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Summary

Before Russia’s full-scale invasion of Ukraine in February 2022, the Russian military had made
choices and trade-offs in its force design that positioned it poorly for the type of war it ended up
fighting. These choices were compounded by the unworkable concept of operations being executed
during the invasion and the political assumptions that drove it. For most of 2022, the Russian
military struggled with the consequences of these decisions, its own shortcomings, and a structural
manpower deficit. Initial adaptations yielded poor results in the prevailing operating environment.
But, by late 2022, the Russian political leadership committed to a prolonged conventional war. The
military began to demonstrate a capacity for learning and adaptation, enabled by Russia’s partial

mobilization of 300,000 personnel, and increased defense-industrial production.

During the second year of the war, Russian military leaders revised prior decisions on force structure,
experimented with small unit tactics, adopted new technologies, and developed specialized assault
detachments. Initially, mobilization stabilized the front lines and closed manpower gaps within

the Russian armed forces, but it did not restore offensive potential to the force, which continued to
demonstrate tactical rigidity and doctrinal inflexibility. Yet, the monthslong battle for Bakhmut,
fought primarily by the Wagner Group, led to the systematic adoption of assault groupings, and
expendable convict-staffed formations across the Russian military. This eventually resulted in new

types of assault tactics, and units, with those practices expanding across the force.

Russian forces proved more flexible and effective in the conduct of defensive operations in 2023
through a combination of maneuver and positional defense to halt Ukraine’s offensive. Russian units
expanded significantly, integrated new types of formations, and mounted a doctrinally modified
defense with successful use of support elements. Despite this, the Russian military remained com-
mitted to the concept of an active defense, defending forward and aggressively counterattacking in a
manner that proved costly to the force. Ukraine’s offensive failed, but Ukrainian units were able to

inflict significant losses to defending Russian forces over the course of four months.

In the Russian military combined arms integration improved at the lower unit level, but could not
enable maneuver by larger formations. Russian forces also adapted relatively quickly in employing
uncrewed aerial systems and deploying new types of electronic warfare systems on the battlefield.

By late 2023, they were increasingly capable of dynamic targeting at the tactical level, with better
integration of reconnaissance, fires, and electronic warfare. Despite this evolution, the Russian
military struggled to attain a decisive advantage in offensive actions. Fundamental problems in force
quality persisted, with offensives largely relegated to small scale unit action, or costly mechanized
assaults that failed to achieve breakthroughs. Despite tactical adaptations, assaults on prepared
defenses led to grinding battles. The net effect was incremental Russian gains at high cost, as Russian
forces proved unable to attain operationally significant breakthroughs when possessing quantitative

advantages in manpower, materiel, and munitions.
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Introduction

Since Russia’s full-scale invasion of Ukraine in February 2022, the Russian military has had to

revisit its earlier assumptions about the kind of wars it should be prepared to fight, how it would
fight them, and the trade-offs made prior to the war in Russian force design. Having conducted the
invasion with a relatively brittle, peacetime force, the Russian military found itself in a prolonged
conventional war, facing a motivated and mobilized opponent. Russia lost a significant percentage

of its better-quality personnel and ground force equipment during the first few weeks of the war,
which then left its military struggling to employ a variegated force comprised of increasingly depleted
formations. Attempts to sustain offensive operations over the course of 2022 further degraded the

force, draining it of manpower, and leaving it effectively broken by fall of that year.

Over the course of 2023 the Russian military steadily adapted, revisiting eatlier decisions on force
composition, adjusting to weapons introduced by Western countries to the battlefield. The Russian
armed forces steadily adopted commercial systems, developed and matured their own capabilities,
and revised tactics for their employment. Russian forces proved more flexible, and capable in the
conduct of defensive operations, than in the much harder task of mounting successful offensives.
Despite these adaptations, and a demonstrated capacity to learn, the Russian military struggled with
basic force quality issues, an inability to scale offensive operations, and could not translate materiel
advantages into operationally significant gains on the battlefield. The Russian approach, whether on

the offense or defense, remained costly in terms of manpower, materiel, and munitions.

Russia’s performance in the first year of the war was heavily subject to the specifics of its initial invasion
and the politically driven assumptions that underpinned it. In the second year of the war, the Russian
military implemented changes and adaptations to its force structure and tactics, including significantly
expanded use of uncrewed systems and electronic warfare. This paper focuses on that second year. One
of the underlying assumptions driving this analysis is that in the second year, 2023, the Russian mili-
tary can be observed in a post-mobilization context attempting to conduct both offensive and defensive
operations following a series of changes to force structure and tactics. Notably, the Russian defense
industry had also undergone change, with a steady militarization of the Russian economy, and signifi-
cantly expanded procurement for the military’s needs.! This stands in contrast to the Russian military’s

performance in 2022, which is also important but has already been studied more extensively.

Arguably, Russian military performance in 2023 serves as a more useful reference point about its
potential performance in a large-scale conventional war and is more generalizable to other cases,
because it is less context dependent. Although it is difficult to predict the peculiarities of a future
invasion, the characteristics of a sustained, high-intensity war lend themselves better than the

initial period of war toward generalized observations. The initial period is often a reconciliation of
peacetime assumptions, plans, and force structures. Conversely, the follow-on phases may better reflect

what a military looks like after adjusting, having taken account of the early surprises or disproven



assumptions and fully mobilized for the war. If 2022 is helpful in assessing the initial period of war,
then 2023 is a better reflection of what the Russian military looks like in a prolonged conventional war.
Therefore, observations from this period are likely to prove more salient in informing discussions on

potential wars between major powers, which are rarely resolved during the initial phases.

Organization and Methodology

This paper proceeds by briefly reviewing the challenges faced by Russian forces in 2022 due to
political assumptions driving the concept of operations, the force structure constraints, and prior
trade-offs made in force design. The first section features an examination of Russian force employ-
ment during the winter offensive of 2022-2023, followed by an in-depth discussion of the battle for
Bakhmut, the Wagner Group’s role, and the evolution of expendable forces within the Russian armed
forces. The paper then discusses the subsequent development of assault detachments and formations

within the Russian military, which came to play an outsized role in Russian offensives.

The second section delves into the Ukrainian offensive in the summer and fall of 2023, reviewing
Russian force employment, force structure, and doctrinal aspects of the Russian defense. The third
section looks at Russia’s tactical adaptation in uncrewed systems and electronic warfare. These two
subjects were selected because of their prominent role on the battlefield in Ukraine and their interac-
tions at the tactical level, with one typically used to counter the other. Rather than focus on vulner-
abilities alone, or a single argument, the paper intends to provide observations on the adaptations

observed and their implications.

This paper leverages a combination of primary and secondary sources. The author conducted six
trips to Ukraine over the course of the war, involving fieldwork near the front lines and numerous
interviews with members of the Ukrainian armed forces in October 2022, February and March
2023, July 2023, November 2023, February and March 2024, and June 2024. While the paper does
not reveal any confidential military information, it uses interviews with military units and, in some
cases, captured documents (some which have been made public). This approach has inherent limita-
tions in reproducibility, but many of the findings have been corroborated by other researchers, whose
fieldwork is also cited. The paper uses the work of several open-source analysis groups and their
maps, much of which is also based on primary sources and fieldwork in Ukraine. They are identified
as contributors in the acknowledgments section. In some cases, the analysis updates prior research on
the events of 2023 by the author, improving the record.

Ultimately, this paper remains exploratory and is not intended to be comprehensive. Hence, it
proceeds by looking at periods as vignettes, given the incomplete nature of the historical record,
with an eye to drawing broader observations. Much is still unknown about the war, and this writing

represents an early attempt at mapping that history.?
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Russian Force Structure Before 2023

Following the Russian military’s defeat at Kharkiv in September 2022, the country’s political lead-
ership conducted a partial mobilization, levying approximately 300,000 personnel.’ These personnel
were used to raise the manning levels across depleted formations, expand the size of infantry
battalions, and add additional infantry battalions, maneuver regiments, and brigades to the force.
Mobilized personnel were also used to create a large number of additional formations under the
framework of Territorial Troops.* They established a reserve for the Russian military. To understand
the mobilization’s impact, it is important to briefly cover the problems in Russian force structure at
that time. In late 2022, the Russian military faced glaring inadequacies in both the size and compo-
sition of its force in Ukraine because of the major trade-offs made in force design, which optimized
the military poorly for this type of war, and the political decision to conduct the war as a “special
military operation” without raising readiness or manning levels across the force.” Simply put, the base
Russian peacetime force structure was not designed to be used for territorial conquest of this scale,

nor to engage in a high intensity war characterized by prolonged periods of attrition.

The Russian military conducted the initial invasion at peacetime force strength levels, with forma-
tions designed for a short duration armed conflict or local war. The implications of this decision were
significant when the initial operation failed to achieve its objectives and the Russian military was left
with little capacity to sustain a prolonged conventional war, occupy large tracts of terrain, or engage
in manpower-intensive urban sieges. The force also lacked the ability to engage in effective combined

arms maneuver in part because of severe shortages of infantry.

The Russian military faced such limitations because it is partially conscript-staffed, with about a
third of the force comprised of conscripts who legally, and in many cases practically, cannot be used
for extraterritorial operations outside a time of war.® Conscripts were also considered ill-suited for the
modern battlefield due to their brief period of training, used more cheap labor for the armed forces,
and as a recruitment pool for follow-on contract service. Russian ground forces in particular are
dependent on partial mobilization in the event of a regional or large-scale war, with typical manning
rates in the range of 70-90 percent, though the actual figures in some military districts were likely
lower at the time of the invasion with the average closer to 70—75 percent.” The net effect was that
only about 30—40 percent of the Russian Ground Forces, Airborne Troops (VDV), and Naval

Infantry were available to generate forces for the invasion.®

This meant that maneuver formations generated two battalion tactical groups per brigade or reg-
iment. Battalion tactical groups (BTG) are combined arms formations based around a maneuver
battalion with attachments, staffed by contract servicemembers.” These groups were historically
intended to conduct short duration military operations at the scale of armed conflict or local war,
not for sustained, large-scale military operations."” The purpose of this formation was to have a way

of generating combat power on short notice without having to use conscripts or conducting a partial



mobilization. By 2021, according to official statements, the Russian military supposedly had 168
BTGs that its forces could generate. The initial Russian invasion comprised perhaps 130 battalion
tactical groups, along with the parent units’ support elements and headquarters." It therefore used
most of the contract-staffed combat power available. This force was augmented by auxiliary units
mobilized from the occupied Luhansk and Donetsk people’s republics, and from RosGvardia
(Russian National Guard).!?

These battalion tactical groups included between 400 and 600 personnel and were heavily mecha-
nized. This figure was below Russian official statements from before the war that suggested an 800
personnel average for battalion tactical groups. Although some were in the 700—-800 personnel range,
this was commonly true for the first BTG generated from a regiment or brigade, whereas the second
was often much smaller due to the lower availability of contract personnel. Several years before the
war, the Russian military expanded the number of groups it could generate, but did so by cutting
their overall size, particularly the infantry component of the force."” This is how they got to the
official figure of 168, the number of BTGs increased on paper, while the size of the force plateaued.

The Russian military had significantly reduced the size of infantry battalions from an average of 500
personnel to 345. Consequently, many battalions may have had 230-280 soldiers." This, in turn, re-
duced the size of companies, platoons, and squads.” In the run-up to the 2022 invasion, the military
was in the process of creating new formations, converting brigades to divisions, but these lacked the
requisite personnel, which meant that overall readiness and manning levels declined. The exact short-
falls and readiness were not publicly available, but it was clear that the military was relying more and
more on a partial mobilization staffing model. The force was expanding the size and increasing the
number of formations but not of personnel. The net result of these compromised a Russian peacetime

force that was woefully understrength, brittle, and lacking in infantry.

These choices in force design were not just driven by an effort to balance resources but also by

a coherent set of beliefs within the Russian military that the modern battlefield would be frag-
mented, with highly maneuverable formations engaging indirectly by detecting enemy forces and
employing precision guided weapons or artillery against them under the conceptual rubric of
reconnaissance-strike (dynamic employment of precision weapons at operational depths) and recon-
naissance-fire (dynamic employment of fires at tactical depths) complexes.'® The view was that a high
density of forces to hold large amounts of terrain was no longer required and that the initial period of
war would not hinge on a strategic ground offensive. Much of the training and concept development
for Russian ground forces emphasized maneuver defense alongside positional defense. Both ap-
proaches were meant to be characteristically ‘active, meaning persistent engagement of an opponent’s
force, and their support, throughout the course of the defensive operation. These ideas drove the
belief that the Russian military required fewer infantry and logistical support for ground offensives
and, instead, placed more emphasis on fires, strike systems, and supporting enablers in ground force

formations."”
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By late 2022, the Russian military was operating with severely depleted formations due to attrition
and faced a structural manpower problem.® Piecemeal efforts to recruit personnel failed to compensate
for losses and many contract servicemen refused to deploy given the situation at the front. In essence,
Moscow was attempting to wage a protracted, large-scale war using only volunteers, which was a sharp
historical contrast to the combination of conscription and mobilization that had featured in previous
conflicts of this type. Ukraine’s offensive in Kharkiv overwhelmed an incohesive Russian grouping of
forces with some units at 25—40 percent manning levels, as well as forward positions manned by ele-
ments from RosGvardia and Luhansk People’s Republic. Following partial mobilization in September
2022, mobilized troops were used to bring the frontline units up to strength and, more importantly, to
create a large infantry force comprised of Territorial Troops units. These augmented the existing active
duty force. Territorial Troops were organized as regiments and battalions. According to one open-source
analysis at the time, roughly 123 new military units were created, including seventy-seven regiments,
eighteen independent motor rifle battalions, eleven artillery battalions, numerous anti-tank battalions,
and several supporting engineer and tank regiments."” The actual number of territorial troop units to

date is likely much higher, and exact figures are difficult to come by.

Mobilized personnel were used not only to establish reserves in the form of Territorial Troop units
(also referred to as Territorial Defense Forces), but also to redress the deficit of infantry across the

force. Over time they would also serve to replace losses among active-duty units, occasionally serve as a
combined-arms reserve, and by 2024 come to perform the same tasks and roles in combat operations as
active-duty counterparts. This led to a change in the force’s composition, with a significant expansion
in size of infantry battalions back to an average of 500 personnel and the steady addition of infantry
battalions to maneuver formations such as brigades and regiments. By 2023 the size of these units
would grow significantly, as will be seen in the discussion of Ukraine’s offensive during the summer

of that year. Mobilization served to stabilize the force, but it was not effective at quickly regenerating
offensive combat power. If anything, the process demonstrated that it would take Russian forces time
to cohere new formations and employ them effectively for offensive purposes.?® Establishing new units
and pulling in mobilized personnel to hold defensive lines proved a much easier task than restoring the

force’s offensive potential.

