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Executive Summary

Title: The Aircraft Carrier’s Relevancy in Future Conflicts
Author: Lieutenant Commander Edward Nowak, United States Navy

Thesis: Advanced A2/AD capabilities have raised concerns for the American super carrier. The
carrier would most likely not survive a conflict with a near-peer competitor with its current
tactics, doctrine, and air wing. The super carrier needs to continue to evolve a combination of its
airwing, doctrine, and/or tactics in order to remain relevant in future conflicts.

Discussion: Today’s skeptics of the super carrier, a single asset worth billions of dollars and
thousands of lives, point to the risk of sending such a singularly high asset into the vicinity of
modern, near-peer A2/AD weaponry. Such systems, say the critics, can easily target and
neutralize the carrier and therefore render it irrelevant. The anti-carrier argument holds that the
United States should replace the super carrier with existing amphibious ships and/or a higher
number of smaller carriers. The pro-carrier argument holds that any decrease in size creates an
exponential decrease in capability, viewing the super carrier as the superior in both fiscal and
warfighting terms. The United States is committed to the super carrier for at least the next 50
years the construction of the USS Ford, so the debate should transition from an if towards more
of a how the super carrier can remain relevant. First, the Navy must examine the air wing and
procure new manned and unmanned aircraft with highly increase range and capabilities. Second,
the Navy must reevaluate the validity of current carrier doctrine and explore other mission sets.
Lastly, the Navy must evaluate carrier tactics regardless of air wing capability or doctrinal
missions to decrease risk.

Conclusion: The super carrier is the superior solution irrespective of threat. Any alternative’s
cost savings result in an exponential decrease in capability. The super carrier has the ability to
remain relevant against the ever advancing A2/AD threat, but must adapt to do so. Leadership
must be willing to inject innovation into the air wing, doctrine, and/or tactics. It is the
adaptability of the aircraft carrier that has allowed it to survive thus far, and will be required to
survive in the future.
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Introduction

The super carrier most Americans are familiar with today emerged in the 1950’s and has
enjoyed over 60 years as the most dominant and capable naval asset not only in the United States
but also the world over. Much as nuclear weaponry once threatened its viability; however, the
rapid advancement of (A2/AD) capabilities by adversaries—specifically missile capabilities—
has called into question the validity of deploying such a singularly costly asset, worth billions of

dollars and thousands of lives, in the face of increasing danger.

Numerous suggestions—both for and against the carrier—have been put forward across a
wide range of methodology and logic. The question is not if carriers need to change in order to
remain effective in future conflicts and environments, but how to do so. Numerous theories exist
that cover nearly every aspect of the carrier. Some ideas, such as augmenting the carrier fleet
with amphibious ships or replacing super carriers with a higher number of small carriers, look
good at first glance, but have flaws in their logic that make them unviable options for
implementation. The aircraft carrier must—and has the ability to—evolve through new aircraft,
doctrine, and/or tactics in order to stay ahead of the rising A2/AD threat. Luckily for the carrier,

adaptation and skepticism are issues the carrier has had to deal with from the start.

The History of the Aircraft Carrier Debate

Controversy has plagued the carrier since the British introduced the world’s first aircraft
carrier—the HMS Argus in 1918. The American aircraft carrier, a shining example of innovation
during the Interwar Period, quickly surpassed the battleship as the capital ship of the United
States Navy and has ruled the fleet ever since. Doubts nevertheless surfaced at once over the

then unproven and theoretical utility of carriers. World War Il gave the carrier the chance to



prove its worth as a strike element and played a pivotal role in the Pacific Theater. The carrier
debate, however, would resurface before World War 11 even ended. The “modern” debate can be
divided into the three categories: “strategic and hydrogen bomb” challenge (1942-1965), “early

anti-access” (1965-1980), and “modern” (1995-present).*

While carrier aviation served the Navy well in World War 11, the Army Air Corps viewed
it as inferior to land-based aviation and competition for funding. One of the main anti-carrier
advocates of the time was Major Alexander de Seversky, one of the founders of strategic
bombing doctrine. He argued that ground-based aircraft had superior range and payload capacity
and that a carrier would have to position itself deep in hostile waters to be effective.
Additionally, he argued that naval aircraft would never be able to carry something so large as an
atomic bomb.? de Seversky’s criticisms didn’t consider the innovations occurring with the
carrier, and proponents were quick to identify flaws with his logic. Traditional bombing tactics
were ineffective against naval forces. Even slow ships could evade major bombing runs. Carrier
aviation, however, was effective against ships as well as providing an area defense capability.
Additionally, the Navy sought and eventually developed a new class of carrier capable of
utilizing jet aircraft, which had better range and payload compared to their propeller-driven

predecessors.

