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Executive Summary

The Arcticis no longer insulated by distance and climate in the way it once was. Melting
sea ice, expanding satellite coverage, and improvements in long-range sensing have
reduced the region’s operational isolation. Thus, competition in the High North is now
shaped less by who can physically remain in the region and more by who can see,
interpret, and connect information faster and more reliably.

In this context, Russia is building a layered and integrated Arctic intelligence,
surveillance, and reconnaissance (ISR) system. This architecture combines space-based
assets, uncrewed aerial vehicles (UAVs), coastal and ground-based radar systems,
electronic warfare capabilities, and emerging under-ice autonomous platforms. These
elements are framed within the concept of a Unified Intelligence and Information
Space designed to improve early warning, reinforce anti-access/area denial (A2/AD)
depth, and shorten decision-making cycles. Although many of these modernization
efforts predate 2022, the war in Ukraine has accelerated them. Operational lessons
related to data latency, UAV vulnerability, electronic warfare exposure, and sanctions
pressure have encouraged a shift toward more distributed architectures, hardened
communications, domestic production, and greater automation across domains.

Al-enabled tools and uncrewed systems are becoming increasingly important in
Russia’s Arctic posture. Beyond expanding sensor coverage, Russian military
discussions emphasize cross-domain data fusion, anomaly detection, and faster
processing of operational information. If these efforts succeed, they could shorten the
time available for Western forces to act unnoticed and make submarine and surface
operations more difficult.

The next phase of Arctic competition will depend not only on Russia’s capabilities but
also on the cohesion of Western states and the trajectory of China’s involvement.
Fragmentation within the Western alliance could slow collective adaptation, while
China’s growing presence in satellite services, digital infrastructure, and dual-use
technologies may intersect with Russian initiatives. The extent and depth of such
cooperation remain uncertain, but they warrant close monitoring.

Introduction

The Arctic is undergoing a profound transformation driven by two interrelated strategic
processes. On the one hand, climate changes have already made the region
significantly more accessible and, according to current projections, are likely to further
facilitate its commercial and economic exploitation.” On the other hand, the Arctic has
re-emerged as a theatre of great power competition. This renewed rivalry not only
accelerates the securitization of the region but also attracts the attention and
involvement of new, non-traditional stakeholders, most notably China. Clearly, these
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dynamics illustrate the evolving nature of competition in the Arctic and the High North.
While traditional means of power projection remain intact - such as Russia’s long-
standing reliance, since Imperial and Soviet times, on various classes of icebreakers
and submarines - technological transformation is also gaining prominence. For
instance, the rapid integration of artificial intelligence (Al)-enabled surveillance
systems, autonomous platforms, and persistent sensing architectures is reshaping the
strategic environment. Russia, for its part, is constructing a layered Arctic Intelligence,
Surveillance, and Reconnaissance (ISR) ecosystem designed to enhance early
detection capabilities, strengthen anti-access and area-denial (A2/AD) capabilities,?
and accelerate decision-making cycles.

These shifts prompt two central questions for policymakers. The first is how Russia’s
Arctic ISR ecosystem will be structured, integrated, and operationalized across
domains. The second is to what extent autonomous and Al-enabled surveillance
systems are altering the Arctic strategic balance by compressing warning timelines,
complicating Western deterrence postures, and eroding traditional early-warning
frameworks.

Less Remote than It Seems: Assessing the Strategic Shifts in the
Arctic

Historically, the Arctic served as a natural strategic buffer, defined by its geographic
remoteness and extreme climatic conditions and ice. For militaries, these features
drastically reduced the intensity of permanent presence and increased the cost of
operations.® However, due to a combination of climatic and technological changes, one
could argue that the geography and climate that once functioned as a natural barrier
and, to a certain extent, a “guarantor of security” have lost their former significance - at
least in part. Under these conditions, ISR systems and digital infrastructure are no
longer just advantages but rather have become essential for maintaining influence in
the Arctic.*

At least two critical factors are driving this transformation. First, the degradation of sea
ice increases the duration of “access windows” and expands the range of economic
activity, from shipping to industrial development.® At the same time, the emergence of
new types of icebreakers® capable of operating in both the western and eastern sectors
of the Arctic on a year-round basis enhances access to and manoeuvrability in the
region, while also enabling the delivery and transport of various technological
solutions. The second factor is inseparable from technological shifts that resulted in
qualitative shifts introducing advanced versions of satellite constellations, synthetic
aperture radar (SAR), uncrewed platforms, and big data analytics systems’ - variables
that diminish the significance of the Arctic’s natural barrier by rendering surveillance
and targeting increasingly “distance-independent.” These changes have marked a
strategic shift in the defence-strategic perception of the Arctic region: in addition to
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the geographic factor (critical for physical access to the region), a state’s Arctic posture
and ambitions are also increasingly defined by its ability to control the region’s
information space.®

In this new (or, rather, rapidly evolving) configuration, the control and effective
employment of multi-layered ISR systems - linking space-based assets, airborne
sensors, coastal radars, signals intelligence capabilities, and (prospectively)
autonomous surface and undersea platforms - acquire particular importance. It is
critical to highlight that the strategic significance of such ISR systems lies not only in
expanding the so-called “zone of visibility” but also in their indispensability in reducing
the warning time until the first strike. As monitoring becomes faster and more
continuous, decision makers have less time to consult and coordinate, especially
during crises.’

The full and comprehensive realization of this new reality is particularly evident in the
case of Russia, which has methodically developed its Arctic military infrastructure, along
with an integrated detection and response architecture.’® Most likely, this more
advanced understanding of the evolving situation is inseparable from the value that
the Arctic region holds for Russia, which rests not only on economic, diplomatic, and
security calculations but is also deeply intertwined with ideological considerations. In
this context, the Northern Sea Route (NSR) is positioned as far more than merely a
transportation corridor of critical trade significance. That is why, since at least 2014,
Russia has invested heavily in developing capabilities in the domain of “comprehensive
security provision,” reflected in the imperative to construct a sophisticated, layered
defence architecture.

