Hudson Institute

Prepared statement by:

Bryan Clark
Senior Fellow, Hudson Institute

Before the House Homeland Security Committee
March 26, 2026

Chairmen Gimenez and Pfluger and Ranking Members Mclver and Magaziner, thank you for the
opportunity to testify before the subcommittees on the topic: Arctic Security in an Era of Global
Competition: Safeguarding U.S. Interests in Frigid Waters.

A destination or “fly-over country?”

The arctic is becoming more militarily relevant and accessible for commerce. US government
leaders recognized this trend during the last two decades with strategies, action plans, statements,
and testimonies. However, these aspirations never translated into substantial changes to
America’s security posture. As a result, the United States faces growing risks of air or undersea
attack, damage to information and energy infrastructure, or loss of its natural resources.

The Trump Administration’s recent threat to annex or seize Greenland highlighted the US
government’s arctic say-do gap. The rising interest of Russia and China in resource exploration,
military operations, and shipping across arctic waters led the president and senior officials to
seek greater control or outright sovereignty over Greenland. In addition to its significant mineral
deposits, Greenland sits astride key arctic crossroads including the Greenland-Iceland-United
Kingdom (G-I-UK) gap and Northwest Passage.

However, the US military’s lack of arctic capacity made the threat of seizure a hollow one. The
US Navy’s only ice-hardened ships are submarines, which are in short supply and needed to
deter Chinese aggression in the Western Pacific. The US Army and Marine Corps include units
trained and experienced in cold weather operations, but do not have enough aircraft or support
equipment to mount battalion or larger operations during the arctic winter. And while US Air
Force can operate in the arctic, it does not have the ground equipment to sustain year-round
flight operations there.!

If the US government is serious about protecting America’s arctic interests it should focus on
improving the US military’s ability to operate in the High North, especially the supporting
physical and digital infrastructure. New technologies can help. Since the Cold War, robotic and
autonomous systems, low-earth orbit and small satellites, and artificial intelligence (Al) have
changed modern life and military operations. They can also help solve America’s arctic
dilemma.?
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The United States does not depend on the arctic like other nations with territory above the Arctic
Circle. For example, nearly all of Russia’s gas fields and more than half of its oil reserves are in
the arctic, which together fund about one-quarter of the government’s budget.? Canada relies on
arctic mineral extraction for five percent of its GDP.* And oil and gas production in the arctic
provides about 20 percent of Norway’s GDP.’ In contrast, Alaska North Slope oil production is
only about five percent of total US output and other Alaskan arctic industries such as fisheries
are essentially self-sustaining.®

For decades, the US military has treated the arctic as “fly-over country.” Its main concern was
the ability of enemy bombers or ballistic missiles to attack America from the north. Almost all of
the Department of War’s (DoW) infrastructure and systems in the High North are designed to
detect and intercept these threats, from the COBRA DANE surveillance radar at Eareckson Air
Station in the Aleutian Islands to the Upgraded Early Warning Radar at Pituffik Space Base,
Greenland.”

Figure 1: Arctic region, including relevant US military installations.
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The DoW’s arctic basing, capabilities, and exercises largely reflect the expectation US military
forces may need to engage at most a few hundred air or missile threats at once, given the size of
the Russian, North Korean, and Chinese intercontinental bomber and ballistic missile arsenals.
Ground operations would be confined to Europe, where US troops would back up better
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equipped and trained European forces. And naval operations would be almost entirely undersea
and conducted primarily by submarines like during the Cold War.

Today, climate change and technology are making the arctic a destination. Ice is covering less of
the Arctic Ocean each year, creating opportunities for new transportation routes, resource
exploration and extraction, and military campaigns. Technologies for satellite communications
and autonomous systems are allowing companies and governments to operate in harsh polar
environments without risks to humans and at a scale surpassing what is possible with crewed
systems.

These trends are upending some of the US military’s traditional assumptions around arctic
security. For example, an attacker like Russia could combine bombers launching dozens of land-
attack cruise missiles (LACM) with hundreds of UAS launched from autonomous vessels or
cargo aircraft. As they have in the invasion of Ukraine, Russian commanders could use these
large, complex salvos to confuse or overwhelm US arctic sensors and air defenses designed to
track smaller numbers of ballistic missiles.’