The main argument against carriers with the advent of the hydrogen bomb was that the
blast radius of the hydrogen bomb was wide enough to destroy an entire carrier group even if the
bomb didn’t hit directly or if the group was dispersed.* Carrier advocates were quick to respond
by noting that not only were land forces more vulnerable to a hydrogen bomb than a carrier, but

they were also vulnerable to a wider range of threats than a carrier was. This counterargument



was basic but as universally applicable today as it was back then at providing the fundamental

reason for the existence of the carrier.

The “early anti-access” years brought a new set of arguments against the carrier. Carrier
detractors argued that inexpensive anti-access systems could hold off a carrier and fast attack
submarines could eliminate a carrier along with its escorts.® Additionally, missiles were a
cheaper offensive option that could take the role of the carrier. Combat experience would prove
the effectiveness carrier aviation would provide in Korea and Vietnam. By the end of the
Vietnam War, U.S. naval aviation could fulfill almost any mission of the U.S. Air Force, from
precision strikes to nuclear attack.® Carrier aviation, however, did not need the hardy fire
support that land-based aviation needed to project its power and, according to Secretary of
Defense Robert McNamara in 1966, “although the investment to procure these ships is
substantial, our experience in Vietnam and recent study results indicate that total costs to
procure, support, and defend overseas land based tactical air forces are comparable to total costs
of carrier task forces of equal capability.”” Innovations in aircraft design and the carrier strike
group CSG (the solution to air and submarine threats) further allowed carriers to have a key role

in the U.S. Naval service.
The Modern Aircraft Carrier Debate

The “modern” debate regarding carriers breaks down into three arguments: 1) carriers are
getting too expensive and are increasingly vulnerable to advanced anti-access/area denial
(A2/AD) capabilities, 2) aircraft carriers were unnecessary against low-end adversaries and did
not account for a peer-like competitor, and 3) A2/AD systems such as China’s DF-21D Anti-
Ship Ballistic Missile have no effective defense and are a serious threat to the carrier.® Through

these criticisms, the carrier continues to show its relevance. Following September 11th, carrier
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aircraft from the Carl Vinson, Enterprise, and Kitty Hawk provided 72 percent of combat sorties
in the early stages of Operation Enduring Freedom when Central Asian airbases were
unavailable. In 2014, the Bush CSG was the only asset able to project air power against I1SIS in

Syria for 54 days.®

While highly relevant in conflicts today, the carrier has been operating in an uncontested
environment against non-state actors and low-end competitors for over two decades. The
concern over how today’s carriers compete against a competent, peer-like competitor—and its
corresponding A2/AD threats—is valid. The A2/AD analysis later in this essay will concentrate
on China, as it a perfect example of a rising peer-like competitor with ever-advancing A2/AD
capabilities. China—along with Russia—is also one of the United States’ more likely future
adversaries. First, however, the argument that the super carrier should be replaced with either

amphibious ships and/or a larger number of smaller carriers should be examined.
Proposed Alternatives to the Super Carrier

The argument that the current fleet of carriers be augmented or replaced with existing
amphibious assault ships acting as aircraft carriers is a popular one. Some maintain that the
United States has 19, not 11, aircraft carriers when one factors in the amphibious assault class
ships. A point of contention is that the US amphibious ships are comparable to—and would be
called—aircraft carriers in any other navy. The USS America, with a 45,000-ton displacement, is
approximately the same size as the Charles De Gaulle (France) and the Vikramaditya (India),
although a bit smaller than the Admiral Kuzetsov (Russia) or her Chinese sister, the Liaoning.°
Additionally, the America is considerably larger than recent aircraft-carrying ships constructed

for the Korean, Japanese, and Australian navies.!!



Advocates for amphibs are quick to cite Operation Odyssey Dawn in Libya as a success
story where the USS Kearsarge filled in for the lack of carriers in the vicinity.*? While normally
fitted with just four to six Harrier jets, amphibs can be outfitted with as many as 30 F-35Bs if it
is stripped of its helicopter component.’® Advocates also note that missions like Operation
Odyssey Dawn can be accomplished at a fraction of the price of a super carrier. Nimitz class
carriers cost about $4.5 billion dollars to build and the Ford has already surpassed $13 billion
dollars. Meanwhile the Wasp class ships cost about $750 million dollars.** Advocates
compound that monetary fact with the notion that increasing adversarial long strike and A2/AD
capabilities are slowly eroding the effectiveness of carriers and paving the way for amphibs to
take over as the new capital ship, just as the carrier had done to the battleship. Were it still 1945,
this argument might bear some truth—in reality—the very argument that amphib advocates make

in support of their views may be the single biggest reason why amphibs cannot replace carriers.

