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Savanna research is broadly guided by questions regarding either: (1) the structural
co-existence of the grasses and the trees, or (2) the functional behavior of these sys-
tems with respect to water and carbon cycling. In this paper we address the functional
aspects of savannas, and demonstrate that the function, when integrated in time, forms
the basis to describe structural aspects, such as the relative densities of grasses and
trees on the landscape. We present a parsimonious representation of controls on en-
ergy, water, and carbon cycling in savannas. We then proceed to demonstrate its skill
through comparison to actual field data. We show how this approach captures the cen-
tral information cascade from rainfall inputs through the water, energy, and carbon
budgets. The field results, when analyzed in the context of the proposed framework,
are encouraging, suggesting that: (i) field-scale ET in a savanna may be readily es-
timated by reducing a simple measure of PET by a linear function of soil moisture

in the root zone, and (ii) field-scale net carbon fluxes may be linear related to these
ET fluxes through a temporally stable, but land cover-specific, water use efficiency.
Beyond the field data, the use of remotely sensed land cover data along with rainfall
data demonstrates the ability to estimate the spatial and temporal distribution of the



different plant cover types as needed to prescribe appropriately the water limitation
function and the water use efficiency. And, finally, it is shown how an integration of
the carbon fluxes into biomass changes can extend calculations of savanna function
through time to present an evolving picture of the savanna structure.