Having outlined the main trends and developmental priorities for Russia, it should be
acknowledged that the North Atlantic Treaty Organization (NATO) and individual
Western states face institutional and technological constraints in their adaptation
efforts. For instance, research produced by the North American and Arctic Defence and
Security Network (NAADSN) clearly points to not only technological but also command
and control (C2)-related needs.'? A far more troubling dimension of the gap between
Sino-Russian and Western technological capabilities in the Arctic may emerge at the
strategic level rather than just the operational-tactical level. The challenge lies less in
the absence of specific programs than in the risk that competitors’ technological
advantages will become entrenched through superior connectivity and faster decision-
making cycles. Consequently, the North Atlantic Alliance (and its individual members)
are compelled to accelerate the modernization of early warning systems and build a
more coherent architecture for data exchange. Otherwise, there may emerge a
structural risk of losing situational awareness and degrading decision quality due to
data gaps and system incompatibilities."?
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Russia’s Arctic ISR Ecosystem: Structure, Components, and Strategic
Logic

Similar to many other Western military and defence-related terms, the concept of ISR
does not appear in Russian specialized terminology in the same way it is employed
within Western academic and policy communities. Instead, Russian military literature
refers to the concept of the "Yedinoye razvedyvatel’no-informatsionnoye prostranstvo
Vooruzhonnykh Sil” (Unified Intelligence and Information Space of the Armed Forces).™
This concept is understood as an integrated framework for the collection, transmission,
and utilization of intelligence and other operational information for the purpose of
command and control. It is designed to ensure continuous situational awareness, the
systematic processing of intelligence data, and the integration of that data into
reconnaissance-strike systems. Between 2022 and 2025, this concept received
increased and sustained attention in expert and analytical discussions published in
Russian specialized defence and security journals.’” Given Russia’s severe climatic
conditions, geographic particularities, and demographic constraints,' specialized
Russian studies conceptualize the ISR ecosystem not merely as a set of technologies
but as an organizational and procedural architecture. This architecture spans multiple
operational domains, encompassing the space, air, surface, subsurface, and ground
environments."’

In this regard, Russian studies portray the primary role of the ISR ecosystem as ensuring
and sustaining several interrelated operational functions. First, it is responsible for the
prompt and continuous collection of intelligence data across multiple domains.
Second, it facilitates the formation of a unified information field that consolidates data
from heterogeneous sources into a coherent operational picture. Third, it ensures the
timely transmission of processed information to end users, including automated
command-and-control systems (ASU), fire assets, and operational headquarters. Finally,
it enables effective interaction among diverse systems within a single, integrated
network-centric architecture,’® thereby enhancing coordination, responsiveness, and
overall combat effectiveness."

In this regard, it is also important to emphasize that the task of establishing and
maintaining a coordinated and fully functioning ISR ecosystem (defined as the Unified
Intelligence and Information Space of the Armed Forces), with particular emphasis on
the Arctic, has been articulated in at least three Russian strategic documents. First,
Fundamentals of the State Policy of the Russian Federation in the Arctic for the Period
up to 2035, approved in 2020, underscores the importance of information
technologies and network-centric structures for ensuring security and sovereignty in
the Arctic.?® Second, the 2022 edition of the Maritime Doctrine of the Russian
Federation identifies the Arctic as one of the priority areas of naval policy and highlights
the need for advanced information support for naval forces operating in the region.?'
Importantly, the Maritime Doctrine explicitly emphasizes the need to harmonize
information and intelligence systems to ensure effective interaction between the Navy
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and other branches of the Armed Forces, thereby implying the establishment of a
shared and integrated information space. Third, the 2014 Military Doctrine of the
Russian Federation (with its subsequent amendments) defines the information space as
a component of strategic security.?

Tracing the evolution of Russia’s military-strategic thought and analytical focus on the
Arctic-specific ISR ecosystem, one can identify at least one notable trend. Earlier
analyses (2012-2021) primarily concentrated on the need to develop a unified
situational awareness system in the Arctic, incorporating space-based, surface, and
aviation components.? After 2022, the analytical focus shifted more explicitly toward
ensuring the resilience of systems to external interference (for example, electronic
warfare and radio-electronic suppression), increasing the autonomy of individual
nodes, strengthening the protection and security of communication channels, and
accelerating the development of domestic solutions in the field of artificial intelligence,
including their integration into the broader joint ISR ecosystem.

Based on a variety of Russian language sources, it is possible to ascertain several key
components of the Arctic-related ISR ecosystem, namely space (kosmos), the air “layer”
and uncrewed aerial vehicles (UAVs), ground-based and coastal reconnaissance assets,
and the maritime and subsurface “layers.” The following section of this report provides
a comprehensive and policy-oriented assessment of each of these segments,
examining their structural characteristics, operational functions, and strategic relevance
within the broader ISR architecture. Particular attention is devoted to the role of Al in
Russia’s evolving ISR ecosystem, which is addressed in a separate analytical subsection
in order to evaluate its technological trajectory, doctrinal implications, and potential
impact on future force development.

