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In the last fifty years, Brazil’s
Amazon has lost about a fifth of

its forest cover—almost 300,000
square miles (777,000 km?). This
includes at least 5,110 square
miles (13,235 km?) lost in 2021.
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Context

Madeira river basin - Land use change
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I During the period of 2001 a 2020 forest area decreased by 53,471 I

km? (3.91 %). This corresponds to a deforestation rate of 2670

I km? per year I




Changes in hydrological fluxes
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Paper: Torres, E. et al. (2025). Hydrological fluxes and
deforestation in the Madeira River basin. J. Hydrol.: Regional
Studies. https://doi.org/10.1016/j.ejrh.2025.102680



PhD project overview Motivation

Time varying input over the Objective: Apply a dynamic land-use representation in

simulation period

" SWAT+ to analyse the impacts of deforestation on the
basin hydrology
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Limitation to reflect the gradual shifts in catchment
characteristics and hydrological behaviour.
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Simulation period: 2000-2021

Period-specific HRUs definition that reflect observed
changes in LULC
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Preliminary results Work-in-progress
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Soil water initialization is constrained by soil
available water capacity (AWC), limiting direct
transfer of soil water states between model periods.




Preliminary results Work-in-progress
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Preliminary results Work-in-progress
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Conclusion and next steps

The dynamic approach provides advantages in representing hydrological processes
compared to static land-use configurations:

It shows comparable or improved statistical performance (NSE, R?,
PBIAS) compared to the static configurations

HRUs
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