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Understanding the complex interplay between the hydrosphere, pedosphere
and biosphere is crucial for predicting the impacts of climate change on
terrestrial ecosystems and associated water and carbon fluxes. This requires
the use of diagnostic and prognostic numerical tools to investigate complex
non-linear interactions within different ecosystems and climates.
Here, I highlight how a mechanistic terrestrial biosphere model can be
instrumental in addressing these interactions. Examples where this approach
has led to scientific insights not attainable through observational data alone
include: (i) investigating how catastrophic wildfires and subsequent forest
regrowth in one of the world’s tallest forests in Australia affect
evapotranspiration and water yield; (ii) analyzing how mountainous
catchments in the European Alps have responded to extreme droughts; and
(iii) exploring how plant water use efficiency varies across aridity gradients.
By integrating mechanistic modeling and data, we can enhance the
understanding of the response of terrestrial ecosystems to environmental
change and improve our ability to predict the future of water and carbon
cycles.

Simone Fatichi received his BSc and MSc (cum laude) in Environmental
Engineering at the University of Firenze (Italy).  In 2010, he obtained an
International PhD title joint between the T.U. Braunschweig (Germany)
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Geophysical Union in 2020. He is mainly working on hydrology,
biogeoscience, and climate change related topics addressing questions
associated with global change and its impacts on vegetation
functioning, water and soil resources, carbon cycle, and ecosystem
services in natural and urban environments.
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