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Abstract

Four typical winter-spring advection sea fog events with low visibility from 2021 to 2025 at Xiamen
Gaogqi International Airport are analyzed from circulation pattern, stratification, surface wind and
ECMWF forecast performance. Results show (1) all fog events feature the circulation pattern of dry-
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cold upper air, warm-humid lower air and surface low-pressure inverted trough. The infiltration of
weak cold air along the near-surface coast is the core triggering mechanism for advection sea fog to
make landfall at airports, and the cold air path along the eastern coast has the most significant impact
on fog conditions at Xiamen Airport. (2) A stable near-surface inversion layer is a key stratification
condition for the long-term persistence of dense fog. The bottom of a low inversion layer is more
likely to generate dense fog. However, the global ECMWF model has a significant shortcoming in its
ability to identify shallow near-surface inversion layers, which can easily lead to missed reports. (3)
Northeasterly winds at ground level are the key wind direction for transporting sea fog to airports.
After the wind direction turns northeast, airport visibility will drop rapidly and significantly within
20 minutes to 1 hour. Northeasterly winds of 1~3 m/s are most conducive to the stable maintenance
of fog masses. Based on multi-process comparisons, four key points for sea fog forecasting in winter
and spring have been extracted for this airport, which can provide technical reference for low visi-
bility weather warnings and aviation meteorological support at coastal airports.
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Table 1. Comparison of basic conditions of four fog events
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Figure 1. Sounding chart of Xiamen station at 08:00 on March 26, 2022
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Figure 2. Sounding chart of Xiamen station at 08:00 on February 13, 2023
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Table 2. Temporal relationship between wind direction shift and visibility drop in each fog event
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