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New Progress in Automation Technology in the Meteorological Field

GE Quan-Bo"*? LU Zhen-Yu' ZHU Feng-Zeng"® DONG Jian-Ping"® ZHI Xie-Fei’ ZHANG Heng-De®

Abstract With the rapid development of new-generation information technologies such as artificial intelligence and
big data analytics, the meteorological field is undergoing an accelerated transformation toward intelligence. The in-
novation demands of meteorological science are driving continuous advances in automation technologies, whose in-
depth application also provides important support for the intelligent transformation of meteorological services. This
paper reviews recent advances in automation technologies for meteorology from three aspects: Meteorological sens-
ing, meteorological forecasting, and decision-making services. For meteorological sensing, the applications of intelli-
gent networked observation, distributed collaborative sensing, and unmanned swarm technology are summarized,
and the role of control theory and system modeling in improving high spatio-temporal resolution observation capab-
ilities is analyzed. For meteorological forecasting, the applications of deep learning and reinforcement learning meth-
ods in short-term forecasting and model optimization are reviewed, as well as the value of process automation and
system engineering in improving forecasting efficiency. For decision-making services, the applications of knowledge
graphs, intelligent reasoning, and autonomous decision-making technologies in disaster warning and emergency re-
sponse are discussed. Currently, unmanned swarm meteorological observation, Al large-scale model forecasting, and
intelligent decision-making are further promoting the deep integration of meteorological science and automation,
providing key technological support for the development of efficient and intelligent meteorological service systems.
Keywords automation; meteorology; meteorological automation; meteorological monitoring; forecasting and de-
cision-making
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Comparison of international and domestic automated meteorological forecasting systems
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