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For the first time in history, tactical drones have rendered
individual soldiers capable of delivering the explosive yield
of a mortar, at the range of a howitzer, with the precision of
a sniper, for the cost of a new Army Service Uniform.

ussia is planning long-term changes based
on its experiences employing and defend-
ing against small unmanned aircraft system
(sUAS; broadly defined as “tactical drones”) in Ukraine.
These plans will ultimately result in a more drone-sav-
vy and battlefield-tested, near-peer threat where drone
usage is proliferated both horizontally and vertically
across any future battlefield scenario involving Russia—
where its drone operators will measure in the hundreds
of thousands, with a tactical drone inventory that will
potentially measure in the tens of millions. Tactical
drones have heavily influenced how Russian ground
forces have waged war in Ukraine. Given the compar-
ative cost effectiveness to procure, manufacture, and
repair; scale of innovation, proliferation, and overall
ubiquity; and ease of use, tactical drones have become
a mainstay and the ultimate combat enabler of the
Russia-Ukraine battlefield.
The literature on sUAS use and applicability has
exponentially increased over the last few years as the
world watches the “battle lab” that has characterized
Russia’s war in Ukraine. It is a topic of discussion across
the entirety of the joint force that spans every service,
at every echelon, in every theater. This article seeks to
articulate the nuance by which Russia is approaching
the incorporation of this technology into its ground
forces in an effort to highlight its future threat poten-
tial. Understanding both Russia’s current battlefield
realities and future plans associated with these plat-
forms can provide decision advantages to commanders,
planners, and intelligence professionals that seek to
better articulate and plan against this threat via the
following mechanisms:
¢ Incorporating and updating war-gaming efforts to
more accurately account for sUAS integration and
its impact on opposing forces  unit structure, equip-
ment inventories, capabilities, and performance.

¢ Modernizing field environments, training centers,
and doctrine to account for the scale of sSUAS
proliferation and impact on other warfighting
capabilities; operations; tactics, techniques, and
procedures; and specific weapons systems.
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¢ Assisting NATO partners and allies in preparing
for future conflict scenarios involving Russia, and
the morphing threat its ground forces would bring
to bear with this level of sUAS integration.

¢ Extrapolating this updated threat capability for its
applicability, proliferation, and universal appeal to
adversaries in other theaters worldwide.

Tactical Drones—What We Mean

Tactical drones herein refer to sUAS common-
ly found among Russia’s ground forces that notably
support its frontline operations. This inventory is
primarily composed of Department of Defense (DOD)
group 1 and 2-type drones that weigh less than fif-
ty-five pounds, operating below 3,500 feet and less
than 250 knots (~288 mph).' While not all-inclusive,
these drone types largely consist of first-person-view
(FPV) hobbyist drones (e.g., Chimera 7 Pro); commer-
cial-off-the-shelf multirotor drones (e.g., DJI Mavic
series); smaller fixed-wing intelligence, surveillance,
and reconnaissance (ISR) platforms (e.g., Eleron, Zala
series); and loitering munition platforms (e.g., Lancet
series).” Absent of this discussion, though still relevant
to Russia’s military drone culture writ large, are larger
DOD group 3-5 UASs that serve primarily in long-
range strike or other strategic capacities beyond the
front lines (including Iranian-procured Shahed vari-
ants and its indigenously replicated Geran series) and
other larger military-grade fixed-wing platforms (e.g.,
Orion, Altius).* We acknowledge that the delineation
of drone types by tactical, operational, and strategic
echelons is often murky, and that further battlefield
innovation will likely involve increased incorporation
of all types of unmanned systems at Russia’s disposal to
improve tactical outcomes in Ukraine.*

