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study concludes with a series of recommendations for the DoD, ultimately advocating for 

reinvestment in seaplanes. Steps toward this investment include incorporating contractor-
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EXECUTIVE  SUMMARY  

The vast expanse and limited infrastructure of the Indo-Pacific region present 

significant logistical and operational challenges for the United States Joint Forces. While 

the United States military has developed operational dispersal efforts, such as the Air 

Force’s Agile Combat Employment and the Marine Corps’ Expeditionary Advanced Base 

Operations, to enhance resiliency and preserve combat capability, they remain reliant on 

vulnerable infrastructure. This reliance on fixed infrastructure creates operational risk, as 

airfields and seaports are easy to target and susceptible to adversarial attacks. 

Amphibious aircraft, with their ability to operate from both water and land, offer a 

compelling solution to mitigate these challenges and the military’s logistical resilience, 

agility, flexibility , and operational reach within the Indo-Pacific region.1 

Insights 

As we face new problems, sometimes the best solution is to fall back on older, 

proven concepts of operations (amphibious aircraft) and employ them with updated and 

modernized technology. This study quantitatively and qualitatively examined a diverse 

array of platforms—including amphibious aircraft, land-based fixed-wing aircraft, 

helicopters, tilt -rotor aircraft, large surface vessels, boats, and submarines—in two 

fictional scenarios that highlight current capability gaps: 1) support of military operations 

on a remote island, and 2) open ocean search and rescue (SAR) operations. These 

scenarios were informed by an extensive study of current plans, as well as discussions 

with operations and logistics experts throughout USINDOPACOM and the DoD, 

including personnel from PACAF, MARFORPAC, SOCPAC, PACFLT, AFSOC, 

MARSOC, SOCOM, and the China Focus Group. Based on our quantitative analysis of 

 
1 Resilience, Agility, and Flexibility are used to describe attributes that are essential for operations in 

dynamic environments. “Resilience” is the ability to recover from setbacks, such as a destroyed airfield. 
“A gility ” and “Flexibility ” refer to the ability to rapidly respond to emerging threats and/or exploit 
opportunities. Amphibious aircraft provide all three of these characteristics with their ability to land on 
both water and airfields, increasing the number of potential operating locations and ways to support the 
fight. By cultivating Resilience, Agility, and Flexibility, units can effectively overcome challenges and 
seize opportunities. 
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the various platforms, amphibious aircraft were found to provide several key advantages 

that could provide a strategic edge for the United States in the Pacific:  

• Operational Flexibility  and Agility : The multi-domain capability of 

amphibious aircraft enables rapid deployment of personnel and cargo to remote and 

austere locations. Their unique access to areas that are often out of reach for traditional 

land-based aircraft and many naval assets make them especially valuable for missions 

such as SAR and special operations. When evaluated within the context of intra-theater 

mobility and maritime SAR, amphibious aircraft demonstrate high mission effectiveness 

compared to both land-based aircraft and naval vessels. Amphibious aircraft can provide 

a balance of range, speed, carrying capacity, and accessibility that the DoD currently does 

not have in a single platform.  

• Creating Dilemmas for Adversaries: Amphibious aircraft, operating from 

dispersed locations, can inject an element of unpredictability that could potentially 

disrupt, divert, and deter adversaries especially if  used in unconventional means. By 

reducing predictability, amphibious aircraft may be particularly effective in achieving the 

strategic goal of imposing costs on an enemy. The aircraft’s mobility can create strategic 

dilemmas, forcing adversaries to allocate resources to defend a broader range of potential 

targets. Moreover, amphibious aircraft could offer a strategic advantage in countering 

Chinese maritime militias, as they combine the flexibility  and speed of aviation with the 

versatility of operating in marine environments. 

• Supporting Non-Standard Aviation (NSAv): Amphibious aircraft, especially 

smaller models commonly used for civilian purposes, have the potential to seamlessly 

blend into civilian air traffic, providing a discreet means of supporting military operations 

in sensitive environments. Aircraft like the Cessna Grand Caravan C-208 and de 

Havilland Canada DHC-6 Twin Otter, commonly used for tourism in Pacific Island 

nations, exemplify this NSAv potential.2 The NSAv approach echoes historical 

 
2 Trans Maldivian Airways, “Twin Otter Seaplane Maldives,” Our Seaplane Fleet, accessed July 31, 

2024, https://www.transmaldivian.com/twin-otter/; Airtrav, “Home,” Airtrav, accessed July 18, 2024, 
https://airtrav.ph/. 

NAVAL POSTGRADUATE SCHOOL  |  MONTEREY, CALIFORNIA  |  WWW.NPS.EDU

_________________________________________________________



xix 

operations like the covert transport of uranium using the Pan Am Clipper during World 

War II and offers a modern solution for conducting clandestine operations. 

Recommendations 

Currently, without major investment, the United States can gain immediate 

experience and operational insights by contracting amphibious aircraft from private 

companies and integrating them into exercises and real-world operations. This approach 

allows for evaluating and validating capabilities and requirements without committing to 

a full  program of record. Additionally, the United States should seek to further enhance 

partnerships with Japan by committing aircrew to get qualified and inter-fly  on Japan’s 

US-2 amphibious aircraft. This increased level of combined training and interoperability 

will facilitate knowledge sharing of best practices for the use of amphibious aircraft. 

Ultimately, reinvesting in amphibious aircraft offers the U.S. Joint Force a 

valuable opportunity to enhance its resilience, flexibility,  and operational effectiveness in 

the Indo-Pacific AOR. These platforms can mitigate the challenges posed by contested 

environments, create dilemmas for adversaries, and provide a discreet means of 

supporting special operations and other sensitive missions. Embracing this historically 

proven capability will not only strengthen the U.S. military’s posture in the region but 

also ensure its continued ability to project power and respond effectively to a wide range 

of contingencies in the future. This investment is not about developing or testing a new 

technology but rather adopting and advancing a proven capability that remains 

underutilized by others and absent from the current U.S. military inventory. 
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I. INTRODUCTION  

The vast expanse of the Indo-Pacific region poses significant logistical and 

operational challenges, as its geographic dispersion—characterized by its limited 

landmass and vast distances between islands—creates a “tyranny of distance,” which 

complicates the efficient movement of forces and resources. In a contested scenario, the 

problem is exacerbated as traditional supply chain networks diminish to the point where 

it could become difficult  or impossible to sustain combat power. Due to this 

vulnerability, the United States military developed operational dispersal efforts, such as 

the Air  Force’s Agile Combat Employment (ACE) and the Marine Corps’ Expeditionary 

Advanced Base Operations (EABO), to enhance resiliency and preserve combat 

capability; however, these initiatives remain reliant on vulnerable infrastructure.  

New solutions are needed to address these logistical challenges that are beyond 

the reach of current conventional capabilities. One such solution is to reinvest in 

amphibious aircraft capabilities. This approach would reduce the U.S. military’s 

dependency on runways while also offering greater flexibility  and access to remote areas 

that would otherwise be inaccessible to land-based aircraft, all at speeds significantly 

faster than surface or subsurface vessels. Furthermore, amphibious aircraft could also 

carry out surprise attacks, clandestine insertions, long-range resupply missions, and 

personnel recovery operations across great distances in the Pacific. In this paper, we will  

examine the ability of amphibious aircraft to conduct search and rescue (SAR) missions 

and logistics operations by evaluating operational constraints, such as range, payload/

cargo capacity, speed, access, and unique capabilities. 

A. RESEARCH QUESTION 

How can the use of amphibious aircraft help to mitigate the challenges of 

contested operations for the U.S. Joint Force in the INDOPACOM Area of Responsibility 

(AOR), while also creating challenges to potential adversaries? 

Amphibious aircraft have historically demonstrated their utility  in a variety of 

operational scenarios. They have enabled rapid troop and equipment deployment, 
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facilitated swift delivery of humanitarian aid in disaster-stricken regions, and provided 

essential support for the rescue of stranded personnel. Moreover, dispersed amphibious 

aircraft operations have enhanced intelligence-gathering capabilities. By overcoming the 

limitations imposed by fixed, land-based locations, amphibious aircraft offer a means to 

escape the “tyranny of distance” and enhance the military’s logistical resilience, agility, 

flexibility,  and operational reach within the Indo-Pacific region.1 

Exploring the modern use of amphibious aircraft in the INDOPACOM AOR is 

critical. Current Department of Defense (DoD) logistics struggles with the complexities 

of peer-to-peer conflict, and amphibious aircraft offer a potential solution. Their inherent 

flexibility  and untethered mobility make them harder to target, creating redundancy, 

enhancing survivability, and ultimately increasing the likelihood of mission success. 

Adopting amphibious aircraft would be a paradigm shift for the DoD, a move away from 

static vulnerabilities towards adaptive, mobile logistics networks for operations. 

Although the size of the Indo-Pacific theater provides a level of operational flexibility  

and maneuver options for the U.S. Navy, it also heightens the vulnerability of established 

land bases to potential adversaries due to limited and fixed land-based options.2 Reliance 

on traditional land-based infrastructure and fixed-wing aircraft creates susceptibility to 

disruption in contested environments, hindering sustained Joint Force combat power 

projection.  

Initiatives such as ACE and EABO, embraced by the U.S. Air  Force and Marine 

Corps, seek to mitigate these vulnerabilities by dispersing forces and improving 

 
1 We will use Resilience, Agility, and Flexibility to describe attributes that are essential for operations 

in dynamic environments. “Resilience” is the ability to recover from setbacks, such as a destroyed airfield. 
“A gility ” and “Flexibility ” refer to the ability to rapidly respond to emerging threats and/or exploit 
opportunities. Amphibious aircraft provide all three of these characteristics with their ability to land on 
both water and airfields, increasing the number of potential operating locations and ways to support the 
fight. By cultivating Resilience, Agility, and Flexibility, units can effectively overcome challenges and 
seize opportunities. 

2 Veerle Nouwens et al., Long-Range Strike Capabilities in the Asia-Pacific: Implications for Regional 
Stability (London: International Institute for Strategic Studies (IISS), 2024), 8–12, https://www.iiss.org/en/
research-paper/2024/01/long-range-strike-capabilities-in-the--asia-pacific-implications-for-regional-
stability/. 
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mobility.3 However, they are reliant on land-based infrastructure and encounter 

difficulties in tackling the inherent complexities of an expansive maritime domain. 

Though dispersed land-based strategies are effective in complicating targeting and 

dispersing forces, they leave a critical gap in delivering sustained combat power across 

the vast distances of the INDOPACOM AOR. This approach assumes that land-based 

infrastructure remains intact and usable by U.S. forces. The inherent vulnerability of 

fixed locations and the logistical challenges of supplying dispersed forces undermine the 

ability to project credible combat power throughout the region. 

Technological advancements, such as new materials and propulsion systems, have 

improved amphibious aircraft and promise to make them even more versatile and cost-

effective than they were in previous generations. The future of logistics and combat 

operations in the INDOPACOM AOR could very well involve squadrons of these agile 

amphibious aircraft, weaving through island chains and defying the “tyranny of 

distance,” a testament to America’s strategic innovation in the face of a contested theater. 

B. LITERATURE REVIEW  

There is currently a gap in understanding the capabilities of amphibious aircraft. 

Few, if any, contemporary authors or strategists have examined the use of seaplanes to 

support modern military operations and logistics. Many recent articles advocating for the 

resurrection of amphibious aircraft lack a rigorous theoretical framework, or theory of 

seaplane employment, and fail to provide nuanced thought on the subject. Our goal is to 

advance the initial argument for seaplanes beyond merely introducing the concept by 

demonstrating their potential effectiveness in operating environments like the Pacific 

theater. 

This gap in understanding was highlighted by the U.S. Air  Force Special 

Operations Command’s (AFSOC) attempt to create the MC-130J Amphibious Capability, 

 
3 U.S. Air Force, Agile Combat Employment, AFDN 1-21 (Montgomery, AL: Curtis E. Lemay Center 

for Doctrine Development and Education, 2022); U.S. Marine Corps, “Expeditionary Advanced Base 
Operations (EABO),” Marines, August 2, 2021, https://www.marines.mil/News/News-Display/Article/
2708120/expeditionary-advanced-base-operations-eabo/. 

NAVAL POSTGRADUATE SCHOOL  |  MONTEREY, CALIFORNIA  |  WWW.NPS.EDU

_________________________________________________________



4 

or MAC. Throughout the MAC project, there was an apparent lack of understanding 

about the diminishing returns of floats as they increase in size for float-based seaplanes. 

For larger aircraft, the efficiency of float systems diminishes as the required increase in 

float size leads to greater weight and drag, compromising the aircraft’s range and payload 

capacity. To overcome these limitations, larger amphibious aircraft should be designed 

with a hull-based configuration rather than relying solely on floats. This is a significant 

reason the MAC has been put on hold and is unlikely to be fully  realized. This nuanced 

understanding of seaplane design underscores the existing knowledge gap regarding their 

employment.  

1. DoD’s Current Logistic Enterprise 

The DoD’s current logistics enterprise prioritizes efficiency, heavily influenced 

by commercial best practices to optimize costs. While this approach has yielded 

significant savings through its efficiency, it has also introduced vulnerabilities, 

particularly through practices like Just-in-Time (JIT) logistics.4  While JIT reduces 

storage costs at forward locations in peacetime, it fosters dependence on unimpeded 

supply lines, rendering the system fragile in the face of disruptions caused by natural 

disasters or conflict.5 This trade-off between efficiency and resilience becomes 

particularly stark in light of the 2022 National Defense Strategy’s shift towards Great 

Power Competition,  prioritizing operational effectiveness in contested environments like 

the INDOPACOM AOR.6 Ultimately, traditional logistics chains in the Pacific are 

vulnerable to disruption due to China’s Anti-Access/Area Denial (A2/AD) capabilities, 

limited infrastructure, and uncertain geopolitical landscape. 

 
4 Christopher J. Michelsen, Patrick O’Connor, and Tarpon Wiseman, “Just in Time Expecting Failure: 

Do JIT Principles Run Counter to DoD’s Business Nature?,” Defense AT&L 43, no. 2 (March 2014): 32, 
https://apps.dtic.mil/sti/tr/pdf/ADA608645.pdf. 

5 Michelsen, O’Connor, and Wiseman, 36. 
6 Department of Defense, 2022 National Defense Strategy (Washington, DC: Department of Defense, 

2022). 
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Recent assessments indicate that the current naval sealift logistics will be 

insufficient to support Joint Force demand in a major conflict.7  One notable area of 

concern revolves around China’s substantial investments aimed at bolstering its maritime 

prowess through the expansion of its naval capabilities and the broadening of the 

geographic scope influenced by its A2/AD technology. This technology primarily 

encompasses sophisticated anti-ship capabilities, posing significant challenges to regional 

security dynamics.8  Similarly, strategic airlift faces concerns of A2/AD combined with a 

limited number of fixed airfields, which creates significant challenges in ensuring timely 

resupply across the INDOPACOM AOR.9  Overall, these A2/AD concerns present a 

significant challenge to traditional sealift and airlift routes in the region and threaten our 

ability to project power due to substantial logistical bottlenecks. 

Although our access, basing, and overflight (ABO) capabilities throughout 

INDOPACOM are expanding, ABO constraints remain a critical gap that limits our 

freedom of maneuver. Therefore, increasing ABO throughout the Pacific is currently a 

focus item for Pacific Air  Force Headquarters to enable flexible and responsive air 

operations.10  Despite ongoing efforts, the complex geopolitical landscape of the region 

causes concerns of regional fragmentation, preventing guaranteed ABO during a crisis. 

Furthermore, it is critical to consider the additional strain placed on logistics networks by 

natural disasters and potential smaller-scale conflicts, which are frequent occurrences in 

the region. These combined factors paint a complex picture of significant logistical 

challenges that must be considered when analyzing potential military operations in the 

 
7 Walker D. Mills and Erik Limpaecher, “Sustainment Will Be Contested,” U.S. Naval Institute 

Proceedings 146, no. 11 (November 2020), https://www.usni.org/magazines/proceedings/2020/november/
sustainment-will -be-contested; Timothy A. Walton, Harrison Schramm, and Ryan Boone, Sustaining the 
Fight Resilient Maritime Logistics for a New Era (Washington, DC: Center for Strategic and Budgetary 
Assessments, 2019), https://csbaonline.org/research/publications/sustaining-the-fight-resilient-maritime-
logistics-for-a-new-era/publication/1. 

8 Sean R. Dougherty et al., “Logistics in Contested Environments” (master’s thesis, Naval Postgraduate 
School, 2020), https://hdl.handle.net/10945/65507. 

9 Laura Heckmann, “Contested Logistics,” National Defense 108, no. 839 (October 2023): 22–23, 
ProQuest. 

10 Pacific Air Forces, PACAF Strategy 2030: Evolving Airpower (Hickham AFB, HI: PACAF HQ, 
2023), 10, https://www.af.mil/Portals/1/documents/2023SAF/PACAF_Strategy_2030.pdf. 
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region. The limited airbase infrastructure across the Pacific is highly susceptible to 

disruption from various natural disasters, further constraining logistical movements via 

land-based aircraft.11  

Therefore, it is worthwhile to consider the costs and benefits of shifting the DoD’s 

logistics paradigm, moving beyond mere efficiency towards a resilience-based approach 

that prioritizes operational effectiveness in contested environments. This shift towards 

effective and resilient supply chains necessitates investments in capabilities like 

prepositioned stocks, alternative supply routes, and agile logistics platforms like 

amphibious aircraft to ensure uninterrupted support in the “last tactical mile” to forward-

deployed forces, even in the face of disruptions and adversary actions.12 The “last 

tactical mile” illustration, Figure 1, depicts the challenges of supporting military 

operations in remote areas, with logistical support diminishing in scale and efficiency as 

it moves closer to the front lines, with a heavy reliance on intra-theater transportation 

modes to provide the required tactical movement and distribution.13 As highlighted, this 

tactical movement and distribution become difficult due to immature infrastructure and 

dispersed forward operating bases, necessitating specific distribution methods, such as a 

hub-and-spoke model. 

 

 
11 Joseph Beal, “Bridging the Strategic to Operational Gap: Air Mobility in Natural Disaster Relief” 

(master’s thesis, Air University, 2016), http://archive.org/details/DTIC_AD1030400. 
12 Mills and Limpaecher, “Sustainment Will Be Contested”; “Last Tactical Mile,” Course CLL037: 

DoD Supply Chain Fundamentals, accessed October 23, 2024, https://icatalog.dau.edu/mobile/CLL037/
DAU_Supply_Chain_Atlas/010125/010125000070.html. 

13 Defense Acquisition University, “Last Tactical Mile.” 
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Figure 1. Last tactical mile illustration14 

Developing a resilient logistics network utilizing a hub-and-spoke approach, as 

seen in Figure 2, is necessary to distribute prepositioned supplies in the “last tactical 

mile,” delivering directly to warfighters on the front lines. To ensure this capability, we 

must prioritize platforms that provide resilience, flexibility,  and agility in the critical “last 

tactical mile.” Air  Force Agile Combat Employment doctrine explains that “[u]tilizing 

the hub and spoke distribution methodology, moving cargo between an enduring location 

(hub) and a CL (spoke)… provides commanders maximum flexibility  to rapidly 

maneuver forces and materiel based on each CL’s need.”15 This hub-and-spoke method 

of airlift  has proven to be efficient and effective; however, it is vulnerable to disruption 

due to an attack on the supporting infrastructure, such as airfields.  

 

 
14 Source: Defense Acquisition University. 
15 U.S. Air Force, Agile Combat Employment, 9. 
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Figure 2. Hub and spoke model16 

The hub-and-spoke model can also be applied to Agile Combat Employment to 

conduct operations as well as provide logistics support. This concept can be better 

understood by examining Figure 3, where aircraft deploy from the mainland to forward 

hubs, known as “main operating bases” (MOBs) or “enduring locations” (EL), where 

supplies are aggregated. Aircraft will primarily operate from these MOB/EL hubs, 

occasionally moving forward to a “forward operating site” (FOS) or “contingency 

location” (CL) to either disperse the force, be closer to the fight, or supply troops that are 

located at the FOS/CL. To sustain each FOS/CL, aircraft must utilize a hub-and-spoke 

network to deliver supplies from the MOB/EL. One major vulnerability to conducting 

these forward operations and providing continued sustainment to an FOS/CL is the status 

of their runway. Enemy attacks, natural disasters, and inadequate maintenance can all 

render a runway unusable, preventing aircraft from landing and conducting operations or 

offloading critical supplies. In the latter scenario, without aerial sustainment, the 

members at the FOS/CL would be reliant on slow maritime delivery methods that are 

more susceptible to attack. To overcome this capability gap, amphibious aircraft could 

provide a resilient means to supplement land-based airlift  during the runway’s repair, 

 
16 Source: Sarah Gee and Luke A. Nicastro, Defense Primer: Agile Combat Employment (ACE) 

Concept, CRS Report No. IF12694 (Washington, DC: Congressional Research Service, 2024), 1, 
https://crsreports.congress.gov/product/pdf/IF/IF12694. 
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which could be a decisive factor in the survivability of members at a FOS/CL, providing 

critical resupply of ammunition and missile defense supplies. 

 

Figure 3. Agile combat employment base example17 

2. Background of Amphibious Aircraft  

Gaining insight from the past, amphibious aircraft have historically facilitated 

swift troop and equipment deployment, expedited delivery of humanitarian aid during 

disasters, played a vital role in SAR missions, and bolstered intelligence-gathering 

capabilities through their versatile operations.18 Essentially, these aircraft serve as a 

means to transcend the constraints of distance and fixed land bases, thereby infusing 

resilience and agility into military logistical networks. Between the first two world wars, 

amphibious aircraft enjoyed more widespread usage in the Pacific region. The prevalent 

use of these aircraft is primarily attributed to the absence of adequate land-based 

 
17 Source: Air University, “Visualizing ACE,” video, 0:26 YouTube, December 16, 2022, 

https://www.youtube.com/watch?v=LKGeCpd0OjM. 
18 Algeu Kreniski, “The Use of Seaplanes as an Advanced Weapon System” (master’s thesis, Naval 

Postgraduate School, 1988), http://hdl.handle.net/10945/23440.  
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infrastructure for land-based aircraft combined with their unique capability to land on 

water, providing access to both coastal cities and remote areas.19  

However, amphibious aircraft present distinct challenges when compared to their 

land-based counterparts, specifically regarding efficiencies. The design of amphibious 

aircraft often leads to less efficient aerodynamics, which generally increases fuel 

consumption per hour of flight. Furthermore, operating on water necessitates additional 

time and difficulty  for loading and unloading personnel and cargo, as well as challenges 

related to servicing and maintenance.20 Moreover, adverse weather conditions notably 

impact amphibious aircraft operations to a greater extent compared to land-based aircraft, 

albeit affecting both types of aircraft to varying degrees. Though sea-based aircraft had 

the luxury of an abundance of land-able surfaces, their various inefficiencies eventually 

overtook their conveniences.  

While amphibious aircraft were vital during WWI and WWII, advancements in 

land-based aircraft and their infrastructure offered greater efficiency and capabilities in 

the post-war era. As these improvements to land-based infrastructure continued, there 

was greater investment in land-based aircraft. This higher level of investment led to a 

more efficient and effective alternative to sea-based aircraft, for both military and civilian 

applications. Eventually, most companies stopped investing in research and development 

for sea-based aircraft, and they slowly faded away, despite their historically proven 

capability in combat. Today, amphibious aircraft have been completely divested from the 

American military arsenal.21 

Despite the efficiencies of today’s land-based aircraft and infrastructure, both 

remain vulnerable to disruption by conflict or natural disasters. Such vulnerabilities 

 
19 Jesse Beckett, “Why Did Flying Boats Lose Their Appeal?,” War History Online, February 6, 2022, 

https://www.warhistoryonline.com/instant-articles/flying-boats.html; Jessaji Odedra, Geoff Hope, and 
Colen Kennell, Use of Seaplanes and Integration within a Sea Base, NSWCCD-20-TR–2004/08 (Bethesda, 
MD: Naval Surface Warfare Center Carderock Division, 2004), https://apps.dtic.mil/sti/citations/
ADA476447. 

