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Nonlinear Variation of Runoff and Its Response to Climate Change in Yihe River

LI Baofu', XIONG Heigang®, LIAN Lishu', SUN Xiaoyin', ZHOU Changchun'
(1. College of Geography and Tourism s Qufu Normal University s Rizhao., Shandong 276826, China;
2. College of Applied Arts and Science of Beijing Union University, Beijing 100083, China)

Abstract; [ Objective | Studying the nonlinear variations of runoff in Yihe River and the climate factors in dif-
ferent time scales, which was expected to provide theoretical basis for analizing the impact of climate change
on runoff. [ Methods] The methods of ensemble empirical mode decomposition(EEMD), Mann-Kendall test,
Pearson correlation analysis and Linear regression were adopted. [ Results] The runoff appeared a significant
linear downward trend(p<Z0.01) during 1951—2013, with a rate of 3. 33X10® m*/10 a butan aberrant trend
existed around 1976. Meanwhile, runoff was decomposed into four IMFs. The contribution of variance of in-
ter-annual scale(quasi-3 and quasi-6-year) to the overall one was the largest, reaching 58%. The contribu-
tions of inter-decadal scale(quasi-13-year) and multi-decadal scale(quasi-31-year) were 11% and 6%, respec-
tively. Subsequently, the contribution of nonlinear variation to the overall runoff was 25%. [ Conclusion ]
The effects of climate factors(PDO, ENSO, temperature and precipitation) in different time-scales on runoff
and its mechanism were proved different. The climate factors in inter-decadal scale and multi-decadal scale
are more closely related to runoff change.
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