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Abstract: Ecological and environmental monitoring is the cornerstone of ecological civilization construction and is currently

undergoing a profound transformation from a traditional technical tool into a critical infrastructure for national governance. From

the perspective of the modernization of the national governance system, this paper develops a “four-dimensional analytical

framework” for ecological and environmental monitoring, covering management, technology , society, and culture. By systematically

reviewing the experiences of developed countries and regions such as the European Union and the United States in constructing

monitoring networks, this study reveals underlying mechanisms that drive synergy between scientific monitoring and rule-of-law

management, as well as the interactions between central-local decentralization and regional joint prevention. Furthermore , the paper

provides an in-depth analysis of the evolutionary process and practical achievements of China’s ecological and environmental

monitoring network. The study suggests that through the implementation of vertical management reform below the provincial level,

the establishment of cross-departmental coordination mechanisms, and the innovation of “ space-air-ground-sea” integrated

technologies, China has established the world’s largest and most comprehensive monitoring network , forming a “Chinese Solution”

that emphasizes both institutional advantages and technological drivers. To address challenges such as insufficient monitoring

capabilities for emerging pollutants and the need for improving the legal system, future efforts should focus on strengthening
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specialized legislation for monitoring, deepening the application of digital and intelligent technologies, and optimizing multi-party

collaborative governance mechanisms. These measures aim to promote the development of the ecological and environmental

monitoring network towards greater precision, comprehensiveness, and intelligence , thereby providing strong scientific support for

achieving the “dual carbon” goals and building a Beautiful China.

Keywords : national governance system;ecological and environmental monitoring network ; “ four-dimensional attributes” ; space-

air-ground-sea integration ; Chinese Solution
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Fig.1 The coverage elements and points of the current ecological and

environmental monitoring network in China
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Fig.2 A four-level ecological and environmental monitoring

framework of “country-province-city-county”
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