At first view, a 45,000 ton “flattop” with two dozen jet aircraft aboard certainly looks like
an aircraft carrier. An aircraft carrier is much more, however, than a ship that has the ability to
launch and recover aircraft. It must be a self-contained combat system, able to operate far from
land-based support and fulfill a variety of missions in a contested environment.’® Even if the
carrier’s ability to perform in such a way is currently threatened, the amphib is even more

vulnerable than the carrier for the same reasons.

The F-35B, the sole fixed-wing asset of amphibious ships, represents an increase in range
and payload over the older AV-8 Harrier. These advances, along with increases in connectivity,
sensing, and stealth are all good things, but they do not elevate the F-35B into the class of
carrier-based aircraft.!® The range and endurance of the F-35B are still short enough that it

would require the amphib to get closer to the fight, and therefore closer to enemy strike and



A2/AD capabilities, than any carrier would need to do. Moreover, in order to operate as a self-
contained unit, the carrier employs several other platforms that amphibious ships do not (and

currently cannot) have.

To conduct coordinated operations, counter enemy aircraft, and direct targets hundreds of
miles away, strike aircraft require situational awareness and command and control. The
Airborne Early Warning (AEW) aircraft E-2 Hawkeye—four of which are assigned to the
average aircraft carrier—provide these capabilities.!” Strike aircraft also operate in hostile
environments and require the need for countering enemy defenses. The F-18G Growler, which
recently replaced the EA-6B Prowler on carriers, fills the role of electronic warfare. The aircraft
carrier has additional requirements for vertical replenishment, medical evacuation, combat search
and rescue, anti-surface warfare, maritime interdiction, close air support, intelligence,
surveillance and reconnaissance, anti-submarine warfare, and special warfare support.® The
MH-60S/R helicopters on the carrier fill these roles. The importance of the anti-submarine
warfare capabilities provided by the MH-60Rs cannot be overstated given a submarine’s attack

abilities and the growing proliferation of submarines by enemy forces.

Amphibious ships have no organic, airborne early warning platforms or electronic
warfare platforms. Amphib ships do have a certain ability to accomplish vertical replenishment,
medical evacuation, combat search and rescue, and maritime interdiction with their current
configuration of various helicopters; however, they lack the ability to organically conduct anti-
surface warfare, close air support, intelligence, surveillance and reconnaissance, anti-submarine
warfare, or special warfare support. However, if the amphib were reconfigured to maximize the
number of F-35Bs embarked, the amphib would lose the majority of the helicopter component,

effectively stripping it of the missions it was once capable of accomplishing. To make room for



the F-35Bs, the only helicopters that would likely remain embarked are three to four MH-60S
helicopters. While the MH-60 is technically capable of filling the majority of the roles, its
primary mission while on an amphib is search and rescue (SAR). In order for the F-35Bs to take
off and land, a SAR-capable MH-60S must be airborne at all times within close proximity of the
ship. This means that if the helicopters are fulfilling some role other than SAR, then the F-35Bs

aren’t flying, which means that power is not being projected and the amphib is a wasted asset.

In addition to a lack of diverse aircraft incapable of completing the prerequisite mission
sets for a formidable strike, the structure and design of amphibious ships severely undermines
the increased mission capability these ships would assume in order to replace an aircraft carrier.
The decision to use nuclear power was driven not by projected fuel costs, but by logistics,
storage, and performance capability. Staying with conventional power instead of switching to
nuclear power does save the Navy approximately 40%.'° With nuclear power, however, the
aircraft carrier and its air wing do not need to compete for space on the ship to store fuel. Nearly
all of the three million gallons of fuel onboard a Nimitz class carrier goes towards the air wing.
By contrast, an amphib—uwhich is half the size of a carrier and conventionally powered—can
only carry a little over 375,000 gallons of aviation fuel. A conventional ship also necessitates
smoke stacks and other internal design considerations that severely diminish space aboard for
other stores such as ammunitions and food stores. This constraint increases the demand for
logistical replenishment. The small size of amphibs calls into question their ability to generate
the same number of sorties as an aircraft carrier. The increased demand for logistical

replenishment takes away from time needed to generate sorties, further exacerbating the concern.

Many of the concerns related to the amphibs—except for nuclear power—also apply to

the argument that “super” carriers should be replaced by a higher number of smaller carriers.



The RAND Corporation—one proponent of the strategy—stated in their 2015 survey The U.S.-
CHINA Military Scorecard that “the U.S. Navy, for its part, could spread risk and increase
flexibility by moving to smaller carriers, as well as save resources.”?® They also suggest that
smaller carriers would increase flexibility and save resources and money. These arguments seem

to fall apart for most of the same reasons as the amphibious ship argument.

