
INTRODUCTION
Before Russia invaded Ukraine, its Aerospace Forces 
(VKS) and missile forces were considered likely to play 
a major role in forcing Ukraine’s rapid collapse.1 But as 
Russia’s offensive unraveled in early 2022, commenta-
tors declared Russia’s air force to be “missing” and its 
performance to be “perplexing.”2 In contrast, the Israeli 
Defense Forces (IDF) achieved air superiority over Iran in 
less than four days, an achievement made more impres-
sive by the fact that Tehran is nearly 1,000 miles from 
Israel’s nearest airbase.

To better understand air war in the twenty-first cen-
tury, this analysis compares Israeli, Russian, Iranian, 
and Ukrainian performance across several dimensions. 
Few of the lessons are novel; Israel’s success and Russia’s 
failure reinforce old lessons about pursuing qualitative 
superiority in technology and training, operational flexi-
bility, accurate and timely intelligence, and effective use 

of combined arms. The most important new development 
is the increasing ability to strike ground-based air defense 
(GBAD) systems from threats within their lethal envelopes, 
the three-dimensional space in which air defenses can kill 
incoming threats, along with the corresponding need to 
defend against such attacks. Israel’s use of Mossad special 
operations forces to conduct unmanned aerial system (UAS) 
and missile strikes against Iranian air defense systems from 
within Iran demonstrate the risk that small precision-strike 
assets can pose to a country’s air defenses. Unconventional 
attacks—such as those conducted by Mossad against Iran 
and by Ukraine against Russia in Operation Spider’s Web—
are repeatable because these or other states could conduct 
similar attacks in the future. 3 Although this type of attack 
involves significant preparation and cannot be repeated 
without rebuilding the networks that enabled them, they 
represent an ongoing threat to air defenses and strategic 
assets that air defenders must respect.

THE ISSUE
Russia has not achieved air superiority over Ukraine in more than three years of fighting, but Israel seized air superiority over 
Iran in less than four days. Despite the vastly different circumstances and strategic objectives facing each nation’s forces, this 
CSIS comparison of the two campaigns holds lessons for countries seeking to achieve air superiority in modern conflicts—or to 
deny it to their adversaries. Israel succeeded where Russia failed by building and equipping an organization that fit an offensive 
air superiority doctrine, preparing the battlefield with special operations forces, and taking full advantage of its intelligence 
edge. Ukraine succeeded where Iran failed in taking advantage of dispersion and mobility to prevent its suppressed air defenses 
from being destroyed.
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Due to the differences between the Russian and Israeli 
air campaigns, this analysis compares Operation Rising 
Lion with only a narrow slice of the Russian campaign. 
At the beginning of its 2022 invasion, Russia prioritized 
attacks against Ukrainian air defenses, and its plan to rap-
idly seize Kyiv and decapitate the Ukrainian government 
required airborne insertion of forces near the capital—and 
therefore required suppression or destruction of Ukraine’s 
air defenses.4 This analysis therefore directly compares 
the 12-day Israeli campaign, throughout which the Israeli 
Air Force (IAF) was able to operate freely over Iran, with 
the first two weeks of the Russian operation. During this 
period, Russia sought and, in several locations, achieved 
air superiority. But by the ninth day of Russian operations, 
Ukraine had partially reconstituted its air defense network 
and Russian control of the skies was lost, although Ukraine 

took several more weeks to fully deny the VKS the ability 
to operate over its territory. 

SUCCESS AND FAILURE IN THE 
SKIES
Israel’s strikes against Iran and Russia’s invasion of Ukraine 
differed in their goals, assumptions, and requirements. 
Operation Rising Lion incorporated special forces, cyber, 
and informational elements, but air and missile forces were 
always going to provide the decisive capabilities—the  oper-
ation depended on seizing and maintaining air superiority 
long enough to degrade Iran’s nuclear infrastructure. In 
contrast, Russia’s 2022 invasion of Ukraine was primarily a 
ground operation. The Russian military did not assume that 
success depended on air superiority in the way the Israeli 
operation clearly did.