One possible reason for this is the fact that Russia conducted mobilization seven months into the
war. By that point, the available active-duty force had already been deployed to Ukraine, raising
questions about who would train the newly mobilized reservists. In the Russian military, most
training is conducted at the unit level, not at a centralized training center. Although military dis-
tricts housed training centers, these were designed to train conscript and contract specialists, rather
than conduct basic training for large numbers of troops. If officers and noncommissioned officers
had already been deployed to replace combat losses and stand up new units, then the force would

be hard pressed to absorb these personnel. Russian formations were also designed to have a third
battalion that was often manned by conscripts and would be supplemented with called up reservists,
which could deploy once manning levels were raised. This was a function of the first two maneuver

battalions being primarily contract servicemen—staffed. However, the officers and equipment from



these “reserve” formations too had already been used, meaning the rest of the active force was already
committed. Combined with the system’s general inexperience in conducting mobilization post-1945,
the fact that almost no aspect of the mobilization process aligned with preexisting planning was

undoubtedly a factor in how it unfolded.

Although this war represents one specific case, it raises questions about the extent to which military
planning aligns with political realities in Russian decision making.*" From the 1990s through today,
Russian political leadership has been loath to conduct mobilization, often willing to fight a war with
a force inadequate, or barely adequate, to the task. This was best evidenced by the Chechen Wars of
the 1990s, but the same tendency could be observed in the Russian invasion of Ukraine in 2014. The
Russian military has consistently relied on partial mobilization and force-within-a-force concepts

to manage the military in a way that would enable it to address contingencies ranging from local

to large-scale war. One of the principal drivers is conscription, which grants the Russian military a
cheap pool of manpower but makes it such that standing formations are unusable in many lower-end
contingencies. This, in turn, leads to alternative force generation frameworks leveraging contract
servicemembers, battalion tactical groups, and others. The evident problem for the military is that
the Russian political leadership appears unlikely to authorize partial mobilization at times when
planning assumes it should be conducted or raise manning levels across formations based on General
Staff precepts. Political leaders in general are often optimistic about how quickly or easily their
objectives can be achieved during the initial period of war, which interacts poorly with the fact that

wars tend to go on longer than expected and often become protracted.

The result is that more often than not there may be a mismatch between the desired political ends
and military means made available in the early period of the war, forcing the Russian military into a
painful period of adaptation, restructuring, and reconstitution. This historical pattern was aptly ob-
served by late General M. A. Gareev, former president of the Russian Academy of Military Sciences,
who said in 2004 that

for 150 years now, the country’s political leadership has placed the army in extremely
unfavorable, unbearable conditions at the start of the war, from which it has to
extricate itself. Let us recall at least the Crimean, Russian-Japanese, World War I,
1941, Afghanistan and Chechnya in 1994-1995. . . . So what else needs to happen to
us so that in the end we understand: political despotism and ignorance harm, first of
all, the national interests of the country. At some point, we need to learn lessons from
all this and conclude: yes, political considerations are paramount. But this does not
indicate that political decisions should be developed in a narrow circle of politicians,

in complete isolation.”*?

In reflecting upon Gareev’s comment, it is difficult to escape the conclusion that this is probably
what took place during Russia’s planning for the invasion of Ukraine and that the historical pattern

of decision-making he observed holds true today.
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The Russian Winter Offensive

Prior to the launch of the 2022—2023 Russian winter offensive, the then commander of the Russian
military effort, General Sergey Surovikin, pursued a largely defensive strategy premised on en-
trenchment and the construction of multiple defensive lines. This approach was paired with a strike
campaign against Ukrainian critical infrastructure and a supporting effort by Wagner forces to
capture the city of Bakhmut, which tied down a significant grouping of Ukrainian forces in that
sector. Yet, the Russian leadership appeared impatient, replacing Surovikin with Valery Gerasimov,
the chief of the General Staff of the Armed Forces, in January 2023. The Russian military was still
recovering at this time and not in condition to conduct offensive operations while trying to field a
large number of newly mobilized units. Hence, the offensive would have to be conducted by a thin
slice of the Russian armed forces, primarily motor rifle units, but in prominent cases this included
naval infantry, and airborne units, which were considered more elite. These units had already taken
significant losses over the course of the war and were replenished with new replacements.”® Replacing
contract-staffed servicemen with mobilized personnel who lacked the same levels of training, reduced

the quality of the units.

Mobilization stabilized, filled out, and expanded Russian forces, but it did not lead to success in

the winter offensive. The Russian military attempted to attack along six axes: Avdiivka, Bakhmut,
Bilohorivka, Kreminna-Lyman, Marinka, and Vuhledar. The intent appears to have been an effort to
strain Ukrainian armed forces across a broad front, but the offensive appeared anemic and ultimately
proved a failure. This multipronged approach would prove characteristic of Russian offensives under
the command of Valery Gerasimov. Russian forces lacked the decisive advantage in artillery fire that
they had enjoyed in 2022; meanwhile, the force had largely lost its capacity to conduct operations

at scale. This led to offensive actions being prosecuted primarily by small detachments of more

elite troops (naval infantry and airborne) who could not attain a breakthrough. The campaign saw
Russian forces take thousands of casualties in exchange for little territory gained, apart from the
battle for Bakhmut.

Russian attempts to attack well-prepared positions across minefields were best exemplified by the
fighting at Vuhledar. There, Ukraine’s 72nd Mechanized Brigade, which had been expanded sig-
nificantly, held the lines surrounding the city across large swaths of open terrain. Repeated attempts
to seize Vuhledar by Russia’s 40th and 155th Naval Infantry Brigades, supported by units of the

3rd Army Corps, and elements from the Eastern Grouping of Forces such as 29th and 36th Army,
yielded successive defeats. The central problem Russian units faced was not simply a deficit of assault
capable formations, but they were also deploying combat power in very small packets that would
prove unable to overcome Ukrainian defenses. Indeed, the story of Russian combat operations in
2022 through 2023 was one of a steady decrease in the unit size employed, including for battalion
tactical groups, company tactical groups, modified tactical breakthrough groups, and eventually

specialized assault detachments of various types.



In the summer of 2022, Russian forces began to adjust their tactical-level formations. These changes
were initially unsuccessful, but eventually led to the formation of assault companies, and assault
detachments. The modifications included breakthrough tactical groups, a concept that had already
been in development before the war, and early versions of Storm (assault) groups.?* These combined
arms formations pulled assets both from a battalion tactical group and the parent brigade or regi-
ment. To bolster the firepower of these groups and effectively neutralize well-defended enemy posi-
tions, they would assemble a fire support subgroup, which in addition to tanks and anti-tank systems
could include the BM-21 multiple launch rocket system (MLRS), the TOS-1A heavy flamethrower
system, and the UR-77 mine-clearing vehicle.

In November 2022, a video showcased the practical application of breakthrough tactical groups.” A
Russian assault featured a company-sized formation comprising seven vehicles, spearheaded by the
UR-77 mine-clearing charge launcher system as the breaching element. Doctrinally, a breaching
group should consist of at least ten combat vehicles (including tanks, infantry fighting vehicles,

and specialized engineering equipment), backed by artillery, additional systems such as TOS-1 and
UR-77, and tanks equipped with trawls. Notably, the concept behind the breakthrough group as dis-
cussed in Russian military writing was not to break through a prepared positional defense, but more
for route clearance, overcoming a hasty defense, held by weak formations. Hence, the issue was not
the manning levels of breakthrough tactical groups, which sought to make use of available manpow-
er and equipment from existing under strength BT'Gs, but more that the grouping was unsuitable for

the defenses it often encountered and was structurally inadequate for the tasks it was being given.

The breakthrough tactical group concept proved short-lived, primarily because of its inefficacy when
confronted with stronger Ukrainian units mounting a prepared defense with persistent reconnais-
sance at tactical depths. Russian forces not only struggled to achieve surprise, but Ukrainian forces
also had ample time to prepare anti-tank guided missiles (ATGMs), artillery, and drone defenses
against incoming formations. Many assaults were stopped and then effectively defeated by artillery.
Moreover, the general reliance on small formations—primarily company-sized attacks—proved
insufficient to overwhelm Ukrainian forces. Not only did the deficit of manpower contribute to these
challenges, but also the limitations in Russian forces’ ability to coordinate the employment of larger
formations. As a result, for much of 2022, Russian units fought as company tactical groups, typically
employing reconnaissance by force with small groupings of mechanized units and smaller breaching
formations that could not effectively project combat power. The loss of just a few combat vehicles
could significantly diminish a breaching group’s overall effectiveness and reduce its likelihood of

Success.
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Figure 1: Variation on the Structure of the Breakthrough Tactical Group
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Doctrinal Inflexibility and Inability to Scale

Several problems contributed to the Russian military’s failure during the winter offensive. The first of
these was a lack of battlefield flexibility and initiative. This section focuses on the battle of Vuhledar
as a case, although these problems were exhibited by troops conducting assaults in other areas as
well.?® At the outset of the offensive operation, the assault by the 155th Naval Infantry Brigade,
benefiting from an element of surprise and favorable weather conditions, enabled Russian forces to
capture a small residential area on the outskirts of Vuhledar. The brigade’s units secured multiple
residential buildings close to houses occupied by Ukrainian soldiers, making Ukrainian artillery
fire risky. However, despite this advantage, other elements of the assaulting forces approaching from
different directions failed to adapt their plans and continued with unsuccessful attacks against
Ukrainian defenses in their respective sectors. Rather than seizing the opportunity, and expanding
the breach, ground units rigidly adhered to the approved plan, avoiding significant deviations, and
thus failed to take advantage of an opportunity.

Weak coordination among units plagued Russian efforts since the early days of the full-scale in-
vasion. Despite deploying a sizable concentration of troops for this operation, including motivated
and prepared brigades, such as the 40th and the 155th, overall coordination was poor. When one
unit faced difficulties in their assigned direction while another unit made progress, there was often a
failure to adjust or synchronize actions between them. This lack of coordination ultimately prevented
the translation of tactical gains into broader operational successes. One of the most glaring issues was
the loss of control over units in the event of injury or death of platoon or company leader. During
assaults against Ukrainian positions, Russian units frequently lost coherence and control over their
environment as soon as their leader was lost.”” The rigid hierarchical system—where junior officers
and sergeants functioned primarily as plan executors rather than as semi-independent leaders capable
of adapting to the current battlefield situation to achieve objectives—often led to loss of combat

control.

Ukrainian forces had extensively mined the main attack routes and areas leading to Vuhledar. They
had persistent overwatch via drones and organic interaction between supporting artillery and drone
reconnaissance units.”® Despite encountering minefields and losing vehicles, Russian commanders
made little to no adjustments. Some evidence suggests that upward of 300 Russian naval infantry
were killed in the first four days of the battle.”” Ukrainian forces continued to lay mines at night in
areas where Russian forces had conducted demining efforts, catching them by surprise the next day.
Additionally, Russian nighttime intelligence gathering at the time was limited, even with drones.
Adverse weather conditions, such as fog and strong winds, further hindered Russian drone opera-
tions, preventing them from observing the battlefield and detecting Ukrainian sapper teams deploy-
ing new mines. While Russia’s intelligence, surveillance, and reconnaissance capabilities improved

significantly by the end of 2023, they were poor at the beginning of the year, especially at night.
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This situation persisted for several months, until the winter offensive culminated in April 2023.
Although much of the fighting was done by motor rifle units, the battle for Vuhledar in particular
proved costly to the two naval infantry brigades fighting there. Russian forces adjusted poorly to
battlefield conditions, with some commanders becoming nefarious for repeatedly ordering attacks
despite lacking effective means of overcoming minefields and well-prepared defenses. It demonstrated
that senior Russian military leadership, namely Valery Gerasimov, did not understand the state of
the force, grossly overestimating what it could do. The central problem in Russian military strategy
remained unresolved, there was a mismatch of military means available to attain Moscow’s desired
political goals. The force quality, and the way in which Russia was employing it, was unsuitable to
attain the objectives put before it. The winter offensive expended manpower and ammunition in
return for little in the way of gains, save for the progress made by the Wagner Group, and supporting
airborne units at Bakhmut.

Wagner and the Battle for Bakhmut

Russia’s use of convicts proved a significant development in the war. This was a natural outflow

from the observed tendency to employ expendable forces and auxiliaries to offset casualties and
perform more hazardous tasks. These types of forces were typically used in urban combat and as
assault infantry. From the outset of the full-scale invasion, the Russian military depended heavily

on mobilized personnel from the occupied regions in Donetsk and Luhansk (LDNR). These units
were initially mobilized prior to the invasion (whereas the Russian armed forces were not) and were
employed extensively in the battle for Mariupol and Severodonetsk and initial offensives west of
Donetsk city. They may have comprised 20-25 percent of the initial invasion force. These formations
were exhausted by fall of 2022 and the Russian military still had no way to address its structural
deficit of manpower without resorting to mobilization. Russian units were depleted of infantry and

woefully understaffed.

Piecemeal efforts over the spring and summer of 2022 to organize regionally funded volunteer
battalions and contract personnel under short-term service agreements were insufficient to address
the decline in manning levels. Moscow maintained that the war was a special military operation, and
therefore wartime conditions were not declared until September of 2022. In the absence of wartime
conditions, which extended service terms and prohibited soldiers from tearing up contracts, the
number of those refusing service increased, further depleting the force as some refused to deploy or
tore up their military contracts. All the same, Russian President Vladimir Putin declined to autho-
rize a partial mobilization until the Russian defeat at Kharkiv in September 2022. One initiative
that came to influence further developments in Russian force structure was Wagner leader Yevgeny
Prigozhin’s effort to recruit convicts from Russia’s prison system. This effort began in summer 2022,

with approval and support from the Russian government, and continued into 2023.%°
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The use of convicts transformed

Wagner’s role in the war, which went -
from a brigade-sized force to something
closer to a corps-sized formation with
its own support components.”’ Wagner
had its own artillery, logistics, and

even contracted air support. Wagner’s
size expanded from a few thousand to
approximately 50,000 personnel by
January 2023, including 10,000 fight-
ers serving under contract and perhaps
40,000 or more convicts.*> This made

it an operationally significant forma-

tion, which was supported by several

Russian airborne units. Russia created

Ukrainian forces in Bakhmut, March 2023. Author’s photo.

a group of forces structured around the
formation that was led by a lieutenant
general. This group of forces prosecuted the battle for Bakhmut, which roughly occurred from
August 2022 to May 2023, with the expanded Wagner force playing a decisive role from December
2022 onward.

Russia used Wagner, comprised of over 80 percent convict-staffed formations, to fix Ukrainian
forces around Bakhmut and engage in a prolonged attritional fight.** The operational effect of this
approach was twofold. The Russian military could entrench and use the time to raise manning levels
via mobilization. It generated additional regiments, independent battalions, and a host of territorial
troops to supplement the existing combat formations. Second, it attritted some of the more expe-
rienced formations that were available within the Ukrainian armed forces. The attrition ratio was
favorable to Ukraine, at an average rate of one to four in terms of those killed or seriously wounded,
with the bulk of Russian casualties coming from convict-staffed formations employed by Wagner.*
Publicly available sources suggest that 88 percent of Wagner’s losses over the course of the battle for

Bakhmut were among convicts.

