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Effects of climate change and human activity on streamflow
in the Wei River Basin
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Abstract: Research was conducted in a tributary of the Yellow River Wei River. Streamflow at Huaxian
station during the period of 1958 —2011 were applied to identify the trends and abrupt changes by using
Mann—Kendall test non-parametric Pettitt test and double mass curve analysis in the Wei River basin.
The simple water balance model was employed to quantify the effects of climate variability and human
activities on streamflow. Results show that 1) a remarkable decrease trend in annual streamflow were
detected with the rate of 0. 86 mm/a. 2) an abrupt change was identified in 1994. The streamflow time
series were then divided into two periods i.e. the baseline period ( 1958 — 1994) and the changed
period ( 1995 —2011) . 3) Streamflow during the changed period decreased by 64.6% 41.3% and
45.5% in dry year normal year and wet year respectively. 4) In the controlled region of Huaxian
station it was found that precipitation variability and human activities accounted for about 49. 0% and

51.0% of the change in streamflow. Additionally the effect of climate change on streamflow was mostly

: 2012 -08 -03 : 2013 -01 -21
« " (KZZD — EW - 04) ;
« () 7 (41271299 ©
7 (41201266)
(1987—) o : o E-mail: caixial220@ 163. com
(1961—) o : . o E-mail: xmmu@ ms.

iswc. ac. cn



34

2013

caused by precipitation decrease in the Wei River basin.
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Tab.1 Climate data description in the Wei River basin
Station Longitude/( °) Latitude/( °) Elevation/m Period of data
Huanxian 107. 30 36. 58 1255.6 1958—2011
Xiji 105.72 35.97 1916.5 1958—2011
Pingliang 106. 67 35.55 1346.6 1956—2011
Xifengzhen 107. 63 35.73 1421.0 1953—2011
Changwu 107. 80 35.20 1206.5 1957—2011
Tongchuan 109. 07 35.08 978.9 1958—2011( 2000—2006.2009—2011
Tianshui 105.75 34.58 1141.7 1952—2011( 2004—2006.2009—2011
Baoji 107. 13 34.35 612.4 1952—2011( 20052006 .2009—2011
Wugong 108. 22 34.25 447.8 1955—2011
Xi‘an 108. 93 34.30 397.5 1951—2011( 2006 .2009—2011
Huashan 110. 08 34.48 2064.9 1954—2011
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Fig.3 Abrupt changes of streamflow at Huaxian station in the Wei River basin
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Tab.3 Effects of climate variability and human activities on streamflow
Changes based on the baseline period/mm Climate variability / %
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