The US government faces similar changes across each domain. Warming arctic waters and
rapidly proliferating and commercialized technologies are enabling a new set of arctic security
concerns. However, these same changes also create opportunities for the US DoW and
government more broadly to improve America’s arctic security before a crisis emerges.

Plugging holes in the Golden Dome

Even before it is built the US military’s Golden Dome program is springing leaks. Drone and
missile threats are rapidly improving and proliferating as commercial technologies for targeting,
navigation, communication, sensing, and guidance make their way into the arsenals of aggressor
nations and stateless groups. Forces from Iran, Ukraine, Russia, and the Houthis can now use
these components to assemble diverse weapons at scale, enabling structured attacks that exploit
the capacity or sensor limitations of US air defense systems and tactics.

The same technology proliferation is also enabling more capable opponents to improve the
lethality and survivability of the ballistic missiles that have traditionally been the focus of US
arctic-based air defenses. This will raise the difficulty of countering ballistic missile attacks and
create capacity or sensor gaps that will demand increased investment. Two developments are
most concerning with regard to protecting America’s northern approaches:

e Decoys and electronic countermeasures in ballistic missile warheads that could confuse
US early warning and tracking sensors. The DoW has long assessed that Russian and
Chinese ballistic missiles incorporate “penetration aids” like decoys to confuse
defenders’ sensors or consume air defense interceptors.!? Analysts believe these
opponents are improving their on-board countermeasures and that North Korea is also
including these capabilities on its ballistic missiles.!!

e Long-range one-way attack (OWA) drones that can be deployed at scale and overwhelm
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US missile defenses. Iran’s Shahed drone and its derivatives helped Russia regain an
edge in its war against Ukraine. Drones like these can travel 1000 nm, carry a 200 Ib.
warhead, and be launched from containers on a ship or uncrewed surface vessel (USV).
At a cost of around $100,000 each, an aggressor could buy hundreds for the cost of one
ICBM and use a converted merchant ship to launch dozens at a time across America’s
unguarded arctic approaches.!? As the arctic becomes more of a destination, higher
shipping levels could make these drone carriers harder to detect.

The DoW’s collection of long-range ground-based radars are well-suited to counter
ballistic missiles and aircraft. Ballistic missiles are fast and the doppler shift they create
in radar returns makes them easier to detect and track. Their speed also means they
generate heat in the atmosphere and can be detected using space-based infrared (IR)
sensors like the US Space Force’s new Hypersonic and Ballistic Tracking Space Sensor
(HBTSS) satellites.!® But these sensors will have difficulty tracking slower and lower-
altitude cruise missile or drone salvos that do not generate significant heat or doppler
shifts. And unlike ballistic missiles that come from known launch locations, drones and
cruise missiles can come from unexpected directions if they are deployed by a USV or
merchant vessel.

The DoW could pursue a common portfolio of solutions to address these threats. Al-enabled
sensor processing has shown its value during the US-Israeli war against Iran, identifying hidden
targets such as drone or missile storage and launch facilities.!* These analytic capabilities, such
as those used in the Maven Smart System or a growing range of DoW intelligence programs,
could help existing arctic sensors identify new threats like drones or discern real warheads from
decoys and other penetration aids.

But Al-enabled algorithms still need data. Tuning the DoW’s existing arctic missile defense
sensors to better detect cruise missiles or drones may make them less able to detect ballistic
missiles with the resolution needed to differentiate warheads from decoys. The US military will
need additional sensors that can better detect and track airborne threats across the North
American arctic. The DoW intends to eventually provide this capability at continental scale using
air moving target indication (AMTTI) processing on satellites. However, this technology is years
from maturation and will likely take a decade to field.!>

The DoW should pursue an affordable sensor architecture for arctic airspace in the near to mid-
term, and as a backup in case AMTI fails to deliver. For example, stratospheric balloons or ultra-
long-endurance UAS that cost $1-2 million could carry passive radiofrequency (RF) or IR
sensors to detect incoming threats.'® They could be purchased at scale, stored at bases around the
country, and deployed when conditions warrant. Unlike space-based IR sensors that are looking
down at missiles and drones whose bodies are not dramatically hotter than the earth underneath,
balloons would look horizontally for aircraft against the cooler sky where their engines could be
discerned.

