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stations and key region of sea fog
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and visible satellite imagery (d-g)
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A case study of Bohai Sea fog driven by the synergistic effects of water vapor
transport and weak cold air

SUN Xueqian'?, WANG Rui', LIU Binxian'’, TIAN Meng*®, HAN Peipei*?

(1. Tianjin Central Observatory for Oceanic Meteorology, Tianjin 300074, China; 2. Tianjin Key Laboratory for Oceanic Meteorology, Tianjin 300074,
China; 3. Tianjin Institute of Meteorological Sciences, Tianjin 300074, China)

Abstract: Using the European Centre for Medium-Range Weather Forecasts (ECMWF) 5" reanalysis dataset
(ERA5), Himawari-8 satellite remote sensing data, ground meteorological observations, and the Weather
Research and Forecasting (WRF) model, this study investigates the synergistic mechanism of moisture transport
and weak cold air during a sea fog event over the Bohai Sea on 9-10 March 2019. The results show that persistent
southeasterly/easterly airflow transported moisture from the northwestern Pacific to the Bohai Sea. Concurrently,
weak cold air intrusion guided by a 500-hPa trough induced near-surface cooling, triggering moisture
condensation. A temperature inversion layer subsequently developed, promoting fog formation through stable
stratification. Sensitivity experiments further confirmed their cooperative roles: weakened cold air destabilized
the inversion layer and elevated saturation vapor pressure, accelerating fog dissipation and reducing spatial
coverage, whereas reduced moisture supply suppressed fog droplet formation, limiting cloud water production
and weakening longwave radiative cooling at the fog top, thereby further destabilizing the inversion layer while
enhancing turbulent mixing.

Key words: sea fog over the Bohai Sea; weak cold air; water vapor transport; boundary layer processes; numerical
sensitivity experiments



