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Introduction
To address some of the issues in scaling and averaging of
measurements, U.S. Department of Energy laboratories
funded under the Atmospheric Radiation Measurement
(ARM) Program conducted collaborative field campaigns
in June 1991 and 1992. We selected a site in Boardman,
Oregon, with two distinct regions where the sensible and
latent heat fluxes would differ sharply and where each
region was sufficiently extensive enough to allow full
development of boundary layers and use of aircraft-
mounted instrument systems (Barnes et al. 1992, Doran
et al.1992). Measurements were clustered along a 16-km
transect across adjoining irrigated farmland and semi-arid
rangeland that allowed the collaborating teams to conduct
a variety of studies relating to overall goals. The Los
Alamos team focused on assessing the effects of different
surface characteristics on fluxes of heat and water vapor.

Progress from the Boardman experiments and preliminary
work at the Southern Great Plains (SGP) Cloud and
Radiation Testbed (CART) site (see p. 3) has contributed
to the ability to model and measure fluxes over a wide
range of scales. Extrapolating surface flux measurements
and exploring aggregation of measurements of fluxes and
surface characteristics at different scales will be important
at CART sites in order to model the influence of surface
variability on cloud formation and radiative transfer. Our
approach is unique in that it integrates modeling and
diverse field methodologies as well as expertise in ecological
and atmospheric sciences. This is important not only for
the surface characterization and Surface Vegetation
Atmosphere Transfer Scheme (SV A TS) modeling that will
be required for the CART sites, but also in the use of
remote sensing tools to test the aggregation of tower flux

measurements.

The Los Alamos team members focused on the following
measurements over the course of the 3-week campaigns:

1. Intercomparison of micrometeorological instrument

performance.

2. Determination of fine-scale variability of surface fluxes
over dry grassland (1991) and farmland (1992) and its
relationship to variability in surface soil moisture, crop
type and leaf area index or biomass.

3. Comparison of spatially averaged optical measu rements
of heat fluxes and convergence with micrometeorological
measurements, high-frequency Doppler acoustic
measurements, and multi-spectral cloud images and
cloud height measurements.

4. Determination of evapotranspiration (ET) from water
balance estimates of 4 crops in the agricultural area and
comparison to micrometeorological measurements of
ET.

1991 Results

A survey of the rangeland site (Barnes et al. 1992) showed
that one grass and two shrub associations were most
important in spatial coverage of the transect area in the
northern portion of the rangeland. The grassland areas
were dominated by needle-and-thread, a perennial
bunchgrass. Aboveground green vegetative cover on the
grassland sites ranged from 20% to 40%. Biomass
estimates for three sites in this community ranged from
13 to 55 g/m2. The two shrub communities were domina!ed
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