US forces have been challenged to affordably or sustainably defeat combined missile and drone
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attacks in the Middle East. In many cases, fighter aircraft proved to be the most cost-effective
defenses against OWA drones like the Shahed and slower cruise missiles.!” Given its much
larger area, defending US arctic airspace from slower cruise missiles or drones using crewed
fighters is not scalable or sustainable given personnel and equipment limitations. However, US
forces have experimented with using MQ-9B Reaper medium altitude long endurance (MALE)
UAS to shoot down drones and cruise missiles.'® Moreover, MALE UAS also carry passive
sensors that could detect air threats and radars that would allow tracking drones or cruise
missiles.!”

With a cost per flight hour about one-tenth that of an F-35, MALE UAS would be a sustainable
way to expand air defense capacity across America’s arctic approaches.?’ Because they are
modular, the US Air Force could purchase MALE UAS for multiple applications. For example,
MQ-9s are providing a large fraction of air strikes during the current war against Iran.?! The Air
Force could replace these aircraft with MALE UAS that can support future strike or
reconnaissance missions and be reconfigured to support air surveillance or defense when needed.
And in contrast to crewed fighters, UAS operators can remain proficient using simulators or be
contractors who are activated on demand.

New fleets of uncrewed sensors and engagement platforms will increase the complexity for
operators who need to verify threats, match defensive weapons against appropriate threats,
sequence actions to ensure they engage threats in time to allow follow-up engagements and
assess if engagements succeeded. Air defenders are increasingly using Al-enabled decision
support tools to help with these tasks in Ukraine and the Middle East.?> They could help
operators in North American Air Defense Command (NORAD) coordinate disparate sensor
feeds or defensive actions from a growing portfolio of ground, space, and airborne sensors and
weapons.

Winning the Adaptation Competition

The challenges of 21 century air and missile defense highlight how adaptation is quickly
becoming central to military competition. During the war in Ukraine, both sides are changing
their tactics, drone configurations, and electronic waveforms almost every week. In response,
manufacturers have to design drones and other weapons for rapid adaptation, sometimes on the
battlefield.?

Houthi rebels have also used a changing combination of drones and missiles to impose new
dilemmas on the Yemeni government and the US Navy in the Red Sea.?* Houthi and Iranian
tactical and technical innovations compelled the US Navy to standup a rapid response cell in
concert with industry to keep up through changes to the Aegis Weapon System.?* The Navy is
now adopting this model more broadly in its new acquisition structure to enable adaptation at
scale.?

Robotic and autonomous systems are generally more adaptable than their crewed counterparts
because they can be more modular and numerous. Operators can change an uncrewed system’s
sensors, radios, weapons, or autonomy algorithms in minutes or hours. Although a crewed
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fighter or bomber can also adopt new tactics and update its mission programs, these changes may
take days or weeks to approve due to their impact on safety of flight. Moreover, the DoW will
field uncrewed systems in larger numbers than crewed platforms and treat them as expendable,
enabling a wider variety of operational concepts than are possible with crewed systems.

Staying connected

Fielding a larger, more distributed arctic force of uncrewed systems and their support units will
create new communication challenges for US military forces. Improving polar commercial or
military satellite communications (SATCOM) are increasing their coverage in polar areas. The
US military’s larger uncrewed systems such as MALE UAS or medium USVs (MUSV) could
use SATCOM systems to stay connected with operators and provide data for analysis or
decision-making.

However, the ground crews supporting larger uncrewed systems will need connectivity in remote
areas. And smaller uncrewed systems that larger uncrewed systems deploy may not have the
space or weight available to host SATCOM terminals. The DoW and US Coast Guard (USCQ)
will need to field tactical communication systems able to operate in polar environments and over
dozens of miles that can connect these disaggregated vehicles and operators to SATCOM hubs.

Neutralizing Russia’s undersea “trump card”

Although its submarine force is smaller today compared to its Cold War heyday, Russia
continues fielding quiet nuclear attack submarines (SSN) that prove challenging for US and
allied forces to detect and track.?’ In the decades since the Cold War ended, the Russian
Federation Navy (RFN) also expanded its undersea reconnaissance program and developed new
uncrewed undersea vehicles (UUV). The most concerning of these new vehicles is the Status-6
ultra-large UUV (ULUUYV), which can carry a nuclear warhead and travel thousands of miles
underwater using nuclear power.?8

In the arctic, Russian military intelligence organizations are surveying and mapping undersea
infrastructure, including transatlantic communication cables and sonar arrays of the US fixed
distributed system (FDS), which is the successor to the Cold War-era Sound Surveillance System
(SOSUS). At significant cost, the RFN has developed and fielded a family of special purpose
SSNs and UUVs to support these missions.?