War and Recalibration: A Detailed Analysis of Russia’s Arctic ISR
Ecosystem and Evolving Priorities

The Forced Modernization and Evolution of Priorities

Following the outbreak of large-scale hostilities in Ukraine and the initial setbacks
experienced by Russian forces - stemming in part, as noted earlier, from data- and
technology-related deficiencies - Moscow moved to reinforce its regional posture in
the Arctic theatre. This effort has centred on the development of a multi-layered ISR
ecosystem, in which sensor fusion and the resilience of data transmission and
processing in extreme environments constitute critical enabling factors. Against this
backdrop, the traditional notion of “geography as a shield” is increasingly giving way
to a model of strategic depth defined by data superiority. In practical terms, the side
that can spot activity first, interpret it correctly, and pass that information through its
command networks without delay gains a decisive edge. Importantly, this shift is not
merely conceptual. Rather, it is now explicitly embedded in Russia’s policy guidelines
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calling for the development of a unified information and communications infrastructure
for maritime activity, representing an institutional acknowledgment that future Arctic
advantage will depend less on physical/geographic remoteness and more on
dominance within integrated information environments.?®> A systematic analysis of
Russian-language official documents, doctrinal texts, and expert publications
demonstrates that Moscow’s Arctic and High North-oriented initiatives form part of a
broader strategy of great power competition. These measures reflect a deliberate
technological realignment centred on the accelerated integration of advanced and Al-
enabled systems. The objective is not simply to narrow the capability gap with Western
actors but rather to reconfigure the regional balance of power by securing enduring
advantages in ISR, decision-making speed, and integrated C2 architecture. Seen from
this perspective, Russia’s technological upgrades in the Arctic are not merely defensive
improvements but part of a broader effort to compete for long-term strategic
advantage. This thesis is supported by Russian sources that indicate Moscow's pivot
toward building a multi-layered and multi-domain ISR architecture, reflected in the
development and ongoing modernization of an integrated infrastructure for
monitoring the air, surface, and (sub)sea domains.?

The Space Dimension

After 2022, the space component has evolved into one of the key pillars of Russia's
Arctic-related ISR ecosystem, becoming increasingly visible at both the doctrinal-
strategic and analytical policy-making levels. This “upper tier” of the emerging ISR
ecosystem ensures the continuity of observation, the resilient connectivity of
command-and-control loops, and navigational support in areas where ground
infrastructure is sparse and the radio environment is complex. The above-mentioned
Russian strategic documents formally establish the Arctic as a priority and emphasize
the role of the information domain and network-centric structures in ensuring security
and sovereignty. In practical terms, this means that without the orbital layer, it is
impossible to sustain a resilient “single information contour” for joint (inter-service)
operations in the North, especially amid the growing intensity of military-political
competition.

Building and expanding capabilities in the space-related domain in the Arctic equips
the ISR ecosystem with several critical competitive advantages. First, it enhances all-
weather situational awareness. High-latitude environments demand sensor suites
capable of operating independently of cloud cover and illumination constraints, as well
as orbital regimes optimized for persistent polar coverage. Russia’s Arktika-M system -
deployed in highly elliptical orbits (HEOs) - was specifically engineered to enable the
quasi-continuous monitoring of northern territories and the Arctic Ocean basin.
Although formally designated as a hydrometeorological constellation, Arktika-M
carries clear strategic utility for Arctic defence management. By reducing
environmental uncertainty - particularly regarding meteorological dynamics, ice
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conditions, and storm windows - the system enhances operational tempo, improves
the safety of manoeuvres, and supports more resilient C2 in high-latitude theatres.?”
Enhancing space-related Arctic capabilities moreover allows for beyond-line-of-sight
(BLOS) connectivity as a key enabler of network-centric operations. The Arctic is
characterized by persistent radio communication constraints, unstable coverage
geometry, and polar ionospheric disturbances that degrade conventional channels.?®
In this environment, satellite communications and relay capabilities cease to be
optional enablers and instead become foundational conditions for command and
control over geographically dispersed forces. Russian efforts in this domain include
operational and evolving satellite communication and personal data transmission
systems such as Gonets, as well as the strategic shift toward HEO communications
architectures tailored for polar latitudes, notably the Express-RB system.?? The latter is
explicitly positioned as a solution for ensuring resilient, high-latitude connectivity,
compensating for the coverage limitations of conventional geostationary systems in
Arctic regions. From a politico-strategic perspective, these initiatives represent an effort
to close the “polar communications gap” - one of the most significant operational
vulnerabilities in high latitudes. By mitigating connectivity discontinuities, Russia seeks
to enhance distributed force coordination, maintain decision-making continuity, and
strengthen the reliability of network-enabled operations under Arctic conditions.3°

Finally, space capabilities in the Arctic have the crucial advantage of facilitating
navigation and synchronization (GLONASS and functional augmentation). In the Arctic,
navigational resilience is defined not only by accuracy but also by signal integrity and
trustworthiness for naval forces, aviation, and uncrewed platforms. Publications by the
system operator and infrastructure institutions regarding global navigation satellite
system (GNSS) functional augmentation®' indicate a clear strategic direction toward
improving the accuracy and reliability of the national navigation field.

Over the period 2023-2025 - coinciding with significant shifts in the trajectory of the
Russo-Ukrainian armed conflict and Moscow'’s intensified emphasis on “sovereignty” -
the concept of “sovereignty” assumed a markedly greater prominence in Russian
official discourse. Although the sovereignty narrative had circulated well before 2022
across the socio-economic, technological, and political domains, its usage expanded
exponentially following the launch of the full-scale war. This amplification was driven
primarily by the ruling elite’s heightened preoccupation with security vulnerabilities
and information breaches, extending beyond the conventional military and cyber
spheres into strategic sectors such as space infrastructure.® In this context,
“sovereignty” increasingly functioned not merely as a political slogan but also as a
framework for consolidating control over critical systems - communications, navigation,
data flows, and orbital assets - perceived as essential to regime resilience and strategic
autonomy under conditions of protracted confrontation. Beginning in 2022, Russian
policy-makers and industry actors increasingly advanced the notion of “sovereign
space” (suverennyi kosmos). In practical terms, this concept translated into a strategic
drive to sharply reduce reliance on foreign components within the domestic space
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industry and to accelerate the development and production of indigenously
manufactured communications and navigation systems. The emphasis on import
substitution and technological autonomy reflected broader concerns over supply chain
vulnerabilities, sanctions exposure, and strategic dependence. Within this framework,
sovereignty in space became synonymous with securing national control over satellite
communications, navigation infrastructure, and related critical technologies deemed
essential for both civilian governance and defence applications.*

While official Russian documents do not explicitly designate outer space as a
prospective (or intended) theatre of hostilities, nor directly link Arctic policy to the
militarization or weaponization of space (as reflected in the 2023 Concept of the
Foreign Policy of the Russian Federation), external assessments present a more
securitized interpretation.? Western think tanks and analytical platforms emphasize
that Russia (alongside China) has been expanding its presence and coordination in
both the Arctic and space domains, including through initiatives with clear military-
strategic and dual-use dimensions. In these analyses, Arctic infrastructure
development, satellite communications, navigation resilience, and orbital capabilities
are viewed not merely as civilian or economic undertakings but also as components of
an integrated strategic posture aimed at enhancing power projection, situational
awareness, and operational endurance in high-latitude theatres. Thus, while Moscow's
official narrative frames its activities primarily in terms of sovereignty, development, and
security, external observers increasingly interpret the convergence of Arctic and space
initiatives as part of a broader trend toward systemic competition in strategically
sensitive domains.

