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NASA survey technique estimates Congo
forest's carbon

November 17 2017

Sabinyo volcano and thick forest in Virunga National Park, Democratic Republic
of Congo, habitat of the endangered mountain gorilla. Credit: Martin
Harvey/ WWF

The equivalent of 85 billion tons of carbon dioxide—a huge amount
equal to three-quarters of the carbon stored in forests across the
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contiguous United States—is locked in the living vegetation of one
African country that holds much of the second largest tropical rainforest
in the world, according to new research.

The study conducted by NASA, UCLA and the World Wide Fund for
Nature-Germany produced the first high-resolution map of the amount
and distribution of carbon stored in the Democratic Republic of Congo
(DRC). DRC is the largest country in the Congo Basin and home to a
massive and largely inaccessible rainforest that is Earth's second largest
reservoir of carbon in vegetation, second only to the Amazon Basin
rainforest. The DRC's forests cover an area four times the size of
California.

The DRC carbon stock estimates are based on very fine-scale three-
dimensional measurements of forest structure that provide, for the first
time, data for one of the most diverse tropical forests on Earth. The
measurements will help scientists understand the role of this forest in the
global carbon cycle and how variations in climate may influence their
carbon stock and function.

"We learned that the distribution of carbon in the above-ground biomass
of the more than 150 million hectares (about 371 million acres) of forest
in the DRC is extremely variable and diverse because of the region's
climate, soil types, and a long history of human presence," said Sassan
Saatchi, a senior researcher at NASA's Jet Propulsion Laboratory in
Pasadena, California, who led the research team. "You cannot think of
the Congo rainforest as this big green carpet anymore. We encountered a
large variety of tree sizes and densities across the DRC, producing
extremely complex regional patterns of carbon stored in the forest."

Traditionally, inventories of forest carbon and biomass are done by
researchers who hike into the forest and set up plots on the ground that

attempt to capture the full range of terrain. These data are then
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catalogued, measured and revisited in the future to see how they've
changed. The Congo Basin forests, however, span five countries, and
many areas are difficult to access due to the lack of infrastructure and
rough terrain, which doesn't allow for comprehensive ground
measurements of the forest carbon. To observe the forests, the research
team took to both air and space.
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Map of the spatial patterns of above-ground biomass in the Democratic Republic
of Congo and within its provinces at 1-hectare (10,000-square-meter) spatial
resolution. Credit: NASA-JPL/Caltech/UCLA/World Wide Fund for Nature-
Germany

Using the same forestry techniques to establish inventory plots on the
ground, the research team contracted a local African company to fly an
airplane outfitted with a commercial Light Detection and Ranging
(LIDAR) instrument over 216 locations covering more than 2.5 million
acres (half a million hectares) of tropical forest. At each location, the
LIDAR captured the height, canopy profile, and outline of treetop
canopies with data points 20 inches (50 centimeters) apart, from which
they derived the forest structure and carbon estimate. These data were
paired with data from NASA's Shuttle Radar Topography Mission,
which provided the slopes and curves of the ground surface itself; Japan
Aerospace Exploration Agency Advanced Land Observing Satellite
Phased Array type L-band Synthetic Aperture Radar (PALSAR) data;
and U.S. Geological Survey-NASA Landsat vegetation observations. The
combined data sets were scaled up to produce a map of the entire above-
ground forest carbon stocks for each 12,000-square-yard (1-hectare)
land unit.

Conserving tropical forests like the Congo is a high priority for the
United Nations in its efforts to defray the effects of climate change. The
U.N. has a policy initiative known as Reduce Emissions from
Deforestation and Degradation (REDD+) in nations with large forests
like the DRC. The new findings and research methods, conducted in
partnership with scientists and the DRC government, are the first step
for DRC to establish a baseline assessment of its carbon stocks and a
system for future forest monitoring required to participate in REDD+
and be eligible for compensation for preserving the forests.
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Saatchi says preserving forests is probably the most immediate
mechanism we have to mitigate carbon dioxide accumulating in the
atmosphere. A quarter of the entire amount of carbon that goes into the
atmosphere globally is absorbed by Earth's vegetation, so protecting and
possibly increasing the amount of carbon stored in forests could have
significant benefits, such as mitigating climate change and preserving
biodiversity and water quality.

"The DRC national carbon map is a truly significant contribution to
DRC's future sustainable development," said co-author Aurélie Shapiro
at World Wide Fund for Nature-Germany in Berlin. "This innovative
product demonstrates with unprecedented accuracy the important role of
Congolese forests in mitigating climate change, which is facilitating
investments into emissions reductions programs."

To estimate the carbon stored above ground in DRC forests, the research
team developed data sets for tree height and tree cover, which vary from
one end of the DRC to the other. This information is also extremely
helpful to conservationists interested in quantifying the health of habitats
for gorillas and other at-risk animals, said Shapiro.
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