Although the battle appeared to be favorable to Ukraine based on the raw numbers, it still had signif-
icant implications for Ukraine’s ability to manage forces and prepare for the summer 2023 offensive.
The fight drained experienced personnel on the Ukrainian side, while the Russian military could
concentrate artillery, and expendable infantry formations around Bakhmut in a grinding attritional
battle. Concurrently, Russian engineering brigades erected fortifications and defensive lines in the
east and the south of the occupied regions with little risk of Ukrainian offensive action over the
course of fall 2022 to spring 2023.
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Evolution of Expendable Forces

Wagner—and the battle for Bakhmut, to some extent—became a test bed for Russian forces to
determine how best to exploit convicts as an expendable force. Wagner’s methods were brutal and
coercive, but effective. The Russian military was interested in the latter and less concerned with the
former. Wagner was more innovative and flexible than the regular army, untethered from doctrine,
centralized command and control, and the strictures of military bureaucracy. The organization de-
veloped a method for using minimally trained and poorly equipped convicts. These tactics depended
on simplicity and severe punishment to enforce compliance. For example, Wagner executed convicts
who surrendered to Ukrainian forces, refused to advance, or retreated.” Returning from an assault

with anything other than serious wounds was commonly punished.

Convict units were given cheap commercial cell phones without SIM cards. The phones had offline
maps installed with numerically indicated waypoints and GPS.* Wagner commanders would order
assault groups to move forward with these preset waypoints over cheap, unencrypted radios, and the

convict assault groups would pass back their locations with code words.

Some Wagner convicts operated in eight-man assault groups armed with as many hand grenades and
RPG-7 munitions are possible. According to Ukrainian units that fought in the city of Bakhmut,
Wagner forces typically operated with two or more assault groups of fourteen to sixteen men; a fire
support group equipped with RPG-7, RPO-A, and AGS-17 automatic grenade launchers, mortars,
and machine guns; and an evacuation group.”’” Wagner regulars (non-convict staff) were used to
perform command and control for the convicts—in some cases, as the commander for each group—
and operated in their own specific assault groups. In other cases, Wagner regulars determined who
the best convicts were during training, and
they would be appointed as the command-
ers of assault groups. Hence, the small
units could be entirely convict-led. Wagner
employed convict groups as primary
echelon, but often made gains through
follow-up attacks with better equipped
veteran units. In some parts of the front
these units attacked early in the morning,
others would seek to infiltrate at night,
employing night vision. Multiple waves of
convict assault groups would wear down
Ukrainian positions, degrade the defending
force, and deplete its ammunition. Then,

veteran Wagner units would begin an

attack against weakened positions.

Ukrainian forces in Bakhmut, March 2023. Author’s photo.

14



In battles in the open surrounding Bakhmut, Wagner units tried to limit the effectiveness of
Ukrainian artillery. They attempted to crawl as close as possible to Ukrainian positions to prevent
them from using defensive artillery fire. Utilizing concealment to approach Ukrainian positions was
critical, as was conducting proper reconnaissance with uncrewed aerial vehicles (UAVs) to determine
the best route of advance. For example, in the battle for Soledar, Wagner formations operated in
relatively small groups of three to five fighters so as not to draw artillery fire.”® Assaults involved wave
after wave of small group attacks from multiple directions for several hours. Wagner forces attempted
to attack Ukrainian positions from their flanks as they engaged separate assault groups. This was de-
signed to wear down and exhaust Ukrainian defenders and locate weak points in their lines. Wagner
artillery would suppress a part of the line. Then assault groups would move forward toward defensive
positions, with their own fire support section taking over suppression. Execution was tactically flex-
ible, with units changing course of action depending on the conditions. If a position was too strong,

they could switch to another.

For Ukraine, fighting against Wagner in open fields was much easier because Ukrainian forces could
more effectively employ artillery, machine guns, tanks and other forms of fire support. Wagner

units had to cross larger distances as dismounted infantry without cover and concealment or armor
support. One Russian military correspondent said that Wagner sustained heavier losses fighting in
the fields on the flanks than in the city itself, primarily because of a lack of armored vehicles.” This
intuitively makes sense given the composition of the Wagner force. Since Wagner was mostly com-
prised of infantry formations with a mix of veterans and minimally trained convicts, it performed

better in an urban environment than in open terrain.

Observed Limitations

The challenges faced by Wagner units fighting in the open exposed the limitations of what expend-
able forces could achieve for the Russian military. They proved more useful as assault infantry,
especially in urban environments and complex terrain because these areas privilege small unit tactics
and employment of light infantry under rudimentary command and control structures. They were
much less effective when employed across open terrain, where the distance to be covered proved a
major impediment. UAS based means of surveillance made it easy to call in defensive fire support,
pinning and suppressing any units attempting to assault in the open. Rudimentary training made
them poorly suited to mechanized operations because they were unable to execute complex maneu-
vers or combined arms actions. Either way, such resources would not be dedicated to convict-staffed
formations. While Wagner veterans could operate as combined arms companies or battalions, the
convict force they relied on were unsuited to maneuver warfare or force employment beyond the

small assault detachment.
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There were other costs as well. Convicts used in Wagner’s assault units who survived their tours
returned as free men, with negative consequences for society.”” Whether the Russian state cared that
felons and murderers were allowed to reenter society after a few months of fighting is another matter,
but the social costs of employing convicts under such conditions also raised questions about scalabil-
ity. This was perhaps part of the reason why, post-Wagner, the Ministry of Defense changed convict
service terms and employed them under a new set of conditions that did not offer parole after service.
The initial system also created internal resentment, since mobilized personnel and contract service-
men had no way to end their deployments, whereas Wagner convicts could be paroled and freed
from service within six months. Paradoxically, it meant that convicts, despite the inherent hazard,
had a better deal within Wagner than those mobilized to serve in the regular army. This Kafkaesque
situation persisted until the MoD’s Storm-Z and Storm-V detachments were formed later in 2023.

What this suggests is that expendable forces have greater utility in specific contexts and as auxiliary
forces, but they have significant limitations and are more a supplement to, rather than a substitute
for, regular forces. Even in the context of sieges, urban battles in Ukraine typically involved two
contests: one for the city and one to encircle it to cut off ground lines of communication. The need
to break through defensive lines outside the city and exploit to effect an encirclement is there-

fore unavoidable. Here, Wagner fared more poorly and at high cost to the formations employed.
Furthermore, Wagner had a tense and often competitive relationship with the regular Russian
military throughout the course of the campaign, with mutual recriminations, and a fair deal of
resentment. Both Wagner and the Russian army tried to take credit for battlefield successes, while
blaming the other for any failures. The resulting relationship became acrimonious, foreshadowing
Prigozhin’s subsequent mutiny.

It is also notable that Wagner required significant support from the Russian military in terms of ar-
tillery and aviation during the battle for Bakhmut. A common feature on the flanks and in Bakhmut
was that Wagner required a large artillery advantage to make gains. The Russian artillery advantage
over Ukraine over the course of this battle was approximately five to one.' Indeed, the fires advan-
tage was an important component of Wagner’s incremental gains in the fight for Bakhmut, and it is
also why Prigozhin complained about a deficit of artillery ammunition (despite the fact that he had a
significant fires advantage and likely received more than any other Russian grouping of forces at the
time). A shell shortage left Ukraine without effective counterbattery fire. In Bakhmut itself, Russian
artillery collapsed entire buildings with a saturated volume of fire. Because convicts were expendable,
Wagner could send these assault groups closer to Ukrainian positions while suppressing them with

artillery than the Russian military could with regular forces.

Russia’s employment of a parastatal entity, such as Wagner, was also not without limitations when
it came to the veteran or professional cadre. Wagner was sparing with its veterans. Mercenaries are
in it for the money and are less willing to sacrifice themselves. Similarly, Wagner, which represented

a public-private partnership, had other considerations beyond the war in Ukraine. Prigozhin was
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keen not to lose the better part of Wagner’s veteran cadre since these fighters would be important for
lucrative operations in Africa and the Middle East. Ukraine was politically significant for Prigozhin,
but the organization’s revenue came primarily from extraterritorial operations in other parts of the
world. This meant that Wagner was profligate in its use of convicts, but sparing in deploying the

veteran cadre of fighters.

The main factors enabling Wagner’s operations were availability of expendable convicts from
Russia’s prison system, artillery support from the Russian army which provided a fires advantage,
and the presence of supporting Russian units holding Wagner’s flanks to secure their campaign.*?
Consequently, the effectiveness of Wagner should be considered within the broader context and

observed constraints.

The Wagner mutiny in June 2023 represents an important postscript to this story. It suggests that the
Russian military and the Kremlin’s various security clans can only coexist with another force and its
leadership for so long before competing ambitions, personalities, and the desire to take credit create
tensions. The Russian political system is fundamentally predatory, and like most institutionalized
militaries, Russian commanders loathe having another force in their area of responsibility that is

not directly subordinate to them. Employing an expendable force in this manner, on a large scale,
proved both a benefit and a vulnerability. The autonomy that Wagner enjoyed came with aspirations,
ambition, and resentment vis-a-vis the regular armed forces. Whereas the regular Russian military,
especially Russian military intelligence (known as the GRU) included some Wagner supporters, the
military leadership saw the organization as a threat and sought to subordinate it completely.

This came to the fore when Wagner seized Bakhmut in May 2023 and announced its plans to turn the
city over to the Ministry of Defense, which meant that it had served its purpose. Arguably at that point
Prigozhin became more of a liability than an asset. Subsequently, the Ministry of Defense issued Wagner
an ultimatum to sign contracts on June 13, effectively ending its autonomy. This precipitated the Wagner
mutiny. Contrary to popular belief, it was not the battle for Bakhmut that led to the mutiny, but the con-
clusion of the battle and Wagner’s withdrawal to the rear. Prigozhin’s ambitions, and the threat he posed
to other patronage networks, rather than the battle for Bakhmut specifically, was the underlying cause
for the crisis. He was building popularity nationally at the expense of the Russian military leadership,
with allies in the Kremlin. This led the Russian Ministry of Defense, headed by Sergei Shoigu, to act in

an effort to preempt Prigozhin’s ambitions and assert control over the war.

Beyond Wagner: Assault Detachments, Storm-Z, and Storm-V

In 2023, Russia introduced new types of assault formations, influenced by battlefield needs and
constraints due to high rates of equipment loss. The role played by Wagner in the battle for Bakhmut
also paved the way for new approaches to how Russia employed infantry in the attack. Arguably
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some of these adaptations can be described as negative in character, resulting from the inability

to successfully break through prepared defenses and restore the ability to maneuver with regular
formations. Assault units were about finding ways to overcome a well-prepared defense on a battle-
field that had become entrenched and static. They also represented an institutional effort to offload
a significant percentage of the casualties suffered in assaults onto a politically expendable convict
force. The adoption of assault detachments has a rich history in Soviet and Russian military history.
Various types of assault units were formed during World War II, and the use of Storm formations is
not new to the Russian armed forces. As the preceding section indicates, the Russian military was
experimenting with Storm units and breakthrough groups in 2022. Despite the heavy losses suffered
by Wagner recruits, most of whom were convicts, they demonstrated the ability to achieve tactical

objectives.

Consequently, the Russian Ministry of Defense decided to replicate this experience and implement it
across the army, leading to the creation of several new structures. These new structures were to some
extent a “Wagnerization” of the Russian armed forces. To be clear, this process began well before

the battle for Bakhmut had ended. The first of these efforts was Storm-Z, a penal infantry unit
composed of incarcerated convicts. This was later transformed into Storm-V. The second were assault
detachments, which could be reinforced by Storm-Z/V companies. The third were a mix of so-called
Volunteer Reconnaissance-Assault Brigades. These were primarily composed of infantry, with few
vehicles or heavy equipment, assigned to conduct assault operations. These brigades were frequently
sponsored and supplied by third parties and informal assistance networks, including major state

enterprises.

Storm-Z units were designed as temporary formations that could be distributed to regular units

for the purpose of conducting assaults against enemy fortified positions or combat in urban envi-
ronments. These consisted of approximately 100 personnel. These companies were typically broken
down into an assault group, a second echelon for clearing and entrenchment, and a reserve group.
The Russian military expressly prohibited mixing regular units with convicts in Storm-Z units.
Convicts comprising these groupings served under a special six-month contract and were eventually
given the status of volunteers under Russia’s reserve system (BARS).* They could be used to supple-
ment an army assault detachment (described later in this section), consisting of 161 personnel, as a
separate auxiliary force of 100 convicts. This combination was important, as Storm-Z and assault

detachments could be too brittle on their own but together represented a more robust formation.

A Storm-Z company might consist of a command section, drone section, and four assault groups
consisting of twenty personnel each. These assault groups were further divided into a ten-man assault
section and a ten-man fire support section. Other support elements in the company included a sapper
engineer section (five personnel), a reconnaissance group (eight personnel), and a medivac section
(three personnel). The Russian military allocated ten to fifteen days for Storm-Z unit cohesion and

training in three stages.** The first stage involved individual training in basic tasks and specialized
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roles, such as use of relatively simple drones for reconnaissance. The second stage developed cohesion
in small fighting detachments, two-man and three-man groups, or sections. The third stage prepared
the units for movement and offensive action at the level of a platoon, including assault, as well as
fortification.

The period allocated for training was grossly insufficient for individuals to develop skills in even basic
combat tasks, let alone squad- and platoon-level action, especially in assault roles. The typical time
required to develop specialized skills and unit cohesion is measured in months. This conveys the

gap between expectations and reality of what expendable convict units could achieve given the low
investment in training. These units were distributed to commanders who could employ them as they
pleased and were often used in frontline roles either for assault or defense of forward positions. The
units were motorized, meaning armored fighting vehicles were not allocated for their use, and they
made do with light support weapons.

Figure 2: Storm-Z Detachment Structure
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Source: Russian training manuals for employment of assault detachments, 2023.
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The Russian Ministry of Defense then developed a follow-on convict-based unit, Storm-V, comprised
of 110 personnel.® The company was organized into five assault groups (compared to Storm-Z’s four),
each consisting of twenty-two individuals (an increase of ten compared to Storm-Z). Each group was
led by a group commander and was further divided into an assault group (ten people) and a fire sup-
port team (eleven people). The primary transportation used by these groups is the Ural 4320 truck.
Certain components present in Storm-Z, such as the reconnaissance group, company command, and
combat engineering group were disbanded. The commander of the first assault group also served as
the company commander in Storm-V. The aim of the assault group in Storm-V remained unchanged:
conducting assault operations with a focus on attacking strong points in open fields, tree lines, and

urban areas.

