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Statement of Critical Regional or State Water Problems

Ephemerd channds are integra components of groundwater/surface water systemsin
arid basins of the Southwest, yet we have inadequate knowledge of pattern and process
relaing to water movement through these systems. Specificaly, knowledge on
transpiration losses from groundwater and soil by dominant woody riparian species and
detalls of recharge in specific ephemeral drainages are lacking. Surface/groundwater
modéels, for example, do not take into account the potentia for plant roots to passively
redistribute water from groundwater to dry surface soil layers. Passive redistribution of
water by plant rootsin these riparian systems may have consequencesfor totd
evapotrangpiration and affect hydrologica fluxes at the basin scae. We propose a suite of
hydrologica and ecophysiological isotope studies a Walnut Gulch in southeastern
Arizonato characterize the fate of water moving through a representative ephemerd
drainage in asemi-arid region.

Statement of Results or Benefits

Demands on groundwater systems to support urban growth, agriculture, and mining are
rigng throughout semi-arid and arid regions worldwide. Local, state and federal
governments are stipulating that water for human use reach a balance with that needed to
sugtain natural ecosystemn processes and biologica diversity. Baancing these demands
requires a clear scientific understanding of processes controlling hydrologic fluxes into
and out of the groundwater system.



This proposd focuses on ardatively understudied component of semi-arid and arid
watersheds - the ephemerd channd - which potentidly contributes sgnificantly to the
groundwater balance of arid and semi-arid basin systems. This proposal takes a multi-
disciplinary approach and attempts to relate biological controls on evapotrangpiration to
processes of groundwater recharge. Specificdly, results from this investigation will shed
light on the magnitude and timing of deep recharge from ephemerd channdsto the upper
San Pedro watershed aguifer. Loca, State, and Federa policy, guidelines, and
recommendations regarding effective management of this watershed will take into
account specifics of our findings



