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Abstract

Based on the airport weather report data from 2020 to 2025, this paper systematically investigates
low-visibility weather processes with visibility below 1000 meters using statistical analysis and syn-
optic diagnostic methods. The results show that a total of 13 low-visibility weather events occurred at
the airport during the six years, presenting an uneven interannual distribution with a significantly
higher frequency in even years than in odd years. These events mainly concentrated from late winter
to early spring (January to March), with the high-incidence period at 18~00 UTC and the peak occur-
rence at 20:00 UTC. Low-visibility weather is predominantly advection fog (84.6%) and secondarily
frontal fog (15.4%), with the minimum visibility dropping to 200 meters, which imposes prominent
impacts on flight takeoff and landing safety. Advection fog formation is conditioned by low-level
warm-wet airflow transport, near-surface saturated humidity (temperature-dew point difference <
1°C), weak southerly wind (1~3 m/s) and a stable inversion layer. Accompanying cold front passages,
frontal fog is characterized by abrupt onset, short duration, rapid dissipation and small spatial cover-
age. Deviations of numerical weather prediction in surface wind field and humidity are the primary
contributors to large forecasting errors in the onset and dissipation time of advection fog. On this ba-
sis, improvement measures are proposed, including utilizing real-time monitoring of automatic
weather stations, establishing upstream-downstream collaborative early warning, and optimizing nu-
merical forecast correction, so as to provide technical support for accurate low-visibility forecasting
and aviation safety assurance at Shenzhen Airport.
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Table 1. Characteristics of low visibility weather processes at Shenzhen Airport from 2020 to 2025
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Figure 1. Distribution of low visibility occurrences at Shenzhen Airport (2020~2025)
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Figure 2. Meteorological elements variation curve of advection fog on 17 March 2024
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Figure 3. The circulation pattern of advection fog over Shenzhen Airport, with the green triangle indicating the geo-
graphical location of Shenzhen Airport
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Figure 4. Boxplot of wind speed and temperature-dew point depression during low visibility events at Shenzhen Airport (The black
dates on the horizontal axis represent advection fog events, and the blue dates represent frontal fog events)
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Figure 5. Meteorological elements variation curve of frontal fog on 14 January 2023
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Figure 6. The circulation pattern of frontal fog over Shenzhen Airport, with the green triangle indicating the geographical
location of Shenzhen Airport
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Figure 7. (a) Surface wind direction forecast over Guangdong Province at 21 UTC on 17 March 2024 by the EC numerical
model, (b) 10-minute mean surface observation field of automatic weather stations in the pearl river delta at 21 UTC on 17
March 2024 (The green triangle denotes the geographical location of Shenzhen Airport)
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