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Desert soil hydraulic properties affect water penetration and water holding capacity;
hence, these properties play a major role in the diversity and vigor of native vegeta-
tion, the root distributions of perennial plants, and microbial activity and abundance.
Spatial heterogeneity of hydraulic properties limits our ability to upscale or down-
scale the observed processes, especially for desert environments signified by mosaics
of canopies and open soil or interspaces. Hydraulic properties of under-canopy and
interspace microsites have been shown to have distinct characteristics and to vary pre-
dictably. The objectives of this study are (1) to upscale under-canopy and interspace
soil hydraulic properties, measured at the sub-shrub scale, for simulations of evapo-
transpiration (ET) at large scales in arid environments, and (2) to explore relationships
between local scale soil hydraulic and physical properties and large scale ET. Results
from recent field campaigns at the Mojave Global Change Facility (MGCF) and the
Providence Mountains, both in the Mojave Desert of the southwestern U. S., show
that gradients in physical and hydraulic properties exist in relation to proximity of
the plant mound and size. Based on available field measurements characterizations of
the local-scale hydraulic properties and other important characteristics, such as veg-
etation size, class and spatial distribution data, including rooting characteristics and
root-water uptake parameters, we generate distinctly structured hydraulic and physical
properties for under-canopy and interspace microsites. Based on the spatial structure



characterizations, we develop upscaled hydraulic properties that account for sub-scale
heterogeneity. We also investigate the effects on upscaling schemes of the two dis-
tinctly structured hydraulic property fields obtained in under-canopy and interspace
microsites and report on the effects on ET rates and overall water balance.


