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Introduction 

This paper examines how air battle evolved in the period from February 24, 2022 to September 30, 2024 

in the Russia-Ukraine war. When conducting this research, this author took care to mainly take into account 

the views of air force officials and experts from the United States (U.S.), the United Kingdom and China, 

and to ascertain the evolution of all aspects of the war situation by carefully reading materials from the 

National Defence University of Ukraine. Furthermore, this author incorporated various media reports in the 

discussion as necessary. 

As we will see in specific detail below, we can conclude that the struggle between the Russian military and 

the Ukrainian military for “air superiority”1 is an extremely important perspective for understanding this 

war. This paper discusses the development of air battle from that perspective. 

 

Dispersal of military power immediately before the outbreak of the war 

In February 2022, the Russian Aerospace Forces (VKS) deployed air power of approximately 350 aircraft, 

including Su-30 fighters and the Su-34 and Su-35S state-of-the-art aircraft, to areas around Ukraine. The 

VKS not only had a numerical advantage, but was qualitatively superior to the Ukrainian Air Force (UkAF), 

due to the radars installed on its combat aircraft and its ability to launch long-range missiles.2 The VKS also 

possessed outstanding Electronic Warfare (EW) equipment and Airborne Warning and Control Systems 

(AWACS), etc. The AWACS radar, which can see over long ranges, can communicate the situation of enemy 

aircraft to other Russian aircraft, so it was always in an advantageous position in air battle. 

Most of the VKS fighter pilots participated on rotation in the air strikes on Syria in 2015, but their experience 

of complex operations and dropping Precision Guided Munitions (PGMs) was limited.3 However, the air 

defense units of the Russian military were capable of forming a large-scale and high-performance air 
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defense network including the SA-21 Surface to Air Missile (SAM) known as the S-400 which, when 

combined with the latest tracking and targeting radars, boasted a firing range three times that of the long-

range SAMs of the UkAF.4 

The opposing air defense units of the Ukrainian military consisted of a wide range of air defense radars, 

long-range SAMs (SA-10s), medium-range SAMs (SA-11s and SA-8s), anti-aircraft guns, and thousands of 

Man-Portable Air-Defense Systems (MANPADS).5 

As tensions between the two militaries gradually increased, the UkAF, sensing that the Russian military was 

shifting into an attack posture, tried to limit the damage caused by Russian military attacks by dispersing 

and rotating its fighters and other air assets from its main air bases to auxiliary airfields to prevent 

concentrated deployment. The air defense units also set up dummy batteries and radar sites, augmented 

by signals deception, to draw missile attacks. Then, a few hours before Russia began its attack, the air 

defense units were deployed in a fanned-out manner, which also served as a form of dispersed protection.6 

 

The start of the war and the Russian VKS air invasion 

Before dawn on February 24, the military invasion by the Russian military began. Russia’s concept of 

operations was to employ special forces to eliminate Ukraine’s political leadership in Kyiv while ground 

forces sought to trap Ukraine’s army units in the east and southeast. The VKS were tasked to degrade 

Ukraine’s air defense capabilities and gain control of the air.7 However, the VKS did not actively use EW 

attacks to confuse the UkAF radars or deploy drones as decoys in order to identify the positions of the 

UkAF’s SAM batteries; 8  instead it used fighter-bombers and long-range cruise missiles to attack 

approximately 100 facilities related to the air defense of the UkAF (air force bases, radar, SAM batteries, 

anti-aircraft batteries, and the command and control systems) from a variety of directions.9 

The Ukrainian battle formation that intercepted these attacks was much smaller and less capable, with the 

UkAF having approximately 50 MiG-29 and 32 Su27 fighters, and approximately 40 ground attack aircraft 

such as Su-24s and Su-25s.10 Despite that, the UkAF fighters promptly responded and intercepted the VKS 

aircraft invading at high altitudes. At the same time, however, Ukraine’s air defense units hastily dispersed, 

preventing the UkAF from mounting a coordinated defense in the opening phase of the conflict.11 The 

UkAF dispersed immediately before the start of the war, so most of its flying units and air defense units 

were able to survive the attacks from the VKS in the opening phase of the conflict.12 Moreover, the invading 

VKS could not identify the positions of the dispersed Ukrainian air defense units promptly, which reveals 

the poor Battle Damage Assessment (BDA) capabilities on the Russian side. Nevertheless, the air defense 

units of the Ukrainian military were also in disarray, so for a while only the UkAF fighters intercepted the 

attacks. 
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The VKS air invasion was at the pace of an average of approximately 140 sorties per day, with its combat 

aircraft penetrating Ukrainian territory at medium altitudes for approximately 150 nautical miles (NM). 

However, the VKS aircraft only penetrated in formations of one to six aircraft each time, so the invasion 

was not as large-scale and did not involve as many aircraft as the invasion by the U.S. military in the 1991 

Gulf War. Furthermore, ground attacks were mainly carried out by Su-25s with unguided bombs and 

rockets.13 Russian fighters such as Su-35s and Su-30s conducted combat air patrols (CAPs) at medium 

altitudes to provide cover for the attack aircraft for the first three days, shooting down MiG-29s, Su-27s, 

Su-24s, and Su-25s and other UkAF aircraft. The threat of Russia’s high-performance SAMs and Su-35s 

gradually became greater, so the UkAF fighters were forced to shift to low altitudes for combat little by 

little in order to avoid these threats.14 

In the opening phase of the conflict, the Russian military also attempted to seize Antonov Airport, located 

north of the capital Kyiv. However, several VKS transport aircraft carrying Russian paratrooper units were 

shot down, and although some of the paratroopers landed at the airport, the Ukrainian ground forces had 

destroyed the runway beforehand, so the following VKS transport aircraft could not land. The VKS did not 

provide air cover for the paratrooper units which landed at the airport, and the Russian military units 

isolated at the airport occupied it with only helicopter air support. However, they were mopped up by the 

Ukrainian military and were destined to be annihilated a few days later.15 In addition, the Russian military 

advancing from Belarus to the capital Kyiv was forced to detour from its route due to the sabotage of a 

dam by the Ukrainian military.16 As a result, many ground forces’ vehicles were concentrated on limited 

routes, leading to traffic congestion, and they were attacked one after another by the Ukrainian military’s 

Turkish-made drone, the Bayraktar TB-2.17 The Russian military, on the other hand, did not make extensive 

use of drones in the early stages, but gradually introduced the Orion reconnaissance and attack drone to 

the front lines, destroying the M777 howitzers provided to the Ukrainian military by the U.S.18 

The fact that the drones of the Ukrainian military and the Russian military produced these surprising battle 

successes indicated that it will not be possible to talk about future warfare without drones going forward. 