Figur_e 3: Assault Company-}/ Structure
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The larger force structure employed by regular forces was the assault detachment, a reinforced
company-sized force specifically designed for conducting assaults in fortified tree lines, trenches, and
urban environments. This was not a convict-staffed unit, but one typically comprised of those vol-
unteering for higher pay for performing more hazardous tasks. This unit had a base number of 161
personnel, was adaptable to mission requirements, and typically included one Storm-V assault com-
pany, a self-propelled howitzer platoon, a tank platoon, and a motor rifle company. More Storm-V
companies could be added as needed and in more recent versions of this formation the size can grow
to a total of 491 troops, with three Storm-V companies, a motorized rifle company, and supporting
elements. Although the structure assumed that the detachment was equipped with BMP-3 infantry
fighting vehicles, MTLB tracked carriers, BTR-82A armored personnel carriers, and T-90A tanks,
in reality, this was rarely the case. Assault detachments often used whatever resources were available
to them, including older model tanks, trucks, civilian vehicles, and even BMP-1 infantry fighting
vehicles. As mentioned earlier, assault detachments could be reinforced with Storm companies,

significantly increasing their size.

The Russian Airborne Troops (VDV) also established assault detachments. Like the army assault
detachments, these were meant to seize fortified points and trenches. The assault detachment com-
mander was a battalion commander grade position with the unit comprised of several assault com-
panies and support elements. An assault company consists of 157 personnel, including a command
section, four assault platoons of nineteen personnel, a fire support platoon of twenty-nine personnel,
a reconnaissance platoon with twelve personnel, and a twelve-person UAS section (equipped with
Mavic, Martice, and FPV drones). An alternative reduced staff variant of the assault company has
110 personnel. Instead of four assault platoons it features five assault groups with twelve personnel
each, a ten-person reconnaissance section, ten-person fire support section, seven-person UAS section,
and a twelve-person support section. Per Russian writing, the basic tactics for assaults with these
formations are meant to employ the force via dispersed three-man fire teams, advancing from cover
to cover. Assault companies are designed to sustain combat operations independently for no more
than two days, with an active assault phase lasting from one to three hours.* Russian airborne
assault units operated in this manner during the Kharkiv offensive of 2024, with assault platoons
broken down into three-man fire sections, which could then conduct assaults with two to five

sections at a time.?’
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Figure 4: Assault Detachment Structure
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Figure 5: Airborne Assault Company Structure
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Figure 6: Airborne “V" Assault Company Structure
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Source: A.G. Kontsevogo, ed., “Training Manual: Combat Employment of Assault Company (Group) in Offensives,” Russian Airborne
Troops Command, June 16, 2024.
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Besides the assault company and assault detachment structure, the Russian military also formed

a variegated volunteer force organized as a volunteer corps. In the first half of 2023, the Russian
military established the “First Expeditionary Volunteer Army Corps,” which served as an umbrella
formation uniting various so-called volunteer units that either existed or were in the process of for-
mation. This expeditionary volunteer corps absorbed the so-called Reconnaissance-Assault Brigades.*®
At least thirteen different units were known to be included in this volunteer corps, though there
could be more. These volunteer units were originally formed outside of the regular Russian Army
structure, and they exhibited significant variation in size and armament. Despite these differences,
they shared a common characteristic: a heavy emphasis on infantry components with relatively few
armored vehicles compared to standard motor rifle units. For instance, the 1st Recon-Assault Brigade
“Wolves” is believed to consist of between 1,100 and 1,400 personnel and is supported by only three
armored fighting vehicles.

Over the course of 2023, the Russian military steadily adapted its use of expendable forces, stan-
dardizing force structure and integrating a motley mix of volunteer units and specialized units. These
units were expendables of a different stripe, because for quite some time they were not considered
part of the regular military structure. Many were privately funded or regionally organized within
Russia. The main drawback of this approach was that while the Russian military found a way to
optimize small units for assault purposes and offset casualties by using expendable forces, these
adaptations were necessary to resolve larger problems. Mechanized assaults against a well-prepared
defense, with minefields covered by anti-tank guided missiles, supporting fires, and UAS, were
incredibly costly. The Russian military lost large amounts of armored fighting vehicles often in
exchange for paltry gains. Russian forces struggled to coordinate maneuver operations at a larger
scale. They also lacked the necessary enablers such as mine clearing equipment, to support the force

in assaults against prepared defenses.

Prior formations were optimized for a maneuver-based offense, or defense, on a fragmented battle-
field. Russian tactics also heavily relied on attaining a decisive fires advantage, which the Russian
military no longer enjoyed after 2022, and whose net effect was reduced by the increasingly posi-
tional manner in which the war was being fought. Despite having more enablers than most Western
militaries, Russian forces struggled to overcome Ukrainian defenses. Dealing with massed precision
in the close-in fight was a significant part of the challenge. Russian forces, and the stereotypically
lower-survivability design of Soviet equipment, struggled to adjust. The Russian military adapted to
this environment, but in a manner that could at best press Ukrainian forces from one set of defensive

positions to another. This did not enable it to achieve major breakthroughs on the battlefield.

As the Russian force expanded, it learned to operate via smaller groupings and detachments while
conserving armored fighting vehicles. This was not always the case, as the rather costly offensive

actions in the battle for Avdiivka show, in late 2023. Russian forces have fluctuated between
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conducting mechanized assaults, dismounted infantry assaults, and those based on light utility vehi-
cles or motorcycles. The latter started to emerge in fall 2023 and became a more prominent feature
of Russian tactics by spring 2024. Tactical evolution and developments in infantry tactics leading to
specialized assault units is hardly new. This pattern was observed in World War I and World War II.
The development of German assault units was seen as a fairly positive and effective adaptation to the
entrenchments that dominated the Western Front in World War I. The Soviet Army adapted various
types of assault formations during World War II. While in the Russian case assault units made good
use of expendable formations that could offset casualties, it also circumscribed Russian offensive
potential such that even when Russian forces held the initiative across the entire front line with

advantages in manpower, equipment, and artillery, the gains were incremental at best.

Russian Defense in Summer and Fall 2023

In 2023, Russian military performed better when conducting defensive operations compared to
offensive operations. This is not a surprising finding, land warfare tends to favor defense over offense,
with the latter more difficult and complex to organize. Changes to Russian force structure and
composition enabled the Russian military to effectively defend against Ukraine’s 2023 offensive.
From the fall of 2022 through the spring of 2023, Russian forces built layered defensive lines in the
south in anticipation of a Ukrainian offensive there. Forces were distributed relatively equally along

the main possible axis of advance, with reserves established in the rear.

Ukraine’s offensive began with shaping operations in May, followed by an initial attack around
Bakhmut designed to fix Russian forces there. Ukraine then launched offensive operations from
Velyka Novosilka toward Berdyansk, which were meant to pressure Russian forces east of the main
axis of advance. Shortly after, in the beginning of June, Ukrainian forces launched the main effort:
an advance from Orikhiv toward Tokmak. The plan envisioned breaking through Russia’s initial
line of defense quickly with the first echelon of forces (the 9th Corps), then punching through the
remaining defensive lines with the second echelon (10th Corps) and exploiting that breakthrough
with the reserve (Taskforce Marun). In the best case scenario, Ukraine hoped to reach the city of
Melitopol in the south and sever the Russian ground lines of communication from Crimea, though
just reaching Tokmak would have been considered a relative success.”

Ukrainian forces ran into a host of problems with planning, execution. They were not provided with
a sufficient quantity of enablers to overcome the prepared defenses. Notably, Ukraine also lacked
airpower, and was limited to long-range precision fires that could not reach Russian tactical aviation,

or attack helicopter bases in the Russian rear. Though overall Ukraine likely enjoyed a precision fires
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Figure 7: Organization of Ukraine’s Summer Offensive and Russian Defense
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advantage based on the MLRS systems provided by Western countries, precision guided artillery
munitions, and extensive Western intelligence and targeting support. The overall strategy—attacking
Russian forces where they were most fortified, had the least degraded troops, and had anticipated the
main axis of advance—was also questionable. It was essentially accepting a set piece battle against

an entrenched force in the absence of significant advantages or permissive conditions. The concept of
operations may have made sense in theory, but looking at the correlation of forces and the geography
of the battlefield, it did not make sense in practice by May 2023.>° Ukraine’s decision to split forces
and supporting fires along three fronts (Bakhmut, Velika Novosilka, Orikhiv) also did not pay off.

The decision to use newly trained Western units who were inexperienced was another factor con-
tributing to the offensive’s failure. This choice was influenced by the decision to keep experienced
formations fighting at Bakhmut, expending the qualitatively better part of the force both in defense
of the city, and in subsequent counterattacks that summer. Ukraine’s units were split almost evenly
between the main offensive in the south, and those fighting in the east from Bakhmut to Kharkiv.
The main challenges on the Ukrainian side can be summarized as lacking a clear advantage in fires,
an inability to employ forces at scale or effectively coordinate breaching efforts, and an overall deficit

of enablers required to overcome a prepared defense.”!

After the initial breaching effort failed in June, Ukraine switched to a destruction-oriented ap-
proach, with advances via small unit infantry attacks. Ukrainian artillery attempted to establish
fires superiority, attriting the Russian defense and reducing Russian fires. The overall campaign was
characterized by a series of small unit actions fighting from tree line to tree line over the course of
four months.”* This approach preserved equipment, but resulted in incremental gains without break-
throughs. The offensive culminated at the end of September when Ukrainian forces grew exhausted
and ran out of assault-capable infantry. Drained of combat power, Ukraine had few units of action
available, and at that point was cobbling together assault groups. However, it had already been clear
two months earlier that the tactics employed could at best push Russian forces from one prepared

defensive line into another without the ability to establish momentum or exploit those gains.

By August, Ukraine was forced to commit its reserves, which were originally the exploitation force,
making it clear that even in the event of a breakthrough, there would be no additional capacity

for significant battlefield gains. Despite a significant reduction in available ammunition, and little
offensive-capable infantry remaining, Ukrainian forces continued to try and push along the Orikhiv-

Tokmak axis until November.
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Organization of the Russian Defense

In the south, along the main axis running from Orikhiv to Tokmak, the Russian military’s de-

fense was organized under the 58th Combined Arms Army, with supporting units from the Naval
Infantry and numerous territorial troop regiments. Airborne units served as the operational reserve.
In preparing their defense, Russian forces laid down overlapping minefields, concrete-reinforced
trenches, bunkers, and multiple defensive lines with communication trenches between them.”
Although the so-called Surovikin lines appeared doctrinally laid out, the Russian army established a
strong forward defensive line in the scrimmage zone. Defensive fortifications were anchored in towns
such as Robotyne and Verbove. Russian forces elected to defend forward of the main defensive lines,
focusing on the anchoring towns and initial defensive networks. This stymied Ukrainian forces,
preventing them from gaining momentum during the initial assault, but came at the price of much

higher levels of attrition among defending Russian units.

Russian forces employed decoy trenches mined with explosives that could be remotely detonated
once they were occupied by Ukrainian soldiers.’* Russian anti-tank guided missile teams had exten-
sive surveillance forward of their positions. Russian units regularly counterattacked lost positions,
given that attacking units are most vulnerable when they have taken a defensive point and have not
yet had time to consolidate. Minefields presented a critical challenge to Ukraine’s offensive.”” The
defense deployed far more mines than doctrinally specified and in innovative patterns.’® These were
expanded from 120 meters to 500 meters, making them difficult to breach by vehicles with line
clearing charges.”” Individual Russian companies had minefields with hundreds, or thousands, of
TM-62M anti-tank mines in front of their positions.”® Russian units stacked three TM-62M mines
on top of each other specifically to destroy trawls used by breaching vehicles. These were supplement-
ed by smaller numbers of TM-83 anti-tank mines placed in tree lines to target armored vehicles from

the side as they drove down dirt paths that frequently ran parallel.

These anti-tank mines were mixed with anti-personnel mines to inflict greater losses when vehicles
were disabled, including PMN-4 pressure plate mines, OZM-72 bounding mines, and MON-50
and MON-200 directional fragmentation mines.”” Russian forces supplemented these mines with
buried FAB-100 and FAB-250 aerial bombs, which were used in a similar improvised role. This was
partly due to insufficient mine availability to meet minefield depths that were well beyond those
originally stipulated by doctrine. Russian forces also proved effective in remotely deploying mines
with artillery, using ISDM Zemledeliye mine-laying systems, and even dropping mines such as the
POM-3 and PFM-1 anti-personnel mines via drones.*® These were used to saturate lanes cleared by
Ukrainian sappers and to mine roads behind Ukraine’s front lines. Ukraine struggled in employing
mine-clearing vehicles, including those that carry mine-clearing line charges. These vehicles are

typically soft-skinned, packed with explosive line charges, and are often insufficient to clear a path
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through the depth of the minefield. Firing from an exposed position, such vehicles were a priority

target for Russian antitank guided missile teams.

Russian defenses were more successfully concealed because Russian troops determined disposition
and visibility of defenses from Ukrainian forces” perspectives. In other words, they had better quality
control. They utilized tactical drones to ensure fortifications and weaponry were concealed from the
opponent’s perspective. These drones allowed Russian forces to improve concealment and fix errors.
Their widespread use of nets and camouflage techniques, including properly incorporating natural
elements like branches and leaves, effectively concealed individual and squad positions from drones
and satellites. As Ukraine’s offensive progressed, it became clear that areas adjacent to tree lines were
also well-prepared, with concealed defenses. While the visible echeloned defenses of the Surovikin
line easily stood out and drew attention to themselves, the forward defensive lines were much better
prepared than they appeared. These enhancements likely played a role in misleading planning,
causing Ukrainian and Western planners to underestimate the true extent of Russian defenses.

Mines turned the advance into a slog. Even when infantry units could advance on foot, lanes had to
be cleared to bring up vehicles. This complicated casualty evacuation for advancing infantry units
and made it difficult to bring other supporting capabilities critical for sustaining momentum, such as
air defense or logistics, closer to the front line. When paths were cleared, the presence of mines had a
psychological effect on traversing forces that made most combat tasks more difficult.® Other per-
nicious tactics involved preparing trenches for demolition and detonating them as Ukrainian units
entered into fighting positions.®* This meant that assaulting infantry would proceed cautiously and

wait to clear a trench under the assumption that it might be mined for detonation.

Ukraine’s initial breaching effort in the south failed in part because Russian forward positions were
much stronger than expected.®® Russian units fielded densely deployed anti-tank guided missiles
along the forward line. These were supported by artillery, as well as Ka-52 attack helicopters, Lancet
attack munitions, first-person-view drones, and glide bombs dropped from Russian bombers.** Russia
employed modernized Ka-52M helicopters, which could launch Vikhr-1 and longer-range LMUR
anti-tank missiles beyond the range of Ukrainian short-range air defenses. These were supplemented
by Mi-35Ms employing Ataka anti-tank guided missiles and helicopters equipped with directional
electronic warfare pods to suppress air defense targeting radars.”” In many cases, a tank or armored
vehicle would be immobilized after hitting a mine and then would be destroyed by attack helicopters
or drones. Although Russian units were forced to ration the use of artillery due to ammunition

shortages, they had sufficient supplies initially stocked ahead of the offensive to disrupt advances.