The Air “Layer”

The air - distinct for the rapid integration of various types of UAVs - is quickly becoming
Russia’s overall state-indicated strategic priority, both in the Arctic and elsewhere.®
One important feature distinguishing Russia’s approach to UAV employment in the
Arctic from its use in other operational theatres (most notably Ukraine) is the functional
prioritization assigned to these systems. In Arctic-related planning, UAVs are currently
tasked predominantly with surveillance and reconnaissance missions rather than strike
operations. This reflects the specific operational logic of the high-latitude environment:
vast distances, sparse infrastructure, extreme weather conditions, and limited
persistent human presence elevate the value of wide-area monitoring, maritime
domain awareness, ice reconnaissance, and infrastructure inspection. In this context,
UAVs serve primarily as force multipliers for situational awareness, border monitoring,
and early warning, supporting command decisions rather than delivering kinetic
effects.?® This means that within Russia’s Arctic ISR framework, UAVs are valued less as
strike assets and more as instruments of continuous situational discipline and
recognisance. Their functions include monitoring the NSR, overseeing designated
operational zones, confirming contacts, providing communications relay, and
observing coastal infrastructure. This configuration acquires particular strategic
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relevance when viewed alongside plans to develop a unified maritime information
infrastructure and integrated surface and subsurface domain awareness systems, as
reflected in Russia’s doctrinal and policy frameworks.

Drawing on the experience of the Russo-Ukrainian armed conflict - which, as noted by
former Commander-in-Chief of the Ukrainian Armed Forces Valerii Zaluzhnyi, has
effectively eroded the element of operational surprise due to the widespread use of
UAVs®” - it can be argued that Russia’s expanding integration of UAVs is intended to
increase the frequency of confirmation and the speed of target refinement. As sensor
density grows, the temporal window in which NATO subsurface and surface
manoeuvres can remain in a “grey zone of uncertainty” correspondingly narrows. In
strategic terms, this shift reinforces a transition toward persistent, near-continuous
domain awareness in the Arctic, reducing ambiguity and complicating adversary efforts
to exploit environmental vastness for concealment or manoeuvre advantage.
Incidentally, in 2026, it was reported that UAVs will become an integral part of Russia'’s
strategy aimed at the development of the NSR and the strengthening of Russia’s
posture in the Arctic in general.® Below is a table summarizing the types of aerial UAVs
that Russia is using or has tested in the Arctic region.

Table 1: The Aerial UAVs Russia Is Using or Has Tested in the Arctic
Orlan-10% Trials in northern frost conditions (Yamalo-Nenets Autonomous
Okrug); use in the interests of the Navy/Northern Fleet for
reconnaissance and target designation. Endurance of up to 16
hours (in some reports - up to 10 hours in specific missions),
range of up to 120 kilometres (km) (greater with relay), speed of
90-150 km/hour, and payload of up to 5 kilograms (kg). Its Arctic
applications include Arctic reconnaissance and surveillance
(monitoring coastlines, sea ice conditions, and remote military
installations across northern regions), border and NSR
monitoring (supporting the patrol of Arctic shipping lanes and
strategic infrastructure), cold-weather ISR support (providing ISR
for troops operating in extreme sub-zero environments), and
search-and-rescue and environmental monitoring (assisting in
locating personnel and assessing environmental conditions in
remote Arctic terrain).

Forpost-R* Considered for patrol/surveillance along the NSR (in the context
of deploying a network of bases). Takeoff weight of around 500
kg, endurance of up to 18 hours, altitude of up to 6,000 metres
(m), and an upgraded radio link. It should be noted that although
the Forpost-R’s capabilities are limited, it is also able to perform
certain types of military missions, including carrying guided
munitions and light strike payloads such as small bombs or
missiles like those of the KAB-20 family.*! Its Arctic applications
include supporting the monitoring of remote northern territories,
coastal zones, and naval assets in harsh weather conditions.
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Inokhodets*?

Mentioned in the context of Northern Sea Route missions.
Wingspan of 16 m, payload of up to 200 kg, endurance greater
than or equal to 24 hours, ceiling of up to 7,500 m, and an anti-
icing system for northern latitudes. Critically, this type of UAV
could be configured for armed roles, carrying precision-guided
munitions and small guided weapons, giving it dual ISR and
strike capabilities. It provides targeting data, communications
relay, and situational awareness for units operating in extreme
cold environments.*

ZALA 421-16E (Arctic)*

Positioned for Arctic operations. Functions include the
monitoring of maritime areas and navigation safety. Equipped
with an automatic identification system or AlS (enabling vessel
identification up to around 100 km), it has the option of
alternative navigation for operation in the absence or
suppression of GPS/GLONASS and is designed for operation at
low temperatures. The Arctic-oriented configuration emphasizes
cold-resistant components and battery systems, improved
reliability in low-temperature and high-wind environments,
enhanced communication stability in remote areas, and
suitability for maritime and coastal monitoring missions.

Supercam S350%

Arctic trials/operations (Barneo-2017 expedition) have
emphasized its utility in ice survey (at distances greater than 500
km), live photo/video transmission, and thermal imaging. Boasts
an AZN-V module. The S350 is primarily configured for ISR,
artillery spotting and fire adjustment, border and perimeter
monitoring, infrastructure inspection and environmental
mapping, and communications relay in remote areas.