During a conflict, Russia could use this intelligence to attack US and allied seabed sensor and
communication networks. By degrading or damaging FDS arrays, Russian leaders would hope to
prevent the US Navy from detecting RFN SSNs in time to intercept them at the Greenland-
Iceland-United Kingdom (GIUK) gap. If RFN submarines make it past the gap undetected, US
and allied navies would be hard-pressed to locate them in the open ocean. Russian leaders could
use these unlocated SSNs to threaten conventional or tactical nuclear attacks against the US East
Coast of Western Europe. This was the scenario used in a recent series of Hudson Institute
wargames. The results of one are depicted in Figure 2.

Overall, these wargames found that US and allied navies will need robotic and autonomous
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systems, supported by Al-enabled C2 and sensor processing, to fill likely anti-submarine warfare
(ASW) capacity gaps. During the vignette shown in Figure 2, the team used several dozen
temporary seabed sonar systems, similar to those already in NATO inventories, to detect Russian
SSNs. They also used six new MUSVs and six new MALE UAS with sonobuoys to detect and
track SSNs north of the GIUK gap. To trail and potentially engage Russian SSNs, the team used
two NATO SSNs, two P-8A patrol aircraft, a guided missile destroyer (DDG), and a NATO
multimission frigate (FFM). As figure 2 shows, even this substantial force was unable to
maintain track on two Russian SSNs (Red Sub 1 and 4 in the figure) past the GIUK gap.

Figure 2: Plot of SSN detections during recent Hudson Institute wargame
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Figure 2 highlights several challenges facing US naval forces to achieving arctic undersea
superiority. These include:

1

e Lack of track and trail capacity: Even with the addition of a dozen MUSVs and MALE
UAS not currently in DoW plans, the team had difficulty tracking Russian SSNs past the
GIUK gap. Today, the DoW would address this challenge by deploying more SSNs,
DDGs, and P-8As to retain custody of SSN tracks once detected. However, Russia is only
likely to simultaneously deploy four SSNs or ULUUVs during a conflict. In that case, the
US Navy is unlikely to have multiple surface combatants and SSNs available for GIUK
ASW operations. US and allied militaries will need them for missile defense, strike
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operations, or coastal defense of the United States or Europe.

The DoW could address this shortfall using uncrewed systems hardened for arctic
operations. The scenario in figure 2 used MUSVs and MALE UAS mainly to detect and
track Russian SSNs north of the GIUK gap. If used south of the gap after SSNs were
already detected, these platforms could retain track using active sonobuoys or towed
sonars at longer ranges—and potentially more effectively—than SSNs or DDGs using
passive sonar arrays.

e Few engagement platforms: The US Navy’s ASW approach emphasizes attacking
submarines at chokepoints or other areas away from defended forces or territory and
where the submarine is constrained in its ability evade.’® But the US Navy’s most lethal
ASW platform, its SSNis, are likely to be short supply or out of position to engage a large
Russian arctic SSN deployment when and where ASW attacks would be most effective.

Although the lightweight torpedoes MUSVs and MALE UAS could launch are less lethal
than an SSN’s heavyweight torpedoes, these uncrewed systems could remain persistently
on station to intercept Russian SSNs that they or other uncrewed systems are already
tracking. MALE UAS and MUSYV attacks would force the target SSN to evade, creating a
noisier signature for continued tracking. And through successive attacks, either the
uncrewed systems could herd Russian SSNs into kill boxes for US SSNs to engage or
drive them away from defended forces or territory.

e Vulnerable undersea infrastructure: The United States and its allies depend on fiber
optic communication cables along the seabed from North America to Greenland, Iceland,
and Europe to carry more than 95 percent of internet and telephone traffic across the
Atlantic Basin. Russian intelligence ships have been mapping these cables and the likely
locations of FDS using remotely operated vehicles (ROV) and UUVs for decades. Russia
could attack this infrastructure to impact NATO countries economically or to enable
easier access for its SSNs and UUVs to open ocean.