 

Russian VKS unable to gain air superiority 

At the beginning of the war it was expected that the VKS, with its overwhelming air power, would promptly 

gain air superiority, but even after three days of the war, the VKS had not been able to gain air superiority.19 

The organized air invasion by the VKS gradually decreased and as the Russian military advanced toward 

the capital Kyiv the VKS continued its isolated air operations. The background to the VKS stopping the 

organized air invasion was that the decapitation operation had failed. Subsequently, the Russian military’s 

ground battle became a quagmire and the VKS was required to provide air cover immediately, so it was 

forced to change its policy from a focus on control of the air to close air support (CAS).20 
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Even in such a situation, the VKS repeatedly launched missile attacks on UkAF radars, bases, infrastructure, 

etc. in an attempt to break through Ukraine’s Integrated Air Defence System (IADS) capabilities.21 If the 

VKS had continued its Offensive Counter Air (OCA) operations in the same way, Russia might have gained 

air superiority, but the VKS’s Suppression Enemy Air Defense (SEAD) operations were not effective in the 

first place. Moreover, the Russian military’s BDA was also in a state where it could not be carried out quickly. 

And above all, due to the lack of flight training of VKS pilots, they had practiced hardly any drills on air 

invasions using multiple aircraft formations, so they did not have the ability to carry out SEAD operations 

using large-scale air invasions.22 

All of Russia’s military services combined launched missiles at the pace of an average of approximately 24 

missiles per day for the first three months of the war, consuming approximately 2,000 cruise missiles and 

approximately 240 ballistic missiles.23 Despite that, the VKS, unable to adapt to the rapid changes in the 

combat space, was unable to degrade Ukraine’s IADS capabilities or provide momentum to the Russian 

military’s ground invasion. As a result, VKS aircraft and Russian military helicopters were forced to operate 

at low altitudes to avoid the Ukrainian military’s air defense network, and days went by in which they did 

nothing but continue to launch unguided rockets. However, these aerial attacks were carried out daily on 

flight routes that were easy to predict,24 making them easy prey for the Ukrainian military’s huge number 

of MANPADS.25 

 

Formation of high-density air defense networks and the difficulty of gaining 

air superiority 

In late March 2022, the Russian military’s attempt to capture the capital Kyiv ended in failure, and the 

Ukrainian military recaptured the territory of northern Kyiv and Kharkiv. However, the Russian military 

began to concentrate its military power in eastern and southeastern Ukraine, and subsequently it launched 

a major offensive in these regions. The VKS continued its aerial attacks, using drones as decoys to weaken 

Ukraine’s IADS capabilities. The VKS finally began to see coordination in their SEAD operations, in which, 

when the UkAF responded to the drones and activated their radars, Su-30 and Su-35 fighters launched 

Anti-Radiation Missiles (ARMs). As a result, the air defense units of the Ukrainian military gradually lost 

combat strength, and were forced to withdraw from the front lines, while the Russian aircraft gradually 

improved their ability to execute air operations at high altitudes.26 Although the VKS faced challenges in 

SEAD operations, it was gradually producing results, while the UkAF’s defensive counterair (DCA) 

operations were gradually falling into a situation in which they were at a disadvantage. 

The Ukrainian military was attacking the southeastern front line using the U.S.-made High Mobility Artillery 

Rocket Systems (HIMARS) provided in June. Then the Russian ground forces, which were being attacked 

with precision, began to face an increasingly tough situation. In response to this situation, the VKS began 
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to provide cover to the Russian military from the air with CAS. In this way the VKS’s mission was influenced 

by the circumstances of the Russian military’s ground forces, so it developed air operations which lacked 

consistency. Then, in July, the VKS generally stopped sending fighter-bombers to penetrate deep into 

Ukrainian airspace, instead switching to attacks using stand-off weapons and long-range missiles. In the 

autumn of 2022, as the ground fighting intensified, the powerful air defense networks of both sides became 

densely concentrated on the ground. As a result, it became difficult for VKS and UkAF aircraft to easily 

enter the enemy’s airspace. In addition, the large number of MANPADS possessed by both Russia and 

Ukraine posed a lethal threat to penetrating aircraft, even at low altitudes where radar detection was 

difficult.27 

Originally, the “air defense mission” was considered to be an extremely important role for the military of 

the former Soviet Union. For this reason, both the Russian military and the Ukrainian military have 

traditionally maintained large-scale air defense units. If the two were to engage in air battle, they would 

inevitably form a thicket of high-density air defense networks.28 Therefore, in such a situation of parity, the 

result would be that they would deny each other’s kill zones,29 and neither side would be able to gain air 

superiority.30 

For that reason, the Russian military began to attack Ukraine using Iranian-made suicide drones, the 

Shahed 131 and 136.31 The Shahed flies at low altitudes at a slow speed of about 115 knots (kt) and carries 

30 to 50 pounds (lbs) of explosives. Although it is relatively inexpensive at approximately $30,000, it has a 

long range of 700 to 800 NM, meaning that it is not easy for Ukraine to identify the launch site and intercept 

it.32 The Russian military’s tactics for using the Shahed have changed over time. At times they have used 

the tactic of openly flying the Shahed drones in groups to attract the attention of the Ukrainian military 

and then using that opportunity to secure an attack route for their long-range missiles,33 and they have 

used other such tactics to turn the war situation in Russia’s favor.34 In October 2022, Ukraine, which was 

continuously being attacked by Russian suicide drones, also used a suicide drone to attack Tu-22M3 

Backfires parked at Russia’s Shaikovka Air Base, approximately 200 km from the border, damaging two 

aircraft.35 

Thus the air defense systems of both sides were extremely strong, so it continued to be impossible to 

secure air superiority and as a result OCA operations were developed, in which each side carried out attacks 

using suicide drones in an attempt to eliminate the other side’s air power. 

 

Waves of long-range missiles attacks and their interception by air defense 

units 
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As of 2023, Ukraine had not only sent a total of more than 100,000 drones of different types to the front 

lines,36 but had also begun using suicide drones to attack Moscow and air bases.37 

Meanwhile, the VKS has avoided as much as possible flying manned aerial vehicles in operations to 

penetrate deep into Ukrainian territory, and instead has begun to send in many drones, cruise missiles, and 

ballistic missiles.38 As of May 2023, Ukraine had shot down approximately 90% of Russian cruise missiles 

and unmanned aerial vehicles nationwide, and nearly 80% of ballistic missiles launched from the air and 

ground. In regions defended by the U.S.-made long-range SAM Patriot III missiles, it had shot down almost 

100% of ballistic missiles from Russia.39 Precisely for this reason, the VKS has been reluctant to use manned 

aerial vehicles to break through this strong air defense network of the Ukrainian military. 