Tactical Drone Production and
Battlefield Impacts

Russia’s integration of tactical drones over the last
several years has focused on quantity and adaptabili-
ty, qualities that have engrained these devices as both
stand-alone weapons systems and battlefield enablers
throughout virtually every warfighting function.
During Russia’s illegal annexation of Crimea and in
operations in the Donbas region of eastern Ukraine
in 2014, the bulk of Russian ground forces leveraged
drones primarily as artillery spotters or generalized
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reconnaissance, while it experimented with only a
handful of UAS-dedicated companies with a total UAS
inventory of two hundred platforms.” In 2022, Russia’s
preinvasion UAS inventory was roughly two thousand
systems—again, predominantly larger, military-grade
fixed-wing platforms primarily for ISR. Compare that
to its current inventory that is upward of four mil-
lion with an emphasis on primarily inexpensive and
expendable platforms.® Both Russia and Ukraine can
produce roughly forty thousand to fifty thousand tacti-
cal drones per week, while Ukraine intelligence services
note that Russia plans to produce approximately two
million FPV drones and twenty thousand longer-range
and decoy drones in 2025 for its war in Ukraine.” In
December 2024, the Russian Ministry of Defence
described how its troops used upward of 3,500 drones
daily in Ukraine, while Russian president Vladimir
Putin announced in April 2025 that his forces used
four thousand FPV drones daily—a quantity he noted
as insufficient for Russia’s operational needs.®

As of mid-2025, it is estimated that 70-80 percent
of battlefield casualties (killed or wounded in action)
for both Russia and Ukraine are inflicted by UAS.?
Regarding equipment losses, drone strikes from FPV
or drone-dropped munitions accounted for roughly
40 percent of all combat damaged vehicles through
2024, a statistic that has risen to 60-70 percent as of
early-2025.° In 2023, up to fifty UAS from both sides
were operating within any given ten kilometers of
frontage in Ukraine, a number that again has almost
certainly increased substantially as both Russia and

Ukraine vamped up

Dr. lan DuPont is a tactical drone produc-

lines often involves at least twenty FPVs per attack to
support advancing dismounted infantry, often with a
20-40 percent effectiveness rate.”

Of equal interest beyond quantities of drones
produced or even used is the number of drones lost in
combat operations. Ukrainian UAS losses were approx-
imated at ten thousand per month in 2023, a number
that again has undoubtedly skyrocketed given the in-
creased scale of drone usage by both sides since 2024."
Similarly, a 2023 Russian military academy publication
estimated that 80 percent of ground forces’ combat
tasks were accomplished with the help of copter-type
sUAS, and that these low-cost systems increased effec-
tiveness at engaging targets by 75 percent."

The collective employment of sUAS of all types has
created denied access zones (colloquially referred to as
gray zones) at increasing depths along the line of con-
tact, increasing the risk to traditional combat systems
and vehicles of any kind operating within this area.
Ukrainian sources and battlefield footage highlight a
proverbial “no-man’s land” within roughly ten kilome-
ters on either side of the front lines in Ukraine that
literally buzzes with drone activity, causing both sides
to shift toward smaller, dispersed, and more maneu-
verable tactics in an attempt to counter near-persistent
observation and attack by small drones.'® One defense
article coined this area the “drone line,” which effective-
ly pins frontline troops into fixed positions due to the
ambiguity of the saturation of overhead drones being
friend or foe.*®

A 2025 article from Russia’s Academy of Military
Sciences echoes these assessments and adds that
tanks, infantry vehicles, and large cargo trucks incur
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A Russian FPV drone. (Photo courtesy of Russian media)

three or four, and a necessity for more dismounted

or rapid movement via motorcycles, buggies, or other
light tactical vehicles. The same article postulates that
this denied access zone could increase to one hun-
dred kilometers due to the near-persistent drone-sat-
urated battlefield environment.'

Russia has also leveraged longer-range FPV drones
with extended battery and communication capabil-
ities to attack into Ukraine’s rear area at distances
of thirty to forty kilometers from the front lines to
threaten logistics, medical assets/casualty care, and
command-and-control-related targets.” Within
this tactical-rear area, Russia also leveraged tactical
drones to hinder Ukrainian troop rotations and evac-
uations from the front lines, and leveraged tactical
ISR drones to enable more precise missile strikes on
Ukrainian training areas.”

