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INTRODUCTION 

Despite accepted doctrinal terms, popular understanding continues to relegate the concept 

of air superiority to merely air-to-air combat. The historical record suggests the requirement to 

understand air superiority in terms of all threats to the air domain-regardless of threat altitude. 

Air superiority is a prerequisite for successful execution of conventional warfare across physical 

domains of land, sea, and air. While the term "air superiority" evokes popular images of aerial 

duals, the true value of air superiority resides in its ability to provide freedom of maneuver 

throughout a joint area of responsibility (AOR). Comparing the requirements of creating air 

superiority with doctrinally defined aircraft roles and assigned missions illustrates a disconnect 

between the capabilities needed to generate effective air superiority, and current doctrinal 

understanding that limits the concept to merely air-to-air combat. In order to continue providing 

Joint Force Commanders (JFC) local air superiority, the joint community may consider the idea 

that the altitude of a threat is irrelevant to its ability to limit freedom of maneuver, and therefore 

to contest air superiority. 

The recent history of asymmetric combat experience generates apathy about the ability of 

the Department of Defense (DoD) to create and maintain air superiority in a theater of war. The 

passive performance of the Iraqi and Afghan air forces notwithstanding, history suggests the air, 

domain will be continuously contested by whatever means are available to an adversary. This 

trend is not unique to modern times. German efforts in World War II, the North Vietnamese 

experience during the 1960's and 1970's, and the Arab experience during the 1973 Arab-Israeli 

War all illustrate that well-trained militaries will likely continue to contest air superiority "even 

in the face of overwhelming odds."1 Most likely, the means to do so will not come primarily 

from threat aircraft, rather from advanced surface defenses.2 
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Losses from surface defenses account for the vast majority of combat losses of all 

aircraft, in every war in which aircraft participated.3 The surface threat, however, does not 

command primary attention in doctrinal understanding of air superiority, nor in the training plans 

of tactical flying units across the DoD. In order to avoid expensive wartime lessons, airman may 

be able to prepare for the next conflict more effectively by emphasizing threats to the air domain 

regardless of their altitude. In order to do so, consider a shift toward more emphasis on aircraft 

survivability against a threat array, rather than lethality in a specific mission set. 

DoD leadership agrees with such a broadening of mindset, recognizing the need to sever 

aircraft platforms from specific missions. The 2014 Quadrennial Defense review calls 

simultaneously for the USAF to "reduce or eliminate capacity in some single-mission aviation 

platforms," while warning that the Joint Force "has been focused on a single type of conflict for 

the past decade and needs to restore its readiness for the full spectrum of potential conflict. "4 Air 

Force senior leadership expresses this mandate with the term strategic agility- an institutional 

combination of flexibility, adaptability, and responsiveness. 5 Translating the idea of strategic 

agility into concrete effects provided to a Joint Force Commander (JFC) requires a more 

comprehensive understanding of the concept of air superiority, and therefore a more holistic 

understanding of aircraft survivability. 

AIR SUPERIORITY AS PREREQUISITE FOR SUCCESS 

Historical evidence suggests air superiority is a prerequisite for successful military 

operations. This is true across recognized forms of warfare-from small-scale irregular conflicts 

to the national mobilization of a large-scale traditional war.6 While more than sixty years ago, 

World War II nonetheless offers the most recent example of full national mobilization for 
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traditional warfare. Considering some of the early German campaigns in Europe offers 

instructive warning against ceding air superiority to the adversary. 

The opening years of World War II saw the German W ehrmacht rapidly advance across 

Europe beginning with Poland in the September campaign. While the Luftwaffe quickly 

established air superiority over the Poles, it has been suggested that the Germans did not require 

it.7 Turning to the west, however, the Luftwaffe faced a more effective adversary in the Allied 

forces of the Britain, Belgium, France, and the Netherlands. Beginning on May 10, 1940, "within 

two days, half of the Allied aircraft in the combat zone had been destroyed," effectively ending 

the threat from Allied air operations and firmly establishing persistent air superiority in favor of 

the W ehrmacht. 8 The German blitzkrieg exploited its advantage, isolated the British 

Expeditionary Force in the north, and shattered remaining French resistance. The continental 

Allies fell within six weeks with the surrender of France on June 22, 1940. 

Initial stages of the German eastern offensive into the Soviet Union were equally as 

rapid. The Luftwaffe continued its strategy of concentrated airfield attack in order to establish 

theater air superiority-the first day saw the physical destruction of approximately half of the 

Soviet aircraft fleet, with the Luftwaffe subsequently able to "command the sky whenever and 

wherever they wanted. "9 The W ehrmacht again exploited the subsequent air superiority with 

rapid advances deep into Soviet Russia. 

