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Development of a Dynamic Monitoring and Early Warning System for Forest-Grassland
Ecosystems
Pengfei Wu
Bao'an Forestry Conservation Center, Zhuozi County

[Abstract] As the cornerstone of terrestrial ecosystems, forest—grassland systems perform vital functions
including water conservation, carbon sequestration, oxygen production, and biodiversity maintenance. Their
dynamic changes directly impact regional ecological security and sustainable development. Confronted with dual
threats from climate change and human activities, these ecosystems face risks such as degradation, desertification,
and pest outbreaks. Establishing a scientific and efficient monitoring and early warning system has become an
urgent priority for ecological conservation. This study systematically examines the theoretical foundations for
developing such systems, analyzes current monitoring bottlenecks, and proposes a comprehensive framework
encompassing five dimensions: architectural design, core technological support, functional module development,
infrastructure construction, and application prospects. The proposed system aims to provide technical support
and practical references for achieving precise monitoring, early warning, and scientific management of
forest—grassland ecosystems.
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