Tactical Drone Incorporation Among
Deployed Forces

Tactical drones have been incorporated within all
of Russia’s operational grouping of forces in Ukraine
and are observed serving in increasingly diverse roles
within both frontline and rear-area forces. Preinvasion,
Russia’s dedicated UAS echelons within its ground
forces were predominantly UAS-dedicated companies
holding primarily military-grade drones for reconnais-
sance support to its artillery and maneuver echelons.”
Today, tactical drones have proliferated across nearly
all frontline and rear-area forces with the correspond-
ing manufacturing and sustainment requirements to
increasingly support a massive quantity of on-hand
drones for its troops.”” By late 2024, Russia’s maneuver
battalions had UAS platoons consisting of FPV, cop-
ter-type, and reconnaissance drone crews, as well as
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A montage of Ukrainian and Russian drone testing and fielding
initiatives highlights the breadth of utility that these platforms can
bring to bear on the battlefield. (Photos courtesy of Wikimedia
Commons and Russian media)

similar UAS platoons incorporated at the company-lev-
el for reconnaissance and assault subunits.”? Russia has
also increased its sUAS footprint within artillery units
to improve its mass-centric fires, near-real-time battle
damage assessments, and counterbattery operations.**
This expansive incorporation highlights sUAS effective-
ness not just as a stand-alone type of munition but also
in support of and integrated within other warfighting
capabilities—most notably fires—to augment and im-
prove sensor-to-shooter timelines.”

The evolution of UAS capabilities within its ground
forces is evident within Russian military doctrinal
publications and the work of semiofficial Russian civilian
groups providing crowdsourced UAS solutions. As
FPV-drones became prevalent in 2023 and 2024, Russia’s
General Staff (Russia’s most senior central body of its
armed forces administration) and its subordinate mili-
tary services developed doctrinal roles and parameters

- _\.r'

for their use.*® Concurrently, semiofficial clubs and hob-
byist groups provided concrete technical information
for developing and evolving UAS capabilities. One such
group, Voron FPV; released a manual on the basics of
piloting FPV drones in 2023. This publication credited
twenty-nine similar groups, represented by Telegram
accounts, in helping develop this course curriculum.”

A similar work by “Project Archangel” in 2024 pro-
vided similar information focusing on types of drones,
their construction, assembly, and practical tactics,
techniques, and procedures.” The same trend applies to
the Ufa-based group, “Factory of Specialized Products
for the Special Military Operation,” which focuses on
electronic warfare-based counter-unmanned aerial
vehicle (UAV) capabilities.” These semiofficial groups
essentially serve as a feedback loop to evolve capabilities
and address practical tactical and technological issues
to support Russia’s war effort.

Expanding Tactical Drone Utility
Russia’s ground forces are also expanding the utility

of tactical drones for a variety of battlefield functions.

Russian ground forces’ chemical troops use small drones
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to drop both military-grade and homemade chemical
munitions on Ukrainian troop clusters and trenches,
while Russian engineers leverage drones to detect and
deliver antipersonnel mines.”* SUASs are also increasing-
ly used as aerial mines and for intercepting larger UAVs,
while small UAVs equipped with thermal imaging have
improved Russia’s threshold for moving troops or other-
wise fighting at night.*' Russia is also experimenting with
larger UAVs serving as motherships to carry FPVs—ei-
ther singular or multiple—farther than their tradition-
ally short ranges.*> Small drones also support Russian
logistics to its front lines by delivering rations, medicine,
ammunition, small parts, and other supplies.*®