20 Kreniski, “The Use of Seaplanes as an Advanced Weapon System.” 
21 David Alman, “Bring Back the Seaplane,” War on the Rocks, July 1, 2020, 

http://warontherocks.com/2020/07/bring-back-the-seaplane/. Alman. 

NAVAL POSTGRADUATE SCHOOL  |  MONTEREY, CALIFORNIA  |  WWW.NPS.EDU

_________________________________________________________



11 

highlight the necessity for strategic reevaluation and potential reintroduction of 

alternative mobility and deployment options, including amphibious aircraft, into the 

American military posture. Reassessing the potential need for amphibious aircraft could 

ensure continued operational flexibility and resilience in unpredictable scenarios. 

3. Capability  Gap 

Current DoD logistical and combat assets are inadequate for supporting potential 

conflicts in the INDOPACOM region, possibly necessitating the integration of 

historically proven assets like amphibious aircraft. Conditions that led to the decline in 

amphibious aircraft usage may not hold true in a conflict with China, risking a loss of 

airpower capability due to the potential destruction of land-based infrastructure and 

runways relied upon for current operations. Potential conflicts in INDOPACOM present 

complex logistical challenges, necessitating a critical examination of the strategic utility  

of amphibious aircraft. Furthermore, the current ACE and EABO mindset maintains a 

dangerous assumption that the limited land-based infrastructure throughout the 

INDOPACOM AOR will survive and be useable for the duration of an armed conflict. 

A 2024 RAND study examining U.S. defense history showed that in times of 

national need, urgent actions, such as the naval expansion of the late 1930s, WWII ’s 

production surge, projects like the Manhattan Project and Project Atlas, and the rapid 

fielding of the U-2 and SR-71 were all driven by recognizing threats and streamlining 

requirements.22 RAND emphasizes that the contemporary threat landscape demands 

equally swift action, by prioritizing speed through streamlining requirements and 

increasing our willingness to take risks.23 

Amphibious aircraft may offer a shift from static to adaptable logistics networks 

and combat operations, enhancing survivability and mission success, circumventing A2/

AD zones, and alleviating significant reliance on land-based infrastructure. Johnson 

 
22 Jane Harman et al., Commission on the National Defense Strategy (Washington, DC: RAND, 2024), 

16, https://www.rand.org/nsrd/projects/NDS-commission.html. 
23 Harman et al., 16. 
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highlights that the U.S. Navy understood this in the 1930s as they considered seaplanes as 

“a strategic hedge in the event the [United States] found itself cutoff from access to 

overseas land-bases.” 24 It is very possible that amphibious aircraft will provide swift, 

responsive support even in disrupted environments, ensuring uninterrupted supply chains 

and providing combat capabilities again today. This agility extends access to remote 

locations, reducing vulnerability, increasing resiliency, and ultimately deterring 

adversaries. Although amphibious aircraft will  not be the panacea for all challenges in 

contested operations, a critical evaluation is necessary to identify specific conditions 

where amphibious aircraft can reform operations in the INDOPACOM region. 

C. METHODOLOGY  

The critical INDOPACOM AOR presents a complex and increasingly contested 

operations landscape for the Joint Force. This research explores the potential of 

amphibious aircraft to address various challenges, particularly in mitigating A2/AD 

threats to aircraft and ships conducting operations and along critical logistics routes. It 

focuses on their capabilities in conducting SAR operations, serving as a mobility option, 

and performing other multi-role missions throughout the Pacific. By leveraging their 

unique characteristics, amphibious aircraft offer a potentially transformative solution for 

providing resilient, agile, and flexible options to support operations and logistics. 

This study adopts a mixed-methods approach, analyzing both qualitative and 

quantitative data. Qualitative data will  be derived from semi-structured interviews 

conducted with subject matter experts, logisticians, and operational planners possessing 

regional familiarity. Additionally, personal experience in operating amphibious aircraft 

through seaplane qualification will  complement this data. Further, historical archives will  

be consulted to illuminate past amphibious aircraft utilization. Thematic analysis will  be 

employed to identify emergent patterns and insights from the qualitative data, while 

content analysis will  be utilized to extract relevant information from historical 

 
24 E. R. Johnson, American Flying Boats and Amphibious Aircraft: An Illustrated History (Jefferson, 

NC: McFarland & Co, 2010), 79. 
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documents. Findings from these diverse data sources will ensure a robust and 

comprehensive understanding of the research question.  

The quantitative analysis will  be grounded in historical amphibious aircraft 

operations and contemporary performance metrics. To benchmark the efficacy of 

amphibious aircraft against conventional land and sea-based assets, including rotary-wing 

and fixed-wing aircraft, surface vessels, and submarines, the study will  leverage 

operational data from the INDOPACOM theater, considering factors such as distance and 

geographical constraints. This data will inform an evaluation of these various asset 

categories across two operational scenarios: maritime search and rescue and intra-theater 

logistics. To guide analysis, the following hypotheses have been formulated:  

�x Hypothesis 1: The integration of amphibious aircraft into logistics supply 

chains can enhance their resilience, particularly in contested environments 

where traditional land, air, and maritime-based options may be vulnerable to 

disruption. 

�x Hypothesis 2: The use of amphibious aircraft can enhance operational 

flexibility  and responsiveness for the Joint Force in the INDOPACOM AOR, 

specifically regarding search and rescue operations. 

Furthermore, the mixed-methods approach incorporates both analytical and 

empirical components. For the empirical study, there will be direct engagement in 

amphibious aircraft operations through training, qualification, and participation in 

military exercises. This hands-on approach will provide us with a deeper understanding 

of the inherent challenges and unique skills required for successful amphibious aircraft 

operations. This study seeks to explore the intersection of aviation and maritime 

operations, exploring how amphibious aircraft can exploit both domains to provide better 

operational solutions, especially in the challenging context of a contested environment. 

Furthermore, this research aims to make a significant contribution to the ongoing 

discussions around how to support contested operations in the INDOPACOM AOR. By 

critically examining the potential of amphibious aircraft to overcome proposed 
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challenges, we seek to inform and guide the decision-making processes within the Joint 

Force, ultimately hoping to enhance operational effectiveness in this critical region. 
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II.  AMPHIBIOUS  AIRCRAFT  DEFINITION  AND HISTORY  

The term “seaplane” is used generically to describe any aircraft capable of safely 

operating on the water. There are two broad classes of such aircraft: amphibious aircraft 

and non-amphibious aircraft. Amphibious aircraft are seaplanes that are equipped with 

retractable landing gear, allowing them to operate from both land (runways) and water. 

Conversely, non-amphibious aircraft are only equipped to operate from the water with no 

capability for land (runway) operations. For amphibious aircraft, the addition of landing 

gear increases their operational reach, enabling them to have access to a wider range of 

locations. Although the increased operational flexibility  of amphibious aircraft provides a 

unique advantage, the additional weight of the landing gear comes at the expense of a 

decreased range and/or payload capacity. Our analysis will focus solely on the 

amphibious aircraft, with the exception of the DARPA Liberty Lifter.25 To better 

understand the potential role of amphibious aircraft, it will  be compared to existing land-

based aircraft of roughly the same size.  

When compared to traditional land-based fixed-wing aircraft, amphibious aircraft 

have distinct operational advantages and limitations. Amphibious aircraft offer greater 

operational flexibility,  agility, and reliance by increasing our reach and accessibility; 

however, these aircraft are often constrained by a reduced range and payload capacity 

when compared to their land-based counterparts. Additionally, amphibious aircraft have 

higher maintenance requirements, particularly when operating in saltwater environments. 

Despite these limitations, amphibious aircraft can be particularly valuable in regions with 

limited infrastructure or in areas where access to remote beaches is essential. Table 1 

highlights some of these advantages and limitations for amphibious aircraft compared to 

land-based aircraft. Ultimately, the choice between land-based and amphibious aircraft 

depends on the specific operational needs and needs to account for the trade-offs 

involved with the use of either platform.  

 
25 DARPA Liberty Lifter is a conceptual, non-amphibious aircraft designed to fly just above the 

surface of the water to maximize benefits of “ground effect”. “Ground effect” is a phenomenon in which 
aerodynamic drag is reduced due to the proximity of the ground, and in this case, water.  
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Table 1. Comparison of Amphibious Aircraft to Land-Based Aircraft 

  Amphibious Aircraft  Land-Based Aircraft  

Resiliency 
&  

Flexibility  

- Greater operational flexibility  due to 
increased potential landing sites 
- Greater accessibility to remote areas 
lacking pre-existing aviation 
infrastructure  
- Less capable in poor weather (when 
landing on water) 

- More diverse range of missions 
- Limited by infrastructure / runway 
availability 
- More capable in poor weather (only 
if  infrastructure supports) 

Efficiency - Less fuel-efficient  
(higher aircraft weight/drag) 
- Higher maintenance requirements due 
to saltwater corrosion 
- Slower speed 
- Lower range/payload 

- Higher fuel-efficiency  
(less aircraft weight/drag) 
- Lower maintenance costs 
- Greater range/payload 
- Greater speed 

 

Amphibious aircraft are resilient, flexible, and agile, making them highly 

adaptable for worldwide operations. While their ability to land on both water and land 

enhances their capabilities, they also introduce trade-offs such as increased weight and 

reduced range and/or cargo capacity. Despite these limitations, amphibious aircraft have 

the potential to be invaluable assets for the U.S. military, providing the capability to 

rapidly deploy troops to remote littoral locations without the need for infrastructure. 

A. TYPES OF AMPHIBIOUS  AIRCRAFT:  FLOATS VS. FLYING  BOATS 

Seaplanes, whether amphibious or not, generally fall into two primary design 

categories: floatplanes and flying boats. Floatplanes are generally smaller in size and are 

typically limited to operating in protected waters, with limited wave action. Floatplanes 

feature one or more floats extending beneath the aircraft’s fuselage, as seen in Figure 4, 

that serve as the landing gear for operations on the water. These floats come in 

amphibious and non-amphibious models. Amphibious floats integrate landing gear into 

the float for land-based operations. Floatplanes face significant size and weight 

limitations that are especially noticeable as the aircraft increases in size. For larger 

aircraft, floats are not practical as they encounter diminishing returns as the floats 

increase in size. For example, floats large enough to provide adequate buoyancy for a 

large aircraft, such as a C-130, would compromise the aircraft’s effectiveness due to the 
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addition of excessive weight and drag. This concept of the diminishing returns of floats is 

a significant reason why the Air  Force Special Operations Command’s MC-130 

Amphibious Capability (MAC) program has been put on hold.26 This limitation of floats 

drives the need for an alternative design for larger amphibious aircraft: the flying boat. 

 

Figure 4. C-185 floatplane27 

Flying boats are the preferred design for operating in rougher waters, such as the 

open ocean, and they are designed with a fuselage that resembles the hull of a boat, as 

pictured in Figure 5, providing greater strength for water landings and less drag than 

floats. In addition to the main hull, flying boats often feature smaller auxiliary floats 

 
26 Joseph Trevithick, “C-130 Floatplane Program Put ‘On Pause’ By Special Operations Command,” 

The War Zone, May 7, 2024, https://www.twz.com/air/c-130-float-plane-program-put-on-pause-by-special-
operations-command. 

27 This specific floatplane is non-amphibious, and it was one of the aircraft we received training on. 
This photo was taken by Maj Marti; all subsequent C-185F photos were taken by Maj Marti, Maj Strain or 
a Southern Seaplane employee. 
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mounted on the wingtips for additional stabilization during water operations. These 

design features allow flying boats to be larger and operate in higher sea states with 

heavier payloads, making them suitable for a wider range of missions when compared to 

floatplanes. 

 

Figure 5. US-2 flying boat28 

B. CATEGORIES OF AIRCRAFT  

For our analysis, we categorize amphibious aircraft into three main categories: 

light, medium, and large. Each category of aircraft is designed to meet specific 

operational requirements, as outlined below. 

 
28 This photo of the US-2, and all subsequent photos of the US-2 operations throughout the paper, were 

taken by either Maj Marti or Maj Strain.  
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1. Light  Amphibious Aircraft  

Light amphibious aircraft constitute the most versatile and accessible category of 

seaplanes. They are generally deployed as generalists in missions where agility, ease of 

operation, and versatility are elements of paramount importance. These aircraft are 

smaller and typically operate on only one engine, are simpler in structural design, and 

generally require considerably less maintenance than larger aircraft. Their size allows 

them to operate easily from the various inland bodies of water such as lakes, rivers, and 

areas along the coast. However, they are limited to landing on relatively calm water, 

eliminating open ocean operations. Light amphibious aircraft can be both floatplane and 

flying boat designs. The Cessna 208 Caravan and the DHC-6 Twin Otter are prime 

examples of light floatplanes. Because the C-208 and DHC-6 amphibious aircraft retain 

the standard fuselage of a land-based aircraft, pilots can easily transition between a land-

based aircraft and the floatplane variant. Although less common among light amphibious 

planes, smaller flying boats do exist; however, they are very limited in personnel and 

cargo capacity.  

2. Medium-Sized Amphibious Aircraft  

Medium-sized amphibious aircraft strike a balance between the versatility of a 

light aircraft and the specialized capabilities of large planes. They are generally multi-

engine flying boats capable of carrying heavier payloads for longer ranges compared to 

the light category.29 Medium-sized amphibious aircraft, like the Grumman Mallard and 

the Albatross, are flying boats that provide a far superior capability for landing on the 

water than floats, allowing each aircraft to operate in various locations: open sea, large 

lakes, and rivers. For example, although designed initially  for civilian use, the Albatross 

found a niche in military and utility  operations owing to its reliability and capability 

support. The Albatross was primarily used for long-range search and rescue missions, 

particularly in maritime environments where its ability to land in rough seas was crucial. 

 
29 There are very few medium-sized amphibious aircraft with floats due to the diminishing returns of 

floats as aircraft increase in size. For larger aircraft, the required size of floats ends up being so large that 
they add excessive drag and weight, thus limiting aircraft capability. 
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3. Large Amphibious Aircraft  

Large amphibious aircraft are flying boats utilized often for strategic roles. These 

aircraft are built to carry larger payloads, operate over long distances, and perform in 

challenging environments. Their size and capacity posture them effectively for 

specialized missions, such as firefighting, maritime patrol, and long-range search and 

rescue operations over the open ocean. Large seaplanes are exclusively the flying boat 

design for the same reasons as the medium category. Their large hulls are designed to 

provide stability and buoyancy, allowing them to operate in open ocean environments 

where smaller seaplanes would struggle. The design of these aircraft often includes high 

wings to keep the engines clear of water spray and to provide better aerodynamics during 

low-speed operations on water. 

There are only a few large amphibious aircraft currently in production, primarily 

the DHC-515, ShinMaywa US-2, the Russian Beriev Be-200, and the Chinese AG600. 

Both the DHC-515 (an updated model of the CL-415 produced by Canadair) and Beriev 

Be-200 are large seaplanes designed to be employed for firefighting operations. These 

aircraft possess the ability to scoop vast quantities of water from lakes or seas, utilizing 

these drops for extinguishing wildfires. The ShinMaywa US-2, a large Japanese 

amphibious aircraft, is used primarily for long-range search and rescue missions by the 

Japanese Maritime Self-Defense Force. Short takeoff and land capabilities and advanced 

design features mean that the US-2 can operate from relatively short, rough water 

runways in environmental conditions more remote from the coastal areas. The AG600 

was developed by China; it is the largest amphibious aircraft in the world. The AG600 is 

designed to conduct maritime rescue, firefighting, and patrol missions in the open ocean, 

making it very suitable for missions over the South China Sea and similar maritime 

areas.30 However, the AG600 is still in development phases and mass production has not 

started. 

 
30 Jennifer Meszaros, “China Clears AVIC’s AG600 Amphibious Aircraft for Firefighting,” Aviation 

International News, July 20, 2023, https://www.ainonline.com/aviation-news/general-aviation/2023-07-20/
china-approves-amphibious-aircraft-firefighting; Miquel Ros, “China Starts Production of AVIC AG600 
Large Amphibious Aircraft,” AeroTime, July 5, 2024, https://www.aerotime.aero/articles/china-starts-
production-of-avic-ag600-large-amphibious-aircraft. 
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The differences between categories reflect how each class of amphibious aircraft 

is designed to meet specific operational needs, with light planes offering maximum 

versatility but limited carrying capacity, medium planes balancing capability and range, 

and large planes excelling in specialized missions, allowing for significant payload and 

providing endurance. Each category of amphibious aircraft serves its own purpose, 

providing diversity and adaptability in both civilian and military roles. 

C. HISTORICAL USE OF  SEAPLANES 

Many of the first airplanes were designed to be amphibious, as water was a 

natural and efficient surface for aircraft to use since bodies of water are level, generally 

clear of obstacles, and abundant across the world. As the aircraft industry grew in the 

early twentieth century, the number of seaplanes also grew. The United States military 

alone was building thousands of seaplanes for use in combat by the time WWII  began. 

During that time, Rear Admiral David W. Taylor believed seaplanes could change the 

dynamics of the war by claiming that “the submarine menace can be abated, even if not 

destroyed, from the air. The ideal solution would be big flying boats…”31 By the time 

WWII  ended, over one-third of the submarines sunk in all theaters by the U.S. Navy were 

sunk by the PBY Catalina amphibious aircraft.32 Amphibious aircraft have most certainly 

made a mark in history by showcasing the power of combining three domains (air, land, 

sea) into one capability.  

During World War II, amphibious aircraft, such as the PBY Catalina, were known 

to the Allied forces as both an angel of mercy and an angel of death. As an angel of 

mercy, these aircraft were used as cargo planes to deliver supplies and food, as air 

ambulances to transfer the sick and wounded, and most significantly as rescue ships to 

save thousands of downed airmen from oceans and beaches in all theaters.33 As an angel 

of death, they provided high-and-low altitude bombing capability, with some modified to 

 
31 Robert L. Gandt, China Clipper: The Age of the Great Flying Boats (Shrewsbury, MA: Airlife Publ, 

1991), 11. 
32 Roscoe Creed, PBY: The Catalina Flying Boat (Annapolis, MD: Naval Institute Press, 1985), 2. 
33 Creed, 1. 
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enable night-time special operations raids, as well as aerial reconnaissance, torpedo 

bombing, electronic warfare, and clandestine missions supporting intelligence collection 

by depositing and picking up agents in enemy territory.34 Military  use of amphibious 

aircraft fits into three primary categories: SAR, logistics, and multi-role capabilities. The 

following sections will  showcase how the U.S. military has used amphibious aircraft in 

the past to provide context and insight into their potential future role.  

1. Search and Rescue 

SAR has been a long-standing mission when it comes to combat operations in the 

twentieth and twenty-first centuries. In modern conflicts, the U.S. prides itself in the fact 

that it will  never leave a soldier, sailor, airman, or marine behind.35 However, this self-

imposed mandate carries a substantial requirement: to develop and sustain units and 

vehicles capable of accessing remote areas for rescue operations. From the 1930s to as 

late as 1967, the U.S. Navy, Army Air  Forces, Coast Guard, and eventual Air  Force have 

utilized all variations of amphibious aircraft to rescue service members in need.  

World War II marked the first significant use of amphibious aircraft in combat 

SAR missions, a role which amphibious aircraft continued to fill  through the end of the 

Vietnam War. In WWII, a variety of flying boat-style amphibious aircraft was deployed 

to rescue downed pilots and stranded sailors, starting with the Grumman Goose and then 

transitioning to the well-known PBY Catalina, which was operated by the U.S. Navy, 

Coast Guard, and Army Air  Forces.36 The Navy’s PBY Catalinas are renowned for 

having saved thousands of lives, especially in situations where other naval assets could 

not reach. Such situations were described by Wilkinson as “often under fire and usually 

 
34 Creed, 1–2. 
35 The U.S. military's Warrior Ethos, "I will never leave a fallen comrade," reflects its deep 

commitment to rescuing or recovering personnel in any situation. This principle is reinforced by military 
doctrine on personnel recovery and echoed in speeches by military leaders to never leave any service 
member behind. 

36 G. Judson Smith Jr., “Air-Sea Rescue,” Sea Classics 56, no. 11 (November 2023): 22–28, ProQuest; 
Johnson, American Flying Boats and Amphibious Aircraft, 101–2; and Wayne Mutza, The US Air Force 
Air Rescue Service: An Illustrated History (Atglen, PA: Schiffer Military History, 2023), 19.  
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in seas that would have trashed a lesser boat.”37 The Catalinas also played an important 

role in some of the most well-known naval battles in history, including the aftermath of 

the Battle for Midway, where they were credited with rescuing 27 Americans.38 

Beyond Midway, in July 1945, the USS Indianapolis was torpedoed by a 

Japanese submarine and sank, leaving about 900 sailors in the water. Four days after the 

incident, a bomber aircraft found the survivors and relayed the information to higher 

headquarters.39 Lieutenant Commander Adrian Marks, flying a PBY-5A Catalina, 

disobeyed orders and landed to rescue the sailors, ultimately saving 56 of them.40 This 

event highlights the crucial role and unique capability of seaplanes in rescue operations, 

demonstrating their ability to reach and save lives in situations where other aircraft and 

vessels cannot. The PBY-5A’s versatility and ability to land on water, as opposed to the 

bomber who made the initial discovery, made it indispensable in this emergency, 

showcasing its value in maritime search and rescue missions. 

In 1946, the United States Army Air Corps (soon to be the Air Force) created the 

Air  Rescue Service to search for and rescue downed aircrew, primarily in response to 

lessons learned from WWII.41 For this unique mission, the Air Rescue Service 

recognized the utility of amphibious aircraft, which led them to outfit 145 SA-16 

Albatross aircraft with ‘triphibian’ gear, enabling the aircraft to operate from land, water, 

snow, and ice.42 This modification created a truly versatile aircraft and allowed the SA-

16 Albatross to operate in nearly every environment. To further bolster the aircraft’s 

accessibility, the Air Rescue Surface installed both jet-assisted and rocket-assisted 
 

37 Stephan Wilkinson, “Cat Tales: The Story of World War II’s PBY Flying Boat,” Navy Times, 
August 31, 2019, https://www.navytimes.com/news/your-navy/2019/08/31/cat-tales-the-story-of-world-
war-iis-pby-flying-boat/. 

38 Richard C. Knott, The American Flying Boat: An Illustrated History (Annapolis, MD: Naval 
Institute Press, 1979), 166. 

39 Michael Ackman, “Amphibiosity Is Up in the Air,” U.S. Naval Institute Proceedings 150, no. 7 (July 
2024), https://www.usni.org/magazines/proceedings/2024/july/amphibiosity-air. 

40 Ackman. 
41 Mutza, The US Air Force Air Rescue Service, 8. 
42 Mutza, 53; David Oliver, Flying Boats & Amphibians since 1945 (Annapolis, MD: Naval Institute 

Press, 1987), 54. 
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takeoff systems. These modifications proved especially useful in 1952, as they provided 

an Albatross with the necessary power to take off in heavy snow conditions in 

Greenland.43 Figure 6 pictures an Air Force UH-16B, the redesignated SA-16.  

 

Figure 6. Grumman HU-16B Albatross44 

During the period between WWII  and Korea, the U.S. Coast Guard utilized a fleet 

of Catalinas to patrol the U.S. littorals and to rescue stranded civilian boaters under the 

Air -Sea Rescue Service. The U.S. Coast Guard chose to employ the PBY Catalina for 

these operations, specifically due to its range and ability to land in the open ocean.45 

These coastal patrols paid off, resulting in numerous rescues of stranded boaters, as well 

as the rescue of a pilot from another disabled seaplane.46 Operations ranged from 

 
43 Mutza, The US Air Force Air Rescue Service, 53–55; The Air Rescue Service also utilized another 

versatile amphibious aircraft, the Grumman “Duck,” flown by the 10th Rescue Squadron in Alaska, 
enabling them to operate from all landing surfaces. 

