud attacks.  The disparity between the small number killed by Scuds and the enormous Coalition effort devoted to anti-Scud operations highlights the importance of the psychological effects.  The number of self-inflicted atropine casual�ties speak for itself.  The Scud attacks induced fear among the Israeli and Saudi populations and threatened the integrity of the Coalition.  They combined a limited military technology with a politically effective target�ing policy.  In addition to their psychological effects, the Scud attacks diverted significant military resources to the difficult and militarily unre�warding task of Scud hunting.  Coalition Scud hunting efforts, together with Patriots, helped the Israelis maintain their policy of restraint.  Patriots had a calming affect on both the Israeli and Saudi pub�lic.�  A tactical military response thus blunted a psychological weapon aimed at the heart of the Coalition.  (See “the Scud Hunt” section in this chapter for additional information.)



	 Although Iraqi efforts to use western television for propaganda generally failed, they may have had some effect in the Arab world.  Saddam's attempt to generate international goodwill through personal appearances with hostages was an example of badly misreading a target audience.  Another example of Iraq's poor use of western televi�sion was its attempt to portray an industrial target struck by Coali�tion air power as a “Baby Milk Factory” (with signs and workers' jacket logos conveniently printed in English).  These efforts were quickly dismissed as crude propaganda by all except the most gullible or antiwestern, but they appear to have had some internal success.� 



	 The staged televised appearance of downed Coalition pilots also proved counterproductive.  Instead of inducing the Coalition partners to acquiesce to Iraqi policy goals, they alienated a worldwide audi�ence appalled by the battered, physical condition of the captives and their orchestrated, mechanical admissions of guilt.  It was obvious that the pilots had been tortured.  The resultant backlash produced more, not less, support for the Coalition.  This Iraqi propaganda initiative was aimed at U.S. public opinion.  The evidence suggests that the campaign was de�signed to mimic tactics used, with some effect, by North Vietnam during the Southeast Asia conflict.�  Iraqi propagandists apparently thought that presenting live interviews with captured Coalition pilots would stimulate the U.S. public to call for the withdrawal of U.S. forces.  The response to the broadcast came swiftly.  All western governments, the public, and the media severely condemned the broadcast, and the use of the downed pilots in this manner.�  The worldwide condemnation was so overwhelming that the broadcasts, which began on 20 January, ended on 24 January.  



	 Saddam's PSYOP efforts included radio broadcasts to U.S. troops in the field by “Baghdad Betty,” reminiscent of those by “Tokyo Rose” during World War II.  Intended to lower U.S. troop morale, Betty's messages frequently proved comical as she warned American servicemen that their wives back home were sleeping with “famous movie stars” like Tom Cruise, Arnold Schwarzenegger, and the cartoon character Bart Simpson.�



	 Iraq also used PSYOP leaflets.  Their effects on the military forces of the Coalition were minimal.  However, the same leaflets were received in a more positive way by some segments of the civilian populations in Coalition and Arab Nations.  Some key themes of the Iraqi leaflet cam�paign were:�



	•	The war was really about access to oil.



	•	The U.S. was using the air war as an excuse for imperialism.



	•	The U.S. was propping up a corrupt govern�ment in Kuwait.  (See Appendix B for examples of Iraqi PSYOP leaflets and hand bills.)



	 The Iraqi leaflet campaign targeted the populations of Great Britain, Germany, France, Australia, Canada, the United States, and the Arab Nations of the Coalition with varying degrees of success.  It was hoped, that like Vietnam, the home population would turn on their own military forces, viewing Coalition aviators as baby killers, milk factory destroyers, etc.



	 While Iraqi strategic propaganda found a receptive audience in some quarters, neither public opinion nor the world media were moved as the Iraqi president had hoped.  Although antiwar demonstrations took place in the United States and certain European Coalition countries, they failed to draw significant popular support.  To the contrary, public sup�port for Coalition troops deployed to the Persian Gulf remained strong throughout Desert Shield and Desert Storm.



	 The main failure of Iraqi propaganda was its lack of credibility.  The propaganda was generally far below the level of sophistication of the targeted audiences.  Politically aware segments of the population, even those who might be inclined to be antiwar, were in general turned off by the crude Iraqi attempts to manipulate their beliefs.



�PRIVATE ��United States and Coalition PSYOP Planning Phase�tc "United States and Coalition PSYOP Planning Phase"�



	 The Air Force had no PSYOP doctrine despite its role in planned Joint PSYOP Operations.  As a consequence, the planning process was guided by Army doctrine, which called for the conduct of “Psywar” in sup�port of U.S. forces in combat.  The in combat distinction had later repercus�sions.  Early in Desert Shield, at the request of Central Command's Commander-in-Chief, the Commander-in-Chief of Special Operations Command provided a PSYOP planning cell.  The cell produced a list of sixty-four strategic PSYOP/International Information proposals for inte�ragency review.  The theater PSYOP plan, Burning Hawk, was ap�proved by the Commander-in-Chief of the Special Operations  Command on 20 September 1990.  From this point on, the PSYOP approval system began to display significant weaknesses.�



	 Personnel were not familiar with operational charters and lacked an understanding of the differences between clandestine and covert activities.�  [DELETED].�



�PRIVATE ��Operational Phase�tc "Operational Phase"�



	 In contrast to Saddam's ineffective PSYOP efforts, Coalition PSYOP did have some effect on Iraqi soldiers.   The Coalition employed four primary PSYOP methods:  radio transmission, loudspeaker broadcasts, leaflet dissemination, and enemy prisoner of war (EPW) operations.�  According to information produced by U.S. Special Operations Command (see Figure 68), different types of operations produced different levels of effectiveness.�

�Figure 68�

PSYOP Effort and Relative Effectiveness in the Persian Gulf
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�	 It is extremely difficult to measure the overall effectiveness of PSYOP and even more difficult to measure the effectiveness of separate tactical PSYOP efforts.  For example, many Iraqi EPWs appear to have been influ�enced by leaflets but made the final decision to surrender only when exposed to a loudspeaker team.�  Others reported being in�flu�enced by a Volant Solo radio broadcast but made the final decision only after being exposed to a leaflet, hearing reports of effective bombing, being within earshot of a BLU-82, or hearing a favorable report on how EPWs were being treated.  In contrast to Iraqi PSYOP, Coalition PSYOP focused on the intended audience and was conducted in concert with overwhelm�ing air and ground campaigns.  Of the large number of EPWs, the propor�tion attributable to PSYOP, as opposed to direct military action, is un�known in the final analysis.



	 The four sets of operations-radio transmission, loudspeaker broad�casts, leaflet drops, and the actions taken by EPW teams-began at two different times.�  The Coalition's tactical leaflet and radio activi�ties were initiated in January 1991 to coincide with the start of the air cam�paign.  The loudspeaker and EPW actions began in February with the start of the ground campaign.  The following sections explain the major opera�tions.



�PRIVATE ��Radio Transmissions�tc "Radio Transmissions"�



	 In the Persian Gulf Theater of Operations, six broadcast platforms were established and used:  aerial platforms (EC-130 Volant Solo aircraft) and ground radio stations.  The Volant Solo aircraft were available in August; however, their use was put on hold until late November.  Volant Solo was first used on Thanksgiving Day, 22 November, when the aircraft broadcasted the Voice of Ameri�ca (VOA) service in Arabic to areas VOA could not reach.  Volant Solo operations had the positive effect of establishing an airborne platform as a credible broadcaster.



�PRIVATE ��Loudspeaker Broadcasts�tc "Loudspeaker Broadcasts"�



	 PSYOP loudspeaker operations were accomplished by two- or three-person teams directly supporting forward combat units.  Teams normally consisted of one or two noncommissioned officers and an interpreter or communications specialist.  Loudspeaker teams broadcasted prepared messages.  Occasionally a team would ad lib a broadcast if the pressures of the moment demanded and if the language skill and initia�tive of the team permitted.  Feedback from some EPWs indicated that, while “leaflets and radio showed us how to surrender, loudspeaker teams told us where.”�



	 The U.S. Marines of Task Force Shepard employed Army PSYOP loudspeaker and air power in a unique counterbattery tactic.  Task Force Shepard was tasked to screen the front of the 1st Marine Division.  A PSYOP loudspeaker team was assigned to each company.�  The loud�speaker teams would drive along the border playing audio tapes simulat�ing the sounds of tanks and light armored vehicles.  These tactics elicited responses from Iraqi radar and artillery.  Marine F/A-18 Fast FACS would spot the fire and call in Coalition TACAIR to conduct counterbattery fire.  The ploy worked ten times.  The Marines were also able to draw fire with “Rap” and “Country Western” music.  Surrender tapes and rock and roll music did not draw fire.�



�PRIVATE ��Leaflet Drops�tc "Leaflet Drops"�



	 Leaflets and other forms of printed PSYOP proved especially effective in terms of audience penetration.  Of the targeted audience-300,000-plus Iraqi troops-calculations based on EPW inter�views suggest that approxi�mately 98 percent read or were otherwise exposed to the 29 million leaflets dropped in the theater.�  Most EPWs were found clutching leaflets in their hands or hiding them somewhere in their uniforms.�  The leaflets' language was simple and straightforward.  They incorporated visual appeals for an audience that seemed to respond psy�chologically and emotionally to a visual medium.  Weather conditions characterized by low humidity and generally moderate winds translated into good air drops and low loss through scattering and deterioration.  These attributes combined with generally effective theme choice, audience vulnera�bilities, and effective Coalition military action resulted in large numbers of surrenders.



	 Examples of leaflets distributed during operations in the Gulf are included in Appendix B.  The first set in this appendix shows Iraqi PSYOP leaflets, and the second set shows copies of Coalition PSYOP leaflets.



�PRIVATE ��B-52 Leaflet Operations�tc "B-52 Leaflet Operations"�



	 An important precept at work in the radio and leaflet operations was operant conditioning, using fixed, positive reinforcement.  Tactical PSYOPers announced to certain Iraqi ground units that they were to be bombed.�  That specific unit was then attacked.  The repeated cycles of announcement-and-execution helped persuade the audience that the mes�sage and delivery means were credible and that surrender was a viable alternative to a useless death.



	 In late January 1991, the 4th PSYOP Group asked if the Air Force would support a campaign to tell the Iraqis when they were going to be bombed and by what aircraft.  A plan was presented and approved to incorporate PSYOP with B-52 strikes along the front lines.  The Concept of Operation for such missions outlined a plan to print and disseminate leaflets to specific Iraqi units.  The leaflets, together with radio broad�casts, would specify which Iraqi unit or units would be hit the next day (see Figure 69).  The following day, CENTAF would bomb the specified unit with three B-52s.  This would be followed with another day of leaflets indicating that the same unit would be bombed again and that surviving Iraqi soldiers should defect or desert.  The next day, CENTAF would bomb the same unit.  CENTAF continued to support this effort.  By the start of the ground war, as many as eight B-52s were dedicated to these missions, and the U.S. Army PSYOP com�mander was effectively influencing the employment of strategic PSYOP forces.�

�Figure 69

B-52 Leaflet Operations
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	 EPW team operations proceeded sequentially and logically from the other operations and provided pretesting and post-testing of PSYOP materi�als for future missions.�  During surrenders, loudspeaker and EPW teams helped to counteract the degraded command and control among thousands of Iraqi forces, while at the same time, providing a locus for humanitarian assistance.�



	 Intelligence sources interviewed EPWs from six different Iraqi Army and Republican Guard Divisions who provided similar stories on the com�bined impact of the air campaign and psychological opera�tions.�  Two EPW stated that,



Their own tanks had become the enemy of their soldiers because high flying aircraft could destroy them without warning, even at night.



Others in the same units stated that

 

Their desertion rates skyrocketed and the air campaign left their troops weak and demoralized, the A-10 was the aircraft that destroyed most of the equip�ment, the B-52s induced the greatest fear and the leaflets that announced the impending B-52 strikes prompted deser�tions.  Additionally, the non-stop air strikes made it impossible for Iraqi commanders to stop the flow of soldiers away from their units.� 



An Iraqi unit, which surrendered to the Marines weeks before the start of the ground war, indicated that leaflets told them how to surrender.  Most of the surrendering troops had leaflets on their person.�



	 During Desert Shield and Desert Storm, Coalition forces conduct�ed combined psychological operations. These psychological operations in concert with overwhelming military force proved to be a successful partnership.
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	�PRIVATE ��Training�tc "Training"�



	 An air force's aircraft and weapons may enjoy technical superi�ority, and it may have developed superior tactics, but if the personnel flying those aircraft are not proficient in executing the tactics, the air force will still be the loser.  This chapter addresses training, the means by which tactical proficiency is developed.  It asks three basic questions:  first, did the U.S. air forces and those of our Coalition Allies train the way they fought?  Secondly, were any particular kinds of training more or less useful?  Finally, were combat skills honed or degraded during Desert Shield preparations for the war?



	  These questions will be addressed in the three sections.  The first addresses training conducted before the war, considered in light of its significance to Desert Storm.  Both the training of the individual and the training of units are considered.  The second section addresses train�ing accomplished during Desert Shield.  This section pays particular attention to data reflecting on the competing demands of training and combat readi�ness.  It also studies training development and the exercises set up to prepare for the war.  The third section looks at training lessons learned during Desert Storm.  The focus is on tactics developed and trained for, but proved unsuitable in the war.  The topics presented in these three sections are expanded where necessary in the appropriate appendices to the Report.



�PRIVATE ��Maintaining the Combat Edge in Peacetime�tc "Maintaining the Combat Edge in Peacetime"�



	 In terms of training, the U.S. air forces that deployed during Desert Shield were considered combat ready and able to engage the Iraqis had they crossed the border into Saudi Arabia.  This state of readiness reflected a DOD commitment of resources to a peacetime train�ing regimen for a variety of global contingencies.  Training efforts in theater further refined this training regimen.  Preparing aviators for combat was at the heart of this commitment, and it is a complex evolu�tion.  Developing combat readiness in the aviator proceeds in stages, beginning with undergraduate flight train�ing (pilot or navigator), moving through initial weapon system qualification, and concluding with continu�ation training of the aviator as a member of a mission-qualified, combat-ready aircrew.



	 The most demanding training environment experienced during the typical aviator's career is undergraduate pilot or navigator training. During this period, basic flying skills are taught at a rapid pace, chal�lenging the individual both mentally and physically.  Officer students are evaluated on their ability to master complex tasks in a demanding envi�ronment under time constraints and psychological pressure.  Those able to complete the under�graduate flight training programs demonstrate the essential personal traits necessary to continue to the next building block in the training expe�rience.  All U.S. services conduct separate pilot training (and navigator/flight officer training) to meet their specific requirements.  Ap�pendix C provides a sum�mary of the training accom�plished.



	 Before assignment to an operational squadron, the aircrew pilot undergoes specialized training and completes an initial qualification course in an aircraft type relevant to the squadron's overall mission.  Acquiring flying skills, systems knowledge, and general tactics in the assigned aircraft are the main objectives of this phase of training.  In�structors with considerable operational experience in the specific aircraft type supervise and, in many cases, conduct the training.  Tactics training is guided by appropriate regulations:  Multi�Command Manual 3�1 series for the Air Force, and appropriate Naval Aviation Training and Opera�tions Procedures Standardization publications and tactical manuals for the Navy and Marines.  The initial qualification training provides pilots with the basic knowledge and skills required to become qualified within the operational unit.  Representative costs and course length for the Air Force F�16 replacement training program is given below in Table 16.  The figure makes two points, one explicitly and one implicitly.  First, training in combat aircraft is intense and expensive.  Second, it covers a wide range of mission capabilities.



	 Following assignment to an operational squadron, but before achiev�ing fully qualified status within the unit, the newly assigned aircrew under�goes local-area orientation, theater indoctrination, and unit�specific tactics.  Combat-ready status is achieved upon completion of the mission qualification training.  In all U.S. Air Force operational units, the pilots must maintain currencies as dictated by the Air Force regulation 51-50.  Table 17 lists the number of days that can elapse before an aircrew's currency status for a specific flight event becomes invalid.  These curren�cies required continuation training during Desert Shield.





