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LONG-TERM COMBINED EFFECTS OF RAINFALL AND
DISTURBANCES DUE TO LAND USE AND DAM FAILURE ON THE
ICHTHYOFAUNA IN A NEOTROPICAL STREAM
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ABSTRACT

Land use and climate change have led to significant degradation of freshwater ecosystems,
impacting hydrological cycles that are essential for maintaining water quality and biodiversity.
This study, conducted in the Sorocaba River basin, covers the period from 2006 to 2024, divided
into four phases: rural interventions, urban development interventions, restorative
interventions, and the post-restorative period. Before the construction of a factory near the dam
in 2010, more than 90% of the area was dominated by farming activities, including agriculture
and pastures. After the factory's construction, non-vegetated areas increased to nearly 40%,
which was followed by a dam breach in 2013, caused by sedimentation in the artificial lake and
continuous rainfall. Restorative actions were initiated after the breach, leading to an increase in
forest cover, which had fallen to less than 1% in 2011 and 2012, reaching 6.82% by 2023. These
restorative efforts also facilitated the recolonization of the fish community in the stream, with
fish species richness gradually increasing. Fish sampling and meteorological data, including
precipitation and temperature trends, were analyzed to understand the effects of land use
changes and climate on the aquatic ecosystem. The results show that both the land use changes,

particularly in non-vegetated areas, and climate variations, such as decreasing precipitation,
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influenced the stream’s ecological dynamics. This study highlights the importance of ongoing
adaptive management to mitigate the effects of urbanization and climate change on freshwater

ecosystems, ensuring their long-term sustainability.
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