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Denmark (&#8776; 7300 km2), is modeled by employing a GIS-based agro/eco-hydrological model
(DaisyGIS) and multiple spatial resolution Earth observations for upscaling field level processes. The
model setup uses national GIS data to establish a 3-horizontal soil map and pedo/hydrological transfer
functions to characterize soil hydraulic properties. The depth to the groundwater is represented by the

10-year average water head elevation which was simulated by the National Water Resource Model (1
km?2 grids) and superimposed by a high-resolution wetland map for improved spatial representation of
shallow ground waters. Different approaches are employed to model evapotranspiration of the 3 major
prevailing surface types; agriculture, forests and urban (impervious) regions that are each
parameterized and validated using eddy-covariance flux measurements. A semi-variance analysis is
applied to determine an effective spatial resolution for representing surface heterogeneity which is
found to be close to 500 m. Vegetation types are mapped using a two-step multi-scale remote sensing
based land use classification based on Landsat TM (30 m) and MODIS (500 m) data and validated
using national statistics on the area distribution of different crops. Pipe drains are introduced at all
clayey agricultural soils and urban regions and agricultural land with shallow groundwater depths by
including an aquitard in the setup of these surfaces. The hydraulic conductivity of the aquitard was
determined using simple calibration rules rather than calibration data. The model setup is forced using
MODIS (500 m) NDVI and 10 km meteorological grid data in 2001 and 2002. Effects of the temporal
(hourly, daily) and spatial (30 m, 500 m) resolution were found to be negligible. The yearly pipe flow
was found to explain 58 % of the recorded discharge of undisturbed catchments. Finally, the effect of
land surface properties and climate variations in 2001 and 2002 on the yearly water balance of Sjxlland
is discussed.



