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Quantitative Discrimination of Climate Change and Human Activities Impacting on Runoff in

Xitiaoxi River Basin
QIU Linghua', PENG Dingzhi', LIN Hejuan?, ZHANG Mingyue?, FANG Jin'

(1. College of Water Sciences, Betjing Normal University, Beijing 100875, China; 2. Bureaw of Taihu Lake Basin, Shanghai 200434, China)

Abstract: Cumulative anomaly curve and Mann—Kendall methods were utilized to do trend analysis of precipitation, potential evapotranspiration
and runoff in the Xitiaoxi catchment of the Taihu Lake Basin. The results indicate that the runoff and potential evapotranspiration tend to de-
crease and precipitation occur without significant trend under the 95% confidence level. As to quantitatively discern the impacts of climate
change and human activities on hydrological processes and detect the dominated driving force of hydrological variation, hydrological sensitivity—
based method and double mass curve method with original and modified one were applied to distinguish the interference of climate change and
human activities to hydrological processes in the basin during 1972~2010. It demonstrated that climate change and human activities contributed
37%~42% and 58%~63% to runoff variation in the basin, showing larger influence of human activities than that of climate change.

Key words: Xitiaoxi River; climate change; human activity; hydrological sensitivity—based method; double mass curve method
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( 39 )characteristics, hydrological cycle and to establish the H and O isotopic standard for the Northwest China. In this paper, the
30 of summer half year display higher values than winter half year in W, Y, Z and L. because of the temperature effect. Due to the complicated
water vapor sources, the 8®0 values of meteoric water in Xi’ an, which is located in the Guanzhong Basin, are controlled by temperature effect and
rainfall effect in summer and winter half year respectively. The meteoric water in Pingliang has much more depleted O isotopic compositions in
May to September than meteoric water in other areas with the same altitude, such as Pingliang. This abnormal O isotopic characteristics in
Pingliang is related to the relatively weak urban heat island effect. In the Northwest China, the 8D and 80 values of meteoric water are varying in
the range of global meteoric water. The lower slope and intercept of regional meteoric water lines in investigated places, except Pingliang and
Lhasa, than the Global Meteoric Water Line suggest the precipitation process of these places undergo strong evaporation and may mix with con-
densation waters from vapor of meteoric water in some local areas. The higher deuterium surplus in winter half year than in summer half year may
indicate that the vapor sources or conditions of evaporation are different in winter and summer half year.

Key words: Northwest China; meteoric water; hydrogen and oxygen isotopes; distribution characteristics