Additionally, Russia’s use of FPV drones as “sleeper
drones” has increased since its scaled incorporation of
fiberoptic or tethered UAVs in late 2024, where FPVs
can essentially lie in a dormant or standby mode within
the battlefield environment for several days, if not
weeks, until activated either by the operator or external
stimulus.* Similarly, multiple FPV drones can be pre-
placed by “diversionary-reconnaissance groups” nearby
a target area such as an enemy airfield and be cued to
attack targets based on preloaded coordinates using
mobile cellular networks.*

Dedicated Drone Troops

Beyond the proliferation of UASs within its ground
forces, in late 2024, Russia announced the forthcoming
establishment of a separate branch dedicated wholly to
unmanned systems: the Unmanned Systems Troops.
With its establishment in November 2025, this new
troop branch provides oversight, integration, and stan-
dardization of Russia’s use of uncrewed systems in all
domains across its armed forces.*® This effort toward
standardization is important considering the disparate
development of capabilities during the Ukraine conflict.
The Unmanned Systems Troops’ first drone regiment
was highlighted in the Moscow Victory Day parade
in May 2025 and is reported to incorporate over one
hundred tactical UAS crews for a variety of reconnais-
sance and strike capabilities.”” The trajectory of Russia’s
Unmanned Systems Troops is to recruit 210,000 person-
nel by 2030.%* U.S. Army Transformation and Training
Command analysis reveals that the establishment of this
branch means that unmanned vehicles will have dedicat-
ed training, sustainment, and representation within the
Russian General Staff. This representation will enhance
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unmanned vehicle training and doctrine, future capabili-
ty development, and integration within the armed forces
branches.”

The Russian Ministry of Defence also estab-
lished the Rubicon (alternatively, Rubikon) Center of
Advanced Unmanned Technologies in late 2024, which
serves as a combat test bed for new drone tactics and
technology.*” Rubicon operates at least seven special-
ist detachments to carry out complex, decentralized
drone missions consisting largely of FPVs focusing
on targeting high-value Western-supplied systems in
Ukraine and playing a large part in Russia’s push to
oust Ukraine from its occupied territory in Kursk since
early 2025.' Additionally, Rubicon was reportedly
responsible for destroying a U.S.-supplied HIMARS in
eastern Ukraine in April 2025 with a fiberoptic-con-
trolled FPV drone.*

Inculcating Drone Culture—A
Whole-of-Government/Society
Approach

Russia has enacted long-term solutions to develop
both the current and next generation of Russian drone
operators and savants. It has established thousands of
specialized drone training facilities, is planning to train
over 1.5 million drone operators, and is growing train-
ing cadre to over forty-two thousand drone instructors
by 2030.* The majority of Russia’s private schools now
receive government funding to develop curriculum
to teach UAS familiarization and operations—often
taught by Russian military veterans. Integrating chil-
dren into drone training supports Russia’s military as-
similation strategy, as many of these training sites have
sprouted in Russian occupied territory in Ukraine.*
Other educational programs inculcate school-age
children as early as middle school with textbooks, sim-
ulators, and hands-on practice in drone assembly and
operations, which extends into engineering schools and
other technology-aligned universities within Russia.*
As of early 2025, Russia has announced plans to estab-
lish forty-eight drone production centers by 2035 to
account for its future drone requirements, with fifteen
centers already operational.* This plan involves over
four hundred domestic companies that incorporate
academia, civil aviation, science and technology, and
manufacturing entities to singularly focus on mass
production as Russia looks to domesticize much of this
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process to support its future UAV production require-
ments.* This effort follows Putin’s announcement that
ten times more drones were delivered to Russian troops
in 2024 than the year prior.”® There has also been a pull
from private, academic, industrial, and social sectors
within Russia to facilitate drone components, training,
and knowledge-sharing to its frontline forces.*

