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Abstract

The microphysical characteristics observation test of advection fog was carried out in Tianjin in
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the winter of 2016/2017. Combined with the droplet spectrum at a height of 66 m above the
ground and the atmospheric boundary layer data 0f 255m meteorological tower, this paper ana-
lyzes the microphysical characteristics inside the fog in an advective fog process after a severe
haze event, discusses its evolution characteristics, the interaction between atmospheric particle
concentration and fog microphysical quantities under the background of severe haze event. The
result shows that the negative vorticity advection in front of the high-altitude ridge maintains the
ground’s uniform pressure field, and the southerly airflow at the periphery of the low-level anti-
cyclonic circulation promotes the transport of warm and humid air to the Tianjin area; The high
value of the characteristic diameter appears in the late stage of maturity, corresponding to the
decrease in the number of droplets and the slight increase in ground visibility in the latter stage of
the maturity stage; the high particle concentration caused by heavy pollution leads to an increase
in the number of droplets, the size of the droplets is small, and the advection fog has obvious ef-
fects on particulate matter. The high concentration of particulate matter caused by heavy pollu-
tion will lead to an increase in the fog droplets concentration, and the size of droplets will be
smaller, at the same time, the advection fog has a significant wet removal effect on the particulate
matter. With the change of concentration of the ground particulate matter at different sites, it can
be judged that the horizontal development of the fog moves from southwest to northeast.
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Table 1. Overview of observation instruments
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Figure 1. Observation location and surrounding environment
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Figure 2. The variation of visibility from 11:00 31th Dec 2016 to 14:00 1th Jan 2017
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Figure 3. (a) 500 hPa and (b) 850 hPa geopotential height (solid line, unit: dagpm) and temperature field (dotted line, unit:
K) at 14:00 on 31th Dec 2016
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Figure 4. (a) 925 hPa wind field (vector, unit: m/s) and water vapor flux (contour, unit: g/hPa-s-cm) and (b) Sea level pres-
sure field distribution at 02:00 on 1th Jan 2017
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Figure 5. The variation of visibility, droplet concentration, liquid water content, and average diameter over time for the first
fog event
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Figure 6. The change of visibility, droplet concentration, liquid water content, and average diameter over time for the second
fog event
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Figure 7. The variation of concentration of PM, 5 (120 m and 200 m)/PMy, (200 m) at the meteorological tower from 31 Dec
2016 to 1 Jan 2017
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Figure 8. The distribution of PM, 5 in the different station of Tianjin from 31 Dec 2016 to 1 Jan 2017 ((a): The change of
PM, 5 concentration, unit: ug/m®; (b): The location of the stations)
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