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Introduction 

The course of modern armed conflicts demonstrates that Unmanned 

Aerial Complexes (UACs) have become an integral element of combat 

operations. Their employment significantly increases the speed, accuracy, and 

effectiveness of military actions while minimizing human losses. This 

transformation has led to what is often described as the era of “drone warfare,” 

which has been clearly visible in global military practice since the second 

decade of the 21st century. 

The victory of the Armed Forces of Azerbaijan in the 2020 Second 

Karabakh War was largely achieved through the effective integration of UACs 

into military operations. Systems such as Bayraktar TB2, Harop, Orbiter, and 

Sky Striker played a decisive role in neutralizing enemy armor, manpower, and 

air defense systems. This experience demonstrated that the dynamics of 

modern warfare are no longer determined solely by the clash of conventional 

troops but also by information superiority, communication resilience, and the 

capacity to conduct precision strikes from the air. 

The use of UACs has introduced a new dimension into Azerbaijan’s 

military-strategic concept. These systems are not only reconnaissance and 

surveillance tools but also serve as key assets for high-precision strikes and 

artillery fire correction. Moreover, UACs provide critical opportunities in the 

field of environmental security, including chemical and radiological 

reconnaissance, monitoring of contaminated areas, and assessment of 

environmental damage during and after hostilities. 
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In Azerbaijan’s current military development strategy, the testing and 

application of UACs are among the top priorities. This is essential both for 

strengthening the national defense industry and for maintaining the 

technological superiority of the Armed Forces. At present, the elaboration of 

testing methodologies in combat conditions, the assessment of UAC 

effectiveness under electronic warfare (EW), and the integration of artificial 

intelligence technologies are among the most important research directions. 

Thus, the study of UACs in the Azerbaijani context extends beyond purely 

technical and tactical issues, encompassing strategic, ecological, and security 

dimensions. The aim of this paper is to systematically analyze the testing 

methodology, application features, and the role of UACs in the military and 

environmental security system of the Armed Forces of Azerbaijan. 

Legal and Regulatory Framework 

The application of UACs in Azerbaijan is regulated by the country’s 

Military Doctrine, national legislation, and international commitments. The 

Ministry of Defense Industry, the Ministry of Defense, and other relevant bodies 

are responsible for the production, testing, and operational use of UACs. 

Following the 2020 Second Karabakh War, combat experience accelerated the 

development of domestic UAV systems, the expansion of local production 

capacities, and the establishment of national standards. 

Within NATO, STANAG 4670 serves as the primary framework for the 

classification of UACs. It divides UAVs into three classes (I–III) based on weight, 

altitude, range, and operational level. Azerbaijan’s classification generally 

aligns with these principles but also incorporates national-specific factors such 

as mountainous terrain, operational environment, and environmental security 

requirements. 
 

Table 1 

Comparison of NATO STANAG 4670 and Azerbaijani application of UAV 

classification 

Class 
NATO STANAG 4670 

Parameters 
Azerbaijani Application Context 

Class I  
(<150 kg) 

Micro, mini, small UAVs; 
altitude 60–1500 m; range 5–
50 km; tactical units level 

Primarily reconnaissance and artillery fire 
correction; FPV and loitering munition drones; 
short-range operations in mountainous terrain 

Class II 
(150–600 
kg) 

Tactical UAVs; altitude up to 
5500 m; range up to 200 km; 
brigade level 

Bayraktar TB2-type systems; operational 
reconnaissance, strike, and coordination roles; 
resilience against EW emphasized 

Class III 
(>600 kg) 

Strategic/operational UAVs; 
altitude 14–20 km; practically 
unlimited range; strategic-
level operations 

Limited use in Azerbaijan; mainly imported 
systems from allied countries; potential direction 
for future domestic development 
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Combat applications and testing stages 

The recent experience of the Armed Forces of Azerbaijan demonstrates 

that UACs are not only reconnaissance tools but also decisive instruments in 

modern combat operations. Their main functions include: 

- intelligence and surveillance- real-time monitoring of the battlefield; 

- artillery fire correction- enhancing strike accuracy and reducing 

ammunition expenditure; 

- strike missions- direct target destruction using loitering munitions; 

- electronic warfare (EW)- disrupting enemy communications and 

saturating air defense systems; 

- environmental monitoring- detection of chemical and radiological 

contamination. 

The acceptance of UACs into service is not limited to their technical 

specifications. Testing in combat conditions is essential for assessing 

operational effectiveness. Such testing is conducted in two stages (Figure 1): 

1. Polygon (training ground) stage: 

- verification of completeness and operational readiness; 

- evaluation of maximum range and endurance; 

- testing of autonomous and manual control modes. 