While the argument that a higher number of carriers would reduce the risk of any one
carrier seems to make sense on the surface, it isn’t actually supported in the RAND survey.?? In
fact, the smaller size of the carriers immediately presents a counterargument. In order to achieve
necessary baseline defensive requirements, as well as meet a comparable sortie generation rate, a
number of these smaller carriers would have to work in such proximity of each other that the
targeting issue for the enemy is effectively nullified.?®> Additionally, the large flat flight deck of
a carrier presents a distinct top-down radar signature that many over the horizon radars would

likely be able to detect, regardless of size.?*

Then there is the issue of cost. The fact that a smaller carrier costs lesser than a bigger
carrier is a fact, backed by science and common sense. This argument—Iike all the others—
breaks down once one scratches the surface. “Steel and air” are cheap; combat systems,
however, are expensive.?> Every carrier needs escorts, and the increased number of escorts
needed—coupled with the higher amount of said smaller carriers—consumes most, if not all, of
any savings. Additionally, and more importantly, the cost versus capabilities line is not linear.
Analysis in the late 1990’s by the Navy concluded that a medium-sized nuclear carrier, with an
air wing of 55 aircraft, would cost 87-92% of what it costs to build a Ford class carrier; however,
monthly sortie generation would fall nearly 50% over a traditional air wing with a notional air

wing of 75 aircraft.?8



The stark contrast between cost and capabilities is embodied in Figure 1. The Ford class

carrier is 22% more expensive than a ship such as a modernized Charles de Gaulle that

incorporated the electromagnetic aircraft launch system (EMALYS), yet is able to carry 53% more

aircraft, 225% more aviation fuel, and 383% more munitions.

Figure 1: Cost versus Capacity analysis for Ford class carrier versus alternate ship designs.
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Source: Hudson Institute, Sharpening the Spear, Figure 18: Comparison of Ford Class (CVN 80) with Alternate Ship Designs, p. 87

Switching to conventional power instead of nuclear power does save money. However—

for the same reasons mentioned in the amphibious argument—it comes at the severe cost of

internal shipboard storage. The Ford class magazine is 23 times larger than any amphibious ship

in the U.S. Navy inventory.?” To refer to the old adage, it does seem that—in this case—one

truly gets a bigger bang for their buck.

The Super Carrier’s Main Threat Analysis

If a super carrier is as a financially sensible ship as shown, what can be done to mitigate

risk, defend, and properly utilize such a valuable and costly asset? Before answering this

question, the actual A2/AD threats posed by a peer-like competitor need to be examined further

in order to propose what the carrier can do to combat them. China’s A2/AD capabilities can be

9



categorized in terms of short (200 nm), medium (600 nm), and long range (600+) threats. Within
the short range, China is equipped with approximately 40 Russian-built S-300 SAM batteries and
60 HQ-9 models, which together form what the U.S. Department of Defense has deemed one of
the largest forces of advanced SAM systems in the world.?® Additionally, once China receives
the upgraded S-400, it will be able to able to target out to 215 nm, fully encompassing its
exclusive economic zone (EEZ).% In addition to SAMs, China operates over 100 surface
combatants (destroyers, frigates, fast-attack craft, etc.) capable of carrying the anti-ship cruise
missile (ASCM) YJ-83 with a range of 65 nm.%® China’s Kilo class submarines are outfitted
with the SS-N-27 Sizzler, an ASCM with a range of 160nm and a terminal phase altitude of five
to ten meters. This results in detection at approximately 18 nm and less than 1 minute to

respond.®!

In addition to more conventional threats, China is also embracing other technologies.
China is in possession of over 100 Israeli-built Harpy UAVs. With a range of 215 nm and a
32kg warhead, China utilizes them as anti-radiation missiles that loiter within the EEZ.3? A
payload of that size would hardly do any significant damage to a ship the size of the carrier, but
if China implements a swarm tactic with UAVSs, it would be both hard to defend and might be

capable of achieving a “mission kill”.

China’s medium threats include a variety of platforms that can reach the East and South
China Seas, as well as areas of Japan and the Philippines. For example, the J-10A/S fighter jet,
capable of delivering the 65 nm-range YJ-83, has a combat radius in excess of 540 nm.3* This
brings the J-10A/S’s effective reach to 600 nm, which presents a key problem—notably the
disparity between A2/AD threats and the average air wing combat radius—that will be discussed

at length in a future section. China is also developing UAVs capable of assisting in over-the-

10



horizon targeting for ASCMs and anti-ship ballistic missiles (ASBM). These capabilities
increase when one factors the Paracel and Spratly Islands into the equation. China’s medium
range threat could be considerably extended if it were to militarize these highly-contested islands

with SAM sites or any other military capability.

