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flow and its causes in the upper reaches of the Shule River in the

Response of runoff to climate change and human activity in the upper
reaches of the Bayin River, Qaidam Basin, Qinghai Province

WEN Guangchao'?, WANG Wenke', DUAN Lei', LI Yiming', ZHAO Jiahui'
( 1. Key Laboratory of Subsurface Hydrology and Ecological Effect in Arid Region of Ministry of Education, Chang'an University, Xi'an
) ; 8y 8 ‘. 8 ) 8 1y
710054, China; 2. School of Resources & Environment, Henan Polytechnic University, Jiaozuo 454003, Henan, China)

Abstract: Based on the measured monthly runoff and meteorological data in the upper reaches of the Bayin River
basin during the period of 1959 —2013, by using the methods of Mann-Kendall trend test, R/S analysis and the
change rate of accumulation slope, monthly and annual variations of runoff, various trends and cycles were ana-
lyzed, the contribution rates of climate change and human activity on the run off were calculated. The results
show that annual runoff had showed a significant increase trend from 1959 to 2013, with an increasing rate of
0.2x10° m’ - (10a) ~' and a Hurst index of 0.78, the period of wet/normal/dry year was about 20 years, the
river had experienced its high water period since the beginning of 21st century; the major periods of decadal run-
off variation was 21 —22 years, and the primary period of annual runoff variation was 10 — 11 years. Asymmetri-
cal distribution feature of runoff within the year had displayed so that the runoff from June to November had ac-
counted for 64.49% of the total, showing a single peak distribution, first increasing and then decreasing, the
maximum monthly runoff had postponed since the beginning of the 21st century, with the annual distribution
more concentrated; an abrupt change of runoff occurred in 2001 ; in the upstream of the Bayin River, climate
change played dominant role, following by human activity, with the contribution ratio to runoff of 83.06% and
16.94% , respectively. This study could be useful for future water resource development and utilization and eco-
logical environment protection in the Bayin River basin.
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