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Climate change will modify the statistical regime of most climatological variables, inducing changes on average
values and in the natural variability of environmental variables. These environmental variables may be used to
explain the spatial distribution of functional types of vegetation in arid and semiarid watersheds through the use
of plant optimization theories. Therefore, plant optimization theories may be used to approximate the response
of the spatial distribution of vegetation to a changing climate. Predicting changes in these spatial distributions
is important to understand how climate change may affect vegetated ecosystems, but it is also important for
hydrological engineering applications where climate change effects on water availability are assessed.
In this work, Maximum Entropy Production (MEP) is used as the plant optimization theory that describes the
spatial distribution of functional types of vegetation. Current climatological conditions are obtained from direct
observations from meteorological stations. Climate change effects are evaluated for different temporal horizons
and different climate change scenarios using numerical model outputs from the CMIP5. Rainfall estimates are
downscaled by means of a stochastic point process used to model rainfall. The study is carried out for the Rio
Salado watershed, located within the Sevilleta LTER site, in New Mexico (USA).
Results show the expected changes in the spatial distribution of vegetation and allow to evaluate the expected
variability of the changes. The updated spatial distributions allow to evaluate the vegetated ecosystem health and
its updated resilience. These results can then be used to inform the hydrological modeling part of climate change
assessments analyzing water availability in arid and semiarid watersheds.