China’s A2/AD threats wane as they exceed 600 nm. This does not mean, however, that
it does not have any capabilities. While most of China’s land-based aircraft can only reach this
distance through aerial refueling, there are some exceptions that cause concern. China has
approximately 250 Su-27 Flankers and J-11s, and over 100 Su-30MKK/2 Flankers.>* All of
these aircraft possess a combat radius over 750 nm, which presents a severe advantage over the
current average air wing combat radius. Two fifth-generation fighters, the J-20 and the J-31, are
also in development. Coupled with any potential long-range ASCM, these fighters may have an

effective radius of 1,200 nm; 1,000 nm for the jet, 200 nm for the missile.*

There are other systems such as the DF-21D ASBM, which is by far the most referenced
and most feared platform capable of targeting a carrier. Specifications on the DF-21D vary, but
the ASBM can purportedly travel at Mach-10, possesses a cluster warhead designed to
incapacitate a carrier flight deck, and is capable of striking slow moving targets from a distance

of 810 nm with an accuracy circle of 20 meters.

It is easy to see why this situation worries those among the defense establishment
concerned with the risks towards carriers. Given such examples of advanced A2/AD capabilities
of a peer-like competitor, is the super carrier—a singularly massively expensive asset—a
sensible and capable platform in future conflicts? The short answer is...yes. The road to future
success for the carrier, however, has reached a doctrinal fork. If the carrier is to remain not only

a viable option but the premier, dominant source of naval power projection, and the envy of
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every other navy, then the carrier must, above all, drastically improve the aircraft that comprise
the carrier wing. If the air wing is not overhauled, then the doctrinal mission of the carrier must

change from power projection and strike to a number of other possible mission sets.
How The Air Wing Can Evolve

Starting in the Interwar Period, innovations in technologies and procedures spawned an
evolutionary history for naval aircraft that has been intertwined with the history of the carrier
itself. Captain J.M. Reeves, the Commanding Officer of the USS Langley in 1926, used the
knowledge he learned from the “Fleet Problems” simulations at the Naval War College to
increase the number of aircraft onboard a carrier from 12 to 42. He also dramatically reduced
launch and recovery cycles and developed the safe and efficient maneuvering of aircraft on a
crowded flight deck.®” The Navy eventually engineered—through constant research and
development—the F6F Hellcat and F4U Corsair, the first naval aircraft able to handily defeat
Japanese aircraft.® From there, carrier air wings would continue to evolve in order to defeat
enemies abroad and quiet critics—who argued that naval aircraft would never be as useful as
land-based aircraft—at home. The carrier air wing for the USS Langley in 1922 was 30 aircraft
with an average range of 140 nm and a payload of 610 Ibs.®® The Navy, through more “Fleet
Problems”, recognized that mass was critical to naval aviation success and the USS Lexington
carrier air wing grew to 70 aircraft with an average range of 258 nm and a payload of 371 Ibs.*
Combat experience in World War 1l confirmed the need for mass, range and payload, which
resulted in the Essex class carrier air wing having 90 aircraft with an average range of 758 nm

and a payload of 1,800 Ibs.*

The dawn of the nuclear age and jet propulsion saw the carrier air wing lightly

reduce its numbers, but dramatically increase abilities. The Forrestal class carrier—the world’s
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first super carrier—was designed for one specific purpose: to launch and recover aircraft large
enough to carry a heavy load of ordnance a long distance.*? The USS Forrestal carried 46
aircraft with an average range of 1,210 nm and a payload of 4,522 Ibs.** The Vietnam War and
the Cold War would see the average carrier air wing stabilize at around 80 aircraft with an
average payload of 13,754 Ibs., approximately three times the amount of the air wing from the
1950s. The average range of aircraft decreased to 732 nm during this time; however, the Navy
was insightful enough to extend ranges with massive organic tankers such as the A-3 Skywarrior,

which was able to extend the range of 10 aircraft to 1,800 miles.*

Ironically, the end of the Cold War began the Navy’s retreat from the tenets of mass,
range, and payload at a time when A2/AD capabilities were advancing and proliferating rapidly.
The Nimitz class air wing currently has approximately 60 aircraft with an average payload of
12,040 lbs. and an average range of 496 nm, numbers not seen since the 1930s.** This can be
attributed to two main events: the cancellation of the A-12 and the rise of the F-18. The A-12
was designed to be 70 feet from wingtip to wingtip and 36 feet long and 80,000 pounds fully
loaded. It would have possessed a payload of 6,000 Ibs. internally and a combat radius of 1,000
nm.*® The A-12, however, was cancelled in 1991 and the Navy would permanently lose its deep-
strike capability. Around the same time (1987) the F/A -18C Hornet was introduced to naval
aviation. The Hornet was popular for many reasons; it was cheap, reliable, efficient, and
stable—having one of the world’s first fly by wire systems. It was designed to fill multiple roles
on the carrier and, as the old adage goes, it became a “jack of all trades, master of none.” While
the Hornet’s nine stations could carry 13,700 Ibs. of either fuel, munitions, or equipment, it fell
critically short on range. The Hornet’s combat range has been cited at as 366 nm for air to air

and 415 nm for attack.*’ This was initially acceptable, but the retirement of the A-3 only 4 years
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later has severely limited range since then. The F/A-18 E/F has only slightly better range of
approximately 500 miles. As a tanker, an F/A-18 E/F can extend 4 Hornets out to 1,000 miles.*®

While a step in the right direction, these ranges pale in comparison to the days of the A-3s.

