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Abstract: Rainfall-runoff-sedimentation relationships are of great importance for predicting watershed soil
erosion and evaluating the benefits of soil and water conservation in the watersheds. The hydrological data
of 74 flood events of Lu’ergou Watershed on the Loess Plateau from 1982 to 2010 were used to investigate
the relationships among rainfall, runoff and suspended sediment transport. The variations of event-based
runoff coefficients and mean suspended sediment concentrations and their significance were identified
using the Mann-Kendall test method. The results indicated that the precipitation and duration of rainfall
event were the most relevant factors controlling the hydrological response. The most significant correlation
was observed between runoff coefficient and 7-day antecedent precipitation. Sediment yield was closely
related to runoff in Lu’ergou Watershed. The jump point for the sequence of the event-based runoff

coefficient was the flood event on 24 August 1985. Afterwards, there was a significant decreasing trend in
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the sequence of event-based runoff coefficient. The increase in the vegetation cover area in Lu’ ergou

Watershed was the main cause for the change of the rainfall-runoff relationship. There was no significant

change for the sequence of event-based mean suspended sediment concentration, which indicated that the

soil and water conservation based on vegetation measures had no significant effect on the runoff-

sedimentation relationship of Lu’ ergou Watershed.

Key words: precipitation; event-based flood;

relationship ; soil and water conservation
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Tab.1 Proportion of different land uses area

in Lu’ ergou Watershed Yo
¥ e , H HRH
ap My gm EIER BB,
Forest Sloped Bare
Years Grassland Terrace Other
land cropland  land

1982 19.11  32.76 14.91 33.34 0.25 0.73
1993 31.45 28.79 15.18  21.89 0.35 1.33
2004 42.29 19.23 13.50  23.26 0.35 1.37
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Tab.2 Descriptive statistics of flood events in

Lu’ ergou Watershed (n=74)

Ziit Parameter/  R/AME BORE PE Bk
P Unit Minimum  Maximum  Mean Std. Deviation

P/mm 6.7 144.7 38.8 24.6
D/min 40 4636 840 960
I/(mm-h~") 0.9 36.8 5.8 5.7
Lipma/ (mm<h~1) 4.4 62.7 20.2 15.2
P,/ mm 0 48.1 2.2 7.1
Ps,/mm 0 54.3 7.8 11.4
Psy/mm 0 77.1 14.7 16.9
Pry/mm 0 96.9 22.9 21.7
Pyy/mm 0 99.9 26.5 23.5
Pyjy/mm 0 99.9 30.8 23.2
H/mm 0.4 32.8 4.7 6.0
M_/(t-km™2) 34.2 3718.0  631.5 869. 5
R, 0.021 0.39 0.10 0. 083
S/(kg-m~?) 46.3 320.0  129.1 69. 7
Qpa/ (M3 es71) 1.0 43.1 4.9 7.0
S,/ (kgem ™) 71.0 531.0  234.5 113.5
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Fig.2 Percentage of accumulated precipitation, runoff and-

suspended sediment transport in relation to the per-
centage of events ( Events were ranked decreasingly

according to sediment delivery)
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Tab.3 Pearson correlation matrix among rainfall, runoff and suspended sediment transport related

variables in Lu’ ergou Watershed (n =74)

P D I J - P, Py, P, P, Py, P H M, R, S Qe S
P 1
D 0.749" " 1
I -0.310" " -0.479" " 1
L -0.162  -0.379"" 0.512"" 1
P, -0.049 0.033  -0.0%4  -0.100 1
Py, -0.106 0.065 -0.139 -0.177 0.685°" 1
Py, -0.157 0.0 -0.173  -0.237" 035" 0.75°" 1
Py -0.018 0.050 -0.210 -0.305"" 0.215 0.553°" 078" " 1
Py, -0.006 0.02 -0.205 -0.339"" 0.201 0.498°" 0.62°" 090" 1
P -0.024 0.040 -0.243" -0.348"" 0.158 0.435°" 0.593"° 0887 091°" 1
H 0.747"" 0.730" " -0.25%" -0.153  -0.098 0.092 0.028 0.182 0.183 0.160 1
M, 0.608° " 0.49%6" " -0.100 0.107  -0.072 0.053  -0.058 0.039 0.025 -0.016 0.840"" 1
R, 0.317°" 043177 -0.152  -0.043 -0.087 0.246°  0.211 0.3247° 030" 0.276" 078" 074177 1
N -0.116  -0.24"  0.461"" 0.403°" 0.104 0.005 -0.175 -0.2%" -0.271" -0.323"" -0.031 0.38"° " 0.117 1
(V3N 0.185 0.003 0.209 0.282" 0.011 -0.005 -0.097 -0.147 -0.153 -0.203 0.259"  0.615°° 0.307"" 0.634"" 1
S ax 0.018  -0.087 0.324°" 030" 0031 -0.001 -0152 -0.192 -0204 -0.280" 0.148 0.498"" 0.266° 0.848"" 0.550"" 1

TE, % FIRTE P <0.01 KT BEMFE, « FIRTE P <0.05 KB EHIE, Note: * * means that correlation is significant at the 0. 01 level.

cant at the 0. 05 level.
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