Figure 1: Israeli Air Force Attacks in Iran, June 12–24, 2025

Source: CSIS analysis of data from Institute for the Study of War, “Interactive Time-Lapse: Israeli Strikes in Iran,” June 30, 2025, https://storymaps.
arcgis.com/stories/bd51aa4893724e1e893043881002fd92. 
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Nevertheless, the Russian and Israeli campaigns 
began in much the same way, with air and missile strikes 
against their adversaries’ militaries—especially their air 
defense infrastructure. Israel’s initial strikes, including 
the well-publicized Mossad operations of June 13, 2025, 
killed the leadership of Iran’s strategic air defense and 
long-range strike unit, the Iranian Republican Guard Corps 
(IRGC) Aerospace Forces.5 Over the next 24 hours, the 
IAF struck 100 targets with nearly 200 sorties of manned 
and unmanned aircraft, decimating Iran’s integrated air 
defense system.6 Russia also began its 2022 invasion with a 
strike campaign intended to degrade and destroy Ukrainian 
air defenses.7 During the first week of the conflict, Russia 
launched more than 200 short-ranged ballistic missiles into 
Ukraine.8 Russian combat aircraft also flew roughly 140 sor-
ties per day, attacking more than 100 air defense targets in 
the first 72 hours of the invasion.9

Israel’s success was comprehensive—the IDF announced 
that it had air superiority on the fourth day of the conflict—
and while Russia’s was not, the VKS did achieve air superi-
ority in key locations.10 In the first three days of the conflict, 
Russia managed to both insert a 34-helicopter air assault into 
Hostomel airport and conduct sorties up to 300 kilometers 
into Ukraine.11 However, Russia did not expand or maintain 
its air superiority. Slow-moving Ukrainian Bayraktar TB2 
UAS struck Russian ground forces when they should have 
been easily destroyed by Russian air or air defense forces. 
Russia was unable to defeat Ukraine’s air forces, which 
fought the VKS until about March 3, 2022, when Ukraine’s 
GBADs had recovered from Russia’s suppression.12 From 
that point onward, the VKS grew increasingly ineffective, 
and by early April 2022 it had effectively ceased attempts 
to penetrate Ukrainian airspace.13 In the end, Israel did not 
lose a single manned aircraft or pilot—one F-16I navigator 
claims that Iran did not fire a single surface-to-air missile—
while independent researchers confirmed the destruction 
of multiple Russian manned-combat aircraft in the opening 
weeks of the campaign.14

HISTORY, DOCTRINE, AND 
ORGANIZATION
Israel has a long history of offensive air operations, but 
Russia does not. Due to Israel’s limited strategic depth 
and its proximity to hostile nations and actors, IDF doc-
trine emphasizes the rapid achievement of air superior-
ity to enable preemption, rapid escalation, and freedom 

of action.15 The IAF does not merely support operations; 
Israeli officials see it as a critical enabler of Israel’s national 
defense, designed to rapidly seize control of the air in 
support of ground forces and to impose strategic costs on 
adversaries. For more than 50 years, Israel has prioritized 
technological, operational, and doctrinal improvements 
to increase the IAF’s ability defeat adversary air defenses.16 
Unlike many of its adversaries, the IAF emphasizes suppres-
sion and destruction of enemy air defenses as operational 
imperatives in air force doctrine, training, equipping, and 
operational employment.17

In contrast, Russia has no significant history of offen-
sive air superiority operations. Russian air forces have been 
employed either in air defense or close air support missions 
for most of the country’s history, and they have never been 
pitched against a sophisticated enemy air defense system 
like that of Ukraine.18 Despite the combat experience its 
pilots gained in Syria, that campaign did not involve dis-
rupting or defeating an adversary’s air defense network.19 
Rather than attempting a U.S.- or IAF-style air superiority 
campaign in Ukraine, Russia appears to have sought only 
limited air superiority over corridors vital to its plan to 
quickly seize Kyiv and topple the Zelenskyy government.20 
This may be because, unlike Israel and the United States, 
Russia does not see air superiority as necessary to enable 
ground maneuver. Its ground forces rely much more on 
artillery than on airpower.21

As a result, struggling Russian ground commanders 
were not prevented from redirecting assets from the air 
superiority mission before Ukraine’s GBADs had been 
destroyed and air superiority seized.22 This was a critical 
limitation of the air superiority campaign; even in the 
absence of Russia’s many other failings, the ground forces’ 
redirection of air superiority assets alone would have made 
it difficult for the VKS to consolidate or expand its gains. 
Russia’s subordination of the VKS to the ground forces has 
even drawn criticism within Russia, despite restrictions on 
negative speech about the war.23

