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The determination of areally averaged surface fluxes is a
problem of fundamental interest to the Atmospheric
Radiation Measurement (ARM) Program. The Cloud and
Radiation Testbed (CART) sites central to the ARM Program
will provide high-quality data for input to and verification of
general circulation models (GCMs). The extension of
several point measurements of surface fluxes within the
heterogeneous CART sites to an accurate representation
ofthe areally averaged surface fluxes is notstraightforward.
As the CART sites become fully operational, several
different types of measurements, including vertical profiles
of meteorological variables, can potentially be used
synergistically with point measurements to provide reliable
estimates of surface fluxes averaged over large areas.

To investigate these problems, ARM science team
members conducted two field studies near Boardman,
Oregon, during June of 1991 and 1992. The site was
chosen to provide strong contrasts in surface moisture
while minimizing the differences in topography. The region,
described in detail by Doran et al. (1992), consists of a
substantial dry steppe (desert) upwind of an extensive
area of heavily irrigated farm land, 15 km in width and
divided into 800-m-diameter circular fields in a close
packed array, in which wheat, alfalfa, corn, or potatoes
were grown (Figure 1). A full rotation of the irrigation arm
was completed approximately once every 28 or 35 h
during the growing season. This region provides marked
contrasts, not only on the scale of farm-desert (10-20 km)
but also within the farm (0.1-1 km) because different crops
transpire at different rates, and the pivoting irrigation arms

Figure 1. Farm crop locations and instrument locations (solid dots) in 1992. Field types are w (wheat), a(alfalfa), c (corn),
or p (potatoes). With prevailing wind from the southwest, the crop sampled is to the southwest of instrument site. The D1
location, not to scale, is 8 km west of the farm. Site G is the location of the permanent minisodar. Capital D and F stand

for desert and farm, respectively.