2. Combat conditions stage: 

- assessment of telemetry, video, and GNSS stability under EW  

conditions; 

- adjustment of artillery fire and integration with fire support units; 

- day and night detection capabilities; 

- evaluation of performance under wind, temperature, and terrain 

constraints. 

 

 
Fig. 1. Flow of UAC testing in combat conditions 
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Technical results and future perspectives 

The operational experience of the Armed Forces of Azerbaijan shows that 

UACs provide decisive advantages at both tactical and operational-strategic 

levels. During the 2020 Second Karabakh War, the combined use of different 

UAV types resulted in highly effective neutralization of enemy forces and 

equipment. 

Key technical outcomes: 

- Bayraktar TB2- long endurance, high precision, and artillery integration; 

- Harop (loitering munition)- capable of striking effectively even under EW 

conditions; 

- Orbiter and Sky Striker- compact, portable, and effective in short-range 

missions; 

- FPV drones- increasingly used for rapid, short-distance strikes and high 

maneuverability. 

Future development directions for Azerbaijan include: 

1. Enhanced EW resistance- adaptive frequency management and AES-

256 encryption. 

2. Extended endurance- hybrid propulsion and optimized fuel efficiency. 

3. Artificial intelligence integration- automatic target recognition and 

swarm management. 

4. Environmental monitoring capabilities- CBRN reconnaissance and 

assessment of ecological damage. 
 

Table 2 

Technical characteristics of major UAVs in the Azerbaijani Armed Forces 

System Type Endurance Range Main Functions Notes 

Bayraktar 

TB2 

MALE 

UAV 
24 h 

150–200 

km 

Reconnaissance, 

strike, artillery 

correction 

High 

precision 

Harop 
Loitering 

munition 
6–9 h 

up to 

1000 km 

Target destruction, 

EW resistance 
Israeli system 

Orbiter-1K 
Tactical 

loitering 
2–3 h 

50–80 

km 
Localized strikes Portable 

SkyStriker 
Loitering 

munition 
2 h 100 km Precision strikes 

Low 

collateral 

damage 

FPV drones Small, fast 15–25 min 5–10 km 
Short-range attacks, 

high maneuverability 
Low-cost 
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Fig. 2. Effectiveness of UAVs in the 2020 Nagorno-Karabakh War 

 

Environmental Security Context 

One of the main features of modern warfare is the extensive damage 

inflicted not only on military targets but also on the environment. Explosions 

of fuel depots, the use of chemical weapons, and the release of radioactive 

substances often lead to the destruction of ecosystems and long-term impacts 

on human health. In this regard, Unmanned Aerial Complexes (UACs) play a 

vital role in supporting the environmental security system. 

For Azerbaijan, the following areas are of particular importance: 

- radiological reconnaissance- real-time monitoring of radiation levels 

through UAV-mounted dosimeters and sensors; 

- chemical safety- detection of toxic agents with integrated sensors and 

localization of contamination sources; 

- environmental monitoring- real-time observation of fires, deforestation, 

and water pollution during conflicts; 

- assessment of ecological damage- providing baseline data for post-war 

restoration of soil, water, and natural ecosystems. 

The integration of UACs into environmental security opens a new 

dimension for Azerbaijan’s defense and safety strategy—where the outcome of 

military operations is measured not only by the defeat of the adversary but also 

by the preservation of ecosystems and reduction of collateral environmental 

damage. 

Conclusion 

The recent military-strategic experience of Azerbaijan demonstrates that 

UACs are not merely tactical instruments of battlefield superiority but also a 

key component of the technological transformation of the Armed Forces. The 
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outcome of the 2020 Second Karabakh War confirmed that the combined use 

of UACs provided information and fire superiority, minimized human losses, 

and enhanced the operational tempo of combat missions. 

Combat testing experience reveals that the acceptance of UACs should not 

be limited to verifying technical specifications but must also include real 

combat evaluations, particularly under electronic warfare (EW) conditions. 

The integration of artificial intelligence technologies, adaptive frequency 

management, and advanced sensor systems will further expand the operational 

capabilities of UACs. 

From the environmental security perspective, the application of UACs 

opens a new dimension of modern warfare. Their use in radiological and 

chemical reconnaissance, environmental monitoring, and post-war recovery 

operations strengthens Azerbaijan’s comprehensive security approach. 

Therefore, the key priorities for Azerbaijan in the near future should 

include enhancing the resilience of UACs under EW conditions, extending 

endurance, integrating AI-based management systems, and embedding UAV 

technologies into the broader military–environmental security framework. 
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