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Dynamic Change Analysis of Rainfall Erosivity and River Sediment Discharge
of He — Long Reach of the Yellow River from 1957 to 2011
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Abstract: The dynamic change of rainfall erosivity and river sediment discharge as well as the correlation
between river sediment discharge and rainfall erosivity were analyzed based on daily rainfall data and
yearly sediment discharge of 12 rainfall stations located in He — Long reach of the Yellow River from 1957
to 2011. Meanwhile, the impact and contribution of rainfall erosivity changes and human activities on the
river sediment discharge changes were quantitatively evaluated. The main methods used were the moving
average, linear trend estimation, Mann — Kendall nonparametric test, cumulative departure curve and

double mass curve. The results showed that rainfall erosivity in He — Long reach from 1957 to 2011
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shifted from 378.1 MJ - mm/(hm®> - h-a) to 2 324.6 MJ - mm/( hm® - h -

1319.7 MJ-mm/ (hm®-h-a) , and rainfall erosivity did not exhibit significant downtrend. The decrement

a) with a mean of

of rainfall erosivity per year in 1957—2011 was 9. 7 MJ-mm/ (hm’+h-a). The changing trend of rainfall
erosivity was divided into three stages during past 55 years in He — Long reach, which consisted of a rapid
declining trend from 1957 to 1974, a slow decreasing trend from 1975 to 1999, and a slow increasing
trend from 2000 to 2011. The declining rates of the first and second stages were 83. 7% and 66. 6% ,
respectively, and the increasing rate of the third stage was 42. 7% . With rainfall erosivity in 1957—1969
as a reference, rainfall erosivities in the 1970s, 1980s, 1990s and the first 12 years of the 21st century
were decreased by 15.9% , 19.5% , 27. 5% and 22. 7% , respectively. The river sediment discharge in
He — Long reach from 1957 to 2011 shifted from 9 x 10° t to 2. 14 x 10” t with a mean of 5. 60 x 10° t,
and river sediment discharge showed highly significant downtrend. The decrement of river sediment
discharge in 1957—2011 was 1.9 x 10" t/a. With river sediment discharge in 1957—1969 as a
reference, river sediment discharges in the 1970s, 1980s, 1990s and the first 12 years of the 21st
century were decreased by 27.3% , 64. 1% , 54.8% and 88.7% , respectively. The Mann — Kendall
nonparametric test and the cumulative departure curve showed that the abrupt change of river sediment
discharge appeared in 1979. There was a better linear correlation between river sediment discharge and
rainfall erosivity. According to the double mass curve equation, the contributions of rainfall erosivity to
the river sediment discharge changes in the 1980s, 1990s and the first 12 years of the 21st century were
22.6% , 44.3% and 19.0% , respectively; while the contributions of human activities to the river
sediment discharge changes were 77.4% , 55. 7% and 81.0% , respectively. Therefore, the impact of
human activities on the river sediment discharge changes was dominated. Although rainfall erosivity in
two periods of 1980—1989 and 2000—2011 was similar, river sediment discharge in 2000—2011 was
decreased by 67. 6% , compared with that in 1980—1989. Thus, the river sediment discharge changes
were mainly caused by human activities and the decrement of river sediment discharge per year caused by
human activities was 2. 5 x 10° t in 2000—2011.

Key words: He — Long reach; sediment discharge; rainfall erosivity; human activity; contribution
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Tab.3 Quantification of impact of rainfall erosivity change and human activities on sediment discharge

PN S/ IR SC . SR R i T 2 it ) 5 W N3 B 50
e fe e % WIbR/AL e TURER/ % WA TR/ %
1957—1979 4 9.13 9.11
1980—1989 4F 3.72 7.91 5.41 59.3 1.22 22.6 4.19 77.4
1990—1999 4 4.68 7.16 4.45 48.7 1.97 44.3 2.48 55.7
2000—2011 4 1.17 7.62 7.96 87.2 1.51 19.0 6.45 81.0

2.4 2000—2011 £ NEFHXT AL X BHDPER Ak, 1980—1989 4F iy vb & ¥ {H A 3.7 L t,
ARy 2000—2011 4FEH Vb A (E N 1.2 42 v, ZFH ZE{H N

Wk AR R M AR T 2.5 0 L E RT3, G HE LETE WA T 67.6% .
AT YA X [A] 1980—1989 4F [ 1 42 1tk J1 11y H A 5 ,2000—2011 4F i 70 8 A2 £k 24t A\ 2635 3
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Pl A R 1220. 8 MJ-mm/ (hm®-h-a), % L (H PV 2.5 42 10 X — BT NS B
J51.04, L4 1980—1989 4F [% [ 12 1th F7 Ny 3 o, J2 1999 A [ Z T 4 52 it 1 IR B 8 AR 8 TR
2000—2011 4E [ Jp X [ RE Wi /2 ol 1) JLF R & A48 Mann — Kendall JESHRG 50 R (K 7) , U, LM
o FEAR R B RE AR 0 7 45 4F K, 5 1980—1989 4 U, ith 26 75 2000 AF B3 b B0 52 o, i — 20 0] T
(% Vb B AR 1 ,2000—2011 AR P Vb B R A T E R 1999 4F St 1) 1R #F i AR TR 4F 2000—2011 4F
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