Eleron-34¢

Used in the Arctic expedition “North Pole-38." Has a
demonstrated utility for inspecting ice conditions within a radius
of around 15 km. In Arctic or sub-Arctic environments, the
Eleron-3 would likely be used for localized infrastructure
monitoring, short-range border observation, and support to
ground patrols in remote terrain.

Takhion*

Trials with the Northern Fleet (Kola Peninsula) demonstrated its
functions for reconnaissance and the detection of small/low-
visibility objects. Takeoff weight of around 7 kg, altitude of up to
4,000 m, range of up to 40 km, endurance of up to 120 minutes,
and operating temperature range of between =30 and 40°C. In
Arctic planning, its role aligns with localized monitoring and
early warning tasks rather than offensive power projection.

Kangaroo®®

The “Kangaroo” will deliver small uncrewed aerial vehicles to
their destination, where an operator will take control to carry out
assigned tasks. Such systems can be used, for example, for
patrolling forest areas or for Arctic exploration. Its tracked
configuration enables movement over snow, ice, and rough
Arctic landscapes.
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Interestingly, despite repeated doctrinal assertions about the exponential expansion of
Al in UAVs, Russian open sources provide little direct evidence of the integration of Al
into the UAV categories discussed in the above table. References to autonomy,
navigation resilience, or upgraded data links are common; however, explicit
confirmation of advanced onboard Al-enabled decision making, adaptive targeting, or
fully autonomous mission execution remains notably absent. The contrast between
ambitious rhetoric and limited public evidence may reflect intentional secrecy, or it may
simply demonstrate a slower and more incremental rollout of Al capabilities than
official statements imply. At the same time, it is critical to highlight that unlike many
Western UAV platforms, whose Arctic or high-intensity combat credentials remain
largely developmental, several Russian systems of this class have undergone extensive
real-time battlefield testing. Operational use under contested electronic warfare (EW)
conditions and in harsh climatic environments has likely accelerated iterative
modifications, particularly in communications resilience, payload integration, and
environmental hardening. This operational feedback loop constitutes a distinguishing
feature of Russia’s UAV development trajectory.

Concurrently, Russia appears to be prioritizing the development of Arctic-optimized
uncrewed systems conceived not merely as individual reconnaissance assets but also
as delivery platforms within a broader operational architecture. These platforms are
designed to transport smaller drones or mission modules to remote or logistically
constrained areas - particularly across the Arctic and the NSR - where operators can
subsequently deploy them for surveillance, patrol, or infrastructure support missions.
This suggests a move away from relying on single-purpose drones toward building
flexible systems in which different uncrewed platforms support each other across Arctic
missions. Additionally, it should be noted that despite the fact that Russia’s UAV-related
Arctic capabilities are primarily related to surveillance and reconnaissance-building
capabilities, the experience of the Russo-Ukrainian armed conflict has - as shown above
- led to Russia repositioning some of its UAVs, which were previously used only for
civilian missions, to perform combat and paramilitary missions. This reallocation could
drastically strengthen Russia’'s ISR ecosystem, as well as equipping Russia with yet
another competitive advantage in the unravelling scramble for the Arctic.
Consequently, it should be noted that Russia’s increasing integration of aerial UAVs in
the Arctic operational theatre contributes to the establishment of what Russian sources
define as “Sistema osveshcheniya nadvodnoy obstanovki (SONO) / sistema
kompleksnogo kontrolya za nadvodnoy obstanovkoy"” (or maritime domain awareness,
in Western terminology), enabling Russia to maintain the persistent monitoring and
control of Arctic maritime spaces, including the NSR.#?

Ground-Based and Coastal Reconnaissance Assets
Historically, Russia/the USSR viewed ground-based and coastal reconnaissance assets

as the backbone of the country’'s sensor infrastructure in the Arctic and a critical
component of the Unified Intelligence and Information Space. In the high-latitude
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environment - characterized by limited satellite visibility, a complex electromagnetic
spectrum, and an extensive coastline - ground-based radars, radio-technical systems,
and electro-optical observation posts provide for continuous monitoring of the air and
maritime domains. The Russian Ministry of Defence has repeatedly reported the
deployment of next-generation radar systems along its northern frontiers, including the
modernization of radio-technical units within the Northern Fleet.>°

In addition to strategic long-range early warning systems such as the Voronezh-class
radars - regarded by the Russian side as a core component of the missile attack early
warning architecture, including coverage of the northern vector - Moscow is actively
integrating other means of EW, data acquisition, and intelligence gathering into its
land-based layer of the ISR ecosystem. By expanding the density and technological
sophistication of ground-based assets, Russia is enhancing redundancy, resilience, and
domain awareness across the Arctic theatre. These measures are intended to mitigate
environmental constraints, compensate for orbital and communications limitations at
high latitudes, and ensure persistent situational awareness in both the air and maritime
domains.

The table below provides a detailed, facts-based description of the key systems and
outlines their main technical characteristics, with particular emphasis on their
operational relevance and applicability in Arctic conditions.

Table 2: The Key Russian Ground-Based and Coastal Reconnaissance Systems

Class System / What It Provides for ISR
Family
“Voronezh"

Arctic Linkage

Described as an element
of Russia’s missile attack
early warning system (the
northern direction context
follows from the system'’s
purpose)®’

Early warning for missile
directions

Early warning radar
(strategic)

Over-the-horizon
radars (national
level)

“Container”

Over-the-horizon radar
(OTHR). Long-range
radar illumination at
extended distances

An example of a general
“over-the-horizon”
surveillance architecture;
used in discussions about
establishing continuous
coverage®

Arctic-deployed
radars (Air Defence
/ Aerospace Forces)

"Rezonans-N"

Enhanced long-range
detection, resistance to
jamming

Reported to be on combat
duty at “Rezonans-N" in
Novaya Zemlya (Arctic)>?

