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Fig.1 Double-accumulative curves of annual precipitation
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Scale Effect of Runoff and Sediment Reduction Effects of Soil and
Water Conservation Measures in Chabagou, Dalihe and Wudinghe Basins

QI Junyu"’, CAI Qiangguo', CAI Le’, SUN Liying'
(1. Key Laboratory of Water Cycle and Related Land Surface Processes,
Institute of Geographic Science and Natural Resources Research, CAS, Beijing 100101, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China;
3. Beijing Hydrological Station, Beijing 100089, China)

Abstract: The study of runoff and sediment reduction benefits of soil and water conservation measures has been
improved at different scales separately; however, there are relatively few studies on the scale effect of runoff and
sediment reduction benefits of soil and water conservation measures in basins of different scales. In this study
for Chabagou, Dalihe and Wudinghe basins, runoff and sediment reduction benefits of soil and water conserva-
tion measures in the 1970s are calculated by three methods: rainfall-runoff and rainfall-sediment statistical mod-
el (R-RSM), double accumulative curve method (DACM) and time series contrasting method (TSCM) according-
ly. As a result, average runoff reduction benefits are 14.47%, 20.22% and 20.78% respectively and average sedi-
ment reduction benefits are 64.97%, 43.62% and 47.26% respectively. The results show that there is no scale ef-
fect in the results from the three methods when they are applied separately to calculate runoff and sediment re-
duction benefits in basins of three scales. Runoff reduction efficiency (RRE) and sediment reduction efficiency
(SRE) indicating the “efficiency” of the runoff and sediment reduction benefits are introduced, and after analyz-
ing the relationship between runoff reduction efficiency and sediment reduction efficiency of basins of three
scales, several conclusions are obtained. (1) Sediment reduction efficiency is always greater than runoff reduc-
tion efficiency in basins of three scales, however, the ratio of sediment reduction efficiency to runoff reduction
efficiency of small scale basin is greater than that of middle and large scale basins and there is no scale effect of
the ratio between middle and large scale basins. (2) Sediment reduction efficiency of small scale basin is lower
than that of middle and large scale basins, while runoff reduction efficiency of small scale basin is greater, and
runoff reduction efficiency and sediment reduction efficiency of middle and large scale basins are so close that
there is no scale effect.
Key words: rainfall-runoff and rainfall-sediment statistical model; runoff reduction benefits; sediment reduction
benefits; soil and water conservation measures; runoff reduction efficiency; sediment reduction efficiency
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