30



Doctrinal Orthodoxy and Flexibility

Russian forces appeared to be pursuing an “active defense,” with persistent engagement of the oppo-
nent over the course of the defensive operation, and frequent counter attacks. This was independent
of whether they were engaging in a positional defense along fixed lines, or a more flexible maneuver
defense.®® In practice, this translated to regular counterattacks and efforts to retake lost positions.
That depleted Russian armor in counterattacks, rather than trading terrain to degrade advancing
Ukrainian forces. Although Russia had established an extensive defense in depth south of Orikhiv,
and Velika Novosilka, it was not using it as such.

The Russian approach was aggressive and expensive in terms of manpower, given that Russian forces
had well-established, machine-dug defenses they could retreat to. However, this did track somewhat
with the prevailing concepts in Russian military thought prior to the war: that it should execute a
maneuver defense, in combination with positional defense, steadily drawing the opponent into a fire
cauldron (or fire sack).”” Russian forces in forward positions sought to avoid being decisively engaged.
Units would at times retreat while others counterattacked. As Ukrainian forces advanced, they could
increasingly be ranged from different sides of the pocket by Russian artillery, while Ukraine’s fire
support would be vulnerable in trying to reach the outer edges of the advance. Over time, shorter
range Russian artillery would be able to engage longer-range Western artillery systems fielded by
Ukrainian units. Not only were Russian forces entrenched on higher terrain, with better topogra-
phy south of Orikhiv, but the geometry of the battlefield came to favor Russia once a salient was

established.

The map below illustrates the resulting effect, as advancing forces had to not only overcome prepared

defense but were increasingly surrounded by fires on three sides as a result of their progress.

While Russian forces stuck close to the operational concepts previously outlined, there were doctri-
nal modifications and adaptations at the tactical level besides defense organization. Russian artillery
units began to shift toward greater precision compared to a volume of fires approach. Volume of fire
was tasking on barrels and required large numbers of artillery rounds to be expended to suppress at-
tacking units. This led to improved employment of a reconnaissance fire approach in employing fires
at the tactical level.®® This was always Russia’s intention, going back to Soviet thinking in the late—
Cold War period, during which the concepts of reconnaissance fire and reconnaissance strike com-
plex emerged.” However, the Russian military struggled to implement these concepts at scale in the
first year of the Russia-Ukraine war. Multiple factors could explain Russia’s early failures to execute
a more information-driven or sophisticated way of war: weak organizational capacity, inexperience
in scaling and operating in a contested environment, and poor force quality, with forces lacking the
requisite skills to turn theory into practice. A combination of the above is arguably why the Russian
military struggled at first to effectively integrate reconnaissance and fires to enable dynamic targeting

on the battlefield in a more precise manner.
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Figure 8: Map of Ukraine's Offensive Thrust South of Orikhiv, June 5-

August 29, 2023
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Figure 9: How Reconnaissance Systems Integrate With Automated Command and Control Systems
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While all of these may have been true, it merits noting again that in the initial February 2022 invasion

Russian forces did not deploy in a doctrinally sound manner. Individual formations may have had the

capabilities and relevant unit types in their BT Gs, but their instructions were to rapidly advance, seize

key infrastructure, encircle cities, and block Ukrainian forces. That army was decimated by losses in

early weeks of the war, leaving a broken force that could not reassemble itself in a manner that would

have permitted execution of more complex concepts, or tactics. In short, the Russian army at first was

not executing reconnaissance fire or strike at scale because of how it was told to operate, and by the

time it adjusted the state of the force was not conducive to realizing this way of fighting.
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Shortages of artillery ammunition, growing barrel wear, and a deficit of counterbattery radars that
could enable a more traditional volume of fire approaches invariably forced the Russian military
toward precision. This trend began well before the summer of 2023, but the use of Lancet-3/3M
munitions for counterbattery purposes, Krasnopol-M laser guided artillery shells, and first-person
view (FPV) drones became more prominent during the offensive. Russian forces fielded more types
of drones capable of surveillance behind the front lines and in numbers such that Ukrainian short-
range air defense would be reticent to fire to preserve ammunition. By the end of the summer, FPV
drones proliferated on the battlefield, denying mobility in daytime within several kilometers of

the front line, as a cheap form of precision strike that did not require lines of sight. Artillery unit
behavior changed accordingly. Both sides entrenched, spread out their guns to wait in so-called cold
points, and then drove out to a hot point to fire. Both sides became far less concerned with tradition-
al counterbattery fire, instead parking their guns in protected anti-drone shelters.

Russian Force Structure Adaptation During Ukraine's Summer 2023 Offensive

By the time Ukraine had launched its summer offensive, Russian force structure had evolved consid-
erably following a period of mobilization and stabilization. Along the Tokmak axis, the Russian units
holding positions included the 503rd Motor Rifle Regiment, the 291st Motorized Rifle Regiment,
and the 71st Motor Rifle Regiment. Russia’s 291st Motorized Rifle Regiment (42nd Division, 58th
Combined Arms Army) defended a key part of the front south of Orikhiv that included the town of
Robotyne.”” They were supported by 70th MRR, and several territorial troops regiments 1429th, and
1430th. By late June, the 291st MRR was reinforced with a Storm detachment, two Storm-Z convict
detachments, multiple companies and reconnaissance groups from the mobilized Territorial Troops’
1430th Motorized Rifle Regiment, a company from the 71st Motorized Rifle Regiment, an Akhmat
motorized rifle battalion, and a battalion from the 810th Naval Infantry Brigade.

The regiment itself had been expanded. Russia added a fourth motorized rifle battalion to the regi-
ment’s table of organization, which lacked armored vehicles like the other battalions, to provide more
infantry. Compared to its prewar structure of three motorized rifle battalions, the 291st defended
with a force closer to the size of six or more infantry and motorized rifle battalions, plus a tank bat-
talion and other supporting assets.”' Notably, the size of these infantry battalions had also increased

back to 500 personnel from the prewar reduced formations.

The regiment defended with two echelons and a strong anti-tank reserve. In fall of 2022, the Russian
military generated several dozen reserve anti-tank battalions which were deployed to reinforce these
lines. The first echelon was held by two of its motorized rifle battalions reinforced with the less-well-
equipped and -manned companies from the 1430th Motorized Rifle Regiment and several Storm-Z

detachments, as well as a battalion from the more elite 810th Naval Infantry Brigade, which was
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defending Robotyne. The second echelon was composed of two motorized rifle battalions, and the
tank battalion was held in reserve. The regiment’s other motorized rifle battalion was rotated to the
rear to receive new equipment and personnel, and additional companies from the 1430th Motorized
Rifle Regiment were used to replace losses in the first echelon. The presence of this regiment suggests
that at this point Russian forces appeared comfortable deploying mobilized formations to undertake
key defensive tasks along forward positions.”? Elements from the 22nd Spetsnaz Brigade were also

operating along the regiment’s front.

Figure 10: Order of Battle Showing 291st Motor Rifle Regiment and Attached Units at the
Time of the Offensive
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Compared to Russian defenses earlier in the war, the 291st Motorized Rifle Regiment defended
significantly less frontage, approximately 11 kilometers (6.8 miles) across and 16 kilometers (9.9
miles) in total depth. With additional reinforcements, it had sufficient forces to maintain a second
echelon of defenses as well as a reserve. The width of the frontage covered by regiments was smaller
than what existing Russian doctrinal norms dictate, which suggests the force density was inten-

tionally increased in anticipation of the attack along this axis. The 291st could also afford to rotate
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battalions when they sustained attrition, so the exact units and composition have varied over the past
two months. Indeed, it appears the Russian military had decided to not rotate the regiments holding
the front line but instead to rotate companies and battalions from other formations. This is true for
both elite naval infantry units and the mobilized territorial troops regiments. The 291st regiment,
along with its multitude of attachments, was situated behind well-fortified prepared positions, dense
minefields, anti-tank ditches, and other obstacles.

Figure 11: Illustration of the Defense of Robotyne by 810th Naval Infantry Brigade Along With
Defensive Fortifications and Minefields
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Over the course of its offensive, Ukraine eventually deployed its reserves—task force Marun, which
consisted of several airmobile brigades. Having seen Ukraine’s reserves committed and the rest of
its force engaged along the other two axes (Velika Novosilka and Bakhmut), Russian forces also
deployed its reserves, namely elements from 7th Air Assault Division and 76th Air Assault Division.
The 76th rotated in and began to take over defense at Verbove and south of Robotyne. Although
Ukrainian forces eventually took the town, its offensive culminated without a major breach of

the Russian lines further east or south. Ukrainian forces continued small unit attacks through
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November, which were counterattacked by Russian airborne units that took on the role of quick
reaction forces. Russian forces showed doctrinal flexibility at the tactical level, including better
integration between combat arms and air support. However, their decision to prosecute an active de-
fense with frequent counterattacks proved costly. The fairly narrow salient created by the Ukrainian
advance did not prove vulnerable to counterattack either. Ukrainian forces continued to hold much
of the terrain they initially took in the south well into 2024. The Russian military was better served
establishing a fire cauldron, combining maneuver defense with positional defense, rather than

seeking to regularly contest the initiative.

One of the glaring differences between Russia’s failed winter offensive and its successful defense in
the summer and fall was that in the winter the Russian military relied on a small slice of its force.
The reservists it mobilized were not capable of offensive action, while the rest of the army was trying
to recover and stabilize its front lines. In the conduct of defensive operations, the Russian military
engaged its entire force. Units of different types were attached to regiments, with reservists par-
ticipating. Support elements were better integrated, reserves established, and frontline units could
be rotated because the force had been replenished by May-June of 2023. Russian forces also had
substantially more time by that point to absorb mobilized personnel and cohere new units. When
on offense, the Russian military struggled with scaling operations and combined arms integration.
On defense, this was much less the case and only reemerged as a problem during counterattacks.
Nonetheless, Ukraine was able to inflict significant losses on Russian forces and made good use of

long-range precision fires against Russian artillery.

Limitations and Vulnerabilities

Ukraine effectively used Western provided long-range precision strike systems during the offensive.
While the deep battle was insufficient to compensate for the lack of success in the close battle,
precision strike did attrit the Russian defense over time. Ukraine employed large numbers of guided
multiple launch rocket system (GMLRS) missiles in counterbattery fire and long-range air-launched
cruise missiles against Russian command posts. Yet, by this stage, the Russian military had hardened
many of its command posts, dispersed logistics, and relied significantly on trucking without large
ammunition dumps near the front line. There were still some successes in striking Russian com-
manders, but nothing comparable to the impact when these types of capabilities were first introduced
in 2022. Russian units had taken the time to wire communications, and the defensive network as

a whole was far less vulnerable to Western precision-strike capabilities. Russian electronic warfare
systems also proved increasingly effective against Western precision-guided munitions, significantly
degrading their overall impact by this point in the war. For example, by August 2023, the observed

effectiveness of Excalibur precision-guided artillery rounds was 6 percent.”
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Ukraine could not attain more than a two-to-one fires advantage over the course of the offensive,
which proved to be notional parity. Ukrainian forces at the point of contact were qualitatively better,
but small unit attacks could not generate larger effects. One lesson from this could be that Ukrainian
forces simply did not mass, and their inability to scale offensive action was the core issue. While this
is true, the combination of maneuver and positional defense offered by Russian forces, combined
with force structure and doctrinal alterations, proved challenging. Ukraine also lacked the key
enablers necessary to overcome defensive emplacements, including mine breaching equipment, mine
clearing systems, support for electronic warfare capabilities, and short-range air defense. (Western
militaries are likely to come up short in the same departments when looking at their force struc-
tures.) It is unclear if massing would have enabled Ukrainian forces to achieve a breakthrough or
simply to breach Russian defensive lines with very high losses and still culminate well short of their

objective.

Russian units that were defending, including forward positioned Storm-Z convict detachments,
often held the line. Some Russian units fled during the initial attack, but this was not a widespread
phenomenon. On balance, the Russian military’s morale and staying power proved better than
anticipated. This raises difficult questions about the presumed low morale at the time, which figured
heavily into planning for the offensive. Maneuver did not induce shock, or the requisite cognitive
effects to break the Russian force. The case reinforces the challenge of integrating intangibles, such
as morale into assessments and plans, given observed effects are highly inconsistent. Some Russian
units were defeated by smaller Ukrainian elements, some abandoned positions, and others held the
line. Yet, in aggregate, the Russian military’s morale held and was not a critical factor. What proved
more important was the fact that Ukraine lacked a fires advantage, could not effectively scale force
employment in offensive operations, and was not provided sufficient enablers to overcome a complex

network of prepared defenses.

What may have transpired is that planners misinterpreted Ukraine’s breakthrough at Kharkiv in
September 2022, which occurred because of severe manpower shortages across Russian forces, and
presumed that morale would be an important factor.” The Russian retreat at Kharkiv turned into a
rout, but due to conditions established through high rates of attrition, structural manpower deficits,
and an incohesive grouping of forces.” The situation south of Orikhiv and elsewhere along the front
line in 2023 was almost completely the opposite of the conditions at Kharkiv in 2022. Russia had

a high density of forces that were cohesively assembled and held well-defended terrain.”® Ukrainian
forces did not positively shape the conditions through attrition or effective employment of fires to
attain shock and suppression. Coordination between fires and assaulting troops during the initial
breaching operation was poor, with some formations moving forward hours behind the sequencing
in the plan. The qualitative advantage derived from Western long-range precision capabilities was

insufficient to prove decisive and could not establish fire control, even within a few kilometers of the
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front line. There was also no element of surprise, given the assault and likely vectors were telegraphed
in advance. The overall result should prove sobering for advocates of decisive cognitive effects at-

tained by successful maneuver in the context of a prepared defense.

Postscript: The Russian Offensive in Avdiivka

Before Ukraine’s 2023 offensive ended, Russia launched its own offensive operation on October 10,
in and around Avdiivka, a city in Donetsk. Avdiivka had long been held by Ukrainian forces, with
well-established forward defenses. However, the city was in a salient, with Russian lines stretching
around it, making it a likely target for an envelopment by pressuring the flanks. It also lay along a
route towards the transit hub of Pokrovsk. Russian forces launched a large-scale mechanized assault
in an effort to break through the flanks of the city in October 2023. The attack involved multiple
reinforced companies, employing what were essentially battalion sized formations. An offensive effort

of that scale had not been attempted by Russian forces since spring 2022.

