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Research on the Construction of an Integrated Space-Air-Ground Environmental Monitoring System in Northwest China
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Abstract: As an important ecological security barrier in China, the northwest region possesses both ecological fragility and
strategic value, posing special challenges for precise environmental monitoring in the area. This study systematically outlines the
technical pathway for constructing an integrated “space-air-ground” monitoring system to address complex environmental issues
such as water scarcity, land desertification, and ecological degradation in the area. Research shows that by integrating high-
resolution satellite remote sensing, UAV monitoring, and intelligent sensor network technologes, a coordinated observation system
covering macro, meso, and micro scales can be established. Coupled with environmental adaptation modifications of monitoring
equipment and innovations in self-powering technologies, the continuity and reliability of monitoring data under extreme conditions
can be effectively enhanced. At the management level, there is an urgent need to establish unified data standards, cross-
departmental sharing platforms, and professional talent training systems to ensure the sustainable operation of the monitoring
network. The research results provide a technical integration solution and institutional innovation framework for improving
ecological and environmental monitoring capabilities in northwest China,with practical significance for supporting the construction
of regional ecological security barriers and high-quality development.
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