That May, ground fighting intensified in Bakhmut in eastern Ukraine, while in the skies above the capital 

Kyiv, a battle was taking place between UkAF Patriot missiles and Kinzhal (Kh-47M2) air-launched cruise 

missiles launched by VKS MiG-31s. 

The UkAF’s air defense units succeeded in intercepting the first wave of Kinzhal missiles, but in the 

subsequent second wave Kinzhal missiles launched from MiG-31s, Kalibr cruise missiles from the Black Sea 

Fleet, Iskander-M and S-400 missiles from the ground forces, and multiple Shahed drones all attacked from 

different directions at the same time.40 As a result, the UkAF’s air defense units were pressured by the 

interceptions, and their stock of SAMs gradually decreased.41  The operations of the Russian military 

involved using low-cost Shahed drones in the first stage to carry out widespread airstrikes to provoke the 

operation of the conventional air defense systems deployed in Kiev to intercept the drones. Then in the 

second stage, the Russians would target the positions of the air defense systems revealed by the diversion 

and destroy these air defense systems by attacking with Kalibr missiles from the sea and Iskander-M 

missiles from the ground. In the third and final stage, the moment the reserve Patriot missiles were 

activated, the MiG-31s on standby in the sky would launch multiple Kinzhal missiles in an attempt to 

eliminate the Patriot missiles.42 

 

Attempts to resolve the stalemate using drones 

By August 2023, the struggle between the two militaries had begun to reach a stalemate. The Ukrainian 

military, struggling with ground resistance operations, changed its tactics to picking off high-value military 

targets in the Russian military, and began to utilize drones as a means to that end. The Ukrainian military, 

which was beginning to run out of the weapons and ammunition provided by Western countries, used 

long-range drones to destroy an Il-76 transport aircraft and other Russian assets parked at a Russian 

airbase approximately 350 km from the border43 and also destroyed a Tu-22 supersonic bomber parked at 

Soltsky-2 Airbase about 400 NM from the border44 in August during the same period. Furthermore, in 

September, it also began to attack SAMs (S-400s and S-300s) deployed in the Crimean Peninsula.45 
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In this way, Ukraine had carried out a total of 190 long-range drone attacks by September 2023, aiming to 

destroy fuel facilities, airfields, and even the Kremlin in the capital Moscow,46 and other important functions 

supporting the VKS.47 Nonetheless, despite the spectacular battle successes of the long-range drones, the 

Ukrainian military on the front lines remained in a difficult position. Moreover, the counter-offensive carried 

out from summer to autumn 2023 ended in failure, and the arrival of military aid supplies from Western 

countries was delayed. These developments had an effect, so the Ukrainian military rapidly lost its spare 

capacity, including soldiers, ammunition, and SAMs for the air defense units. 48 

Even in such a situation, on October 17 the Ukrainian military deployed the Army Tactical Missile System 

(ATACMS) provided by the U.S. for the first time in actual combat, attacking Russian military units stationed 

in Berdyansk and Luhansk in Ukraine, destroying helicopters, ammunition depots, air defense systems, and 

other equipment.49 Meanwhile, the Russian military continued to use expensive Kinzhal and Kalibr missiles, 

and others, in an attempt to suppress the Ukrainian military’s air defense network.50 Nonetheless, as their 

stocks dwindled, they were forced to change tactics and began using cheaper Shahed drones and Russian-

made loitering suicide drones called Lancets.51 The Russian military’s tactic of using a large number of 

these suicide drones was aimed at attacking Ukrainian infrastructure facilities.52 

Even in November the ground fighting continued to resemble World War I-style trench warfare, but a new 

dimension began to be seen; namely, drones of the Russian military and the Ukrainian military loitering in 

the skies.53 At the end of 2023, the Russian military launched 44 drones to carry out air strikes on Odesa 

and although 34 of them were intercepted the ten surviving drones hit Ukrainian power plants, taking away 

the electricity supply of approximately 1.5 million people.54 

The two militaries are using not only military drones, but also commercial drones of various sizes for diverse 

applications.55 The Ukrainian military’s use of these drones is particularly notable, and in February 2024 

they even established “the Unmanned Systems Forces” while accelerating innovation in the development 

of drones for land, sea, and air.56 There are actually abundant ideas for utilizing these drones, while anti-

drone electromagnetic pulse guns have also evolved more and more.57 In addition, the forms of combat 

involving drones have rapidly evolved beyond battlefield surveillance and direct attacks, with drones 

equipped with small explosives and operators equipped with first-person view (FPV) cameras directly flying 

drones into Russian armored vehicles, bunkers, and trenches.58 

 

Increasing dependence on stand-off weapons 

In contrast to the Ukrainian military, which failed in its counteroffensive and is running out of ammunition, 

the Russian military has seized the opportunity to launch a series of offensive operations in eastern Ukraine 

since early 2024, and has been securing key positions.59 In February, the VKS’s latest stealth fighter, the Su-



 

 - 8 - 

NIDS Commentary, No. 357 

 

57 Felon, was deployed in actual combat for the first time,60 and it has also been operated as a launch 

aircraft for the new air-launched cruise missile (ALCM) Kh-69.61 

Even after two years of hostilities, neither of the militaries has been able to break through the other’s air 

defense systems or gain air superiority. Looking at the war overall, there has been a tendency for the two 

sides to gradually become more dependent on stand-off weapons such as long-range artillery, missiles, 

and drones. In March, the VKS began to drop glide bombs in large numbers from aircraft62 while taking 

the new approach of attempting to establish superiority on the battlefield.63 Furthermore, Russia combined 

upgraded Shahed drones with long-range missiles to launch air strikes against Ukraine,64 as it tried to get 

the Ukrainian people to lose the will to fight by destroying infrastructure such as power plants.65 

Meanwhile, the Ukrainian military has begun attempting to break through the anti-drone air defense 

network built by the Russian military’s ground forces, using crowdsourcing, a method that has been actively 

adopted for commercial drones, to provide real-time feedback on areas for improvement while 

endeavoring to remodel and repair the drones.66 In April, the UkAF’s long-range drones began attacking 

Russia’s Shahed manufacturing plant and oil refining facilities,67 and an estimated 50 long-range drones 

were launched against Russia’s Morozovsk, Kursk, and Yeysk airbases, destroying six fighters.68 

Nonetheless, the Russian military’s superiority based on their amount of material remained strong. In May, 

a new front line was developed at Kharkiv, where the Russian military began to close in on Kharkiv, Ukraine’s 

second largest city.69 However, the Russian military began to rapidly lose personnel and equipment and in 