The initial assault made gains but failed to achieve a breakthrough, leading to several months of
fighting, an eventual Russian success in taking Avdiivka by February 2024. However, the Russian
military paid a high price in losses of armored fighting vehicles equivalent to more than one com-
bined army. The battle for Avdiivka demonstrated that Russian forces could, over time, restore

the ability to conduct offensive operations at scale but all the same lacked the ability to convert
those advantages into successful breakthroughs. This was in large part due to a deficit of means to
overcome minefields and a lack of counters to Ukraine’s UAS. It is quite possible that the failure

to breakthrough at Avdiivka, and the high price paid over those months of fighting, drove Russian
forces to focus more and more on small-scale unit tactics as a way of mitigating costs. The force
itself appeared more capable of larger operations by fall of 2023, but it lacked answers to the same
challenges Ukrainian units faced over the course of the summer. Fielding larger formations resulted
in higher losses, but not significantly greater gains. The rate of attrition was arguably too costly to
sustain, and in the absence of a better warfighting concept, Avdiivka only reinforced the overall trend
in 2023. This saw Russian forces keep assaults largely at the assault group/detachment level with

occasional attacks by mechanized company sized formations.

Russian fires advantage was not sufficient to prove decisive, despite the added firepower provided

by standoff aerial strikes. Russian tactical aviation conducted intense bombardments of Ukrainian
positions with glide bombs in the city, and its large industrial zone. These had a suppressive effect,
negatively impacting morale. Yet the glide bomb strikes remained inaccurate forms of bombardment
and were not well integrated into ground operations. This was not a form of close air support. Over
time Russian airstrikes would become more accurate, and effective, but by themselves they did not

offer a decisive advantage.
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The situation in Avdiivka had temporarily stabilized in December 2023, before Russian forces con-
tinued to press in and make gains over the course of January, eventually forcing a Ukrainian with-
drawal in mid-February. A shortage of combat capable infantry, combined with shell hunger, and
an inability to counter Russian air strikes ultimately forced Ukrainian units to retreat. The primary
issue for Ukraine was insufficient manpower, forcing a variegated grouping of forces to defend the
sector alongside the 110th Mechanized Brigade. It was common practice for the Ukrainian Armed
Forces to redeploy more capable brigades or a few battalions from them to firefight a deteriorating
situation. In this case the reinforcements included the 47th Mechanized Brigade, which was pulled
out from Orikhiv, along with elements of 3rd Assault Brigade which was reconstituting after fighting
at Bakhmut. In addition, Ukraine deployed special forces units and some of the more elite UAS
formations to stem the Russian assault. Yet over time the Russian attacks wore down the defending
grouping of forces, eventually breaking through in the eastern part of the city and threatening to
sever Ukrainian units holding the southernmost positions. Capturing Avdiivka proved a costly
victory for the Russian army and, if anything, demonstrated that given Russia’s ambitious war aims,

the military could not afford equipment losses of that size for a single battle over a city in Donetsk.

Tactical Adaptation and Innovation: Uncrewed Systems and Electronic Warfare

This section focuses on the evolution in Russian employment of uncrewed systems of various types
and electronic warfare systems.”” Both represent areas of innovation that were mentioned, but not

covered extensively in the preceding discussion on tactical adaptation and force structure. They are
also interrelated because electronic warfare systems were one of the principal counters developed to

address the proliferation of uncrewed systems on the battlefield.

Russian forces spent years developing uncrewed aerial systems (UAS), along with tactics, techniques,
and procedures for their employment. These were first used in a rudimentary fashion during conflicts
in the preceding decade, such as the Russia-Georgia War of 2008, and then more visibly in support
of artillery units during the 2014 Russian invasion of Ukraine. Russian forces employed uncrewed
systems much more extensively during the intervention in Syria in 2015. Over the course of Russian
operations in Syria, which continue to present day, Russian forces steadily matured the employment
of UAS for intelligence, surveillance, and reconnaissance purposes (ISR). Many of the systems
initially used then to support Russian air operations were license production Israeli variants. These
were contexts in which drones were used in support of relatively small-scale operations and under
permissive environments. Opponents did not have capable counter-UAS capabilities, or electronic
warfare systems. The Russian military also followed closely the decisive role that Turkish and Israeli

drones played in the Nagorno-Karabakh war of 2020.
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Prior to the full-scale invasion of Ukraine, Russian military officials emphasized the necessity of pro-
curing and integrating UAS.”® Russian force structure changed to accommodate drone companies,
and the use of drones grew across Russian exercises. These systems were seen as the central recon-
naissance component of the aforementioned reconnaissance strike and reconnaissance fire complexes.
However, in the early days of the 2022 invasion, Russian armed forces did not employ these systems
effectively. Russian units attempted a lightning advance without supporting components deployed

or fires organized. Many were in the rear of stretched out Russian columns, which were sticking

to roads. This resulted in a poor situational awareness among Russian forces, particularly at lower
command levels.”” Initially, Russian forces had limited quantities of reconnaissance systems and only

a handful of medium endurance strike drones, such as the Orion UAS.°

The Orlan uncrewed aerial system, the so-called workhorse of the Russian military, was described as
one of the most valuable sensors in the Russian reconnaissance system.®! But the system was not well
integrated. Data transfer depended on the availability of other systems, such as Strelets, and proper
training.®* The Orlan was intended to be used for target identification, laser guidance for preci-
sion-guided munitions, and electronic warfare applications.®® Yet, Russian forces struggled to engage
in dynamic targeting and effective employment of drones, compared to the organic proliferation of
commercially available systems across the Ukrainian military. This gave Ukraine a decisive advantage
early on as it engaged in bottom-up adaptation and rapidly adopted commercially available UAS for
intelligence, surveillance, and reconnaissance purposes. Within a few months, Russian forces began
to adopt Ukrainian approaches, procuring commercially available systems and pursuing similar tac-
tics.%* Russian units also turned to informal assistance networks, seeking drone contributions from
volunteers and allowing citizens to procure drones for military units.*” Commercial drones supported
combat operations by providing real time reconnaissance of one’s own and the opponent’s positions,

and they acted as cheap strike systems capable of carrying mortars or grenades.®

The Proliferation of Drones

Over the course of 2022, several cycles of adaptation led to the proliferation of UAS across the
Russian military, the widespread use of commercial systems for reconnaissance and strike purposes,
and the greater integration and experience of operating them in contested environments. Ukraine
often led in terms of battlefield innovation, leveraging civilian developed software, hardware, and
tactics, but the Russian military copied successful tactics and expanded their use across the front
line fairly quickly. Russia was advantaged in cheap, but effective military UAS systems that had
greater endurance, like the Orlan. These it had in larger numbers compared to Ukraine’s military
and production increased after 2022. Russia also invested heavily in remotely operated strike muni-

tions, such as the Lancet, which would evolve to become an effective counter-battery system on the

battlefield.
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Opverall, Ukraine was better at innovation across a fragmented defense sector comprised of many
small companies, entrepreneurs, and civil society innovators. They quickly generated solutions which
could be adopted by parts of the force. The most innovative UAS strike units were started by entre-
preneurs, run by volunteers, and only later integrated into regular Ukrainian military structures.
Many developed their own drones, munitions, and systems specialized to their needs. Conversely,
Russia’s state dominated enterprise, and more centralized decisionmaking could rapidly scale pro-
duction once they chose which types of UAS or strike munitions to invest in. Russia’s defense sector
could also iterate over the course of several months, producing newer versions of strike drones, or
one-way attack munitions. Both Russia and Ukraine benefited heavily from being able to import
Chinese commercial UAS, but most importantly large volumes of cheap Chinese components that

could be used to quickly produce new types of UAS or EW systems.

Over the course of 2022-2023, Russia fielded Chinese-made commercially available drones same

as those employed by Ukrainian forces. These included DJI's Mavic, Matrice, and Autel quadcopter
UAS. Orlan-10 and Orlan-30 variants became the workforce of the Russian fleet, alongside the Zala
421-16 and the Supercam UAS. These medium endurance UAS proved a significant challenge for
the Ukrainian military.®” Orlan variants operate at higher altitudes, often beyond the range of many
electronic warfare systems, while older air defense systems are not optimized to counter them. These
types of drones are also less susceptible to man-portable air defense systems (MANPADS) and are
often cheap enough to make engagement cost prohibitive over time. They are slow moving, and

produce a weak heat signature, such that legacy MANPADS miss at a higher rate.

Still, shooting down UAS was common in 2022, but in 2023, the Ukrainian military’s greater
scarcity of air defense ammunition began to intersect with the Russian military’s higher availability
of UAS platforms. This created a dilemma for Ukrainian forces: should they permit persistent intel-
ligence, surveillance, and reconnaissance to the enemy, or expend air defense munitions and shoot
the system down, knowing it would be replaced in a matter of minutes? The inevitable result was that
Russian Orlan or Supercam began to operate over Ukrainian front lines, offering persistent visual

coverage at 50-100 kilometers depth from the front.

One of the roles UAS took over relatively quickly in the Russian armed forces was that of counter-
battery fire. Russian artillery using unguided munitions had not proven to be particularly effective in
a counterbattery role throughout most of the war. Ukraine targeted Russian counter-battery radars
to further reduce effectiveness, especially during offensive operations in 2023. By mid-2023, the
primary threat to Ukrainian artillery was from Lancet loitering munitions. At the beginning of its
full-scale invasion, Russia possessed a small amount of these munitions. But, over time, the Russian
government significantly scaled up Lancet production. As a result, many Russian units have Lancet
support. They have proven difficult to counter given the high rate of production, relative ease of use,
and effectiveness. Visual evidence of Lancet strikes grew significantly from 2022 to 2023, suggest-

ing a many fold increase as the system became commonplace along the front line.*® Alongside the
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Lancet, Orlan-30s were commonly used with
laser designation to target for Krasnopol-M
artillery rounds. Krasnopol-M proved effective
against positions designed to stop Lancets and
other types of strike UAS.

The Lancet has evolved over the course of the
war, with new variants such as Izdeliye 53 and
55 deployed, extending the weapon’s range.
There are isolated cases of Lancet munitions
striking targets to a depth of 80 kilometers.
Lancets operate as part of a reconnaissance
strike system that relies on other less special-
ized drones for target identification, typically

Orlan-10 or Supercam UAS. Once a target

is located, a Zala 416-16 UAS is deployed to
provide targeting guidance for the Lancet Example of a Ukrainian Panzerbaubitze 2000 self-propelled

operator. These systems are not easily targeted artillery piece parked in anti-drone shelter. (November

because of their high mobility and low-profile ~ 2023. Orikbiv-Tokmak direction.)

setup. Lancet and Zala UAS are launched

employing catapults, towed by light utility vehicles. Occasionally Ukrainian forces have been able to
strike these units while deployed, but they have to be located in the open well behind the front line.

The most common counter to Lancet systems is a combination of metal screens welded onto vehicles
and large anti-drone nets covering artillery shelters. By 2023, Ukraine had housed most artillery
systems in a camouflaged shelter with layers of anti-drone nets. Another approach is to set up real-
istic decoys to fool the reconnaissance drone operator into believing they have detected a high-value
target. Compared to other systems, the Lancet is much more resistant to electronic warfare, although
the command signal from the other UAS in its kill-chain can be detected, providing some warning
that it is inbound.

Adoption of First-Person View Strike Drones

Following Ukrainian success in employing first-person view (FPV) UAS in late 2022 and early 2023,
Russian forces also began to adopt them. Russia used them sporadically during the Ukrainian offen-
sive in early summer of 2023 but not decisively. Their use increased over the course of three months,

and by the end of the Ukrainian offensive, they became one of the principal factors on the battlefield
denying mobility typically to a depth of 5-10 kilometers. This necessitated Ukrainian forces to
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resupply at night, with units moving to their positions typically on foot and in small groups by day.
It also hampered Ukrainian mine clearing efforts, since sappers could become priority targets. Mine
clearing had to be done by smaller groups, and often at night, to avoid the threat of FPV strikes.

By mid-2023, FPVs had emerged as indispensable assets in the arsenals of both Ukrainian and
Russian military forces, significantly enhancing both offensive and defensive operations. They
provided greater flexibility for smaller units, such as squads, platoons, or companies on the tactical
level. Initially, this referred to quadcopters which were primarily engaged in reconnaissance, and
artillery fire adjustment. Later, the term “FPV” became associated with racing drones, that were op-
erated by pilot worn helmets. These drones were equipped with explosive charges, and rudimentary
fuses, flown directly into targets at high speed. Both suicide drones and reconnaissance quadcopters

became essential battlefield tools.

The initial adoption of FPVs happened rather organically. It took time for these drones to be pri-
oritized for scaled up industrial production in the summer of 2023. An official guide designed for
Russian troops defines FPV drones as tools that enhance the capabilities of units in targeting enemy
personnel, vehicles, and other objects, as well as providing situational awareness for commanders and
management bodies during combat actions.®” Russian forces emphasized that the compact geomet-
rical dimensions of FPVs, low thermal contrast, and high flight speed distinguish small-sized UAS.
Their economical cost and diminutive size make these types of UAS challenging targets for conven-

tional anti-aircraft systems.
Below is the fairly broad list of roles that the Russian military defines for FPVs.”

* Reconnaissance: Detecting and surveilling enemy objects, tracking routes of enemy personnel

and vehicles, and identifying evacuation and rotation points.
 Artillery fire correction: Adjusting artillery fire during combat.

* Direct fire engagement: Targeting both stationary and moving personnel and providing fire

support for advancing and defending forces.
* Airborne engagement: Intercepting enemy drones.

* Demonstrative and misleading actions: Confusing the enemy about true intentions or to

deter specific enemy behaviors.

* Remote mining: Deploying mines.
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FPV drones are quite cheap and easy to make. But they are also vulnerable to jamming and frequen-
cy interference from other drones and are heavily dependent on pilot skill. As will be discussed in the
next section, Russian units became proficient at detecting the command signal frequency of opposing
FPVs and tuning electronic warfare systems to jam that spectrum. FPVs also interfere with each
other and can cross video feeds with opposing FPVs in close vicinity, making massed employment
impossible in any short radius. The standard lightweight FPV can only carry payloads weighing 2

to 5 pounds (0.9 to 2.3 kilograms). The operator has to attach the payload, and fuse the munition,
which is quite dangerous. Payloads themselves were typically improvised in 2023 (lightened rocket
propelled grenades, fragmentation, or thermite munitions) although both Russia and Ukraine have
shifted to specialized payload production for FPV strike drones. FPVs have evolved since 2023, with

improved performance, and more standardized munitions.

Specialized Applications

Another commonly used tactic that became widespread in 2023 was Russia’s deployment of drone-
dropped gas canisters. The tactic involved artillery or mortar fire on positions, forcing defenders to take
cover. Once defenders were concealed in confined spaces, Russian forces deployed two drones: one with
a payload containing an explosive device and the other with an aerosol grenade K-51 containing tear
gas. Drone operators would try to drop the grenade at the entrance to the shelter, with the goal of using
gas to induce panic among the defenders and force them out of cover. Once this occurred, they were

targeted by drones with explosive payloads, FPV drones, or other means of attack.

