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Capacity building for monitoring and early warning of
extreme weather and climate events under the background of
climate change
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Abstract

Against the backdrop of intensifying global climate change, the frequency and intensity of extreme weather events have significantly
increased, posing severe threats to socio-economic systems, ecosystems, and human survival security. Enhancing monitoring and
early warning capabilities has become a crucial strategic task for countries in addressing climate risks. This paper analyzes the
shortcomings in current extreme weather monitoring systems by examining climate change impacts on extreme events. It explores
monitoring approaches leveraging new technologies such as multi-source observational data, numerical models, and artificial
intelligence, while proposing capacity-building pathways including improving observation networks, optimizing model forecasts,
strengthening information sharing, and enhancing interdepartmental collaboration. The study concludes that establishing an integrated
monitoring and early warning system featuring “space-ground coordination, intelligent fusion, and collaborative sharing” can not
only improve early identification and risk prevention capabilities for extreme weather but also provide scientific support for building
climate-adaptive societies.
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