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Abstract

Based on automatic weather station data and ERA5 reanalysis data, this study conducts a
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comprehensive analysis of a persistent sea fog event in Zhoushan from April 9 to 12, 2025. The re-
sults show that the event exhibited a complex process of multiple occurrences, dissipation, and re-
occurrences. The third process had the most significant impact, with 75% of the stations experienc-
ing low visibility and most visibilities below 200 meters. The circulation background was complex,
with weak troughs in the westerly airflow, quasi-stationary pressure fields, inverted troughs, and
low-pressure systems successively affecting the region. These conditions led to prevailing southerly
and southeast winds, which facilitated the transport of abundant water vapor from the sea. All four
processes featured a deep inversion layer, which facilitated the accumulation of water vapor in the
near-surface layer and contributed to the persistence of dense fog.
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Figure 1 Variation in the number of sites with visibility below 500 meters over time
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Figure 2. Spatial distribution of visibility at typical time steps
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Figure 3. 850 hPa circulation, with contour lines representing geopotential height, color shading indicating relative humidity,
and wind barbs showing wind direction and speed
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Figure 4. Sea surface circulation, with contour lines indicating pressure, color shading representing relative humidity, and
wind barbs denoting wind direction and speed
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Figure 5. The 1000 hPa water vapor transport field, with the color shading representing the water vapor flux divergence, and
the arrows representing the water vapor flux
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Figure 6. The average variation of temperature and humidity with height in the Zhoushan area
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