Beyond their application in strike reconnaissance and strike roles, UAS have been increasingly used
to drop mines. These include the scatterable PTM-3 anti-tank and POM-2 and POM-3 anti-person-
nel mines. In this manner, drones have been used to compensate for a lack of scatterable mines that
can be deployed with artillery or multiple launch rocket systems. Russian engineers also used UAS,
including FPVs, to emplace mines, including POM and PMN-4 anti-personnel mines and heavier
PTM-3 and PTM-4 anti-tank mines. Ukrainian drone units have also proven adept at mine laying
using UAS. These were employed widely in defense of the marine lodgment held at Krynky in the
fall and winter of 2023.

These types of UAS offset artillery ammunition requirements for both sides and proved particularly
useful in the support of defensive operations, but they were not a serviceable replacement for artillery
or other major weapon systems. By late 2023, Russian forces had reestablished superiority in fires.
They increased production of FPVs to establish a degree of quantitative superiority in strike drones
as well, pursuing both rather than treating one as a ready substitute for the other. The Russian rate
of artillery fire grew as munitions became more available; at the same time, the number of Russian

drone strikes reported by Ukrainian forces also increased significantly.”’ Ukraine’s success was in
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large part due to integration of UAS into its military ecosystem by leveraging commercial technolo-
gy, and indigenously developed software applications. These applications offered web-based interfaces
for units to monitor drone feeds. Starlink terminals provided connectivity, which enabled Ukraine to

integrate forward deployed UAS operators, with command posts, and supporting units in real time.

However, in 2023 Russia was overall better at scaling production and distributing FPV drones in
large numbers to its units across the front. That assessment should be caveated when it comes to
FPVs, because in late-2023 Ukraine ramped up its own production, attaining relative parity in 2024.
It is perhaps more accurate to say that the Russian defense industry was better able to scale specific
systems, like the Lancet, or longer-range reconnaissance UAS. Both sides relied on components from
China in the assembly of FPVs, but Russia’s defense industry was able to import these more easily.
The overall Russian advantage in medium-endurance drones became significant in the latter part

of 2023, and early 2024, leading to improvements in dynamic targeting behind the front line. The
ability to conduct persistent surveillance behind the front line aligned with growing organizational
capacity and experience in the Russian armed forces, which in turn enabled them to improve the

effectiveness of reconnaissance strike and reconnaissance fire contours.

Russian Force Structure Adaptations

Prior to the war, UAS companies multiplied across the Russian armed forces, with one allocated

per brigade. There were several thousand UAS systems in the overall force.”> This figure may seem
impressive, but compared to loss rates in 2022, the number of UAS initially available was relatively
paltry. Between 2014 and 2022, the Russian military added UAS squads, platoons, and companies
to extant force structure. This was a process born of experimentation with how best to organize UAS
units. In 2023, the Russian military further evolved this force structure to accommodate a greater
role for UAS related missions and tasks. UAS are more force structure intensive than may appear,
with several personnel required for a FPV section, more to pilot the signal retransmitting drone,
others for reconnaissance UAS, and so on. For strike UAS, a pilot, copilot, technician and weapons
specialist may be required. For example, new reinforced assault motorized rifle battalions formed in
some brigades had an organic UAS platoon with twelve soldiers. This included a reconnaissance UAS
team and an FPV squad. FPVs were also organically integrated into the UAS companies at the bri-
gade level.”” Specialized UAS units saw expanded use, including various types of irregular formations
such as the Pavel Sudoplatov battalion. This approach mirrored the Ukrainian experience, expanding
existing drone platoons and companies to accompany FPV squads, and developing specialized UAS
units that could deploy to different parts of the front.

Given the diversity within Russian forces deployed in 2023, there was unlikely to be a standardized
structure for UAS units, though this will likely emerge after the war. Volunteer units had greater
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freedom to experiment and access to informal assistance networks. Although this applies more to
post-2023 developments, the Russian Ministry of Defense has been experimenting with new types

of formations.”* Russia also began forming larger UAS formations, such as regiments, likely as future
army or division-level assets. These regiments are slated to have four strike or reconnaissance-strike
UAS battalions.”” The trajectory appears to be to create formations that give army commanders
sizable UAS assets that can then be distributed in support of tactical formations, and higher level ISR
capabilities to support strikes at more operational depths. These are likely to be paired with observ-
able delegation of long-range strike capabilities, making them accessible to lower echelons, such as
Iskander-M short range ballistic missile units. The driving constraint on Russia establishing more
UAS units could be the training pipeline.

In examining technological innovation, tactical adaptation, and force structure changes, it is clear
that UAS have entrenched themselves within the Russian military and are one of the critical factors
enabling the way it fights. However, the context in which UAS emerged and came to prominence on
the battlefield has been one where maneuver was heavily constrained, with front lines largely static
over the course of 2023. Both sides were already struggling to mass combat power, and employ forces
at scale, prior to the spread of tactical strike drones. This made strike drones much more effective in
denying maneuver to the relatively small detachments conducting assaults. Furthermore, fighting
had become static and routinized, enabling FPV teams and reconnaissance units to defend or attack

much more easily.

Despite the lengthy front line spanning over 1,000 kilometers (620 miles), fighting typically occurred
in only a few sectors at a time. This meant that specialized drone units could firefight, deploying
where they most needed to counter advances. Skill and proficiency in employment of UAS was a
major differentiator in 2023, with some units pursuing a more systematized way of fighting, inte-
grating UAS with electronic warfare, and other capabilities. These more elite formations were not
representative of the whole and, as is often the case, their approach proved difficult to scale across a
variegate force. Hence there was a considerable range in performance of UAS units depending on the
level of training, funding, technical sophistication, and experience. These considerations are useful in
evaluating whether these types of UAS, or the tactics as seen in 2023, would play the same role in a
different war. Would they prove as relevant during the initial period of a future war, where maneuver
formations operate more freely in the absence of prepared defenses and forces are employed on a
much larger scale? Could assaulting formations be effectively protected from these types of systems,
overrunning defenses and forcing drone teams to displace? Will future counter-UAS capabilities
include offensive reconnaissance-strike means that can detect and engage emitting drone units? Will
different classes of UAS to some extent counter themselves? For example, FPVs are increasingly used
as interceptors to counter multi-rotor drones, and larger winged ISR platforms. These questions are
worth considering in evaluating the potential impact of UAS, both their advantages and limitations,

under different future contexts.
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Evolution of Electronic Warfare on the Battlefield

Electronic warfare (EW) was a priority for the Russian armed forces well before the war, with nu-
merous capabilities already deployed. In addition, electronic warfare troops within the Russian mil-
itary and various electronic warfare units were already formed, such as EW battalions in combined
arms armies and EW companies in divisions.”® These capabilities were distributed across maneuver
formations, within specialized EW brigades that were allocated per military districts, in fleets, and
EW units in the Russian Aerospace Forces. EW has quickly evolved in this war, partly in response
to the widespread use of UAS, which led to a multitude of counter-UAS technologies (C-UAS). As is
often the case when new capabilities are deployed, they drive cycles of adaptation and new counters.
UAS and EW have therefore coevolved on the battlefield in a sustained contest against each other.
Russian EW systems are now smaller and more capable than in the past, with defensive modules for
vehicles, trench EW units for individual soldiers, and hand-held EW systems to counter FPV drones
or detect them on approach. Both Russia and Ukraine became more adept in integrating EW into
the fight, employing systems to intercept drone signals and communications, improving their ability
to triangulate emissions, and leveraging EW in fire support roles.

Early on, Russia’s inability to fully utilize EW systems, which had been originally seen as a major
advantage of the Russian military, matched the lackluster performance of its drone units. Much of
this can be tied to the nature of the initial Russian operation, where units did not deploy as com-
bined arms formations, but rather raced
in an almost administrative fashion to
seize key junctions and blockade cities.
In those early weeks, Russian forces

had not coordinated and deconflicted
operations across the force, leading to a
myriad of problems between commu-
nications units, EW units, air defense,
tactical aviation, and others. However,
in contrast to UAS for reconnaissance
purposes, Russian forces did employ EW
extensively to suppress Ukrainian air de-
fense systems.”” In subsequent months,
Russian forces actively increased the

use and effectiveness of their EW

capabilities.” They employed systems

A Bradley Infantry Fighting Vebicle, which had withstood like Krasukha to counter Ukrainian
multiple FPV and Lancet strike munition hits over the course aircraft and UAVs,”? Zhitel variants to
of the war (47th Separate Mechanized Brigade, outside interfere with satellite communication,
Pokrovsk, June 2024).
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GPS navigation, and telephone networks,'® and Leer-3 systems to intercept GSM signals and locate

enemy combatants.

The early part of the war also saw a great deal of EW fratricide among Russian units, which affected
everything from communications to weapons performance. Aircraft struggled with interference

from their defensive electronic counter measures wingtip pods. EW units jamming was particularly
disruptive to communications, given many units had to switch to unencrypted radios early on due to
an inability to make encrypted communications work across a variegated force. The Russian military
struggled to employ EW effectively because of these issues, a failure to properly deconflict operations,
and the added complexity of having numerous auxiliary forces involved in the operation who them-

selves were not interoperable with the regular army.

As a general trend, EW has since become distributed across the front line. These capabilities are less
tied to vehicles or larger platforms, becoming smaller, cheaper, and more expendable like the UAS.
Before the war, Russian EW systems were largely modernized versions of late-1980s Soviet equip-
ment that employed tracked or wheeled vehicles. Emitters were tied to larger platforms, such as the
Zhitel R330-Zh. Russian Zhitel systems proved effective, operating up to 30 kilometers (19 miles).
They successfully disrupted GPS-guided munitions and impacted the accuracy of GMLRS Excalibur
rounds, and joint direct attack munitions (JDAM)."”" At the same time, over the course of 2022 and
2023, Russian forces lost at least twenty systems from the Zhitel family of EW, equivalent to the
potential of several EW companies. Around fifteen of these were destroyed either in 2023 or early
2024, usually within 10 to 30 kilometers of the front line. Given the vulnerability of such systems to
precision strikes and their visibility on the battlefield, Russian forces shifted to lighter platforms and
dismounted the antenna from their vehicles.'” This exposed the antenna but not the platform itself.
Pole-21 emerged as one of the best performing Russian electronic countermeasure systems, often
deployed with the antenna detached, rather than being mounted on its large parent platform.

This evolution of EW was a logical response to the expansion of UAS in reconnaissance and strike
roles. To counter the drone threat, Russian forces established multiple layers of defense. Within 1
kilometer from the front line, observation posts equipped with visual and radio detection tools, in-
cluding small EW devices (anti-drone guns, Groza 04, and drone suppressor Harpy), were deployed
to detect and notify forces of enemy drone usage and destroy enemy drones. Infantry units along the
front line also used portable trench EW systems, which provide limited coverage within a few dozen
meters. About 1-3 kilometers from the front line, battalion-level stationary radio interference posts
equipped with small EW tools (Silok and Groza 04) were used to detect and disrupt enemy drones
using radio frequencies. EW systems have also proven effective in detecting and locating transmis-
sions from communication systems, particularly those provided to Ukraine by the West, like L3
Harris radios.'”® Approximately 3—5 kilometers from the front line, Russian mobile anti-drone posts

equipped with visual and radio detection tools, EW systems, and firearms were positioned along
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main drone flight routes to detect and notify forces of enemy drone usage and disrupt enemy drone
radio signals. During assault operations, a mobile EW group could be deployed to cover assault
groups by advancing to the deployment line and activating an EW system. This then created a small

area of defensive EW coverage to protect the advancing formation from enemy FPV drones.

In 2023, there was a surge in Russian EW systems dedicated to countering UAVs, such as Repellent
and Shipovnik-Aero. Portable systems such as the LPD-801 were extensively deployed to lower-level
echelons, saturating the battlefield with EW equipment.'®* According to the London-based Royal
United Services Institute, such or similar systems reached the majority of Russian platoons.'” They
were also prominently used in support of defensive operations during the Ukrainian offensive.'® The
effectiveness of Russian EW systems varied depending on where the systems were used. For instance,
in open terrain, the Kupol-PRO EW system—used to interfere with the UAS navigation, control,
and data link channels—proved effective in Zaporizhzhia Oblast, resulting in fewer FPV strikes

on vehicles carrying the system. Meanwhile, near the Kreminna forest in Luhansk, Ukrainian FPV
drones managed to hit protected vehicles on numerous occasions.'”” Terrain affects UAS and EW
employment alike: In forests or areas with more complex topography, FPV drones are restricted by
signal strength and lack of propagation beyond lines of sight. Similarly, EW systems can prove less
effective depending on where they are employed.

In 2023, Russia used EW systems extensively to support strikes. For example, the Leer-3 UAS-based
electronic warfare system was regularly employed to detect cellphone signals, after which Russian
forces would call in air support to drop UMPK glide bombs. The targeting cycle with EW systems
is usually much longer than with visual forms of detection, but it nonetheless poses a significant risk
to troops on the battlefield, especially if they are clustered near the front line and emitting. The net
effect is a perpetual state of awareness required near and behind the front line that emissions from

communications systems and personal devices can lead to strikes.

EW systems themselves are a high-priority target, and their emissions can be detected by the other
side. That means that many EW systems cannot always remain on, and they need to change posi-
tions multiple times per day. Battery power also limits how often trench EW systems can be used
unless they are supported by a generator; in that case, the limiting factor becomes fuel. This puts

a premium on systems that can detect inbound FPVs and other UAS first, which can buy time for
infantry to turn on their counter-UAS systems. Identifying which frequencies the enemy’s UAS use
is also a priority. By late 2023, Russian forces became adept at detecting the inbound frequency of
FPVs, quickly changing their EW systems to that frequency and blocking it across an area. Another
approach was to detect the exact source of the signal and turn high-power directional jammers across
multiple frequencies to it.'” This placed a premium on radio-electronic forms of reconnaissance,
being able to detect, and intercept incoming drone command signals and the typically unencrypted

video feed being sent back to the operator (in commercial UAS, like FPV drones).
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By 2023, Russian forces became much better in deconflicting operations at the tactical level with
the use of EW. For example, they would drop EW suppression to enable the use of attack helicopters
or specific type of munitions, such as Lancets. Hence, a fair degree of the adaptation in Russia’s
employment of EW did not come from technological developments but from better integration, and
experience with force employment. Prior to the war, Russian forces had only operated such systems
during exercises and in permissive environments such as the Donbas and Syria. They lacked the
organizational capacity, experience, and skills necessary to operate them on a broad front and decon-
flict operations with the rest of the force. The relatively poor performance demonstrated by Russian
precision-strike capabilities in the early period of the war, which had notably improved by 2023, was
partly due to successful Ukrainian employment of EW in defense as well as the unmitigated EW

fratricide among Russian forces.