May it suffered record losses in personnel, artillery systems, and transport vehicles. Its losses of tanks and 

armored vehicles were the second highest since the start of the war,70 and in this period it also lost one 

Ka-52 helicopter and seven Su-25 fighters all at once.71 

Around June, military aid supplies finally began to arrive in Ukraine from Western countries. The 340 

AEW&C (airborne early warning and control) aircraft provided by Sweden,72 the Mirage 2000 fighters73 and 

ALCMs such as SCALP-EG/Storm Shadow74  provided by France, the F-16 fighters provided by various 

European countries,75  and others entered the preparation stage as the UkAF’s new air power in the 

upcoming air battle. The European countries supplying these weapons approved their use against military 

targets in Russia, but with regards to the use of the ATACMS76 ballistic missiles with a range of 300 km 

provided by the U.S., the restrictions on their use imposed by the U.S. remained.77 

The U.S. took the stance that the weapons it provided would only be allowed to be used against the Russian 

military “attacking or preparing to attack Ukraine in the border areas,” so the Ukrainian military was unable 

to use the weapons that would be decisive.78 Despite these problems, the Ukrainian military continued to 

attack military targets in Russian territory and to fight within Ukrainian territory, using also the weapons it 

had been supplied to date.79 However, Ukraine found itself in a situation where it was forced to fight using 

a combination of weapons provided by Western countries and outdated weapons from the Soviet era. 

Many conventional weapons were still weapons made by the Soviet Union, and although they could be 

produced and procured domestically in Ukraine, it was unclear how long they would last. The Ukrainian 
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military began to use the weapons from the Western countries extensively, and naturally they were also 

forced to rely heavily on the Western countries for the supply of ammunition for those weapons.80 

The problem of having to change the weapons used during the war also arose in the field of IADS. The air 

defense units of the Ukrainian military were already running out of stocks of anti-aircraft shells and SAMs. 

This problem of a shortage of ammunition affected many systems, from MANPADS like the Stinger to long-

range SAMs like the Patriot.81 

 

Russia's conversion to attrition warfare and Ukraine’s resistance  

Russia, which received large amounts of weapons and ammunition from Iran and North Korea, had a large 

stockpile of anti-aircraft shells and SAMs.82 Russia continued to have an overwhelming advantage as, for 

every shell fired by the Ukrainian military, the Russian military would fire back ten shells, and the Russian 

military even used its SAMs as substitutes for ground attacks of the kind which usually use surface-to-

surface missiles (SSMs).83  Furthermore, they regularly attacked Ukraine using Shahed drone attacks in 

combination with various types of long-range missiles.84  The tactic of simultaneously launching these 

stand-off weapons from air, land, and sea platforms produced the results of not only frightening the 

Ukrainian people,85 but also steadily depleting the Ukrainian military’s SAM stocks.86 

Therefore, the Ukrainian military began to lack all of the resources needed to continue the combat, so they 

tried to hold the current front lines while reducing their use of ammunition.87 For that reason, there were 

cases in which the Ukrainian military on the ground was forced to immediately retreat from Russian military 

positions they had managed to occupy.88 Needless to say, all this had an impact on air battle.89 

Having skillfully transformed the war into a war of attrition, Russia also began dropping UMPB D-30SN 

glide bombs on Ukrainian positions from VKS Su-34 Fullback aircraft.90 As the air defense units of the 

Ukrainian military have weakened, the Russian military has stepped up its intelligence, surveillance, and 

reconnaissance (ISR) activities and started sending drones to loiter around the front lines. Moreover, it has 

been destroying the Ukrainian military’s howitzers, drones, and anti-aircraft missiles as soon as it identifies 

their positions.91 As of September 2024, the VKS is gaining more freedom of action. The Su-25s can now 

openly attack targets directly, and attack helicopters such as the Mi-28 Havoc and Ka-52 Hokum can now 

launch the cutting-edge Kh-39/LMUR helicopter-launched air-to-surface missiles.92 

Meanwhile, the UkAF, which was extremely short of SAMs, had to send fighters from the CAPs to intercept 

drones flying from Russia. Nonetheless, it was far too inefficient to have fighters flying at high speed 

engage drones flying at low speeds. For that reason, a tactic was adopted in which a sniper rode on a 

propeller training aircraft in order to fly parallel to the drone and shoot it down. In addition, the tactic of 

ramming Russian military drones with FPV drones was also tried.93 Nonetheless, no matter which tactic was 
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used, it was difficult to effectively intercept the large number of drones launched from Russia, and the 

damage to Ukraine caused by drones continued to increase. 

 

Conclusion 

This paper discusses how air battle in the Russia-Ukraine war has evolved in the period from February 24, 

2022 to September 30, 2024. Two and a half years have passed since the start of the war, and the air power 

of the two militaries has not been able to break through the other’s air defense systems or gain air 

superiority. On the other hand, it is necessary to note that in the war overall, even in situations where air 

superiority cannot be secured, there has been an increasing reliance on stand-off weapons such as missiles, 

drones, and glide bombs. Attempts to use these weapons to break through the enemy’s air defense 

systems and degrade the capabilities of their IADS (Integrated Air Defence System) are being seen. 

Just from looking at the air battle so far, the side attempting to break through air defense systems is 

increasingly using stand-off weapons. We can conclude that in order to counter this, it will be essential for 

the side that wants to maintain air defense systems to have a stable supply of SAM munitions. One of the 

important lessons obtained from the Ukraine war is that gaining air superiority will probably be an 

extremely important element in the overall war situation. There is a high likelihood that if air superiority 

cannot be gained, the ground fighting will remain at a stalemate, and the situation will continue to 

resemble the trench warfare of World War I. 

In any case, in the current situation where neither of the two militaries has gained the freedom to operate 

in an environment of air superiority, it can be concluded that as long as the two militaries continue their 

war of attrition, the ultimate winner will be the side that can deploy more military power and soldiers. 

