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Abstract

The Amazon rainforest, due to its vast size and immense biodiversity, behaves like a biogeochemical 
reactor, regulating local and global climate processes. The region’s atmospheric fine and coarse mode 
aerosols are an important contributor to the Earth's radiative balance. However, their impacts on the 
radiative forcing are still an open and relevant scientific question, as these particles are significantly
diverse due to their different sources and formation mechanisms. This study aims to characterize the 
seasonality and distribution of fine and coarse mode aerosol optical depths (AODs and their respective 
contribution to regional radiative forcing in central Amazonia, at the ATTO site, using NASA/AERONET
(AErosol RObotic NETwork) photometer measurements. The AOD data used in the analyses considered 
the time period from 2016 to 2023. The results show a marked seasonal pattern for the fine and 
coarse mode AOD, with non-coincident maxima and minima. The fine mode peaks are of much higher
magnitude than the coarse mode peaks in the historical series. In particular, at the ATTO site, the AOD 
of the coarse mode has two different peaks, one in the wet (May,0.06) and the other in the dry (October, 
0.08) season, due to mainly long-range transport and regional biomass-burning, respectively. At fine 
mode, the peak is only observed during the dry season (September, 0.19), associated to biomass 
burning. In contrast, the minimum AOD values for the coarse and fine modes were in June (0.03) and 
April (0.04), respectively. It was observed that during the wet season, the coarse mode has an identical 
contribution to the total AOD as the fine mode. During the dry season, in contrast, the fine mode 
dominates. The results show different contributions and importance of each size mode in different 
seasons, which may have direct impacts on the radiative forcing. Future analyses will quantify the 
impacts of each component on the local radiative budget.
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Abstract

The tropopause, a fundamental boundary between the troposphere and stratosphere, serves as a 
crucial indicator of atmospheric stability, influencing the distribution of key trace gases. This paper 
offers a comprehensive decade-long analysis (2013-2023) of tropopause height variations over 
São Paulo, examining two distinct definitions: the Cold Point Tropopause (CPT) and the Lapse Rate 
Tropopause (LRT).

Utilizing Radiosonde data to capture vertical profiles of temperature and pressure, our algorithm 
calculates both CPT and LRT, illustrating their evolution over time. This analysis enables the exploration 
of seasonal, interannual, and long-term trends, providing valuable insights into the region's atmospheric 
stability and potential correlations between tropopause variations and significant meteorological 
events.

The results underscore the algorithm's efficiency in extracting tropopause heights from radiosonde 
data,

elucidating the strengths and limitations of both CPT and LRT definitions. Additionally, the findings 
shed light on the region's climate patterns, offering a foundation for future atmospheric sciences and 
climate research.
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