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Quantitative analysis of the effects of climate change and human activities on
runoff in the Upper Hanjiang River basin
XIA Jun,MA Xieyi, ZOU Lei, WANG Yong ling, JING Zhao xia
(State Key Laboratory of Water Resources and H ydropower Engineering S cience, Wuhan University , Wuhan 430072, China)
Abstract: With the purpose of exploring the features of hydrological responses to climate change and human activities, a quantt
tative assessment of the relative contributions from climate variability and human act ivities to runoff changes in the Upper Harr
jiang River basin was conducted using two methods, namely the elasticity method and the hydrological modeling method. The re
sults showed that annual runoff underwent a significant decreasing trend over the period of 1961- 2013, and a breaking point
was detected in 1985. Precipitation and potential evapotranspiration both decreased gradually over the same period, but the
trends were not significant. Climat e variability accounted for 42.8% ~ 43.5% of the decrease in runoff, and the im pact of human
act ivit ies accounted for 56. 5% ~ 57.2% ,showing a more im portant influence on runoff changes. Moreover, the latter s influence

was in an increasing trend.
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Fig. 1 The overview of the U pper Hanjiang River basin
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Fig. 2 Trends analysis and breaking point detection of annual precipitation( P), annual evapotranspiration( £¢) and annual runoff

(Q) in the Upper Hanjiang River basin( Dot lines in Figs. (a), (b), (¢) represent the average of the corresponding period;

dashed horizontal lines in Fig. (d) represent the significance level of O 05)
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Tab.2 Variations of hydro climatic series before and after the
inflection point in the Upper Hanjiang River basin
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Fig.3 Simulation results of monthly runoff inthe

calibration period( 1961- 1975) and validation period( 1976— 1985)

- 1975 )
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Tab.4 Separating the effects of climate change and human

activities by hydrological modeling method

g Qe Qe 80 AQw AQc AQw  AQc

/mm /mm /mm /mm /mm (%) (%)

1961- 1985 428.4 429.7
1986- 2000 314.3 365.3 - 114.1 - 51.0 - 63.1 44.7 55.3
2001- 2013 358.7 412.9 - 69.7 - 54.2 - 15.5 77.8 22.2

1986- 2013 336.2 388.9 - 92.2 - 52.7-39.5 57.2 42.8
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Tab.5 Separating the effects of climate change and human activities by climate elasticity method
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