 

1 The latest U.S. Air Force doctrine explains that “air superiority” is “that degree of control of the air by one force that permits the conduct of 

its operations at a given time and place without prohibitive interference from air and missile threats” (U.S. Air Force, Counter Operation, Air 

Force Doctrine Publication 3-01, June 15, 2023); Yanagida, Osamu [柳田修], “Control of the Air and Air Superiority in the U.S. Military [米

軍における『制空権』と『航空優勢』],” Briefing Memo [ブリーフィングメモ], National Institute for Defense Studies [防衛研究所], 

June 2020. 
2 David A. Deptula and Christopher J. Bowie, “The Significance of Air Superiority: The Ukraine-Russia War,” Mitchell Institute Policy Paper, 

Vol. 50, July 2024, p. 4. 
3  Michael Simpson, Adam R. Grissom, Christopher A. Mouton, John P. Godges, Russell Hanson, “Road to Damascus: The Russian Air 

Campaign in Syria, 2015 to 2018,” RAND Project AIR FORCE, RAND, 2022. 
4 Charlie Gao, “Russia’s S-300 Provided Capable Air Defense, but the S-400 System is World-Class,” The National Interest, February 20, 2021, 

https://nationalinterest.org/blog/reboot/russias-s-300-provided-capable-air-defense-s-400-system-world-class-178563. 
5 National Defence University of Ukraine, Lessons Learned of Russian-Ukrainian War, Ministry of Defence of Ukraine, 2023, pp. 9-13. 
6 Deptula and Bowie, “The Significance of Air Superiority,” p. 4. 
7 Deptula and Bowie, “The Significance of Air Superiority,” p. 4. 
8  Mykhalo Zabrodskyi, Jack Watling, Oleksandr Danylyuk, and Nick Reynolds, Preliminary Lessons in Conventional Warfighting from 

Russia’s Invasion of Ukraine, London: RUSI, February-July 2022. 

 



 

 - 11 - 

NIDS Commentary, No. 357 

 

                                                                                                                                                                  

9 National Defence University of Ukraine, Lessons Learned of Russian-Ukrainian War, p. 99. 
10 Liu, Yang [刘杨], “Seen from Russia’s Invasion of Ukraine: Ukrainian Air Power [从俄乌冲突管看：乌空军战力],” Aerospace Knowledge 

[航空知识], No. 621 (January 2023) pp. 50-51. 
11 Deptula and Bowie, “The Significance of Air Superiority,” p. 4. 
12 Zabrodskyi et al., Preliminary Lessons in Conventional Warfighting from Russia’s Invasion of Ukraine, p. 21. 
13 Cao, Liyun [曹励云], “Lessons and Insights: Jiang Yongwei, an Expert in Russian Military Issues, Discusses the Application of Air Defense 

Weapons Systems in Russia’s Invasion of Ukraine [教训与启示：俄罗斯军事问题专家姜永伟谈俄乌冲突空防武器系统应用],” Modern 

Weaponry [现代兵器], Issue 534 (October 2023) pp. 26-31. 
14 Liu [刘], “Seen from Russia’s Invasion of Ukraine: Ukrainian Air Power [从俄乌冲突看：乌空军战力],” pp. 53-54. 
15 “One Year After Russia’s Invasion of Ukraine, What Problems Have Been Exposed? Interpretation by Jin Yinan [俄乌冲突一周年，暴露

了哪些问题？金一南解读],” Shanghai Observer [上观新闻], February 24, 2023, https://www.jfdaily.com/wx/detail.do?id=586010. 
16 National Defence University of Ukraine, Lessons Learned of Russian-Ukrainian War, pp. 117-118. 
17 Xiao, Mei [骁嵋], “Flying Around the Battlefields of Russia and Ukraine: How Big is Turkey’s Unmanned Aerial Vehicle Force? [驰骋俄

乌战场：土耳其无人机战力几何?],” Aerospace Knowledge [航空知识], No. 621 (January 2023), pp. 42-43; National Defence University 

of Ukraine, Lessons Learned of Russian-Ukrainian War, p. 119. 
18 Chinese experts point out that the performances of the Bayraktar TB2 and Orion are far inferior to those of advanced drones such as the U.S. 

military’s Predator and Reaper drones or People’s Liberation Army drones, such as the Wing Loong made by the Aviation Industry Corporation 

of China’s ChengDu Aircraft Design & Research Institute and the Rainbow made by the China Academy of Aerospace Aerodynamics. 

(“Current Affairs in Depth: Unmanned Aerial Vehicles Participate in the War; How will Future Wars be Fought? [「环时深度」无人机参战，

“未来战争”怎么打？],” Huanqiu.com [环球网], May 28, 2022). 
19 Aita, Moriki [相田守輝], “Digital Transformation of the Chinese Air Force: Initiatives Observed in the PLAAF’s Introduction of a New 

Maintenance Management System [中国空軍をめぐるデジタルトランスフォーメーション――新しい整備管理システム導入から見

える取り組み――],” Security & Strategy [安全保障戦略研究], vol. 3, no. 2 (March 2022), pp. 85-86. 
20 There were several factors behind this. The fact that many UkAF fighters had been shot down by VKS aircraft and it took time to reconstitute 

the air defense units was relevant, but the fundamental factor was the failure of Russia’s decapitation operation against the political leadership 

of Ukraine (Deptula and Bowie, “The Significance of Air Superiority,” p. 5). 
21 In particular in the northern areas around Kyiv, Anti-Radiation Missile attacks were carried out by Su-35Ss and limited attacks were carried 

out by Su-24s using PGMs. 
22 Aita, Moriki [相田守輝], “China’s Perspective on the Use of Russian Airpower: What Lessons is the People’s Liberation Army Learning 

from the Air Battle in Ukraine? [中国から見たロシア航空戦力の使い方――人民解放軍はウクライナ航空戦から何を教訓としつつ

あるのか――],” NIDS Commentary [NIDSコメンタリー], No. 263 (June 22, 2023). 
23 Justin Bronk, Nick Reynolds, and Jack Watling, The Russian Air War and Ukrainian Requirements for Air Defence, RUSI, November 2022, 

p. 25.  
24 The VKS sometimes lost as many as eight fighters in a week, a problem that persists to this day. This was such a serious problem that the 

VKS switched to night ground attacks along the front lines to reduce losses using some of their Su-34s. 
25 Cao, Liyun [曹励云], “Observation of the Application in Actual Combat of Air Defense Weapons Systems in Russia’s Invasion of Ukraine: 

An Interview with Jiang Yongwei, an Expert in Russian Military Issues [俄乌冲突空防武器系统实战应用观察：专访俄罗斯军事问题专

家姜永伟],” Modern Weaponry [现代兵器], Issue 533 (September 2023) pp. 14-17; National Defence University of Ukraine, Lessons Learned 

of Russian-Ukrainian War, p. 119. 
26 Deptula and Bowie, “The Significance of Air Superiority,” p. 6. 
27 Deptula and Bowie, “The Significance of Air Superiority,” p. 7. 
28 Christopher Woody, “Fighter Jets are ‘Worthless’ Over Ukraine, and It’s a Sign of What US Pilots and Troops May Face in Future Battles,” 

