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Abstract

Santiago de Cali—located in southwest Colombia (3°27' N 3°27' N)—experiences unique meteorological 
conditions influenced by tropical easterly winds shaped by mountainous terrain and marked by dry-
wet seasons. Furthermore, as Colombia's third largest city and a strategic economic location, Cali has 
been overwhelmed by rapid development associated with significant urban expansion and a rapid 
increase in the vehicle fleet, raising environmental concerns such as deteriorating air quality. Given 
its complex meteorological patterns and air pollution problems, Cali is an interesting case study to 
understand the intricate relationship between atmospheric dynamics and pollutants. 

In this line, in 2019, the Centre for Bioinformatics and Photonics (CIBioFi) installed a ground-based 
LiDAR station—the only LiDAR station in southwestern Colombia—that allows measuring the dynamics 
of the planetary boundary layer (PBL) for the first time. By implementing PBL height (PBLH) estimation 
algorithms—wavelet covariance transform (WTC), Kalman filtering (KF), and deep learning methods—
we observe the temporal variation of the PBLH. Then, based on the LiDAR-CIBioFi station and official 
environmental station measurements (during 2019-2022), we investigate the relationship between 
Cali's PBLH and particulate matter (PM), assessing how dry-wet seasons and wind pattern—horizontal 
transport, local atmospheric phenomena, and ventilation rate—affect the PBLH-PM correlation. 

We find that the PBLH-PM correlation is typically negative, but its magnitude and significance can vary 
with wind speed-direction regimes and location. This research advances our understanding of aerosol 
interactions with the PBL and improves the performance of meteorological and chemical dispersion 
models. These findings are crucial for developing effective environmental management and air quality 
regulation policies in Santiago de Cali.
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Abstract

The BIOgenic emissions, chemistry and impacts in the MetropolitAn Region of São Paulo (BIOMASP+) 
is a Brazil-France scientific collaboration project, coordinated by the Instituto de Astronomia, Geofísica 
e Ciências Atmosféricas (IAG) of University of São Paulo (USP) and the Laboratoire de Météorologie 
Physique (LaMP) of the Observatoire de Physique du Globe de Clermont-Ferrand (OPGC), with the 
main objective of characterizing urban emissions of biogenic volatile organic compounds (B-VOC) in 
the Metropolitan Region of São Paulo (RMSP). Knowledge of the properties of the urban boundary layer 
(UBL) is essential to describe the vertical distribution and dispersion mechanisms of B-VOCs in the 
atmosphere. This work presents two UBL height comparisons. Firstly, it was performed a comparison 
between the UBL height provided by two different methodologies: elastic lidar data and the Weather 
Research and Forecasting (WRF) model (Solar-WRF, 4 nested grids, of 27, 9, 3 and 1 km), which was 
centered at lidar location (23.560° S; 46.752° W). Then, the UBL height provided by the elastic lidar 
was compared with WRF results centered a Cotia (23. 391° S; 46.589° W), a semi-rural region, in order 
to evaluate the horizontal UBL height variation in the RMSP. 34 cases (days) (between April 11 and 
July 11, 2023) were analyzed, so that in the absence of significant meteorological disturbances, there 
is a significative level of agreement between the values estimated through lidar data and WRF in 
both regions. Such a results demonstrates as WRF can provided reliable UBL height, and in addition 
they reinforce the hypothesis that, in the most urbanized fraction of the RMSP, there is little spatial 
variability in UBL height during the convective period..
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