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Soil organic carbon dynamics:wind erosion effect
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Environmental and Engineering Research Institute, Chinese Academy of Sciences. 260 Donggang West Road . Lanzhou 730000, China). Acta
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Abstract :Soil erosion by wind, transport, and deposition occur over more than one third of the land surface of the earth and it
is the most widespread form of soil degradation. Land area globally affected by wind erosion is 549 million ha, of which 296
Mha is severely affected. In China, the desertified land area induced by wind erosion and deposition has 36 9000 ha. Whereas
the adverse effects of wind erosion on soil productivity and environment are widely recognized . soil organic carbon dynamics in
wind erosion process, wind erosion-induced carbon fate and attendant emission of CO, into the atmosphere remain
misunderstood. Soil erosion is an important process controlling soil carbon levels and distribution patterns in some arid and
semiarid regions. Therefore, a sound understanding of soil carbon dynamics in wind erosion process is critical for quantifying
component of the global carbon budget and identifying the contribution of carbon loss from the desertified land to atmosphere
CO,. This article reviews the current studies on the dynamics of soil organic carbon in relation to wind erosion.

Soil erosion by wind depletes soil organic carbon (SOC) pool. First, wind erosion selectively removes the fine particles in
the surface soil, leaving behind coarse sand. Secondly, it causes soil degradation, which in turn reduces soil productivity and
the amount of C returning to the soil in plant residues. In addition, the physical processes of wind erosion and deposition
drastically alter the biological process of C mineralization in soil landscape, and mineralization results in a net loss of C from the
soil system to the atmosphere. Wind erosion and deposition redistribute considerable amounts of SOC, resulting in significant
increase of spatial heterogeneity in SOC distribution at various scales, which indicates the extent of land desertification in some
arid and semiarid regions. It is difficult to accurate estimate the fate of the eroded C in wind erosion process. There are four
possibilities: (1) deposition onto nearby soil; (2) deposition in water bodies; (3) deposition in areas far from the erosion sites;

(4) oxidation and release to the atmosphere. The redistribution of soil C in wind erosion process must be considered to assess

(40471083); (2004110)
:2004-03-163; :2004-11-12
(1966~), , N s . E-mail ; suchengyang@yahoo. com. cn

Foundation item: The National Natural Science Foundation of China (No. 40471083) and The knowledge Innovation Program from Cold and Arid
Regions Environmental and Engineering Research Institute, Chinese Academy of Science (No. 2004110)
Received date:2004-03-16;Accepted date:2004-11-12

Biography :SU Yong-Zhong, Ph. D. , Professor,mainly engaged in restoration ecology and soil science. E-mail: suchengyang@yahoo. com. cn



2050

the eroded C on the contribution of atmosphere CO,. SOC facilitates the formation of soil aggregates, increase soil physical

stability and improves soil structure, which in turn decrease the risk of wind erosion. Rational soil and crop management can

significantly increase soil C sequestration. Thus the use of management practices that prevent or reduce soil erosion by wind

such as returning desertified cropland to forest of grassland, conservative tillage and residues cover may reduce the risk of C

loss and sequester C in soil.

Key words : wind erosion; soil organic carbon; loss; dynamics; wind erosion control; carbon sequestration
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