	Table 16�

	Flying Training Syllabus For F-16 Replacement Training Unit



	

�



�Flight Training	Sorties	Hours�





Transition	6	8.3

Instruments	*4	6.0

Advanced Handling	1	1.3

Intercepts	5	7.7

Basic Fighter Maneuvers	13	13.3

Air Combat Maneuvers	3	3.0

Surface Attack	13	18.4

Surface Attack Tactical	5	6.5

Night Transition	*1	2.0

Night Surface Attack	*1	2.0

Tankers (included in “*” phases)	(4)	     

�



�		52	68.2









Training Days	113

Academics	239.5 hours

Simulators	38.5 hours

Cost (FY 91 dollars)	$1,012,310









	Table 17

	Currencies�



	



�



�	Event	Experienced		Inexperi�enced





	Demanding Sortie	30		21

	Landing	45		30

	Night Landing	30		15

	ACBT (air combat training)	60		45

	Low Altitude Operations	60		45

	Weapons Delivery	90		60

	Night Weapons Delivery	6		30

	Air Refueling	180		180

	Formation Takeoff	90		60

	Formation Landing	90		60

	Precision Approach	45			30



	 Particular squadron training requirements, beyond those common to all Air Force units, are driven by the tasking of the individual unit.  All units are required to maintain proficiency in operations characteristic of those they could expect in their assigned operating region.  Table 18 details pre-Gulf War theater tasking for all Air Force flying units that participated in Desert Shield and Desert Storm.  It also identifies those units that partici�pated in Green Flag 90-4, the last major joint, Air Force-sponsored, elec�tronic warfare exercise before Desert Shield.�  A salient fact to emerge from the data is that all units fighting during Desert Storm also had to train for commitment in Europe (USAFE), with the sole exception of the three F-16 squadrons of the 363d Tactical Fighter Wing stationed at Shaw AFB, South Carolina.

	Table 18 

	Unit Taskings Pre-Desert Shield�



	



�
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	 Individual units develop their training programs from the�ater re�quire�ments and relevant directives of their parent Major Com�mand.  Routine train�ing to maintain combat proficiency encompasses a wide range of mis�sions and weapons delivery options.  Using the F-16 as an exam�ple, Table 19 gives the numbers of sorties and desired tactical capa�bilities for an F-16 pilot in the 363d Tactical Fighter Wing.  The key concept here was that of graduated levels of combat capabili�ty, a man�age�ment tool establishing stan�dards of performance in various ma�neuvers and weapon delivery tactics.  The tool provides higher head�quarters with a measure of a unit's level of readiness and suitability for a given tactical scenario.  Table 19 provides a representative Air Force example of how this con�cept is applied.  The other services use equiva�lent methods to maintain the desired level of combat readiness.  The underly�ing point is that these methods work.



	 Command regulations further quantify and define the required proficiencies.  With regard to Table 19, an aircrew “qualified” for an event maintains a higher level of proficiency than one who is “familiar.”  In many cases, “familiar” means that a requirement has been met without regard to accura�cy or proficiency.  The goal is to spread the practice of these events throughout the training cycle so aircrews do not lose overall proficiency.  The qualification criterion for dropping or firing ordnance is either an actual weap�on release or a simulated weapon release within realistic launch param�eters.  This simulated release is then validated by film recorders in either the training munition or the cockpit.�  Using these requirements, squadrons can plan training programs to keep all aircrews proficient in the areas required for combat readi�ness.



	 Although they share a core of basic requisites and common proce�dures, flight skills required in each area of the world vary.  In Europe, with its peculiar weather conditions, low-altitude flying is stressed.  Areas without prominent  terrain features for threat evasion and navigation necessitate unique tactics.  Individual aircrew readiness is skewed towards the theater for which the unit is tasked for deploy�ment.  In addition to individual aircrew readiness, squadrons train regu�larly with other units and participate in exercises designed to maintain the readiness of the squadron's capability to deploy and fight (see Appen�dix F, “Flag Exercises”).



Table 19

�PRIVATE ��F�16 Graduated Combat Capability Requirements, 363d TFW��Minimum Training Required Per Pilot Every Six Months�



���



�	Sorties





	Air-to-Surface	 30

	Air-to-Air	17

	Air-to-Air Night	-

	Advance Handling	1

	Other	11

�



�	Events





	Radar Laydown 	Familiar

	VSD (visual system delivery)	Familiar

	VLB (visual level bomb)	Familiar

	Loft	Familiar

	High Angle Dive Bomb	Qualified

	LLLD (low level low drag)	Familiar

	LRDT (long range dive toss)	Familiar

	Dive Bomb	Familiar

	Low-Angle Dive Bomb	Qualified

	Low-Angle Strafe	Familiar

	Maverick	Qualified

	Surface Attack w/FAC	2

	Low-Altitude Tactical Navigation	8

	Combined Force Training	-

	Medium-Altitude Tactics	-

	Intercepts Day/Night	12/-

	Air-to-Air Refueling	3

	Joint Maritime Operations	--



	 The Red Flag series of tactical training exercises conducted at Nellis AFB, Nevada, was the most noteworthy exercise for U.S. and Coalition aircrews and  one of the predominant factors in the success of Desert Storm.  Red Flag affected more tactical aircrew members who flew in Desert Shield and Desert Storm than any other single tactics training program.�  More�over, tactical, realistic composite force training lessons learned during Red Flag exercises were generally considered by Air Force commanders to have had a strong positive effect on Air Force performance, a view mirrored by the Coalition partners.�  Red Flag exercises challenged units, aircrews, and sup�port personnel to imple�ment and evaluate their readiness planning.  A more detailed examination of both the history of Red Flag and the typical training provided there are found in Appendix F, “Flag Exercises.”



	 In summary, training to maintain combat readiness in peacetime is a complex problem.  Stringent requirements often prepare the squad�rons for combat in a particular area of the world.  However, well trained personnel can be flexible:  routine, ongoing training provided a solid basis for Desert Shield; training during Desert Shield prepared the Coali�tion air forces for war.  This training is the subject of the next section.



�PRIVATE ��Training In Desert Shield�tc "Training In Desert Shield"�



	 The units initially deployed to Saudi Arabia soon found conflicts be�tween normal proficiency training requirements and preparation for the imme�di�ate war at hand.  The training programs established during peace�time to quantify the minimum levels of training appropriate for mission readiness (i.e., AFR 51-50 requirements) remained in effect during Desert Shield.  As discussed in the previous section, the regulations institution�alized unit train�ing require�ments and formed mission objectives for sched�uled sorties.  However, in the initial days, the Coalition feared that Iraq might continue its push south.  It was thus neces�sary that training strike a balance between preparing for imme�diate invasion of Saudi Arabia and maintaining proficien�cy.  Crews required to stay on alert, however, would shortly become noncurrent in essential skills and maneu�vers, necessitating additional training programs to retrain them.



	 In the early stages of Desert Shield, units prepared for an Iraqi attack into Saudi Arabia with an expected thrust towards the eastern oil fields, the “D-Day” plan.  Training for this attack anticipated the use of air power in close air support and air interdiction roles, which would include limited strate�gic attacks towards Baghdad.  On one hand, to be pre�pared for combat, aircraft had to be fueled with weapons loaded and readied for launch.  On the other hand, the aircraft were needed for combat training, which would subject the aircraft to risk and require additional mainte�nance.  Flight training thus inevitably degraded readi�ness over the short term.



	 The 35th Tactical Fighter Wing, an F�4G “Wild Weasel” unit, provides a representative example of this problem.  The primary mission of the unit was destroying and suppressing surface�to�air missile systems.  After arrival in the Gulf, the unit maintained alert with the appropriate external tanks and ordnance to accomplish the SEAD mission.  Aircrews, however, expressed the need for air�to�air training in light of the antici�pated Iraqi threat.  To prepare aircraft for this training, safety consider�ations dictated that live ordnance had to be down�loaded and the external tank configuration changed, an obvious compromise to mission prepared�ness.  The solution was to keep the majority of unit aircraft on alert and configured for the primary SEAD mission and reconfigure six aircraft for air�to�air combat training.�



	 Soon after arrival in theater, it became apparent that crews would lose proficiency if training programs were not reinstated. In response, CENTAF initiat�ed a Coalition staff to define and set training priorities and arrange host nation training facilities.  Responsibilities for the develop�ment and execution of unit training remained with the com�manders of service components, but CENTAF maintained the responsibility for devel�oping the operational concept and plans for overall training.  CENTAF's priori�ties were (1) maintain deterrent and defen�sive posture, (2) practice mis�sion profiles that would be expected during combat operations, and (3) be ready to re�spond to an Iraqi invasion of Saudi Arabia.�  Units accom�plished as much ground training as possible and requested waivers of other training require�ments (such as emergency procedure simulator training), when necessary.



	 Flight training depended upon air space and weapon ranges and required host nation support.  Gradually, Saudi Arabia made national bomb�ing ranges available for military use, which was to include low�altitude training routes despite in�tense competition for existing training airspace.  Training was additionally affected by unfamiliar meteorological conditions, notably, blowing sand and dust;� austere living and working conditions; extreme heat from August through October; and a lack of practice training.  It is important to realize that preparedness is a complex problem, especially in a forward deployed location. Commanders devel�oped programs to maintain proficiency and emphasize the tactics antici�pated for the Saudi/Iraq theater.  Minimum sortie rates were established to ensure minimum combat capability (see Table 20).



	Table 20

	Aircrew Sortie Rates�



	



�



	Aircraft	 Weekly	 Monthly



�



			A�10	7

			EF�111	2	8

			F-4G		

			F�15	3	11�13+

			F�15E	3	11

			F�16	2�3+	11�13+

			F�111	2	7

			F�117	2+	9

			RF�4	3	12

�



		AVERAGE	2.5	10



	 Training accomplished during Desert Shield fell into three broad categories: desert acclimatization, local-area orientation, and mission preparation.  Initial training of U.S. and Coalition air forces deployed to Saudi Arabia, and later to Turkey, began with local-area orientation and training designed to familiarize the aircrews with flying conditions peculiar to Southwest Asia. Problems such as haze and sand posed particular difficulties for helicopter crews, for whom low-altitude night operations posed severe hazards.�



	 Aircrews arriving in Saudi Arabia needed to adjust to local flying conditions and be integrated into the theater planning.  Who managed air space control?  What navigation aids were available?  Landscape in urban areas is surrounded by diffused light at night, but what about the desert?  Only CENTAF forces did not regularly train within the theater.  Previously, the problem had been compounded by the limited number of in-theater exercises such as Bright Star, and these were limited in scope and involvement.



�PRIVATE ��Desert Acclimatization�tc "Desert Acclimatization"�



	 Table 18 illustrates the lack of dedicated training for Southwest Asia.  The Wild Weasels stationed in the desert at George AFB commented,



 Probably one of the biggest things we learned was how to fly in this desert-which is different than the desert at George.  There are different weather considerations, visibility considerations.  The effects of heat have modified the way we fly the airplane.  Something as mundane as not being able to turn some of our sensors on [radar, etc.] while on the ground has caused us to train in a new way.�



Lastly, civilian aviation requirements competed with military aviation re�quire�ments by restricting low-altitude training, and the Saudi range re�stric�tions (maximum altitude 15,000 feet MSL) compromised training realism.�  But, since aircrews were on the verge of war, they needed to know how well everything was going to work and develop tactics to compensate for short�falls.



	 As the size and diversity of deployed Coalition air forces contin�ued to grow, airspace and military training areas became saturated.  Additional military operating areas were negotiated for use as air�to� ground training ranges, which were important so that aircrews could maintain weapons deliv�ery profi�ciency and check aircraft release systems.  Efforts were made to ensure that all crews had expended live munitions and thoroughly under�stood safe escape and weapons effects before Desert Storm.  Hq USCENTAF/RSAF exercises provided a vehicle for multination�al compos�ite force training and basic proficiency for crews with alert com�mitments.



	 In September, CENTAF instituted weekly package training exer�cises to promote interoper�ability and integrated training.  The objectives of these exercis�es were to famil�iarize pilots and controllers with local terrain and meteo�rological conditions in possible combat areas and to demonstrate to Coalition land forces that air support could be used safely close to their positions.



	 Exercises increased in size and complexity as Desert Shield pro�gressed.  Exercise emphasis shifted early from supporting the defen�sive D-Day plan to supporting the evolving offensive air campaign plan, with deception playing a major role.  Exercise Imminent Thunder, con�ducted in November 1990, promoted joint and combined training and interoperability.  It included an amphibious operation and considerable air play.  The training focus had moved from a defensive reaction to an Iraqi attack, and finally to an offensive scenar�io that included the libera�tion of Ku�wait.  The objec�tives for the air forces included exercising a D-Day alert pack�age and the command and control process for close air support, air interdiction, and offensive counterair in a coordinated manner.  Imminent Thunder involved over 2,300 total sorties, including 1,300 close air support missions.



	 At the same time, the overall planning focus was changing.  The “Black Hole” strategic planning cell in Riyadh was developing an offen�sive plan in accordance with Central Command's desire that the first phase of war against Iraq be composed entirely of air attacks on Iraq and Kuwait.  As this plan was fleshed out and targets identified, training was modified to prepare for the offensive air war.



	 With the new focus on the central area of Iraq, a study of the dense antiaircraft artillery concentrations in Iraq's air defense network prompted some units to emphasize training for medium-altitude (5,000-25,000 feet) ingress and attacks.  Training missions took on new emphasis; some tactics, others timing and coordination, and others dress rehears�als of actual missions.



	 Exercises tested the procedures for these new offensive plans.  The Tank�er/Air Space Control Exercise, for example, manned all the AWACS orbits, then cycled a large number of fighters through air refuel�ing from a tanker in a short time.  Similarly, the Border Air Refueling and Intercept Exercise developed air combat readiness and increased fight�er/ AWACS proficiency.  As 17 January approached, these exercises also served to lull the Iraqis into a false sense of security because they became accustomed to seeing a periodic high level of night operations.�  The deception would serve well on the first night of the war.



	 This section focused on the mainstream air training conducted in Saudi Arabia.  Appendix E to this Report presents a compilation of all Desert Shield exercises.  All airpower forces brought particular capabili�ties to Desert Storm.  Discussions of their training are available in the following appendices:  B-52s, Appendix G; SOF, Appendix H; and Navy/Marine Corps, Appendix I.
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	 Desert Storm provided the crucible for testing the previous train�ing of Coalition units.  The intent of the exercises during Desert Shield had been to prepare units for the anticipated conflict but, as with all wars, the conflict did not develop exactly as expected.  As the war progressed, shortcomings in training were noted, procedures corrected, and lessons passed to other units.



	 Perhaps the most crucial question in the initial stage of the war was wheth�er to continue to fly low-the focus of most Desert Shield and preconflict train�ing-or to move to medium altitudes in the face of Iraqi antiaircraft artil�lery.  During Desert Shield, some units analyzed the Iraqi opposition and transitioned to medium-altitude ingress and attacks.  Others, however, contin�ued training at low level.  The argument was summed up by a Royal Air Force Jaguar pilot at a postconflict NATO tactics sympo�sium.



