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Abstract: Reasonable analysis on influences of climate change and human activities on runoff is a scientific
guestion of environmental changes. Runoff generation mechanism and rules has changed due to the climate
change and intense human activities. Double Mass Curve method was built based on the baseline period to
quantify the influence of climate change and human activities on runoff according to the statistics results. The
Fenhe river basin was chosen as case study. The results show that the runoff of the Fenhe river basin had a
decreasing trend, and the mutation year is 1981. The reasons of observed runoff reducing caused by com-
bined effect of climate change and human activities after 1981. The affect amounts of runoff are 15.4 mm, in
which 13.0 mm is caused by the human activities and 2.4 mm is caused by climate change, the contribution
rate are 84.4% and 15.6%, respectively.
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Figure 1. The sketch map of the Fenhe Basin
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Figure 2. The depth of runoff variation during 1956-2009 in the Hejin station
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Table 1. The statistic values of inter-annual variation in the Hejin station
1 RS RRERTHFEES T RENMA 10° md)

R A1 RKRME E1n w/AME Fhy HAELL
1956~1959 23.7112 27.7534 1958 13.0780 1957 21
1960~1969 23.2934 37.5596 1964 14.0255 1960 27
1970~1979 18.4505 24.4822 1977 12.4289 1974 20
1980~1989 14.7088 19.3655 1988 9.9410 1987 1.9
1990~1999 16.0416 27.1193 1996 10.1460 1999 27
2000~2009 13.4189 16.3070 2003 11.2992 2000 14
1956~1969 23.4128 33.558 1964 13.0780 1957 26
1970~2009 15.6550 27.1193 1996 9.9410 1987 27
1956~2009 17.6662 37.5596 1964 9.9410 1987 38
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Figure 3. The analysis of M-K mutation of observed runoff and
rainfall in the Hejin station
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Table 2. Comparison of different sequence mean and variance of
runoff and rainfall in the Hejin station
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) B)fH Ji 7%
oy
AFimm)  FoKmm)  EF(@mm) K (mm)
1956~1981 52.4 519.9 15.81 101.3
1982~2009 37.0 482.3 8.47 81.2
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Figure4. Therelationship of observed runoff depth and rainfall in
the Fenhe basin
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Figure5. The double cumulative curves of rainfall and runoff
depth in the Hejin station
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Table 3. Therunoff simulation resultsin the Hejin station

R 3 RS REREEMEELR

i B SMERER HREBRR EXRE MxhRE
(mm) (mm) (mm) (%)
1956~1981 524 53.8 14 27
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Table 4. The Statistical values of human activitiesand climate
change effect on runoff in the Fenhe basin
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SPRIRER ST AR TR SRR NSRBI

RE E(mm)  FER@mm)  FRERmm) WS (mm) i (mm)
1956~1981 519.9 52.4 53.8
24 -13.0
1982~2009 482.3 37.0 50.0
TURREE (%) -15.6 -84.4
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