The US Navy has few counters to Russian threats against undersea infrastructure. FDS
arrays may initially detect Russian undersea operations but could quickly go dark when
cut by an ROV or UUV, damaged by a dragging anchor or net, or struck with an
explosive charge. Additional deployed sonar sensors could help by allowing continued
tracking of Russian operations and uncrewed systems could deploy ASW weapons
against the attacking platform or host vessel. The US Navy’s planned Ocean Explorer
ULUUYV could be used in this mission, where its long endurance would allow it to stand
sentry for months at a time while its relatively high speed would allow it to engage
threats when they emerge. Although an ULUUYV will likely cost $60 to $80 million, it
would be more economical than using a $3 billion SSN that would only be able to be on
station for a few weeks before moving on to other missions.*!

Russian leaders see their undersea capabilities as a trump card that they can employ to gain
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escalation dominance against the United States and NATO. The allies’ lack of naval presence in
the arctic creates an opportunity for Russia to prepare these capabilities for use during wartime
and reduces NATO’s ability to guard its arctic approaches. Using uncrewed systems, especially
MUSVs and MALE UAS, the allies could establish the sensing and targeting needed for
indications and warning of Russian aggression as well as ways to initially respond to attacks.

Virtual presence is actual absence

Uncrewed systems can help solve the US military’s operational problems in the arctic, but they
will not address the strategic challenge of exerting US arctic sovereignty. The United States
already benefits economically from being one of only six nations with territory above the Arctic
Circle, but those gains could increase substantially as the region becomes more accessible due to
climate change.?? This will enable more mining, oil and gas extraction, and fishing as well as
increased vessel traffic.

Government agencies project substantial mineral and energy deposits in the arctic. However,
most are likely to be within at least one nation’s exclusive economic zone (EEZ).?? During the
last decade, China’s businesses and government have ramped up deep-sea robotic mining
technology development and operations. Their operations are currently focused on mid-latitude
zones with large known deposits, but Chinese companies will eventually need new opportunities,
which could include areas adjacent to or within America’s arctic EEZ.3*

Arctic fisheries like those in the Bering Sea are also becoming more attractive to outside actors.
As waters in lower latitudes warm up, cold-water fish are moving north, making arctic fisheries
more lucrative.®®> China has already aggressively deployed its maritime militia and fishing fleets
to other countries” EEZs to illegally harvest fish for economic and strategic purposes.*® It could
employ this technique against US arctic fisheries.

Arctic shipping traffic will likely increase as summers become nearly ice-free across the northern
Canadian, Russian, and US coasts. The Northern Sea Route above Russia is the most navigable
arctic path from Europe to Asia, and access is essentially controlled by Russia’s government.
The route’s exit passes through the Bering Strait, which is jointly controlled by the United States
and Russia. The Northwest Passage above Canada provides an alternative path. Although it is
more geographically constrained, shipping companies may prefer the Canadian route if Russia
proves an unpredictable host.

The US Navy and USCG need ice-capable crewed ships to protect US access to waterways like
the Bering Strait and prevent illegal exploitation of resources within America’s EEZ. Although
the waters where these activities happen will likely be ice-free during the summer, US Navy and
USCG vessels will need the ability to transit icier waters to ensure they can enforce US
sovereignty during seasons when ice floes may be prevalent.

The USCG’s three icebreakers are insufficient for this task, especially since one—the USCGC
Polar Star—is dedicated to the annual Antarctic resupply mission. The USCG’s capacity will
improve with the addition of three Polar Security Cutters (PSC) and 11 Arctic Security Cutters
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(ASC) currently under contract. Overall, the US government has budgeted to build at least 17
new icebreakers total, including four or more light icebreakers.?” This fleet should be sufficient
to patrol US EEZs and provide search and rescue in US arctic waters, based on government and
our own estimates.®

However, implementing the USCG’s icebreaker vision will be challenging. The associated
shipbuilding effort is larger than any previous USCG program and will require effective
oversight. For example, the PSC program was delayed significantly under its original yard,
which has since been acquired by a larger shipbuilder.*

More important, growing the icebreaker fleet from three to 17 will place new demands on USCG
personnel, infrastructure, and sustainment. The USCG is upgrading facilities in Seattle to host
PSCs, but ASCs and light icebreakers should be homeported closer to operational areas in the
northeast United States and Alaska.*? These areas lack the infrastructure for icebreakers, USVs,
or small Navy combatants. Moreover, the USCG already faces a $7 billion infrastructure
maintenance backlog that will only be exacerbated by the need to support new ships.*!

