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Fig. 1 Location of the study area (upper Xin'an River Basin)
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Fig. 2 Characteristics of streamflow, precipitation and potential evapotranspiration in Xin'an River Basin during 1983-2015
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Fig. 3 Spatial and temporal changes in the vegetation index in upper Xin'an River Basin during 1983-2015
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Variation of streamflow and its drivers in Xin'an
River Basin
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Abstract: Investigation to the variation of streamflow and its drivers in Xin'an River Basin
under changing environment will be beneficial for understanding the geographical
heterogeneity of water cycle processes in response to climate change and human activities.
Using observed discharge at hydrological stations, meteorological data and remote sensing
vegetation index (NDVI), the impact of precipitation, potential evapotranspiration (E7,) and
vegetation change on runoff in the upper reaches of Xin'an River were analyzed. Results show
that: (1) The changing point of streamflow occurred in 1999. From 2000 to 2015, the runoff
depth decreased by 281 mm compared with 1983- 1999, and the relative change rate was
20.8% , especially significant in the early 21* century. (2) After the changing point, the
parameter n increased by 52.5%, and the influence of vegetation change on runoff was
significantly enhanced. Streamflow is also more sensitive to precipitation than to ET:. (3)
Climate change is the dominant factor for the decrease of runoff, followed by vegetation
change. The change of climate and vegetation led to a decrease of runoff by — 145.37 and
140.96 mm, respectively, with contribution rates of 50.77% and 49.23%, respectively. After
2000, The NDVI increasing trend reached a very significant level (P<0.001), and the
contribution of vegetation change to runoff exceeded precipitation and ET7;, individually.
However, the long- term research on eco- hydrology effects of vegetation change needs to be
further strengthened.

Keywords: streamflow; vegetation change; climate change; elasticity coefficient; Budyko

framework; upper Xin'an River Basin



