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Quantitative study of precipitation and underlying surface
effect on watershed runoff

WANG Shaoli' ,ZANG Min’, WANG Yajuan’, WANG Caiyuan’ , GUAN Xiaoyan'
(1. Department of Irrigation and Drainage, China Institute of Water Resources and Hydropower Research,
Beijing 100048, China; 2. Beijing Hydrological General Station, Beijing 100089, China)

Abstract; Quantitative analysis of the impact of precipitation and underlying surface changes on runoff is
of great significance to water resources planning and management in river basins. Taking Manshuihe wa-
tershed , Beijing as the research object, the trend and abrupt change point of the annual precipitation and
natural runoff series from 1956 to 2016 were analyzed, the relationship of double cumulative curve be-
tween annual precipitation and natural runoff was established based on data in the period of 1956 — 1979
which was before the runoff abrupt change, and the contribution rates of precipitation and underlying sur-
face changes on natural runoff were identified for different period compared with the base period 1956 —
1979. The results showed that the direct effect of human activities such as water consumption, regulation
and storage of water conservancy project after 2000 year decreased. The effect of precipitation on runoff
reduction for 1990 — 1999 period was 63.9% , greater than that of underlying surface change. The effect
of underlying surface change on runoff reduction for 1980 — 1989 ,2000 —-2009 and 2010 —2016 periods
was greater than that of precipitation, the contribution rates of precipitation and underlying surface chan-
ges on runoff reduction were respectively 44.9% and 55.1% for 1980 — 1989, 47.9% and 52.1% for
2000 —2009, 44.5% and 55.5% for 2010 —2016.
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