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Analysis of Variation Characteristics of Runoff and Their Influencing Factors in the Yongding River Basin
DING Ar zhong,ZHAO Y irr jun, HAO Di, ZHANG Shur rong
(1. College of Water Sciences, Beijing Normal University, Engineering Research Center of
Groundwater Pollution Control and Remediation, Ministry of Education, Beijing 100875, China;

2. Xingtai Hydrology and Water Resources Survey Bureau of H ebei Province, Xingtai 054000, China)
Abstract: The Manm kendall test, Pettitt test, Moving T test, and Wavelet analysis were applied to analyze the trend, periodicity,
and mutation of annual runoff in the Yongding River Basin according to the annual runoff data at the Shixiali, Xiangshuibao, and
Guanting reservoir stations from 1956 to 2003, and the influencing factors were also discussed from the aspects of climate
change and human activities. The results showed that (1) the annual runoff in the Yonding River Basin decreases significant ly
from 1956 to 2003, and 27( 28) is the first major period while 20( 21) is the second major period; and (2) the annual runoff varies
abruptly in 1982 1983. The variation of runoff was mainly caused by human activities, such as land utilization, gate dam construction, and
groundwater overex ploitation. M eanw hile, climate change has also effects on the variation of runoff to some extent.
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Fig. 1 The river system and digital elevation map (DEM)
of the Yongding River Basin
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Table 1 The runoff trend test in the Yongding River Basin
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Fig.2 The variograms of wavelet analysis at 3 hydrological
stations in the Yongding River Basin
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Fig. 3 The wavelet coefficients of the first and the second major
periods at 3 hydrological stations in the Yongding River Basin
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Table 2 The variation time periods of high and low flow at 3

hydrological stations of the Yongding River Basin
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Table 3 T he possible breakpoints of runoff series

obtained from different methods
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Table 4 The trend test of precipitation at 3 hydrological
stations of the Yongding River Basin
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Table 5 The areas and their variations for all land use types of three regions in different years
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Fig.5 Comparison of long-time monthly runoff at the Guanting
Reservoir and Sanjiadian stations before and after the dam construction

((a) Guanting reservoir station; (b) Sanjiadian station)
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