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Land use has a strong influence on evapotranspiration (ET) and thus a large effect on catchment hydrology. The
dearth of data from arid and semi-arid catchments limits the understanding of the possible effects of land-use and
land-use change on water resources in these environments. Here we use three years of rainfall, streamflow, and
groundwater level measurements to estimate the water balance components in two small, adjacent ephemeral Australian catchments, one predominantly covered with a young eucalypt plantation and the other primarily dedicated
to grazing pasture.
The average annual rainfall for the study area is ∼670 mm, with ET greatly exceeding rainfall for most of the year,
excepting the winter months of May through September. The paired catchments are similar in size and are situated
on the same Devonian granitic geology. Land-use is the most striking difference between the catchments; this allows for a strong hydrological comparison of the eucalypt catchment (planted in 2008) with the pasture catchment.
The majority of data is available from 2009 until present, although historical bi-monthly groundwater level data
exists back to 1986. We focus on 2010-2012, and we have maximum data for 2012, including eddy covariance and
sap flow measurements. The integrated hydrological model CATHY was calibrated and validated against the data
in the two catchments for 2011 and 2012.
The water balances estimated from both data and model show a significant increase in ET in the eucalypt plantation
catchment at the expense of groundwater storage: ET accounted for 95-97% of rainfall in the pasture catchment and
104-110% in the eucalypt catchment across the three years studied. Direct measurements of ET in 2012 confirm
the water balance values. However, streamflow was more or less constant at 3-4% of rainfall in both catchments
for the study period. The model results suggest that this is because streamflow is generated primarily from surface
runoff, showing that land use controls on hydrological regimes in semi-arid regions can be highly complex and
region-specific.