While the character of total war defies efforts to credit any campaign or element with 

singularly decisive effect, the establishment of air superiority contributed across various theaters 

of operation. British victory in the Battle of Britain, and the Allied Combined Bomber Offensive 

into Germany-proper established theater-wide air superiority in favor of the Allies. This effect 

reached across areas of responsibility-enabling Allied invasion of Italy, the subsequent Allied 
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invasion of France, and Soviet counterattack into eastern Germany. Summarizing the effect of 

losing air superiority over the battlefield, Luftwaffe general staff concluded, "Ground attack 

aircraft ... no longer afforded any decisive support to the land forces,· and the heavy losses 

i~curred rose ultimately to a level out of all proportion to the successes achieved."10 Separating 

the Luftwaffe from the rest of the W ehrmacht stifled its successful mix of combined arms. 

Subsequently, the loss of air superiority corresponded with the Wehrmacht' s loss of initiative 

and signaled a transition from maximizing gains, to minimizing losses. 

The unprecedented scale of World War II may question the applicability of lessons taken 

from it. Accordingly, a smaller scale example of traditional war must be considered. Within 

about the same span of time as the Allied-German reversal, Israel and Egypt provide a similar 

example between 1967 and 1972. While often examined as an example of intelligence failure, 

this five-year narrative also offers important considerations regarding the loss of air superiority. 11 

It provides an example of a different model for gaining air superiority-instead of offensive 

counter-air (OCA) missions flown by aircraft, against aircraft, ADA assets employed highly 

effective fires in a defensive counter-air (DCA) role in support of mobile ground forces. 

In 1967, Israel took six days to crush the military capability of an ascendant Egypt. 12 The 

opening days of the Six-Day War saw a concerted effort by the Israeli Air Force (IAF) to 

establish persistent air superiority. This was achieved at the cost of nine IAF aircraft by way of 

304 Egyptian aircraft destroyed, including "virtually the entire Egyptian bomber force," and the 

16 air surveillance radars constituting the backbone of Egyptian air defense capability. 13 The 

Israeli military exploited the resulting air superiority to slice through Egyptian forces and seize 

the Suez Canal region. 
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A mere five years later, the gains of 1967 would be reversed by an Egyptian-Syrian 

alliance using a innovating model for contesting air superiority. After their humiliating defeat, 

Egypt began a frenzied military modernization effort through acquisition of Soviet arms. Israeli 

intelligence perceived Egyptian acquisitions as defensive weapons. 14 In reality, both SA-6 

Gainful (K212 Kub) surface-to-air missiles (SAM) and AT-3 Sagger (9M14 Malyutka) portable 

anti-tank missiles are highly mobile-a tactical capability suitable for either offensive or 

defensive campaigns. While the IAF continued to win decisive victories in air-to-air combat 

(approximately 20:1), the mobile SA-6 created local air superiority over advancing Egyptian 

forces. 15 The result was a static, attritional battlefield. While the Egyptian victory was limited 

through a bold breakthrough and exploitation by Israeli armored forces, the Egyptian strategic 

goal of recapturing the Suez Canal was nonetheless achieved. 

The preceding examples suggest air superiority enables success in traditional warfare. At 

the other end of the spectrum lies irregular warfare. The utility of airpower in small wars is well 

documented and in many ways not different than anywhere else along the spectrum of conflict. 16 

However, what is fundamentally different about irregular warfare is the tenuous nature of the 

larger population's will to fight them. Taking casualties in an irregular war has disproportionally 

higher costs than in traditional conflict-suggesting that even a limited ability to threaten 

operations in the air domain significantly contributes to the strategic goals of the smaller 

participant. 

The North Vietnamese provide excellent example of how merely contesting the air 

domain can provide strategic effects in an irregular war. On the very first mission of Operation 

Rolling Thunder in March 1965, Vietnamese surface defenses destroyed four American aircraft 

(a 3 % rate of attrition for the 13 0 total sorties that day). 17 This would set a pattern for the next 
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eight years of comqat operations for American airmen. In total, surface guns alone engaged 25% 

of all flights over North Vietnam and accounted for 66% of the losses. 18 These figures do not 

include the introduction of surface-to-air missile (SAM) threats by North Vietnam. Interestingly, 

the significant lessons learned from Vietnam as captured in the Red Baron Reports centered on 

poor performance against air threats,' rather than the significantly weightier losses levied by 

ADA. 19 While the Red Baron Reports motivated vastly more effective tactical training across the 

USAF, 20 the question remains whether or not a primary focus on airborne threats remains 

appropriate in the modern context of denser, more available, and vastly more lethal surface 

threats. 