There was also a shift in the general modality of EW employment. Russian and Ukrainian troops
typically tried to keep interference to a narrow band of frequencies sufficient to disrupt the oppo-
nent’s operations, rather than jamming all frequencies possible across a wide area. Both sides focused
on targeted or directed effects where possible, as opposed to area-wide impact that would affect
their own operations. With EW systems becoming smaller and more personalized, the range of
effect shrunk significantly, allowing troops to employ them at will without disrupting other systems.
Trench EW units offered coverage for no more than a few hundred meters. They are also cheap.
While FPVs may cost $400-500 per drone, the trench EW systems that counter them are also
relatively cheap, costing less than $2,000 to build or purchase. Keeping in mind that FPVs are one-
way attack UAS, intended to be lost in large numbers, whereas the EW systems that counter them
are inherently reusable. These developments continued to drive innovation on the UAS side of the
equation. As EW systems prove adept at disrupting UAS, Russian forces increasingly experimented
with FPVs that can change preset frequencies in midflight as well as artificial intelligence (AI)-based
terminal guidance.

Russian EW systems have proven effective against Western-provided precision-guided munitions,
including artillery rounds and GMLRS missiles fired by HIMARS rocket launchers.'”” Over time,
these EW systems’ deviation increased significantly, and some munitions proved sensitive in their
fusing functions. They were less effective against air-dropped munitions, such as JDAM and the
Small Diameter Bomb; however, that assessment is based on the situation in 2023."° Notably, when
the Ground Launched Small Diameter Bomb was introduced in the winter of 2023, its impact
proved lackluster, most likely because by this point Russian EW was already sufficiently adapted to
GMLRS. Russian EW also had success interfering with Ukrainian counterbattery radar systems that
were provided by Western countries. That said, adversary EW is commonly used on the battlefield

as the presumptive culprit when there are other issues at play, such as the role of friendly EW, and

weaponeering errors. The effect of Russian EW in specific cases may be overstated.
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Ultimately, these findings should not be unexpected. Precision-strike systems were effective when
first introduced at scale, but their effectiveness eventually degraded—steeply in some cases, but

over the span of many months. Therefore, the degradation should not be overstated, but the overall
pattern suggests that Western capabilities are likely to prove effective in the initial period when

they are introduced, and much depends on whether a force can exploit this advantage during that
time period. This suggests that sometimes it is better to introduce a capability when the force is in a
position to exploit it, rather than when it is developed and available in small amounts. The latter ap-
proach simply gives the opponent time to adapt and develop counters before the systems are available

in sufficient scale to make a meaningful impact.

Russian forces began widespread use in 2023 of vehicle-mounted counter-UAS jammers, such as the
Volnorez, the Saniya, and the RP-377 Lesochek."! These were employed to shield the vehicles from
FPVs as they were often mounted with counter-UAS screens and other forms of passive protection.'*
Consequently, active protection EW systems became widespread and were increasingly observed

on Russian vehicles, particularly those involved in breaching or assault operations. Although FPVs
retained their utility, EW-equipped vehicles would sometimes have to be struck by another weapon
before FPVs could engage it. This has driven investment in technologies that overcome EW pro-
tection modules, including home-on-jam guidance for UAS and Al-based terminal guidance that
does not require the operator to maintain a video link with the system. (As a caveat, this paper was
written when software- and hardware-based countermeasures to the aforementioned EW counters
were being developed, and it remains unclear what UAS-EW interactions will look like in late 2024
and in 2025.)

In the second year of the war, Russian forces made notable adjustments to how they employed UAS
and EW systems by adopting new technology, changing tactics, and improving force employment.
Specialized units spread across the force, as UAS became one of the primary tools on the battlefield,
employed for offensive and defensive purposes. In general, Russian forces were reactive in adaptation
of smaller UAS systems and tactics but benefited from a better defense-industrial base than Ukraine
that could scale solutions relatively quickly. When systems performed well, such as the Lancet, the
Russian military began to invest significant resources into their production and evolve new variants
to counter defenses. EW systems followed a similar process. Despite Russia’s reputation for centrally
directed decisionmaking and vertical integration in the defense-industrial complex, the evolution of
these systems appeared to be more organic. In interviews, Ukrainian colleagues frequently described

the EW landscape as a “jungle” where new systems or tactics emerged quickly.

Despite the attention garnered, UAS systems did not displace or replace major legacy conventional
weapon systems. They proved important as complementary capabilities, and enablers for offensive
and defensive operations. Yet, the Russian military has not shifted from a fires-driven and de-

struction-centered approach. Despite tactical innovation, adopting new EW and UAS systems, the
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Russian military struggled to overcome prepared defense or conduct offensive action above company
level. The proliferation of UAS only made the battlefield more static, enhancing the defense, and re-
ducing the capacity of opposing forces to maneuver. These systems exacerbated traditional challenges
posed by mine fields, trenches, bunkers, ditches, and other types of defenses. Hence the Russian
military focused on specializing in employing small packets of combat power, essentially “majoring

in the minors,” rather than being able to restore combined arms maneuver on a larger scale.

Russian forces experimented extensively with force structure adaptations, which proved easier after
2022 given the variegation in the overall force. This likely made the Russian military more accom-
modating to new types of UAS and EW formations. As the force underwent expansion, commanders
also had greater flexibility in how and where they would allocate newfound manpower. Mobilization
in 2022, and the expansion of the contract-staffed force in 2023 was an important factor in subse-
quent Russian force structure adaptations. The interaction between force availability and structure
modifications is perhaps an obvious one but particularly relevant in this case, given UAS employ-

ment is manpower intensive, requiring commanders to make choices on force allocation.

Conclusion

Over the course of 2023, the Russian military demonstrated both its significant limitations, and the
ability to adapt, or learn from the battlefield. This adaptation was apparent in its rapid adoption of
new technologies and tactics, particularly the use of uncrewed aerial systems and electronic warfare.
Russian armed forces developed new types of force structures for the conduct of assault operations,
leveraging the use of expendable forces and evolving those formations. They similarly evolved the
force to better integrate UAS, and EW, and deployed new systems across the force. They redressed

a number of the problems demonstrated in their force design choices and conduct of operations in
2022. These included significant adjustments and reconsideration to prior force design, deployment
of new types of capabilities, and doctrinal modifications, especially in the conduct of defensive
operations. The Russian military and the Russian state as a whole invested in adjustments to con-
duct a protracted conventional war, addressing structural manpower issues, increasing munitions
production, facilitating equipment repair, and to an extent mobilizing the defense industry (although

some sectors continued to struggle).

In general, the Russian military appeared more capable in conducting defensive operations than in
restoring its offensive potential in 2023. Mobilization in 2022 and a successful national recruitment
campaign enabled Russian force structure expansion. This created the conditions for force structure
adjustments and allowed Russia to generate new units. Throughout the year, the Russian military
expanded the use of convicts on the battlefield, instituting convict formations as a post-Wagner

phenomenon, as well as volunteer units of various types. Use of convicts by Wagner was seen as a
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successful way to field expendable forces on the battlefield, with many of the tactics and practices
adopted by the Russian military. Dependency on convict-staffed formations, and assault units of
various stripes, engendered greater specialization in small-unit assault tactics. Despite occasional
large-scale attacks by mechanized formations, much of the day-to-day fighting was carried by small

detachments in the absence of a better capacity to conduct offensive operations at scale.

The Russian military proved effective at copying successful Ukrainian tactics or adopting the types
of systems employed and scaling defense-industrial production to deploy them across the force.
Ukrainian forces were advantaged in bottom-up innovation and integration via indigenously pro-
duced software. The interaction between Ukrainian civil society, and a military that empowered
junior leadership, led to greater ease of adoption and use in conjunction with existing commercial
applications, or those developed by Ukrainian companies. The Russian military took longer to adapt,
but the defense-industrial complex was overall better at scaling up production when directed to
provide solutions. The likely reason is Russia had more capital, more industrial capacity, and much
greater state control over both parts of that equation. Western support for Ukraine did not translate
into funding for its industry or defense sector. Russia was also able to expand production lines of suc-
cessful systems or develop new variants over the course of the war. Much the same could be said for
the Russian deployment of counters to Western precision-strike capabilities and steady improvement
of its ability to engage in dynamic targeting on the battlefield. On the whole, in 2023 the Russian
military fared better in its ability to implement operational concepts and translate into practice some

of the tactical approaches that the force could not execute in the first year of the war.

However, the net effect of these changes was insufficient to restore Russian ability to conduct ground
force operations at scale, overcome prepared defenses, or break through Ukrainian lines to achieve
operationally significant gains. The Russian military continued to struggle with force quality and
the loss of experienced officers, particularly as Ukrainian defensive capabilities and tactics matured.
Neither force has been standing still, and as both improved their ability to mount an organized
defense, the challenge of conducting offensive operations grew in proportion. In 2022 and early
2023, the Russian military conducted its assaults with formations that cobbled together what fight-
ing capacity remained across the force. This further wasted remaining combat power and degraded
the force quality, which would take time to recover. This was evidenced by the steady transition

of Territorial Troop units from being used to replace losses, to holding parts of the defensive line,
and eventually evolving to conduct offensive operations alongside the regular active duty force.
Leveraging convicts, developing new tactics and structures for their employment, and expanding
the use of expendable units was a successful, but ultimately negative adaptation during this period.
These approaches have persisted and were expanded in 2024. But despite a significant advantage in
manpower, only a small portion of the Russian military is being used in any given time to conduct

offensive operations.
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Although, notably, the Russian military restored its ability to integrate combined arms at lower ech-
elons (the platoon, company, and in some cases battalion levels), conducting such operations at scale
remained challenging. One possible reason is that force regeneration creates a catch-22 whereby the
most experienced formations are often exhausted, and short of assault capable units while newly gen-
erated formations are well-equipped but inexperienced. Units are given Storm assault companies to
use in offensives, but these are largely limited to small unit infantry tactics. Experienced formations
seek to minimize their losses, preserving equipment, and therefore tend to use expendable combat
power where possible. Newer units have the personnel, and equipment, but are likely to suffer high

losses early on because they are in experienced and led by green officers.

Russian forces have also not been able to regenerate the necessary enablers to overcome a prepared
defense, and heavy investments in UAS only deepened the static nature of the fight over the course
of 2023. Rather than providing a decisive advantage, the expansion of UAS in various roles on the
battlefield reinforced the observed preference for destruction-oriented approaches and a war charac-
terized much more by attrition than maneuver. Superficially, Ukraine’s recent Kursk offensive may
seem a counterpoint to this overall assessment. Ukraine’s breakthrough at Kursk does suggest the
direction that force employment is taking with better integration of novel capabilities, but Kursk is
not reflective of the prevailing conditions and density of defenses typically encountered in this war.
Neither side has enjoyed great success in overcoming a prepared defense when properly organized,
manned, and backed by fire support.

Russian forces continued to experiment with ways to attain breakthroughs, but these remained
focused on small formations, employing improvised assault vehicles on the basis of modified tanks or
infantry fighting vehicles. Assault vehicles were used to clear lanes through mines and soak up FPV
drone strikes ahead of those vehicles delivering troops. Other experiments involved high mobility

in open terrain, using motorcycles or all-terrain vehicles to deliver troops quickly to assault defense
positions. Both approaches showed limited effectiveness and were quite costly to either men or
equipment. To be clear, the Russian military has not abandoned mechanized assault backed by fire
support as a means of effecting beaches in opponent’s lines. Through 2023 and 2024 Russian forces
continued to mount mechanized assaults, typically as reinforced companies, but these often led to
losses rather than breakthroughs. The loss of equipment and personnel would then force a shift back

to small-unit tactics, and efforts to incrementally shift the line of control.

Yet, Western planners and military leaders would do themselves a disservice to interpret this war

as one of two forces struggling with challenges that Western militaries could easily overcome. The
problems observed are not uncommon, and offer important observations, if not enduring lessons.
Prolonged conventional wars come down to attrition, reconstitution, and defense industrial mobi-
lization. They are also cycles of innovation and adaptation, as new capabilities are introduced and

countered. The Russian military’s degradation is a result of the attrition suffered and the difficulty
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of restoring force quality. The need to replace losses competes with the requirements to generate new
formations. This war illustrates the difficulty of scaling adaptation across an increasingly uneven
force and translating tactical innovations into new warfighting concepts. Western militaries could

face similar pressures and dynamics in a prolonged conventional conflict.

Overcoming a prepared defense remains a central challenge to consider after the initial period of any
war. Western forces should review current capabilities, tactics, and assumption on how they would
deal with traditional challenges, backed by UAS, and non-line of sight precision strike munitions.
Geography continues to matter significantly, whether the difficulty of overcoming rivers, fighting in
forests, or conducting sieges in urban terrain. Emphasis on long range precision strike can lead to a
degree of blindness regarding difficulties observed in the close battle. In short, being effective in the
“deep battle” represents only one piece of the puzzle. The absence of air superiority for either side
should not be taken as an alibi, assuming that were it present it could have a talismanic effect on the
battlefield. Airpower is one of the West’s principal advantages and areas of investment but air supe-
riority needs to be achieved, and maintained. Some challenges, such as mass employment of small

UAS at low altitudes for reconnaissance and strike purposes, do not have obvious airpower solutions.

Finally, after the Russian military’s initially dismal performance in 2022, it became commonplace
among Western planners and military leaders to overcorrect previous assessments of the Russian mili-
tary or presume that analysts simply did not know much about the Russian armed forces. In fairness,
there was a large gap between predictions, and outcomes in the initial period of war. Knowledge

of any adversary military is incomplete at best, and in some cases it is clear that Russia’s military
leadership itself did not know or understand the weakness within their own force. Knowledge of any
military does not necessarily translate to foresight in how it will perform in a specific context, given
the need to factor in military strategy, political assumptions, choices made by individual leaders, the
opposing force, and that which often comes down to contingency, among other variables. Initial
impressions, as is often the case in war, were based on incomplete information and the anchoring
effect of early diagnoses of Russian failures. Causality was not well-established, and little was known
about the battles that proved decisive in shaping outcomes. Those interpretations had some evidentia-
ry basis, but the narrative of Russian inability to learn was oversubscribed. Much of the same can be
said about notional assumptions regarding Russian morale and its implications for the force’s staying

power.

Looking at the Russian military’s shortcomings, adaptation, and capacity for learning in 2023
provides a useful corrective and helps balance the conversation. However, this remains an exploratory
study, as much of the record is incomplete and will undoubtedly be revised or corrected over time.
The Russian military continues to undergo periods of degradation and reconstitution. Operations
provide new information from the battlefield for both sides. A given view of Russian military perfor-

mance is not necessarily wrong, but needs to be mindful of context, and the period of war it is based
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on. What was true in 2023 may not hold for 2024, and beyond. Therefore, the conclusions here
should be taken with the appropriate caveats, rather than as an attempt at a definitive account or an
appeal to sole authority on this subject.
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