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Rainfallunoff threshold is the minimum rainfall producing surface runoff and it is an important
parameter for the research of runoff and sediment yield law. In this paper the field artificial rainfall
simulation experiments were carried out and the rainfall threshold for different vegetation covers was
obtained using the traditional regression method. Moreover a nonlinear multi-parameter rainfall-runoff
threshold model was established to analyze the effects of other factors on rainfallqunoff threshold. The
results indicated that the rainfall4unoff thresholds of four different control measurements (bare slope
ryegrass slope purple medic slope and spring wheat slope) determined by the traditional linear
regression method were 9.4 23.6 15.8 and 19.5 mm respectively. Considering the effects of rainfall
intensity vegetation coverage and antecedent soil water content on the rainfall4unoff threshold a
nonlinear multi-parameter rainfall4unoff threshold model was established by using multiple regression
analysis. By this model the rainfall-tunoff thresholds of the four different control measurements mentioned

above (bare slope ryegrass slope purple medic slope and spring wheat slope) were obtained as 13. 4
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23.7 18.8 and 19.7 mm respectively. The nonlinear multi-parameter rainfall-tunoff threshold model
was tested by measured slope runoff data and the results show that the calculated and measured
thresholds match well which proves that it is feasible to apply the nonlinear multi-parameter rainfall—-
runoff threshold model to ascertain the rainfall+unoff threshold.

Key words rainfallcunoff threshold; vegetation cover; linear regression; runoff amount; rainfall
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Tab. 2 Rainfall4unoff threshold fitting equations under different control measures
/mm F r
18 R=0.794P -7. 429 9.4 F=83.44>F, (1 16) =8.53 0.916 0
17 R=0.365P -8.614 23.6 F=267.3>F; (1 15) =8.68 0.973 1
18 R =0.522P -8.228 15.8 F=73.65>F,, (1l 16) =8.53 0.906 4
17 R =0.383P -7.481 19.5 F=188.0>F,, (1 15) =8.68 0.962 3
2.2 :
R =ua+bP+be +bw+b,l )
N 2) s
R =m+nP +nw+n,l 3)
lavb,  m.n; (i=1234;;=123)
Cc (%) w
(%) I (mm/min) .
@) 3
o P=(-a+R-be —buw-0bI)/b, (4)
. P=(-m+R-nw-ny)/n, (5)

R=0 Cuwo.I 4).(5)
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Fig. 1 Scatter graphs between rainfall amount and runoff amount under different vegetation cover treatments
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Tab.3 Multi-parameter and nonlinear rainfallrunoff threshold models under different control measures
R F
18 R=-30.6+0.974P + 104. 6w + 1. 4261 0.92 F=37.98>F,, (3 13) =5.74
17 R= —15.9 +0.356P +9. 109w + 1. 0221 +2. 396¢¢ 0.95 F=55.80>F, (4 12) =5.41
18 R= —18.0+0.564P +28. 04w + 1. 5761 0. 192" 0. 84 F=17.08 > F, (4 13) =5.21
17 R=-11.8 +0.381P +10. 63w + 1. 8271 + 0. 020e° 0.93 F=41.54>Fy, (4 12) =5.41
N 4
Tab. 4 Threshold values of rainfall4unoff
Cw-1
by two calculated methods mm
“) )
0 4 9.4 23.6 15.8 19.5
13. 4 23.7 18.8 19.7
5%
N 15%

o 30.87% - 4
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Fig.2 Scatter graphs of standard residuals and relative error
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