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INTRODUCTION

The planetary boundary layer (PBL), the lowest part of the troposphere, has a higher
aerosol concentration than the rest of the atmosphere because pollutants emitted from
the surface are constrained in PBL. Among all aerosols, absorbing aerosols, mainly black
carbon (BC), has the strongest interaction with PBL (Bond et al,, 2013) and plays a vital
role in modifying the diurnal evolution of PBL.

In the present study, we analyzed the impact of equivalent black carbon (eBC)
aerosols at two different heights (4 m and 230 m) on the PBL height under different
metrological conditions such as clear sky, foggy (visibility < 1km), and hazy days
(visibility < 8km during the non-fog day), high relative humidity, temperature, and
observational data; also, diurnal and seasonal variability was evaluated.

EXPERIMENTAL SETUP

The eBC concentration was measured from 1/2020 to 12/2020 by Sunset Analyzer
simultaneously at 4 m and 230 m on a 250m-meteorological tower at National
Atmospheric Observatory KoSetice (NAOK; 49°35'N, 15°05'E), located at a rural
background in the Czech Republic. The eBC concentrations were calculated from raw
Sunset analyzers data according to Zikov4 et al. (2016). The PBL height has been taken
from the ERAS dataset (Hersbach H. et al,, 2018).

RESULTS AND CONCLUSIONS

In this study, the mean eBC concentration was found the highest in winter (Dec-Feb),
lower in spring (Mar-May) and autumn (Sep-Nov), and the lowest during the summer
(Jun-Aug). In contrast, the average PBL height was the lowest in autumn, followed by
summer and winter, and was measured the highest during the spring (Figure 1) due to
the higher number of rainy days during the summer, resulting in lower PBL height, The
eBC concentration at ground level showed peaks during mornings and evenings, likely
due to local sources and the PBL diurnal evolution. At 230 m, eBC concentration displayed
an opposite diurnal pattern similar to the diurnal pattern of the PBL height.
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Several case studies were studied to find the impact of different meteorological
conditions. The development of PBL was suppressed by fog and haze, further weakening
the vertical mixing of aerosols, leading to higher eBC concentration at the ground. High
RH (= 100%) with high temperature (28 °C) yields the highest PBL height and higher eBC
concentration at 4m compared to 230 m.

Elevated eBC concentrations during noon and late-night hawve also been observed,
driven by the transport of aerosols from distant sources. The long-range transport of
aerosols was confirmed by air mass back trajectories using the HY SPLIT model, The eBC
concentration was higher below the PBL height than above the PBL.,
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Fig. 1. Seasonal comparison of eBC concentration at two different heights and PBL height.
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