AIR SUPERIORITY: THE CONCEPT 

The trend of history since the maturity of the combat aircraft suggests the most important 

contribution t.o a Joint Force Commander (JFC) airpower has to offer is the creation of air 

superiority across the AOR. Establishing and maintaining air superiority remains an expectation 

of the Joint Force, and a core mission of the USAF. 21 History and current doctrine suggest it is a 

prerequisite to any desired end-state. 22 While the importance of air superiority to a broader effort 

appears clear, what constitutes air superiority requires some definition- it is merely a means to 

whatever end the JFC works toward. Current DoD doctrine defines air superiority as, ('That 

degree of dominance in the air battle of one force over another which permits the conduct of 

operations by the former and its related land, sea, and air forces at a given time and place without 

prohibitive interference by the opposing force. "23 So there are two primary components of air 

superiority: freedomfi"om enemy air operations and the subsequent freedom of maneuver. Notice 

both of these effects are relevant in all physical domains-air, land, and sea. Air superiority 
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ultimately provides the JFC with flexibility. It enables maneuver-style warfare while 

constraining similar opportunities for the adversary.24 

Understanding air superiority in such a broad context requires expansion beyond its 

current, commonly used application of air-to-air combat. Merely clearing the skies of enemy 

aircraft does not ensure freedom of maneuver through the air domain. In fact, in each of the case 

studies considered previously, surface threats inflicted more damage to aircraft than airborne 

threats. For example, "contrary to popular belief (fuelled by the claims of the Germans 

themselves) the Polish air force was not destroyed on the ground during early German bombing 

raids and kept on fighting until shot out of the sky by superior German fighters and highly 

effective ground based anti-aircraft firepower."25 The same was true of the French air force in 

1940. Despite significant losses on the first day, Allied air arms were defeated by a combination 

of airborne and surface threats. As French and British aircraft entered the battle, "the losses from 

both German fighters and flak defenses were prohibitive. Within two days, half of the _Allied 

aircraft in the combat zone had been destroyed. "26 The formula was reversed at the battle of 

Moscow. "The 1,000 Soviet anti-aircraft guns concentrated in the city, as well as opposition 

from Red Air Force fighters, forced the Luftwaffe to operate mainly by night."27 This constraint 

crippled the Luftwaffe's ability to apply accurate firepower, and significantly contributed to the 

W ehrmacht' s withdraw. 

Thirty years later, in 1973 the Egyptians reversed Israeli gains of 1967 largely by fielding 

effective, layered surface threats. In the low intensity war of attrition fought between Israel and 

Egypt between 1967 and 1973, the IAF sustained fifteen combat losses (thirteen, or 86.7% of 

these from ADA threats).28 The addition of modern ADA in the form of the SA-6 (K212 Kub) 

increased the lethality of the Egyptian air defense greatly. These accurate, highly lethal systems 
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were dubbed the '"three fingers of death" by IAF pilots. As the 1973 Arab offensive began, the 

IAF retained dominance over air-to-air combat; this did not, however, result in freedom of 

maneuver for Israeli forces. Mobile Egyptian ADA inflicted 78-90 losses on the IAF in the first 

week ofhostilities.29 These losses were enough to keep the IAF ten to fifteen miles behind the 

front lines, keeping them from affecting the ground fight at all. 

The primary desired effect encompassed by the term air superiority is freedom of 

maneuver. It is not merely the freedom.from attack created by victory in air-to-air combat. In 

order to exploit the air domain as a means to an end, the defeat of enemy air defenses must 

encompass any threat to the air domain, regardless of its altitude above the ground. 

AIR PLATFORMS AND AIRBORNE COMBINED ARMS 

In recent history, American airmen employed specialized combat aircraft together in 

large packages to generate localized air superiority. Each airframe provides its specialized role to 

the aggregate mission in parallel. Properly packaged together, the mission creates effects greater 

than the sum of the component aircrafts' parts. For example, F-15 and F-16 aircraft suppress the 

enemy's airborne and surface-based air defenses respectively. The desired effect of this "arm" of 

the package is to provide air superiority as best described by J.C. Slessor as early as 1936: "the 

objective of air superiority is the control of air communications firstly for our own use and 

secondly to deny their use to the enemy."30 This temporary, localized air superiority then permits 