44 Source: “Grumman HU-16B Albatross,” National Museum of the United States Air Force, accessed 
August 29, 2024, https://www.nationalmuseum.af.mil/Visit/Museum-Exhibits/Fact-Sheets/Display/Article/
196902/grumman-hu-16b-albatross/. 

45 Lewis Theiss, Flying with the Air-Sea Rescue Service (Boston: W. A. Wilde company, 1946), 97. 
46 Theiss, 169. 
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rescuing civilians in the open water to taxiing up to the shoreline in remote locations and 

transferring people from the land onto the aircraft.47 One particular mission showcased 

the benefits of an amphibious aircraft over a traditional surface vessel due to a time-

critical medical emergency on a passenger ship 500 miles from the coast, a distance too 

far for a helicopter, where a boat could not reach the ship in time.48 In this scenario, the 

remoteness of the passenger left the Air -Sea Rescue Service’s PBY Catalinas to save the 

day, being the only asset capable of reaching the passenger boat, landing, transferring the 

patient, and taking back off again to transport the patient to medical care in a timely 

manner.  

Continuing through the 1950s, the U.S. Navy and Coast Guard invested in 

refining and improving the designs of various flying boats, seeking to increase their range 

and improve operational capabilities. Their efforts and investment culminated in the 

creation of the Martin P-5 Marlin, with an impressive range of up to 3,000 nautical 

miles.49 However, during the Korean War, the Air  Rescue Service, now under the U.S. 

Air  Force, was the only branch of the U.S. military actively using amphibious aircraft for 

search and rescue, flying only the SA/HU-16 Albatross, which replaced the PBY Catalina 

as the primary choice of rescue aircraft.50 The Korean Peninsula proved to be ideal 

geography for the use of amphibious aircraft, with the SA-16 Albatross rescuing one-

third of the downed airmen throughout the conflict, saving nearly 900 personnel.51 Some 

of the more heroic rescues included long-range flights, reaching deep into hostile enemy 

territory, and rescuing members in areas that other rescue assets were unable to access.  

Throughout this decade, pilots demonstrated the flexibility  of amphibious aircraft 

during various rescue missions by occasionally utilizing the aircraft as a boat when 
 

47 Theiss, 190, 207. 
48 Theiss, 262. 
49 Johnson, American Flying Boats and Amphibious Aircraft, 262–63. 
50 Mutza, The US Air Force Air Rescue Service, 53. 
51 Oliver, Flying Boats & Amphibians since 1945, 46; Richard Newton, “Special Air Warfare During 

the Korean War: 581st Air Resupply and Communications Wing,” Air Commando Journal 11, no. 1 (July 
2022): 9–12; and Forrest L. Marion, That Others May Live: USAF Air Rescue in Korea (Washington, DC: 
Air Force History and Museums Program, 2004), 20. 
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conditions prevented a successful takeoff after the rescue. While seaplanes possess the 

inherent capability to take off from water, various factors, such as inclement weather, 

excessive payload, or mechanical malfunctions, could impede their ability to do so 

following a water landing. Historical records provide numerous examples of rescue 

aircraft that were unable to successfully take off from the water after landing. In such 

instances, pilots often made the strategic decision to utilize the aircraft as a boat rather 

than risk attempting a potentially hazardous takeoff. This decision was frequently 

necessary due to the number of rescued individuals exceeding the aircraft’s passenger 

capacity or high sea states. A notable example occurred during WWII  when a Navy 

Kingfisher aircraft landed to rescue twenty-two stranded airmen. Due to the excess 

weight of the rescued personnel, the aircraft was unable to take off and was subsequently 

used as a boat, successfully rescuing all twenty-two airmen.52 

Similarly, amphibious aircraft proved invaluable by air-dropping critical support 

to stranded personnel when adverse environmental conditions, such as high sea states, 

made water landings impractical.53 For example, PBY Catalina crews used the traditional 

method of airdropping supplies through the side door, and for items too large to fit 

through the side door, such as a rescue boat, some Coast Guard PBY Catalinas were 

equipped with a rescue boat attached to the underside of a wing and rigged with a 

parachute for aerial delivery.54 The versatility of amphibious aircraft and their crews 

enabled them to offer essential support to stranded personnel, even when the weather 

created challenges, and/or extraction of personnel was not possible. 

During the Korean War, the ability to effectively conduct SAR operations with 

amphibious aircraft significantly boosted the morale of U.S. service members, as it 

demonstrated the U.S. military’s commitment to rescuing its personnel.55 Regrettably, 

after the Korean War, administrative changes within the USAF shifted priorities away 
 

52 Mutza, The US Air Force Air Rescue Service, 21. 
53 Aircrews were trained to conduct airdrops to resupply stranded personnel when a landing was not 

possible, rather due to weather or other circumstances. 
54 Mutza, The US Air Force Air Rescue Service, 30; Knott, The American Flying Boat, 171. 
55 Marion, That Others May Live, 25, 33. 
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from combat SAR, leading to a loss of proficiency and necessitating an unfortunate and 

costly relearning of how to conduct combat SAR operations at the start of the Vietnam 

War. As Marion aptly observed, these lessons included the “need for specialized aircraft 

and the training of rescue personnel.”56 Nonetheless, the Vietnam War afforded the Air 

Rescue Service numerous opportunities to employ amphibious aircraft to rescue those in 

peril, allowing the USAF to reacquire the expertise gained during the Korean War.  

The 1992 rescue of a U.S. Air  Force pilot stranded in the Pacific Ocean 

underscored the limitations of traditional SAR assets and highlighted the indispensable 

value of amphibious aircraft, especially in remote maritime environments. During a 

Coronet mission, a USAF F-16 collided with a tanker aircraft, forcing the fighter pilot to 

eject into the Pacific Ocean, approximately 625 miles east of Japan.57 With the pilot 

stranded in a remote location, well beyond the reach of traditional rescue assets, such as 

helicopters, the USAF was forced to rely on the Japanese Maritime Self-Defense Force 

(JMSDF) to locate and rescue the pilot with their amphibious aircraft, the US-1. The 

Japanese US-1, with its exceptional range and ability to land on water, proved to be the 

ideal asset for this mission. Within four hours, the Japanese US-1 located and 

successfully rescued the pilot, demonstrating the invaluable contribution of such aircraft 

in maritime search and rescue operations.58 This incident highlighted the need for 

amphibious aircraft capabilities, as it can ensure a rapid and effective response to 

emergencies, especially in remote maritime environments. 

2. Logistics 

The use of seaplanes came naturally to the U.S. Navy as it adopted aviation into 

its arsenal. The first aircraft purchased by the U.S. Navy in 1911 was the amphibious 

 
56 Marion, 48. 
57 A Coronet mission is a specific type of mission where tanker aircraft fly in formation with fighter 

aircraft to refuel them as they travel long distances, such as across the ocean. 
58 David Alman, “A Japanese Seaplane Could Be the Difference-Maker for the U.S. Military,” War on 

the Rocks, November 4, 2021, https://warontherocks.com/2021/11/a-japanese-seaplane-could-be-the-
difference-maker-for-the-u-s-military/. 
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Curtiss A-1 Triad.59 Given that nearly seventy percent of the Earth’s surface is covered 

by water, it stands to reason that to support worldwide operations, naval aircraft would be 

capable of operating from both the water and the land.60 The U.S. Navy used many types 

of seaplanes with the most well-known being the PBY Catalina, the Consolidated PB2Y 

Coronado, the Boeing 314 Clipper, and the Martin Mars.61  

The U.S. Army Air  Forces also achieved global reach with the Boeing 314 

Clipper shown in Figure 7, which eventually became world-renowned. Clippers were 

used as long-range transport aircraft, flying worldwide, including the transportation of the 

U.S. President, Franklin D. Roosevelt, and British Prime Minister, Winston Churchill 

across the Atlantic to avoid German U-boats.62 Furthermore, Pan American World 

Airways operated a regular African route utilizing the 314 Clipper. For a period, the Pan 

Am Clipper served as a covert conduit for the transport of uranium ore from Gabon, a 

Belgian colony in Africa, to the United States.63 The non-standard logistics chain 

facilitated by the Pan Am Clipper was instrumental in bolstering the American atomic 

bomb program. Notably, seventy-five percent of the uranium utilized for the Little Boy 

atomic bomb, dropped on Hiroshima, originated from Gabon and was transported to the 

United States via the Pan Am Clipper’s discreet aerial routes, circumventing the dangers 

posed by German U-boats to traditional maritime shipping.64 

 
59 “Birthplace of Naval Aviation,” San Diego: The Birthplace of Naval Aviation, accessed October 1, 

2024, https://sandiegoairandspace.org/exhibits/online-exhibit-page/birthplace-of-naval-aviation. 
60 R. D. Layman, Naval Aviation in the First World War: Its Impact and Influence (Annapolis, MD: 

Naval Institute Press, 1996). 
61  Walker D. Mills and Dylan Phillips-Levine, “Give Amphibians a Second Look,” U.S. Naval 

Institute Proceedings 146, no. 12 (December 2020), https://www.usni.org/magazines/proceedings/2020/
december/give-amphibians-second-look; The Martin Mars was flown as late as 1956. 

62 Johnson, American Flying Boats and Amphibious Aircraft, 87–88. 
63 Mark Cotta Vaz and John H. Hill, Pan Am at War: How the Airline Secretly Helped America Fight 

World War II (New York: Skyhorse Publishing, 2019). 
64 Steve Weintz, “How America’s Airline Went to War: Pan Am Ferried Supplies and Hauled Uranium 

for the Atomic Bomb,” Pan Am Historical Foundation, accessed August 28, 2024, https://www.panam.org/
war-years/how-america-s-airline-went-to-war-2. 
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Figure 7. Pan Am Clipper, Boeing 31465 

During World War II, amphibious aircraft operations were not solely confined to 

military and commercial use, the Office of Strategic Services (OSS), a U.S. intelligence 

agency, also leveraged these capabilities in the Pacific Theater to conduct covert 

operations. Between 1944 and 1945, the OSS carried out 36 missions around the shores 

of Burma, Thailand, Sumatra, and the North Andaman Islands, frequently deploying 

Catalina PBY flying boats and British Royal Navy submarines for agent insertion.66 

Approximately half of these missions relied on submarines for agent delivery, while the 

remaining missions utilized Catalina PBY-5A flying boats.67 Although the Catalinas 

offered greater speed and range compared to submarines, their payload capacity was 

more limited, restricting the size of teams and cargo. Despite these constraints, the OSS 

found the PBY to be a valuable asset for covert operations during this period. 

In the fall of 1944, the OSS Maritime Unit moved its activities closer to the 

Burmese coast. To facilitate this move, the OSS conducted a reconnaissance mission to 

 
65 Source: “Pan Am Clipper Boeing 314,” Cole’s Aircraft Aviation Art, accessed August 29, 2024, 

https://roncole.net/products/pan-am-clipper-boeing-314-ron-cole-aviation-art-airline. 
66 Kenneth Finlayson, “The Office of Strategic Services (OSS) Maritime Unit on the Arakan Coast of 

Burma,” Veritas 1, no. 2 (2005): 4, https://arsof-history.org/articles/v1n2_oss_maritime_page_1.html. 
67 Finlayson, 4. 
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the Mergui Archipelago. A team of Chinese and American operators, transported by two 

PBY Catalina flying boats from a British Special Duty Squadron, landed on a secluded 

island off the coast of Burma and continued undetected on rubber boats.68 The PBY 

Catalina’s amphibious capabilities proved invaluable, allowing for stealthy infiltration 

into these remote areas. Once ashore, the team disembarked their rubber boats and 

executed their mission successfully, and the PBYs then returned safely to their home 

base, showcasing the aircraft’s efficiency and versatility for covert operations in the 

Pacific.69 

The important role of amphibious aircraft continued on during the Korean War 

and the beginning of the Cold War, where special operation units employed the SA-16 

Albatross specifically for reasons described by Newton as “[being able to land on] any 

available body of water and many open fields or roadways.”70 Additionally, outside of 

armed conflicts, the SA-16 proved extremely valuable for conducting classified missions 

across southwest Asia, southern Europe, and the Mediterranean. One particularly 

noteworthy mission that showcased the strategic potential of amphibious operations 

occurred during the Cold War, in 1955. An SA-16 Albatross was used for a clandestine 

mission to exfiltrate three individuals at night from a lake in the Balkans, near the 

Yugoslavia-Bulgaria border without the Soviets’ knowledge.71 The success of this 

mission led to additional clandestine missions to extract assets from behind the Iron 

Curtain, including the extraction of a family from the Caspian Sea in 1956.72 These 

operations, conducted under the cloak of night, defied Soviet surveillance and highlighted 

the unique capabilities of amphibious aircraft in challenging geopolitical contexts. 

 
68 Finlayson, 4–5. 
69 Finlayson, 4–5. 
70 Newton, “Special Air Warfare During the Korean War,” 11. 
71 Newton, 26. 
72 Michael E. Haas, Apollo’s Warriors: US Air Force Special Operations during the Cold War 

(Maxwell AFB, AL: Air University Press, 1997), 119–22. 
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3. Multi -role Capability  

From the inception of naval aviation, seaplanes were deployed for diverse 

missions, initially  focusing on aerial bombing. During WWI, Britain, Japan, and Austria-

Hungary employed flying boats to target naval vessels with bombs.73 Aerial bombing in 

WWI was largely ineffective, with only a few ships confirmed sunk as a result of these 

attacks. Machine guns, on the other hand, did seem to be more effective, with the first-

ever air-to-air kill  being attributed to a flying boat that was flown by the Royal Air  Force 

gunning down a German Zeppelin.74 Despite the lack of initial success, the use of aircraft 

in WWI as offensive weapons paved the groundwork for their use in WWII.  

Seaplanes played a significant offensive role against both the Japanese Navy in 

the Pacific theater and the German Navy in the European theater. The PBM Martin was 

the first to use airborne radar systems to locate and target enemy submarines and is 

credited with sinking at least ten German U-boats in the Atlantic.75 Furthermore, PBY 

Catalinas from the Black Cat Squadron played a pivotal role in the lead-up to the Battle 

of Midway; with early detection of the Japanese fleet, achieved through their advanced 

radar capabilities, they provided vital intelligence to American forces.76 Despite facing 

formidable anti-aircraft defenses, the Catalinas successfully executed torpedo attacks, 

delivering the only American torpedo hits during the entire battle.77 Later, in the 1960s, 

the Martin P-5 Marlin was armed with rockets and machine guns to attack Vietnamese 

naval assets.78 

Beyond offensive operations, seaplanes served as a multi-role platform for 

military operations in WWI through Vietnam. During this period, they served as 

reconnaissance platforms, maritime convoy escorts, naval patrol assets, and 

 
73 Layman, Naval Aviation in the First World War. 
74 Gandt, China Clipper, 10. 
75 Knott, The American Flying Boat, 147. 
76 Richard C. Knott, Black Cat Raiders of WW II (Annapolis, MD: Naval Institute Press, 2000), 58. 
77 Knott, The American Flying Boat, 165. 
78 Johnson, American Flying Boats and Amphibious Aircraft, 264. 
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antisubmarine warfare platforms, in addition to conducting multiple emergency 

evacuations. Operations ranged from flying daily scheduled missions, searching for 

enemy naval activity, to impromptu missions driven by battlefield events, such as the 

evacuation of U.S. troops from Wake Island using Clippers after the Japanese attacked 

the island in WWII.79  

As aircraft design advanced, seaplanes became larger and more capable. The four-

engine PB2Y Coronado, introduced during WWII, was comparable in size to the land-

based B-17 bomber and carried up to six 50-caliber machine guns.80 Its primary missions 

included sea patrol and transport, but it also served in various other roles. In the Korean 

War, the U.S. Air  Force’s Albatross proved invaluable for casualty evacuation, moving 

dozens of military and civilian causalities from contested environments to friendly bases. 

One notable Albatross mission involved the recovery of a downed MiG-15, providing the 

United Nations forces with their first captured enemy aircraft for analysis and 

exploitation purposes.81 Also in the Korean War, the Navy’s Martin aircraft focused on 

more traditional missions, such as naval patrol and escort duties.82  

Since the dawn of aviation, the U.S. military has recognized the unique 

capabilities of amphibious aircraft. These versatile aircraft have proven invaluable in a 

wide range of scenarios. They offered unparalleled flexibility  and resilience to effectively 

conduct military operations. Amphibious aircraft have played a crucial role in SAR 

operations, offering an all-in-one rescue capability that has saved thousands of lives. 

These aircraft have also demonstrated their utility by providing access to remote locations 

that would otherwise be unreachable. Moreover, they have shown versatility across 

numerous mission sets, supporting operations with machine guns, radars, torpedoes, 

rescue boats, and bombs. Amphibious aircraft have provided essential capabilities that 

 
79 Gandt, China Clipper, 145–47. 
80 Knott, The American Flying Boat, 142. 
81 Oliver, Flying Boats & Amphibians since 1945, 48. 
82 Marion, That Others May Live, 21–22. 
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resulted in significant contributions to the U.S. military’s success in war and in peacetime 

operations.  

4. Divesting Seaplanes 

The once prominent role of amphibious aircraft in the U.S. military significantly 

diminished over the decades following WWII. A combination of strategic, technological, 

and economic factors influenced this decision to divest from amphibious aircraft. During 

WWI and WWII, seaplanes were indispensable assets for logistics, search and rescue, 

coastal patrol, anti-submarine warfare, and reconnaissance. Their ability to operate from 

bodies of water provided a unique advantage, especially for maritime operations in the 

Pacific and Mediterranean. However, the post-war era witnessed a shift in operational 

priorities. The advent of jet-powered aircraft and the development of aircraft carriers 

offered greater speed, range, and payload capacity, overshadowing the capabilities of 

amphibious aircraft. 

Additionally, the evolution of naval tactics and strategies favored carrier-based 

aviation, which also impacted the role of amphibious aircraft. As the Navy concentrated 

on developing and deploying advanced carrier-borne aircraft, the demand for specialized 

seaplanes faded, with the Navy’s focus shifting to aircraft designed for air superiority, 

strike capabilities, and early warning systems. Consequently, the last U.S. military 

amphibious aircraft flight occurred in 1967, although the U.S. Coast Guard continued to 

use them until 1983.83  

Furthermore, technological advancements, including the development of jet-

powered aircraft, helicopters, and vertical takeoff and landing aircraft, offered superior 

speed, range, and operational flexibility.  These advancements, coupled with the 

expansion of land-based infrastructure, diminished the relative utility  of amphibious 

aircraft in the Cold War era. 

Finally, economic factors played a large role in the U.S. Navy’s decision to divest 

amphibious aircraft. As the U.S. Navy faced post-WWII  budget constraints, they decided 
 

83 Alman, “A Japanese Seaplane Could Be the Difference-Make.” 
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to prioritize nuclear-capable submarines and aircraft carriers to support the Cold War 

effort rather than modernize platforms such as amphibious aircraft.84 As the U.S. Navy 

pulled the funding for amphibious aircraft, no other service took on the task of funding 

future amphibious aircraft development, which prevented any further investment in 

amphibious aircraft technology through research and development. Ultimately, the 

relatively high costs of maintaining and operating amphibious aircraft led decision-

makers to favor more cost-effective land-based aircraft, sacrificing operational flexibility  

for efficiency. 

While amphibious aircraft have not entirely vanished from military inventories 

worldwide, their role has been significantly curtailed. Currently, their military use is 

limited to very few countries, mainly supporting specialized missions such as search and 

rescue, maritime surveillance, and environmental monitoring. However, countries have 

begun reinvesting in amphibious aircraft, such as China’s production of the AG600 

amphibious airplane by the Aviation Industry Corporation of China.85 China’s 

investment in developing this new platform underscores its recognition of the military 

utility  of capabilities, highlighting the opportunity for our potential adversary to utilize 

amphibious aircraft to fulfill specific roles and provide flexible, adaptable capabilities. 

Furthermore, Australia’s Amphibious Aerospace Industries is modernizing the Albatross, 

while Canada’s De Havilland of Canada is upgrading the CL-415 to the DHC-515, both 

of which are expected to deliver their first aircraft in 2028.86 

5. What Was Old Is New Again 

As we face new problems, sometimes the best solution is to fall back on older, 

proven technology with an updated and modern approach. This concept can be seen with 

the resurrection of a one-hundred-year-old technology in the INDOPACOM theater as it 

 
84 Alman. 
85 Ros, “China Starts Production of AVIC AG600 Large Amphibious Aircraft.” 
86 Jon Hemmerdinger, “De Havilland Now Producing First DHC-515 with 2028 in-Service Goal,” 

Flight Global, September 19, 2024, https://www.flightglobal.com/airframers/de-havilland-now-producing-
first-dhc-515-with-2028-in-service-goal/160026.article. 
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pivots back to utilizing High Frequency (HF) radios.87 Over the past few decades, the 

DoD has become more reliant on digital satellite-based communication for operations in 

all domains; however, during a conflict with a peer or near-peer adversary, these satellite-

based communication systems are susceptible to jamming (disabling communications) 

and spoofing (sending false data.) These types of attacks can be used to destroy the 

communication infrastructure by interfering with a satellite’s regular operations or by 

sending false commands that could cause the satellite to fall out of orbit and be 

destroyed.88 Due to these vulnerabilities, the DoD is shifting back to older technology, 

utilizing HF radios due to their resistance to jamming, operational simplicity, and global 

reach, which can offer a vital layer of security and reliability that satellite technology 

cannot provide.89 

The U.S. military’s evolving security priorities in the Indo-Pacific have 

reinvigorated the requirements for amphibious aircraft. The DoD divested amphibious 

aircraft in the late 1960s as it pivoted toward Cold War investments in the nuclear triad 

and associated fixed land bases that could support fighter, bomber, and tanker aircraft.90 

This divestment was primarily due to the lack of requirement for amphibious aircraft in 

Europe, where operations were centered around fixed land bases and nuclear 

deterrence.91 However, the “tyranny of distance” and hostilities in INDOPACOM have 

brought back the WWII  requirement for flexible and resilient air operations. This 

renewed requirement has brought amphibious aircraft back into focus, as they are a 

 
87 Ryan Andersen, “What Is Old Is New Again: 2nd Infantry Brigade Combat Team Innovates with 

High Frequency,” U.S. Army, February 27, 2023, https://www.army.mil/article/264329/
what_is_old_is_new_again_2nd_infantry_brigade_combat_team_innovates_with_high_frequency. 

88 Saleem Khawaja, “Back to the Future with Coastal and Maritime MF and HF Radio Systems,” Army 
Technology, January 12, 2023, https://www.army-technology.com/sponsored/back-to-the-future-with-
coastal-and-maritime-mf-and-hf-radio-systems/. 

89 Thomas Withington, “HF Radio: Still Valid After 100 Years,” Asian Military Review, June 10, 2020, 
https://www.asianmilitaryreview.com/2020/06/hf-radio-still-valid-after-100-years/; Robert K. Ackerman, 
“HF Receives New Life in Indo-Pacific,” Signal, April 1, 2022, https://www.afcea.org/signal-media/
technology/hf-receives-new-life-indo-pacific. 

90 Tim Sheehy, “The Navy Must Reconsider Using Seaplanes,” U.S. Naval Institute Proceedings 150, 
no. 3 (March 2024), https://www.usni.org/magazines/proceedings/2024/march/navy-must-reconsider-
using-seaplanes. 

91 Alman, “A Japanese Seaplane Could Be the Difference-Make.” 
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proven technology that could play a critical role in conflict, especially when equipped 

with modern engines and avionics.  

Looking back at history, the resilience of amphibious aircraft was particularly 

evident during the Japanese invasion of the Philippines in late 1941, where they 

demonstrated remarkable survivability and operational flexibility,  serving as a vital 

lifeline for U.S. forces. While land-based aircraft and infrastructure were left crippled, 

amphibious aircraft demonstrated remarkable resilience due to their ability to operate 

from dispersed water-based locations. This resilience was evident as Sheehy highlights 

that “[n]inety percent of seaplanes survived the opening days of the war and served as 

one of the only sources of U.S. aerial logistics and air support to the Philippines during 

the months following Japanese occupation.”92 The ability to operate a fleet of 

amphibious aircraft from dispersed water-based locations proved invaluable in providing 

critical support to isolated ground forces. Without amphibious aircraft, it would have 

been impossible to sustain the American troops fighting in the Philippines. Today, as the 

strategic landscape continues to evolve in the Indo-Pacific, amphibious aircraft continue 

to offer a flexible and resilient air power solution, which remains as significant today as it 

did in WWII. 

