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Abstract

Remote sensing techniques are essential to monitor and characterise atmospheric aerosol. Ceilometers 
have been proved to be a good tool to detect and monitor not only clouds, but also aerosol. In this 
study, we assess the vertical profiles of the aerosol backscatter coefficient (βaer) derived from CHM15K 
ceilometer measurements with co-located balloon-borne measurements using COBALD sondes. 
These sondes operate at two wavelengths and provide high precision in situ measurements of βaer. 
A total of 30 COBALD sondes have been used for this validation launched at the aerological station of 
MeteoSwiss at Payerne (Switzerland) and the Richard Assmann Observatorium (DWD, MOL-RAO), in 
Lindenberg, Germany. To ensure a rigorous comparison of the two techniques, different corrections 
were implemented, including wavelength conversion to address spectral dependence, as well as 
vertical and temporal interpolations. Following these corrections, a comprehensive statistical study 
was conducted to validate the profiles. In addition to different retrieval techniques, such as forward 
and backward inversions for the ceilometermeasurements, synergetic products from ceilometer and 
sun-photometers measurements using GRASP (General Retrieval of Aerosol and Surface Properties) 
algorithm have been evaluated. This synergetic approach not only enhances the spectral information 
of the aerosol optical properties from the ceilometer, but also enables thederivation of vertically 
resolved microphysical parameters.This work was supported by Grant PID2021- 128008OB-I00 funded 
by MCIN/AEI/10.13039/501100011033/FEDER “A way of making Europe”, and the AEROMOST project 
(ProExcel_00204) by the Junta de Andalucía.Francisco Navas-Guzmán received funding from the 
Ramón y Cajal program (ref. RYC2019-027519-I) of theSpanish Ministry of Science and Innovation.
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Abstract

In this work, we demonstrate how the variation in vehicular traffic due to the SARS-CoV-2 pandemic 
and the resumption of activities affected the concentrations of some pollutants (CO, NO2, PM2.5, 
andvPM10) in the Metropolitan Region of São Paulo. For this purpose, we estimate the convective 
boundary layer (CBL) height from lidar measurements and radiosonde retrievals and calculate the 
ventilation coefficient, an essential parameter to evaluate the air pollutants’ dispersion level. In addition, 
it was observed the variation of some meteorological variables (air surface temperature, humidity, and 
rainfall rate) to identify the occurrence of conditions that can favor pollutant dispersion. Finally, based 
on the time series of the pollutants previously mentioned, we created an Artificial Neural Network 
(ANN) to identify what will be the concentration of thesepollutants in normal conditions (no pandemic 
period). The results demonstrated that during the pandemic period, there was no significant change in 
the meteorological variables studied. However, there was a significant reduction in the concentration 
of pollutants whose main source is vehicular traffic (CO and NO2) and a significant increase with the 
resumption of activities, with the pre-pandemic level having already been reached within a few weeks. 
The findings here shown indicate that integrating remote sensing tools, surface data, and artificial 
intelligence techniques significantly enhances understanding of pollutant dynamics. Properly trained 
ANN algorithms offer the potential for applying this methodology in other regions.
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