
LAND-ATMOSPHERIC INTERACTIONS IN 
THE SOUTHEAST UNITED STATES: 

CHALLENGES AND OPPORTUNITIES
GREGORY STARR1, CHRISTINA
STAUDHAMMER1, MICHAEL BINFORD2, 
PAUL STOY3, HENRY LOESCHER4

1 DEPARTMENT OF BIOLOGY, UNIVERSITY OF
ALABAMA

2 DEPARTMENT OF GEOGRAPHY, 
UNIVERSITY OF FLORIDA

3 BIOLOGICAL SYSTEMS ENGINEERING, 
UNIVERSITY OF WISCONSIN, MADISON

4 BATTELLE ECOLOGY

1



OVERVIEW

• BRIEF HISTORY OF THE SCIENCE

• WHERE THE RESEARCH IS
TODAY

• CHALLENGES/OPPORTUNITIES
(SCIENTIFICALLY AND
OPERATIONALLY)
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SEUS HAS RICH HISTORY IN 
LAND-ATMOSPHERIC 
RESEARCH
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EPA Southern Oxidation Studies, SOS (mid 1990 –present)

NIGEC, National Institute for Global Environmental Change (develop region carbon 
budget estimates) (1995)

FACE - Free air carbon dioxide enrichment – ecosystem experiments

NICCR – National Institute of Climate Change Research. Mobilization of university 
researchers, in support of the climatic change research. (2003)

NIFA 2010 joint venture DOE, NSF, USDA ecosystem modeling efforts.

TES – Terrestrial Ecosystem Sciences  / NGEE



WHAT HAVE WE LEARNED
• LARGE VARIATION IN CARBON AND WATER EXCHANGE RATES (CLIMATE, SITE

PREPARATION, SITE QUALITY AND GENETIC MATERIALS) 

• SOUTHEAST UNITED STATES HAS BEEN A LARGE SINK OF CARBON, ACCOUNTING
FOR ~15 - 20% OF US FOSSIL FUEL EMISSIONS

• LARGE PORTION IS SOUTHERN PINE PLANTATIONS (0.4 TG C/YR, BRANCHO ET AL. 2011)

• ELEVATED ATMOSPHERIC CO2 CONCENTRATION INCREASES CARBON SEQUESTRATION
CAPACITY FOR SHORT PERIODS OF TIME

• CONSEQUENCES FOR WATER USE (TRADING WATER FOR CARBON; JACKSON ET AL. 
2005)

• WHAT YOU MEASURING AT THE TOWER MAY NOT BE COMING FROM THE SOURCE
AREA

• SCALE IS A SIGNIFICANT FACTOR IN THE CARBON AND WATER BUDGETS OF THE
REGION (BINFORD ET AL. 2006)

• CHU ET AL. IN PREP. AMERIFLUX SITES HAVE RELATIVELY HOMOGENEOUS LAND COVER
WITHIN THE FLUX FOOTPRINT, ONLY A SMALL PORTION OF SITES HAVE SIMILAR LAND
COVER OUTSIDE THE FOOTPRINT 4



UNKNOWNS FROM PAST RESEARCH
THERE WAS A STRONG FOCUS ON PINE PLANTATIONS

• WHAT ABOUT OTHER OTHER VEGETATION TYPES AND LAND USE?

• HOW DOES THE PINE FOCUS AFFECT LAND-ATMOSPHERE MODELING EFFORTS?

• IDEAL CONDITIONS FOR LAND ATMOSPHERE STUDIES BUT WE DIDN’T UNTANGLE
HETEROGENEITY IN FLUXES
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SCIENTIFIC CHALLENGES AND 
OPPORTUNITIES

1. HOW DO WE AS A COMMUNITY STUDY THE LARGE VARIANCE IN FLUXES THAT WE SEE IN THE
REGION?

2. WHAT ARE THE METHANE SINKS IN THE REGION?

3. HOW DOES URBANIZATION AND URBAN POLLUTION CHANGE ENERGY BALANCE, AEROSOL
EMISSIONS, LE, ETC.?

4. HOW DO PRIVATELY OWNED, SMALL UNITS OF LAND AFFECTING OUR ABILITY TO STUDY THE
REGION?
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CHALLENGES AND OPPORTUNITIES 
SCIENTIFICALLY CONTINUED

5. AS FORESTS IN THE REGION AGE, HOW WILL THIS AFFECT LAND-ATMOSPHERIC
PROCESSES?

6.  WHAT IS THE ROLE OF PRESCRIBED FIRE IN THE REGION’S LAND-ATMOSPHERIC
PROCESSES?

7. HOW WILL GENETIC IMPROVEMENT OF CROPS INFLUENCE SURFACE FLUXES, TEMPERATURE, 
BVOCS, LE?
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OPERATIONAL 
CHALLENGES/OPPORTUNITIES

• WE CAN’T BE EVERYWHERE?  WE MAY NOT WANT TO BE EVERYWHERE?

• DEVELOPMENT OF NEW PARTNERSHIPS

• UNIVERSITY

• OTHER OBSERVATORIES – NEON?

• LINKING MEASUREMENTS AT DIFFERENT SCALES
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THANK YOU
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