What is old is new again: we currently face a strategic landscape in the Pacific 

that is strikingly similar to that of WWII. With robust adversary capabilities, such as 

precision-guided munitions, threatening to disrupt traditional land-based airpower 

projection, we must reexamine alternative platforms and capabilities, perhaps looking to 

the past to gain solutions. Amphibious aircraft, with their inherent flexibility  and 

survivability, warrant renewed attention as potential force multipliers in this evolving 

operational environment. 

 
92 Sheehy, “The Navy Must Reconsider Using Seaplanes.” 
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III.  OPERATIONS IN THE PACIFIC AND ASSET OVERVIEW  

Within INDOPACOM, both military operations and logistics face formidable 

challenges due to the expanse of geography and dispersion of islands with relatively little 

infrastructure. Vast distances complicate the sustainment of military operations, 

particularly in scenarios where adversaries actively seek to disrupt or deny access. 

Adversarial effects are exacerbated by the potential for hostile forces to target critical 

nodes, hubs, and chokepoints, which in turn further strains friendly logistic chains. 

Failure to secure predictable and timely support to deployed forces undermines 

operational effectiveness and readiness, thus enhancing vulnerability to mission and 

force. One way to address these challenges is with innovative solutions that enhance 

mobility, flexibility,  and resilience in the face of adversary actions aimed at contesting 

both operational capabilities and logistical sustainment.  

A. PROBLEM  SET 

The contested nature of INDOPACOM poses a significant challenge for sustained 

military operations and logistics, leaving traditional bases and supply lines vulnerable. 

This threat hinders our ability to project power, respond to crises, and maintain a strategic 

presence. A 2014 Center for Strategic and Budgetary Assessments report noted that there 

is a growing operational risk to U.S. bases due to the relative ease of planning strikes on 

our major “hubs.”93 Throughout the world, it would be relatively straightforward for an 

adversary to plan and conduct strikes against fixed military bases because the bases are 

well known, relatively few in number, and the precise geo-location necessary for 

targeting can be easily determined in peacetime.94 Specifically, in the INDOPACOM 

theater, “[d]octrine for China’s People’s Liberation Army’s (PLA) Second Artillery 

Corps, which is responsible for conventional and nuclear missile operations, calls 

 
93 Robert Martinage, Toward a New Offset Strategy: Exploiting U.S. Long-Term Advantages to Restore 

U.S. Global Power Projection Capability (Washington, DC: Center for Strategic and Budgetary 
Assessments, 2014), 23, https://csbaonline.org/research/publications/toward-a-new-offset-strategy-
exploiting-u-s-long-term-advantages-to-restore/publication/1. 

94 Martinage, 23. 
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specifically for strikes on American and allied forward bases and infrastructure.” 95 This 

threat shows the urgent need to develop more resilient and adaptable military capabilities 

that are not reliant on vulnerable infrastructure, enabling the U.S. military to better 

counter evolving adversarial threats. 

The increasing range and accuracy of China’s missile arsenal pose a significant 

threat to American and allied air bases in the Pacific, necessitating the development of 

alternative air power capabilities. In recent years, we have seen greater investment and 

proliferation of China’s precision strike capability, depicted in Figure 8. For example, a 

2024 report by The International Institute for Strategic Studies shows that China’s 

recently fielded DF-27, with both land-attack and anti-ship variants and an 8,000 

kilometer range, could give the PLA the capability to target and strike land bases and 

naval assets west of Guam from their mainland.96 From this assessment, we can 

reasonably assess that all conventional airfields—from which the United States and its 

allies project airpower—will be easy targets for the PLA to destroy early in a conflict. 

This is a critical vulnerability that the U.S. Air  Force’s ACE does not address; however, 

amphibious aircraft could provide an ability to enable sustained projection of airpower 

after the conventional land bases and runways have been damaged or destroyed. 

 
95 Martinage, 24. 
96 Nouwens et al., Long-Range Strike Capabilities in the Asia-Pacific, 10–11. 
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Figure 8. Map of island chains in the Pacific97 

Amphibious aircraft could provide flexibility  for operations where airfields have 

been compromised. As the RAND Commission on the National Defense Strategy 

observed, the evolving threat landscape necessitates a departure from traditional 

approaches, demanding flexible and resilient capabilities.98 The vision of “runway 

 
97 Source: Nouwens et al., 16. 
98 Harman et al., Commission on the National Defense Strategy, 41. 
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independent aircraft” that the Commission recommends aligns with the strategic 

imperative to operate effectively in environments where adversaries prioritize targeting 

air bases.99 Furthermore, as runway-independent platforms, amphibious aircraft provide 

unparalleled operational flexibility  by eliminating the need for conventional airfields, 

thus providing a resilient alternative for operations and logistics. This capability is 

particularly valuable in regions with limited or vulnerable infrastructure, providing 

redundancy for the delivery of vital supplies and reinforcements to our troops. By 

bypassing the need for traditional air bases, amphibious aircraft provide alternative and 

independent support for operations and logistics, bolstering mission effectiveness through 

flexibility,  redundancy, and resiliency. 

B. OPERATING  ENVIRONMENT  

To understand the operating environment of the INDOPACOM AOR, particularly 

within the Western Pacific, it is important to understand and analyze the average sea state 

due to its ability to significantly influence maritime operations. Sea state is the condition 

of the ocean’s surface, a metric defined by wave height, length, period, and directional 

wave energy flux.100 A high sea state can impede operations and, in extreme cases, result 

in damage to vessels and equipment, potentially leading to shipwrecks. Moreover, rough 

seas can hinder rescue efforts, such as those involving downed pilots, due to challenging 

conditions that prevent rescue crews from reaching them. The potential inability to rescue 

downed aircrew has prompted numerous USAF fighter aircraft units to impose a ten-foot 

wave height limit for overwater training, aiming to mitigate risk.101 

Fortunately, the Western Pacific region generally experiences moderate sea states, 

with average wave heights typically below three meters, as depicted in Figure 9. With the 

exception of significant weather events like typhoons, the waters of the Western Pacific 

 
99 Harman et al., 41. 
100 “Sea State: Essential Climate Variable (ECV) Factsheet,” Essential Climate Variables, accessed 

August 29, 2024, https://gcos.wmo.int/en/essential-climate-variables/sea-state. 
101 Kimberly Taylor, “Rescue Perspective, email message to author, October 2, 2024. 
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on average will not pose significant limitations to the operations of ships or large 

seaplanes. 

 

Figure 9. Mean significant wave height in meters (2002-2012)102 

C. SAMPLING  OF ASSETS 

A comprehensive evaluation of asset inventory within the air and maritime 

domains is essential for evaluating and optimizing the best force structure to effectively 

support military operations and logistics. This analysis considers factors correlated with 

military effectiveness, including operational range, speed, payload capacity, organic 

capabilities, multi-role functionality, cost-effectiveness, manpower requirements, and 

infrastructural demands.  
 

102 Source: Xiao-Ming Li and Bingqing Huang, “A Global Sea State Dataset from Spaceborne 
Synthetic Aperture Radar Wave Mode Data” (SEANOE: Sea Scientific Open Data Publication, 2020), 
https://www.seanoe.org/data/00601/71337/; “Data derived from the Advanced Synthetic Aperture Radar 
(ASAR) onboard the ENVISAT satellite over its full life cycle (2002-2012) covering the global ocean. 
Both parameters are calibrated and validated against buoy data. Cross-validation between the ASAR SWH 
and radar altimeter (RA) data is also performed to ensure that the SAR-derived wave height data are of the 
same quality as the RA data.” 
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This evaluation examines a diverse array of platforms, including amphibious 

aircraft, land-based fixed-wing aircraft, helicopters, tilt-rotor aircraft, large surface 

vessels, boats, and submarines, all displayed in Table 3. This asset list has been pared 

down to narrowly focus on intra-theater assets—assets designed to be employed within a 

theater—that are capable of operating within the Indo-Pacific AOR. To streamline the 

analysis, we have selected representative examples from each major category of assets—

such as picking the San Antonio-class amphibious transport dock to broadly represent 

cargo ships—as it is impractical to compare every single possible asset due to the vast 

number of total assets. By analyzing these platforms, our objective is to identify the most 

effective asset, or combination of assets, for providing resilient logistics support and 

operational capabilities across a spectrum of mission scenarios. 

Table 2 provides the framework used to conduct a quantitative evaluation of 

assets in the air and maritime domains. The evaluation categories are based on factors 

correlated with military effectiveness, including operational range, speed, payload 

capacity, organic capabilities, cost of procurement, manpower requirements, and 

infrastructural demands. Each of these evaluation criteria is ranked on a scale of 1 to 5, 

based on specific factors, with 5 being the best and 1 being the worst, to compare 

different platforms and identify their strengths and weaknesses in conducting particular 

missions. A brief description of the relevance of these categories is below: 

�x Speed: The standard cruising speed of the asset.  

�x Range: The maximum distance the asset can travel without refueling/

resupplying. 

�x Sea State: The maximum sea state the asset can operate.  

�x Cargo Capacity (payload): The amount of cargo the asset can carry in 

pounds.  

�x Personnel Capacity: The number of passengers an asset can carry 

(Specifically, duty-type passengers. This category does not account for the 

number of litters that could be loaded to support non-ambulatory patients). 
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�x Organic Capability: The inherent ability of an asset to operate 

independently, without requiring external support for key functions such 

as refueling, rearming, or maintenance. This is a critical factor in 

determining the operational autonomy and flexibility of a military 

platform. Assets with high organic capabilities can sustain themselves for 

extended periods in isolated or contested environments, making them 

invaluable in scenarios where resupply or support from other assets is 

limited or unavailable. This capability is particularly important in special 

operations, expeditionary missions, and operations in remote areas. At 

some point, every asset requires assistance from external entities (e.g., 

maintenance, refueling, etc.); however, our assessment will  consider 

assistance for only completing the specific mission task as a single event 

(e.g., a helicopter requires a tanker to conduct the single mission). 

�x Manpower Requirements to Operate: The number of personnel needed 

to effectively operate an asset. The focus here is to minimize the number 

of personnel required to conduct a mission, therefore exposing fewer 

people to risk. 

�x Access, Basing, Overflight Requirements (Freedom of Maneuver): 

The asset’s ability to maneuver and operate without specific infrastructure. 

For example, a ship requires a port and extensive infrastructure on-load/

off-load supplies. Assets with higher logistics and infrastructure 

requirements are limited in their freedom of maneuver. Reduced reliance 

on infrastructure enhances freedom of maneuver. 
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Table 2. Comparison Evaluation Criteria103 

 

 

These categories will  be used to quantitatively evaluate platforms with a weighted 

comparison of factors that contribute to mission success for specific scenarios, including 

logistics support and search and rescue. 

D. ASSET SPECIFICATIONS BY CATEGORY  

This study seeks to quantitatively and qualitatively examine a diverse array of 

platforms—including amphibious aircraft, land-based fixed-wing aircraft, helicopters, 

tilt-rotor aircraft, large surface vessels, boats, and submarines—to better understand the 

utility  of amphibious aircraft to support military operations. Each of these platforms is 

designed to meet specific operational requirements, as outlined below. 

1. Amphibious Aircraft  

Amphibious aircraft provide resilience, agility, and flexibility  to military 

operations due to combining the speed of aircraft—up to ten times the speed of a surface 

vessel—with the accessibility of a boat, enabling unique access across multiple domains 

(land, air, and sea). While they may not match the payload capacity of larger land-based 

aircraft, they offer a versatile solution for a wide range of military missions, including 

logistics support, search and rescue, humanitarian assistance, reconnaissance, anti-

submarine warfare, and support to special operations/irregular warfare-type military 

operations. 

 
103 Table 2 shows the criteria we created to assess and score the assets in Table 3. Table 3 then informs 

the subsequent analysis of each asset’s performance in the scenarios detailed in Chapters 4 and 5.   

Range (Total)

Relative 
Strength

Ranking 
Scale

Miles (nm)

Best 5 >5,000
4 2,001 - 5,000

Middle 3 1,001 - 2,000
2 501 - 1,000

Worst 1 <500 >41

Freedom to Maneuver / 
Dependency on specific 

infrastructure 

High

Medium

Low

<10 

Number of 
Personnel

11-20
21-30
31-40

1 - 5

Number of Supporting 
Assets Required

0

1 or More

Number of  
Passengers

>50
21 - 50
11 - 20 
6 - 10

<30

Levels Amount of Cargo

> 12K
9K - 12K
6K - 9K

6 to 9
5
4
3
2

3K - 6K
<3K

Nautical Miles 
per Hour (Knots)

>250
151 - 250
91 - 150
31 - 90

Speed
Personnel Carrying 

Capacity 
(pers)

Organic Capability 
(Ability to Operate 
Without Supporting 

Assets)

Manpower 
Requirements to 

Operate

Access, Basing, Overflight  
Requirement 

(aka Freedom to Maneuver)

Cargo Carrying 
Capacity 

(lbs)
Sea State

`
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Table 3 highlights the capability of amphibious aircraft that are best suited to 

support military operations. This list includes three foreign aircraft—the Japanese US-2, 

the Russian Be-200, and the Chinese AG600—as well as aircraft that are yet to be 

delivered, such as the Mallard ME-1A and the Albatross 2.0.104 These aircraft represent 

the capabilities of modern amphibious aircraft, including two large and highly capable 

amphibious aircraft that our major adversaries employ, potentially providing them with a 

strategic advantage in future conflicts.  

Despite all the benefits of amphibious aircraft, there are also inherent limitations, 

especially concerning cargo capacity. Even the largest amphibious aircraft cannot match 

the cargo capacity of the C-130J, which is currently the backbone of the U.S. intra-theater 

airlift capability. Additionally, environmental conditions can affect an amphibious 

aircraft’s ability to land on water, as the sea state (or condition of the waves) affects 

amphibious aircraft more than large ships traversing rough waters. Furthermore, 

operations in saltwater require an increased level of maintenance that a land-based 

aircraft would not be subjected to; however, this is the same consideration made for any 

vessel operating in saltwater. 

2. Land-Based Aircraft  (Fixed-Wing)105 

Land-based aircraft, like amphibious aircraft, have an effective combination of 

speed, range, and cargo capacity and benefit from a relatively small crew complement. 

Where infrastructure is already established, the utilization of land-based aircraft can be 

extremely efficient and effective in terms of delivering people and cargo. Even if  the 

aircraft is unable to land, thanks to ramp and doors, large amounts of cargo can be 

airdropped.106 In terms of cargo capacity, an aircraft like the C-130 can move a decent 

 
104 As of November 2024, The Mallard ME-1A and the Albatross 2.0 are in production, with initial 

delivery dates beginning in late 2027 or early 2028. 
105 The HC-130J, is an extended-range version of the C-130J, and the only dedicated fixed-wing 

Personnel Recovery platform in the United States Air Force inventory. Due to this, the HC-130J will be 
used to represent all fixed-wing aircraft for the purpose of this paper. The slightly less-capable C-130J is a 
combat-proven intra-theater land-based aircraft, providing a premiere benchmark for comparison.  

106 Airdropping cargo comes with significant considerations, requirements, and risk assessments. 
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amount of cargo relatively fast. The C-130 specifically has proven extremely useful as an 

intra-theater cargo asset in Iraq and Afghanistan.107 

The disadvantages of land-based aircraft come primarily from fixed runway 

requirements. Even though an aircraft like a C-130 can operate on austere runway types 

(i.e., dirt, gravel, etc.), the geography of the landing location needs to support a 

significant area of flat, open land strong enough to hold the weight of the airplane upon 

landing. The requirement of pre-identified landing zones and/or established runways 

decreases land-based aircraft’s flexibility  in landing locations, potentially constraining 

military decision-makers and operations. 

3. Land-Based Aircraft  (Rotary-Wing) 

Helicopters, such as the HH-60 Pave Hawk, CH-47 Chinook, and tilt- rotor 

aircraft, like the CV-22 Osprey, offer similar advantages as amphibious aircraft with the 

ability to operate independently from runways. The nature of these aircraft allows them to 

land just about anywhere, assuming the area is clear of obstacles. Even though they 

cannot land on the water, as amphibious planes can, they can still hover a short distance 

above the surface and transport people or goods to and from it. The CV-22’s tilt -rotor 

functionality enables it to combine the runway independence of a helicopter with the 

speed and cargo capability of a small fixed-wing aircraft. Similarly, the CH-47 is 

considered a heavy-lift helicopter with a payload capacity twice that of a CV-22, but less 

than a C-130, and has been a vital asset for a number of military missions. Furthermore, 

helicopters and tilt -rotors, like their fixed-wing counterparts, operate with relatively few 

crew members.  

Range is where helicopters and tilt -rotors fall short compared to most of the other 

assets. The HH-60 and CH-47 have a relatively short operational range unless aerial 

refueling is coordinated, and most CH-47s are not capable of conducting aerial refueling. 

The helicopters’ other downside is their speed of flying about half of the cruise speed 

 
107 Even though C-130s were ideal in Iraq and Afghanistan, the Pacific is a completely different AOR 

and it is possible C-130s may not be as effective as they were in the Middle East.  
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compared to other aircraft. The slower speeds of helicopters can hinder their ability to 

quickly cover large distances or respond rapidly in dynamic environments like the 

Pacific. The CV-22 Osprey has an unrefueled range of approximately 1,000 nautical 

miles, but it may still require in-flight refueling for any given mission. Helicopters and 

tilt-rotors provide unique capabilities; however, they have their own set of considerations 

and limitations to consider for mission effectiveness.  

4. Boats 

Boats provide rugged platforms for transporting equipment, vehicles, and troops 

from ships to shore, as well as between islands and coastal areas. Boats like the Landing 

Craft, Mechanized or Utility  (LCM/LCU) are specially made for transportation within the 

littorals and delivering their goods directly onto a beach bypassing the need for a port. 

The same accessibility applies to boats like the rigid-hulled inflatable boats (RHIBs) and 

the Mark VI  patrol boat. However, the RHIB and Mark VI  are designed more like 

traditional boats for personnel transportation rather than heavy loads like armored 

vehicles, which the LCM/LCU can handle. All  three of these types of boats are able to 

access shallow water and austere beaches, offering a capability that larger ships cannot 

match. 

Boats may have great accessibility and in the case of the LCM/LCU, great cargo 

capacity as well, but they are slow, specifically the LCM/LCU. Even with a decent range, 

the LCM/LCU is so slow that it takes days to travel any significant distance. The Mark 

VI  and RHIB can achieve speeds comparable to larger ships; however, their small size 

comes at the cost of a reduced range. The RHIB has a range similar to that of a helicopter 

but with only a fraction of the cargo capacity and speed. Nevertheless, to compensate for 

speed and range, these boats can be transported by larger ships or even on aircraft; 

however, this additional need for support assets increases the requirements for supplies, 

personnel, and other mission-related considerations. Overall, the benefits of the size and 

agility of a smaller boat are defeated if said boats require large ships to transport them 

where they can be effective.  
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5. Ships 

A clear and significant advantage that ships provide is their cargo capacity; 

however, their large size and slow speed make them more susceptible to attack from A2/

AD systems. Ships far exceed the cargo capabilities of all other listed assets by orders of 

magnitude. Their large size enables them to organically incorporate a wide range of 

support systems within their infrastructure, such as self-defense mechanisms, smaller 

support vessels, and the capacity to transport a significant number of personnel. Ships 

like the T-AKE are built to resupply other ships with ammunition, dry cargo, and fuel. T-

AKEs already function as a crucial link in the Navy’s logistics chain. Furthermore, 

Amphibious Transport Docks (LPD) are critical assets in the Navy’s amphibious 

operations. LPDs are specifically designed to transport and deploy Marines, equipment, 

and supplies to shore, including Landing Craft Air  Cushion (LCAC) vehicles or several 

Amphibious Combat Vehicles (ACVs). Another asset built specifically for logistical 

purposes is the Expeditionary Fast Transports (EPF). EPFs are high-speed, shallow-draft 

vessels designed to transport military personnel, equipment, and supplies rapidly within a 

theater of operations.  

Though these logistics ships are highly capable of delivering large quantities of 

personnel and cargo, their capabilities come with significant operational requirements. 

Ships require larger crews, thus in situations where ships are required to sail within 

contested zones or near enemy shorelines, the safety of large crews becomes a critical 

concern. Additionally, ships present larger, less maneuverable targets in comparison to 

other assets. Their size, while providing increased cargo capacity, also makes them more 

vulnerable to detection and engagement by enemy forces. This reduced maneuverability 

and speed mean that they often require additional protection from escorts. Additional 

assets like a destroyer or air support add complexity and resource demands to missions. 

Furthermore, large ships are often unable to access shallow coastal waters due to their 

deep drafts. This lack of access limits their ability to directly deliver personnel or 

supplies to shorelines, requiring LCACs or vertical lift assets (helicopters) to bridge the 

gap. This dependency on secondary platforms for shore access can delay operations and 
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increase the logistical footprint and risk of attack, making operations more cumbersome 

and dangerous in environments where agility and speed are crucial. 

6. Submarines108 

A Ship Submersible Nuclear (SSN), like most submarines, operates with a 

relatively large crew and requires extensive shore-based support while at port found only 

at specific naval bases.109 However, while underway, SSNs have virtually unlimited 

range due to their unique power source but travel no faster than a surface vessel. They are 

limited only by the duration of the crew’s food rations, which can be resupplied 

underway. Due to submarines’ specialized missions, they have limited capacity to 

accommodate additional personnel unless extra provisions and space are arranged in 

advance. Additionally, submarines rely on underwater concealment to avoid detection 

and ensure operational effectiveness. Surfacing to support secondary missions beyond 

their primary objectives compromises their stealth, thus increasing the risk of detection, 

enemy targeting, and ultimately mission failure. 

 
108 Due to the sensitive nature of submarines, we have chosen to use an SSN to represent the broader 

category, acknowledging that there are nuanced differences among various submarine classes. The SSN is 
often described as a “general-purpose” submarine, making it a suitable candidate to represent submarines 
writ large.  

109 “Attack Submarines - SSN,” United States Navy, March 15, 2024, https://www.navy.mil/
Resources/Fact-Files/Display-FactFiles/Article/2169558/attack-submarines-ssn/. 
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Table 3. Assets and Criteria for Comparison110 

 
 
 

 
110 The sources for the data in Table 3 are found in Appendix C, Table 9.  
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IV.  LOGISTICS:  TACTICAL,  INTRA- THEATER MOBILITY  

Strategic surprise—a cornerstone of successful military operations—hinges on an 

adversary’s inability to accurately predict an attack’s timing, location, or scale. 

Throughout history, there are multiple accounts of how pivotal strategic surprise can be 

in achieving a decisive victory. Amphibious aircraft offer a potential avenue for 

enhancing strategic surprise in the Pacific theater. With the ability to rapidly deploy 

troops and equipment to remote or contested islands, these aircraft can complicate an 

adversary’s operational planning, creating opportunities for unexpected and decisive 

strikes. 

In the near future, the United States and our allies could face the reality of armed 

conflict in the Pacific, with a need to conduct multi-domain operations across the land, 

air, and sea. Amphibious aircraft have a proven history of successfully supporting and 

enabling these types of military operations; however, this capability has diminished for 

the United States since their divestment, creating a strategic gap. However, the DoD is 

now in a position to reintegrate amphibious aircraft into the fleet, offering our military 

innovative, flexible, and resilient options to support intra-theater logistics, search and 

rescue operations, multi-role missions, and special operations across the Pacific and 

beyond. Amphibious aircraft could serve as connective tissue between the land, air, and 

sea domains due to their unique operational capabilities. 

