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Fig. 2 The linear trend of changes in hydrological and and meteorological elements in the Yiluo River basin
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Fig. 3 Runoff mutation test in Yiluo River basin and comparison during the two periods
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Tab. 1 Characteristic values and changes of hydrological elements in the Yiluo River Basin

N O/mm P/mm Eo/mm n
1970—1990 135.28 705.81 986.97 1.96
1991—2018 88.85 668.04 1009.41 2.29

AL /A —46.43 -37.77 22.44 0.33
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Tab. 2 Contribution rate of each influencing factor to runoft evolution

) AQ4 i
| AQs: AQF i WE
AQp AQko /N
SN /mm —46.43 -15.80 -3.98 -19.78 -26.17 -0.48
DUk /% 100 34.03 8.57 42.60 56.36 1.04
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Fig. 4 The double accumulation curve and precipitation-runoff relationship of the Yiluo River basin
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Fig. 5 Land use and vegetation change trends in the Yiluo River basin
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Tab. 3 Land use transfer matrix of Yiluo River basin A7 %

A 2R Hih s il K3 JE A F b Bk

Hih 33.741 2.245 3.075 0.734 4.826 0.006
st 2.154 28.758 1.601 0.132 0.199 0
Hih 3.574 1.679 11.445 0.054 0.241 0
K8k 0.722 0.138 0.138 0.493 0.138 0
JE A b 1.793 0.048 0.054 0.036 1.956 0

Bt 0.012 0 0 0 0 0.006
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Analysis on attribution of runoff evolution in

Yiluo River basin in the past 50 years

NI Yongxin"2, YU Zhongbo?®, LU Xizhi', MA Li', ZHANG Qiufen', WANG Jianwei'

(1. Yellow River Institute of Hydraulic Research, Henan Key Laboratory of Yellow River Basin Ecological Protection and
Restoration, Zhengzhou 450003, China; 2. College of Hydrology and Water Recourses, Hohai University, Nanjing 210098, China)

Abstract: Watershed-scale runoff changes reflect the combined effects of climate and human activities. However, the
attribution of runoff evolution in the Yiluo River basin is currently unclear. Based on the Budyko hypothesis, this study
team builds a model to analyze the attribution of runoff changes, quantitatively evaluates the sensitivity coefficient of
runoff to changes in various environmental factors, and quantitatively reveals the contribution of various factors to
runoff changes. The results show that the runoff of the Yiluo River Basin decreased significantly (a=0.05) from 1970 to
2018, a mutation point occurred in 1991 and the runoff decreased by 46.43 mm (34.32%) during the change period. The
sensitivity coefficients of runoff changes to precipitation, potential evapotranspiration and underlying surface
parameters are 0.42, —0.18 and —78.36, respectively, that is, every 1 mm increase in precipitation will lead to an
increase of 0.42 mm in runoff, and an increase of 1 mm in potential evapotranspiration will lead to a decrease of 0.18
mm in runoff. Each increase of 1 unit of the underlying surface parameter will result in a decrease of 78.36 mm in
runoff. The contribution rates of the climate change and human activities to runoff change are 42.60% and 56.36%,
respectively, and underlying surface changes caused by human activities are the main reason of runoff changes, among
which vegetation change is the dominant factor in underlying surface changes. The research results can provide

theoretical support for the attribution of runoff evolution and water resources management planning in the basin.

Key words: runoff evolution; attribution analysis; Budyko hypothesis; Yiluo River basin


http://dx.doi.org/10.12170/20200213002
http://dx.doi.org/10.12170/20200213002
http://dx.doi.org/10.1016/j.jhydrol.2012.06.054
http://dx.doi.org/10.1002/hyp.9539
http://dx.doi.org/10.12170/20200213002
http://dx.doi.org/10.12170/20200213002
http://dx.doi.org/10.1016/j.jhydrol.2012.06.054
http://dx.doi.org/10.1002/hyp.9539

	1 研究区与数据来源
	2 研究方法
	2.1 径流系列趋势分析与突变检验
	2.2 径流变化的归因分析方法
	2.3 径流变化归因结果检验

	3 结果分析与讨论
	3.1 流域水文气象要素变化特征
	3.2 流域径流对气候和下垫面变化的敏感性分析
	3.3 伊洛河流域径流变化归因分析
	3.4 双累积曲线结果验证
	3.5 结果讨论

	4 结　语