INSIDER, Mar 17, 2023, https://www.businessinsider.com/fighter-jets-unable-to-provide-close-air-support-over-ukraine-2023-3. 
29 Bao, Zhenfeng [鲍振峰], Li, Geng [李耕], Qu, Min [屈敏], “The Focus on New Changes Brought About by High-Tech Air Operation 

Applications: Identifying the ‘Pulse’ of Future Air Operations [紧盯高新技术应用给空中作战带来的新变化：把准未来空中作战“脉

搏”],” People’s Liberation Army Daily [解放军报], April 11, 2023. 
30 The situation in which neither side can gain air superiority remains unchanged as of September 2024, the time of writing. 
31 “Ukraine’s Military Claims Downing Iran Drone Used by Russia [ロシア軍使用のイラン製ドローンを初撃墜、ウクライナ軍が主

張],” CNN, September 14, 2022, https://www.cnn.co.jp/world/35193258.html. 
32 Launched from the back of a truck by a booster rocket, the Shahed is a drone with an airframe comprised of composite materials, powered 

by a small gas engine driving a wooden propeller, which flies using satellite guidance and inertial navigation systems, and is used as a long-

range attack drone. Iran began the development of drones approximately 40 years ago during the Iran-Iraq War. At that time, it became difficult 

for Iran to maintain its combat air assets and it suffered heavy losses. Iran currently produces and exports a wide range of reconnaissance, 

surveillance, and attack unmanned aerial vehicles, including the Shahed. Iran has provided the Shahed to Russia during this conflict, and 

currently Russia is manufacturing several thousand of these upgraded drones. (Uzi Rubin, “Russia’s Iranian-Made UAVs: A Technical Profile,” 

Commentary, RUSI, January 13, 2023, https://www.rusi.org/explore-our-research/publications/commentary/russias-iranian-made-uavs-

technical-profile). 
33 Fabian Hinz, “Iranian Missile Deliveries to Russia: Escalating Military Cooperation in Ukraine,” Missile Dialogue Initiative, September 18, 

2024, https://www.iiss.org/ja-JP/online-analysis/missile-dialogue-initiative/2024/09/iranian-missile-deliveries-to-russia-escalating-military-

cooperation-in-ukraine/. 



 

 - 12 - 

NIDS Commentary, No. 357 

 

                                                                                                                                                                  

34 Russia has been so impressed with the Shahed’s usefulness that it is building a drone manufacturing factory in Tatarstan, 500 NM (805 km) 

east of Moscow, to produce about 6,000 Shahed drones (renamed the Geran-2 by Russia) per year. (Thompson, Kristen D., “How the Drone 

War in Ukraine Is Transforming Conflict,” Council on Foreign Relations, January 16, 2024). 
35 Howard Altman and Tyler Rogoway, “Ukrainian Kamikaze Drone Attacks Bomber Base Deep in Russia (Updated),” The War Zone, last 

updated October 7, 2022, https://www.twz.com/ukrainian-kamikaze-drone-attacks-bomber-base-deep-in-russia.   
36  Tom Balmforth, “Ukraine to Produce Thousands of Long-Range Drones in 2024, Minister Says,” Reuters, February 12, 2024, 

https://www.reuters.com/business/aerospace-defense/ukraine-produce-thousands-long-range-drones-2024-minister-says-2024-02-12/. 
37 Stacie Pettyjohn, Evolution Not Revolution: Drone Warfare in Russia’s 2022 Invasion of Ukraine (Washington, DC: Center for a New 

American Security, February 2024), p. 16. 
38 Lao, Fu, [老虎], “One Year of the Russia-Ukraine War [俄乌战争一年祭],” Aerospace Knowledge [航空知识], No. 623 (March 2023) pp. 

20-23. 
39 Ian Williams, Russia Isn’t Going to Run Out of Missiles, CSIS, Washington, DC, June 28,2023, https://www.csis.org/analysis/russia-isnt-

going-run-out-missiles. 
40 National Defence University of Ukraine, Lessons Learned of Russian-Ukrainian War, p. 177-179. 
41 Wang, Xinbang [王鑫邦], “The Power of the ‘Patriots’ [“爱国者”血战匕首],” Aerospace Knowledge [航空知识], No. 627 (July 2023) 

p. 56. 
42 While Chinese military experts acknowledge that the Patriot’s interception capabilities are excellent, they also point out that the weight of 

the flying object it is intended to intercept is 140 kg, while the Kinzhal’s total weight is four tons and its warhead weighs one ton, meaning that 

there are limitations to the Patriot III’s interception capabilities. Specifically, their analysis is that the Kinzhal has a very high terminal velocity 

and a large amount of kinetic energy, so even in the case that the Patriot III is able to intercept it at close range, there is a possibility that the 

Kinzhal may still land on the target due to the effects of inertia, causing damage. (Wang, Xinbang [王鑫邦], “The Power of the ‘Patriots’ [“爱

国者”血战匕首],” pp. 57-58). 
43 Gozzi, “Ukraine War: Deepest Ukraine Drone Attack into Russian Territory Injures 12” 
44 “Russian Soldiers are Most Vulnerable When Moving About During the Long Winter Nights, but Ukraine’s Drone Pilots Often Don’t Have 

the Gear to Hit Them,” Business Insider, Feb 1, 2024. 
45  Mark Jacobsen, “Ukraine’s Drone Strikes are a Window into the Future of Warfare,” Atlantic Council, September 14, 2023, 

https://www.atlanticcouncil.org/blogs/new-atlanticist/ukraines-drone-strikes-are-a-window-into-the-future-of-warfare/. 
46 Hua, Di [华迪], “Russia Claims Ukraine Attacked the Kremlin Using Unmanned Aerial Vehicles - Ukraine Denies It [俄方说乌克兰企图

用无人机攻击克里姆林宫_乌方否认],” www.xinhuanet.com [新华网], May 4, 2023. 
47 Gozzi, “Ukraine War: Deepest Ukraine Drone Attack into Russian Territory Injures 12” 
48  C. Todd Lopez, “Air Defense Remains Top Priority at Meeting on Ukraine Defense,” DoD News, September 19, 2023, 

https://www.defense.gov/News/News-Stories/Article/Article/3531013/. 
49 Robert Greenall and Chris Partridge, “Ukraine Uses US-Supplied ATACMS for the First Time, Says Zelensky,” BBC, October 18, 2023, 

https://www.bbc.com/news/world-europe-67135163. 
50 Cao [曹], “Observation of the Application in Actual Combat of Air Defense Weapons Systems in Russia’s Invasion of Ukraine [俄乌冲突