Furthermore, placement and access are pivotal in military operations, significantly 

influencing mission success. Strategic positioning of forces allows for rapid response, 

control of key terrain, and the ability to disrupt enemy operations. Bases, ports, and 

airfields in advantageous locations provide crucial logistical support, intelligence 

gathering, and platforms for power projection. Secure access to these locations, including 

sea lanes, air corridors, and land routes, ensures the smooth movement of troops, 

supplies, and equipment necessary for sustained operations. Denying such access can 

isolate forces and jeopardize missions. For special operations, as McRaven’s Theory of 
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Special Operations emphasizes, success often depends on the principles of speed and 

surprise during the insertion and extraction of Special Operation Force (SOF) teams.111 

These principles minimize vulnerability and enable the achievement of relative 

superiority, a critical factor that defines success or failure in these missions. 

Effective movement and maneuver in any operation, whether conventional or 

special, depend on meticulous planning, accurate intelligence, and securing the necessary 

permissions and agreements to facilitate the deployment of troops to decisive locations 

across the theater.112 Proper placement and unimpeded access to strategic battlefield 

positions allow commanders to exploit terrain, weather, and environmental factors for 

tactical advantage. In this context, the relationship between access and placement forms 

the backbone of military strategy by ensuring forces are optimally positioned to respond 

quickly and decisively to a threat while also attempting to minimize the risk to your 

personnel and resources. 

A. SCENARIO OVERVIEW:  INTRA- THEATER MOBILITY 113 

To counter increasing aggression from the People’s Republic of China (PRC), 

INDOPACOM has been tasked with establishing a persistent presence in the region. The 

mission: to conduct reconnaissance/counter reconnaissance (RXR) from critical islands in 

the South China Sea—including but not limited to the Sakishima Shoto Islands and the 

Batan Islands—in order to gather intelligence on the adversary’s capabilities and 

intentions. Central to this RXR operation are multiple remote and uncharted islands 

ranging from 250 to 500 nautical miles south of Okinawa. Any one of these islands could 

 
111 William H. McRaven, Spec Ops: Case Studies in Special Operations Warfare: Theory and Practice 

(New York: Presidio Press, 1995), 8, 25. 
112 Joint Chiefs of Staff, Joint Land Operations, JP 3-31 (Washington, DC: Joint Chiefs of Staff, 2023), 

V–24, https://www.jcs.mil/Doctrine/Joint-Doctrine-Pubs/3-0-Operations-Series/. 
113 This scenario was developed after an extensive study of current plans, as well as discussions about 

current capability gaps noted by operations and logistics experts from USINDOPACOM, PACAF, 
MARFORPAC, SOCPAC, PACFLT, AFSOC, MARSOC, SOCOM, and the China Focus Group. This 
scenario is generic due to classification, but it incorporates realistic criteria and concerns and has been 
vetted by officers from the MARSOC as well as personnel from the PACAF’s ACE team. Furthermore, the 
Canadair CL-415 is used for illustrative purposes, acknowledging that the ShinMaywa US-2 has similar 
capabilities which will be highlighted in Table 5. 
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be used as a desolate outpost to conduct long-range surveillance; however this isolation 

and distant terrain present formidable logistical challenges. The insertion, resupply, and 

extraction of selected personnel to the distant islands demands a transportation solution 

that is both inconspicuous and capable. These isolated operating locations exacerbate the 

logistical complexities, as traditional maritime and aerial resupply methods may be 

vulnerable to interception. 

The operational tempo for the selected unit is expected to be relentless, as it 

continuously monitors for potential enemy movements across these critical maritime 

corridors, all while enduring the harsh conditions of the remote outposts. This type of 

mission necessitates meticulous logistical planning. Beyond the initial insertion, the 

capacity for rapid resupply and medical evacuation is paramount. The potential for 

unforeseen circumstances, such as equipment failure, injury, or hostile action, 

underscores the urgency of a responsive support system, as a delayed response could 

have catastrophic consequences. Ammunition, rations, and critical equipment would be 

expended quickly in the event of an engagement with the enemy. Additionally, for any 

casualties, the survival of personnel is directly linked to the speed of medical 

intervention. The concept of the “golden hour” in trauma care highlights the criticality of 

speed when responding to a casualty, and while that speed and level of response might be 

unattainable in the Pacific, it emphasizes a standard of care that the DoD should still 

strive for.114 To ensure mission success and preserve human life in this scenario, it is 

imperative to have a transportation platform capable of rapidly traversing vast distances 

to austere locations devoid of infrastructure.  

 
114 Brian C. Beldowicz, Michael Bellamy, and Robert Modlin, “Death Ignores the Golden Hour, The 

Argument for Mobile, Farther-Forward Surgery,” Military Review 100, no. 2 (March 2020): 39–48, 
https://www.armyupress.army.mil/Journals/Military-Review/English-Edition-Archives/March-April -2020/
Beldowicz-Golden-Hour/; Tanisha M. Fazal et al., “How Long Can the U.S. Military’s Golden Hour 
Last?,” War on the Rocks, October 8, 2018, https://warontherocks.com/2018/10/how-long-can-the-u-s-
militarys-golden-hour-last/. 
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B. LIKELY MISSION  OUTCOME USING AVAILABLE ASSETS 

Marines are an obvious choice to conduct this type of mission for INDOPACOM, 

specifically III MEF out of Okinawa, Japan. More broadly, Marines have already been 

working towards how to conduct dispersed operations and have developed a tentative 

manual for dispersed operations by the name of Tentative Manual for Expeditionary 

Advanced Base Operations (EABO) of which the Marines could send either a Marine 

Littoral Regiment (MLR) or Littoral Combat Team (LCT) to carry out this type of 

mission. To conduct the prescribed mission following the guidance from the Tentative 

Manual for EABO, a combination of medium and small ships, boats, and vertical lift 

assets (helicopters) would be used to provide logistics for the initial mass deployment of 

Marines to the target islands.115  

If these same assets are used for sustainment and medical evacuation, time and 

operational security will  become critical factors. However, the Tentative Manual for 

EABO highlights the idea of a mixed strategy for logistics and supply by utilizing 

“organic supply, forward provisioning techniques, access to materiel globally positioned 

ashore and afloat in the Marine Corps global positioning network and Maritime 

Prepositioned Force, [and] anticipatory delivery (e.g. “push” logistics).” 116 Deliveries of 

cargo that are not able to be sourced locally may be less frequent but larger due to the 

longer travel times of surface vessels, which increases the vulnerability of each delivery 

as larger quantities are transported. Rapid resupply requiring minimal infrastructure and 

support should not rely on the same assets used for the initial deployment of personnel 

and equipment. The Tentative Manual for EABO also addresses the challenges of medical 

care, emphasizing the need for more robust on-site medical capabilities and significantly 

extended timelines for evacuating casualties to advanced medical facilities.117  

 
115 Department of the Navy, Tentative Manual for Expeditionary Advanced Base Operations, 2nd ed. 

(Washington, DC: Department of the Navy, 2023), 7–1. 
116 Department of the Navy, 6–2. 
117 Department of the Navy, 6–8. 
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The initial planning factors assume that the Joint Force Commander (JFC) intends 

to deploy a larger force, such as an MLR or LCT. However, the approach must shift if the 

JFC’s objective is to deploy smaller teams—like a Marine Special Operations Team 

(MSOT)—to mitigate the risk of adversarial targeting.118 Deploying an MSOT simplifies 

logistical requirements in terms of size and quantity; however, accessing remote islands 

and ensuring the rapid and clandestine/low-visibility  movement of personnel and supplies 

remains a significant challenge. An MSOT will likely need to rely on a combination of 

traditional military assets and non-traditional means for transportation, resupply, and 

medical support.  

Two primary reasons for SOF to rely on non-traditional methods for 

transportation and logistics may stem from either the lack of conventional assets available 

or the deliberate effort to minimize the overt visibility  of military operations. As a result, 

a likely approach for a small SOF team, such as an MSOT, could involve contracting or 

paying local nationals for transportation and resupply services. While this approach 

carries inherent risks and vulnerabilities—such as operational security and reliability 

concerns—it may be the only viable option. Additionally, time remains a critical factor, 

particularly when using slow-moving surface vessels, which require significant transit 

time regardless of the situation. While speed may not always be a critical factor, it 

becomes paramount when responding to casualties or other medical emergencies. The 

combination of operational security, logistical challenges, and time constraints will  often 

necessitate SOF teams to utilize non-traditional methods for transportation and logistics 

due to the inability of traditional methods to provide adequate support. 

As the current plan outlines, medical support focuses on providing care on-site 

while preparing for extended delays in transport, if evacuation is possible at all. The 

Tentative Manual for EABO recognizes the need for enhanced on-site care to address 

these extended timelines. However, MSOTs will  require either more advanced medical 

personnel (such as doctors) and equipment or a more reliable and faster option for 
 

118 Pat Hassett, “Bringing Clarity to Stand-in Forces: How Operational Art and Science Provide the 
Linkage between Stand-in Forces, Expeditionary Advanced Base Operations, and Reconnaissance/Counter-
Reconnaissance Operations,” Journal of Advanced Military Studies 15, no. 2 (2024): 83. 
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CASEVAC to reduce the risks associated with delayed medical evacuation. When time is 

critical, helicopters offer a faster alternative to surface vessels, particularly because they 

can land and pick up without the need for runways. However, their limited range poses a 

significant challenge, particularly given the potentially extensive distances involved in 

the scenario’s operational area. Even with multiple fuel stops, helicopters are likely to be 

faster than surface vessels, but the increased need for coordination and fuel stops 

introduces additional risks to mission success. 

The mission can be accomplished today using a combination of conventional and/

or SOF elements, but there are inherent risks in either approach. Deploying large forces 

like an MLR or LCT increases the visibility  and detection of military operations, which 

could inadvertently escalate tensions and push a situation closer to armed conflict. On the 

other hand, while MSOTs may be more suitable due to their smaller footprint and lower 

visibility, they come with their own set of challenges. Their reduced size and limited 

organic capabilities often require outsourcing critical functions, such as logistics and 

medical support, which may not always be available, reliable, or fast enough. 

Additionally, the lift assets they are likely to rely on are divided between slower surface 

vessels and short-range helicopters. 

This trade-off highlights the complexity of choosing the right force for the 

mission. Larger units offer greater self-sufficiency but at the cost of operational 

discretion, while smaller teams require more external support, which could introduce 

additional risks such as compromised operational security or delays in essential services. 

The key to mission success will depend on carefully balancing these risks—tailoring the 

force package to the specific operational environment and ensuring contingency plans are 

in place for critical needs like resupply and medical evacuation. Ultimately, the scenario 

demands a resilient, flexible, and agile approach that balances the benefits of scale and 

capability against the need for stealth and speed. 

C. LIKELY MISSION  OUTCOME USING AMPHIBIOUS  AIRCRAFT 

Integrating an aircraft like the CL-415 amphibious aircraft into this operation 

offers a transformative solution to the logistical challenges faced by U.S. forces on 
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remote islands. The CL-415 is specifically designed for versatility in austere 

environments, making it exceptionally well-suited for missions in the South China Sea 

and similar operating areas. While amphibious aircraft will  not replace the assets required 

for a full -scale amphibious assault conducted by an MLR, LCT, or larger, they can 

effectively supplement the current logistics package by providing rapid, flexible resupply 

and support. 

In the context of SOF utilization, a CL-415 could significantly improve mission 

effectiveness and provide an MSOT with substantial logistic and CASEVAC options. 

The aircraft’s landing versatility allows for discreet insertions and extractions into the 

littoral and beach environments that typically surround islands, enhancing the operational 

security of SOF missions. For an MSOT, the CL-415 offers unparalleled mobility. The 

aircraft’s range of approximately 1,500 nautical miles and cruise speed of 180 knots 

allows it to rapidly traverse vast distances, ensuring timely arrival for mission-critical 

operations. If traveling at 180 knots, the aircraft will cover 600 nautical miles in about 3.3 

hours.119 This speed significantly reduces transit times compared to surface vessels, from 

days down to mere hours, ensuring timely resupply and rapid response in emergencies. 

The aircraft can carry a payload, including cargo and passengers, of up to 6,400 

pounds when taking off from water surfaces. This payload capacity allows for 

transporting essential supplies such as ammunition, rations, medical equipment, and 

specialized gear necessary for long-range reconnaissance missions. While it cannot match 

the cargo volume of larger transport aircraft or ships, the CL-415’s ability to perform 

frequent, smaller deliveries offers greater flexibility  and responsiveness. A “ little and 

often” resupply strategy reduces the risk associated with large, infrequent deliveries that 

are more vulnerable to enemy detection and interception. 

More importantly, in medical emergencies, the CL-415 could be rapidly deployed 

for casualty evacuation. Its amphibious capability allows it to reach teams operating near 

water faster than surface vessels and without the infrastructure requirements of traditional 

 
119 Not factoring for environmental conditions such as wind.  
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fixed-wing aircraft. If configured for medical evacuation, the CL-415 could 

accommodate medical personnel and equipment, providing enroute care during the 

critical period following injury. This capability addresses the limitations of extended 

evacuation timelines highlighted in the scenario, enhancing the survivability of personnel 

by delivering them to advanced medical facilities within the optimal timeframe. 

The CL-415 could also operate in conjunction with naval vessels and other 

aircraft, serving as a connector between sea and air domains. It could receive supplies 

from larger ships stationed at a safer and farther distance than helicopters and ferry them 

to the remote islands, or transfer patients to ships equipped with advanced medical 

facilities. This interoperability extends the reach of existing assets, contributing to a more 

resilient and flexible logistics network. By integrating the CL-415 into the operation, the 

mission’s success probability increases significantly. The aircraft addresses the critical 

need for a transportation platform capable of rapidly traversing vast distances to austere 

locations without relying on vulnerable infrastructure. It mitigates risks associated with 

delayed resupply and medical evacuation, ensuring that teams maintain operational 

effectiveness and that casualties receive timely care. 

D. ANALYTICAL ASSESSMENT 

Table 4 provides the framework for a quantitative evaluation of logistics, 

specifically examining the mobility of personnel and support to members operating under 

the EABO scheme of maneuvers highlighted in the scenario above. The evaluation 

categories and criteria are described below, along with their relevance to the logistics 

mission. Each evaluation criterion is ranked on a scale of 1 to 5, based on specific factors, 

with 5 being the best and 1 being the worst, to compare different platforms and identify 

their strengths and weaknesses in conducting the outlined logistics mission. These 

categories were then used to quantitatively evaluate platforms with a weighted 

comparison of factors that contribute to mission success. 
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Table 4. Logistics Comparison Table Evaluation Criteria120 

 

 

Table 5 provides a quantitative comparison of platforms to rank them from best to 

worst. This evaluation weighs key factors that are more critical to a successful search and 

rescue mission, such as speed, range, payload capacity, accessibility/freedom to 

maneuver, and carrying capacity. In this context, speed, range, ability to reach remote 

areas, and carrying capacity are given the highest priority when comparing the efficacy of 

assets and their ability to deliver the required loads to their destinations. It is important to 

note that the carrying capacity comparison is tailored to the specific considerations of 

intra-theater cargo requirements, where frequent smaller deliveries are more desirable 

than fewer large deliveries. 

 
120 Table 4 is the scoring criteria we created for the analysis in Table 5. 
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Table 5. Logistics Comparison Table: Intra-Theater Mobility121  

 
 

 
121 The data for Table 5’s analysis is derived from data in Table 3 and the scoring criteria in Table 4. 
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The analysis in Table 5 displays a notable capability gap for the United States, as 

the U.S. military currently lacks the capability to sufficiently support such a scenario. The 

top-ranking choices for intra-theater mobility are the Chinese AVIC AG600—an 

adversary’s asset—and the DARPA Liberty Lifter, a conceptual aircraft that does not 

exist. Ranking slightly behind the top two choices are the Russian Beriev Be-200—

another adversary’s asset—and the Japanese US-2. This scoring of assets highlights a 

potential strategic vulnerability where China or Russia could leverage the asymmetric 

capability of amphibious aircraft in a conflict to gain an advantage over the United States 

and its allies if competition ever escalates.  

For the amphibious aircraft assets that the United States has the potential to 

acquire, this comparative analysis highlights the potential usefulness of the CL-415 to 

support logistics efforts. Even though it scores below the C-130, CH-47, and CV-22, 

adding an asset that is not reliant on a fixed runway will strengthen the logistical 

resilience we have been advocating for. The land-based aircraft demonstrate strong 

performance in speed, range, and carrying capacity, but they are limited in access due to 

their need for a runway or landing zone. Helicopters and tilt -rotors offer a balance of 

capabilities but are constrained by their range and often require support from tanker 

aircraft to extend their useful range if they are air-refuellable in the first place (i.e., most 

CH-47s are not air-refuellable). The CL-415 does not out-compete the C-130, CH-47, or 

CV-22 in every category; however, it does directly make up for the limitations that the 

other assets have. The CL-415 can land on water—unlike the C-130 and CV-22—and the 

CL-415 has a much greater range than the CH-47 and CV-22, while also flying faster 

than the CH-47.  

For surface vessels, large ships excel in carrying capacity but are significantly 

hindered by low speed and their need for specialized equipment—like additional boats, 

cranes, or deep ports—to offload their cargo. They are also a relatively large and 

vulnerable target while transmitting at slow speeds as well as when they are anchored to 

load or unload cargo and/or personnel. Smaller boats provide good access and flexibility  

but suffer from limited speed, range, and carrying capacity. Finally, while submarines 

offer long-range capabilities, their slow speed, limited payload capacity, and operational 
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constraints make them unsuitable for logistical support roles, which could compromise 

their primary mission due to the risk of detection.  

E. SCENARIO VARIATION CONSIDERATIONS  

Another way amphibious aircraft offer unique capability is through low visibility  

operations modeled by AFSOC’s NSAv mission, where certain types of amphibious 

aircraft can blend seamlessly into civilian operations.122 By using leased or contracted 

civilian aircraft that appear as ordinary air traffic, these planes can discreetly support 

military operations in sensitive environments where overt military assets might attract too 

much attention. This approach echoes historical operations like Pan Am Clipper’s covert 

uranium transport and offers a modern solution for conducting missions “under the 

radar.” 123 

Aircraft like the Cessna Grand Caravan C-208 and de Havilland Canada DHC-6 

Twin Otter, commonly used for tourism in Pacific Island nations, exemplify this NSAv 

potential.124 Equipped with amphibious floats, they can operate from civilian airports 

and carry out discreet insertions or extractions along secluded coastlines. Their ability to 

reconfigure quickly for various missions—whether for transport, medical evacuation, or 

communication setups—adds to their versatility. Despite some limitations in payload and 

range, these float aircraft’s capacity to operate inconspicuously from civilian settings 

while offering amphibious capabilities makes them ideal platforms for low-visibility  

special operations in complex environments. 

Furthermore, utilizing a large seaplane like the US-2 presents several advantages, 

including open-ocean operations that most other amphibious aircraft cannot provide. The 

aircraft facilitates a potential for clandestine rendezvous with maritime assets like 

submarines beyond-visual-range (BVR) of coastal defenses and visual observation of 
 

122 Vincent E. Imbro, Non-Standard Fixed Wing Aviation: The Recipe for Addressing Specialized 
Mobility Shortfalls (Maxwell AFB, AL: Air University, 2015), 2–4, https://apps.dtic.mil/sti/citations/
AD1040706. 

123 Weintz, “How America’s Airline Went to War.” 
124 “Twin Otter Seaplane Maldives,” Trans Maldivian Airways, accessed July 31, 2024, 

https://www.transmaldivian.com/twin-otter/; “Airtrav,” accessed July 18, 2024, https://airtrav.ph/.  
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personnel. Operating BVR significantly reduces the risk of detection by ground-based 

radars, enhancing the element of surprise crucial for SOF operations.125 Additionally, the 

range of the US-2 allows for extended loiter times and infiltration from greater distances, 

further minimizing the chances of compromising the mission before its outset. 

The US-2’s functionality translates into distinct advantages across various phases 

of a low-visibility  operation. During insertion, the aircraft can rendezvous with a surfaced 

submarine or surface vessel at a pre-designated point. A SOF team then transfers directly 

from the water vessel to the US-2, minimizing exposure and maximizing time efficiency. 

The US-2 can now either infiltrate directly into the target area, landing and offloading the 

team into water or onto small boats carried on the aircraft.126 Alternatively, the team 

could be airdropped in via military freefall, such as a high-altitude, low-opening jump or 

an offset high-altitude, high-opening jump near the objective. Exfiltration follows a 

similar pattern. Upon mission completion, the SOF team utilizes a pre-arranged signal to 

establish contact with the US-2, which remains beyond the visual range of the target area. 

The team would re-embark using their deployable watercraft or swim to the waiting 

aircraft to be extracted and depart the area. This approach minimizes the team’s exposure 

on the ground and ensures a swift withdrawal. 

Another critical logistical mission where a US-2 type amphibious aircraft could 

offer invaluable capability is in conducting Forward Area Re-arm and Refueling Point 

(FARRP) operations. The US-2’s unique ability to operate in austere and remote 

environments—with the largest payload of all the viable seaplane options for the U.S. 

military—allows it to deliver fuel and ammunition across dispersed island chains, directly 

supporting teams stationed on those islands. This capability not only supports sustained 

operations in areas where traditional supply lines might be compromised but also 

enhances the operational reach of U.S. forces by providing a mobile refueling platform. 

 
125 Open ocean operations will most likely be BVR of acquisition and targeting radars, however there 

may be detection by ground-based early warning radars or potentially by Chinese maritime militias serving 
as early warning “radars”. 

126 At least three Combat Rubber Raiding Craft can fit on the US-2 as validated in RESCUE FLAG 24.  
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Moreover, the US-2 could serve as a designated refueler for a variety of assets, 

both air and water-based, enabling extended missions for aircraft, helicopters, and 

maritime vessels operating in the Pacific theater.127 By functioning as a versatile 

refueling hub, the US-2 enhances the endurance and flexibility  of U.S. forces, ensuring 

that critical assets remain operational in regions far from established bases. This 

capability is particularly advantageous in the vast expanse of the Pacific, where the 

ability to sustain operations in isolated areas could provide a significant strategic 

advantage. The use of the US-2 in FARRP operations would also impose logistical 

challenges on adversaries, which would need to account for the increased mobility and 

operational persistence of U.S. forces. In essence, the US-2’s ability to support forward-

deployed teams and assets in remote locations makes it a crucial component of a 

comprehensive logistics strategy in the Pacific, contributing to both the sustainability and 

effectiveness of U.S. military operations in this strategically vital region. 

Lastly, after a natural disaster, such as a large earthquake, a hurricane/typhoon, or 

a tsunami, traditional aircraft may be unable to land due to airfield damage. In these 

scenarios, an amphibious aircraft could provide the initial insertion of teams to provide 

Humanitarian Assistance/Disaster Relief (HA/DR) to the affected community. This 

capability is particularly useful in scenarios where the traditional airfields are 

compromised due to damage from flooding water. Amphibious aircraft would be vital to 

the initial response efforts, as well as facilitating the rapid search and rescue, medical 

care, and other life-saving interventions as well as offshore infrastructure assessments. 

In this scenario variation, the US-2 offers valuable capability for SOF 

deployments across multiple mission sets. By leveraging its waterborne functionality and 

extended range, the US-2 could facilitate troop movement, refueling, and disaster relief 

beyond the reach of traditional ground-based air defenses. This case study highlights the 

potential of such aircraft to enhance operational flexibility,  surprise, and ultimately, 

mission success in high-risk scenarios. It is important to acknowledge that limitations 
 

127 The US-2 is not currently manufactured with Helicopter Aerial Refueling capability. This capability 
would require the aircraft to be modified; however, this design change has been considered by ShinMaywa, 
the manufacturer of the US-2. 
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exist, such as vulnerability during waterborne operations and dependence on weather 

conditions. The advantages offered by amphibious aircraft warrant further exploration 

and development of specific tactics, techniques, and procedures for clandestine SOF 

operations. 

