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Abstract

Objective: Low visibility weather, such as fog and low clouds, is a critical factor affecting flight safety
and efficiency at coastal airports. Fuzhou Changle International Airport (ZSFZ), located on the
southeast coast of China, frequently experiences low visibility events in spring, posing significant
challenges to flight operations (e.g., CAT II landings). This study aims to classify the synoptic pat-
terns and reveal the physical mechanisms behind three typical low visibility events in the spring of
2023, providing theoretical support for operational forecasting. Data and Methods: Based on the
METAR observations from ZSFZ and the ERA5 reanalysis data from the European Centre for Me-
dium-Range Weather Forecasts (ECMWF) (original resolution 0.25° x 0.25°, interpolated to 0.1° x
0.1° for fine-scale profile analysis), this paper analyzes the evolution of meteorological parameters
including visibility, ceiling, horizontal wind field, vertical velocity, and relative humidity. Results:
The study identifies three distinct weather types: (1) High-Pressure Reflux Type (Case of March
24~25, 2023): This event was characterized by a degenerated cold high-pressure system moving
eastward into the sea. The diagnostic analysis shows that the easterly airflow transported abundant
moisture from the sea to the land. The relative humidity below 950 hPa exceeded 95%, and the
topographic uplift effect maintained the low cloud ceiling at approximately 120 meters (BKN004).
(2) Pre-frontal Warm Sector Type (Case of February 12, 2023): This type occurred in the warm sec-
tor ahead of a frontal cyclone. A strong southwesterly low-level jet was observed at 925 hPa, acting
as a “moisture conveyor belt.” The warm and moist advection caused the surface temperature-dew
point spread (T-Td) to drop to 0°C rapidly. (3) Equal Pressure Field/Static Stability Type (Case of
April 14~15, 2023): This event occurred under a weak pressure gradient field. The vertical profile
indicates that the near-surface wind speed was extremely weak (<2 m/s), and a stable inversion
layer trapped moisture near the ground. Conclusion: Different synoptic patterns correspond to dis-
tinct dominant physical mechanisms. For the reflux type, forecasters should focus on the persis-
tence of easterly winds; for the warm sector type, the intensity of the southwest jet is key; for the
static type, the focus should be on inversion strength.
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Figure 1. Time-height evolution of vertical velocity, horizontal wind, and relative humidity
at Changle Airport from March 24 to 25, 2023
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Figure 2. Time-height evolution of vertical velocity, horizontal wind, and relative humidity
at Changle Airport from March 24 to 25, 2023
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Figure 3. Distribution of relative humidity and wind field at 925 hPa at 00:00 UTC on Feb-
ruary 12,2023
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Figure 4. Vertical profile of relative humidity and wind field along 25.9°N at 21:00 UTC on

April 14, 2023
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Table 1. Forecast indicators and thresholds for low visibility weather types in spring at Changle Airport
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