Israel’s emphasis on air superiority and Russia’s corre-
sponding de-emphasis led to different patterns of invest-
ments in materiel and training over the previous decades. 
For instance, the IAF’s deliberate training against S-300s—
the most effective air defense platform of the Iranian armed 
forces—began as early as 2007.24 Furthermore, the IAF 
acquired and fielded the expensive F-35I platform despite 
significant domestic opposition, a key investment in air 
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capabilities.25 In contrast, VKS training focuses on narrow 
tactical situations using small homogenous groups of air-
craft rather than integrated strike campaigns, which limits 
its applicability to an air superiority campaign.26 Russia has 
also underinvested in important air superiority equipment 
such as targeting pods and precision munitions, which are 
important for the dynamic targeting of mobile GBADs.27

THE CONVENTIONAL BALANCE
Going into the conflict, Israel had overwhelming qualita-
tive superiority over Iran. The IAF is one of the world’s 
most capable air forces. The F-35 is one of the world’s most 
advanced warplanes, with remarkable stealth and com-
puting power that enables more effective use of Israel’s 
less-advanced aircraft.28 Israel also modifies its imported 
F-15I, F-16I, and F-35I aircraft with advanced electronic 
warfare (EW) capabilities, avionics, communications sys-
tems, weapons pods, and enlarged fuel tanks to increase 
interoperability, range, and lethality in contested air-
space.29 In contrast, Iran’s air defenses were made up of 
a mix of Iranian, Soviet, and Russian systems that—where 
not obsolete—were poorly integrated.30 While its air forces 
did not enter the fight, Iran’s combat air fleet is ancient, 
consisting of U.S. aircraft produced before the 1979 Islamic 
Revolution.31 There is little reason to believe that Iranian 
air forces would have posed much of a challenge to the IAF. 

Russia’s qualitative superiority was much more uneven. 
It had enormous technological superiority over Ukraine’s 
air force, but Ukrainian pilots proved at least the equals 
of their VKS counterparts. Ukrainian pilots have reported 
that Russian aircraft “completely outclass” their Ukrainian 
counterparts from a technical standpoint, particularly in 
radar and air-to-air missile performance.32 But Ukraine 
blunted the Russian campaign through aggression, pilot 
skill, and an apparent willingness to accept greater losses 
than Russia.33 In addition, Russia’s most advanced combat 
aircraft—the Su-57 fifth-generation multi-role fighter—was 
conspicuously absent from the air war over Ukraine.34

Ukraine blunted the Russian 
campaign through aggression, 
pilot skill, and an apparent 
willingness to accept greater 
losses than Russia.

Although the VKS was technologically superior to the 
Ukrainian air force, it did not exhibit the same level of supe-
riority over Ukrainian GBADs. Russia’s ISR aircraft already 
struggled to locate enemy radars during the 2008 Geor-
gia war, and its development of advanced ISR assets since 
has lagged.35 Its most modern ISR aircraft, the Tu-214R, 
was not fielded in Ukraine in significant numbers and may 
have fallen so short of VKS expectations that its produc-
tion was cancelled.36 The VKS seems to rely primarily on 
antiradiation missiles (ARMs) for suppression and destruc-
tion of Ukrainian GBADs, but Ukrainian GBAD operators 
have been able to counter ARMs by “blinking” their radars 
off and on.37 The Ukrainian GBAD network was also much 
more advanced than that of Iran, meaning that the VKS had 
much less of a technological advantage over Ukraine than 
Israel did over Iran. After Russia’s invasion of Crimea and 
the Donbas in 2014 and 2015, Ukraine invested significantly 
in its GBAD network. It modernized much of its S-300 
inventory, developed modern replacements for Soviet-era 
surveillance and target-acquisition radars, and upgraded 
the hardware and software of its GBAD systems, adding 
components such as the Ukrainian-made 35D6M wide-area 
surveillance and targeting radar.38

Questions of quantitative superiority are impossible to 
resolve because there is a lack of data on Iran’s air defense 
network. Israel operates around 240 combat aircraft, 
while Russia employed about 350 in its 2022 invasion of 
Ukraine.39 On the defenders’ side, Ukraine operated about 
250 M-300PS/PT systems, 72 9K37M Buk M1 systems, and 
about 100 short-range systems, most of which were 9K33 
Osa systems.40 Meanwhile, Iran operated at least 10 S-200 
and 32 S-300 long-range systems, about 50 medium-range 
Mersad systems, and at least 250 FM-80 and 29 9K331 Tor 
short-range air defense systems. However, Iran also oper-
ated an unknown number of medium-range 3rd Khor-
dad, 15th Khordad, and Talash systems and a variety of 
point-defense systems, making it impossible to compare 
the numerical balance between Russia and Ukraine with 
the balance between Israel and Iran.41 

