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Effect of Shelterbelts Distribution on Ephemeral Gully Erosion in the
Rolling-hilly Black Soil Region of Northeast China
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Abstract: The ephemeral gully erosion in cultivated slope lands in rolling-hilly black soil region of northeast
China is very serious. As one of the most important parts of cultivated slope lands, the shelterbelt system
would inevitably affect the process of ephemeral gully erosion. Based on the Quickbird high-precision remote
sensing and digital elevation model, and combination with field survey results, the rules of shelterbelts distri-
bution and ephemeral gully erosion in a small watershed of rolling-hilly black soil region in Heshan Farm of
Heilongjiang Province were analyzed. The results showed that the critical slope length and catchment area for
the ephemeral gully development in the region were positive linearly correlated with the number of shelter-
belts in the catchment of the ephemeral gully, which means increase of the number of shelterbelts and de-
crease of the distance between the shelterbelts could increase the critical slope length and catchment area,
then decrease the possibility of ephemeral gully erosion occurrence. The distance between the shelterbelts in
the study area was too large to prevent the slope from ephemeral gully erosion, and the breaks of shelterbelts
benefited the development of ephemeral gully. In addition, ridge culture was adopted in the region, the direc-
tion of furrows were affected by the shelterbelts, some of the furrows straight through low-lying water line,
and some furrows along slope were formed, which induced the ephemeral gully erosion. Thus increase of the
number of shelterbelts in the slope lands, decrease of the distance between shelterbelts, enhancing the man-
agement and update of shelterbelts, and adjusting unreasonable distribution of shelterbelts could be the way
to prevent ephemeral gully erosion.
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