The major decision that we had to make was which tactics to employ, low�level or high�level. The arguments in favor of employing low�level tactics included the following; the aircraft itself and its weapons system have been optimized for low�level operations; our weapons stocks consist�ed predominantly of cluster and retarded bombs which could only be delivered from low�level; and the pilots have been specifically trained over the years to operate in the low�level regime and this was where we initially thought we would be the most comfortable and indeed the most effective. We were therefore leaning towards the opin�ion that you should `fight the way you train' and that we should stay at low�level. This was in fact the way that we planned and the way that we intended to execute our pre�planned `D' day targets, should they have been tasked.�



	 Some units did “fight the way they trained.”  In the early days of the war, B-52s, F-111s, EF-111s, RAF Tornados, and some Navy units conduct�ed their attacks from low level.  However, the intensity of the antiaircraft artillery encoun�tered and the inability of the Iraqi Air Force, along with the reduc�tion of the sur�face-to-air missile threat due to Coalition suppres�sion of enemy air de�fenses, con�vinced these units to conduct opera�tions at medium-altitude.  This tactics change, for which train�ing had not been empha�sized, led to other problems.



	 For example, the issue of F�16 weapons employment caused difficulties during the initial days of the war.  A postconflict analysis states,



Initial mission effectiveness, in terms of “bombs off on first pass,” was less than desired.  There are multiple reasons why this hap�pened, to include the confusion of the first days of combat, and the defensive maneuvers required for survival.  However, another reason was the low knowledge level of medium- and high-altitude delivery constraints.  Due to the previous low-altitude training emphasis or lack of medium-altitude releases, few pilots were exposed to some of the associated prob�lems, such as extremely high crosswinds and high G releases due to delay cues.  It should be noted that even though there was a training deficien�cy, the learning curve was steep.�



It is important to note that air�crew training quickly overcame the problems.
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Other errors affecting impact points could be caused by early or late bomb release due to target anticipation, aircraft buffeting due to winds, or cross wind errors.  The bottom line was, the farther away from the target a nonguided munition is released, the more uncertainty as to its exact impact.  [DELETED].�  [DELETED].
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	 Problems were not limited to those of the Coalition:  As U.S. F�15Es exited Iraqi airspace after attacking Scud-associated targets in Northwest Iraq on the first night of the air war, they observed a MIG-29 pilot shoot down his wingman, and then fly into the ground.�



	 Peacetime preparation has always been an optimization between cost and value gained.  Training involves munitions, aircraft, aircrews and support person�nel, training ranges, and airspace.  Air-to-air training in particular re�quires large amounts of airspace, since maneuvers in both the horizontal and vertical planes are involved.  Frequently, air traffic con�trol puts restrictions on the airspace boundaries, forcing training engage�ments to be flat and artificial.  Air�to�ground units having difficul�ty sched�uling weap�ons delivery ranges and the associated airspace can only practice high-alti�tude weapons deliveries with advanced coordi�nation with the Federal Avia�tion Administration.  The A-10 Wing Weapons Officer at King Fahd Air�port report�ed the following problems due to peacetime practices:



Restrictions on chaff and flare usage in the United Kingdom meant that the chaff and flare systems of the jets were rarely fully used prior to deploy�ment.  The squadron's jets required much trouble shooting of their chaff and flare dispensing systems while preparing for combat.  During the war, it became apparent that pilots were unsure or unaware of procedures for rehoming the Triple Ejector Rack (TER) after bombs were unloaded during Integrated Combat Turns.  Rehoming the TER is a maintenance function which could have been avoided, had we not just simulated reloading weap�ons during peacetime exercises.  These are just two examples of problems caused by a lack of usage of weapon systems during our training prior to deployment for Desert Shield.�



	 In conclusion, the story of training for Desert Storm was a suc�cess story, one that began long before the Iraqi invasion of Kuwait.  Training adjustments made in Desert Shield convincingly demonstrated the inher�ent flexibility that training conferred.  The force that defeated Iraq was decades in the making and emphasized realistic, com�bat-orient�ed training from the beginning.  Realistic training was stressed as a constant theme through the development of not only the individual but also the Coalition force.  The factors and practic�es enabling the develop�ment of this force, and training of the aircrews that flew missions, pre�pared them for this war.  Red Flag was a constant theme mentioned by pilots and aircrews as instrumental in their training.  Desert Shield training took this common ground as a build�ing block for the evolving air campaign.  For exam�ple, newer tactics grew out of a recog�ni�tion that aircrews needed to release weapons at medium- to high-alti�tude, and Desert Shield training exercises provided opportu�nities to sharpen that skill.



	 Aircrews did not come to the Arabian Peninsula during Desert Shield to train for a war; they came prepared to fight a war.  This was the result of years of U.S. air training effort as well as the recurring overseas exercise deployments to the Southwest Asia region.  The invest�ment in training over the de�cades between the Vietnam War and the Gulf War reaped dividends in terms of U.S. lives saved in combat, a truly meaning�ful measure of merit.  The training of the personnel had indeed matched the quality of the weapons systems and tactics, and the combina�tion of the three over�whelmed the enemy.
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	Addressed within the operational and strategic context estab�lished by the other reports in the Survey, the preceding discussion sug�gests a number of conclusions.  The most obvious is that the weapons, tactics, and training brought to bear in aerial combat played a major role in establishing the tempo, driving the conduct, and determining the out�come of the Gulf War.



�PRIVATE ��Iraqi Capabilities�tc "Iraqi Capabilities"�



	Saddam Hussein’s forces clearly had the capacity to inflict con�siderably greater losses on Coalition forces than they did.  Iraq's air force, while outnumbered and outclassed, nevertheless possessed signifi�cant num�bers of capable systems, notably the Mirage F�1 and the MIG�29.  If aggres�sively and competent�ly used, these aircraft could have caused serious prob�lems for the Coalition.  Iraq also possessed signifi�cant num�bers of highly capable SAMs, backed by a large antiaircraft artillery force, all linked to capable early-warning radars through the KARI air de�fense system.  While the system lacked the capacity to counter the full weight of Coali�tion air power, it could, if operated as advertised, have enabled Iraqi commanders to coordinate defensive efforts far more effec�tively than they did.  It is important to note that not all Iraqi forces displayed a lack of tactical skill and initiative; the Scud mobile missile force is an obvious case in point.



	 Coalition attacks on command and control targets reduced the Iraqi air defenses almost immediately to uncoordinated local efforts.  An analysis of the effectiveness of the suppression of enemy air defense (SEAD) mis�sions on radar�directed defensive systems shows a clear corre�la�tion between high-speed anti�radiation missile (HARM) shots, and the reduc�tion in Iraqi radar emissions.  Also, HARM use led to a rapid and dra�mat�ic decline in guid�ed, as op�posed to unguided, firings of Iraqi radar missiles and in Coali�tion aircraft losses to radar missiles.�  At the same time, Iraqi SAM and antiair�craft artillery gunners did not exhibit any great degree of cleverness or initia�tive.  In the absence of Iraqi records, the lackluster perfor�mance sup�port�ed by EPW interviews suggests defi�ciencies in leader�ship, training, or both, but the sharp decline in radar missile effective�ness-a decline not noted in infrared missile or antiaircraft artil�lery effec�tiveness- testifies positively as to the effectiveness of Coali�tion tactics.�



	 One Iraqi tactical success story was the handling of the Scud mobile missile force.  The Iraqi mobile missile force exhibited impres�sive competence in camouflage, concealment, and communications secu�rity.  Although a definitive assessment is not possible, it is apparent that at a minimum, the Iraqis were able to employ, and at the same time largely preserve, their mobile intermediate-range ballistic missile capabil�ity despite a major commitment of U.S. and Coalition resources to the anti�Scud campaign.
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	 Among U.S. and Coalition aerial weapons systems, the outstand�ing successes were the F�117 stealth fighter, the Tomahawk cruise missile, laser�guided bombs (LGBs) used in combination with night�capable target acquisition and designator systems, and the HARM.  The F�117 and Tomahawk, both examples of sophisticated, highly complex and expen�sive weapons systems, performed as advertised, dem�onstrating unprece�dented tactical capabilities with important operational and strategic ramifi�cations.  These two systems enabled U.S. air power to penetrate a dense and sophisticated air defense net and attack directly at the heart of enemy power without preliminary suppressive attacks and with�out aircrew losses.  The combina�tion of LGBs and night�capable target acquisition and desig�nator systems deprived Iraqi forces the cover of darkness to a degree unprecedented in aerial warfare.  There were, however, significant limitations to the Coalition's ability to exploit this capa�bility; most Coalition aircraft were unable to both drop and guide LGBs, and a very high proportion of LGBs were dropped by a relatively small number of platforms, specifically, F�111Fs, F�117s, F�15Es, and A�6Es.  As did the F�117 and Tomahawk, HARM performed as advertised, making a major contribution to the SEAD effort.



	 The heavy Air Force investment in aerial refueling platforms, with a strength of 694 tankers, was another success story.�  Air refueling gave U.S. and Coalition air power enormous tactical flexibility, and Air Force tankers supported Coalition, Navy, and to a lesser extent Marine as well as Air Force sorties.  The KC�10 and the KC�135R made dispro�portionate contributions to the refueling effort, the former because of its large fuel offload and ability to reconfigure from flying boom to probe and drogue configuration in flight and the latter because of the increased tactical flexibility bestowed by its highly fuel�efficient turbofan engines.  Although Marine, Navy, and Royal Air Force tankers also made signifi�cant contributions, they were responsible for a considerably smaller share of refue�ling sorties and pounds of fuel transferred than were Air Force tankers.  Since the vast majori�ty of U.S. and Coali�tion tactical platforms had rela�tively short combat radiuses, air refueling became a tactical necessi�ty.  Among major Coalition strike platforms, only B�52s conducting operations from Saudi Arabia could strike targets anywhere in Iraq without air refueling.  F�111s and A�6s could strike some targets in Iraq and the KTO without air refuel�ing, and forward��based A�10s and AV�8s generally operated without tanker support; as a practical reality all other strikes required air refuel�ing.�  All F�117 sorties were air refueled, and F�4G “Wild Weasels” with their fuel�inefficient J�79 engines were particularly dependent on tanker support.



	 Weapon systems were not devoid of deficiencies.  Perhaps the most dramatic was the inability of Coalition aircraft to acquire and attack Iraqi mobile missile systems using onboard sensors with any degree of consistency.  The switch from low- to medium-altitude bombing deliveries highlighted tactics and training problems and exposed hardware and software deficiencies.  Neither DOD nor the Air Force had adequately anticipated the need for a conventional deep�penetrating “bunker�busting” munition like the GBU�28.



	 Combat search and rescue in Desert Storm had significant problems.  The Air Force MH�53J was the only Coalition combat rescue platform capable of operating in a high-threat environment.  But the crews, though well trained in their primary special operations mission, were not trained in combat search and rescue tactics.  Equally important, the one MH�53J squadron in theater had a primary special operations mission.  Additionally, command and control relationships were complex, not clearly defined, and contributed to the loss of an Army CH�47 committed to a rescue mission.



�PRIVATE ��Tactics�tc "Tactics"�



	 Flexibility was a dominant tactical characteristic of U.S. air power in Desert Storm.  Though not all the Coalition air forces possessed equivalent hardware resources and most were not as thoroughly trained in large composite force tactics-the Royal Air Force was an exception-Coalition air forces did share this advantage in flexibility to varying degrees.  Examples of this inherent tactical flexibility, a product of hard, realistic training and a tactical culture which demands and rewards initiative, are imbedded in the preceding chapters of this report.  Here, two examples will suffice:  the first was the ability of U.S. aircrews to improvise refuelings and find their way to their targets despite unforecasted adverse weather and other unplanned obstacles.�  The second was the successful use of B�52 bombing to create psychological effects on Iraqi forces.  Procedures for the bombings were devised and implemented by relatively junior SAC officers in Saudi Arabia in response to Central Command's desire to place the Republican Guards and other Iraqi ground forces under constant pressure.



	 Electronic warfare played a larger role in Desert Shield and Desert Storm than in any previous conflict.  U.S. air forces dominated in this arena.  The United States fielded a wider array of specialized electronic warfare platforms than any other nation could have done and applied them to good effect in a tactically coordinated manner.  The success of the SEAD campaign was largely a reflection of the ability of the Coalition to dominate the electromagnetic high ground.  The Constant Source network for collecting and disseminating information about enemy electronic threats made important contributions to this struggle and represents a significant success story in its own right.



	 The SEAD campaign itself represents a tactical success of considerable magnitude.  The successful tactical integration of a wide range of diverse assets, including EF-111 and EA-6 jammers and F-4G Wild Weasels, provides a prime example of the flexibility already noted.



�PRIVATE ��Training�tc "Training"�



	 It is axiomatic that superior weapons systems can be rendered ineffective by poor or poorly executed tactics.  It is equally axiomatic that hard, realistic training is the bedrock requirement for the development of sound tactics and for good tactical execution.  The accuracy of both of these observations was richly demonstrated in the Gulf War, positively by Coalition forces and negatively by Iraqi forces.  The negative case is most apparent in the utter lack of tactical success achieved by the Iraqis with aircraft well up to world standards-the MIG�29 and Mirage F�1-and the mediocre results they obtained with excellent surface�to�air missile and gun systems, notably the Roland, SA�6, SA�8, and ZSU 23�4.�  Paradoxically, the positive case is harder to make because the high training standards of Coalition and-particularly-U.S. air forces made the tactically difficult look easy.  In short, the intensive, realistic, combat�oriented training paid off.  The millions of dollars and thousands of hours spent to support training, especially in a series of exercises such as Red Flag conducted at Nellis AFB in Nevada, the National Military Training Center at Fort Irwin in California, the Marine Corps training areas at Twentynine Palms in California and at Yuma in Arizona, the Navy ranges at NAS Fallon in Nevada, and in a host of other exercises throughout the world, proved their worth.



�seq Figure  \* Arabic�1�

	While planes were being readied pilots were briefed

	for the first daylight attack.
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�PRIVATE ��Definition of Aerial Missions�tc "Definition of Aerial Missions"�



�PRIVATE ��Definitions of Tactical Air Missions and Tasks Flown in Operation Desert Storm��tc "Definitions of Tactical Air Missions and Tasks Flown in Operation Desert Storm�"�



	Counter Air:  missions conducted to attain and maintain a speci�fied degree of air superiority by destroying, neutralizing, or disrupting enemy air power.  Counter air involves both offensive and defensive operations as well as the suppression of enemy air defenses.  The ultimate goal is total air superiority.



	Offensive Counter Air (OCA):  missions normally conducted through�out enemy airspace and designed to destroy or neutralize enemy air power close to the source.  This may be accomplished through an air-to-air engagement or an air-to-surface attack of an enemy airfield and its facilities.  Friendly forces have the initiative to conduct OCA at a time and place of their choice.



	Defensive Counter Air (DCA):  missions operations normally con�ducted over friendly territory in reaction to enemy initiative.  There are two types of active air defense:  area defense and point defense.



		1.  Area defense is more flexible but requires a high degree of discipline and coordination to avoid missing an inbound ene�my.  The air component commander (ACC) is normally designated the area air defense  commander.  His assets include antiaircraft weapons systems of the land component commander and the naval component commander as well as his fighter units.



		2.  Point defense protects high-value assets and key points along lines of communications.



	Suppression of Enemy Air Defenses (SEAD):  missions conducted to increase the survival and effectiveness of friendly operations.  SEAD assets seek out and destroy or disrupt enemy surface-to-air defenses or integrat�ed air defense systems (IADS).



	Air Interdiction (AI):  missions to delay, divert, disrupt, or de�stroy the enemy's military potential.  Once identified and prioritized by compo�nent commanders and approved by the joint force commander, all air interdiction targets are included in missions executed by the ACC.



	Close Air Support (CAS):  missions requested by a ground com�mander for support of friendly forces.  Because of the proximity of friendlies, each CAS mission requires detailed coordination and integration with the organic fire and movement of friendly troops.



	Tactical Surveillance and Reconnaissance:  missions to provide com�manders with timely information before and during tactical opera�tions.  Surveillance and reconnaissance have four applications:  prediction of enemy intent, reporting enemy status, threat warning, and targeting.



