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Tab.1 Decadal variation statistics for average annual temperature, precipitation, runoff in Sanchuan River catchment

AR ik C IRIEYE/ C K&/ mm FOoKEEY/ % i/ (n®) BREEY %
1960s 6.47 -0.45 547.3 12.9 3.12 48.3
1970s 6.31 -0.61 479.3 -1.2 2.47 17.6
1980s 6.54 -0.38 480.5 -0.9 1.91 -9.3
1990s 7.32 0.39 419.7 -13.5 1.65 -21.5
2000s 7.95 1.02 484.8 0.0 1.10 -47.7
1957—1979 6.42 -0.50 516.0 6.4 2.85 35.2
1980—2010 7.29 0.37 461.8 -4.8 1.55 -26.1
1957—2010 6.92 484.9 2.10
6 -
y=-0.043 4x+88.247 8r
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Fig.3  Annual runoff change in Sanchuan River Fig.4 Jump point detecting for annual runoff in Sanchuan
catchment River catchment by Mann-Kendall tests
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Tab.2 Climate change and human activity impacts on runoff in Sanchuan River catchment (1)

AL 1R SEAE/ mm I/ mm - %ﬁ[ﬂi — Ajﬁ,ﬂ%ﬁ
U/ mm WAESH % W/ mm WHSH, %

1957—1969 78.8 - - - - -

1970—1979 60. 4 18.4 11.0/4.9 59.79/30. 64 7.4/11.1 40.21/69.36
1980—1989 44.5 34.3 11.8/9.5 34.48/31.98 22.5/20.3 65.52/68.02
1990—1999 40.3 38.5 13.7/21.0 35.59/58.26 24.8/15.1 64.41/41.74
2000—2010 27.9 50.9 11.3/12.1 22.12/25.05 39.6/36.3 77.88/74.95
1970—2010 42.9 35.9 12.3/11.9 34.25/36.09 23.6/21.1 65.75/63.91

W R/ IR R VIC SRR s
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Tab.3 Climate change and human activity impacts on runoff in Sanchuan River catchment (2)

—
Y ALE: IR
4 St/ R : : :
4 m AT T R e WEA % W mm WA %

1957—1989 62.8 - - - _ _
1990—1999 40.3 22.5 9.8 43.56 12.7 56.44
2000—2010 26.8 36.0 4.5 12.50 31.5 87.50
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An attribution method for catchment-scale runoff variation evaluation
under environmental change based on Budyko hypothesis

LIU Yan-li'*, WANG Guo-qing'*, JIN Jun-liang'?, BAO Zhen-xin'?*, LIU Cui-shan'"
(1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research
Institute, Nanjing 210029, China; 2. Research Center for Climate Change of Ministry of Water Resources,
Nanjing 210029, China)

Abstract; Impacted by climate change and human activity, catchment-scale environment has changed and leaded
to remarkable runoff variation, which poses a new challenge to water resources management. Attributing and
defining the climate change and the human activity impacts on catchment runoff could scientifically support the
measures and actions of environmental change mitigation and adaptation, which is also one of the urgent key
problems in sustainable water resources management. In current studies, the hydrological model-based methods
indicate averaging effect and additive error above annual scale, and are normally complicated with more
uncertainties due to excessive parameters. Based on Budyko hypothesis, this study has presented an attribution
method to assess catchment-scale runoff variation impacted by the climate change and the human activity. The
Sanchuan River basin in Loess Plateau is selected as a case study. The analysis results show that the proposed
method has a preferable applicability to runoff variation analysis for annual scale, compared with the application
from VIC model. Because there are no true values of separated impacts from the climate change and the human
activity, this method enriches the research theory for the issues, and facilitates the understanding of the impact of

the regional environmental change.
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