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Abstract

The course “Atmospheric and Environmental Modeling” is a key component of the undergraduate
talent cultivation system in atmospheric sciences. With the rapid development of numerical forecast-
ing, artificial intelligence, and high-performance computing, the course content and teaching meth-
ods urgently need to be updated to meet the demands of cultivating interdisciplinary research and
engineering talents in the new era. Based on years of teaching and research practice, this paper pro-
poses a curriculum system centered on research guidance, competency orientation, and value shap-
ing. Through a systematic analysis of domestic and international curriculum reform experiences, it
clarifies a teaching framework that deeply integrates course content with cutting-edge research, teach-
ing processes with research training, curriculum development with industry needs, and knowledge
transmission with value guidance. The paper outlines practical pathways from four aspects: curric-
ulum system reconstruction, teaching method innovation, collaborative talent cultivation mecha-
nisms, and multi-dimensional evaluation system optimization, providing theoretical support and
practical reference for science and engineering course reforms in the new era, particularly in the
field of atmospheric sciences.
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