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Fig.1 Water system and digital elevation map (DEM)
of the Xunhe River basin
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Simulation of the Hydrological Response of Xunhe River Basin to
Climate Change Using the SWAT Model

MEI Jia-ming"**, TANG Ya-nan®*, LI Yi**, LIU Yang’*, JIANG Qing-hu’, CHEN X7’

(1.Research Center for Ecology and Environment of Qinghai-Tibetan Plateau,
Tibet University, Lasa 850000,P.R.China;
2.College of Science, Tibet University, LLasa 850000,P.R.China;
3.Key Laboratory of Aquatic Botany and Watershed Ecology, Wuhan Botanical Garden,
Chinese Academic of Sciences, Wuhan 430074,P.R.China;
4. University of Chinese Academy of Sciences, Beijing 100049,P.R.China;
5.Bureau of Hydrology, Yangtze River Water Resources Commission, Wuhan 430010,P.R.China)

Abstract: Runoff is important for characterizing the water resources of a watershed and the climatic factors
primarily affecting runoff are precipitation and temperature. The frequency of extreme climate events such
as extreme precipitation and extreme drought has been increasing in some parts of China, seriously threat-
ening economic development and the security of local residents. Xunhe River is one of the main tributaries
of the upper Hanjiang River and variation of runoff from the basin has important impacts on water input to
Danjiangkou Reservoir. consequently affecting source water in the middle route of the South-to-North Wa-
ter Diversion Project. It is therefore necessary to conduct a systematic, quantitative study of the response
of basin runoff to anticipated climate change scenarios. To begin, a SWAT hydrologic model was construc-
ted to simulate runoff in Xunhe River basin, based on monthly runoff data (1995 — 2015) recorded at the
Xiangjiaping Hydrological Station. Data from 1998 — 2008 was used for calibration and data from 2009 —
2015 was used for validation. The correlation coefficient (R?) was 0.85 for the calibration period and 0.87
for the validation period, and the respective Nash-Sutcliffe efficiency coefficients (NSE), indicating the re-
liability of the SWAT model, were 0.85 and 0.84. Runoff was then simulated in the Xunhe River basin for
the period 2036 — 2055 using four climate scenarios predicted by the UK Hadley Climate Center (RCP2.6,
RCP4.5, RCP6.0 and RCP8.5). Under the RCP climate scenarios, precipitation and temperature are both
higher than historically and runoff presented an increasing trend. Precipitation during the third quarter con-
tributed most to the annual runoff, while runoff in the fourth season decreased. Under climate scenario
RCPS8.5, the rainy season comes earlier and lasts longer. The simulation results for these scenarios can be
referenced by policymakers for regulating water resources, mitigating extreme climatic events, flood con-
trol and disaster reduction.
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