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Abstract

Advanced Synoptic Meteorology is a core degree course for master’s students in atmospheric
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science, characterized by profound theoretical depth, strong interdisciplinary nature, and close
connection with actual weather processes. It plays a key role in cultivating graduate students’ aca-
demic literacy and research capabilities. To address the current problems in Advanced Synoptic
Meteorology teaching, including the disconnection between teaching content and disciplinary fron-
tiers, superficial integration of research and education, and insufficient training in graduate stu-
dents’ scientific thinking, this paper, grounded in the research-oriented nature of graduate educa-
tion, proposes a teaching reform pathway driven by the latest extreme disaster weather events and
supported by multi-source observational data analysis and operational post-event review results.
Taking the extreme rainstorm over North China at July 23 2025 and the 2026 global record-break-
ing heatwaves as typical cases, and from the perspective of cultivating graduate students’ research
capabilities, this paper systematically designs a full-chain graduate teaching model of “literature
review - problem formulation - diagnostic analysis - theoretical construction - practical training”,
and constructs a corresponding progressive teaching experiment and inquiry-based after-class
training system. The aim is to achieve a paradigm shift in graduate education from “knowledge trans-
mission” to “practical competence construction”.
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