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Effects of different rainfall patterns on slope runoff characteristics
in the upper reaches of Miyun Reservoir

BI Biao, YANG lJianying, QIAN Yunkai, SHI Changqing, Al Xianfeng
(School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China)

Abstract: [Objective] The objective is to explore the effects of different natural rainfall patterns on runoff
process. [Method] According to the quantitative characteristics of rainfall and the concentration period of
rainfall peaks, the natural rainfall in the upper reaches of Miyun Reservoir was classified into two levels,
and the runoff characteristics under different rain patterns and process rain patterns were investigated.
[Result] (1) According to P (precipitation ), ¢ (rainfall duration) and /5, (maximum 30 min rainfall intensity),
the rainfall in the study area could be divided into three patterns: P,t;/; rain (medium rainfall, long duration and
medium rainfall intensity), P,z,/; rain (light rainfall, medium duration and light rainfall intensity) and Ps¢,/; rain
(heavy rainfall, short duration and heavy rain intensity). P;t,/; rain pattern had the highest frequency in the
study area. The occurrence frequency of the four process rain patterns ranging from large to small was uniform,
pre-peak, post-peak, and mid-peak. (2) The runoff characteristics under different rainfall patterns were
significantly different. In terms of single rainfall, P;¢,/5 had the largest single runoff production capacity, while
P,t;1, had the largest contribution rate to runoff. (3) Rainfall patterns of different processes had significant
effects on runoff characteristics, and the rainfall concentrated in the early rainfall period was most likely to

produce runoff. (4) Rainfall had the greatest impact on runoff depth. /34 had a great impact on runoff depth,
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runoff coefficient and runoff depth peak, and the impact on runoff depth peak was greater than that on runoff
depth. [Conclusion] The characteristics of slope runoff are highly sensitive to rainfall patterns and process
rainfall patterns. Using reasonable rainfall pattern division method to study the relationship between rainfall
patterns and runoff can improve the accuracy of hydraulic erosion research. [Ch, 4 fig. 5 tab. 27 ref.]

Key words: rain pattern division; runoff process; cluster analysis; rainfall characteristics
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Table 2 Rainfall characteristics of different rain types
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Figure 2 Dimension-cumulative rainfall runoff process diagram
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Figure 3 Influence of different rainfall on runoff process
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Figure 4 Influence of different rainfall intensities on runoff process
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