SPECIAL OPERATIONS
Special operations were critical to both Israeli and Russian 
planning, but Israel dedicated its special operations to the 
air superiority effort while Russia targeted Ukraine’s com-
mand and control systems. Crucially, Israel’s special oper-
ations forces targeted Iranian GBADs in a way Iran did not 
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expect and against which its GBADs had no defense: from 
within Iran itself.

Israeli special operations consisted of at least two key 
lines of effort. The first was the infiltration of precision 
weapons systems—missiles and drones have been publicly 
revealed to have been used—into hidden bases within Iran, 
which were then used to strike key Iranian air defense 
and missile systems from short range.42 The second con-
sisted of an effort to kill Iranian military leaders in the early 
moments of the campaign.43

These efforts were central to Israel’s achievement of air 
superiority. The IDF chief of staff stated that the IDF’s air 
superiority campaign was “made possible, among other 
things, thanks to full coordination and deception by air and 
ground commando forces” operating deep within Iran.44 
The UAS attacks almost certainly targeted air defense sys-
tems from within the defenses’ lethal envelopes: while a 
long- or medium-range air defense system can target an 
aircraft seeking to engage it, it is helpless against a swarm of 
drones launched from close range.45 Meanwhile, the killing 
of Iran’s IRGC commanders likely paralyzed strategic deci-
sionmaking within its centralized air defense command, 
because the people who were supposed to make those deci-
sions had been killed. 

In contrast, Russian special operations efforts did not 
specifically target Ukrainian air defenses. Instead Russia’s 
special operations campaign was intended to achieve the 
surrender of Ukraine’s armed forces and the collapse of 
the Zelenskyy government.46 As a result, the campaign 
primarily consisted of a series of information operations 
conducted against Ukraine’s military leadership, frontline 
commanders, and communities, along with cyberattacks 
against Ukrainian state communications and assassina-
tion attempts against Ukrainian leadership.47 Specifically, 
Russia sought to isolate frontline units from Kyiv using 
cyberattacks and undermine cohesion through personal-
ized appeals to specific commanders.48 There is no reason 
to believe that Russia conceived of its information opera-
tions as pertinent to the air superiority effort. One com-
prehensive analysis concluded that such an effort would 
likely have been futile given Russia’s theory of victory: “[T]
he one part of the Russian invasion plan where obstruction, 
isolation and negotiated capitulation could not be achieved 
in theory was the Ukraine air defence system.”49 

Israel’s special operations did not aim for “obstruction, 
isolation and negotiated capitulation.” Its efforts were 

destructive first and psychological second. Although suc-
cessful assassinations of Ukraine’s political leaders might 
have triggered the collapse of the Ukrainian armed forces, 
predicting the psychological effects of new information on 
an adversary is extremely difficult. In contrast, killing an 
entire layer of a military hierarchy and removing critical 
nodes of its defenses can more reliably be assumed to have 
a significant effect on the organization’s ability to oper-
ate. Russia would have benefited from comparable efforts 
enabling deliberate intelligence, operational preparation, 
and advanced force operations within Ukraine to focus on 
destructive effects to achieve air superiority. 

BATTLEFIELD INTELLIGENCE
Both Israel and Russia had extensive targeting informa-
tion at the beginning of their campaigns, but only Israel 
effectively exploited it. In November 2024, Israeli intelli-
gence and air force officials worked in tandem to develop 
a comprehensive list of military targets, including equip-
ment and persons, in order to decapitate, paralyze, and 
destroy Iranian air defenses.50 Over the ensuing months, 
Israeli intelligence maintained effective surveillance of 
their intended targets through human and technical intel-
ligence collection, providing actionable intelligence for 
rapid decisionmaking and dynamic targeting.51 According 
to one former Mossad official, the majority of information 
collection for Israel’s initial operation was done through 
cyber- and signals-based intelligence, with its long-range 
precision strikes enabled by cutting-edge Israeli technology 
and almost certainly with U.S. intelligence support.52 

While a long- or medium-range 
air defense system can target an 
aircraft seeking to engage it, it is 
helpless against a swarm of drones 
launched from close range.

