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Abstract
“Atmospheric Numerical Simulation” is a key course in the Atmospheric Science program, serving
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as a bridge between fundamental theory, professional applications, and research training. The
course is known for its abstract theoretical concepts, high interdisciplinarity, and heavy depend-
ence on hands-on practice. With the rapid rise of artificial intelligence (AI) and high-performance
computing, traditional teaching approaches that largely based on theoretical lectures and basic
software demonstrations are insufficient to cultivate students’ ability to solve complex atmospheric
science problems. Guided by the Outcome-Based Education (OBE) concept, this study proposes a
teaching reform scheme following a “goal-oriented - modular content - practical training - multi-
dimensional assessment” framework, including modular course design, construction of a case li-
brary, integration of online pre-study with in-class discussions, hands-on laboratory exercises, pro-
ject-based training, and a combination of formative and summative assessment. Initial implemen-
tation shows that this reform improves students’ hands-on skills, problem-solving abilities, and
communication capabilities, offering a useful reference for aligning professional elective courses
with research practice.
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Figure 1. OBE-based course design logic diagram for atmospheric numerical simulation
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