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An Antarctic atmospheric numerical prediction model and its applications
based on a global unstructured-grid framework
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Abstract: Based on the global non-hydrostatic Model for Prediction Across Scales-Atmosphere (MPAS-A) with
an unstructured grid framework, this study developed a refined atmospheric numerical prediction system for
Antarctica. Driven by the NCEP Final (FNL) Operational Global Analysis data at 0.25° resolution, the system
achieves 72-hour forecasts over Antarctica with a high spatiotemporal resolution (0.1° X 0.1° grid spacing,
hourly). Validation covering a one-year simulation starting from 1 November 2023 was conducted against year-
round surface observational data from Zhongshan Station and summertime observational data from Zhongshan
Skiway. The model demonstrates superior performance in summer (December-February) compared to winter
(March-November). It reliably predicts critical polar meteorological systems with high credibility, including polar
high-pressure systems and circumpolar cyclones. Larger biases persist in the simulated relative humidity
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compared to observations. For operational aviation support at Zhongshan Skiway, this study developed
specialized forecasting products based on post-processing model outputs. With operational effectiveness
acknowledged by aviation teams, these products have provided critical meteorological support for flight
operations of "Snow Eagle 601" aircraft during the 40th and 41st Chinese Antarctic Research Expeditions.

Key words: Antarctic aviation meteorology; MPAS-A; unstructured grids; numerical weather prediction system;
Chinese Antarctic Research Expeditions