Russia had also been developing human source net-
works inside Ukraine for years. These networks were 
expected to play a major role in the aforementioned infor-
mation operations, but Russia’s human sources also pro-
vided extensive targeting information prior to and during 
the invasion.53 Most of Russia’s long-range missile strikes 
targeted air defense sites that had been identified in the 
months leading up to the invasion, and Russia focused on 
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quickly destroying fixed radar, surface-to-air missile, and 
command sites in the opening phase of the conflict.54 Russia 
managed to strike more than 75 percent of Ukrainian air 
defense sites in the first few days of the invasion, although 
the destructive effects were limited.55 Russia does not 
appear to have sufficiently updated its target lists before 
the strikes began: Many of its missiles struck locations from 
which Ukrainian mobile GBADs, ammunition stockpiles, 
and aircraft had already been moved. Sometimes the move-
ment immediately preceded the strike and was triggered 
by U.S. warnings, but in other cases, the assets had been 
moved years before, demonstrating that Russia failed to 
maintain timely target lists.56

Russia’s information problem persisted beyond the 
opening salvos. Targeting plans were created every 24 
hours—much too slow to destroy Ukraine’s mobile systems 
following successful suppression.57 In addition, targets 
appear to have been prioritized based on the order in which 
information was received, and old locations of the same 
target were sometimes not removed, further undermin-
ing the reactivity and efficiency of Russian forces.58 Adding 
to the intelligence issues, battle damage assessment, the 
process by which militaries determine the level of damage 
done by a particular attack, was ineffective.59 Without rapid 
and accurate battle damage assessment, follow-up strikes 
to finish a suppressed or damaged but undestroyed target 
cannot be ordered in time. Rather, the Russian military 
appeared to assume that every strike was effective, allow-
ing suppressed GBADs to survive.60 Had Russia developed a 
comprehensive multi-intelligence approach to its targeting, 
it would have been more likely to successfully exploit its 
numerical superiority in aircraft and long-range missiles to 
destroy Ukraine’s mobile air defense systems. 

Russia was further hampered by underinvestment in 
airborne command and control or intelligence, surveil-
lance, and reconnaissance (ISR) assets. Russian military 
commentators have identified that shortages in airborne 
early warning and control system (AEW&C) aircraft, ISR, 
drones, signals intelligence, and integrated command and 
control likely contributed to the VKS’ struggle to establish 
air superiority in Ukraine.61 The VKS operates 15 AEW&C of 
the A-50 family, with perhaps half (or even fewer) in work-
ing condition.62 Given the age of the fleet, these platforms 
fall significantly short of the capabilities offered by their 
Western counterparts.63 

Had Russia developed a 
comprehensive multi-intelligence 
approach to its targeting, it 
would have been more likely to 
successfully exploit its numerical 
superiority in aircraft and long-
range missiles to destroy Ukraine’s 
mobile air defense systems. 

In contrast, Israel clearly places a much greater empha-
sis on these platforms than does Russia. The IDF possesses 
four AEW&C aircraft, all of which were developed in the 
twenty-first century and are in working order, giving the 
IDF roughly twice as many AEW&C aircraft per combat air-
craft as the VKS.64 Israeli AEW&C aircraft are also almost 
certainly of higher quality than Russia’s, given the latter’s 
acknowledged neglect of its AEW&C systems. In addition, 
Israeli F-35Is operated in an ISR role as part of an integrated 
strike package in Operation Rising Lion, and the lack of 
Russian Su-57s in Ukraine deprived the VKS of anything 
approaching that capability.65 Although Iran represented 
a much easier target than Ukraine, even Russian Defence 
Minister Andrey Belousov acknowledged Russia’s need to 
deliver more EW and ISR systems to the battlefield in 2024.66