	Specialized tasks:  actions that enhance the execution and suc�cessful completion of the above missions.  Tactical air forces perform the follow�ing specialized tasks:



		1.  Electronic Combat (EC):  actions undertaken to control selected parts of the electromagnetic spectrum in support of strate�gic and tactical operations.  EC strategy employs electronic warfare; ele�ments of command, control, and communications countermea�sures (C3CM); and SEAD to exploit weaknesses in an enemy's ability to wage war and to apply force against his offen�sive, defen�sive, and supporting capabilities.  The purpose is to enhance the ability of U.S. war fighting systems to achieve mili�tary objectives.



		2.  Special Operations:  [DELETED].



		3.  Combat Search and Rescue (CSAR):  missions or opera�tions conducted to support the rescue of downed combat aircrews.  These actions preserve and return to duty critical combat resourc�es, deny the enemy a possible source of intelligence, and contrib�ute to morale and motivation of combat aircrews.



�PRIVATE ��Methods of Employment�tc "Methods of Employment"�



	A single tactical mission may require several employment meth�ods and a variety of considerations.  For example, OCA may include several methods of employment during one composite force operation.  Detailed operating considerations differ among types of aircraft; broad categories are presented below:



	1.  Sweep.  Sweep aircraft establish air superiority in a designat�ed area for a specified time period by seeking out and destroying enemy aircraft in the air.  Autonomous sweep operations may be conducted by using only on-board fire-control and identification systems.  How�ever, in today's all-aspect threat arena, maximum effectiveness is realized by using ground-controlled intercept (GCI), airborne warning and control systems (AWACSs), and other sources of real-time intelli�gence to increase ability to employ beyond visual range (BVR) and to heighten overall battle situation awareness.



	2.  Combat Air Patrol (CAP).  Two types of CAP are point CAP and screen or barrier CAP (BARCAP).  Point CAP falls under the con�cept of active air defense-protecting high-value assets (i.e., airfields; command, control and communications facilities; storage facilities; or lines of communication).  BARCAP, or screen, is used to prevent the enemy from reaching an asset and is established at some forward point between the enemy and that asset.  For example, BARCAP is used to protect AWACS and Compass Call, or may be used to estab�lish a screen well forward of an airfield or friendly troop concentra�tion.



	3.  Escort.  Escort is normally used to protect a composite force opera�tion.  It may take the form of close escort-when fighters fly in close proximity to attack force or other asset; or it may be performed as detached escort-when escort fighters do not fly close to the asset being protected.



	4.  Air-to-Surface Attacks Against Specified Targets.  Attacks against specified targets may be conducted either in AI, OCA, or CAS.  The types of targets and the threat will normally dictate the choice of weap�ons.  The possibility of mission diverts (AI to CAS, for example) makes it mandatory for aircrews to be totally familiar with the effects of the weapons carried aboard their aircraft.



	5.  Air-to-Surface Attacks Using Specialized Weapons.  Weapons requiring detailed employment planning (i.e., precision-guided muni�tions) may be employed to accomplish a variety of missions.



	6.  Armed Reconnaissance.  Armed reconnaissance locates and destroys targets of opportunity.
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	�PRIVATE ��Iraqi PSYOP Leaflets and Handbills�tc "Iraqi PSYOP Leaflets and Handbills"�
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	�PRIVATE ��The Aeronautical Rating�tc "The Aeronautical Rating"�



	 It would be difficult to understand how airpower was ap�plied in the Gulf War without understanding the significance of the military aeronautical rating and-directly to the point at hand-without under�stand�ing the training required to achieve that rating.  The role in Desert Shield and Desert Storm of rated aircrew members-that is, pilots, weapons sys�tem operators (WSOs), electronic warfare officers (EWOs), navigators or other Service equivalents-was pivotal.  The basis of that impor�tance was avia�tion training.  The aeronautical rating thus represents a common core of professional skill and knowledge that was brought to bear tactically in the Gulf War.  This appendix will provide the reader with a sense of that core in a brief discus�sion of undergraduate flight training.



	 The aeronautical rating was regarded differently by the various air forces with which we are concerned, but the reader should bear in mind that the common core of professional and technical skills and knowledge that the aero�nautical rating represents was more basic and impor�tant.  Simply put, the Coali�tion air forces shared an international language of airpower, one acquired as an essential part of military avia�tion training.  At the most basic level that language is English, the inter�national lan�guage of aviation.  Pilots trained to fly, according to the ICAO (Internation�al Com�mercial Aviation Organization) standards that govern interna�tional air traffic, must speak English to function within the system.�  Outside of China and the nations of the former Soviet bloc, the vast majority of military aviation training worldwide is conducted in English.



	 The hard core of this common heritage is reflected in close relations and shared professional standards among the U.S. air forces and those of the English�speaking nations of the British Common�wealth.  Standards of training and airmanship are high in all of these forces, and pilots routinely exchange assignments among them with mini�mal friction.  A U.S. Air Force or Navy fighter pilot or weapons system operator experiences no more difficulty settling into a Royal Air Force, Canadian Air Force, or Royal Australian Air Force squadron than in moving to a new squadron within his own Service.  Significantly, the Royal Saudi Air Force was able to interface far more easily and quickly with its Coalition counterparts than were the Saudi naval or ground forces.  The proximate cause was that all Saudi pilots speak English, but the common language went beyond the spoken idiom: the Royal Saudi Air Force prides itself on having taken the best of each, in training, philosophy, and equipment, from the U.S. Air Force and the Royal Air Force.�



�PRIVATE ��Basic Flying Training�tc "Basic Flying Training"�



	 The following discussion focuses on undergraduate pilot training, but the same basic points apply to the training of all rated officers.  The U.S. military pilots who flew in Desert Shield/Desert Storm were en�rolled in pilot training through a number of mediums.  All were volun�teers.  Almost with�out exception, Air Force, Navy/Marine, and Army officer pilots were college graduates when they entered flight training.  Army warrant officer pilots tended to be educated beyond the high school level.  All were required to pass a stringent flight physical emphasizing eye sight (vision correctable to 20/20 or better was required), good general health, and a stable psychologi�cal make�up.  Other screening mechanisms includ�ed administration of the AFOQT (Air Force Officer Qualifying Test) or the Navy or Army equivalent, Service academy gradu�ation, and recommenda�tions by ROTC officials.



	 The paths through undergraduate pilot training to operational flying assignments of the pilots who flew in Desert Storm are summa�rized in the three figures below.  All U.S. military undergraduate pilot training programs are based on a combination of rigorous classroom instruction, dual flight instruction, and solo flight practice.  The Air Force and Navy/Marine pro�grams last approximately a year.  The Army under�graduate helicopter pro�gram is somewhat shorter.

�	U.S. Air Force Pilot Training 











































































	(Note:  The Parentheses indicate the USAF organization at time of Desert Storm)

�	U.S. Army Pilot Training 



	

�	U.S. Navy Pilot Training



	

�	 Salient differences between the Air Force and Navy programs include the Navy's use of a turboprop rather than a jet trainer for the initial stage of undergraduate pilot training and the fact that the Navy separates its pilot trainees into specialist communities prior to award of the aeronautical rating.  A USAF Undergraduate Flight Training Table is included to give an idea of pro�gram con�tent, time spent, flying hours required, and cost using Air Force under�gradu�ate pilot training as an example.  Navy figures are broadly similar.



�PRIVATE ��	USAF Undergraduate Flight Training�



�	

���Ground Phase:	17 days	$4,300			





	Academics					56.0 hours

�



�T-37 Training:	90 days	$8,300			





	Academics			84.5 hours

	Flying			80.9 hours		62 Sorties

	Simulators			27.3 hours

�



�T-38 Training:	120 days	$162,000			





	Academics			81.5 hours

	Flying			109.8 hours		86 sorties

	Simulators			29.6 hours



	 All Air Force pilots are instrument qualified when they receive their aeronautical rating.  Air Force helicopter pilots receive their initial flight instruc�tion in helicopters within the Army training system and are assigned to helicopter units until they receive fixed�wing transition training, normally at the Captain to Major point in their careers.  As with the Air Force, all Navy pilots are commissioned officers and instrument qualified.  Navy helicopter pilots receive their initial flight training in fixed�wing aircraft and are trained entirely by the Navy.



	 Marine Corps aviators receive their basic flight instruction within the Navy training system.  The training and tactical philosophies of the aviation branch�es of the Navy and Marine Corps closely parallel one another, though the Marines emphasize direct support of troops in contact.  As with the Air Force and Navy, Marine officer aviators rotate between flying and staff assignments.  All Marine officers are line officers; support functions such as logistics and medical are provided by the Navy.  Rated Marine aviators are commissioned officers.

  

	 The U.S. Army approach to aviation differs from those of the Air Force and Navy.  This approach reflects the reality that Army aviation units support the operations of maneuver divisions and corps and fall directly under the appropriate ground unit commander.  All Army pilots receive their initial training in helicopters, and the vast majority are assigned to helicopter units.  In contrast to the Air Force and Navy, Army pilots do not receive an instrument rating as part of their initial pilot training.  The Army has no requirement for aerial navigators, although enlisted and warrant officer reconnaissance systems operators perform similar functions.  The bulk of Army pilots are warrant officers, specialist aviators who spend almost all of their careers in the cockpit and cannot command.  Officer pilots rotate into and out of flying assignments in much the same way as their Air Force or Navy counterparts.
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	�PRIVATE ��Historical USCENTAF Exercises 1985 � 1990�tc "Historical USCENTAF Exercises 1985 � 1990"�

�



�	Date 		Name





	Jul�Aug 85		Bright Star 85

	Jul�Aug 85		Inferno Creek 85*

	Apr�May 86		Accurate Test 86

	Jul�Aug 87		Bright Star 87

	Jul�Aug 87		Shadow Hawk 87*

	Jul�Aug 87		Inferno Creek 87*

	Sep�Dec 89		Bright Star  90

	Oct�Nov 89		Shadow Hawk 90*

	Oct�Nov 89		Inferno Creek 90*



	* Part of overall Bright Star Exercise



�PRIVATE ��Exercise Bright Star 85�tc "Exercise Bright Star 85"�



	1.	Exercise Description:  Bright Star 85 (BS�85) was a JCS-coordi�nated, USCENTCOM-scheduled joint/combined Field Train�ing Exer�cise conduct�ed during 13 July � 31 August 1985. [DELETED].�





	2.	Exercise Objectives:�



		a.	Conduct joint/combined interdiction, close air sup�port, and counterair operations.

	

		b.	Integrate U.S. and Egyptian air defense forces.



		c.	Conduct electronic warfare (EW) operations against Soviet-built air defense systems.



	d.	Exercise joint/regional communications connectivity.



	3.	Participating Forces and Units:�





	Force			 Unit



		8 x F�4G		37th Tactical Fighter Wing

		8 x F-4E		347th Tactical Fighter Wing

		2 x E�3			552d Air Warning and Control Wing

		2 x EC�130		7th Airborne C2 Squadron

		10 x C�130		Military Airlift Command

		3 x B�52		28th Bombardment Wing

		4 x KC�135		126th Air Refueling Wing



	4.	Sequence of Events:�



		Deployment	13 July - 2 August 1985

		Employment	3 � 10 August 1985

		Redeployment	10 � 31 August 1985









	5.	Major Milestones and Accomplish�ments:�



		a.	Despite the usual flight clearance problems at the outset, the flying operations were the most extensive and productive exercised in SWA to date.  Missions under the control of  AWACS and ABCCC included low-level navigation, airfield at�tacks, airfield defense, interdiction, close air support (CAS), dis�similar air combat training (DACT), attacks against a simu�lated carrier battle group, a live firepower demonstra�tion, air refueling, intratheater airlift, and tactical and strategic air�drops of troops and equipment.



		b.	The combination of AWACS and ABCCC proved invaluable in the safe, organized, and effective execution of the wide variety of missions.  Egyptian participation on both of these air�craft significantly enhanced the Egyptian Air Force's air de�fense command and control throughout the exercise.



		c.	F�4G Wild Weasel aircraft were deployed to SWA for the first time and demonstrat�ed their value as an extremely effec�tive defense suppression asset.  [DELETED].



		d.	The increased quantity and quality of CAS (compared to Bright Star 83) provided to USARCENT and the Egyptian ground forces caused the Egyptians to initiate a concerted effort to improve their own CAS training program.



		e.	The use of multiple drop zones and airfields throughout the exercise area provided realistic challenges to the airlift aircrews as well as the Combat Control Teams (CCTs) and the Airlift Control Center (ALCC).



		f.	 The integration of bomber and tanker forces into CENTAF air operations was excellent.



	6.	 Lessons Learned (Relearned):�



		a.	 Initial command and control of early arriving forces was a problem because the forces arrived before bare base facili�ties on the airfields were prepared to receive them.  Conse�quent�ly, personnel were billeted in civilian hotels with no commu�nica�tions links to the airbase.  Fu�ture de�ploy�ments should include communications equipment to establish links between person�nel billeted in civilian hotels and the Tactical Air Control Center for emergencies and/or changes in the flying schedule.



		b.	 U.S. Liaison Officers in the Egyptian Air Operations Cen�ter, Cairo Approach Control, Cairo West Tower, and at the American Embassy performed a crucial role in coordinat�ing a myriad of activities essential for smooth air and ground opera�tions throughout the exercise.  



		c.	 Although the opportunities for electronic combat (EC) train�ing were excellent, U.S. personnel were denied access to Egyptian surface-to-air missile and ground-controlled inter�cept sites.  Denying access to these sites prevented both U.S. and Egyptian air defense personnel from receiving valuable EC training, which should be given higher priori�ty in future exer�cise plan�ning.



		d.	 The installation of a mobile ground-controlled approach (GCA) facility at Cairo West was highly successful and helped U.S. and Egyptian air traffic controllers pro�vide posi�tive con�trol to more than 2,000 sorties.  As the only air traf�fic con�trol radar control facility in Egypt, the GCA provid�ed safe separa�tion to both arriving and depart�ing air�craft.



�PRIVATE ��Exercise Inferno Creek 85�tc "Exercise Inferno Creek 85"�



	1.	 Exercise Description: Inferno Creek 85 (IC�85) was a JCS-directed, CENTCOM-scheduled joint/combined Field Train�ing Exer�cise conducted from 31 July 1985 to 24 August 1985.[DELETED].�



	2.	 Exercise Objectives:�

	

		a.	 Maximize regional involvement in pursuit of improved security and defense capabilities.



		b.	 Conduct joint/combined air operations with the SOAF and U.S. Navy.



		c.	 Exercise portions of real-world contingency plans that center on air defense activities in the region.



		d.	 Demonstrate rapid deployment and sustainment activities in a bare base environment.



	3.	 Participating Forces and Units:�





	Force			Unit



		8 x F�15		1st Tactical Fighter Wing

		2 x E�3		552d Air Warning and Control Wing

		2 x KC�10		2d Bombardment Wing





	4.	 Sequence of Events:�



		Deployment	31 July � 11 August 1985

		Employment	12 � 18 August 1985

		Redeployment	20 � 24 August 1985



	5.	 Major Milestones and Accomplish�ments:�



		a.	 Employment operations consisted of three phases, as follows:



			(1)	Attacks against a Carrier Battle Group.  KC-10s refueled fighters from both sides.



			(2)	 Fleet defense



			(3)	 Defending airbases



	6.	 Lessons Learned (or Relearned):�

	

		a.	 There was no combined operations center to control and coordinate flying operations; future exercises should estab�lish such a center with unit representatives available during periods of intensive flying operations.



		b.	 As in previous exercises, the training environment was excellent.  This, along with the professionalism and flying expertise of host aircrews, offered an outstanding train�ing experience for deployed units.