In the face of increased A2/AD capabilities, the Navy has signed on to another aircraft
with a minimal range increase, if any at all, the F-35C. At its inception, the aircraft was to have
a range of 730 nm, already well short of A2/AD threats and of legacy aircraft. By 2010,
estimates for the combat radius of the F-35 had dropped to 550 nm, 50 more nm than the F/A-18
E/F.*® The problem with this reoccurring theme should be apparent when overlaid with the
current A2/AD problem. The current and future composition of carrier air wings at an average
range of 600 nm means that a carrier must enter the purported range of the DF-21D “carrier

killer” for 400 nm before being combat effective.

There are ways in which the Navy could restore its deep-strike capabilities through new
programs such as a resurgence of A-12-like programs, or the total acceptance of the unmanned
combat aerial vehicles (UCAV). The A-12 program is the more conventional route, with the
wheel being refined, not re-invented. The Navy has produced aircraft with ranges exceeding
1,000 miles with sufficient payload capacity in the past and it could do so again in the future if
the Navy decided to produce a deep-strike aircraft. The inherent problem with such a platform in
an age of A2/AD threats is that the physiological toll on a pilot due to the length of the mission
driven by ever-advancing stand-off distances, and/or the need to loiter on-station to find mobile

or time critical targets, makes the likelihood of such a platform unlikely to ever materialize.>

The realistic future and possible savior for the air wing and the carrier itself lies in the
form of unmanned systems, specifically the X-47B. The X-47B boasts a range of 2,100 nm with

an internal payload capacity of 4,500 Ibs.>* The advanced capabilities such a platform could

14



bring to a carrier air wing are numerous ranging from intelligence, surveillance and
reconnaissance (ISR) to aerial refueling, to deep-strike. Testing for the X-47B has gone
relatively well. The X-47B made its first catapult launch in 2012, first carrier landing in 2013,
completed combined operations with manned aircraft in 2014, and completed the first fully

autonomous aerial refueling operation in 2015.52

Multiple possible future air wing configurations exist, from the status quo to such
injected variables as F/A-18 E/F quantities, F-35B quantities, and X-47B quantities (and roles).
The most of audacious of them, however, claims to solve the issues of air wing range and fiscal
austerity in one fell swoop. One proposal in the report RETREAT FROM RANGE: The Rise and
Fall of Carrier Aviation calls for cancelling the F-35B program and extending F/A-18 Super
Hornet production to cover the gap until the X-47B comes online. Cancelling the F-35B would
save $85 million per aircraft and the Navy would eventually be able to purchase two squadrons
of 12 Super Hornets (in addition to the two Super Hornet squadrons already present) to replace
the two squadrons of 10 F-35Cs and purchase six squadrons of UCAVs with 16 aircraft apiece

(12 strikers and four tankers) and still have money left over.

The X-47B has a possible Achilles heel, however: the institutional organization and
mindset of the U.S. Navy. The technology to use a drone for ISR or tanking at a minimum has
existed for years. The Navy, however, has concluded its UCAV testing with the execution of the
recent aerial refueling test. It may be because Navy leadership is uncertain of what becomes of
the pilot and what it means for promotion, having a “real men fly planes and command air wings
and get promoted by others who do” mindset.>® Recent public statements of tactical naval
aviation admirals, who make up 26 percent of unrestricted line flag officers, do not appear to

consider unmanned aircraft operating from the carrier deck in any other role than surveillance or
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“spotter” for the carrier and its air wing.>* If the Navy fails to make the necessary upgrades to its
future air wings then it must seriously reconsider the mission of the carrier itself if the carrier is

to survive.
Doctrine/Tactical Adaptation of the Aircraft Carrier

In the current realm, while the carrier may not be able to hold its own against a peer-like
enemy, the countries with those capabilities are—for now—few. The carrier could—in theory—
continue to operate as is against the vast majority of potential adversaries, as it contains more
airpower and firepower than the entire air force of many nations. The carrier may also be the
ship best suited to counter the tactics—such as swarm attacks—that lesser capable forces are
adopting.>® However, if A2/AD capabilities advance and proliferate at the current rate, the
likelihood of these missions for the carrier will surely diminish.®® What missions then could a

carrier fulfill in the future?