FORCE EMPLOYMENT
Force employment is how a military behaves in combat—
especially the way in which a force coordinates fire and 
movement across different units and weapons—and is fre-
quently used to explain battlefield success.67 Accordingly, 
the specific techniques, tactics, and procedures employed 
in an offensive air (or air denial) campaign by military 
forces and their enablers can significantly influence their 
ability to achieve operational objectives, often regardless 
of technological or numerical advantages. In this regard, 
force employment helps explain Israel’s success and Rus-
sia’s failure across three main tactical behaviors: (1) the 
attacker’s employment of heterogenous strike packages, 
(2) effective integration of multidomain effects, and (3) 
the defender’s employment of GBADs in dispersed mobile 
units. Israel’s ability to employ its forces more effectively 
than Russia was likely further increased by the higher 
level of training received by Israeli pilots.
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Coordinating multiple types of weapons allowed Israel 
to mass effects rapidly from ground-based long-range mis-
siles and aerial attack platforms. Israeli strike packages 
seem to have at least sometimes employed one F-35I in an 
ISR role flying ahead of one or more F-15I or F-16Is.68 The IAF 
also employed a mix of precision-guided glide bombs and 
air-launched missiles, including ballistic missiles.69 Specific 
weapon-to-target pairing for the IAF during the campaign is 
somewhat speculative, but varying loadouts have been iden-
tified, with a plethora of GPS- and laser-guided munitions 
reflecting a desire for flexibility and the potential of Israeli 
ground-based target designation.70 Furthermore, the employ-
ment of EW via airborne jammers and electronic attack sys-
tems (designed to confound adversary radars) is essential to 
enabling destructive strikes by supporting aircraft. The IDF’s 
airborne EW platforms are hard to identify, but its F-35I and 
F16I are known to carry domestic EW systems, and Israel is 
known as a world leader in EW defense technology.71 In con-
trast, Russian EW pods are often operated in an autonomous 
mode that only provides protective jamming rather than elec-
tronic suppression of enemy GBADs.72

On the other hand, the VKS did not demonstrate that 
it combined suppressive weapons, like ARMs, with weap-
ons better suited to destroying the target—especially 
precision-guided munitions. Russian aircraft were observed 
using a variety of ARMs from the Kh-31 series launched pri-
marily from Su-35S multi-role fighters, Su-30SM multi-role 
fighters, and Su-34 strike fighters. At the level of the individ-
ual aircraft, Russian airframes were rarely observed loaded 
with both ARMs and other air-to-surface weapons, reflecting 
an insufficient weapons combination for both suppression 
and destruction of adversary GBADs.73 In addition, Russian 
aircraft frequently flew without EW pods during the first 
three days of the conflict.74 Russian strikes were primarily 
conducted by single aircraft, which is consistent with the 
VKS’s combat experience in Syria but limits an air force’s 
ability to combine suppressive and destructive effects.75 

Russia’s ability to combine arms was further limited 
by problems of fratricide, a sign of ineffective command 
and control. Russian EW caused so many problems with 
communications between poorly equipped Russian ground 
forces that Russia was forced to scale back its EW efforts 
against Ukrainian GBADs.76 Russian fratricide also reflects 
a difficulty coordinating the activities of different combat 
arms, a vital task for modern force employment. Russian 
pilots were repeatedly shot down by their own GBADs.77 

In contrast, suffering ground-to-air friendly fire prompted 
Ukraine to adapt its force employment by placing 
Man-Portable Air-Defense Systems (MANPADS) operators in 
its mobile air defense teams, which integrated them into air 
force and air defense planning cycles and communication 
networks and reduced fratricide by MANPADS operators.78 

Underlying many of these differences in force employ-
ment are likely major differences between IAF and VKS 
training, as previously discussed. Russian pilots receive 
far less training than their Israeli counterparts. VKS pilots 
fly fewer than 100 training hours per year, while Israeli 
pilots likely fly at or above the NATO minimum of 180 
flight hours per year.79 Russia’s training is also less real-
istic than Israel’s, focusing on simple tasks rather than 
complex operations.80 

Ukrainian adaptation also played a role. Ukraine’s 
employment of a mobile, dispersed GBAD force allowed 
it to deny Russia air superiority. Ukraine rapidly relocated 
most of its mobile air defense systems shortly before the first 
round of Russian long-range strikes.81 It then dispersed its 
Buk units, which had previously operated as divisions, into 
small air defense teams. Ukraine’s dispersal and mobility 
allowed it to employ new “shoot-and-scoot” tactics with its 
mobile Buk systems, deploying them as individual “pop-up 
threats” rather than as batteries.82 Integration of Ukrainian 
MANPADS operators into the air-defense teams also allowed 
the Ukrainians to force Russian pilots to choose between 
flying high and being targeted by radar-based GBADs or 
flying low and facing Ukrainian MANPADS missiles.83

