Environmental Controls on Loblolly Pine Productivity in Central Virginia
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ABSTRACT

Loblolly pine is the most important forestry species in the southeastern United States,
and represents a major managed ecosystem at the continental scale. Quantifying how
pine carbon, water, and energy fluxes respond to environmental variability is critical for
anticipating how carbon uptake and other climate regulation services may change with
future climate and atmospheric chemistry. To address this need, we established a flux
tower in a loblolly pine stand in central Virginia that includes a unique combination of
eddy-covariance, aerosol characterization, and radiation instrumentation (Sweet Briar
Land-Atmosphere Research Station — AmeriFlux site US-SBC). Here we present data
from the first two years of the study allowing us to examine variation in carbon, energy,
and water fluxes over timescales ranging from half-hourly to annual. The two years
examined are especially interesting because they coincide with a strong EIl Nino in the
middle of the time series. Initial results indicate that net ecosystem productivity was
highly sensitive to both the magnitude of incoming light and the light quality (direct vs.
diffuse), aerosol concentration (through the creation of diffuse light), atmospheric vapor
pressure deficit, and the recent history of soil moisture. The net ecosystem exchange
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