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Fig. 1  Detachment rate as a function of distance of slope and time
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Table1 Calcultion of critical shear stress of soil and othe parameters i the experiments
Rainfall Critical Depth of Flow vebcity Critical shear Strean power
Slope (%) . Chezy s C
(mm h™ 1) distance(m) flow (m) (ms™h (Pa) (kg 579
50 8.74 6.5 0. 000 80 0.62 70 0.77 0.48
50 36.4 3 0. 000 47 0.91 70 1.68 1. 54
50 46. 63 2.5 0. 000 10 0.48 70 0.46 0.22
100 8.74 3.4 0.002 23 0.98 70 1.91 1. 87
100 17. 63 2.9 0. 000 56 0.71 70 1.02 0.73
100 36. 4 2.5 0. 000 47 0.91 70 1.68 1. 54
100 46. 63 1.3 0. 000 23 0.72 70 1.05 0.76
150 8.74 3 0.001 87 0. 80 70 1.28 1.03
150 17. 63 2.5 0.001 28 0.78 70 1.21 0. 94
150 36. 4 1.5 0. 001 01 0.94 70 1.78 1. 68
150 46. 63 0.8 0.000 18 0. 88 70 1.55 1. 37
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Table2 Regression analyses of maximum rill detachment rate and shear stress of runoff

Raifall(mm h~ b Slope (%) Regression model R? . Critical shear stress from
Critical shear(Pa) egpession (P
50 8. 74 y= 0.000 & — 0.000 3 0.91 0.77 0.375
50 36.4 y=0.005 4 - 0.003 6 0.91 1.68 0.667
50 46.6 y= 0011 &+ 0.0127 0.95 0. 46 - 1.095
100 8. 74 Nonlinear 1.91
100 17.6 y= 0.005 7x - 0.003 2 0. 96 1.02 0.561
100 36. 4 y= 0.00lx+ 0.014 3 0.93 1.68 - 14.3
100 46. 6 y=0.002 2v - 0.006 3 0.95 1.6 2.864
150 8. 74 y= 4E- 05x+ 0.000 1 0.93 1.28 -2
150 17. 63 y= 0.000 2¢x+ 0.000 4 0.89 1.21 -2
150 36. 4 y= 0.000 5+ 0.009 2 0.93 1.78 - 18.4
150 46. 6 y= 0.000 Ix+ 0.002 4 0.95 1.5 - 24
Rose Shainberg [1.3.3] 3
, HuangllOJ R
Bagnold”  Rose!” Nearing [4
>
; ;Huang! "
3

Tahle 3 Regression amalysis of maximum rill deachment rate vs. stream power and Critical sheer stress

Rainfall Critical
Slope (%) R? Critical shear stress from
(mm h™ 1) Regression model dream pover (Pam s™!) gression (Pa)
30 8.74 y=0.0006x— 3E- 05 0.91 0.48 0.05
0 3.4 y= 0.002 8x+ 0. 001 7 0.89 1.4 - 0.67
30 46. 63 y=0.008 8x+ 0.017 1 0.98 0.2 - 1.9
100 8.74 Non linear 1.87
100 17. 63 y= 0.002 8+ 0.0025 0.99 0.73 0.56
100 36. 4 y=0.000 3x+ 0.016 3 0.94 1.4 - 54.33
100 46. 63 y=0.000 6x+ 0.001 6 0.97 0.76 - 266
150 8.74 y= 2E- 05x+ 0.000 2 0.95 1.03 - 10
130 17. 63 y= 6E- 05x+ 0.000 6 0.90 0.9 - 10
150 3.4 y=0.000 1x+ 0.011 5 0.93 1.68 - 115
150 46. 63 y= 4E- 05x+ 0.002 7 0.98 1.37 - 67.5
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A METHOD FOR DETERMINING CRITICAL SHEAR STRESS OF SOIL IN ERODING
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Abstract In recent years, the tracing method of rare earth element ( REE) has been used to study the dynamic processes

of soil erosion, such as its initiation, development and distribution upon the hill slope. A series of laboratory rainfall simulation
experiments were conduded with eight REEs, namely Dy, La, Sm, Yb, Ce, Fu, Nd and Th. The experiments involved 3 rain
fall intensities: 50 mm h™', 100 mm h™ 'and 150 mm h™'; 4 slope gradients: 8.74%, 17.63%, 36.4% and 46. 63%, with
3 replicates. The REE experiments revealed soil erosion distribution and its relation to the development of eroding rills. Analysis
was made to relate the fluctuation in soil erosion upon the slope to the energy in the runoff flow. With quantitative detem mation
of soil erosion along slope by REE tracers, the critical distance at which rill erosion initiated was detamined, and the critical

shear stress of soil were estimated accordingly. Regression analyses of maximum rill detachment rate and shear stress and stream

power of runoff were made.

Key words Rare earth element; Rainfall simulation; Soil erosion



