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A review of observation, simulation, and prediction of extreme climate events

Xin Cheng
Chengdu University of Information Technology, Chengdu, Sichuan

[ Abstract] Extreme weather events refer to meteorological anomalies with extremely low probability but
great impact, including extreme precipitation, drought, high temperature, cold wave, storm, etc. These events not
only have a serious impact on natural ecosystems, but also pose a significant threat to agricultural production, water
resources management, urban infrastructure and social and economic security. With the aggravation of global climate
change, the frequency and intensity of extreme events show an upward trend. Scientific monitoring, accurate
simulation and reliable prediction have become important means to deal with climate risks. In recent years,
observation technology has been continuously improved, satellite remote sensing, ground weather station network
and reanalysis data provide high-resolution, long-time series data support; at the same time, the development of global
and regional climate models makes the formation mechanism, spatio-temporal evolution and future trends of extreme
events more in-depth research. The combination of statistical methods, dynamic models and artificial intelligence
technology provides new ideas for extreme event prediction. This paper summarizes the observation methods,
simulation techniques and prediction methods of extreme weather events, analyzes the advantages and limitations of
different research methods, and discusses the comprehensive effects of extreme weather events on ecosystems,
agriculture, urban environment and social economy. Finally, the key directions of future research, including multi-
source data fusion, multi-model ensemble forecasting and interdisciplinary collaborative research, are proposed to
provide theoretical basis and technical support for scientific decision-making and risk management.
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