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Fig.1 Baiyangdian watershed
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Fig.2 Average annual runoff and moving average runoff of five year

of typical hydrological stations in Baiyangdian watershed
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Table 2 Results of trend test and change—point analysis of
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Table 3 Results of average runoffs of periods before and after

change—point in Baiyangdian watershed (x10°m’,%)
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Long-Term Trends in Annual Runoff and the Impact of
Meteorological Factors in the Baiyangdian Watershed

LIU Maofeng"?, GAO Yanchun', GAN Guojing"?

(1. Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China;
2. Graduate University of Chinese Academic of Sciences, Betjing 100049, China)

Abstract: The nonparametric Mann-Kendall method was used to detect long-term trends and
determine the significant level of annual runoff observed at hydrologic stations in the Baiyangdian
watershed. The Hurst exponent method was applied to analyze the sustainability of trends in annual
runoff, which was then combined with the results of the Mann-Kendall test to examine
characteristics of future trends in annual runoff. It was found that in general the upper reaches of
the Baiyangdian watershed showed a more statistically significant decreasing trend in annual
runoff than the lower reaches. The B value of annul runoff for the upper reaches was significantly
smaller than that for the low reaches, which may be due to a larger magnitude of annual runoff in
the lower reaches. The significant level and sustainability of the decreasing trend of the Shahe
watershed located in the south of the Baiyangdian watershed were relatively less than those of the
Tanghe and Jumahe watershed. This indicates that the annual runoff of the Shahe watershed
exhibited a slower decreasing trend than the other two watersheds. The overall trend of annual
runoff was decreasing and may maintain a consistently decreasing trend in the future, which can
not only explain why watersheds and lakes across the Baiyangdian watershed are drying up but
also be helpful for forecasting possible changes in runoff. These findings are beneficial in
improving the understanding of the hydrological cycle and water resources management. The
Pettitt change-point statistical method was used to determine hydrologic change points in annual
runoff time series. The mean annual runoff before and after the change point were calculated,
respectively. Comparison between them shows that the former was significantly larger than the
later. An analysis focused on runoff change rates before and after the change year illustrates that the
marked runoff change between the two periods may be influenced mainly by climate change in the
Shahe watershed, while the essential factor dominating the annual runoff in the Jumahe watershed
may be human activities. Subsequently, the authors compared air temperature and mean annual
precipitation before and after the change point in the entire Baiyangdian watershed. Results
indicate that the mean air temperature has increased about 1°C, which may play an important role in
changing the evapotranspiration. Less precipitation may result in a reduction in the surface runoff,
given a possible reduction in evapotranspiration. Mean annual precipitation decreased by about
56.6 mm when periods before the change year were compared with those after the change year. The
decreased precipitation may be important to the significant reduction in surface runoff.
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