Coastal over-the-
horizon radars
(surface-wave type)

"Podsolnukh”
(Sunflower)

Coastal over-the-horizon
radar. Monitoring of
surface and air situations
beyond the radar horizon

Deployed in the Arctic
region since 2015
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Radio-Technical Units of the Round-the-clock duty Areas of deployment:
Troops (RTT) Radio- and consolidation of archipelagos, Tiksi,
network in the Technical radar information (RLI) Wrangel Island, Cape
Arctic Troops (RTT) Schmidt®®
(organizational
level)
Long-range “Nebo-M" Long-range radar system. | Ensures airspace control
surveillance radar Surveillance of over sections of the NSR>¢
(multi-functional) medium/high altitudes,
long-range tracking
Low-altitude “Podlyot” / Closure of “low-altitude” | Frequently mentioned as
coverage “Podlyot-K1” | directions; cruise missiles | an integral part of Arctic
/ small targets duty operations®’
Tactical surveillance | “Kasta-2-2" Air situation monitoring Frequently mentioned as
radar an auxiliary part of Russia’s
Arctic capabilities®®

Tactical surveillance | “"Gamma-S1” | Target monitoring and Same functions as above
radar tracking
Electronic warfare “Murmansk- Electronic warfare cover/ | Mentioned as a critical
(EW) BN" + monitoring of component of the

“Krasukha"” “chokepoints” protection of the NSR*’

(family) +

“Divhomorye”

In addition to the above-mentioned types of radio-electronic confrontation and
intelligence-gathering equipment, there are other far less obvious types of equipment
that greatly contribute to Russia’s Arctic ISR ecosystem but have almost never been
mentioned in Western sources. Namely, the coastal missile systems “Bastion”®® and
“Bal” perform not only strike missions but also reconnaissance functions.® They are
equipped with their own radar surveillance and targeting systems, enabling them to
monitor vast areas of the NSR. Thus, the coastal segment serves a dual purpose: it
functions both as a sensor component of the ISR system and as an A2/AD instrument.
Speaking about ground-based and coastal assets that are organically integrated into
Russia’s Arctic ISR ecosystem, it should be noted that these assets provide Russia with
a number of competitive advantages. Namely, they ensure continuity of surveillance,
are generally more resilient to harsh climatic conditions, can be directly integrated with
strike systems, and reduce reliance on the space-based segment.

Under-lce Autonomous Systems

The under-ice autonomous domain represents the most strategically consequential
layer of Russia’s emerging Arctic ISR architecture, and yet, it is the least publicized,
primarily due to its still limited application and evolution in the post-2022 period. It is
precisely this dimension that is critical to understanding how Moscow seeks to
constrain the operational freedom of NATO submarine forces in the High North.
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Russia’s experimentation with the integration of undersea robotics and autonomous
complexes into its Arctic defence architecture dates back to at least 2020, including
high-profile platforms such as Vityaz-D, a Russian autonomous uncrewed underwater
vehicle (AUV) designed for deep-sea exploration. It was developed by the Rubin
Central Design Bureau for Marine Engineering, with support from the Advanced
Research Foundation (FPI). The key feature of Vityaz-D is that it is a fully autonomous
deep-submergence vehicle capable of diving to extreme ocean depths (up to about
12,000 metres). In May 2020, it successfully reached the bottom of the Mariana Trench,
the deepest part of the world’s oceans, reaching a depth of over 10,000 metres and
conducting mapping, imaging, and environmental measurements.®> Most likely,
Russia’s main goal in advancing and strengthening under-ice autonomy is concerned
with targeting the informational asymmetry that has historically favoured NATO's
undersea forces, aiming to reduce concealment advantages and complicate adversary
planning in the subsurface domain.%?

Despite pre-2022 experimentation, some qualitative shifts - although this is speculative
and needs further evidence - may have occurred in 2025, when the team of the Rubin
Central Design Bureau was awarded by presidential decree of Vladimir Putin for its
substantial contribution to strengthening Russia’s defence potential. In a related
message, Nikolai Patrushev explicitly emphasized the organization’s achievements in
the field of autonomous systems, underscoring the direct linkage between this
technological direction, state procurement priorities, and its practical military
applications. These developments imply that under-ice autonomous systems are no
longer just experimental projects but may be becoming a part of Russia’s formal
defence planning.®* In this regard, it is critical to note that the implementation of plans
related to the establishment of an under-ice autonomous network - even if deployed
selectively rather than across the entire Arctic theatre, which does not seem to be
realistically achievable at this stage - could significantly reduce the permissive
operating space for the covert NATO deployment of multi-purpose submarines.

The accretion of capabilities in advanced seabed mapping and the development of
covert infrastructure designed to support anti-submarine warfare (ASW) operations is
critical for Russia’s ability to conduct precise bathymetric mapping, acoustic
characterization of the seabed, and the identification of choke points.®

In the final analysis, it is noteworthy that Russian publications tend to conceptualize sea
drones primarily as modular platforms defined by a set of technical characteristics
capable of carrying various payloads. Such an approach partially removes the need to
design separate vehicles for highly specialized missions, potentially increasing the
versatility of underwater drones while reducing development and production costs.
From a force structure perspective, the introduction and operational employment of
uncrewed underwater vehicles (UUVs) is therefore likely to be embedded within the
emerging “troops of unmanned systems” that the Russian Ministry of Defence is
currently institutionalizing. Russian sources identify several critical tasks to be
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delegated to UUVs in the near future, including, among others, scientific research,
reconnaissance missions, and demining and sapper work. As such, UUVs could
become components of a broader, centrally coordinated uncrewed warfare ecosystem
in the Arctic and Baltic regions.®