the operational maneuver of a broader range of specialized aircraft. These aircraft then expand 

the exploitation of the air domain in order to execute their mission and generate more persistent 

desired effects. For the USAF specifically, these options may include all other doctrinal 

missions: including strategic attack, air mobility, interdiction, and close air support.31 Such a 
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force structure of airframes specialized to specific mission, however, represents an unsustainable 

model for future airpower. The cost of maintaining specialized, single-mission combat aircraft is 

too high in current budgetary reality.32 

Instead of acquiring and maintaining specific aircraft against specific threat-types, 

mission assignments should create individual arms of the package. Rather than over 

specialization, the fighter component should offer a flexible, survivable, and lethal platform to 

task as appropriate in order to create freedom of maneuver for the greater force. Current DoD 

instructions define afighter as an "aircraft designed to intercept and destroy other aircraft or 

missiles. [It also] includes multipurpose aircraft also designed for ground support missions such 

as interdiction and close air support. "33 Contrast this general capability with the offensive 

counter-air (OCA) mission it typically accomplishes. "OCA operations include attack operations, 

[suppression of enemy surface-threats], fighter escort, and fighter sweep."34 Any aircraft 

accomplishing the OCA mission in support of air superiority should be capable of precision 

surface attack and destruction of enemy surface or airborne threats. Over specialization leaves a 

gap in capability that an adversary could exploit. Without survivability or lethality against 

surface threats, WWII aircraft were highly vulnerable to German ambush tactics: 

[Wehrmacht] flak commanders took advantage of the fact that Allied [attack aircraft] 
pounced on everything that moved on the Norman roads by creating ingenious "low­
flying-aircraft booby traps." They deployed mobile canvas dummies equipped with glass 
panels to simulate glare from vehicle windshields. When [Allied aircraft] dove to the 
attack, massed antiaircraft artillery (AAA) guns, usually camouflaged as shrubbery, 
opened fire. "35 

While the operational impact of such tactics was negligible in a conflict as broad reaching as 

World War II, consider the impact of a modern surface-threat ambush in a low-intensity conflict 

with tenuous popular support. 36 Localized air superiority cannot ignore a threat based merely on 

its altitude. 
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A clarification may be warranted at this point-none of the preceding should be 

understood to suggest that fighter aircraft should be limited in their survivability and lethality 

with respect to adversary aircraft. On the contrary, survivability and lethality against hostile air 

threat capability will continue to be an absolute requirement for establishing and maintaining air 

superiority. Even countering smaller air forces requires investment-as local air superiority can 

be quickly generated by even strategically weak air forces for periods oftime.37 It is in the 

unification of counter-threat capability that this paper advocates. 

IMPLICATIONS FOR U.S. AIR FORCE ACQUISITIONS STRATEGY 

U.S. acquisition strategy has long trended toward quality over quantity. Replacing 249 F-

15C's with 183 F-22's accepts a 26.5% reduction in the counter-air fleet. 38 Perhaps this is 

enough, but consider what a fleet of 183 aircraft can provide to an operational theater. First, 

assume every F-22 in the inventory is combat codeq. Then assume the target rate of 70.6% for 

"material availability," 39 and an average, sustained generation capacity of 2.5 sorties per day.40 

This yields a planning factor of 323 F-22 sorties per day. Paired as 2-ship flights, with 24-hour 

coverage, including some optimistic rounding, results in seven F-22 missions per hour-for the 

entire fleet. 

Current plans replace the Air Force's total purchase of 2,256 F-16's with 1,763 F-35A's, 

a 21.8% reduction in total fleet acquisition.41 Such a comparison is, however, over simplified. 

The 2,256 F-16s purchased by the USAF includes F-16A/B models retired from service in 2007, 

as well as years of attrition.42 The current USAF F-16 fleet stands at 1,018-the planned F-35A 

purchase would constitute a 73.l % increase in fleet size.43 However, the F-35A acquisition 

schedule will not be completed until at least 2034.44 So comparing fleet size between F-16 and F-
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35 airframes may not be very illuminating. The unit cost may help compare like numbers: in 

2014 dollars, adjusted for inflation, the F-35A comes in at $188.5 million per aircraft, compared 

to $26.5 million per F-16C/D.45 At least when assessed by a dollar-per-airframe measure, it is 

clear Air Force leadership expects the F-35A to provide much more capability than it's F-16 

predecessor. 

Such capability, however, is entirely one-dimensional in the context of opposed airspace. 