空防武器系统实战应用观察],” p. 33. 
51 “Russia’s Lancet Loitering Munition Downed by Ukraine’s Small Arms Fire,” BBC, October 13,2023, https://www.bbc.com/news/world-

europe-67135163. 
52 National Defence University of Ukraine, Lessons Learned of Russian-Ukrainian War, p. 177. 
53 On November 3, 2023, it was pointed out that Chinese military officials are watching closely and have drawn lessons from the effective use 

of loitering drones by both Russia and Ukraine. (Lyle Goldstein and Nathan Waechter, “Chinese Strategists Evaluate the Use of ‘Kamikaze’ 

Drones in the Russia-Ukraine War,” RAND, November 7, 2023, https://www.rand.org/pubs/commentary/2023/11/chinese-strategists-evaluate-

the-use-of-kamikaze-drones.html). 
54 “Three Killed in Russian Drone Attack on Ukrainian City of Odesa,” Wall Street Journal, June 10, 2023; “Ukraine Says Downs Russian 

Drones Targeting Odesa Port,” Reuters, January 17, 2024. 
55 Stacie Pettyjohn, Evolution Not Revolution: Drone Warfare in Russia’s 2022 Invasion of Ukraine (Washington, DC: Center for a New 

American Security, February 2024), pp. 16-28. 
56  “Ukraine Creates a Branch of its Armed Forces Specific to Drone Warfare,” CNBC NEWS, February 7, 2024, 

https://www.nbcnews.com/news/world/ukraine-creates-branch-armed-forces-specific-drone-warfare-rcna137634; Mykola Bieliesko, 

“Outgunned Ukraine Bets on Drones as Russian Invasion Enters Third Year,” Atlantic Council blog, February 20, 2024. 
57 Cao, Liyun [曹励云], “Competition in Electromagnetic Spectrum Warfare: Jiang Yongwei, an Expert in Russian Military Issues, Discusses 

the Applications and Insights of the Electronic Warfare Systems Operations in the Russian and Ukrainian Militaries (Part 2) [电磁频谱战场

的一次真实较量：俄军事问题专家姜永伟谈俄乌军队电子战系统作战应用与启示(中)],” Modern Weaponry [现代兵器], Issue 541 

(May 2024) pp. 61-66. 
58 Tom Cotterill, “Death From Above: Ukraine’s New Suicide Drones are the Start of a ‘Terrifying’ Arms Race British Military Chiefs Fear 

could Create the Next ‘Weapon of Mass Destruction’,” Daily Mail, February 4, 2024, https://www.dailymail.co.uk/news/article-

12997173/Death-Ukraines-new-suicide-drones-start-terrifying-arms-race-British-military-chiefs-fear-create-weapon-mass-destruction.html. 
59  “Russian Offensive Campaign Assessment, January 21, 2024,” ISW press, January 21, 2024, 

https://www.understandingwar.org/backgrounder/russian-offensive-campaign-assessment-january-21-2024. 
60  Peter Suciu, “Russia’s Su-57 Felon Stealth Fighter: Now Going to War in Ukraine?,” The National Interest, February 28, 2024, 

https://nationalinterest.org/blog/buzz/russias-su-57-felon-stealth-fighter-now-going-war-ukraine-209751; Cao, Mang [草莽], “Discussing the 

Path of Development of Russian and Ukrainian Air Defense Weapons Systems: An Interview with Jiang Yongwei, an Expert in Russian Military 



 

 - 13 - 

NIDS Commentary, No. 357 

 

                                                                                                                                                                  

Issues (3) [漫谈俄乌空防武器系统发展历程：专访俄罗斯军事问题专家姜永伟(3)],” Modern Weaponry [现代兵器], Issue 538 (February 

2024) pp. 70-71. 
61 “Russia Now Using Kh-69 Cruise Missiles In Ukraine: Reports,” The War Zone, February 16, 2024, https://www.twz.com/air/russia-now-

using-kh-69-cruise-missiles-in-ukraine-reports. 
62 Cao [曹], “Observation of the Application in Actual Combat of Air Defense Weapons Systems in Russia’s Invasion of Ukraine [俄乌冲突

空防武器系统实战应用观察],” pp. 20-21; “Russia’s New Guided Bomb Inflicts Devastation and Heavy Casualties on the Ukrainian Front 

Lines,” CNN, March 12, 2024, https://www.cnn.co.jp/world/35216382.html. 
63  “Mass Use of Guided Bombs Driving Russian Advances, Says Ukraine” The Guardian, April 11, 2024, 

https://www.theguardian.com/world/2024/apr/11/mass-use-of-guided-bombs-driving-russian-advances-says-ukraine. 
64 Hua, Di [華迪], Liu, Kai [劉凱], “Russian Defense Ministry: Russian Military Launches Concentrated Attacks on the Ukrainian Command 

Headquarters and Other Targets [俄国防部：俄军集群打击乌克兰决策中心等多个目标],” Xinhua News Agency [新华社], March 26, 2024. 
65 Hinz, “Iranian Missile Deliveries to Russia: Escalating Military Cooperation in Ukraine”. 
66 Thompson, Kristen D., “How the Drone War in Ukraine Is Transforming Conflict,” Council on Foreign Relations, January 16, 2024. 
67 Gozzi, “Ukraine War: Deepest Ukraine Drone Attack into Russian Territory Injures 12” 
68 Robert Greenall, “Ukraine War: Six Russian Planes Destroyed by Drones, says Kyiv,” BBC News, April 5, 2024. 
69  “Russian Attack on Kharkiv Continues as Moscow Says it Has Taken Five Villages,” The Guardian, May 11, 2024, 

https://www.theguardian.com/world/article/2024/may/11/russian-attack-kharkiv-ukraine-villages. 
70  Sam Cranny-Evans, “Is 2024 the Decisive Year for Ukraine?” European Security & Defence, September 5, 2024, https://euro-

sd.com/2024/09/articles/40176/is-2024-the-decisive-year-for-ukraine/. 
71  Sofiia Syngaivska, “Ukrainian Forces Down Russian Ka-52 Helicopter,” Defense Express, May 13, 2024, https://en.defence-

ua.com/news/ukrainian_forces_down_russian_ka_52_helicopter-10491.html. 
72 Thomas Newdick, Tyler Rogoway, “Ukraine Getting Swedish Airborne Early Warning Radar Planes Is A Big Deal,” The War Zone, May 29, 

2024, https://www.twz.com/news-features/ukraine-getting-swedish-airborne-early-warning-radar-planes-is-a-big-deal. 
73 Andrzej Wilk and Piotr Żochowski, “France Sends Mirage 2000-5 Fighters for Ukraine. Day 838 of the War,” Centre for Eastern Studies 