The USCQG is also falling short in ship maintenance. For example, in Fiscal Year (FY) 2024 the
USCG Surface Forces Logistics Center could only complete about half of its planned
maintenance periods on USCG ships due to a combination of funding shortfalls and schedule
constraints.*> The USCG will exacerbate this problem by adding new icebreakers to an already
overburdened maintenance enterprise.

The USCG does not currently have enough personnel for its new icebreakers and is not on a path
to obtain them. The service missed its recruiting goals five of the last six years and fell behind its
retention goals each of the last six fiscal years. As a result, the UCSG is losing members faster
than it can replace them. Today, the service is about 2000 personnel understaffed, or about 5
percent of its total end strength. Recent efforts to boost recruiting and retention may help but
require dedicated assessments to determine which measures are most effective.** The USCG will
be challenged to staff its 14 additional icebreakers, each of which have crews of 85 to 135
personnel.**

The solution to the USCG’s infrastructure, maintenance, and personnel shortfalls is generally
money. The service needs investment to build piers, buildings, and utilities to host additional
icebreakers, some of which will need to be in relatively remote locations. The USCG will need to
augment its government-owned shipyard by conducting more overhauls at private ship repair
yards, which demands increased annual operations and maintenance funding. And the USCG
will need to augment its existing financial incentives for recruiting and retention and consider
improvements to housing for Coast Guardsmen stationed in remote areas. The generational
investment provided by the One Big Beautiful Bill Act puts the service on course to better
protect US arctic security, but sustained support will be required to keep these ships at sea.

The US Navy is even less well-prepared to secure US arctic interests. Other than submarines, it
has no ice-hardened crewed ships. The service could use USVs and MALE UAS to make up
shortfalls in surveillance and strike capacity but lacks the infrastructure to host them close
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enough to arctic operating areas. However, Navy USVs or MALE UAS could use civilian or
USCQG piers or airfields, if properly outfitted and provisioned with prepositioned maintenance
and logistics support equipment. Notably, Greenland could be a useful location for some of these
US Navy or USCG dual-use facilities. The current agreements between the US and Norway
regarding the use of Greenland’s territory for military facilities allows the US government to
expand its footprint as needed.

Uncrewed platforms lack the strategic impact of a crewed ship or aircraft countering gray-zone
operations like maritime militia interference or illegal fishing. The USCG’s growing ice-capable
cutter fleet will help address these threats. However, the Navy could create capacity for military
support to the USCG by by incorporating features into the new patrol frigate—funded as part of
the same budget that bought the USCG’s new icebreakers—that would allow it to support
military responses in the High North.

Reclaiming the American arctic

The US government has budgeted and operated for decades as if the arctic was “flyover
country.” Threats could come and US military forces could move via the pole. But other than a
small cadre of intrepid oil and gas workers, the American arctic was not a destination.

The arctic’s role is quickly changing as warning waters and migrating people and wildlife
transform the region’s economic and strategic value. To protect America’s interests in the High
North, the US government needs to invest in capabilities that can plug holes in the emerging
Golden Dome missile defense system, take away Russia’s undersea trump card, and establish a
continuous US presence in the arctic. Some specific recommendations include:

e Procure and field modular MUSVs, MALE UAS, and ULUUVs that can support
undersea surveillance and response, air and missile tracking and defense, and maritime
domain awareness.

¢ Invest in infrastructure to support icebreaker and uncrewed system deployment closer to
arctic operating areas.

e Restore USCG readiness to field new icebreakers through sustained budget increases for
maintenance and improved incentives for recruiting and retention.

e Field tactical communication systems that can bridge between commercial or military
SATCOM and the tactical needs of smaller uncrewed systems or ground troops.

The FY2026 budget provided a good start on the procurement needed in icebreakers and
uncrewed vehicles. Future budgets need to continue the investment in autonomous systems and
prepare US air maritime forces to operate, maintain, and crew a polar force that can protect
America’s arctic.
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