From Network Centricity to Resilient Distribution: A Net Assessment of Changes

As demonstrated earlier, both environmental realities and geopolitical pressures have
pushed Russia to rethink how it structures its Arctic information systems.¢” In a broader
sense, the need to shift away from the “classical” network-centric approach - where
emphasis was placed on centralized data-fusion nodes and stable long-range
communication channels, including the space segment - can be attributed to two main
factors. First, the shift can be ascribed to objective factors primarily driven by climatic-
geographic considerations. For instance, the use of geostationary satellite
communications is constrained by low elevation angles, while geographic conditions
further limit the practical availability of applicable satellite communication systems in
the Russian Arctic zone. Second, the need to move from this classical network-centric
approach also stems from subjective (perceived) factors translated into Russia’s
growing preoccupation with external risks, primarily related to foreign economic
sanctions (caused by Russia’'s own behaviour) and the potential for external
interference. A combination of those two factors has reinforced concerns about
overreliance on externally dependent technological and communication
infrastructures. Taken together, these factors encourage the development of terrestrial
and coastal “layers” of surveillance and data transmission capable of maintaining
situational awareness even in the event of the degradation or denial of external
channels.%®

Therefore, the first major practical shift within the land-based layer of the Arctic ISR
ecosystem was reflected in Russia’'s efforts to integrate previously isolated radar
observation nodes - in a way resembling a network of geographically distant “focal
points” - and geographically dispersed posts into a unified information field. Russian
media and official information outlets, even prior to February 2022, extensively
reported on Arctic deployments and the reinforcement of radar capabilities along
northern directions, including the areas of Tiksi, Cape Schmidt, and the Arctic
archipelagos. These reports also emphasized the establishment of infrastructure
designed to ensure round-the-clock duty operations and the continuous monitoring of
the airspace.®’

The second major trend is reflected in the rapid growth of the role of EW and mounting
concerns about cyber threats - Russian professional reports underscored multiple
structural weaknesses that Russia and the key sectors of its economy faced in this
direction’? - as strategic constraints on ISR operations in the Arctic. Russian publications
addressing the northern EW perimeter explicitly refer to the deployment of EW assets
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along the Northern Sea Route and to the task of “covering chokepoints,” which reflects
an understanding of the Arctic as a contested electromagnetic domain.”

The third notable shift relates to Russia’s growing and increasingly comprehensive
emphasis (in effect, its obsession) on technological sovereignty. After 2022, the
regulatory framework and practical policy measures reinforced the course toward the
mandatory use of software from the national registry on significant critical information
infrastructure (ClI) facilities and toward reducing dependence on foreign platforms.
Within the logic of military and state systems, this has implied a restructuring of the
foundational digital stack underpinning ISR architecture.”?

Overall, the Arctic is increasingly serving as a testing ground for how Russia adapts its
ISR architecture under pressure.

A Future That Is Already Underway: The Role of Al-Driven Technologies in the
Russian Arctic ISR Ecosystem

Russia’s strategic official turn - visible both on the doctrinal and practical levels - toward
the integration of Al into its defence and military architecture should be viewed as a
direct response to the operational lessons that the Russian side has drawn from its post-
2022 battlefield experience. The performance of Ukrainian forces, significantly
enhanced by Western technological enablers, has exposed critical gaps in Russia’s own
defence innovation ecosystem, particularly in areas related to Al-enabled decision
making, intelligence gathering, processing, and analysis. In response, between 2022
and 2023, Moscow initiated a series of institutional, industrial, and doctrinal
adjustments aimed at accelerating reforms across its defence and security architecture.
These measures were designed not merely to modernize existing capabilities but also
to narrow the capability gap with Western (primarily US) systems and restore strategic
parity in emerging military technologies.”

In light of its post-2022 operational experience, previous writings on the subject, and
the broader technological shifts shaping contemporary warfare, Russian strategists
appear to conceptualize artificial intelligence as an important emerging pillar of the
Arctic's multi-layered defence and surveillance architecture. Also, one should
acknowledge that Al is no longer described as just an auxiliary tool. Instead, Russian
strategists increasingly see it as a “glue” that connects different surveillance layers into
a coherent system. Within this system, the integration of Al may serve several core
objectives.

First, the integration of Al into Russia’s defence and surveillance architecture may
facilitate data and intelligence collection. At this level, the Russian Arctic ISR ecosystem
relies on a distributed network of collection assets, including remote sensing satellites,
ground-based radar stations, electronic intelligence (ELINT) systems, crewed aviation
and uncrewed patrol platforms, as well as autonomous under-ice vehicles. Together,
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these assets form a dense, multi-domain sensing grid designed to generate persistent
situational awareness across the air, surface, and subsurface environments, particularly
along the NSR and around strategically significant Arctic installations.” Clearly, the
integration of Al would greatly enhance the effective collection of huge volumes of
data.

Al may also enhance capabilities in correlation and anomaly detection. At the next
stage, collected data is cross-referenced across domains to enable multi-dimensional
correlation. This involves the integration of inputs from air, surface, subsurface, space-
based, and electronic surveillance assets as a means to identify inconsistencies, detect
anomalies, and conduct the preliminary classification of contacts. Al-enabled tools
acquire particular importance at this level, as they filter out noise in high-density sensor
environments and generate structured alerts for further verification. In strategic terms,
as discussed by Russia’s top military leadership (including Admiral Nikolai Evmenov’®),
this layer compresses the uncertainty window and transforms dispersed observations
into actionable patterns within the broader Arctic battlespace.”®

Moreover, Al, when incorporated into the Russian surveillance and defence
architecture, may assist in interpretation and threat assessment. On this level, data -
through the use of Al-enabled analytical tools - is transformed into probabilistic threat
evaluations that in turn are further broken down on targets and ranked according to
operational priority, enabling decision makers to allocate attention and resources
efficiently.”” Strategically, this layer shifts the system from reactive monitoring to
anticipatory positioning, allowing Russian forces to pre-empt or shape adversary
actions in the Arctic theatre rather than merely respond to them.

In this configuration, the use of Al plays a particularly important role in the second and
third stages, where the transition occurs from “raw data” to operationally meaningful
information. In the previously referenced article by Admiral Evmenov, it is emphasized
that a modern system for surface and subsurface domain awareness must ensure the
continuity and integration of data flows - an objective that inherently presupposes
automated analysis and elements of Al processing.