The carrier could return to one of its original missions as the “eyes of the fleet” and
resume a form of reconnaissance role or command, control, communications, computers,
intelligence, surveillance, and reconnaissance (C4ISR) as it is called today. The carrier air wing
would be comprised of mainly UCAS systems such as the X-47B as well as any number of
drones designed to either conduct C4ISR and/or create a network infrastructure which would
allow the carrier to communicate with other assets in the case of a global positioning system
(GPS) failure. The long range of the UCAS system would have increased maneuverability and

operate at a distance in which the risk more appropriately matches the task.>’

Alternatively, the carrier could be used as a mothership of sorts for other ships such as

submarines or littoral combat ships (LCS). By design, most logistical and maintenance functions
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have been removed from the LCS, which therefore requires a fair amount of external support. If
LCSs were to enter a high threat area where there are no bases and regular logistical ships would
be at excessive risk, then a carrier might be the solution.®® With tremendous amount of fuel and
ammunition capacity, high speeds, and defense capabilities, the carrier may be perfectly suited to
execute expeditious at replenishments at sea with an LCS or any other ship.>® Furthermore,
accepting a mothership role does not exclude the possibility of also acting in a C4ISR role as
well. The carrier could certainly execute a C4ISR mission with its UCAS system while
simultaneously acting as a mothership. In fact, it makes sense that the two missions would

mutually benefit from each other.

Ultimately, even if the carrier air wing evolves and/or the mission changes, the tactical
employment of the carrier must evolve. Given the range of naval aircraft and the fact that 80
percent of the world’s population and capitals are located within 200 nm of a coastline, Navy
planners prefer to operate a carrier 50-100 nm from an enemy coastline.’’ The days of a carrier
mulling about continuously at those distances are dwindling and already unacceptably risky
against a peer-like competitor. Two of the proposed future tactics are the pulsing of combat

power and integrated multi-CSG operations.

Pulsing combat power is fundamentally a type of “hit and run” tactic. A CSG would
operate at the edge of an enemy’s A2/AD range, utilizing long range weapons against targets and
repositioning in emissions control (emcon) to another operating area.®* Repositioning constantly
would cause the enemy to greatly increase its search area, consuming ISR resources while also
eroding enemy strike capabilities by operating at range.®?> While carriers could implement this
tactic with current air wings, improving air wing range as aforementioned would certainly

increase the effectiveness.
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One constant concern from a peer-like competitor is the ability to surge and overwhelm a
carrier, or any asset for that matter. Integrated multi-CSG operations is an attempt to solve that
problem. Multiple (anywhere from 2-6) CSGs would simultaneously attack a target, amassing
an amount of power projection that could match the enemy’s. Figure 2 below shows that it
would require 4-5 CSGs with Air Force refueling to match the PLA capabilities at a range of 600
nm. This tactic is completely plausible with some doctrinal augmentation for command and

control, but would only be used as an initial attack and require a decisive single battle mindset.

Figure 2: Comparisons of U.S. CVW and PLA Surge Force Generation Capacity
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The main constraint in this tactic is logistics. It would drain virtually the complete
logistical capacity of the Navy (to include Military Sealift Command) to refuel 5 CSGs 3,000 nhm

from an advanced base.5?

The De-evolution of the Carrier Strike Group

Evolutions in aircraft, doctrine, and tactics, have all offered a different solution to the

same problem of how to utilize the carrier in the future against a peer-like competitor. The true
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answer may lie with a combination of all the above. The world becomes more complex every
day, and the carrier needs to shift from the cookie cutter CSG structure it deploys with. A
nominal CSG consists of one nuclear-powered aircraft carrier, six large multi-mission surface
combatants (cruisers and destroyers), and two attack submarines. With the disappearance of the
Soviet Navy, and with no open ocean threats to carriers evident on the horizon, naval planners
concluded that they could reduce the number of carrier escorts to three combatants (all with
AEGIS) and one submarine without appreciably raising the risk to the carriers.®* Using that
structure as a minimum benchmark, the CSG should be able to expand as necessary based on

mission, anticipated threats, and enemy capability.

If a carrier were assigned a foreign humanitarian assistance (FHA) mission, it would
require minimal escort support depending on the theater the mission is in. A FHA mission in the
United States of the Caribbean, for example, would require less escort capability than a FHA
mission in the PACOM AOR, China’s back yard. In a conflict against a low-end to moderate
competitor, the Navy could continue to deploy CSG structures comparable to the nominal set
established in the Cold War. As conflict escalates and enemy capabilities increase, the CSG—
and ultimately the Navy as a whole—needs to be ready for multiple different, unusual and

simultaneous carrier missions with correspondingly different escorts and air wing capabilities.

