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Tab. 1 Mann-Kendall test results of annual runoff trend at
Tongjiezi Station
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Fig.2 Wavelet variance of annual runoff series
at Tongjiezi station

Fig. 3 Real part change process of wavelet analysis for
annual runoff series at Tongjiezi Station
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Fig. 4 Diagnosis of change point based on annual runoff from 1951 to 2012
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Fig. 5 Diagnosis of change point based on annual runoff from 1969 to 2012
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Tab.2 Slope and slope change of relation between year and accumulated quantity in different periods
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Variation characteristics of annual runoff and its

attribution analysis in Dadu River basin

ZHANG Lanting, WANG Wensheng, LIU Qiankui, ZHENG Fangfang

(College of Water Resource and Hydropower, Sichuan University, Chengdu 610065, China)

Abstract: According to the data of annual precipitation, annual average temperature of climatological stations and
annual runoff of Tongjiezi Station in the Dadu River basin from 1951 to 2012, the Mann Kendall rank correlation test
was used to identify the trend of annual runoff sequence, the periodic component was tested based on the wavelet
analysis method, the sequential clustering method, the cumulative anomaly method and the Pettitt method were used to
diagnose the change point, and the effect of climate changes and human activities on the annual runoff of the basin was
revealed based on the comparison of the slope change rate of the cumulative amount. The results show that in the past
60 years, during 1951 —1968, the annual runoff showed an insignificant decrease trend, the period of 1969 —1987
showed an insignificant increase trend, the period of 1988—2012 showed an insignificant decrease trend, and the period
of 1951—2012 showed an insignificant decrease trend; there were 7, 11, 17 and 28 years cycle components; in the past
60 years, change points of the annual runoff in the Dadu River basin were in 1968 and 1987; using 1951—1968 as the
base period, during 1969—1987, the contribution rate of climate change and human beings activities to the reduction of
annual runoff in the Dadu River basin was 36.22% and 63.78% respectively; during 1988—2012, the contribution rate
of climate change and human activities to the reduction of annual runoff was 33.68% and 66.32% respectively; and in

sum, human activities are the main factor and climate change is the secondary factor.

Key words: Dadu River basin; annual runoff; climate change; human activities; variation characteristics; attribution

analysis
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