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A Study of Slope Land Soil Erosion Process Under One Rainfall
Event Using Rare Earth Element Tracers Technology
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Abstract: A simulated slope plot was set up indoor. By placing different rare earth oxides in different soil depth and
different section across the plot, one simulated rainfall event was applied to quantify the erosion process. The feasibility of
rare earth elements (REE) tracer technology used in soil erosion study was also discussed. The results indicated that REE
tracer technology had high precision and could be used to quantify soil erosion changing with time and space. The error
between calculated value and measured value was below 13.5%. Within earlier rainfall course, the development degree of
sheet and rill erosion was equal in general. The ratio between average erosion acceleration and average erosion rate in sheet
erosion and rill erosion was 1 . 1.4 and 1 . 2.4 respectively. In the following rainfall course, rill erosion was dominant in
the total erosion. Its average erosion acceleration and average erosion rate was 15 times and 9 times of sheet erosion,
respectively. At the end of experiment, rill erosion took up 90% of the total erosion. The section of slope bottom occupying
about 1/3 of slope area was an active erosion segment.
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Table 1 Grain components of soil used in experiment
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DL 1~0. 25 0. 25~0. 05 0. 05~0. 01 0. 01~0. 005 0. 005~0. 001 < 0. 001
Grain size {(mm)

H 4 Percentage (%) 0. 006 4. 68 71.39 B. 14 7.24 10, 54
BT ESLK X R X =500 cm X 100 cm X 20 cm ] ST G B ETEE M IR B, SR A B A

AP RIPE N 22°, TWAEL 32 gem™, WAL, HERB IR min KTE
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1.3 AIPER
ARG 3 FEoE: 1.0, 1.54 2.0 mmminT,
B 9 7 Bk LA/ DX 35 B AR ph B 7 B2 R SRR B . 3R
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AT &K E SR B ERT 15% R E/KEZH
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Fig.1 Schematic figure of experiment setup ﬁ?ﬂﬁ*ﬁ%ﬁﬁ%ﬂﬂ@ HEt2l, £25HTEAKRE
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Table 2 Results of analysis of INAA (mg-kg™")

v -3 GSS-2 GSS-7 GSS-8

REE R Mi{E PRUE(E wE R UNE FRHE(E RE R e prE(E RE

Measured value Standard value Error (%) Measured value Standard value Eerror(%) Measured value Standard value Error (%)

Eu 2. 98 3 4.1 3. 42 3.4 3.8 1. 15 1.2 4, 17
Yb 2.23 1. 97 4.7 2.08 2. 4 5.1 2.75 2.8 1.79
Th 0. 863 1 11.3 1. 48 1.3 12. 4 0. 684 0. 89 23. 15
Sm 17. 4 17. 7 0.4 10. 4 10. 3 0.5 6. 34 5.9 7. 46
Nd 208 210 9.6 45. 5 45 13. 2 28. 4 32 11.25
Ce 400 400 1.3 106 97 1.5 68. 9 66 4, 39
La 165 164 0.8 46. 8 45 1 35 35.5 1. 41

U RE (mg-kg™)s
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Table 3 Comparison of calculated value to measured

value of erosion rate

BtiE Time {(min)

8 18.5 27 41 7
HHEAE 1.23 6. 36 11.83 31.65 11
Calculated value(kg)
LRE 1. 21 7.09 12.46  31.32 9.7
Measured value (kg)
"% Error (%) 2.13 -10. 19 -9, 04 1.05 13. 40

$3ph#4 Erosion rate/
(kg'min h

BIIA] Time (min)
.- -@- . 7BH Rill erosion
el [L (X section
e [V X [V section

—rseQemee }- 1L Sheet erosion
---0---[[X [section
o~ == ~[]I}X I section

Nl The same as below

E2 RimFiLk

Fig.2 Erosion rate
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R, IXAI XK B UL ERBIE .
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Fig.3 Contributing ratio of each section erosion
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