F. FINAL EVALUATION (LOGISTICS)  

One of the key challenges in logistics is understanding the trade-offs in 

capabilities when selecting the appropriate platform for a specific movement, as no single 

platform can handle all logistical operations in all environments. In the case of 

amphibious aircraft, a major limitation is their cargo capacity, which is inherently 

constrained by the design of water-based aircraft. However, not all logistical movements 

in theater involve large volumes of cargo or entire battalions of troops. Vessels like the 

LDP and EFP, while capable of transporting substantial cargo and personnel, face their 

own challenges with docking requirements and offloading at specific locations. Despite 

their large capacities, they are slow and limited in terms of where they can offload cargo 

quickly. When the shipment is relatively small and speed and accessibility are priorities, 

amphibious aircraft will most likely be the most efficient option.  

In terms of CASEVAC missions, an aircraft like the CL-415 offers significant 

advantages due to its combination of amphibious capabilities, greater range, higher speed, 

and sizable cargo capacity compared to other assets that may only have one or two of 

those advantages. VADM  Williams, commander of Special Operations Command, 

Pacific (SOCPAC), explicitly stated that SOCPAC is in need of “amphibious air 

medevac” assets.128 While smaller craft like the Mark VI  patrol boat or RHIBs are useful 

in CASEVAC scenarios because they can directly access beaches, marinas, or small 

inlets, their limited range and speed constrain their effectiveness compared to airborne 

extraction methods. Beyond CASEVAC, there will most likely be a mission or set of 

missions to a remote location in which speed and direct access will  be the priority, and 

the DoD is currently unable to meet both requirements.  

 
128 Jeromy Williams, “Keynote Speech” (presentation, Honolulu, HI, August 15, 2024). 
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V. SEARCH AND RESCUE: OPEN OCEAN 

Amphibious aircraft offer a compelling solution to long-range maritime search 

and rescue. With the ability to be equipped with advanced sensors, including radar, 

infrared, and electro-optical systems, these aircraft can rapidly scan large areas of the 

ocean for signs of distress. Their extended range and speed advantage allow them to 

reach isolated personnel farther and faster than helicopters, providing critical time 

advantages. Additionally, the ability to land on water allows for smoother recovery of 

injured individuals, reducing the chance of further injury during the extraction process, 

which can be a concern when hoisting injured personnel into a helicopter.  

In the Pacific Ocean, Search and Rescue (SAR) operations are especially 

challenging due to the “tyranny of distance.” As of 2024, the USINDOPACOM Joint 

Personnel Recovery Center (JPRC) reported that the United States could only recover 

personnel from sixteen percent of the theater, a figure that rises to only twenty percent 

when factoring in allied capabilities.129 The current SAR capability gap in the Pacific 

underscores the urgent need for a more robust, long-range SAR platform that can perform 

all of the essential SAR tasks: to report, locate, support, recover, and reintegrate.130 This 

gap was highlighted in the aforementioned rescue of a downed U.S. F-16 pilot in the 

Pacific Ocean that required the assistance of the Japanese US-1 amphibious aircraft for 

recovery.131 

For all SAR operations, time is of the essence—whether responding to a downed 

aircrew or a sinking vessel—and the critical hours, or even minutes, between an incident 

and rescue, can be the difference between life and death. In the absence of a dedicated 

long-range maritime SAR platform, open-ocean rescues are occasionally conducted by 

 
129 W. Matthew Lowe, Director of Special Missions at Air Center Helicopters Inc., personal 

communication, August 15, 2024. 
130 U.S. Air Force, Personnel Recovery, AFDP 3-50 (Washington, DC: Department of the Air Force, 

2020), 12–14, https://www.doctrine.af.mil/Portals/61/documents/AFDP_3-50/3-50-AFDP-Personnel-
Recovery.pdf. 

131 Alman, “A Japanese Seaplane Could Be the Difference-Make.” 
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ships that are opportunistically nearby; however, relying on these chance encounters is an 

unreliable strategy for SAR planning. Instead, the DoD must prioritize dedicated long-

range maritime SAR assets to ensure rapid, responsive, and reliable rescue operations. 

The following scenario will showcase comparative advantages between current military 

assets and an amphibious aircraft in a potential future SAR scenario.  

A. SCENARIO OVERVIEW : MARITIME  SEARCH AND RESCUE132 

An experienced F-35 pilot, and her wingman, operating out of Anderson Air  

Force Base, Guam, were on routine combat air patrol over the expanse of the Pacific 

Ocean when her engine suddenly malfunctioned. With other systems failing rapidly and 

losing altitude, she made the split-second decision to eject. Hurtling through the sky, she 

verified she had a good parachute and watched her jet spiral into the waves below. Her 

wingman immediately acted, circling above to maintain visual contact and report her 

location. As the ejected pilot landed in the open ocean, inflating her life raft, her 

wingman relayed coordinates to their command and control via SATCOM reporting a 

location approximately 600 nautical miles southeast of Kadena Air  Base, in Okinawa, 

Japan. Adrift and alone in the water, the stranded pilot is now an isolated person (IP). She 

verifies that her emergency beacon has been activated, hoping rescue forces would locate 

her quickly in the boundless blue. Using this scenario, the following analysis will  

compare various military assets that were previously listed in Table 1 for their 

effectiveness in a SAR operation. 

B. LIKELY MISSION  OUTCOME USING AVAILABLE ASSETS 

As of 2024, the 33rd Rescue Squadron (33 RQS) is the only military squadron 

dedicated to search and rescue operations within the Indo-Pacific AOR that is 

 
132 We acknowledge that this particular scenario is quite basic and that countless other SAR scenarios 

could arise in a conflict in the Pacific. The purpose was to highlight a scenario where we believe there is a 
current capability gap. If the isolated personnel (IP) were 50 miles off the coast, a helicopter on alert would 
likely be the obvious choice. However, given the A2/AD restrictions, the expanse of the Pacific Ocean, and 
the nature of armed conflict, the probability of a scenario like the one described in this paper increases 
significantly. Furthermore, the ShinMaywa US-2 is used for illustrative purposes, acknowledging that the 
Canadair CL-415 has similar capabilities, which will be highlighted in Table 7. 
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strategically positioned near potential high-risk areas where personnel may require 

rescue. Operating HH-60s as their primary rescue asset, the squadron is well-equipped for 

executing SAR missions that are in close proximity to land. However, the HH-60s are 

extremely limited in range without aerial refueling, as seen in Figure 10. For an HH-60 to 

successfully undertake a 1,200 nautical mile mission over the open ocean, including time 

to pick up/on-load the IP, they would need significant support. Specifically, at least two 

MC-130J or HC-130J, in sequence, would be required to accompany the two HH-60s to 

provide aerial refueling. Either variant of the C-130 offers capabilities beyond simply 

refueling the HH-60s, such as assisting in locating IP, delivering additional survival 

equipment, and deploying pararescue personnel. However, the C-130 cannot recover the 

IP from the water, necessitating the HH-60s for the critical function of recovery/

extraction from the water. The C-130’s involvement in supporting the helicopters also 

adds complexity to the mission, increasing the potential for operational challenges and, 

potentially, the risk of mission failure. 
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Figure 10. Relative range of various rescue aircraft133 

With the HH-60’s average speed of 120 knots, a 1,200 nm round trip would take 

approximately 10 hours, excluding the time required for the actual search and rescue 

operation.134 If  the exact location of the IP is not immediately known upon reaching the 

vicinity of their last known position, the search could extend by an additional hour or 

more. As a result, the total mission duration would exceed ten hours, with much of that 

time spent beyond the safe fuel range for a return to land. Both the HH-60s and C-130s 

would face considerable risk during this prolonged operation due to limited emergency 

 
133 Figure 10 is a graphical depiction of aircraft ranges derived from the data used to compile Table 3. 

The rings represent the approximate range an aircraft can travel with enough fuel to return to its origin 
without aerial refueling. Environmental conditions, such as wind, were not taken into consideration. 

134 Kimberly Taylor, “Rescue Perspective,” email message to authors, October 2, 2024. 
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landing options and the potential for crew fatigue from extended flight hours, which 

could further exacerbate operational challenges. The HH-60s, in particular, would be out 

of range of a secure refueling point for a significant portion of the mission, making them 

entirely dependent on the tanker for fuel. As a result, any major mechanical issue with the 

tanker could cause the rescue helicopters to run out of fuel and be forced to ditch, turning 

the rescuers into isolated personnel themselves. Furthermore, the C-130s supporting the 

mission would also face similar risks, as any in-flight emergency in remote areas of the 

Pacific could leave them with limited options for recovery.  

According to USAF Major Kimberly Taylor, a Weapons Officer in the 33 RQS, 

the biggest problems for personnel recovery in the open ocean are “distance (risk of 

weather, not getting gas, not having comms with home station to get updates), 

[communications] with the survivor are limited until we are closer...which means our 

location isn’t accurate, [and] location updates due to the sea drift.” 135 Maj Taylor 

highlights the operational challenge of conducting long-range SAR missions in the vast 

expanse of the Pacific, emphasizing the need for strategic planning and adequate risk 

mitigation to ensure mission success and the safety of all personnel involved. 

Additionally, the complexity of the mission and the extended time required to reach the 

IP, as shown in Figure 11, decreases the probability of successfully rescuing the IP alive. 

However, the employment of fast and self-reliant amphibious aircraft could significantly 

enhance operational efficiency and reduce the risk of these high-stakes rescue missions. 

C. LIKELY MISSION  OUTCOME USING AMPHIBIOUS  AIRCRAFT 

Conversely, if the DoD was able to employ relatively fast and self-reliant 

amphibious aircraft—such as the US-2—it could significantly enhance operational 

efficiency and reduce risk during these high-stakes rescue missions, ultimately increasing 

the probability of successfully recovering the IP. The US-2 has a range of approximately 

2,500 nautical miles, allowing it to reach the IP’s location—600 nautical miles southeast 

 
135 Kimberly Taylor, “Rescue Perspective,” email message to authors, October 2, 2024. 
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of Okinawa—with ease while traveling at speeds up to 260 knots.136 At an average speed 

of 250 knots, the entire 1,200-nautical-mile round trip would take approximately 4.8 

hours. More critically, it would take only 2.4 hours to reach the isolated personnel’s 

general location.137 The US-2, like the HH-60, will face some challenges in precisely 

locating the IP; however, it will significantly reduce the transit time to approximately 2.4 

hours, which is significantly faster than any rotary-winged asset.138 This rapid response 

will minimize the IP’s drift from the crash site, ultimately increasing the likelihood of 

successful detection and recovery. 

Once the aircrew has a fixed location of the IP, the amphibious aircraft can land 

directly on the water, facilitating immediate rescue operations. Equipped with rescue 

hoists, life rafts, and medical equipment, these aircraft can recover survivors from the 

water, transfer them to safety onboard, and provide essential medical care enroute to 

definitive treatment. Moreover, their ability to land on both land and water provides 

flexibility  in choosing suitable landing sites for further medical care or transfer to other 

rescue assets. 

The potential benefits of amphibious aircraft in SAR are substantial, as 

highlighted in Figure 11. By bridging the gap in maritime SAR capabilities, these aircraft 

can significantly improve response times and increase the likelihood of recovery. An 

aircraft like the US-2 could be the connective tissue between all other potential military 

assets in a SAR operation. The incorporation of amphibious aircraft into SAR operations 

represents a significant step forward in both aviation and maritime safety. By investing in 

amphibious aircraft, the U.S. military can better protect the lives of their military pilots, 

their sailors, and all of their citizens who venture into the unforgiving expanse of the 

ocean. 

 
136 Shin Ishimaru, “Japanese Maritime Self Defense Force US-2 Operations” (presentation, Iwakuni 

Marine Corps Air Station, JP, July 9, 2024). 
137 Not factoring for environmental conditions such as wind. 
138 The CV-22 is just as fast as the US-2 and can reach the IP in the same amount of time; however, the 

CV-22 lacks the range to do so without support from tankers in this scenario. The US-2, on the other hand, 
can reach the IP quickly and independently, unlike the CV-22 and HH-60, which both require tanker 
support. 
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Figure 11. Time and cost savings comparison  
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D. ANALYTICAL ASSESSMENT 

To better assess the utility  of all assets to conduct maritime SAR, we will  conduct 

a quantitative analytical assessment of various assets. Table 6 provides the framework for 

the quantitative evaluation of maritime search and rescue capabilities, evaluating their 

capability to effectively respond in the aforementioned SAR scenario and assessing 

various attributes of effective SAR platforms. The evaluation categories and criteria are 

described below, along with their relevance to the SAR mission. Each of these evaluation 

criteria is ranked on a scale of 1 to 5, based on specific factors, with 5 being the best and 

1 being the worst, to compare different platforms and identify their strengths and 

weaknesses in conducting the outlined SAR mission. These categories were then used to 

quantitatively evaluate platforms with a weighted comparison of factors that contribute to 

mission success.  

Table 6. Maritime SAR Quantitative Evaluation Criteria139 

 
 

Table 7 provides a quantitative comparison of platforms to rank them from best to 

worst. This evaluation weighs key factors that are more critical to a successful search and 

rescue mission, such as speed, range, sea state, payload capacity, and operational 

independence. Speed and range are weighted the highest for SAR since getting to the IP 

quickly is the most important aspect of the mission.  

  

 
139 Table 6 is the scoring criteria we created for the analysis in Table 7. 

Speed
Range 
(Total)

Sea 
State

Patients/Personnel 
Carrying Capacity 

(payload)

Manpower 
Requirements

Relative 
Strength

Ranking 
Scale

Nautical 
Miles per 

Hour 
(knots)

Miles (nm) Levels
Number of 

Patients
Number of 
Personnel

Best 5 >250 >5,000 6 to 9 >50 <10 
4 151 - 250 2,001 - 5,000 5 21 - 50 11-50

Middle 3 91 - 150 1,001 - 2,000 4 11 - 20 51-100
2 31 - 90 501 - 1,000 3 6 - 10 101-500

Worst 1 <30 <500 2 1 - 5 >5011 or More

Freedom to 
Maneuver  

High

Medium

Low

Number of 
Supporting Assets 

Required

0

Organic Capability 
(Ability to operate 
without supporting 

assets during mission 
execution)

Access, Basing, 
Overflight  

Requirement
`
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Table 7. Maritime SAR Comparison Table140 

 
 

 
140 The data for Table 7’s analysis is derived from data in Table 3 and the scoring criteria in Table 6. 
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Amphibious aircraft emerge as the optimal platform for SAR operations, 

excelling in speed, range, payload, and operational flexibility.  Once again, aircraft that 

are either adversarial or conceptual scored the highest, with the exception of the US-2. 

The US-2 stands out for its ability to land in the highest sea states compared to other 

amphibious aircraft (as further detailed in Chapter VII).  A significant advantage for all 

amphibious aircraft is their ability to operate directly on the water, which enables 

recovery of the IP, a critical SAR function. 

Land-based aircraft, while possessing speed and range, are limited by their 

inability to directly rescue personnel from water. Given the understanding that the C-130 

will not be the recovery asset, it is still capable of providing support to the IP first by 

potentially finding the IP, then airdropping additional survival equipment and/or rescue 

personnel, providing communication integration and relay, all in addition to refueling the 

recovery asset (HH-60 or V-22). This type of support will  presumably prolong the IP’s 

chances of survival; however, recovery of the IP is the intended end state of the mission, 

which the C-130 does not singularly provide. Helicopters and tilt -rotor aircraft offer a 

balance of capabilities but are again constrained by range and tanker support 

requirements. Large ships excel in payload and services provided to the IP after rescue 

but suffer from low speed and limited organic capabilities, meaning that ships still rely on 

additional assets like small boats and vertical lift assets (helicopters) to complete certain 

missions. Boats provide access but lack speed and range, while submarines, though 

possessing range and capabilities, are restricted by speed, payload, and operational 

limitations. 

It is important to note that this evaluation is limited in scope, focusing solely on 

the previously described factors and disregarding considerations like cost or survivability. 

Asset cost was intentionally excluded to prevent concerns about evaluating the sunk cost 

of assets already in the U.S. military inventory. Asset survivability was left out to keep 

this report at the unclassified level; however, amphibious aircraft generally have a higher 

survivability rate in conflict than helicopters and ships/boats. Additionally, the scoring is 

based on an average representation of each category, noting that there are platforms we 

may have left out of a category and, therefore, were not assessed. Furthermore, the 
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weight assigned to each criterion attempted to capture the relevance to that specific 

mission set, though it may vary depending on specific operational contexts. 

E. SCENARIO VARIATION CONSIDERATIONS  

The presented SAR scenario is straightforward regarding the number of IPs, with 

only one individual in need of rescue; however, in complex rescue scenarios—such as a 

sinking ship with numerous IPs—the US-2 is still able to provide critical support. 

Although the US-2 may not be able to evacuate all personnel in a large-scale disaster, it 

can play a critical role in the initial response by providing medical triage, initial 

evacuation of critically injured or vulnerable personnel, and coordination of follow-on 

rescue efforts. The capability of an amphibious aircraft to land and loiter in the water at 

the scene of the incident—possibly providing medical triage—while serving as the on-

scene commander delivers significant advantages over the other rescue platforms, 

including the HC-130J, HH-60, or CV-22. Even without the ability to load all IPs, the 

US-2 could prioritize care and support to IPs in critical condition or those that are at risk 

of exploitation if captured by enemy forces. The rescue crew would then be able to 

prioritize their efforts while leaving essential provisions and supplies for those personnel 

remaining at sea in their life rafts. While the effort to save the IPs continues, additional 

amphibious aircraft could make multiple trips to pick up the remaining personnel. 

Additionally, to expedite medical care, the US-2 could rendezvous with a nearby ship, 

potentially offering quicker access to medical treatment prior to being transported to a 

traditional land-based hospital. Ultimately, while amphibious aircraft, such as the US-2, 

only have limited capacity to support large-scale rescue operations—particularly 

scenarios involving numerous IPs—it can offer significant advantages over other aircraft 

in terms of speed, range, and access.  

F. FINAL EVALUATION OF  SAR ASSETS 

An aircraft like the US-2 offers a significant advantage in SAR operations across 

the entire Pacific Ocean due to its ability to perform the most essential SAR tasks: locate, 

support, and recover, all within a single platform. While a passing ship or boat might 

occasionally provide rescue assistance more efficiently than an air asset, rescuing 
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stranded service members should not be left to chance. Furthermore, conducting the 

mission outlined in this paper with today’s currently allocated assets significantly 

increases both the risk to mission and the risk to force, unnecessarily placing dozens of 

personnel and multiple aircraft at risk. There is a reason why the JMSDF has not only 

retained but also improved its primary SAR asset, the US-2, and the DoD should take 

note and learn from the JMSDF’s capabilities. The DoD should enhance its capability to 

bring everyone home, regardless of rescue location, by ensuring that such critical 

missions are supported by reliable and dedicated assets like the US-2. 
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VI.  STRATEGIC  USE 

The strategic landscape of the Indo-Pacific is rapidly evolving, presenting new 

challenges and opportunities for the United States and its allies. As China continues to 

expand its military and economic influence, the need for innovative and adaptable 

strategies becomes increasingly critical, and amphibious aircraft provide a significant 

advantage for operations on remote islands and littoral environments. By combining the 

speed and flexibility of aviation with the versatility of marine platforms, these aircraft can 

enable rapid deployments, enhance logistical capabilities, and counter adversary tactics. 

Ultimately, this combination of effects can disrupt adversary plans and bolster strategic 

deterrence efforts. Additionally, these aircraft can offer an innovative solution to 

geopolitical challenges in other regions, such as the Black Sea, where traditional naval 

power is constrained by international treaties. 

A. CREATING  DILEM MAS FOR THE ADVERSARY  

Although amphibious aircraft alone are not sufficient to address all the DoD’s 

logistical problems in the Pacific, their strategic employment can offer a major 

asymmetric advantage to the Joint Force. Amphibious aircraft would allow the United 

States to inject an element of unpredictability that could potentially disrupt, divert, and 

deter adversaries by utilizing these aircraft to support operations in unconventional ways. 

By reducing predictability, amphibious aircraft may be particularly effective in achieving 

the strategic goal of imposing costs on an enemy. According to Scholl’s study, SOF 

possess distinct qualities that enable them to function efficiently in hostile and harsh 

settings.141 She also claims that SOF is strategically positioned to significantly impact 

adversaries and impede their efforts to exert influence.142 If equipped with amphibious 

aircraft, SOF could gain a significant operational advantage by rapid and flexible 

 
141 Kaley Scholl, “The Use of US Special Operation Forces in Great Power Competition: Imposing 

Costs on Adversarial Gray Zone Operations,” Military Times, December 15, 2020, sec. name, 
https://www.militarytimes.com/opinion/commentary/2020/12/15/the-use-of-us-special-operation-forces-in-
great-power-competition-imposing-costs-on-adversarial-gray-zone-operations/. 

142 Scholl. 
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deployments to remote and otherwise inaccessible islands. Then, SOF teams could 

establish a presence, conduct reconnaissance, and/or support local forces in ways that 

adversaries would find difficult to counter. 

The strategic use of amphibious aircraft to deploy small, but potent, U.S. SOF 

teams to remote—and often overlooked—islands across the South China Sea would 

create dilemmas for China. These kinds of actions might instill a persistent sense of 

menace in our adversary, leading them to fear that a Marine detachment equipped with 

MANPADS—or other anti-aircraft or anti-ship systems—could appear out of nowhere on 

any little island. By creating uncertainty, this strategy makes the adversary’s operational 

planning more difficult , imposing costs by forcing the adversary to remain on high alert 

and allocate resources to defend against possible attacks from unexpected locations. 

Amphibious aircraft could increase the United States’ overall operational effectiveness 

and deterrence in the Pacific region by acting as a force multiplier in this fashion. 

Furthermore, amphibious aircraft could offer a strategic advantage in specifically 

countering Chinese maritime militias, as they combine the flexibility  and speed of 

aviation with the versatility of operating in marine environments. Unlike conventional 

naval vessels, amphibious aircraft can rapidly disengage and depart from contested areas, 

making them a more agile response to Chinese fishing boats masquerading as maritime 

militias.143 While China has employed boats to counter boats, the use of amphibious 

aircraft allows for a much more dynamic approach. These planes can outmaneuver slower 

maritime vessels, enabling a partner like the Philippines to resupply strategic locations 

more effectively. The unpredictability of aircraft routes and speeds creates a logistical 

advantage, allowing allied forces to stay ahead of Chinese efforts to disrupt supply lines. 

Moreover, the speed and agility of seaplanes provide a means of avoiding direct 

confrontation, allowing for rapid insertion of supplies without escalating to armed 

conflict. This advantage is particularly important given the limited options that the United 

 
143 Peter Dobias, “Maritime Militias: Disrupting Naval Operations in the Pacific Theater and the Case 

for Intermediate Force Capabilities in the Maritime Domain,” Journal of Advanced Military Studies 15, no. 
2 (2024): 11, https://doi.org/10.21140/mcuj.20241502001. 
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States and its allies currently face in dealing with these maritime militias.144 Amphibious 

aircraft could be an innovative addition to the intermediate force capabilities (IFC), 

which are designed to counter China’s non-lethal but highly disruptive tactics without 

resorting to outright military engagement.145 China’s focus is to disrupt supply chains 

with their fishing militias, which could significantly impact the ability to conduct military 

operations. Historically, logistics have been the critical factor in prolonged engagements, 

as evidenced in the Battle of Guadalcanal, where the ability to sustain forces was the 

determining factor for victory.146 By integrating amphibious aircraft into the logistical 

framework, the United States and its allies could bypass Chinese fishing militias 

altogether, maintaining supply routes to key locations and ensuring sustained operational 

effectiveness. These amphibious aircraft could also support friendly forces, including 

local militias, by providing air mobility that is not vulnerable to Chinese maritime 

blockade tactics. 

