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Carbon Flux Measurements Super Site 
at Savannah River National Laboratory
The Savannah River National Laboratory (SRNL) Carbon 
Flux Super Site provides a unique resource for intensive 
study of the carbon exchange (flux) for forested 
ecosystems characteristic of the southeast United States. 
Researchers gather information from the Carbon Flux 
Super Site to investigate carbon flux on regional and 
local levels. Southeastern pine forests are very effective 
at sequestering anthropgenic emissions of CO2. In some 
years, these forests uptake more than the entire inventory 
of U.S. CO2 emissions. However, the exchange of carbon 
between the free atmosphere and terrestial ecosystems 
is not fully undestood, particularly at local scales. Better 
understanding of these processes through targeted 
research will lead to better global climate models and will 
result in improved climate change forecasts.

Super Site Resources
The Carbon Flux Super Site is designed to provide an 
intensive suite of measurements for CO, CO2, water 
vapor, and meteorological variables that can be used 
to characterize carbon flux over a wide range of spatial 
scales that few other research facilities can match. 
Specific resources include:

•	The SRNL Forest Flux Tower: Special sensing equipment at this tower collects detailed 
multi-level measurements necessary to determine carbon and water vapor fluxes within the 
forest canopy. This tower also gathers soil moisture measurements as part of the COSMOS 
network (University of Arizona), and foliage morphology using the PhenoCam technology 
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Special Studies in a Managed Environment
The Carbon Flux Measurement Super 
Site leverages the availability of a large, 
managed ecosystem at SRS and provides 
a unique opportunity for the international 
community to conduct research on 
terrestrial carbon exchange within a critical 
ecosystem. In particular, understanding 
vertical transport of CO2 at night is vital 
to distinguishing local- to regional-scale 
and continental-scale transport in global 
carbon budgets. SRNL investigated this 
issue through a field study in which tracer 
gas was released from 12 locations upwind 
of the Tall Tower. Meteorological and tracer gas concentration data were collected from 
Tall Tower measurements and numerous other portable samplers placed in the plume path. 
A high resolution numerical simulation was then executed to provide a three dimensional 
estimate of plume behavior. Model results were compared to the observed tracer gas data. 
Ongoing evaluations of model performance against these data will be used to improve 
model capabilities as a predictive tool for simulating terrestrial CO2 budgets. 
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The Carbon Flux Measurement Super Site 
provides data representing regional to local 
spatial scales.

(Harvard University). Routine observations collected at the Forest Flux Tower are 
forwarded to the Carbon Dioxide Information Analysis Center (CDIAC) at the Oak Ridge 
National Laboratory.

•	South Carolina Tall Tower: Carbon, water vapor, and meteorological measurements, 
as well as sampling for approximately 50 trace greenhouse gases, are taken at multiple 
levels on the 1,500 foot tall tower. This data, which is collected as part of NOAA’s 
international Carbon Tracker program, provides the key link between regional and local 
scale processes.

•	Leveraged Measurement Systems: SRNL’s Atmospheric Technologies Group conducts 
an extensive meteorological monitoring program for operations at the Savannah River 
Site. Measurements are taken from a network of standard meteorological towers, 
supplemented by vertical profiles of the atmospheric boundary layer from optical remote 
sensing (lidar) and sound wave detection (sodar) systems.

Super Site Resources (continued)

Numerical model simulations of trace gas 
release upwind of the Tall Tower.
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