This mobility allowed Ukraine’s GBADs to survive and 
eventually recover, playing a role in the Russian failure to 
convert suppression into destruction: Ukraine was able to 
disperse its mobile systems in the hours before Russian 
strikes began, saving about 90 percent of them from destruc-
tion.84 Ukraine’s dispersed force employment required 
tradeoffs—Buk units were cut off from their battalion-level 
surveillance and targeting assets—but the new force struc-
ture allowed for greater geographic coverage and surviv-
ability.85 Ukraine’s Buks quickly emerged as the backbone 
of the Ukrainian air defense system, deploying near the 
front lines to push the VKS out of Ukrainian airspace.86

IMPLICATIONS
This section outlines lessons for military forces seeking to 
achieve air superiority or denial. Most lessons merely rein-
force enduring principles of war, but Israel’s use of special 
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operations to disrupt and destroy Iranian GBADs has novel 
operational implications.

COMBINED ARMS
Both examples reinforce the importance of combined arms 
at the strategic, operational, and tactical levels. Combined 
arms work in two ways: (1) the strengths of one system 
compensate for the weaknesses of another, and (2) ene-
mies trying to evade one system become targetable by 
another.87 Ukraine benefited from the first effect when its 
combat aircraft took over the air defense mission from its 
GBADs during the first few days of the conflict. Iran, with its 
ancient and incapable air force, did not. Ukraine also bene-
fited from the second effect when it integrated its MANPADS 
operators into air defense teams with mobile Buk systems: 
Russian pilots sought to avoid radar targeting by flying low, 
which exposed them to targeting by MANDPADS missiles.88

Israel likely also benefited from combined arms, albeit 
more clearly at the tactical level. Israeli weapons loadouts 
and investments in EW systems suggest that it combined mul-
tiple modes of attack in which kinetic and electronic systems 
took advantage of different weaknesses of Iranian systems. 

Similarly, Russia began to benefit from the effects of com-
bined arms and long-range artillery as it integrated Orlan-10 
UASs into its efforts, but by then it was too late to take full 
advantage of the initial suppression of Ukraine’s GBADs.89

QUALITATIVE SUPERIORITY
The quality of technology and personnel differed across 
the campaigns, and both likely made a big difference. Israel 
almost certainly benefited from enormous technological 
superiority over Iran, particularly in its ISR, EW, and PGM 
capabilities.90 Ukraine also probably benefited from its sig-
nificant investments in upgrading its GBADs. However, a 
lack of granular data on what systems were used and how 
they performed on the battlefield limit the conclusions that 
can be drawn regarding technological superiority.

Human capital, however, clearly proved critical. Rus-
sia’s technological superiority was insufficient to over-
come training deficiencies, and aggressive Ukrainian pilots 
were able to blunt the efforts of their better-equipped but 
under-trained VKS counterparts. Ukraine’s GBAD oper-
ators also proved capable of operating independently 
as pop-up threats, which required confidence and 
initiative that can only be effectively taught through 
realistic training.

Most lessons merely reinforce 
enduring principles of war, 
but Israel’s use of special 
operations to disrupt and 
destroy Iranian GBADs has novel 
operational implications.
FLEXIBILITY
Ukraine’s dispersion of its mobile Buk systems likely made 
them more survivable, although Russia’s failure to employ 
large, heterogenous air strikes or order rapid follow-on 
strikes makes attributing Ukraine’s success entirely to its 
force employment impossible. Operating its Buk launch-
ers as individual pop-up threats may have failed against 
larger formations that employed a greater mix of strike 
and countermeasure assets, like those employed by Israeli 
forces. Against the types of formations envisaged by West-
ern air superiority doctrine, a more traditional integrated 
air defense system may have performed better. Militaries 
can hedge against this uncertainty by prioritizing the devel-
opment and acquisition of mobile systems that can operate 
either in a coordinated battery or as pop-up threats and 
training their crews to operate in both modes.

This type of flexibility requires investment. Ukraine’s 
ability to disperse its Buk systems depended in part on 
the Buk’s use of transporter erector launcher and radar 
(TELAR) vehicles. TELARs incorporate targeting and launch 
capabilities into a single vehicle, whereas other types of 
launchers cannot operate without accompanying radar 
vehicles. Many militaries—like Taiwan’s, for example—
operate no long- or medium-range TELARs, which limits 
the operational flexibility of their GBADs91.