�PRIVATE ��Exercise Accurate Test 86�tc "Exercise Accurate Test 86"�



	1.	 Exercise Description: Accurate Test 86 (AT�86) was a JCS-directed, CENTCOM-scheduled joint/combined Field Training Exercise conducted in Oman during 17 April to 8 May 1986.  [DELETED].�



	2.	 Exercise Objectives:�



		a.	 Develop a strategic deployment/redeployment plan to optimize available airlift resources.



		b.	 Demonstrate strategic deployment capabilities and com�bat readiness of selected CENTAF forces.



		c.	 Conduct combined air defense operations with the SOAF.



		d.	 Exercise long-haul joint communications among Thumrait, the U.S. Embassy in Muscat, and Headquarters CENTCOM and CENTAF in the United States.



		e.	 Exercise sustainment under field conditions in a desert environment using minimum combat and communications support.





	3.	 Participating Forces and Units:�





			Force			Unit



	12 x F�16	388th Tactical Fighter Wing

	2 x E�3	552d Air Warning and Control

	1 x RC�135 (Rivet Joint)	55th Strategic Reconnaissance 		Wing



	4.	 Sequence of Events:�

	

	Deployment 	17 � 26 April 1986

	Employment	25 April � 2 May 1986

	Redeployment	2 � 8 May 1986



	5.	 Major Milestones and Accomplish�ments:�



		a.	 This was the first deployment of F�16 and RC�135 to area. 



		b.	 The exercise again demonstrated that AWACS could operate effectively from a bare base location. [DELETED].



		c.	 The combined CENTAF, Strategic Air Command (SAC), and SOAF flying mis�sions provided excellent training for the aircrews, as had previous exercises in Oman.





		d.	 [DELETED].  The E�3 had the unique opportunity to control day VFR (no radar) fighters in an offensive role.



	6.	 Lessons Learned (or Relearned):�



		a.	 The SOAF, once again, stated its desire for air refueling by U.S. KC�10s or KC�135s.  The SOAF did not understand why the U.S. Navy provided air refueling to them during Beacon Flash exercises while the Air Force would not without a foreign military sales case.



		b.	 The number of F�16 engine problems (3 compressor stalls and 1 stall/stagnation) was significantly higher than normal, given the sortie rates and numbers of aircraft involved.  Fuels at Thumrait Air Base were tested and found to be of high quality, and foreign object damage was ruled out as a possible cause.



�PRIVATE ��Exercise Bright Star 87��tc "Exercise Bright Star 87�"�



	1.	 Exercise Description:  Bright Star 87 (BS�87) was a.  JCS-directed, CENTCOM-scheduled, joint/combined Field Training Exercise.  [DELETED].







	2.	 Exercise Objectives:�

	

		a.	 Conduct joint/combined interdiction, close air support, and counterair operations with Egyptian armed forces and the U.S. Navy, Marines, and Army Central Command.



		b.	 Conduct Electronic Warfare (EW) operations against Soviet-designed air defense systems.



		c.	 Exercise combined/joint integrated air defense command, control, and communications with host nation air de�fense forces.



		d.	 Exercise joint regional communications connectivity.



		e.	 Exercise sustainment, under field conditions, in a South�west Asia (SWA) environment.



	3.	 Participating Forces and Units:�





		Force			Unit



		8 x F�15		1st Tactical Fighter Wing

		8 x F�4G		37th Tactical Fighter Wing

		5 x B�52		5th Bomb Wing

		4 x KC�135		190th Air Refueling Group

		2 x E�3			552d Air Warning and Control Wing

		2 x EC�130		41st Electronic Combat Squadron

		5 x C�130		314th Tactical Airlift Wing



	4.	 Sequence of Events:�



		Deployment	1 July � 12 August 1987

		Employment	12 � 20 August 1987

		Redeployment	20 August - 6 September 1987



	5.	 Major Milestones and Accomplishments:�



		a.	 Ninety-two percent of the CENTAF scheduled sorties were flown, and ninety-nine percent of the sorties flown were effective, resulting in the most productive combined training exer�cise in SWA to date.  Missions under the control of AWACS included low-level navigation, airfield attack, airfield defense, interdiction, dissimilar air combat training (DACT), attacks against a U.S. Navy Surface Action Group, a live firepower demonstration, air refueling, and tactical and strategic airdrops of troops and equipment.



		b.	 This was the second time for the F�4G in SWA, and its performance demonstrated its value as a defense suppres�sion asset.  The training opportunities provided by attacks on Soviet-built air defense sites were invaluable.  In addition, F�4G operations in conjunction with Egyptian F�16s and Marine F�18s provided valuable interdiction and joint mari�time train�ing in a realistic environment.



		c.	 Electronic combat training was outstanding.  [DELETED].



		d.	 Airlift forces received valuable training in that many tons of cargo and approximately 450 troops were either airdropped or airlanded.









	6.	 Lessons Learned (or Relearned):�



		a.	 Coordination of air operations with the Egyptian Air Defense Command is a slow and cumbersome process and caused some mission cancellations and delays until the Tactical Air Control Center personnel understood the EAF coordination process and Egyp�tian personnel understood the Bright Star concept of operations.



		b.	 Conduct of air operations and training with the host nation would be greatly facilitated if knowledgeable Liaison Officers were provided at the Tactical Air Control Center to assist in coordinating flight clearances, training, use of ranges, and many other areas that must be relearned by both U.S. and host nation units during each exercise.



�PRIVATE ��Exercise Shadow Hawk 87�tc "Exercise Shadow Hawk 87"�



	1.	 Exercise Description: Shadow Hawk 87 (SH�87) was a joint/combined exercise designed to increase regional involvement in pursuit of improved security and defense.  The exercise was conducted in con�junction with Bright Star 87. [DELETED].�



	2.	 Exercise Objectives:�



		a.	 Integrate Jordanian and U.S. planning efforts to improve combined employment of both air forces.



		b.	 Conduct combined tactical air operations to include offen�sive counterair, interdiction, and close air support.



		c.	 Plan and execute combined airlift operations of RJAF per�sonnel and equipment.



		d.	 Exercise joint regional communications connectivity.



	3.	 [DELETED]

		

	4.	 Sequence of Events:�



		Deployment		15 � 23 July 1987

		Employment	24 � 30 July 1987

		Redeployment	31 July � 3 August 1987



	5.	 Major Milestones and Accomplish�ments:�



		a.	 A total of thirty-six Jordanians received orientation flights; fourteen in the F�16 and twenty-two in the E�3.



		b.	 The Rapidly Deployable Integrated Command and Con�trol (RADIC) system was deployed to Jordan for the first time.  RADIC is a lightweight system that provides the E�3 AWACS air picture to air defense staffs for use in air employment opera�tions.  The Jordanians were impressed with RADIC and wanted it back during future exercises.



		c.	 The F�16s provided opposition air for the RJAF F�1s, and, once again, the RJAF aircrews demonstrated a high level of profi�ciency in all aspects of air operations.



	6.	 Lessons Learned (or Relearned):�



		a.	 CENTAF headquarters was formed as a part of the com�bined joint headquarters, but the air war was prose�cuted from the Air Defense Operations Center (ADOC) at an�other loca�tion.  As a result, CENTAF was not able to ef�fectively inter�face with their Jordanian counterparts and had little con�trol of the air war.  One lesson learned was that future exercises should con�sid�er de�ploy�ment of a Tac�ti�cal Air Control Center and colloca�tion of CENTAF with the RJAF ADOC.



		b.	 The RADIC was not operational during three of the six exer�cise employment days due to a lack of spare parts and inade�quate time for system setup and checkout.  The recom�menda�tion followed that future exer�cises should include earli�er de�ploy�ment of RADIC and more spares to ensure that it is fully oper�a�tional for the entire exer�cise period.



		c.	 Problems were encountered with distribution of the Air Task�ing Order (ATO).  The plan was to distribute the ATO via host nation facsimile systems, but the ATOs were trans�mitted at too low a priority and U.S. person�nel did not know where the fac�simile systems were located.  Future exercises were recommended to continue with the fac�sim�i�le sys�tem for ATO distribution.



�PRIVATE ��Exercise Bright Star 90�tc "Exercise Bright Star 90"�



	1.	 Exercise Description:  Bright Star 90 (BS�90) was a JCS-di�rected, CENTCOM-scheduled, joint/combined Field Training Exer�cise.  [DELETED].�



	2.	 Exercise Objectives:�



		a.	 Conduct joint/combined counterair and EW air opera�tions with U.S. Navy, Marine,  and Army forces and the Egyp�tian armed forces (EAF).

	

		b.	 Conduct EW operations against Soviet-made Egyp�tian air defense systems.



		c.	 Exercise joint regional communications connectivity.



		d.	 Exercise sustainment under field conditions in a SWA envi�ronment, using minimum combat and support equipment.



	3.	 Exercise Forces:�





		Force			Unit



		8 x F�15		1st Tactical Fighter Wing		

	7 x F�4G	35th Tactical Fighter Wing

	4 x EF�111	366th Tactical Fighter Wing	

	2 x EC�130	41st Electronic Combat Squadron

	3 x KC�135	340th Air Refueling Wing

	2 x B�52	379th Bombardment Wing

	2 x E�3		552d Air Warning and Control Wing

	5 x C�130	Military Airlift Command







	4.	 Sequence of Events:�



		Deployment	15 September � 9 November 1989

		Employment	11 � 16 November 1989

		Redeployment	17 November � 12 December 1989



	5.	  Major Milestones and Ac�complish�ments:�



		a.	 Bright Star 90 continued emphasis on EW oper�ating in an environment that included Soviet-made air defense sys�tems.



		b.	 EF�111 aircraft participated for the first time, and inte�grated employment operations were flown using the capabili�ties of both the EF�111 and the F�4G Wild Weasel.



		c.	 EC�130 (Compass Call) aircraft participated for the first time.  Communications jamming parameters were restricted by the host nation, and this degraded training effectiveness for both U.S. and Egyptian forces, an unfortunate but necessary precau�tion. 



		d.	 AWACS proved invaluable in the safe, organized, and ef�fec�tive execution of a wide variety of missions.  Egyptian partici�pation on board AWACS enhanced combined air defense opera�tions throughout the exer�cise.



		e.	 EW training was also excellent.  F�4Gs employed self-pro��tection countermeasures by integrating flying tactics with chaff dispensers and electronic countermeasure (ECM) pods against Egyptian air defense radars, resulting in a realistic war�time environment.  B�52s conducted active ECM against the Egyp�tian threat systems and also received excellent train�ing.



		f.	 Airlift forces airdropped or airlanded over 450 personnel and many tons of cargo.  A combined airdrop by 18 Egyptian and U.S. C�130s demonstrated a high level of aircrew proficiency.



	6.	 Lessons Learned (or Relearned):�



		a.	 As in previous exercises, the coordination and integration of flying activities continued to be a problem.  [DELETED].



		b.	 After the startup coordination problems were resolved, integration with the EAF went better than in previous Bright Star exercises.  Perhaps the most significant “lesson learned” for CENTAF was an awareness of the EAF coordination process and the need to make sure that exercise scenarios include time to smooth out disconnects during initial air operations.



�PRIVATE ��Exercise Shadow Hawk 90�tc "Exercise Shadow Hawk 90"�



	1.	 Exercise Description:  Shadow Hawk 90 (SH�90) was a joint/combined exercise designed to increase regional security and defense capabilities.  The exercise was conducted in conjunction with Bright Star 90.  [DELETED].�



	2.	 Exercise Objectives:�



		a.	 Conduct combined/joint training of staff officers in preparing, planning, and executing joint operations.



		b.	 Plan and conduct combined/joint training operations related to tactical air operations and tactical airlift.



		c.	 Exercise communications and air defense systems in an elec�tronic warfare (EW) environment.



		d.	 Conduct training in crisis resupply operations.



	3.	 Participating Forces and Units:�





		Force			Unit



		12 x F�4		122d Tactical Fighter Wing (ANG)

		 6 x F�16		363d Tactical Fighter Wing

		 2 x E�3		552d Air Warning and Control Wing

		 3 x C�141		438th Military Airlift Wing



	4.	 Sequence of Events:�



		Deployment	17 September � 29 October 1989

		Employment	29 October � 3 November 1989

		Redeployment	3 � 15 November 1989





	5.	 Major Milestones and Accomplish�ments:�



		a.	 A mix of tactical, AWACS, and airlift sorties were flown to include counterair and interdiction by F�16s along with two airborne assaults of Jordanian personnel and equip�ment by the airlift forces.



		b.	 Four days of scenario activities:  two days of offensive action by the Jafr-based F�16s and RJAF F�5s aided by AWACS, and two days of defensive activities with opposition provided by RJAF F�1s and F�5s.  AWACS was netted with Jordanian ground radar sites for a combined air defense sys�tem.



		c.	 Electronic combat was exercised with F�16s.  [DELETED].



	6.	 Lessons Learned (or Relearned):�



		a.	 Pilots reported that the opportunity to work together was a valuable experience and trained them to accomplish their mission better.



		b.	 Although the AWACS successfully controlled all required air�to�air events, the exercise would have gone more smoothly had AWACS deployed earlier and had the exercise familiar�ization (FAM) period included two FAM days instead of one.



	Exercise Inferno Creek 90



	1.	 Exercise Description:  Inferno Creek 90 (IC�90) was a JCS-directed, CENTCOM-scheduled joint/combined Field Training Exercise conducted from 24 October to 18 November 1989.  This exercise was conducted in conjunction with Bright Star 90. [DELETED].�



	2.	 Exercise Objectives:�



		a.	 Conduct and evaluate combined operations.



		b.	 Integrate Oman/U.S. combined planning.



		c.	 Enhance integrated air/ground close air support (CAS) operations.



		d.	 Maximize use of prepositioned assets.



	3.	 Participating Forces and Units:�





		Force			Unit



		6 x F�16		363d Tactical Fighter Wing

		2 x E�3			552d Air Warning and Control Wing



	4.	Sequence of Events:�



		Deployment	24 October � 2 November 1989

		Employment	3 � 8 November 1989

		Redeployment	10 November � 12 December 1989



	5.	Major Milestones and Accomplish�ments:�



		a.	 The return of the AWACS with the RADIC System signifi�cantly improved airfield defense capability and provided valu�able training benefits to both CENTAF and SOAF air de�fense controllers and staff officers.



		b.	The airfield attack and airfield defense scenarios offered high�quality training.  



	6.	Lessons Learned (or Relearned):



		a.	The Inferno Creek/Accurate Test exercises provide high-quali�ty training. [DELETED].�

�	Appendix E�PRIVATE ��

�









	�PRIVATE ��Desert Shield Exercises��tc "Desert Shield Exercises�"�



	Unique and Recurring Training Exercises

	

�Exercise Initial Hack	24 � 26 Oct 1990

Objectives:



	•	Increase operations tempo, C3, two carrier simulta�neous operations, joint/combined planning, and tanker opera�tions in mul�tiple, simul�taneous refueling tracks.



	•	Expose participants to conditions duplicating actual scenarios, continuous operations, and air/ground staff opera�tions.



Concept of Operations:



	•	Exercise tanker and receiver flows to planned orbits and tracks; simultaneous interdiction, close air support (CAS), and air�to�air operations [DELETED] fly EC�130 (ABCCC) sorties as required; conduct forty-eight hour continuous operations with an airspace control plan.



	[DELETED].



Highlights:



				Number of Sorties Flown

�

Fighter	Tanker	Air-to-Air	AWACS 	Total

�

	282	88	48	13	431



Participants were USAF, Navy, RSAF, RAF, CAF.

�Exercise Imminent Thunder	15 � 20 Nov 1990



CENTCOM Objectives:



	•	Joint/combined training and interoperability of friendly forces, enhance coordination and communication capabilities, improve joint/combined air operations, enhance Naval surface operations, exercise combined link�up and reinforcement operations, conduct amphibious operations, and conduct carrier battlegroup operations in support of amphibious operations.



CENTAF/RSAF Objectives:



	•	Exercise D�Day alert interdiction package; execute mission commander's operations order; exercise CAS C3 process and con�duct CAS/offensive counterair (OCA)/air interdiction (AI) missions in a coordinated manner; support amphibious operations; and coordinate search and rescue/combat search and rescue (SAR/CSAR).