Additionally, Dobias discusses that IFCs are critical in managing competition 

without escalating to war, and amphibious aircraft could fit  within this framework.147 

Amphibious aircraft could be operated as a non-lethal but disruptive asset that China’s 

maritime vessels may struggle to counter, similar to how China utilizes its fishing 

militias. The ability of these aircraft to traverse both land and sea provides a unique 

capability that could disrupt Chinese operations, all while allowing the United States and 

its allies to retain the narrative advantage by avoiding lethal force. In this way, 

amphibious aircraft could become a vital tool in countering China’s maritime strategy, 

bolstering logistics, and maintaining stability in the region without pushing the conflict 

into a fully  kinetic domain. In the United States’ efforts to thwart adversarial plans, 

complicate adversarial operational calculations, and create a more difficult environment 

for adversaries to project power, SOF may find themselves with a decisive advantage if  

 
144 Dobias, 12. 
145 Dobias, 19. 
146 Dobias, 13. 
147 Dobias, 18. 
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they can use amphibious aircraft for surprise insertions, resupply missions, or to 

outmaneuver and avoid adversarial surface vessel traffic. Essentially, the unique qualities 

of amphibious aircraft, combined with SOF’s experience, would not only increase the 

efficacy of operations in the gray area but also act as a multiplier, adding to a larger 

strategy of impact and deterrent in the area. 

B. BEYOND THE PACIFIC:  THE MONTREUX CONVENTION  

Amphibious aircraft could be used to provide strategic flexible response options, 

enabling a robust NATO presence in the Black Sea without directly challenging the naval 

restrictions of the Montreux Convention. The 1936 “Montreux Convention Regarding the 

Regime of the Straits” regulates naval traffic through the Dardanelles and Bosporus 

Straits, the sole navigable passage connecting the Black Sea to the Mediterranean. While 

merchant vessels enjoy unrestricted passage during peacetime, the convention imposes 

strict limitations on the number, type, and tonnage of naval warships allowed through the 

straits, particularly naval vessels from non-Black Sea states.148 The convention also 

restricts the total tonnage of warships from non-Black Sea states allowed in the Black Sea 

and grants Turkey the authority to enforce these regulations, including closing the straits 

to any ships during wartime, if Turkey feels threatened.149  

The ongoing conflict between Russia and Ukraine displays the strategic 

significance of the Montreux Convention, as it creates a critical chokepoint for NATO’s 

operations in the Black Sea. As a NATO member, Turkey finds itself in a difficult 

position, attempting to balance its allegiance to NATO and its partnerships/reliance on 

Ukraine and Russia for energy and military trade agreements.150 Under these 

circumstances, amphibious aircraft could provide flexibility  and access to support 

NATO’s strategic objectives in the Black Sea. 

 
148 Alpaslan Ozerdem, “What the Montreux Convention Is, and What It Means for the Ukraine War,” 

The Conversation, March 1, 2022, http://theconversation.com/what-the-montreux-convention-is-and-what-
it-means-for-the-ukraine-war-178136. 

149 Ozerdem. 
150 Ozerdem. 
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Amphibious aircraft offer a strategic advantage, enabling significant NATO 

presence in the Black Sea while adhering to the constraints of the Montreux Convention. 

These aircraft could be used to support maritime security through surveillance and patrol 

missions or to provide real-time intelligence through the use of advanced sensors (similar 

to an RC-135 or P-8.) Furthermore, their multi-domain capability allows them to operate 

alongside naval and air forces, which has the potential to improve interoperability and 

strengthen joint operations. By leveraging these unique capabilities, NATO could 

maintain operational flexibility  and mission effectiveness. 
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VII.  ACQUISITION  POSSIBILITIES  

Ideally, the U.S. military would benefit from a diverse fleet of amphibious aircraft 

to take full advantage of their utility  and unique characteristics; however, acknowledging 

fiscal constraints, a more strategic approach is necessary. By carefully considering factors 

such as payload capacity, range, endurance, and operational environment, the DoD can 

select the optimal aircraft for the specific mission requirements. Beyond the platform, the 

DoD should explore a multifaceted approach for their employment, including flexible 

acquisition models, contractor support, and collaborative efforts with allied nations to 

maximize operational effectiveness and minimize costs. 

A. “MENU OF  OPTIONS” FOR AMPHIBIOUS  AIRCRAFT  

As with land-based aircraft, there will not be a “one size fits all” solution for 

amphibious aircraft, but rather specific planes for specific requirements. To achieve 

operational flexibility,  a “menu of options” should be considered. To create this “menu of 

options,” several performance metrics will  be examined, including aircraft payload 

capacities, ranges, endurance, and operational environments. From small, single-engine 

aircraft to large, multi-engine platforms, different types of aircraft are ideally suited for 

specific roles. This variety provides multiple options to support a wide variety of 

missions.  

Table 8 displays a comparative analysis of the key performance characteristics for 

a diverse range of amphibious aircraft. This table provides a comprehensive overview, or 

a “menu of options,” to support various operational needs. This table provides 

performance characteristics for light, medium, and large amphibious aircraft, 

demonstrating their suitability for a variety of civilian and military applications. The 

selection ranges from versatile floatplanes, like the Cessna 208 Caravan and De 

Havilland Canada DHC-6 Twin Otter, which excel in short-haul and regional missions, to 

larger, more specialized flying boats like the Mallard and Albatross, which offer greater 

range and payload. Additionally, larger amphibious aircraft like the Canadair CL-415, 

ShinMaywa US-2, Beriev Be-200, and AG600 are highlighted for their larger capacities 
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in range and payload. The detailed specifications provided are intended to enable 

informed decision-making regarding the selection of the most appropriate amphibious 

aircraft for specific operational requirements. 

Table 8. Menu of Options for Amphibious Aircraft 

 
 

B. BUY/BUILD 

Acquiring new amphibious aircraft is challenging due to the limited options and 

the current lack of production capacity across the industry; however, this seems to be 

quickly changing as multiple companies are beginning production of modern amphibious 

aircraft. According to our research, the only large amphibious aircraft currently available 

that the U.S. military could order is the Japanese US-2. As of 2024, the US-2 is built 

exclusively for the JMSDF; however, if the United States were interested in adding this 

platform to the DoD inventory, then ShinMaywa could partner with an American 

company to deliver the US-2 to the DoD.151 This approach would align with the concept 

 
151 According to representatives from both companies, ShinMaywa and Boeing already have a 

partnership that could be expanded to facilitate the acquisition of the US-2, along with possible production 
by Boeing in the United States. 
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of “friend-sourcing” military procurement, where technology acquisition is conducted as 

part of broader security cooperation efforts. 

Additionally, the DHC-515, the Mallard ME-1A, and the Albatross 2.0 are all 

entering production and are expected to have the first models delivered in the next three 

to five years.152 The DHC-515 is in production through De Havilland Aircraft of Canada 

Limited and will be an upgraded version of the CL-415. Additionally, Bridger Aerospace 

is prepared to modify the CL-415 into various military variants to create the S.E.A.L. 

Aerial Amphibious Mobility  Vehicle-1.153 In addition to larger flying boats, the 

Albatross 2.0, an upgraded version of the original Grumman SA-16 Albatross, will  be 

produced by the Australian company Amphibious Aerospace Industries. While Albatross 

2.0 production has yet to commence, the first deliveries are anticipated in 2028.154 

Similarly, the Mallard ME-1A is being produced by an American company, Mallard 

Enterprises, and is expected to follow a comparable timeline, with deliveries expected in 

late 2027 or early 2028.155  

For smaller amphibious platforms such as the C-208 or Twin Otter, the USG has 

the option to either purchase amphibious models directly or convert existing land-based 

variants. The purchase of land-based aircraft and converting them into amphibious—

floatplane—aircraft could be similar to the procurement of civilian PC-12s and 

subsequent modifications to create the U-28.156 Pursuing smaller amphibious aircraft 

offers greater options for purchase due to the proliferation of light aircraft in civilian 

 
152 Orders for each of the DHC-515, ME-1A, and Albatross 2.0 have been placed by various companies 

and governments around the world. One factor that could delay delivery is the customer’s priority, meaning 
even if orders for an aircraft are placed, that customer may have to wait until prior orders are delivered 
unless the manufacturer moves the customer to a higher priority.  

153 Bridger Aerospace, Seal Aerial Amphibious Mobility Vehicle-1 (SAAMV-1), Mission Capabilities 
Briefing (Bozeman, MT: Bridger Aerospace, n.d.), accessed October 19, 2024. 

154 Simon Hardy, Albatross 2.0 Information, email message to author, June 5, 2024. 
155 Andrew Curran, “India’s Mehair Inks LOI for 50 Mallard ME-1As,” ch-aviation, July 23, 2024, 

https://www.ch-aviation.com/news/142826-indias-mehair-inks-loi-for-50-mallard-me-1as. 
156 Brian W. Everstine, “SOCOM’s Armed Overwatch Expected to Replace the AFSOC U-28 Fleet,” 

Air & Space Forces Magazine, February 12, 2020, https://www.airandspaceforces.com/socoms-armed-
overwatch-expected-to-replace-the-afsoc-u-28-fleet/. 
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aviation. Furthermore, during the amphibious conversion, aircraft could receive 

additional modifications with numerous carry-on systems for various multi-role mission 

sets. 

C. ACQUISITION MODELS  

Regardless of aircraft type, the U.S. government can choose from four primary 

acquisition and operational models: Government-Owned/Government-Operated 

(GOGO), Government-Owned/Contractor-Operated (GOCO), Contractor-Owned/

Contractor-Operated (COCO), and Contractor-Owned/Government-Operated (COGO).  

�x Government-Owned/Government-Operated (GOGO): In the GOGO 

model, aircraft are owned, operated, and maintained by government 

personnel which is the traditional approach for most military aircraft. For 

the DoD, this model relies on active-duty military personnel to maintain, 

operate, and deploy the aircraft. This model can be beneficial, as it ensures 

the DoD has full control over the aircraft and its missions, allowing for 

seamless integration into existing military structures and operations.  

�x Government-Owned/Contractor-Operated (GOCO): In the GOCO 

model, the government owns the aircraft but contracts private companies 

to handle the operation and maintenance of the aircraft. This approach can 

offer increased flexibility  and potential cost reductions, as it leverages the 

expertise and efficiencies of the private sector.  

�x Contractor-Owned/Contractor-Operated (COCO): In the COCO 

model, aircraft are owned, operated, and maintained by a contracted 

company. The COCO model provides the most cost-effective model when 

a mission set is needed on an infrequent basis or permanent procurement 

of an asset is not feasible. With COCO, private companies are contracted 

to perform specific missions or to integrate into large complex missions, 

providing their expertise for the needed task. Although cost-effective, the 

COCO model can limit operational flexibility  based on the contract and 

training of the members involved.  
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�x Contractor-Owned/Government-Operated (COGO): In the COGO 

model, aircraft are owned by private companies but operated and 

maintained by government personnel through a lease or short-term rental 

agreement. This approach provides a cost-effective alternative to the 

COCO model, specifically for missions that require government personnel 

to carry out the operation. 

Each of these models has advantages and trade-offs, and the decision to favor any 

one solution would depend on various factors, including mission requirements, cost 

considerations, and the need for operational control. Due to the complexities associated 

with platform acquisitions and the competing fiscal priorities of each service component 

must balance, we believe that amphibious aircraft fit  best in the USSOCOM portfolio. 

While amphibious aircraft represent a specialized capability tailored to specific missions, 

such as those conducted by special operations forces for irregular warfare, their potential 

contribution to the broader force structure should not be overlooked. USSOCOM’s 

approach to the OA-1K “armed overwatch” program could serve as a model for acquiring 

amphibious aircraft.157 The OA-1K investment has demonstrated the value of investing 

in niche capabilities that—while not offering a universal solution for its mission 

requirements—can provide unique strategic advantages; investment in amphibious 

aircraft can do the same. When integrated thoughtfully into the broader force structure, 

amphibious aircraft can offer a critical edge in scenarios that demand flexible and agile 

solutions for the rapid deployment of troops and cargo to remote littoral environments. 

Renting the capability via a short-term lease is an alternative to buying aircraft 

outright, or establishing a long-term contract, and then building the infrastructure 

required to organize, train, and equip military units for organically owned air assets. This 

approach offers several advantages that may be preferable in certain scenarios. For 

instance, if long-term capability is not required, leasing can be a more cost-effective 

solution that avoids the significant upfront investment and ongoing maintenance costs 

associated with ownership. Additionally, this option can provide a faster timeline to 
 

157 Everstine. 
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employ the capability, as it circumvents the lengthy process of procurement and the 

establishment of new operational structures. When a private corporation has the 

experience and hardware ready to go, it can provide an effective alternative when the 

government lacks the knowledge to operate and maintain the aircraft. Each of these 

models provides flexibility  and can be tailored to meet specific mission requirements 

while potentially reducing costs and expediting capability deployment. 

D. SHARE WITH  PARTNER NATION TO  BUILD PARTNER CAPACITY  

Because allies and partnerships are the bedrock of regional stability, the United 

States should actively seek opportunities to deepen its ties with Japan, South Korea, and 

the Philippines. All  three of these nations are crucial for the success of any operation 

within the region. The Commander of USSOCOM, General Fenton, emphasized the need 

for “interoperability beyond introductory partnerships.”158 Integrating amphibious 

aircraft into combined operations offers a tangible path toward more in-depth 

interoperability, which is a critical step toward General Fenton’s strategic objective. 

Similarly, RAND underscores the significance of robust partnerships, arguing that 

“enhancing cooperation with Australia, Japan, and India, and securing greater access to 

the Philippines, among other initiatives, will  not only strengthen U.S. allies and 

deterrence but also, over time, enhance the United States’ capability to conduct joint 

operations in the region.” 159 This again echoes the importance of building partnerships 

and increasing cooperation with allies throughout the Indo-Pacific. 

By providing partner nations with amphibious aircraft—possibly through the 

National Defense Authorization Act (NDAA) Section 1263, Indo-Pacific Maritime 

Security Initiative (MSI)—the United States can significantly build partner capacity in 

the South China Sea region.160 For instance, equipping the Philippines with a Mallard 

 
158 Bryan Fenton, “SOF and Integrated Deterrence” (presentation, Honolulu, HI, August 15, 2024). 
159 Harman et al., Commission on the National Defense Strategy, 45. 
160 “Section 1263 Indo-Pacific Maritime Security Initiative (MSI),” Defense Security Cooperation 

Agency, accessed November 7, 2024, https://www.dsca.mil/section-1263-indo-pacific-maritime-security-
initiative-msi. 
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ME-1A amphibious aircraft could empower them to conduct rapid deployments of troops 

and equipment to remote islands and coastal areas, search and rescue operations for 

downed pilots, as well as maritime patrol and intelligence, surveillance, and 

reconnaissance (ISR) efforts. Overall, this type of investment would strengthen their 

ability to respond to a crisis and protect their territorial waters, thus increasing regional 

security and stability.  

Investing in amphibious aircraft for use in the Indo-Pacific increases the U.S. 

military’s operational capabilities—through increased resilience, flexibility , and agility—

and fortifies our relationships with significant regional partners and allies. Amphibious 

aircraft can serve as a means of coordinating activities between the United States and its 

partner nations in the Indo-Pacific, ultimately bolstering interoperability by allowing 

partners to train, support, and carry out operations more effectively and cohesively. Such 

cooperation can also result in shared costs, which lessens the financial strain on the 

United States while guaranteeing the capability is maintained collectively. This method 

of achieving interoperability through amphibious aircraft fosters confidence among 

partner states, resulting in a more resilient and cohesive front against regional problems.  
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VIII.  CONCLUSION 

A. FINDINGS 

We assess that amphibious aircraft can mitigate challenges of contested 

operations for the U.S. Joint Force in the INDOPACOM AOR while simultaneously 

imposing operational challenges on potential adversaries. There should be no question 

that the U.S. Joint Forces and its allies face significant challenges due to both the 

geography and the contentious relationship among countries of the Indo-Pacific region. 

The reliance on fixed infrastructure, such as airfields and ports, makes traditional 

logistics and combat operations vulnerable to disruption. Additionally, ongoing tensions 

and the potential for escalation among multiple countries increase the necessity of 

enhancing U.S. military capabilities within the AOR. Amphibious aircraft offer a 

strategic solution to these challenges by reducing reliance on fixed infrastructure and 

providing operational advantages to the United States and its allies, thereby enhancing 

both survivability and mission success. 

Aircraft employment during WWII  and the Korean and Vietnam Wars clearly 

demonstrates their effectiveness in supporting both maritime and ground operations. 

These aircraft were instrumental in maintaining supply lines, providing ISR capabilities, 

conducting anti-submarine warfare, and executing assaults on enemy ships in complex 

and challenging environments. As modern conflicts continue to evolve, the historical 

lessons learned from the deployment of amphibious aircraft remain relevant. Our research 

has highlighted amphibious aircraft’s ability to address emerging threats in both 

conventional and irregular warfare scenarios. With the challenges of the Indo-Pacific 

region being known and understood from past conflicts, the same solution from those 

past wars can be used again today; what is old is new again.  

In the contemporary context, amphibious aircraft have a tremendous value 

proposition for the U.S. Joint Force in INDOPACOM AOR. Their versatility allows them 

to perform missions from search and rescue to combat operations. The U.S. military will  

be able to maintain a greater, more distributed, and resilient military presence in the 
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region by applying amphibious aircraft, thereby enabling the United States to better deter 

aggression and respond to crises. By endorsing this adaptable platform, the U.S. Joint 

Forces can bolster its strategic position in the region and complicate the operational 

calculations for its potential adversaries. This investment is not about developing or 

testing new technology but rather adopting and advancing a proven capability that 

remains underutilized by others and is absent from current U.S. military use. 

B. RECOMM ENDATIONS 

Based on our research, we recommend that the DoD reinvest in amphibious 

aircraft capabilities. Ideally, it would be best to have multiple platforms to serve as a 

“menu of options” for the Joint Forces Commander to pick based on the specific 

operational need; however, this may be unrealistic. Therefore, below are six 

recommendations that the DoD should take to reestablish the capability of amphibious 

aircraft in the U.S. military.  

1. Recommendation 1: Contract and Validate Seaplane Use in Exercises  

INDOPACOM should integrate amphibious aircraft into regular military exercises 

in the Pacific theater to thoroughly evaluate and demonstrate their effectiveness in real-

world operational settings. INDOPACOM can immediately leverage contractor-owned/

contractor-operated (COCO) or contracted-owned/government-operated (COGO) 

operations to incorporate these aircraft into exercises without the need for an immediate 

program of record. This approach allows for a cost-efficient and flexible way to test the 

effectiveness of the aircraft. To implement a COCO or COGO model, USINDOPACOM 

would contract aircraft from private owners or companies such as Bridger Aerospace, 

which currently operates a fleet of CL-415s and CL-215s as well as amphibious DHC-6 

aircraft.161 Contracting these aircraft serves as an interim measure to fill  capability gaps 

until formal acquisition and integration of amphibious aircraft into the fleet is feasible. It 

 
161 “Flight Services,” Bridger Aerospace, accessed October 11, 2024, https://bridgeraerospace.com/

flight-services/; Bridger Aerospace represents a potential option for contracting aircraft; however, no 
communications or discussions regarding contracting opportunities have taken place between us and 
Bridger Aerospace at this time. 
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also offers an immediate solution to the production and availability constraints of new 

amphibious aircraft, such as the US-2, DHC-515, Albatross 2.0, and ME-1A. By using 

these contracted aircraft, USINDOPACOM can not only validate the operational viability 

and logistical support requirements of amphibious aircraft but also develop initial best 

practices and standard operating procedures. This process would ensure a smooth 

transition if  the acquisition of amphibious aircraft comes to fruition, providing a clear 

pathway for long-term integration into the theater’s strategic and tactical operations. 

2. Recommendation 2: Conduct Force Structure Studies for Acquisition 

The DoD should conduct a study to determine the optimal method for organizing, 

training, and equipping (OT&E) amphibious aircraft units in the Air  Force, Navy, and 

Marine Corps. The study should seek to define:  

- Force Structure:  Determine the number of aircraft required to fulfill mission 

requirements in the USINDOPACOM theater. 

- Personnel Requirements: Identify the specific personnel roles and skillsets 

required to support aircraft and missions. 

- Base Locations and Training  Facilities: Identify suitable locations for 

basing and establish training facilities along with a training program. 

- Maintenance and Sustainment Costs: Assess the life-cycle costs associated 

with maintaining and sustaining these aircraft. 

The study should be based on the assumed acquisition of either the US-2, the 

DHC-515, or the ME-1A aircraft. As a starting point, we recommend that the force 

structure should roughly resemble the V-22, with the Air  Force, Navy, and Marine Corps 

all possessing service-component-owned aircraft, with each component maintaining 

operational and tactical control. We recommend that the study begin with an allocation of 

30–50 aircraft to each service component, reassessing the exact number as service 

requirements are validated. 
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3. Recommendation 3: Develop Tactics, Techniques, and Procedures 

An area for further evaluation is the development of effective tactics, techniques, 

and procedures (TTPs) for the employment of amphibious aircraft. A comprehensive 

study is essential to develop effective employment methods that maximize the potential 

of these versatile assets. A TTP study would address operational planning requirements, 

threat avoidance techniques, search and rescue techniques, logistics and support methods, 

and environmental considerations for pilots as they will need to shift their mindset to 

conduct water-based landings and takeoffs. By studying and developing effective TTPs, 

the military can fully  harness the capabilities of amphibious aircraft and enhance the 

DoD’s overall readiness. 

4. Recommendation 4: Wargame with Comprehensive Simulations 

We recommend that future studies conduct comprehensive simulations that 

explore specific mission parameters, such as terrain, weather conditions, and logistical 

constraints. These simulations should evaluate the outcomes of employing different types 

of amphibious aircraft against the exclusive use of traditional air and surface platforms. 

Such an assessment will  contribute to a more comprehensive understanding of the tactical 

and strategic advantages that amphibious capabilities can offer. 

One significant challenge for our assessment was the inability to conduct a large-

scale test of each platform to analyze the benefit in various mission sets with varying 

mission parameters. To address this challenge, we selected fairly generic scenarios to 

highlight a broad range of potential applications for amphibious aircraft. While these 

scenarios provided a useful foundation, they did not account for the full range of 

operational complexities or environmental factors that might influence mission success.  

5. Recommendation 5: Build Partner Capacity 

The United States should seek out opportunities to provide amphibious aircraft to 

our partners and allies throughout the Indo-Pacific. Partners, such as the Philippines, 

could greatly benefit from the unique capabilities that an amphibious aircraft provides, 

supporting their maritime mission while also reducing risk and the chance of conflict 
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escalation associated with resupply efforts for the BRP Sierra Madre (LT-57), as seen in 

June 2024 when Chinese Coast Guard forcibly seized Philippine vessels and firearms 

during a resupply mission.162 This incident marks a significant escalation, with Chinese 

forces employing increasingly aggressive tactics to assert their claims in the disputed 

South China Sea. If  the Philippine military had an alternate method to resupply the BRP 

Sierra Madre, such as a fleet of amphibious aircraft, similar escalatory events could be 

reduced or prevented.  

Additionally, providing a country like the Philippines with an amphibious aircraft, 

like the Mallard ME-1A, could provide strategic benefits to the United States if a conflict 

arises. The U.S. military could leverage such partner nation capabilities to assist in rapid 

deployments, search and rescue operations, maritime patrol, and ISR efforts. Overall, 

building partner capacity through the acquisition of amphibious aircraft has the potential 

to increase regional security and stability while also providing the United States with a 

decisive advantage by enabling operational resilience, flexibility,  and agility.  

6. Recommendation 6: Increase Japanese Partnership 

Air  Force Special Operations Command (AFSOC) should continue to enhance its 

partnership with the Japanese Maritime Self-Defense Force (JMSDF) by expanding 

combined training efforts and working towards greater interoperability between flight 

crews and assets. This cooperation between units should extend to an inter-fly  program in 

which qualified AFSOC pilots operate the Japanese US-2 aircraft alongside their JMSDF 

counterparts. Continuing this relationship between AFSOC and the JMSDF has the 

potential for deeper collaboration and the increased readiness of both forces. An inter-fly  

program between AFSOC and JMSDF would benefit both organizations by allowing 

aircrew members to exchange knowledge, gain valuable training, and share experiences, 

ultimately enhancing the skills and proficiency of all participants. 

