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Numerical simulation study of the influence of cold air on sea fog in the Bohai

WANG Rui, LIU Bin-xian
(Tianjin Ocean Center Meteorological Observatory, Tianjin 300074 China)

Abstract: Using NECP reanalysis data, HMW-8 infrared 4-1 channel data, satellite visible cloud image and
ground conventional observation data, the characteristics of the weather background and low-level temperature
and humidity that causes large-scale sea fog process in the Bohai Sea from March 7 to 8, 2020. are analyzed.
When the 500 hPa shallow trough moves eastward to the Bohai Sea, the southwest airflow in front of the trough
transports warm and humid air to the sea. The weak cold air behind the trough is blocked by the mountains in the
process of eastward migration, and moves southward along the mountain range, which first brings the northeast
weak cold air to the sea surface. The cold air forces the underlying surface to cool down, which is an important
condition for the formation of sea fog. In order to study the influence of cooling intensity on the simulation
results of fog area, sensitivity test of the underlying surface temperature of background field is carried out by
using WRF model. The simulation effect is reasonably well when air temperature drops by 6 °C with significant
temperature decreasing in the level of 1000 hPa, which favors the formation of inverse temperature stratification.
Meanwhile, the northeast wind volume is increased in the high relative humidity area and the location of the
cooling and humidification of vertical stratification is consistent with observation, indicating that the cold air
process reduces the temperature of underlying surface, which is conducive to the condensation of low-level water
vapor and the development of sea fog.

Key words:cold air; Bohai Sea; sea fog; numerical simulation; temperature sensitivity test





