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This study contributes to a better understanding of the role of soil erosion in the global
carbon cycle, including important questions surrounding the magnitude, significance,
and sustainability of the erosion-induced terrestrial carbon sink in naturally eroding

oil erosion and

terrestrial sedimentation

play important roles

in moditying the
dynamics of the biosphere’s most
stable carbon pool—soil organic
matter—and fluxes associated with
it. Most carbon transported by
erosion never leaves the watershed.
Consequently, replacement of
eroded carbon by new organic
carbon produced by photosynthesis
and reduced rates of decomposition
in some depositional settings
constitute an important terrestrial
carbon sink that was not previously
accounted in most global carbon
cycle models.

Proper understanding of the
role of soil erosion in carbon

watersheds.

sequestration is important because
accelerated erosion is a very serious
environmental problem that is
responsible for about one third

of all soil degradation. Projected
changes in climate are expected

to stimulate the hydrologic cycle,
increasing the intensity, amount,
and seasonality of precipitation in
many parts of the world, and thus
accelerating soil erosion. Also, soil
erosion is a significant method by
which otherwise stable, mineral-
associated soil organic carbon can
be relocated in large quantities
and its decomposition rate altered

during transport or after deposition.

Using new data from an
undisturbed, naturally-eroding,
zero-order watershed in northern

California and by reanalyzing
data for a cultivated watershed in
central Mississippi, the scientists
investigated conditions for which
soil erosion might constitute

a terrestrial sink or source for
atmospheric CO.,.

FINDINGS OF THE STUDY

This study showed that only
about one percent of net primary
productivity and 16 percent of
eroded carbon contribute to
carbon sequestration in eroding
watersheds. Combining these
results with global estimates from
previous studies, the erosion-
induced terrestrial carbon sink
can potentially offset as much as
10 percent of the global fossil-fuel



emissions of carbon dioxide in
2005.

Up to 80 percent of the carbon

in the eroding/depositional
toposequence is in stable, mineral-
associated forms. Higher stocks

of iron and aluminum oxides

in the depositional settings
provide protective surfaces for the
stabilization of soil organic matter.

Conversely, up to 20 percent of
carbon stored in depositional basins
is either unprotected or temporally
protected by aggregation and/or
burial. By conserving lands that

are storing this eroded carbon, it
may be possible to prevent some of
that carbon from re-entering the
atmosphere as CO,.

These results demonstrated that
the fate of carbon in hillslope
settings is primarily controlled by
geomorphology. Plant productivity
and microclimate exert significant
control on the amount and
composition of organic matter
near the soil surface, while the

fate of deeper soil carbon is
primarily controlled by the extent
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of physical protection and chemical
stabilization.

IMPACT

This study provides conceptual
clarification for how soil erosion
can result in carbon sequestration
and data showing the forms and
ages of carbon pools in various
hillslope settings. These results will
contribute to the proper accounting
of the contribution of terrestrial
biosphere in future global carbon
cycle models.
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Figure 1. Schematic diagram of R

an ideal eroding toposequence
along with the important fluxes of
carbon from the soil.
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Figure Credit - Berhe et al., 2007

‘The research reported in this fact sheet was sponsored by the Soil Processes
Program of the National Research Initiative Competitive Grants Program.

To be placed on the mailing list for this publication or to receive additional
information, please contact the NRI (202-401-5022 or NRICGP@csrees.usda.
gov). The fact sheet also is accessible via the NRI section of the Cooperative
State Research, Education, and Extension Service Web site (http://www.csrees.
usda.gov/nri).

The U.S. Department of Agriculture (USDA), including CSREES, prohibits
discrimination in all its programs and activities on the basis of race, color,
national origin, age, disability, and where applicable, sex, marital status,
familial status, parental status, religion, sexual orientation, genetic information,
political beliefs, reprisal, or because all or a part of an individual’s income is
derived from any public assistance program. (Not all prohibited bases apply to
all programs.) Persons with disabilities who require alternative means for com-
munication of program information (Braille, large print, audiotape, etc.) should
Any findings, conclusions, or opinions expressed by individuals in this research  contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file
report are those of the authors and do not necessarily represent the policies a complaint of discrimination write to USDA, Director, Office of Civil Rights,
of the U.S. Department of Agriculture. Publication of this fact sheet does not 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800)
imply recommendation or endorsement by USDA over other research reports ~ 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity

not mentioned. provider and employer.

For more information on civil rights and equal opportunity policies and

programs, visit the CSREES Equal Opportunity Office.
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