Measuring Carbon Footprints
In U.S. Forests

—by Jessica Wyland

ow do we retrace our

ecological footprints?

Where will the foot-
prints lead? Scientists at the
Woods Hole Research Center at
Falmouth, Massachusetts, are
tracking carbon footprints across
the globe, starting with U.S. for-
ests. One ongoing study, using
geographic information system
technology, is measuring the
carbon-rich biomass in heavily
wooded areas to indicate the
effect deforestation and land use
have on rising carbon levels in
our atmosphere.

The National Biomass and
Carbon Dataset for the year
2000 (NBCD2000) will serve
as a baseline for quantifying

carbon stock in U.S. forests. The
initiative started in 2005 and

is funded by NASA's earth science
program with additional support from
USGS/LANDFIRE. A suite of GIS prod-
ucts is used to manage the data and
create the maps.

The information from the NBCD200
project can be used to improve cur-
rent methods of assessing carbon flux
between forests and the atmosphere.
To establish the baseline, research-
ers fed many layers of data into the
GIS, including NASA satellite imagery,
topographic survey data, land use/
land cover information, and extensive
forest inventory data collected by the
USDA Forest Service Forest Inventory
and Analysis (FIA) program.

“The datasets that are now avail-
able should be of interest to natural
resource managers across the coun-
try,” said Josef Kellndorfer, an associ-

ate scientist at Wood Hole and leader
of the National Biomass and Carbon
Dataset 2000 project. “The availability
of high-resolution estimates of forest
biomass and associated carbon stock
is an important step forward in under-
standing the North American carbon
balance.”

Mapping projects target 67 eco-
logically diverse regions spanning
the conterminous United States. Of
the nine completed zones, five were

finished during a two-year pilot phase.

Work on the remaining zones will be
completed at a rate of roughly one
zone every seven days. The project
is scheduled for completion in early
2009.

Within each mapping zone, data
from the 2000 Shuttle Radar Topogra-
phy Mission is combined with topo-
graphic survey data from the National

Elevation Database to produce a
radar-based map of vegetation canopy
height. Subsequently, the map illus-
trates estimates of actual vegetation
height, biomass, and carbon stock
using survey data from the Forest
Inventory Analysis program and ancil-
lary datasets from the National Land
Cover Database 2001 (NLCD2001)
project. Land cover and canopy den-
sity data are crucial inputs to the proj-
ect tasked to build a national biomass
and carbon layer for 2000 as this
information is used in the stratifica-
tion/calibration process.

“Because this is the first systematic,
regional-scale study that uses radar
data to quantify carbon storage in
vegetation, we expect it to provide
valuable information on how well we
are doing with existing data, as well
as how we might improve and refine
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requirements for future, more
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the temperature of the Earth,
disrupting the climate we
and our agricultural systems depend
on, and raising the sea level,” said
WHRC scientist Richard Houghton.

“The concentration of CO, in the
atmosphere has already increased by
about 30 percent since the start of the
Industrial Revolution in the middle of
the nineteenth century. It will continue
to increase unless societies choose to
change their ways.”

Most of the increase in atmo-
spheric CO, concentrations has been
and will continue to be from the use
of fossil fuel for energy. About 25
percent of the increase over the last
150 years came from changes in land
use—the clearing of forests and culti-
vation of soils for food production.

Much of the carbon stored in trees
and soils is released into the atmo-
sphere when forests are cleared and
cultivated. Some of the release occurs
rapidly with burning. Some of it
occurs slowly as dead plant material
decomposes. When forests regrow on
cleared land, they withdraw carbon
from the atmosphere and store it
again in trees and soils. The differ-
ence between the total amount of
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carbon released into the atmosphere
and the total amount withdrawn from
the atmosphere determines whether
the land is a net source or a “sink”
for atmospheric carbon. Wood Hole
Research Center scientists therefore
study the rates of land-use change
or deforestation and the sources and
sinks of carbon that follow.

The Use of GIS in Conservation
With GIS, researchers are able to
analyze and illustrate changes on the
Earth, manage findings in an easily
accessible database, and model
through maps the effects of various
future land-use and carbon-related
decisions.

Almost all ecological research is
inherently spatial and needs to be put
into a local or regional context. “Among
a text-weary public, maps are perhaps
the most direct route to understanding
research results and the status of the
Earth’s natural resources,” said WHRC
director John P. Holdren.

For conservation efforts to have a
discernible impact, research must not
only be collected and understood but
also acted upon.

“Conservation is about understand-
ing the natural environment, looking at
the causes of change in the environ-
ment, and demonstrating the political
and economic effects,” said David
Maguire, ESRI's chief scientist for GIS
software development program. “GIS,
better than any other technology and
tool, is very good at integrating and
interfacing with the policy context
and bringing the information to the
attention of a wide public.”

The Woods Hole Research Center
has initiatives in the Amazon, the
Arctic, Africa, Russia, Asia, and North
America. Center programs focus on the
global carbon cycle, forest function, land
cover and land use, water cycles and
chemicals in the environment, science
in public affairs, and education. Through
the primary data they provide, these
centers enable better appraisals of the
trends in forests.

Wood Hole Research Center scien-
tists recently released initial data from
the NBCD2000 project. All data prod-
ucts are available for download on
a zone-by-zone basis at www.whrc.
org/nbcd. [Jessica Wyland is a writer
with ESRI.]