Concept of Operations:



	Phase 1 



	Offensive Air Operations:



	•	Perform alert notice and simulate aircraft/crew generation; simu�late D�Day. [DELETED].



	CAS/AI



	•	Exercise the Tactical Air Control System (TACS) C2 in a limited jamming environment, integrate CAS/kill zones, and fly integrated AC�130/A�10 night antiarmor operations.  [DELETED].

		



	Phases 2 through 5



	Amphibious Operations, Reinforcement, Redeployment



	•	Establish amphibious operating area and support Navy and Marine operations; missions included DCA (ground alert), CAS, air�to�air CAPs, and air refueling.



	SAR/CSAR



	•	SOCCENT/CENTAF exercised Helos and A�10s with two preplanned pick ups and an immediate launch.  [DELETED].



Highlights:



	Phase 1



		A total of 2,300 sorties were flown, with thirty composite force packages and 1,300 CAS sorties.  D�Day (dress rehearsal) involved:  twelve composite force packages, 273 sorties, and six air�field attacks.  The mission commander operations order was exercised.



	Phases 2 through 5



		A total of 550 sorties were flown, with CAS/Navy AOA support:  88 USAF and FAF CAS sorties and 35 tanker sorties.



 Exercise Desert Force			5 � 7 Dec 1990



Objectives:



	•	Conduct two carrier simultaneous operations, coordinate command and control, airspace management plans, CSAR, and tanker and re�ceiver flows to planned orbit and tracks.



	•	Fly composite force integrated training with Coalition forces.

�Concept of Operations:



	•	Fly a dress rehearsal of actual D�Day  [DELETED].



Highlights:



	A total of 430 sorties were flown by the following Coalition forces:  USAF, FAF, CAF, RSAF, USN, and RAF.



 Air-To-Air Training Exercises		East 17 � 19 Dec 1990

			West 22 � 23 Dec 1990

Objectives:



	•	Practice air combat maneuvering (ACM) and improve AWACS Weap�ons Director (WD) proficiency.



	•	Exercise High Value Airborne Asset (HVAA) protection and F�1 dis�similar air combat training.



Concept of Operations:



	East:  ACM-two versus two aircraft  [DELETED].



	West:  ACM-two versus two and two versus four aircraft  [DELETED].

�Highlights:



	More than 200 sorties were flown with the following participants:



					HVAA:				

					AWACS		Tankers

					Compass Call	ABCCC



			Blue Air:								USAF-F�15,	RSAF-F�15

				RAF-Tornado F�3	FAF-M�2000



					Red Air:			

					USAF-F�16,	CAF-CF�18

					USMC-F/A�18	IAF-Tornado

					KAF-F�1



 Exercise Fish Barrel			7 � 9 Jan 1991



Objectives:



	•	Evaluate the C2 procedures. [DELETED]. Exercise procedures for attacking armor both in day and night, and practice CAS sortie distribution.



Concept of Operations:



	•	Perform CAS and AI using friendly ground forces; incorporate Night Canon training.  Fly dedicated AWACS/ opposing air; concentrate package training  [DELETED].

�Highlights:



	There were 360 daytime and 216 nightime CAS/AI sorties flown with the following participants:



		CAS/AI Training				

			USAF	A�10, OA�10, AC�130, F�16, F�15E, F�111F

			USN	A�6

			USMC	F/A�18, AV�8B, A�6

			USA	AH�64, OH�58D, AH�1

			KAF	A�4

			RSAF	F�5

			RAF	Jaguar

			FAF	Jaguar



	Package Training					

		USAF	F�16, F�4G, B�52, F�15E, F�15, EF�111, F�111F

		CAF	CF�18

		RAF	Tornado F�3, GR�1

		RSAF	F�15, Tornado

		FAF	Jaguar, M�2000, F�1CR



	Navy Package Training				

		USN	A�6E, A�7, F�18, F�14, EA�6B, KA�6D

		USAF	EF�111, F�4G

		RSAF	Tornado IDS

		RAF	Tornado GR�1



 Joint SAR/CSAR Exercise		11 Jan 1991



Objectives:



	•	Exercise assets and C3.



Concept of Operations:



	•	Conduct three rescue missions (2 SAR and 1 CSAR), two night and one day extraction, and operate C3 through AWACS to the Joint Rescue Coordination Center.



Highlights:



	The participants were:  RSAF-Bell�212, USN-HH�60, and SOCCENT- MH�53, MH�60.



 Tanker/Airspace Control Exercise	6, 13 Jan 1991



Objectives:



	•	Fly tankers at D�Day-level sortie requirements, utilize AWACS for tanker control, and test air traffic control procedures in saturated airspace conditions.



Concept of Operations:



	•	Fly the maximum number of tankers and fighters for short periods of time, activate air refueling tracks not used during training, and man all AWACS orbits.



Highlights:



	The participants and number of refueling tracks were:





				6 Jan	13 Jan

					



Tankers		57	72

Air Refueling Tracks	19	20

Receivers	105	136



 ATO Generation Exercise		12, 16 Jan 1991



Objectives:



•	Exercise full ATO cycle.







Concept of Operations:



•	Strictly a “paper” exercise that started with initial planning and target nomination in the Guidance, Apportionment, and Targeting cell to the production and distribution of the D+2 ATO in the ATO Division.



Highlights:



Both days were required to smooth out the process, and difficulties were experienced processing the ATO into the Computer Assisted Force Man�age�ment System.



�PRIVATE ��Recurring Training and Exercises�tc "Recurring Training and Exercises"�



 Air Defense Exercise	Weekly Nov/Dec 1990



Objectives:



	•	Exercise C3, practice detection, identification, and reaction.



Concept of Operations:



	•	Scheduled every week [DELETED].

	

Highlights:



	There were 178 sorties over 14 vulnerability periods. The participants were:



		Fakers			

		USMC		F/A�18, A�6, AV�8B

		USAF		F�15E, EF�111, F�111F, F�4G, F�16

		USN		A�6, A�7

		RAF		Tornado GR�1

		FAF		Jaguar







		Defensive Counterair	

		USAF		F�15

		USMC		F/A�18

		USN		F�14

		RSAF		F�15, Tornado ADV

		CAF		CF�18

		RAF		Tornado F�3



 Package Training		Weekly Sep 1990 � Jan 1991



Objectives:



	•	Promote interoperability of friendly forces, conduct integrated train�ing, and exercise actual operations and procedures, planning, tactics, and C3.



Concept of Operations:



	•	Enhance unit training programs by formally establishing two days a week (afternoon and night) for flights, designate mission command�ers for each package.



Highlights:



	Over 4,000 sorties were estimated flown, and all aspects of the integrated air campaign were exercised.



 CAS/AI Training		Weekly Sep 1990 � Jan 1991



Objectives:



	•	Exercise elements of TACS that support CAS and AI missions, i.e., fighters, WOC, TACC/Combat Ops, CAS Director, and ABCCC, ASOC, TACP, AFAC, GTAC, ANGLCO [Air and Naval Gunfire Liaison Compa�ny (USMC)] Team.



	•	Develop and exercise C2 procedures; familiarize pilots and control�lers with terrain, landmarks, and meteorological conditions.



	•	[DELETED].



Concept of Operations:



	•	Fly CAS with different controlling agencies.  [DELETED].



	•	The priorities were:  CAS-support controllers with field exercises; AI-target areas near anticipated war operations.



Highlights:



	A maximum of 110 sorties per day with the following participants:



		CAS	

		USAF 		A�10, OA�10, F�16, AC�130, C�130

		USA		AH�64, AH�1, OH�58

		USMC		AV�8B, F/A�18

		FAF		Jaguar



	AI

		USAF	A�10, F�16, ABCCC

		USMC	AV�8B, F/A�18, A�6

		USN	A�6

		RSAF	F�5

		KAF	A�4

		FAF	Jaguar

		RAF	Jaguar



 Night canon: 	Weekly Dec 1990 � Jan 1991



Objectives:



	•	Develop best tactics, C2 methods, and BDA capability using tasked mission aircraft; and prac�tice airspace deconfliction.



Concept of Operations:



	•	Conduct night antiarmor attacks.



Highlights:



	A maximum of 48 sorties were flown at night.



			



 Border Air Refueling	         Daily  17 Dec 1990 � 9 Jan 1991

	 and Intercept Exercise



Objectives:



	•	Demonstrate air combat readiness/capability, re�duce predictability, and increase fighter/AWACS proficiency.



Concept of Operations:



	•	Give Iraq a look, increase border presence (visi�ble).



	•	[DELETED].



Highlights:



	Sorties averaged 24 to 32 per day. 

�	Appendix F�PRIVATE ��

�







	�PRIVATE ��Flag Exercises�tc "Flag Exercises"�



�PRIVATE ��Red Flag�tc "Red Flag"�



	 Red Flag had its roots in Vietnam.  Spurred in part by relatively low exchange rates against North Vietnamese MIGs, Air Force officials returned to the institutional memory that roughly ninety percent of the aircrew losses occurred within the first ten combat sorties.  Military leaders believed that combat losses could be reduced if aircrews were “seasoned” in a controlled environment similar to combat. Several pro�posals were made that optimized the mix of units participating against associated costs.  In 1975 General Dixon, Commander of Tactical Air Command, declared that the first Red Flag exercise would provide the highest sense of realism in an enemy threat environment that peacetime training could offer.



	 Lessons learned from Vietnam became the guiding light for Red Flag exercises.  This exercise is not a forum for checking out new people or developing new tactics but rather for evaluating approved tactics, gaining confidence in flight skills, and learning to orchestrate the efforts of a composite force.  Safety is a paramount consideration for the 10 sorties that each aircrew flies. The tempo of realism increases gradually throughout these 10 days.  Tactical Air Command's goal for Red Flag participation is once every 15�18 months per aircrew.  The exercise lasts approximately 6 weeks and is subdivided into 3 two-week periods.  Units rotate crews in for each two-week period to allow maximum participation. Red Flag is scheduled approximately 3 times a year and costs roughly $1.5 million per exercise, excluding costs for infrastructure support and range.  The overall exercise objective is to provide a safe, simulat�ed combat environ�ment that allows participants to employ composite force tactics against strategic and tactical targets defended by a challenging, integrated air defense system. The following tables identify statistics about all flag exercises from their inception to the Gulf War.

�	Flag Exercises�



	



�PRIVATE ��Year�Red�Green�Maple�Sorties�Hours�# Aircrews��

1975	1				552	671		unknown

1976	9				9535	15363		2827

1977	10				16596	27645		6975

1978	9			2	19350	32164		6958

1979	7			2	19440	33930		9240

1980	3			2	10185	17718		6084

1981	3	1		2	17878	3022		7982

1982	3	1		2	15753	25821		6758

1983	3	1		2	16043	27033		6334

1984	4	1		2	19781	34248		7167

1985	3	2		2	22561	40893		8440

1986	3	1		2	16678	30734		6309

1987	4	1		2	20095	37252		6431

1988	3	1		1	16641	28630		4434

1989	4	1		1	19135	34530		4816

1990	3	1		1	14522	25489		4465





	Flag Exercises� (continued)



	



�PRIVATE ���Coalition Participants in Red Flag Exercises���

	Year:	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91

�



Britain		X		X	X	X	X	X	X	X	X	X	X	X	X	X

Canada			X	X		X	X	X	X	X	X	X	X	X	X	X

Egypt							X			X

France						X	X		X	X		X		X	X

Italy															X

Saudi Arabia

	Flag Exercises� (continued)



	

�



	Canada	Egypt	France	Britain	 Italy	Saudi Arabia

�

	CF�5	F�16	Jaguar	Buccaneer	C-130	F-5E

	CF-147	F-5E	C-160	C-130K	Tornado	

	CC-30		F-1	Jaguar		

	CF-18		C-130	Harrier		

	CF-104			Tornado		

	CH-136			Vulcan		

				C-130R

				F-106

				F-4M

				VC-10

				Victor





	Flag Exercises� (continued)



	



�PRIVATE ���Other Foreign Participants in Red Flag Exercises��

	Year:	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91

�



Australia						x		x			x			x		x

Belgium									x		x		x			x

Denmark									x							x

Germany		x		x	x	x		x		x				x	x

Greece					x		x						x

Israel				x									x

Jordan						x		x		x			x

Korea				x	x				x						x

Netherlands								x	x	x			x

Norway										x	x			x

Singapore							x	x		x			x

Thailand						x

Turkey					x

�	 Red Flag exercises require a geographical space large enough to accommodate large composite force packages:  interdiction sorties that may stretch tens of miles enroute to targets; air defense fighter tactics that may at times begin intercepts beyond visual range (30�50 nm) and take anoth�er 20 miles horizontally and 30,000 feet vertically to complete their engage�ment; several hundred aircraft without supersonic restric�tions; air�to�ground targets (airbases, bridges, tanks, etc.) the same size and compo�si�tion as wartime targets; and an airbase that can handle the launch, recovery, and emer�gency landings of all the airplanes. The enor�mity of the task and requirements for the training environment point�ed toward federal land in the Nevada desert, depicted on the follow�ing map.



	 Each scenario pits a blue force, whose objective is to attack red interdiction and close air support targets, against a red force whose objec�tive is to defend its resources.  The mock war is controlled by range procedures, participant training objectives, a red force cadre that exercis�es control of the intensity and tempo of air combat consistent with train�ing objectives, and range safety personnel.  The Nellis AFB “aggres�sors” are the cadre of red fighters, that emulate enemy fighter tactics.  Other air de�fense fighter units that are evaluating their combat air patrol (CAP) and air base defense tactics augment the aggressors.  Ground-based area and point defenses form the other half of the enemy integrated air defense system (IADS).  Manned and unmanned threat emitters run by civilian contractors and the Red Flag staff simulate Soviet-style ground threats such as the SA�2, 3, 4, 6, 8 and ZSU 23�4, providing realistic acquisition, track, and launch indications to blue force aircraft.  The underlying Red Flag objective is to train the blue forces by creating an environment in which blue forces have to be vigilant and execute tactics that ensure mission success while minimizing simulated losses.�  The following table  listing red force units from Green Flag 90�4 was con�duct�ed Au�gust 1990, and is typical of all flag exercises.

�	Distance Map



	

�	 Blue forces constitute the largest group of participants during Flag exercises and are composed primarily of fighter forces.  Over the years increasingly more participants have come from Strategic Air Command (SAC), Military Airlift Command (MAC), the Navy, the Marines, the Army, and the foreign nations.  The following table listing  blue force participants from Green Flag 90�4 is representative of the types and quantities of aircraft in each flag exercise.







