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Fig.1 Schematic Diagram of Multi-dimensional Collaborative Monitoring of Natural Disasters Involving “Sky-Air-Ground-Inland

(Sea)”
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Fig.2 Schematic Diagram of Multi-dimensional Collaboratlve Monitoring of Marine Disasters Involving “Sky-Air-Ground-Sea”
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Fig.3 Theoretical System of Natural Disaster Monitoring Technology
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Abstract Under the intensifying compound chain risks of natural disasters driven by global climate change,China
urgently needs to establish a precise and efficient modern monitoring technology system. This paper proposes a “theoretical-
technological-national” trinity framework for natural disaster monitoring. Theoretically,by developing a multi-hazard
coupling index system and intelligent fusion theory for heterogeneous multi-source data,it overcomes the bottlenecks in
characterizing disaster chain evolution mechanisms and perception. Technologically,breakthroughs in multi-dimensional
collaborative monitoring (integrating space-air-ground-sea platforms) ,cloud-edge-device interconnected architecture ,and
extreme-environment equipment achieve comprehensive spatial coverage and high-precision sensing. Nationally,
implementing the “National Deformation Map” InSAR satellite program,nationwide LiDAR-based 3D modeling,and
multi-stakeholder data sharing mechanisms significantly enhances dynamic disaster chain simulation and short-term
warning capabilities. This integrated framework systematically resolves five key challenges—including information silos

and inadequate spatial coverage—while providing scientific and technological support for safeguarding national security.
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