For example, General Michael Hostage, former commander of Air Combat Command stated in a 

interview, "If I do not keep that F-22 fleet viable, the F-35 fleet frankly will be irrelevant. The F-

35 is not built as an air superiority platform. It needs the F-22."46 Consider General Hostage's 

conceptualization of "air superiority." His method of providing freedom of maneuver in the air 

domain is limited to victory over an airborne threat. To the Commander of Air Combat 

Command, merely winning air-to-air engagements generates air superiority. In doctrinal 

concepts, there appears to be an incomplete consideration for a surface-threat's ability to affect 

mobility in the air domain. Air Superiority is synonymous with air-to-air combat; further, no 

distinction is made between the capable for surface-threat suppression and broad precision-strike 

capability. 

CONCLUSION 

Providing air superiority is about enabling freedom of maneuver-not about the specific 

threat restricting such maneuver. General "Pete" Quesada explained during the WWII Normandy 

invasion, "Air superiority does not mean immunity from harassing [air] attacks ... it means 

relative freedom of movement."47 Perhaps the phrase "in the air battle" receives undue attention, 

or is too narrowly defined. This could be for intra-service, parochial reasons-"not a pound for 
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air-to-ground" was a common philosophy among many Air Force senior leaders for a good 

portion of their formative years. The strategy of specialization provided very successful 

capability while it could be afforded. However, survivable aircraft in a modern environment are 

too expensive to continue this model of specialization. Survivability in the high-end, 

technologically advanced, anti-access environment requires combined arms capability on a 

single platform. The USAF must jettison some weighty baggage of historic success to retain its 

core capability of air superiority. A combined arms fighter-designed specifically to provide 

freedom of maneuver for itself and an escorted strike platform wherever it flies must be the goal. 

In order to do so, a significant shift in the understanding of the term air superiority is required­

creating freedom of maneuver requires the suppression of enemy threats to air operations, 

regardless of threat altitude. Enemy air defense artillery (ADA), consisting of AAA and modern 

SAM systems denies freedom of maneuver as effectively as enemy aircraft. Any current and 

future aircraft tasked with establishing local air superiority-termed a "fighter"- must be as 

survivable and lethal to surface threats as it is to airborne threats. 

Limiting air superiority to the air-to-air element is contrary to the guiding philosophy of 

the Air Force, and maneuver-style warfare in general. Engaging and destroying hostile aircraft 

amounts to a threat reaction en route to a more effective application of airpower. The 5th 

Generation fighter, as currently envisioned, represents an inefficient application of airpower. The 

F-22 brings overwhelming capability to the air-to-air threat reaction realm. The F-35 promises to 

bring overwhelming capability to the air-to-surface threat reaction realm. Both are severely 

limited in the other's domain-the F-22 is generally limited to static, pre-located surface targets 

vulnerable to small profile munitions. Outside of its immediate, individual self-defense, the F-3 5 

generally lacks the payload and performance envelope to affect an airborne threat. Neither 
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presents a significant capability to generate local air superiority through the destruction of both 

surface- and airborne-threats. 

The need to provide localized air superiority through destructive firepower will only 

increase. Currently, signature management (stealth) technology provides the USAF freedom to 

maneuver without the need for destructive air superiority campaign. While currently a powerful 

capability, avoiding detection is no panacea. Multi-spectral sensors continue to improve, 

threatening to make stealth based merely on limiting radar cross-section obsolete.48 Without the 

ability to avoid detection, operational maneuver can only be restored by threat suppression. 

Until Airmen start thinking about air superiority correctly, we will continue to be limited 

in our ability to provide it to the joint force. The nation cannot afford more record-setting 

acquisition programs that address limited aspects of a modern battlefield. Even while advocating 

the over-specialization of the British military, J.F.C Fuller wrote, "tactical demand should 

precede technical supply."49 In Fuller's mind, the tank solved all problems of warfare, and while 

he certainly oversimplified what the tactical demand would be, his acquisitions strategy was 

correct. Modern integrated air defenses make the altitude of the threat irrelevant to forces 

operating in the air domain. Whether the threat stems from an airborne interceptor, or-far more 

likely- an advanced surface-to-air missile battery, Airmen must be able to secure our domain 

for exploitation by the joint force. Economic reality should drive the improvement of F-22 and F-

35 capabilities toward commonality. Additionally, whatever is on the drawing board as the next 

fighter acquisition should not be limited to a 21st century pursuit aircraft. Current and future 

fighters should bring a combined arms mentality to bear against any threat to the air domain­

regardless of that threat's altitude. This will ensure the capability to provide the freedom of 

maneuver air superiority promises. 
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