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Impacts of changing environment on runoff consistency in the lower reaches of Chao River
LI Jt qing, ZHU Yr ming, LI Jiarr chang, JI Chang ming
(Renew able Energy School, North China Electric Power University, Beijing 102206, China)

Abstract: H ydrological analysis requires the time series consistency of runoff data, but the changing environment ruins the sta
bility of runoff series. Under the influence of climate change and frequent human activities(w ater conservancy project construc
tion, change of vegetation cover, and urbanization construction), the underlying surface conditions and physical mechanism of
runoff yield have undergone obvious changes, resulting in runoff series variation, which can not meet the consistency require
ment and identical distribution assumption of hydrological time series. In this paper, we identified the trend components, muta
tion components, cyclical components, and random components of the annual and monthly runoff and rainfall time sequences re
corded at the Xiahui Station in the low er reaches of Chao River during 19762012 by using nom parametric M anir Kendall rank
test, Pettitt test, and variance analysis. By comparing these components between runoff and rainfall time sequences, this paper
concludes that the rainfall is not the only one factor that leads to runoff changes, and that climate change and human activities
both influence the evolution process of the lower reaches of Chao River basin.

Key words: t he low er reaches of Chao River; runoff consistency; Manmr Kendall test; Pettitt test; variance analysis
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Fig.1 The annual and monthly runoff processes during 19762012
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Tab.1 Comparsion of natural runoff across different hydrological years

FKE KR Tl 7K 4
IR
1980 4 2000 4 1987 4 2009 4
EHPE/ (m3+ s 19.96 19.96 7.55 1.82
PEIE (m3 - s 7.79 7.79 7.79 7.79
FEFH 340 %) 156.3 156.2 - 3.1 - 76.6

HHE 1 F15R 177 LA H 1980 A0 2000 £E3) K
FKE, H¥m T2 F M 156. 3% £i47;2009 4F
G KA, KT 2 9T 24{H 76. 6% Fr4a; 1987 2R
PR

4

P K PEN sl —— 8] R 22 i i
FORLRIRK TR R A1, AE B Besr A8 sy i
Ry FABEATL 50 5 ) o3 B A8 565, I 310F — 28 o #r
] A AR ) B R K. AR 2R 2 5
SRR B B BT, 43 A0 T 223k 1976 4 -
2012 5 B4 AR e AR K Sk A7 35 RAR L JH
HBE HLES S BIR e
4.1 AH RS
4.1.1 R A 75| 5 a A7

KH M anir Kendall( M K) 32 00k U0k 3672 )
ol 444 A H I AR E A 37 B 1AL E
TR IR, FL B AR LR 2.

2 a=0.05

Tab.2 Results of significance level test of
annual and monthly runoff sequences
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Fig.2 Linear trend of annual and monthly

runoff sequences during 1976 2012
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