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Abstract Background Up-slope runoff and sediment play an important role in energy deliver and
sediment transport between the adjacent section. The change of up-slope runoff and sediment will affect
the soil erosion process of down-slope. Thus it is the vital content of soil erosion to study the up-slope
runoff and sediment. However previous studies mainly focused on the sediment sources of small
watershed and the off-site depositional effects of up-slope runoff and sediment while less studies focused
on the off-site erosional effect of up-slope runoff and sediment. ~Methods This paper reviewed the
study methods of the off-site erosional effect of up-slope runoff and sediment. Based on the previous
research the “offsite erosion” was firstly proposed in this paper. And then it summarized the research
achievements of predecessors. In terms of the characteristics of off-site runoff and sediment yield the
paper summarized the off-site erosional effect of up-slope runoff and sediment on the bare slope and the
research progress of the influence of soil and water conservation on the off-site erosional effect.
Furthermore it discussed the hotspots challenges and the future research directions of the off-site

erosional effect. Results “Off-site erosion” refers to the change of downslope runoff characteristics and
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the sediment yield caused by up-slope runoff and sediment. The up-slope runoff and sediment joined into
the down-slope and increased the runoff energy of down-slope. Besides the runoff velocity hydraulic
radius Reynolds number and Froude number increased while resistance coefficient decreased. Based on
the analysis of observed data and simulation experiments the up-slope runoff and sediment would
increase the sediment yield of down-slope. However when the sediment concentration of runoff came to
the sediment carrying capacity of runoff the runoff with sediment couldn’ t erosive the down-slope soil
and even to deposit. The soil and water conservation measures on slope decreased runoff amount and
sediment yield entering the down-slope. Some scholars thought soil and water conservation on slope
decreased the off-site sediment yield while others drew the opposite conclusion. Engineering measures
such as dams drastically cut the runoff erosional energy thus they had the decreased effect on off-site.
Conclusions  “Offsite erosion” is a relatively spatial concept but how to reasonably define the up—
slope and down-slope regions there is still no clear definition. Up-slope runoff and sediment erosion
pattern evolution process and erosion process interacted with each other. Meantime off-site erosional
effect of up-slope runoff and sediment would be impacted by the dynamic change such as rainfall
intensity underlying surface sediment concentration and sediment carrying capacity. Further research of
the off-site erosional effect of up-slope runoff and sediment could be conducted in confirming the concept
of “off-site erosion” exploring the influence factors and mechanism of off-site erosion illuminating the
transfer characteristics of sediment and runoff energy during the off-site erosional process of up-slope
runoff and sediment as well as quantitating the offsite less erosional effect of soil and water
conservation.
Keywords: up-slope runoff and sediment; soil erosion; off-site erosional effect; soil and water

conservation, research advance
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