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Fig.5 Variation of annual runoff and sediment yield for three periods
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Response of Water and Sediment to Rainfall in a Typical Watershed of the Loess Plateau
LIU Hui-fang, LU Jing, WANG Zhao-yan, JIE Gang

( Department of Sedimentation, China Institute of Water Resource and

Hydropower Research,Beijing 100048 ,P. R. China)

Abstract; Quantitating rainfall is the foundation for understanding hydrological process in watersheds. Based on
rainfall data for Majiagou watershed from 1975 to 2006, we analyzed the distribution of annual and monthly rainfall
and the erosivity of rainfall in the area. Based on the results, runoff and sediment yields from precipitation events of
different intensity were simulated using the Soil and Water Assessment Tool (SWAT) model. The Majiagou water-
shed is located in Ansai County of Yan'an City, Shannxi Province, with the catchment area of 77.5 km’. Loessial
soil is the primary soil type in Majiagou watershed, accounting for 80% of the total arable soil, and vegetation is
scarce in the region, dominated by arbores and shrubs. Annual precipitation varies greatly in Majiagou watershed ,
from a high of 666.1 mm in 1983 to a low of 275 mm in 1997. Seasonal precipitation is uneven and precipitation
during the wet season ( June to September) accounted for 72% of the total. Although erosive rainfall occurs in only
15% of the total precipitation events, it accounts for 62% of the total rainfall. Over a year, runoff and sediment
yield in the Majiagou watershed accumulates with rainfall and there is an obvious positive correlation between pre-
cipitation, runoff and sediment yield. Annual runoff and sediment yield were generally larger in wet years and smal-
ler in dry years and the variation in sediment yield was larger than the variation in runoff. Sediment yield is genera-
ted primarily from June to September, particularly July and August, when approximate 70% of the annual yield is
generated. We also found that the forest and grass area increased during these years due to ecological restoration ef-
forts in the Loess Plateau and construction of a silt dam. Forest and grass cover reduces runoff and sediment yield
by means of intercepting rainfall, slowing water flow and decreasing soil erosion. This study provides a reference for
regional planning of water and soil conservation.

Key words: loess area; small watershed; rainfall; runoff quantity; sediment yield



