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Abstract: Shihezi of Xinjiang experienced a persistent low visibility weather event from 1 to 17 January
2020. This study employs tethered airships, microwave radiometers, ground-based atmospheric aerosol li-
dars, and other equipments to conduct joint experiments to detect this event. The meteorological factors,
atmospheric boundary layer characteristics, and the diurnal and daily variations of pollutants during this
low visibility weather event are analyzed. The results reveal an extended duration of haze phase alongside
low atmospheric boundary layer height, significant inversion layer, and thick pollutant layer during this

fog-haze event. The relationship between atmospheric boundary layer height variation and pollutant
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accumulation was significant, and the low atmospheric boundary layer height corresponded to low wind
speed, high humidity and high pollutant concentration. During the observation period, the average visibili-
ty was low (1040 m), the surface wind speed was small (less than 2 m » s*'), but the relative humidity
was relatively high (71%—92%). The atmospheric boundary layer presented an upper dry and lower wet
structure, with the height of the atmospheric boundary layer ranging between 230 m and 500 m, and PM, ;
mass concentration peaked at 320 g + m™’. Both relative humidity and PM, ; mass concentration exhibited
significantly nonlinear negative correlations with visibility after they reached certain specific thresholds, of

which PM, ; mass concentration demonstrated a more pronounced effect on visibility. These research re-

sults have certain indicative significance for the monitoring and forecasting of fog-haze weather.

Key words: fog-haze, atmospheric boundary layer, tethered airship, lidar, atmospheric aerosol
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(a) Geographical location of Shihezi City, and the equipments; (b) microwave

radiometer and (c) tethered airship used in this process
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5
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typical haze weather in Shihezi City during 06:00—22:00 BT from 8 to 11 January 2020
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