Flexibility also matters for attackers. Israel’s use of 
mixed strike packages suggested a desire for flexibility. In 
contrast, the VKS demonstrated little operational flexibility. 
Russia’s apparent practice of striking targets in the order 
received and corresponding lack of dynamic targeting 
increased the effectiveness of Ukraine’s dispersed pop-up 
tactics. VKS pilots did not demonstrate that they were able 
to react effectively on the fly to the sudden emergence of a 
new threat or opportunity.

The VKS also proved inflexible in another important way: 
Russia’s command structure limited its ability to pursue its 
air superiority mission to the greatest extent possible. Sub-
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ordinating air units to ground command and the priority 
given to close air support in Russian practice diverted VKS 
resources from the air superiority mission when Ukraine’s air 
defenses were at their weakest. The priority given to ground 
operations also forced the VKS to limit its use of EW against 
Ukrainian systems, reducing the effect of combined arms.

INTELLIGENCE
Effective air superiority requires aggressive, continuous 
intelligence collection and responsive dissemination of 
target data, most notably in terms of threat assessments for 
the supported operational assets.92 Russia’s failure to update 
its intelligence during the lead-up to the attack likely limited 
the efficacy of its initial strikes. In contrast, Israeli intelli-
gence maintained effective custody of these targets through 
a variety of intelligence sources, further preparing the oper-
ational environment to overwhelm their opponents.

Suppression of enemy air defense must always be fol-
lowed by rapid cycles of battle damage assessment and 
follow-up strikes until they are confirmed destroyed or con-
tact with the enemy is lost, although this need is not unique 
to air superiority operations. Russia’s failure to conduct 
follow-on strikes when Ukrainian GBADs were suppressed 
allowed Ukrainian air defenses to reconstitute after a few 
days. Rapid cycles of intelligence processing for air or mis-
sile strikes require pushing analysis capability and targeting 
authority down the chain of command.

Closely related to the importance of intelligence is the 
importance of surprise. The United States warned Ukraine 
of Russia’s intent to invade, allowing the Ukrainian armed 
forces to relocate its mobile GBADs before Russian strikes 
arrived on target.93 Israel achieved complete surprise over 
Iran, which did not mount any effective defense. While 
hardly a novel lesson, the two conflicts reinforce the desir-
ability of achieving surprise, the need to maintain opera-
tional security, and the value of warning intelligence.

SPECIAL OPERATIONS
Special and intelligence operations have a surprisingly 
large role to play in modern air superiority operations. 
Israel effectively demonstrated that these operations can 
attack an air defense system from unexpected and poorly 
defended directions, thus enabling conventional forces. Air 
planners should coordinate with organizations responsible 
for covert and clandestine operations, which will require 
overcoming bureaucratic barriers in many militaries. As 

they are integrated into conventional air superiority plans, 
irregular operations should not depend solely or primarily 
on psychological measures to suppress or disrupt adver-
saries’ air defense (or more general military and political) 
systems. While information operations or the psychological 
effects of violence can support destructive or suppressive 
operations, they cannot replace them. 

Air defenders cannot ignore these types of operation. 
GBADs must be protected from close-in attacks by special 
operations forces. Drone attacks such as those conducted 
by Israel against Iran are repeatable, meaning that other 
countries can replicate them to an extent, even if the net-
works and systems they require are used up in the attack. 
Local counter-UAS bubbles will be a vital part of integrated 
air defense systems in the future. However, these attacks 
are unlikely to be limited to precision weapons: Irregular 
forces could also conduct EW attacks, plant cyberweap-
ons, or engage in old-fashioned sabotage to suppress or 
destroy air defense systems. Counterintelligence will play 
a major role in defending against these types of operation, 
but relying entirely on detecting covert operations puts too 
many eggs in one basket and will likely prove increasingly 
vulnerable as advancements in artificial intelligence reduce 
the need for human involvement in UAS operations. Indi-
vidual air defense sites should be hardened against cyber, 
electronic, and physical attacks originating within the sys-
tem’s lethal envelope.

CONCLUSION
Despite the differences between the Ukrainian and Iranian 
contexts, several lessons for air defense and air superiority 
efforts are evident from Israel and Russia’s air campaigns. 
Israel succeeded where Russia failed because it let its air 
forces maintain their focus on achieving and maintaining 
air superiority, effectively integrated destructive special 
operations into its preparation of the environment, rap-
idly updated its battlefield intelligence, and procured, 
planned, and trained for offensive air superiority opera-
tions for years. Ukraine also contributed to its own success 
through the courage and aggression of its fighter pilots and 
the adaptability of its GBAD systems.  ■  
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