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Quantitative research on the effects of climate change and human activity on runoff

BI Yarr jie, ZHAO Yong, XIAO Wet hua, WU Di,ZHOU Xiang nan,ZH ANG Shou ping

(State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin,

China Institute of Water Resources and Hydropower Research, Beijing 100038, China)
Abstract: The basin water cyde model SWAT and regional climate model RegCm® were coupled to develop the comprehensive
simulation platform of basin water cycle, which was applied in the upper and middle reaches of the Lancang Mekong River.
Compared with the natural conditions, the effects of climate change (temperature and precipitation) and reservoir operation on
the runoff in the low er reach were investigated quantitatively. The results show ed that both climate change and reservoir opera
tion can decrease the runoff in the lower reach of the Lancang Mekong River in the next twenty years, with the contribution rate
of 8% from climate change while 12% from reservoir operation. Climate change is the main reason to cause the decreasing of
runoff in the low er reach, with the contribution rate of 81% from temperature variation w hile 19% from precipitation variation.
Consequently, temperature is the most important factor to affect the runoff in the lower reach of the Lancang Mekong River.
The effects of reservoir operation on the runoff had significant variations within a year, but insignificant variations betw een dif
ferent years.
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Tab. 1 Model calibration and verification
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Fig. 1 Comparison of simulated and measured

runoff at the Langbolabang station
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Fig.2 Comparison of simulated and actual runoff under scenario N
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Fig.3 Comparison of simulated and actual runoff under scenario 0
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Fig. 4 Comparison of simulated and actual runoff under scenario 0
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Fig. 5 Simulated results under scenario I
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Fig. 6 Simulated results under scenario Il
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Fig. 7 Comparison of actual and natural runoff under

scenario I during the flood period
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Fig.8 Comparison of actual and natural runoff under
scenario I during the norr flood period
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