	Summary of Red Forces in Green Flag 90-4�



	



�



Unit	 Aircraft	Home Base	Number of	Flight Hours 	(Number)					Sorties

�



56 TTW	F-16 (8)	MacDill AFB, FL	AD-213		414.1

57 FWW	F-16 (6)	Nellis AFB, NV	AD-281		388.8

58 TTW	F-16 (6)	Luke AFB, AZ	AD-94		153.2

388 TFW	F-16 (6)	Hill AFB, UT	AD-63		137.4

VMFA-235	F/A-18 (6)	MCAS Kaneohe Bay, HI	AD-54		62.5

41 ECS	EC-130H (1)	Davis-Monthan AFB, AZ	C3CM-8		44.5

RTTF	KC-135 (3)	March AFB, CA	AAR-46		200.8



			Total	759	1,401.3





�

�PRIVATE ��	Summary of Blue Forces in Green Flag 90-4�



	



���

Unit	Aircraft		Type/Number	Flight

	Number	Home Base	of Sorties		Hours

�



36 TFW	F-15 (8)	Bitburg AB, GE	AD-183		274.5

422 TES	F-15 (2)	Nellis AFB, NV	AD-7	   	  6.8

32 TFS	F-15 (8)	Soesterburg AB, NL	AD-69		101.6

33 TFW	F-15 (10)	Eglin AFB, FL	AD-366		599.5

121 TFW	A-7D (6)	Rickenbacker ANGB, OH 	AI-114		126.2

27 TFW	F-111D (8)	Cannon AFB, NM	AI-146		191.0

366 TFW*	F-111A (6)	Mt Home AFB, ID	AI-50		  58.9

388 TFW	F-16 (10)	Hill AFB, UT	AI-304		467.5

VMFA-235	F/A-18	MCAS Kaneohe Bay, HI	SEAD-101		150.9

VMAQ-4	EA-6A (3)	NAS Whidbey Island, WA	SEAD-25		   37.6

67 TRW	RF-4C (6)	Bergstrom AFB, TX	RECCE-177		345.1

52 TFW	F-4G/F-16 (4)	Spangdahlem AB GE 	SEAD-90		156.3

35 TFW	F-4G (10)	George AFB, CA	SEAD-183		272.4

4443 TEG	F-4G (3)	George AFB, CA	SEAD-18	  	26.7

43 ECS	EC-130H (2)	Sembach AB GE	C3CM-15	  	35.4

41 ECS	EC-130H (2)	Davis-Monthan AFB, AZ	C3CM-37		  97.2

42 ECS	EF-111 (3)	RAF Upper Heyford UK	EW, C3CM-79		142.1

390 ECS	EF-111 (3)	Mt. Home AFB, ID	EW, C3CM-90		151.7

552 AWACW	E-3 (2)	Tinker AFB, OK 	C3-49		179.1

55 SRW	RC-135 (2)	Offutt AFB, NE	C3I-30		210.3

42 BMW	B-52G (2)	Loring AFB, ME	AI-41		217.9

379 BMW	B-52G (2)	Wurtsmith AFB, MI	AI-44		180.9

416 BMW	B-52G (2)	Griffiss AFB, NY	AI-33		176.0

RTTF	KC-135 (7)	March AFB, CA	AAR-153		644.0

63 MAW	C-141 (3)	Norton AFB, CA	 25		   57.1

317/435 TAW	C-130 (4)	Pope AFB, NC	 25	  	 53.4



			Total	2,454	4,960.1

*Core Unit

�	 Well in advance of any Flag exercise, objectives are defined and a scenario is written. Planning staffs and mission directors are assigned by the numbered Air Forces to orchestrate the efforts of everyone participating.  Units, with agreement from their higher headquarters, volunteer, based on their training requirements, availability, and funds remaining. The complex logistical problems are worked out during various predeployment conferences and form a basis for contingency deployment planning.



	 Specific flag training begins several months in advance of the deployment.  Squadron weapons and training officers develop specific unit training requirements and a plan to meet the objectives.  Aircrews are identified based on their needs, availability, experience, and squadron positions (flight lead, instructor, etc.).  Ground training is a mixture of self-paced and class academics covering three main categories:  flight/ weapons safety and range orientation, equipment, and tactics.  If the unit objective is the live drop of a particular kind of ordnance, detailed ground academics provide a thorough refresher about the weapon, flight restrictions, preflight, delivery parameters, and safe escape.  Other equip�ment items covered will be electronic countermeasure (ECM) pods, radar, Have Quick, LANTIRN or other lasing devices, and survival equipment, to name a few.  The unit weapons shop develops a number of weapons delivery tactics consistent with training objectives and the flag scenario.  Tactics discussions are a refresher of unit tactics and an overview of other unit procedures and tactics, including the enemy's.  Emphasis is placed on flying the flag crews together to the maximum extent possible, and special flying programs were initiated to ensure each participant is fully qualified and proficient in all aspects of his mission.



	 Planning staffs normally deploy to Nellis several days in advance of the exercise participants.  Their function is to review the scenario and act as a higher headquarters planning staff.  Academics may or may not be given to the mission directors and their planning staffs, depending on their requests.  All aircraft arrive on a Saturday, and maintenance prepares for operations on Monday.  Sunday the aircrews receive ground academics and are given their first Air Tasking Order (ATO).  As mentioned earlier, the two-week exercises gradually increase in complexity and tempo.  An example of a typical training schedule and scenario follows.�

�	Typical Schedule



	

�	Typical Schedule-continued



	



























































	 The first missions are flown for range orientation.  A mission com�mander is assigned for the day's operations; he integrates the efforts of package commanders who plan and coordinate each of three successive waves.  Package commanders are responsible for coordinating and decon�flicting the tactics for their “gorilla” packages.  Additionally they discuss air and SAM defense tactics with their air and EW support.  All the ele�ments of a composite force, including the launch sequence, refueling, formations, and ingress and egress, are practiced in a benign environment.



	 The ATO is disseminated to all units.  Flight leads identify which packages they are assigned along with their targets and support assets.  The mission commander holds a meeting of all flight leads to discuss tactics and a general game plan.  Flight leads discuss the best way their aircraft can support the mission.  After the meeting, flight leads get together with the aircrews of their flight and tasks are delegated.  For the F�16, assuming a flight of four aircraft, the lead and number three aircraft may determine target area tactics and deconflict with other flights in the area.  The number two aircraft may be assigned to plan the route and number four to get the intelligence assessment and weapons data.  The details of subordinating tasks are left to flight lead discretion.  Every area of the mission, which includes mission data, ground proce�dures, depar�ture, refueling, ingress, target area, egress, and landing, is planned.



	 After the mission has been planned in detail, a mass briefing with all participants is held to brief the overall operations.  These details include the day's objectives, weather/notice to airmen (NOTAMS)/timehack (syn�chronized time check), intel scenario, red force operating instructions and special instructions, blue force operations, and safety.  Immediately after the mass brief, participants go to individual flight briefs where the details of flight operations are enumerated. Every aspect of the mission and areas of potential impact are discussed.



	 Probably the greatest learning tool available at Red Flag is the ability to accurately reconstruct the mission.  Every training situation can be broken into three components:  planning, execution, and evaluation.  Participants learn in each of the three phases, and because the process is experiential rather than intellectual, events can be measured and remem�bered.  The Red Flag facility is an excellent environment for all stages.  During the planning stage, all participants have the opportunity to interact and exchange information.  It becomes more than rote memory; it be�comes an application of the aggregate of learning experiences of the forces throughout the years.  The addition of foreign participants and sister Services has broadened the learning environment, enabling the Coalition to fight as a single air force.



	 The actual mission can be monitored from select briefing rooms using the Red Flag Measurement Debriefing System (RFMDS). The RFMDS is an advanced training system that records and displays the activities and results of simulated tactical air combat missions flown on the Nellis range complex.  The aircraft flying with the RFMDS pods allow Red Flag mis�sions to be monitored live and replayed for postmission analysis.  Each aircraft is monitored electronically, and a computer-enhanced dis�play provides real�time depiction of the battle, across the full spectrum of operations for the entire Red Flag training area.  Commanders, plan�ning staffs, and crews who are not flying can monitor the battle as it unfolds in the Red Flag facility.



	 The day's operations are debriefed in a similar manner.  After land�ing, crews debrief and record results and significant lessons or factors affecting their package.  Pertinent information for the flight includes conduct of the flight, strengths and weaknesses of the tactics, and hits and misses of the weapons.  Shots taken or observations about other members of the gorilla are recorded and passed to the mission commander.  He debriefs all members of the package using the RFMDS to illustrate valu�able points, areas of contention, or positive learning situations.  After the mission commanders (both Blue and Red) have debriefed, a final mass debrief is held to discuss lessons learned, the conduct of the day's opera�tions, and safety factors.  Finally, aircrews pick up the ATO for the next day and begin planning.



	 The RFMDS provides feedback and is an important learning tool avail�able on the Nellis ranges.  The following examples depict a sample RFMDS mission with high�activity (aircraft graphic) and low�activity (trian�gle) aircraft tracks.  When tracking in high-activity mode, the RFMDS can depict an aircraft in time and three�dimensional space, provide perfor�mance data on that aircraft, and show positional relationships with other high�activity aircraft, surface threats, or ground targets.  An aircraft must be equipped with an Aircraft Instrumentation Subsystem (AIS) for tracking as high activi�ty.  The RFMDS is designed to permit low�altitude tracking of aircraft in specified operating areas.  The system depicts low�activity aircraft in time and two�dimensional space.  The aircraft must be trans�mitting its scheduled identification, friend or foe (IFF) Mode III squawk to be tracked as low activity.  The major limitations of the system are that a maximum of thirty-six high�activity aircraft can be displayed at one time, and most C�130 and all C�141 aircraft lack interface capability for high�activity tracking.  An example of a RFMDS high/low activity dis�play is provided.



	 The RFMDS can also display the event time and type of weapons deliv�ery:  air�to�air, air�to�surface, and  surface�to�air.  Air�craft  weap�ons

�FMDS High/Low Activity and RFMDS Simulation Results



�systems must inter�face directly with the AIS to be displayed, and the aircraft must be track�ing in the high�activity mode.  For air�to�air and surface�to�air weapons, the system can also identify the targeted aircraft if that aircraft is tracking in the high-activity mode (see following Figures for air-to-air and surface-to-air RFMDS depictions).  Several major limita�tions de�grade mission recon�struction; although the system knows who is shooting whom, the fly�out of air�to� air missiles is not deter�mined; the system is not inter�faced with the high-speed anti�radiation missile (HARM) and therefore does not know what it was target�ed against; and the system can not display shots on low�activity tracked targets.



 The RFMDS can simulate the results of the employment of many air�to�air, air�to�surface, and surface�to�air weapons. Results of the simu�lation can include graphic depiction of the fly�out, probability of kill, kill or miss, and reasons for miss. To achieve a weapons delivery simulation, the RFMDS must record the delivery event and for air�to�air and surface� to�air weapons identify the targeted aircraft.  Four major limitations of weapons simulations are:  a) they are only simulations and not actual, b) the AGM�65 and AGM�88 are not available, c) simulations are not affect�ed by ECM and chaff, and d) high-fidelity simulations are only available for selected targets and aircraft.



 The Red Flag building contains six separate consoles for aircrew feedback.  Each console permits independent monitoring of the live mis�sion or replay of a previously recorded mission on three independent monitors.  Four of the consoles provide large dual�screen displays for utilization by large groups.  Two consoles can record one display on standard 3/4-inch tape for replay on a separate video cassette player. Each console has a color printer for printing a snapshot of the mission.  Aircrews may schedule the use of a console for individual mission de�brief/analysis or request recording of the mission on videotape for docu�mentation and later review at home station.



 An additional resource available to the aircrew for debrief is the Television Ordnance Scoring System (TOSS), a precision electronic cam�era and computer measurement system.  Cameras record the impact of muni�tions, and computers measure the impact points that can be displayed as videos or graphics with measured results.  Not all targets on the Nellis ranges are instrumented.

�RFMDS Shot Pairing, Centroid View 

and RFMDS Shot Pairing, Pilot View





	

�	RFMDS Shot Pairing, Threat Boresight View

	and RFMDS Point Target





�	Appendix G�PRIVATE ��

�









	�PRIVATE ��B-52 Training-The Diego Garcia Problem�tc "B-52 Training-The Diego Garcia Problem"�



	 Between 9 August and 16 August 1990, Strategic Air Command (SAC) deployed twenty B-52s to Diego Garcia, a small island in the Indian Ocean.  Diego Garcia became the first bomber operations base supporting U.S. Central Command (USCENTCOM) in Desert Shield.  It has a tropical climate, a factor that posed many training problems in the ensuing months.

 

	 [DELETED].  Crews and main�tainers were experienced at conventional opera�tions from deployed loca�tions but lacked specific expertise in Southwest Asia (SWA), since the bulk of their previous training focused on a conven�tional war in Europe.�  This necessitated a training program to expose the crews to SWA tactics.  The program had to be conducted on a remote tropical island over 3,000 nauti�cal miles from the Kuwaiti Theater of Operations.



	 The forces deployed to Diego Garcia were faced with a training task unique to Desert Shield.  To train for the developing conflict proper�ly required access to the Arabian Peninsula and integration into the U.S. Air Force, Central Command (USCENTAF) Desert Shield airspace manage�ment system.  The Kingdom of Saudi Arabia, allowed B-52 training on 20 August 1990.  These late August missions provided opportunities for aircrews to gain a basic orientation of the terrain characteristics and regional communication procedures, including communicating with the AWACS.�



	 [DELETED].



	 The training program that evolved on Diego Garcia involved a low number of sorties per month, mandated by the long duration of the missions and the scarcity of the resources at the remote base.  To maxi�mize efficiency, mission profiles and routes were developed to provide  navigation and packaged fighter operations. [DELETED].�  



	 Gradually, adequate training profiles were developed, coordinated with CENTAF, and flown.  Two distinct training profiles soon emerged, one over the Arabian Peninsula and the other to a local island.  Peninsula mis�sions provided the most realistic combat training and combined the follow�ing:  night water augmentation takeoff (water augmentation for increased engine thrust procedures were unique to the B-52G), cell depar�ture, emis�sion control procedures, secure and AWACS communications procedures, heavy�weight air refueling, low-level training, timing control, bombing, multiple axis of attack, ECM training, and limit�ed pilot instrument approach training.  This robust profile offered training opportunities to all pilot, navigator, and electronic crew positions.



	 The island profile was much shorter in duration and provided training for events that required more frequency or were simply unavailable on the peninsula.  The island training profile featured cell take-off, departure and join-up, simulated bombing runs, ECM procedures, and pilot proficiency items such as touch and go landings.�



	 The formalization of this effort developed into an Initial Mission Qualification Training (IMQT) program.  [DELETED].  With this formal�ized training program, the commander was able to monitor the wing's training program and its combat readiness.�



	 The bomber force at Diego Garcia quickly amassed a sizable number of flying hours, and sustaining the fleet required the establish�ment of an Intermediate Level Maintenance Center (ILMC) at Andersen AFB, Guam.  [DELETED].�  [DELETED].



	 [DELETED].�



	 The training program produced effective crew prepa�ration under extreme geographical constraints.  But General Chain, SAC Commander in Chief, expressed a desire to increase the frequency of training missions into the Arabian Peninsula for Diego-based crews.  In November 1990, the SAC Director of Operations directed that the tempo of training be increased into the peninsula for each bomber crew.  This new emphasis generated a fresh look at the realism and efficiency of training programs.  [DELETED].  The resultant training enhancements resulted from diligent efforts to arrange and refine more challenging train�ing profiles.�



	 The challenge of training for a war 3,000 miles away in a geo�graphical setting that was a complete opposite from the operating base represented a unique training experience.  [DELETED].  By December and early January, the increases in frequency and realism were paying off just as the deadline for Iraq to withdraw began to approach.  On 15 January 1991, in response to STRATFOR (Director of SAC operation under CENTAF) guidance, all training missions were stopped.  Training had ceased; the time for war had come.�



	 The effectiveness of the training program for the B-52 crews certainly was limited by many circumstances.  The outcomes of their missions can be analyzed for months to come with varying results.  How�ever, this much may be said:  when surveyed by Hq SAC with the question “Did the SAC training program prepare you for combat?”,  eighty percent of the B-52 aircrew members responded yes.�  This, combined with the fact that no B-52s were lost in the war as a result of combat, reflects that the difficult training problems were resolved and proved successful to the effective employment of the B-52.



�PRIVATE ��Training for CONUS SAC B-52 Crews�tc "Training for CONUS SAC B-52 Crews"�



	 Hq SAC and the 15th Air Force recognized early on that because of forward basing constraints, the training for the CONUS B-52 units would be difficult.  In October 1990, the 15th Air Force proposed a series of exercises so that B-52 crews could simulate the situations they would likely encounter in combat missions in a war against Iraq.  Through a revision of the Red Flag schedule for SAC units, Desert Warrior was developed.  Desert Warrior was aimed at giving the crews exposure to the CENTAF ATO procedures and tactics.  [DELETED].



	 [DELETED].