An Azimuth Check for the U.S. Army
Regarding the Impact and Necessity
of Drones

Ukrainian forces undergoing U.S. and NATO-
supported training have repeatedly highlighted Western
tactical UAS training efforts as being behind the power
curve and not representative of operational realities—
specifically in bottom-up adaptations and fielding ini-
tiatives, large quantities used, willingness or appetite for
loss, and a lack of urgency regarding the impact UAVs
are having on the front lines in Ukraine.” This trend
seems to be changing, given a June 2025 executive order
seeking to establish U.S. “drone dominance”—resem-
bling a whole-of-government approach to leverage the
transformative nature of drones.”* This order specifically
states that “the Department of Defense must be able to
procure, integrate, and train using low-cost, high-per-
forming drones manufactured in the United States, fur-
ther emphasizing the speed at which this development
needs to take place to ensure this dominance.” Following
this executive order, the DOD furthered this initiative in
July by describing new policy for how combat units will
be given authority to purchase, test, train, and operate
small UAVs to be enacted through 2026-2027.> This
announcement emphasized local innovation and organic
3D-printing capabilities within combat formations,
while reclassifying these devices as consumable com-
modities rather than durable property.

This sentiment has resonated throughout mul-
tiple operational and strategic circles. Gen. Alexus
Grynkewich, Supreme Allied Commander Europe and
U.S. European Command commander, acknowledged
in late July that low-cost drones, loitering munitions,
and combat robots are setting new standards for mili-
tary operations and innovation; specifically at a pace of
battlefield adaptation, development, and fielding that is
measured in days.”* Grynkewich further stated that un-
manned systems are a cost-effective way to build mass
on the modern battlefield and are essential to future

European security that will face mass in terms of the
Russian threat.> Similarly, drone technology iterates
every two to three weeks on the Russia-Ukraine front
lines compared to NATO procurement efforts that
highlight more expensive end items that take years if
not decades to develop, test, and field at a scale insuffi-
cient for future conflict.*®

In May 2025, Chief of Staff of the Army Gen.
Randy George highlighted how the speed at which
technology is changing the battlefield is outpacing
our large, slow, and overly bureaucratic capabilities
development, procurement, and planning processes.
Specifically regarding drones, the U.S. Army’s transfor-
mation in contact highlights an effort to improve this
agility by injecting emerging capabilities into units to
experiment with during training, exercises, and deploy-
ments.”” Collectively, transformation-in-contact unit
performance at training centers and during field exer-
cises through 2025 highlights increased sUAS incorpo-
ration down to tactical echelons. We would argue that
there is always room for improving and expanding the
scale and application of these devices to better replicate
assessed future conflict scenarios that the U.S. Army
may find itself in—one that, regardless of location, will
undoubtedly involve drones flooding the skies.*®

Conclusion—Red Skies Ahead

‘We need to understand these sSUAS-centric battle-
field realities regardless of the ongoing debates of drones
impacting the evolutionary versus revolutionary charac-
ter of warfare.”® Russia, as a strategic, near-peer com-
petitor is already expeditiously incorporating numerous
lessons learned from the impact of tactical drones and
is planning for its drone-supported Army of the future
now.** The current reality and foreseeable future of
sUAS technological advancements including artificial
intelligence and machine learning integration, fiberoptic
control, swarming, autonomy, and target identification
(and their evolving counter-UAS responses and overall
psychological impact on the battlefield) are all critical
components to understand how the battlefield of today
will evolve into the battlefield of tomorrow.®*

At the root of this current reality of tactical
drone usage is a fundamental understanding of their
benefits being that they are comparatively cheap
and dispensable; easier to scale and operate than
larger weapons systems; augment and improve a
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myriad of other warfighting capabilities; and are
easy to procure, repair, and adapt at the tactical
edge.®® Expensive, elaborate, and niche tactical drone
solutions need to be weighed against this battlefield
reality in any future scenario involving Russia, where
drones will be as ubiquitous as crew-served infantry
weapons across its ground forces, proliferated at a
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scale that we are currently woefully underprepared to
either envision or counter. W

The views expressed in this article are those of the
authors and do not necessarily reflect the official policy or
position of the Department of the Army, the Department of
Way, or the U.S. government.
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