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In this study we investigated the evapotranspiration phenomena from the point of view
of the thermodynamic constructal theory, theory which states that, given external con-
straints, flow systems adapt their configuration in order to minimize the internal irre-
versibilities associated with the inner energy flows. Given the thermal and light con-
straints we rigorously obtained the parameters defining the optimal thermodynamic
state of plants under potential conditions. The results are similar with the ones ob-
tained by Eagleson for the optimal habitats viewed from a Darwinian perspective.
To validate the central conclusion obtained in this study - given potential conditions,
plants adapt their stomatal resistance such that the entropy generation at the leaves
surface is minimized - we modeled the thermal behavior of the vegetation cover. For
32 FLUXNET sites around the globe, we investigated the variation of the vegetation
thermal state with respect to the stomatal resistancers. We showed that plants can
significantly thermoregulate their temperature by means of the stomatal resistance and
that there is a critical stomatal resistance,rmin

s , corresponding to a minimum entropy
generation rate. We showed that, for sites characterized with highly evolved plants, the
optimal thermodynamic state defined byrmin

s is indeed selected by plants when po-
tential conditions are met. In this light,rmin

s becomes an important parameter defining
the potential state of plants, easily computable for any sites around the world.