	 Some significant benefits were derived from this exercise series.   Eight Air Force units participated in the exercise and also flew in Desert Storm.  They described Desert Warrior as a crash course that helped familiarize them with tactics that were used in South�west Asia.  However, all participants recognized this as a stop-gap measure that did not replace the training taking place in-the�ater.  [DELETED].�
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�PRIVATE ��Special Operations Forces (SOF) Training�tc "Special Operations Forces (SOF) Training"�

 Consider�ations

 

	 Before Desert Shield, SOF trained exclusively to conduct clandes�tine special operations missions under cover of darkness.  For the helicop�ter crews this required extremely low-altitude penetrations of enemy airspace, landings, and egress, all completely blacked out.  The prolonged deployment made it difficult to maintain currency in primary aircrew skills, a problem applying to both MH-53J and MC-130 crews.  To compound the problem, they were tasked with the Combat Search and Rescue (CSAR) role in which they were not trained.�  Both aircraft depend on terrain-following radar for low-altitude penetration, and crews quickly found that the fine sand characteristic of the Arabian peninsula was partially transparent to their radars, leading to less than anticipated obsta�cle clearance.�  Poor visibility caused by the extremely find sand, kept suspended in the air by relatively light winds, was a particular problem for helicopter crews.�  This phenomenon was responsible for the loss of several U.S. Army helicopters at night during Desert Shield, prompting the imposition of minimum altitude and illumination restrictions.  The MH-53J-equipped 20th Special Operations Squadron (SOS) was the only helicopter unit exempted from these restrictions due to their FLIR, radar, and hover coupler capability.�  Night landings were, by far, the most demanding event and required the development of specialized techniques to solve the problem of lateral and rearward drift on touch�down.  These techniques included the use of small chemical lights as hover points, use of the MH-53's infrared searchlight, and making fully coupled ap�proach�es.�  For daylight CSAR missions, helicopter crews recognized the need for close escort, and A�10 support was provided.  Escort tactics relearned from Vietnam proved effective.�



	 Fixed�wing SOF crews were generally well prepared for the war.  They suffered the same problems associated with poor visibility from blowing sand.  There were initial problems acquiring munitions and Saudi training range support for the AC�130 gunships.  Ranges and equipment for high-speed airdrops had to be resolved for MC�130 Combat Talon crews to maintain proficiency.  Initially, few Talon crews were qualified to drop the BLU�82 bomb.  Overall, Air Force SOF credited good training with helping to keep losses low, a point on which the 20th SOS com�mander was particularly emphatic.�
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�PRIVATE ��Special Operations Forces (SOF) Training�tc "Special Operations Forces (SOF) Training"�

 Consider�ations

 

	 Before Desert Shield, SOF trained exclusively to conduct clandes�tine special operations missions under cover of darkness.  For the helicop�ter crews this required extremely low-altitude penetrations of enemy airspace, landings, and egress, all completely blacked out.  The prolonged deployment made it difficult to maintain currency in primary aircrew skills, a problem applying to both MH-53J and MC-130 crews.  To compound the problem, they were tasked with the Combat Search and Rescue (CSAR) role in which they were not trained.�  Both aircraft depend on terrain-following radar for low-altitude penetration, and crews quickly found that the fine sand characteristic of the Arabian peninsula was partially transparent to their radars, leading to less than anticipated obsta�cle clearance.�  Poor visibility caused by the extremely find sand, kept suspended in the air by relatively light winds, was a particular problem for helicopter crews.�  This phenomenon was responsible for the loss of several U.S. Army helicopters at night during Desert Shield, prompting the imposition of minimum altitude and illumination restrictions.  The MH-53J-equipped 20th Special Operations Squadron (SOS) was the only helicopter unit exempted from these restrictions due to their FLIR, radar, and hover coupler capability.�  Night landings were, by far, the most demanding event and required the development of specialized techniques to solve the problem of lateral and rearward drift on touch�down.  These techniques included the use of small chemical lights as hover points, use of the MH-53's infrared searchlight, and making fully coupled ap�proach�es.�  For daylight CSAR missions, helicopter crews recognized the need for close escort, and A�10 support was provided.  Escort tactics relearned from Vietnam proved effective.�



	 Fixed�wing SOF crews were generally well prepared for the war.  They suffered the same problems associated with poor visibility from blowing sand.  There were initial problems acquiring munitions and Saudi training range support for the AC�130 gunships.  Ranges and equipment for high-speed airdrops had to be resolved for MC�130 Combat Talon crews to maintain proficiency.  Initially, few Talon crews were qualified to drop the BLU�82 bomb.  Overall, Air Force SOF credited good training with helping to keep losses low, a point on which the 20th SOS com�mander was particularly emphatic.�
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	�PRIVATE ��Navy/Marine Corps Desert Shield/�tc "Navy/Marine Corps Desert Shield/"�

	Desert Storm Training



�PRIVATE ��U.S. Navy�tc "U.S. Navy"�



	Navy training for air units occurs at various levels but re�volves around the basic unit of the carrier air wing and its attendant aircraft carrier deployment cycle.  The training accomplished by the various units in preparation for the Gulf War thus varied according to their assignments as the Desert Shield and Desert Storm scenario unfold�ed.  This section will discuss that training.  It begins with an overview of the normal training done by a squadron and a wing preparing for a de�ployment.  The various differences in the predeployment preparation of the eight carrier air wings that operated in Desert Shield and in Desert Storm will next be developed.  Finally, in-theater training for Desert Storm will be discussed.



�PRIVATE ��Squadron and Carrier Air Wing Training�tc "Squadron and Carrier Air Wing Training"�



	 A Navy carrier air wing contains all of the elements that allow it to accomplish almost any application of air power in the pursuit of national interests.  Assigned to a particular aircraft carrier, it normally consists of nine squadrons with a mix of different aircraft.  The generic air wing consists of two squadrons of F-14 fighters, two squadrons of F/A-18 strike fighters, and one squadron each of A-6E long-range attack aircraft; and EA-6B electronic countermeasure aircraft, S3 antisubmarine aircraft, E-2 airborne early warning aircraft, and SH3 or SH60 antisubma�rine helicop�ters.  Training revolved about a cycle consisting of time at home stations, on predeployment work-up, and on deployments to over�seas locations for six to eight months' duration.



	 While in the United States, all aircraft of a particular type were based at the same naval air station.  Here they accomplished squad�ron training supported by their local functional wing commander.  Indi�vidual aircrews and squadrons had to maintain proficiency in a program called Liberty Elite.  This program assigned requirements that aircrews must complete to maintain readiness in their aircraft types.  The qualifica�tions of each aircrew member and the squadron overall were continuously updated.  The Liberty Elite data were reported on the SORTS system, and if a squadron failed to meet these Liberty Elite goals, it had to report in at reduced readiness status.�



	 Each home station has facilities nearby to accommodate the training for that particular aircraft.  These facilities include operat�ing areas for air-to-air training, bombing ranges, low-level training routes, over�water scored mining ranges, and a radar bombing scoring unit that can evaluate simulated radar bomb drops.



	 Though the squadron is supported at its home station by the local functional wing commander, its operational commander remains its carrier air wing commander.  Approximately six months before a scheduled deployment of their aircraft carrier, all the squadrons of the carrier air wing go to Naval Air Station (NAS), Fallon, to begin preparing for the upcoming cruise.  Supported by Fallon's Naval Strike Warfare Center (“Strike U”), the wing goes through a series of exercises designed to build proficiency as an air wing.  Multiple squadron events such as air combat, air-to-air refueling, and intercept training along with large-scale bombing strikes are accomplished.  The final exercise is a large-scale operation in support of a simulated scenario that the wing might expect to encounter on its upcoming deployment.  Air wings deploying to the Mediterranean theater used a different scenario than those going to the western Pacific or Indian Ocean.  The Mediterranean scenario exercises in�volved the full range of possible threats-“enemy” aggressor aircraft, modern surface-to-air missiles, and antiaircraft artillery-and targets that were as realistic as possible, such as simulated airfields.  Real ordnance was delivered, and the planning procedures for the strikes were prepared by one of the wing mission planning teams.  Besides the air wing deploy�ment to Fallon, F-14 and F/A-18 squadrons deployed there for a week of intense air combat maneuvering (ACM) training, called the Fleet Fighter ACM Readiness Program and Strike Fighter Readiness Program.



	 After completing the Fallon detachment, the air carrier wing joined its parent aircraft carrier and continued predeployment training.  This was normally in three phases:  carrier refresher training, wherein the squadrons return to the procedures of operating off the ship; basic exercises; and advanced exercises.  The exercises conducted from the carrier ran the gamut of possible fleet operations such as large-scale strikes ashore involving all squadrons, strikes against other naval forces, practice nuclear contingency missions, support for amphibious operations, and defense of the battle group from large-scale enemy raids.  Types of operations range from cyclic operations of twelve hours operating/twelve hours off to flex deck operations in which the carrier operates for twenty-four hours a day for several days.  The last portion of the advanced exercise period was the Operational Readiness Exercise, the “final exam” for the air wing and the battle group team.  Deployment followed shortly thereafter.



�PRIVATE ��Desert Storm Preparations�tc "Desert Storm Preparations"�



	 The carrier deployment figure below shows the schedule of the carrier battle groups that participated in Desert Shield and Desert Storm.  USS John F. Kennedy, USS Saratoga, and USS Midway had relatively long periods in the theater, while USS Roosevelt, USS Ranger, and USS America arrived just at the commencement of hostilities.



Carrier Deployment and Southwest Asia (SWA) In-Chop Timelines�



	

�	Workup Cycles for CONUS Desert Storm Carrier Battle Groups�



	



�seq Figure  \* Arabic�1�





	The workup cycles Figure above portrays the training cycles for the five carriers that deployed from the U.S. to participate in Desert Storm.  It shows that four of the five had completed their air wing detachments at Fallon prior to the invasion of Kuwait.  The scenarios presented at Fallon consisted of two major assignments from the National Command Authority.  In the first, the wing had to conduct a one-time strike on the “enemy” country to demonstrate U.S. power, basically a Libya-style operation.  The second scenario presented the wing with two days (and nights) to achieve damage against certain targets in the country.  The intent of the second exercise was to conduct a campaign, gain control of the air by defeating the Air Force and Air Defense Net, and finally to conduct operations against designated targets.  In most cases low-level ingress and attack tactics were employed.�  Only one air wing aboard the USS America was able to tailor its Fallon deployment towards the Kuwait scenario.  Its detachment focused more on close air support, special warfare operations, and combat search and rescue than did prewar air wing Fallon operations.�  [DELETED].�



�PRIVATE ��Training in Theater�tc "Training in Theater"�



	 The three carriers that deployed to Southwest Asia early in Desert Shield participated in a series of exercises and training evolutions that were in many ways like the advanced exercises of their training cycles.  The Major Desert Shield Exercise table displays the types and frequency of those exercises.�



�	Air Wing Fallon Detachments for Desert Storm Battle Groups

[DELETED]



	

�Major Desert Shield Exercises





�seq Figure  \* Arabic�2�



	In the theater, training conducted by the carriers in the Red Sea (USS John F. Kennedy, USS Saratoga) differed from that conducted by the USS Midway in the North Arabian Sea.  The Red Sea carriers conducted most of their exercises in Saudi Arabia and thus dealt much more closely with the JFACC.  They became very accustomed to working with the ATO process.  As the Master Attack Plan developed, they conducted “mirror image” strikes towards the Iraqi border that included joint tasking evolutions.�  The USS Midway, on the other hand, conducted most of its operations in the Gulf of Oman because of sensitivities about operating in the Persian Gulf.�

�CVW-5 Training Program







�seq Figure  \* Arabic�3�



	 CVW Training Areas graphics is a graphic from a brief by the Commander of Carrier Air Wing Five detailing his Desert Shield training.�  These exercises included:  support for an amphibious operation in Saudi Arabia (Imminent Thunder); a Beacon Flash exercise with the Omanis, which included strikes ashore and air-to-air combat; and Defensive Air Combat Maneuvering training with Al Dhafra of the United Arab Emirates (against Mirage 2000) and Qatar (against F-1s).  Except for a short period when supporting Imminent Thunder, the USS Midway operated mostly in the Gulf of Oman, where it also conducted mirror image strikes.  The Commander of the Air Wing on the USS Midway fully expected that he would conduct his operations from the Gulf of Oman should hostilities occur.�  As such, the USS Midway never developed the rapport with the Joint Force Air Component Commander and the ATO process that the Red Sea carriers did.



	As the on-station carriers participated in these exercises, COMUSNAVCENT and his subordinate commanders published their training objectives.  The carriers that were preparing to deploy were able to tailor their predeployment exercises to the situation expected in Desert Storm; based in some respects on these training objectives.  A Southwest Asia scenario was used for the advanced phase battle group exercise for USS John F. Kennedy, USS Ranger, USS Roosevelt, and USS America.�



	 The Center for Naval Analyses (CNA) conducted the reconstruction program for the Navy's effort in Desert Storm.  Their study of training identified numerous issues for further consideration.  These issues were broken into two types, those that were not normally considered in training syllabi before Desert Storm and those that were.



	The training issues in the weapons, tactics, and training arena that were not normally covered or stressed by training syllabi included:



	•	ATO process;



	•	Joint theater-wide connectivity;



	•	[DELETED]



	•	Air Force tanking of strike packages;



	•	[DELETED]



	•	[DELETED]



	•	[DELETED]



	•	High-altitude weapons delivery; and



	•	[DELETED].



CNA concluded that although these issues arose in a unique scenario, they might be relevant to future conflicts.



	The training issues that they identified as normally covered in training syllabi included:



	•	Force and aircraft training in rules of engagement (ROE);



	•	[DELETED]



	•	Carrier operations.



[DELETED].�



�PRIVATE ��U.S. Marine Corps�tc "U.S. Marine Corps"�



	 Before 2 August 1990, individual Marine Corps aircrew training centered on Naval Air Training and Operating Procedures Standardization (NATOPS) and Training and Readiness (T&R) Manual qualifications.  Much of the aviation training was not geographically oriented.  While Marine units routinely trained for conditions such as cold weather, mountain and desert terrain, and shipboard operations, the training was not always aimed at a particular country or region.  Iraq's invasion of Kuwait changed the status quo and served to focus portions of Marine Corps avia�tion training on Southwest Asia.



	 Beginning on 2 August, Marine Aviation Weapons and Tactics Squadron One (MAWTS-1), based at MCAS Yuma, Arizona, took the lead in orienting Marine aviation to a possible war against Iraq.  Between 2 August and 5 September 1990, forty  instructors from MAWTS-1 traveled and briefed Marine Corps units on Iraqi military capabilities, equipment, tactics, and lessons learned from the Iran-Iraq war.  Included in these discus�sions were recommendations on how to employ Marine aviation assets against the anticipated Iraqi threat.  At the same time, twenty-three MAWTS-1 instructors were augmenting aviation and Marine Air Command and Control System units already in SWA.  During this time, MAWTS-1 developed the Southwest Asia Integrated Contingency Training package.



	 From 1 October to 5 November 1990, 26 squadrons (136 fixed-wing and 54 rotary-wing aircraft), a Hawk battery, a Stinger battery, and a Direct Air Support Squadron underwent customized instruction tailored to individual readiness levels.  Included in the instruction were an aca�demic syllabus, individual work-ups, and a series of integrated exercises incorporating the requirements to operate in the Southwest Asia environment.



	 A second package was conducted 26 November to 19 December 1990, with an additional fourteen squadrons being trained.  On 20 December, MAWTS-1, Detachment A, with forty-four  personnel ashore and twenty-six afloat, was formed to support the Marines in Southwest Asia.  When the war started, MAWTS-1 had seventy instructors in SWA supporting the 1st Marine Expeditionary Force Headquarters, 1st and 2nd Marine Divisions and 3d Marine Aircraft Wing ashore, and the 4th and 5th Marine Expeditionary Brigades afloat.
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