(OSW), June 11, 2024, https://www.osw.waw.pl/en/publikacje/analyses/2024-06-11/france-sends-mirage-2000-5-fighters-ukraine-day-838-

war. 
74  John Hardie, “France Sends SCALP-EG Missiles to Ukraine,” Long War Journal, July 13, 2023, 

https://www.longwarjournal.org/archives/2023/07/france-sends-scalp-eg-missiles-to-ukraine.php. 
75 Daphne Psaledakis and Humeyra Pamuk, “F-16 Jets Being Sent to Ukraine from Denmark and the Netherlands, Blinken says,” Reuters, July 

11, 2024, https://www.reuters.com/world/f-16-jets-being-sent-ukraine-denmark-netherlands-blinken-says-2024-07-10/. 
76 George Barros, “Interactive Map: Hundreds of Known Russian Military Objects are in Range of ATACMS,” ISW Press, August 27, 2024, 

https://www.understandingwar.org/backgrounder/interactive-map-hundreds-known-russian-military-objects-are-range-atacms. 
77 The use of ATACMS (with a 300 km range) outside Ukraine remains heavily restricted by the U.S., even though the weapon is a vital tool 

for attacking Russian aircraft and SAMs. There are fears that if U.S.-supplied weapons are used in Russia, Russia could retaliate by expanding 

the war directly or indirectly (causing repercussions for allies), vertically (use of new weapons), or horizontally (geographical expansion). 

(Matthew Savill, “Removing Constraints on Support to Ukraine: No Silver Bullets,” Commentary, RUSI, June 3, 2024, https://rusi.org/explore-

our-research/publications/commentary/removing-constraints-support-ukraine-no-silver-bullets). 
78  “Ukraine’s Use of US-Supplied Weapons in Russia not Limited to Near Kharkiv, Pentagon Says,” Reuters, June 21, 2024, 

https://www.reuters.com/world/us/ukraines-use-us-supplied-weapons-russia-not-limited-near-kharkiv-pentagon-says-2024-06-20/. 
79 In addition to a serious shortage of soldiers, Ukraine had warned repeatedly in the months leading up to this situation that it was suffering 

from an extreme shortage of ammunition for its artillery and air defense systems. 
80  “Ukraine’s Zelenskiy Says End of War with Russia Depends on Allies’ Resolve,” Reuters, September 22,2024, 

https://www.reuters.com/world/europe/ukraines-zelenskiy-says-end-war-with-russia-depends-allies-resolve-2024-09-21/. 
81  “Ukraine ‘Ran Out of Missiles’ to Thwart Russian Strike on Power Plant, Zelensky Says,” CNN, April 16, 2024, 

https://www.cnn.com/2024/04/16/europe/ukraine-missiles-air-defense-zelensky-israel-intl/index.html. 
82 “Russia is After More Iranian and North Korean Missiles to Help it Tip the Balance in Ukraine, Experts Say,” Business Insider, September 

18, 2024, https://www.businessinsider.com/russia-seeking-more-weapons-north-korea-iran-win-ukraine-war-2024-9. 
83 This is a secondary tactic that utilizes the capabilities of Russia’s S-400 long-range SAM system. (Cheng, Liang [成梁], “S-400s Fail to 

Intercept ATACMSs: Behind the Missile Attacks and Defense of Russia and Ukraine [S-400 折戟 ATACMS: 俄乌导弹攻防战的背后],” 

Ordnance Knowledge [兵器知识], Issue 530 (July 2024) pp. 30-32). 
84 C. Todd Lopez, “Iran Gives Russia Short-Range Missiles, While U.S., Partners Expect to Keep Bolstering Ukrainian Air Defense,” DoD 

NEWS, September 10, 2024, https://www.defense.gov/News/News-Stories/Article/Article/3901774/iran-gives-russia-short-range-missiles-

while-us-partners-expect-to-keep-bolster/. 
85 National Defence University of Ukraine, Lessons Learned of Russian-Ukrainian War, pp. 140-141. 
86  David L. Stern, “Ukraine Races to Build Weapons at Home,” The Washington Post, March 20, 2024, 

https://www.washingtonpost.com/world/2024/03/20/ukraine-weapons-industry-domestic-production/. 
87 Keith L. Carter, Jennifer Spindel, and Matthew McClary, “How Ukraine Can Do More With Less: A Military Strategy to Outlast Russia,” 

Foreign Affairs, May 29, 2024, https://www.foreignaffairs.com/ukraine/how-ukraine-can-do-more-less. 
88  John Hoehn and William Courtney, “How Ukraine Can Defeat Russian Glide Bombs,” Commentary, RAND, June 28, 2024, 

https://www.rand.org/pubs/commentary/2024/06/how-ukraine-can-defeat-russian-glide-bombs.html. 
89 Vladimir Trendafilovski, “The Unscripted Conflict: A War Gone Off Course,” AIRFORCES, Key Publishing, No. 437, August 2024, p. 33. 
90 The UMPB is an integrated bomb and glide guidance system munition, similar in design to the GBU-39, a U.S. Small Diameter Bomb (SDB). 

(Thomas Newdick, “Russia’s Small Diameter Bomb-Like Weapon Seen In Action For The First Time,” The War Zone, May 23, 2024, 

https://www.twz.com/air/russias-small-diameter-bomb-like-weapon-seen-in-action-for-the-first-time). 



 

 - 14 - 

NIDS Commentary, No. 357 

 

                                                                                                                                                                  

91 “First HIMARS, Patriot Losses for Ukraine,” AIRFORCES, Key Publishing, No. 434, May 2024, p. 7. 
92 Cao [曹], “Lessons and Insights [教训与启示],” p. 32. 
93 Vladimir Trendafilovski, “Unconventional Method,” AIRFORCES, Key Publishing, No. 437, August 2024, p. 37; Su, Yanqin [苏艳琴], 

“New Trends Seen in Unmanned Aerial Vehicle Operations [无人机作战呈现新动向],” People’s Liberation Army Daily [解放軍報], May 9, 

2022. 



 

 - 15 - 

No. 357 October 22, 2024 

 

 

 

The views expressed in this paper do not represent the official views of the National Institute for Defense Studies.  

We do not permit any unauthorized reproduction or unauthorized copying.  

Planning and Coordination Office 

National Institute for Defense Studies  

Telephone (direct) : 03-3260-3011  

Telephone (general) : 03-3268-3111 (ext. 29177)  

National Institute for Defense Studies website: www.nids.mod.go.jp 

PROFILE 

AITA Moriki 

Research Fellow, America, Europe, and Russia Division, Regional Studies Department  
 
Field of expertise: Chinese security 