A conflict with a peer-like competitor (China) would certainly cause many of the United
States assets to shift into the PACOM AOR, and CSGs would be no different. With the majority
of carriers in PACOM, there are ample opportunities for CSGs to diversify their mission sets to
aid in the fight. A CSG could be assigned to “no man’s land”, the area in between two
adversarial A2/AD capabilities. The carrier would perform C4I1SR missions and be assigned a

relatively minimal escort CSG. The air wing would be mainly comprised of long range UCAS
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systems capable of covering vast swaths of ocean with a smaller contingent of manned aircraft

for defensive and search and rescue purposes.

Closer to the threat environment, carriers could fulfill a variety of roles. Multiple CSGs
within the AOR could rotate through assignments ranging from a “mothership”, supporting
amphibious assets, to C4ISR missions, to combined operations with other CSGs to execute a
power pulse attack. The air wing would have a degree of modularity, tailored to the carrier’s
mission. Surrounding the carrier, the CSG would, in effect, disaggregate. While CSGs would
not disappear, the rigid unit assignments within the CSG would. The combined CSG assets
(cruisers, destroyers, submarines, etc.) for the participating carriers would be distributed to the
carrier based on mission and threat level. For example, a carrier assigned to being a mothership
might get close to the minimum CSG allotment while the carriers executing the pulse attack

would receive the lion’s share of the escorts.

This interoperability and fluidity may sound radical; however, only when compared to
how carriers have operated over the past 20 years. This concept has roots in doctrine laid out by
Rear Admiral Fredrick Sherman, who modified the Standard Cruising Instructions for Carrier
Task Forces in 1943. In the doctrine, Sherman allows for carrier to operate air patrols and
scouting missions while the other carrier stood ready to conduct strikes, with the two carriers
rotating between the “duty carrier” and the strike carrier.®® Most notably, it also calls for
multiple carriers in a task force to separate during air attacks with each carrier taking with it
“those cruisers and destroyers that can form screens in the shortest possible time”.%® According
to Sherman, escorts had the ability to be requirement driven instead of being permanently
assigned to a particular carrier. While escort “pick-up games” were possible in WWII, the

complexity of the current warfare requires a degree of coordination. Any coordinated effort
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between a carrier and its escorts today would necessitate a level of prior coordination through

exercises or work up cycles.

Task Force 77 provides a more recent example of the possibilities of carriers operating
together. Until its disestablishment in the 2000s, CTF 77 was the task force responsible for
carrier operations in 7" Fleet. The task force was operating as many as three to four carriers
simultaneously during the Vietnam War.” CTF 77 also commanded the multi-carrier Battle
Force Zulu in the North Arabian Sea during Operation Desert Storm. The day after the operation
commenced, the USS Midway and the USS Ranger in the Persian Gulf, the USS Theodore
Roosevelt en route to the Gulf, and the USS John F. Kennedy, USS Saratoga, and USS America
in the Red Sea all executed a combined 228 combat aircraft sorties.®® The Navy may need
merely to expand upon past experiences—not wholly reinvent the wheel—to make such a shift in

operations a reality.
CONCLUSION

The United States super carrier has enjoyed its due glory as a capital ship for nearly 60
years. The debate as to the carrier’s relevancy places that prestige in question and threatens the
carrier to the fate of the battleship, the ship that succumbed to the carrier’s primacy. Perhaps
where the debate hits a snag is the concern whether a carrier can survive as a capital ship. The
answer very well be, “Does it need to?” Not every option offered in this essay arguably need be
executed before a prior “softening of the beach” by missiles launched from submarines or land-
based bombers. There is talk of making the submarine the new capital ship of the Navy. The
entire construct of a capital ship in the current environment, however, may be very well an
irrelevant concept. With the evolving A2/AD threat, every ship is vulnerable to some degree,

and it is going to take the entire fleet networked together, executing together to achieve its goals.
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The carrier has prided itself on being “the tip of the spear.” The question that everyone should
ask themselves is, “Is it enough to be the power behind the spear once the tip has pierced through

enemy defenses?”

The aircraft carrier is the superior solution for future conflicts. While the debate rages on
as to the viability of the super carrier, one thing is for certain. Any aircraft carrier has
advantages over a land base. A slow-moving object is definitionally harder to target than a
stationary object. The age of the super carrier may be currently under debate but the age of the
runway is most certainly over. As to whether or not the super carrier is relevant in the future; the
data indicate that there is no other ship remotely as capable as the super carrier, neither

amphibious ships nor smaller carriers in smaller numbers.

The super carriers are going to be around for at least another 50 years with the
commissioning of the USS Ford. The Navy has to find a way to utilize the super carrier in the
evolving A2/AD environment. Whether it be through aircraft, technologies, doctrine, or a
combination thereof, the Navy simply must adapt to the changing times. It is something the
carrier has done since its inception, and it something it must continue to accomplish. To “quote”
Charles Darwin in a phrase often attributed to, but not actually said by him, “It is not the

strongest of the species that survives... It is the one that is most adaptable to change.”®®
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