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Simplified Method of Capability Need Analysis for Anti-air Weapon Systems
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Abstract: A simplified physical mathematical model describing the relationship among threat targets, detection
sensors, and intercepting missiles is established, facing new threats and around issues of capacity-building of air
defense weapon systems. The observable and detectable conditions of sensors and defensive conditions of weapon
systems against threat targets are analyzed and inferred. A simplified method for analyzing the capability needs of anti-
air weapon systems is developed. The capacity-building needs of weapon systems are shown in the analyses of medium
and short range anti-air weapon systems as examples. The parsing simplified model and analysis method, which are not
limited to tedious details, can be used in the pre-analysis of the capability planning for anti-air weapon systems. The
analysis results can lay a foundation for the subsequent detailed analysis of weapon system function and performance
simulation.
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Fig.1 Schematic diagram of defensive confrontation
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mand & control systems, and communication links
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Fig.2 Relationship between observable distance of a

sensor and height of a threat target
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Tab.2 Visual distance of targets at different altitudes
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Fig.3 Relationship between target distance and minimum observable height for different radar deployment altitudes and

grazing angles
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Tab.3 Parameters of a typical radar
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Fig.4 Relationships of radar detectability and influence

factors under different ¢
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Fig.5 Schematic diagram of early warning detection area

and firepower engagement area
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Tab.5 Response ranges of typical anti-air targets
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Fig.6 Weapon system capability analysis
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