 
162 Aaron-Matthew Lariosa, “China Coast Guard Impounds Philippine Navy Boats, Seizes Firearms in 

Latest Second Thomas Shoal Incident,” USNI News, June 19, 2024, https://news.usni.org/2024/06/19/
china-coast-guard-impounds-philippine-navy-boats-seizes-firearms-in-latest-second-thomas-shoal-incident. 
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Moreover, bilateral exercises like RESCUE FLAG have laid the groundwork for 

enhanced cooperation between AFSOC and JMSDF. RESCUE FLAG has provided a 

venue to test and refine amphibious aircraft TTPs that are integrated with currently 

operated land-based aircraft. To further strengthen this partnership, AFSOC should 

expand RESCUE FLAG to include more complex scenarios like multi-aircraft and multi-

domain rescue operations and humanitarian assistance/disaster relief missions. By 

increasing the scope and complexity of RESCUE FLAG, we can better prepare both 

forces for real-world contingencies in the INDOPACOM region. Participation in these 

exercises will  boost interoperability and improve the United States’ bilateral relationship 

with Japan. By strengthening our alliance, we will demonstrate our commitment to 

regional security through a unified response capability, ultimately enhancing our 

collective readiness to handle any security challenges that may arise. 

C. OTHER CONSIDERATIONS  FOR AMPHIBIOUS  DEVELOPMENT  

The scope of this thesis was intentionally limited to an assessment of existing 

assets and those that could be readily acquired without the need for extensive 

development or testing. However, we recognize that the landscape of available 

technologies and capabilities is dynamic and evolving. Therefore, it was essential to 

acknowledge the potential implications of emerging assets and capabilities that, while not 

yet operational, may soon play a significant role in our field. By considering these future 

possibilities, we aim to contribute to a broader understanding of the evolving landscape 

and potential future developments in our area of study. 

1. Emerging Technology 

Emerging technologies offer promising avenues for advancing amphibious 

aircraft capabilities. Unmanned aerial systems (UAS) with amphibious capabilities could 

provide enhanced flexibility  and endurance for various missions. While most current 

UAS development has focused on small quadcopters or fixed-wing models designed for 

launch and recovery from land-based sites, the potential benefits of amphibious UAS are 
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significant.163 Like larger amphibious aircraft, these systems could offer flexible landing 

options which would be particularly advantageous for various missions in and around 

aquatic geography. A limitation of amphibious UAS is their size, as most have a cargo 

capacity limited to only tens of pounds, rather than the thousands of pounds carried by 

larger, manned aircraft.164 

Alternatively, remote piloting technology presents another avenue for enhancing 

amphibious aircraft operations. This technology allows a manned aircraft to be converted 

into a remotely piloted aircraft and then controlled similarly to an MQ-9 Reaper or other 

Group 3 UASs.165 This approach not only preserves the agility and effectiveness of 

traditional, proven manned aircraft but also aligns with modern warfare’s increasing 

emphasis on minimizing human risk while maximizing operational reach. Furthermore, 

the integration of remotely piloted full -size aircraft into military operations could lead to 

new strategies in logistical support and battlefield resupply, offering commanders more 

flexibility  in challenging environments. The Naval Postgraduate School conducted a 

study to inform the Office of the Chief of Naval Operations on “concepts and 

technologies that will enable a more agile logistics force in a contested environment,” and 

the study found positive results when unmanned seaplane capabilities were used.166  

Furthermore, advancements in electric propulsion and wing-in-ground effect 

technology offer the potential for more sustainable and efficient amphibious aircraft. 

Projects like the REGENT seaglider and Tidal Flight’s Polaris demonstrate the feasibility 

of developing hybrid-electric and electric-powered seaplanes.167 These innovations could 

 
163 Matthew Cosner, “How Uncrewed Seaplanes Can Support EABO,” U.S. Naval Institute 

Proceedings 150, no. 4 (April 2024), https://www.usni.org/magazines/proceedings/2024/april/how-
uncrewed-seaplanes-can-support-eabo. 

164 Cosner, tbl. 1. 
165 “X -KIT for Manned/UAS/OPS,” S-Plane, 2024, https://s-plane.com/products/opv-kit/. 
166 Jeffrey A. Appleget and Jane F. Barreto, “Logistic Force Agility in a Contested Environment: 

Executive Summary” (Monterey, CA: Naval Postgraduate School, 2021), 3–4, https://hdl.handle.net/10945/
69840. 

167 “About Tidal Polaris,” Tidal Flight, accessed September 8, 2024, https://www.tidalflight.com/
about; “Coastal Travel. 100% Electric.,” Regent, accessed September 8, 2024, 
https://www.regentcraft.com/. 
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address challenges such as environmental impact while also expanding the potential 

applications of amphibious aircraft. Moreover, DARPA’s Liberty Lifter program seeks to 

develop a long-range, heavy-lift  seaplane capable of transporting large payloads.168 

Utilizing the wing-in-ground effect for efficient low-altitude flight, the Liberty Lifter 

aims to provide a resilient and cost-effective transport solution that can operate in and out 

of water without relying on traditional runway infrastructure. This innovative aircraft has 

the potential to address the cargo capacity limitations of existing amphibious aircraft, 

combining the speed of an airplane with the capacity of a small ship. 

These emerging technologies offer promising areas for further research to 

advance amphibious aircraft capabilities. By investing in research and development for 

areas such as amphibious UASs, remote piloting, electric propulsion, and wing-in-ground 

effect technology, we can increase the utility  of these versatile aircraft and expand their 

applications in the future. 

2. Final Comments 

Amphibious aircraft offer a proven, immediate solution that addresses current 

operational gaps in contested and austere environments. Their versatile capabilities can 

be seamlessly integrated into existing military structures, providing a tangible 

enhancement to operational effectiveness by providing increased resilience, flexibility,  

and agility. Investment in amphibious aircraft should not be viewed as a mutually 

exclusive alternative to exquisite technologies, but rather as a way to increase 

survivability and create a more robust operations plan. While the potential of emerging 

and exquisite technologies is appealing, their operationalization is often delayed by 

lengthy development timelines and substantial costs. Therefore, by concurrently investing 

in existing amphibious aircraft technology, the U.S. military can bolster its current 

operational flexibility  and logistical reach, to ensure readiness.  

 
168 Christopher Kent, “Liberty Lifter,” DARPA Defense Advanced Research Projects Agency, 

accessed September 8, 2024, https://www.darpa.mil/program/liberty-lifter. 
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In conclusion, the multi-role capabilities of amphibious aircraft offer a versatile 

and adaptable solution for addressing operational challenges in contested and austere 

environments. Their ability to conduct search and rescue, support logistics, and provide 

ISR capabilities, particularly in regions with limited or compromised infrastructure, 

underscores their strategic value. By investing in amphibious aircraft, the U.S. military 

can enhance its operational resilience, flexibility,  and agility by increasing logistical 

reach and overall readiness.  
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APPENDIX A.  EXPERIENTIAL  DATA 

A. SEAPLANE QUALIFICATION  

Overview: 

This training enabled hands-on flight training to better understand and examine 

the unique characteristics of flying a seaplane. The training and qualification provided 

invaluable information about the intricacies and required skills needed to master seaplane 

operations, as well as provided the necessary context to fully  comprehend the 

complexities of seaplane operations.  

While there are variances among seaplanes, such as size, engine quantity, or 

landing gear configuration, the bulk of operational practices are shared across all 

seaplane types. In essence, the experience and knowledge gained from piloting a single-

engine straight float seaplane is largely transferable to flying a sizable multi-engine flying 

boat.  

The most significant challenges arise while the aircraft is in direct contact with 

water, with critical moments during takeoff roll, landing, taxiing, active docking, and 

even when the plane is moored and powered down. Although there are many parallels 

between seaplane and boat handling, operating a seaplane encompasses additional 

complexities that go beyond the realm of traditional boating and primarily include the 

traits of a pilot, commonly referred to as “airmanship.” 

One of the primary challenges faced by us as Air  Force pilots came from a lack of 

experience with small, piston-engine aircraft. Unlike civilian training programs that begin 

with foundational experience in smaller aircraft, the Air  Force and Navy typically initiate 

military student pilots’ training in comparatively larger turbine engine aircraft, such as 

the T-6, which would be considered a large airplane relative to the C-172 or C-185. 

When learning to fly  a seaplane, starting out with a smaller-sized aircraft is highly 

advisable, as even small aircraft can be challenging to handle on water. Therefore, 

bypassing initial training in an aircraft like the C-172/185 and transitioning directly to 

operating a Twin Otter with floats is highly discouraged.  
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Developing skilled military pilots for seaplane operations in remote or contingent 

environments requires a significant investment of time and extensive experience. 

 
Where:  

SOUTHERN SEAPLANE, INC. 
https://southernseaplane.com/ 
#1 Coquille Dr. 
Belle Chasse, LA 70037 

 
Cost/Funding: 

�x Funding: AFSOC A3F (Concepts and Capabilities Development Office) 
�x Flat rate packages for “Commercial Single-Engine Seaplane” rating (per student).  

o C172 Straight Float: $1,975 
o C185 Straight Float: $3,200 

�ƒ *These rates include all ground school preparation, 3 hours of 
flight instruction, check-ride, aircraft rental, and the DPE fee. 

 
 
Photos from Training : 

 

Figure 12. Maj Strain docking a C-185F ‘Straight Float’ seaplane 

NAVAL POSTGRADUATE SCHOOL  |  MONTEREY, CALIFORNIA  |  WWW.NPS.EDU

_________________________________________________________



105 

 
Figure 13. Training on C-185F amphibious aircraft 

 

 
Figure 14. Maj Marti and Maj Strain with Southern Seaplane’s owner, Lyle 

Panepinto, and his C-185F amphibious aircraft 
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Figure 15. Maj Marti and Maj Strain with Southern Seaplane’s owner, Lyle 

Panepinto 

B. RESCUE FLAG 24–2 REPORT: IWAKUNI,  JAPAN 

RESCUE FLAG 24–2 IWAKUNI  was the first multi-lateral iteration of seaplane 

rescue training involving the U.S., Japan, Canada, and Australia. New TTPs were created 

and validated on the US-2 amphibious aircraft by special tactics teams as a usable 

infiltration/exfiltration platform for U.S. Special Operations Force and/or Rescue forces.  

SIGNIFICANCE:  This is the first-ever training involving all Japanese self-

defense components with U.S., Canadian, and Australian partners. Helo-cast was 

conducted by U.S. Rescue SOF on Japanese Maritime UH-60s. Additionally, 

Amphibious Aircraft rendezvous tactics were revised and validated for all DoD and Japan 

assets. Open-ocean onload/offload of three Wing CRRC boats onboard the US-2 

Amphibious Aircraft validated it as a successful infiltration/exfiltration platform, 

highlighted as the only viable open-ocean seaplane asset in the world. Nearly 100 

participants joined in the one-week exercise conducting two flying rescue vuls and 

effective mission planning with all joint/multilateral partners.  
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HIGHLIGHTS: 1x MC-130J and 1x Japanese U-125 shared on-scene rescue 

command duties during the operation. Open ocean mass casualty search and rescue was 

practiced in the open waters near Iwakuni Japan. 353 SOW Deputy Commander attended 

a KLE with RADM Hiragi, Canadian, and Australian representatives. Naval Post Grad 

students flew onboard the US-2 with AFRC pilots. 20 U.S. personnel flew the US-2 

simulator.  

TASK ORGANIZATIONS:  353 SOW, 1 SOS, 320 STS, 353 SOSS, 18 WG/

PA, 33 RS, AFN, U.S. Embassy, Naval Attaché, JMSDF HQ Atsugi, JASDF HQ, Naha 

Rescue, FAW 31, 71 ARS, CANSOF, AUSSOF, NSW, AFRC  

Key Takeaways & Relevance to Research:  

�x First-hand observation of operations offered valuable insights into the practical 

employment of large amphibious aircraft and their potential in future real-world 

scenarios.  

�x The exercise enhanced interoperability between U.S. and Japanese military forces, 

while also creating opportunities for expanded participation by Australian and 

Canadian forces, paving the groundwork for a potential transition from an 

exercise to an operational partnership.  

�x Direct, in-person involvement emphasized the critical need for a large amphibious 

aircraft capability to address emerging operational requirements.  

�x Ultimately, it displayed the true capability (and some limitations) of the US-2, 

which is the most capable and most advanced amphibious aircraft in the world.169  

  

 
169 The US-2 is currently the most capable amphibious aircraft; however, the Chinese AG600 might be 

more capable, as shown in its initial testing, prior to entering production. 
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APPENDIX B.  INTERVIEW  QUESTIONS 

A. SKILL- BASED ASSESSMENT RESEARCH QUESTIONS 

1. Challenges for Traditional  USAF Pilots: Can traditional USAF pilots safely 

and easily transition to amphibious aircraft, or are there critical seamanship 

skills needed to operate safely in maritime environments? In what ways do 

amphibious aircraft operations require adjustments to standard flight planning 

strategies? 

2. Skills and Training  for Amphibious Aircraft  Flight:  What unique skills, 

training, and qualifications are necessary to employ amphibious aircraft, and 

how do those change in a combat situation?  

3. Communication and Security in Contested Zones: What communication, 

navigation, and security protocols are essential for safe and secure amphibious 

aircraft operations in contested areas, and how do they affect mission success? 

4. Unconventional Landing Zones: How can amphibious aircraft leverage 

unconventional landing zones, such as hidden coves and remote islands, to 

bypass enemy defenses and deliver vital supplies directly to combat outposts?  

B. EXPERT-BASED ASSESSMENT 

1. Amphibious vs. Land-based Logistics: How do speed, vulnerability, 

infrastructure dependence, and weather limitations affect the use of 

amphibious aircraft compared to land-based aircraft in military logistics, 

particularly in contested environments with limited infrastructure? 

2. Amphibious Aircraft  Employment Tactics: How do mission planning, 

routing, evasive maneuvers, and countermeasures differ for amphibious 

aircraft operations compared to land-based aircraft, considering factors like 

communication, command and control, and risk management? 

3. Redefining Island Logistics: Can amphibious aircraft, with advancements in 

low-signature designs and sensor packages, disrupt traditional supply chains 
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and establish new lines of support, potentially rewriting the logistical map of 

contested archipelagos and resupplying remote outposts? 

4. Amphibious Multi -role Platforms: Beyond cargo transport, can amphibious 

aircraft, with expanded capabilities, act as mobile command centers, 

communication hubs, and even launch platforms for covert operations in 

contested environments? 

5. Amphibious Search and Rescue: How can amphibious aircraft impact 

Search and Rescue (SAR) operations? Focus on historical case studies of 

amphibious aircraft used for SAR operations (e.g., Japanese P-3 crew, USAF 

F-16 pilot) highlighting their effectiveness. 

6. Amphibious Humanitarian  Assistance/Disaster Relief: How can 

amphibious aircraft support Humanitarian Assistance/Disaster Relief (HA/

DR) missions after disasters impacting airports and seaports? Could this create 

possibilities to gain increased Access, Basing, and Overflight (ABO) 

agreements in strategic locations? 
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APPENDIX C.  TABLE 3 SOURCES 

Table 9. Sources for Data in Table 3 

 

C-208B (Textron Aviation & Wipaire)
Cessna, Caravan Amphibian Series, PRODUCTCARD-CARAVAN AMPHIBIAN-091719 (Wichita, KS: 
Textron Aviation, 2020).

DHC-6 Twin Otter (De Havilland Canada)
De Havilland Aircraft of Canada Limited., Twin Otter Series 400 – Floats (Calgary, Canada: De Havilland 
Aircraft of Canada Limited., 2022).

Mallard ME-1A (Mallard Enterprises)
“All-New Turbine Mallard - Fly Everywhere:Offered by Frakes Aviation,” accessed September 30, 2024, 
https://www.mallardaircraft.com/.

CL-415 (Canadair)
“Everything That You Need to Know about the Canadair CL-415,” WinAir - Aviation Management Software 
(Operator, Heliops, MRO, CAMO), accessed October 17, 2024, https://winair.ca/blog/everything-need-know-
canadair-cl-415/.

Albatross 2.0 Simon Hardy, “Albatross 2.0 Information,” June 5, 2024.

US-2 (ShinMaywa)
“Janes: Specifications Search: Fixed Wing Aircraft,” accessed September 30, 2024, 
https://customer.janes.com/Visualisation/Display/FG_1009570-JDTDA.

Be-200 (Beriev)

“Janes: Specifications Search: Fixed Wing Aircraft”; “BERIEV Be-200 Altair | SKYbrary Aviation Safety,” 
accessed September 30, 2024, https://skybrary.aero/aircraft/ber2.“Janes: Specifications Search: Fixed Wing 
Aircraft.”

AG600 (AVIC)

Jennifer Meszaros, “China Clears AVIC’s AG600 Amphibious Aircraft for Firefighting | AIN,” Aviation 
International News, July 20, 2023, https://www.ainonline.com/aviation-news/general-aviation/2023-07-20/china-
approves-amphibious-aircraft-firefighting; Miquel Ros, “China Starts Production of AV600 Seaplane,” 
AeroTime, July 5, 2024, https://www.aerotime.aero/articles/china-starts-production-of-avic-ag600-large-
amphibious-aircraft.

DARPA Liberty Lifter (Conceptual)
“Meet Liberty Lifter,” Aerospace America, June 1, 2024, https://aerospaceamerica.aiaa.org/departments/meet-
liberty-lifter/.

C-130
“HC-130J Combat King II,” Air Force, accessed July 29, 2024, https://www.af.mil/About-Us/Fact-
Sheets/Display/Article/104468/hc-130j-combat-king-ii/.

CH-47 

Rod Hynes, “33 Things You Probably Don’t Know About the CH-47 Chinook,” Honeywell, 2024, 
https://aerospace.honeywell.com/us/en/about-us/blogs/33-things-you-probably-do-not-know-about-chinook-
ch47; Boeing, “H-47 Chinook,” Boeing, accessed August 13, 2024, 
https://www.boeing.com/content/theboeingcompany/us/en/defense/ch-47-chinook; Ryan Finnerty, “US Army 
Takes Delivery of First Block II CH-47F,” Flight Global, July 1, 2024, 
https://www.flightglobal.com/helicopters/us-army-takes-delivery-of-first-block-ii-ch-47f/158971.article.

HH-60
Kimberly Taylor, “Rescue Perspective,” October 2, 2024; “HH-60G Pave Hawk,” U.S. Air Force, accessed July 
29, 2024, https://www.af.mil/About-Us/Fact-Sheets/Display/Article/104508/hh-60g-pave-hawk/.

CV-22
“CV-22 Osprey,” Air Force, accessed July 29, 2024, https://www.af.mil/About-Us/Fact-
Sheets/Display/Article/104531/cv-22-osprey/.

T-AKE 1 Dry Cargo

“Amphibious Transport Dock (LPD/LPD17),” Naval Surface Force, U.S. Pacific Fleet, accessed September 25, 
2024, https://www.surfpac.navy.mil/Ships/By-Class/Amphibious-Transport-Dock-LPD-LPD17/; “About Us 
USS San Antonio (LPD 17),” Commander, U.S. 2nd Fleet, accessed September 25, 2024, 
https://www.c2f.usff.navy.mil/Organization/Expeditionary-Strike-Group-ESG-2/Organization/Ships/Amphibious-
Transport-Dock-Ships/USS-San-Antonio-LPD-17/About-Us/.

Amphibious Transport Dock

James Adams, “Selected USN/USMC and PLA/(N)/(AF) Tactical Capability” (presentation, Naval Postgraduate 
School, Monterey, CA, October 9, 2024); “Lewis and Clark Class T-AKE Dry Cargo and Ammunition Ship,” 
Naval Technology, May 26, 2008, https://www.naval-technology.com/projects/lewisandclarke/.

Expeditionary Fast Transport (EFP)
Adams, “Selected USN/USMC and PLA/(N)/(AF) Tactical Capability”; Robert Locker, “Expeditionary Fast 
Transport Ship,” Marine Corps Gazette, June 2021, 25.

Landing Craft Mechanized/Utility

“Landing Craft, Mechanized and Utility - LCM/LCU,” United States Navy, accessed September 5, 2024, 
https://www.navy.mil/Resources/Fact-Files/Display-FactFiles/Article/2171588/landing-craft-mechanized-and-
utility-lcmlcu/; Sam LaGrone, “Navy Sets Up Second LCU-1700 Shipyard with $92M Award to Austal,” USNI 
News, September 7, 2023, https://news.usni.org/2023/09/07/navy-sets-up-second-lcu-1700-shipyard-with-92m-
award-to-austal.

Mark VI Patrol Boat
Adams, “Selected USN/USMC and PLA/(N)/(AF) Tactical Capability”; “MK VI Patrol Boats, United States of 
America,” Naval Technology, March 13, 2020, https://www.naval-technology.com/projects/mk-vi-patrol-boats/.

Rigid-Hulled Inflatable Boats (RHIB)

“11 Meter Naval Special Warfare Rigid Inflatable Boat (RIB),” United States Navy, accessed July 29, 2024, 
https://www.navy.mil/Resources/Fact-Files/Display-FactFiles/Article/2171633/11-meter-naval-special-warfare-
rigid-inflatable-boat-rib/; “US Navy Has Ordered up to 35 11-Meter Navy Special Warfare Rigid Infla,” Army 
Recognition, October 2, 2021, https://armyrecognition.com/news/navy-news/2021/us-navy-has-ordered-up-to-35-
11-meter-navy-special-warfare-rigid-inflatable-boats.

SSN

Annie Tyler, “How Much Does a Submarine Cost to Build?,” March 21, 2024, 
https://executivegov.com/articles/how-much-submarine-cost-to-build/; “Attack Submarines - SSN,” United 
States Navy, accessed July 29, 2024, https://www.navy.mil/Resources/Fact-Files/Display-
FactFiles/Article/2169558/attack-submarines-ssn/
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APPENDIX D.  ADDITIONAL  PICTURES 

 
Figure 16. JMSDF US-2 on the water off the coast of Iwakuni, Japan 

 
Figure 17. US-2 next to rescue raft and sea die marker 
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Figure 18. CRRC and crew approaching US-2 for onload operations 

 
Figure 19. Crew removing CRRC motor to onload into US-2 
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Figure 20. CRRC and crew alongside US-2 prior to loading 
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Figure 21. CRRC being loaded into US-2 while on the water 

 
Figure 22. CRRC loading into US-2 (continued) 
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Figure 23. Three CRRCs inside back of US-2 
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Figure 24. US-2 being washed after exposure to saltwater 

 
Figure 25. Major Marti and Major Strain in front of US-2 



119 

 
Figure 26. Major Strain with JMSDF rescue divers 
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APPENDIX E.  GENERATIVE AI  DISCLOSURE FOR WRITING  
SUPPORT 

Permission Our advisor, Professor Michael Freeman, agreed that we could 
use generative AI  for revision and general editing purposes. 

Tools Used ChatGPT 4.0 and Gemini 
Reasoning for Use We used the AI  tools to support general editing, such as finding 

grammar errors, improving the topic sentences, and increasing 
the clarity and concision of selected paragraphs and sentences. 

How Generative AI  
Was Used 

We input selected paragraphs/sentences that we wrote into 
ChatGPT 4.0 or Gemini and asked for help in revisions to our 
text. We used generally the same prompt for each input to 
maintain consistency, and then reworded some of our work with 
the suggested output from the AI  sources. 

Risks Mitigation and 
Quality Assurance 

To reduce the risk that generative AI  would introduce language 
that we did not approve into our text or make suggestions that 
did not improve the text, we reviewed each suggestion 
individually and only adopted bits and pieces of the suggested 
improvements. Furthermore, we did not take the AI  output and 
directly input it into this thesis. Additionally, we made 
additional human revisions to all the AI  suggested text through 
extensive human editing of the completed product. For added 
quality control, we used additional human means for revision 
and editing, to include the Naval Postgraduate School’s 
Graduate Writing Center coaches and input from other 
academic experts.  
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