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Objective: Rapid technological advancements and the emergence of new air
threats, including the proliferation of UAVs, precision-guided munitions,
saturation attacks, electronic warfare, cyber operations, and hybrid warfare,
have significantly reduced the effectiveness of traditional air defense
command and control (C2) systems. This study aims to develop a
comprehensive air defense C2 model based on emerging air threats.
Methodology: This research adopts an applied objective and a mixed-
methods approach. In the qualitative phase, factors influencing air defense
C2 were identified through an extensive literature review and expert
interviews and integrated into a conceptual framework. The Strauss—Corbin
grounded theory paradigm was used to analyze the relationships among
causal, contextual, and intervening conditions, the central phenomenon,
strategies, and consequences. In the quantitative phase, the proposed model
was empirically validated.

Findings: Contextual conditions included financial constraints, uncertainty
in the military environment, lack of integration in air power capabilities, and
sanctions-related limitations. Intervening conditions included information
and communication quality, training effectiveness, human-technology
interaction, and modern C2 architecture requirements. Strategies involved
system integration, enhanced command intelligence, and improved
operational readiness.

Conclusion: The key outcomes of the proposed model were information
superiority, organizational learning, enhanced operational effectiveness, and
greater agility and operational flexibility, providing a framework for
strengthening air defense C2 in response to emerging air threats.
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LUAYV :Unmanned Aerial Vehicle

2 Kamikaze/Loitering Munitions

3FPV :First-Person View

4 UAV Swarms

5 Assessing the Threat: Autonomous Commercial Drones and its Potential for Civilian
Casualty Attacks .2024.
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2 HAT:Human-Autonomy Teaming

3 VHAT:Verifiable Human Autonomy Teaming

4 Auditability
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2 Shared Situational Awareness
3 Fog of War
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! Real-Time Processing

2 Decision-to-Action Time

% Human-Machine Teaming

4 |OMT: Internet Of Military Things
5 Total Situational Awareness

& Multi-Domain Operations

7 Air, Land, Sea, Space, Cyber
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! Cloud and Space-based Systems
2 Distributed Command and Control
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