Under these conditions, the Western alliance is facing two distinct categories of
challenges in the Arctic in its strategic interaction with Russia. The first challenge is the
structural constraints of the Arctic operating environment. The Arctic milieu
(challenging from a geographic-environmental perspective) imposes distinctive
operational burdens that have been mentioned previously in this report. The presence
of these factors necessitate costly modernization cycles and extended deployment
timelines. In systemic terms, high capital intensity and long force-generation horizons
can place Western countries at a relative disadvantage in sustained competition in the
Arctic, particularly when facing an actor that has geographically proximate
infrastructure and a centralized mobilization model tailored to the region. Moreover, as
the course of the Russo-Ukrainian war has clearly demonstrated, Russia has the ability
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to rapidly scale up the production of critically important materials and components in
the short term and at lower cost.”® Although this argument does not have a direct Arctic
application, it nevertheless warrants close consideration.

The second challenge the West is experiencing when interacting with Russia in the
Arctic is institutional compartmentalization and the growing intra-alliance frictions.
Russia’s approach to the Arctic and the Far East is much more centralized and coherent
when compared to the West's. Established in 2012 as the Ministry for the Development
of the Russian Far East (and renamed to the Ministry for the Development of the Russian
Far East and Arctic), Minvostokrazvitiya functions as the federal government’s primary
institutional coordinator for implementing Russia’s Arctic strategy and translating high-
level strategic priorities into concrete investment regimes, infrastructure projects, and
preferential economic zones. In practice, it serves as the policy integrator that aligns
Arctic development goals - such as resource extraction, transport corridor expansion
(including the NSR), and demographic stabilization - with federal funding instruments
and regulatory incentives. This means that Russia’s Arctic strategy is much more
coordinated and centralized when compared to that of its Western counterparts.
Undoubtedly, Russia will be willing to earmark significant funding for Arctic-related
strategic projects that boost Russia’s regional foothold. As a result, much of the previous
progress in drafting a joint Arctic agenda could face a potential pullback. Specifically,
despite official statements from Canada and Finland pledging to continue cooperation
with the United States under the Icebreaker Collaboration Effort (ICE) Pact,’’ growing
uncertainty persists among Washington’s Canadian and European partners regarding
the credibility of US commitments amid the ongoing shifts in American foreign and
economic policy. Should disagreements within the Western camp deepen, their
collective ability to effectively confront Russia - let alone a potential Sino-Russian
alignment in the Arctic, which for now is not the case - would be significantly
constrained.

Thus, the combination of the above-mentioned factors, Russia’s current dominance in
the logistical, resource, and infrastructural dimensions of Arctic development,® and its
increasing emphasis on technological modernization could place Moscow - at least
under present conditions - in a relatively more favourable position in the region vis-a-
vis Western powers, which prioritize investments in other regions.

Conclusion

The evolution of Russia’s Arctic ISR architecture, as demonstrated throughout this
report, illustrates that the Arctic and High North is no longer a peripheral theatre
insulated by geography and climate. This means that the Arctic region is no longer a
remote periphery. Rather, it is increasingly becoming a space where information,
connectivity, and autonomous systems (will likely) shape strategic outcomes. Russia’s
shift from a classical network-centric model toward a distributed, redundancy-based,
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and sovereignty-driven ISR ecosystem reflects not only adaptation to environmental
constraints but also a deliberate attempt to secure structural advantages in detection
speed, decision-making compression, and cross-domain integration. In this sense,
Moscow's Arctic posture is less about symbolic militarization and more about
embedding long-term competitive asymmetries into the region's digital and
electromagnetic fabric. While many of these modernization trajectories were initiated
well before 2022 - including the expansion of radar coverage, satellite investments,
UAV experimentation, and doctrinal emphasis on a unified information space - the
Russo-Ukrainian armed conflict has significantly accelerated and operationalized them.
Battlefield lessons regarding data latency, EW vulnerability, and the decisive role of
UAVs appear to have catalyzed a shift toward greater redundancy, hardened
communications, Al-assisted data processing, and distributed autonomy. Russia’s key
achievements therefore lie not only in expanding the physical density of sensors -
space-based, coastal, airborne, and subsurface - but also in improving their integration
into a more resilient, sovereignty-oriented architecture designed to function under
sanctions pressure and contested electromagnetic conditions. In the near future, two
vital trends in Russia’s Arctic-related ISR ecosystem (which are, to an extent, interrelated)
should be monitored: first, the further integration of Al into the existing ecosystem,
which could result in Russia’s growing operational capabilities in the region; and
second, given Russia’s own gruesome experience with sea drones - Ukraine has been
actively (and very effectively) using this type of weapon since the second half of 2022 -
the likeliness that Russia will start more actively experimenting with the deployment of
these weapons in the Arctic.

At the same time, Arctic competition will not be shaped by Russia alone. Internal
frictions within the Western alliance, combined with high modernization costs and
institutional fragmentation, risk slowing collective adaptation. Similarly, China’s
growing Arctic engagement introduces an additional variable. Despite the fact that
Beijing currently emphasizes scientific research, infrastructure investment, and
commercial shipping, its expanding satellite capabilities and dual-use digital
technologies could, over time, intersect with Russian initiatives. Whether this develops
into deeper technological alignment remains uncertain (and, perhaps, contestable),
but even limited coordination in areas such as satellite services or maritime
infrastructure could alter the regional balance. Looking ahead, the central policy
challenge is not simply how to respond to Russia’s ISR modernization but how to
prevent the emergence of parallel technological ecosystems in the Arctic. Going
forward, future research should examine the interaction between Russian resilience
efforts, Chinese digital expansion, and Western alliance coordination. Ultimately,
influence in the Arctic is likely to depend less on the number of icebreakers deployed
(although their importance is undisputable) and more on whose sensing networks,
satellite constellations, and data-processing systems shape visibility, attribution, and
control in the High North.
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