% 31 &5 5 H 7K PR 5T Vol.31, No.5
2024 4F 10 H Research of Soil and Water Conservation Oct., 2024

DOI:10.13869/j.cnki.rswe.2024.05.038.

MAEM. BRET . ET0, % JET REE 78 B3k 09 T8 M BUACSE 181 9 Y0 SR R FE [ ]k AR FFBIFST . 2024, 31(5) :9-17.

Wei Yuchao, Chen Ziyu, Wang Ziyin, et al. A Study on the Sediment Source on Slope of Engineering Deposits by Rare Earth Element Tracer
Method[J]. Research of Soil and Water Conservation,2024,31(5):9-17.

£ F REE 755 5 0 A2 e 50k 3 R 0 SR B 55

REA, REF . T REM
K—H, R RV, AL, B
QL E B2 B B MK 2R S AR SRS L, BEVE B 7121005
2. T EREBE K AR K AR EERE ST, PRV iR 7121005
P EFREBE RS, LAt 100049; 4. PGHLRMEME K K LARFFRIS 5 TR, BV B 712100

# OE[E MRS R B R HE R T Y Y Y ke R TR A P b A 1R K T AR B YA i 980
A B E R K k. (kI8 & =N A TEFERIKE 5 REE(Rare Earth Elements) /R BEH AR #5890 mm/h
FI 9 AN F Wk A & 0024, 1004 ,20 % 30 060 LA ME R TS [ 35 57 9 4= Pl AR AE S A= il s ik %, 45 2R 1(D R
[Fi) B Ay et M FR A A% 33 067 42 ol 189 O T 67 i R [T B T 3367 S 24948 ol BT R 3R (57,40 %0) KT b 3 A R 3 A7, 2% B
T YA RS MRV I SRR (2) R A HERR A B b AL AR B 4R il N T Al HERR R, R A HE
FEUPAR R T 338 457 R R 38 A7 B4 42 bt T R R 0 - R T Al M B T L T 3 (R ok BT R R I /N T Al S B 1
(3) BRA & B X A7 A5 o B 0 TR B A0 5 0 O I 2 (p<<0.05) . SRR A M AUA P, 20 Y0 Bk A 2 e o AR B T
VR P Ar 42 il it 8 35 K F 102, 30 %0 BR A & S HE R, 1090 Bk 40 & ot e BUOR 3 Im b B A7 42 ol o3 Wik oR B 35 R F
20% +30 % Bk A & it MERR ARSI, B 3 AL AR DT Rk WD T 2026, 30 0Bk S m HEBR MR S T, (S50 188k A S L
T M R e TRT R, T B A7 42 ol B K R 389 e KL SR AT A6 TR M RO e TR VR U A 32 R YR, N R TR ME BT
AL B 37 FA L
KW B REE; 8RO & & STEkR; B
FESZES:S157.1 X HEkFRIDAD : A X EHS:1005-3409(2024)05-0009-09

A Study on the Sediment Source on Slope of Engineering
Deposits by Rare Earth Element Tracer Method

Wei Yuchao'?*, Chen Ziyu', Wang Ziyin', Wei Yuhang', Zhang Yibo',
Wang Dawei''*?, Xie Yongsheng®', Luo Han*"
(1.Research Center of Soil and Water Conservation and Ecological Environment , Chinese
Academy of Sciences and Ministry of Education, Yangling s Shaanxi 712100, China; 2.Institute of
Soil and Water Conservation s Chinese Academy of Sciences and Ministry of Water Resources, Yangling ,
Shaanxi 712100, China ; 3.University of Chinese Academy of Sciences, Beijing 100049, China; 4.College of

Soil and Water Conservation Science and Engineering s Northwest A& F University s Yangling s Shaanxi 712100, China)

Abstract: [ Objective ] The aims of this study are to investigate the sediment sources of slope erosion in
production and construction projects, and to implement the targeted soil and water conservation measures to
mitigate soil and water loss caused by human disturbance. [ Methods ] Indoor simulated rainfall tests
combined with REE tracer technique were conducted to examine the erosion characteristics and contributions

from different areas of engineering deposits with varying gravel contents L0 (pure soil), 10% ., 20%, 30%)
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under the rainfall intensity of 90 mm/h. [ Results] (1) The amount of soil erosion of all areas of different
gravel-containing engineering deposits was the largest in the down slope area, while the average erosion
contribution of the down slope area (57.40%) was larger than that of the upper slope area and the middle
slope area, which indicated that the down slope area was the main source of sediment. (2) The erosion
contribution of the middle and down slope areas of the gravel-containing engineering deposits was
significantly smaller than that of the pure soil deposits. The erosion contribution of the upper and middle
slope areas of the gravel-containing engineering deposits was significantly greater than that of the pure soil
deposits, and the erosion contribution of the down slope area of the gravel-containing engineering deposits
was significantly less than that of the pure soil deposits. (3) The effect of gravel content on the amount and
contribution of erosion at the down slope area was more significant (p <{0.05). In the gravel-containing
engineering deposits, the amount of erosion at the upper and down slope areas of the 20% gravel content
engineering deposits was significantly greater than that of engineering deposits with 10% and 30% gravel
contents. The contribution of erosion at the upper slope area of the engineering deposit with 10% gravel
content was significantly greater than that engineering deposits with 20% and 30% gravel contents, and the
contribution of erosion at the down slope area was significantly less than that engineering deposits with 20 %
and 30% gravel contents. [ Conclusion| Among all the engineering deposits with gravel content, the erosion
contribution rate of the down slope area is the largest, which indicates that the down slope area is the main

source of sediment on the slope of the engineering deposits, and the protection and treatment of the down

slope area should be strengthened.
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Table 1 Test soil mechanical composition

%/ mm <0.005 0.005~0.01 0.01~0.02 0.02~0.05 0.05~0.1 0.01~0.2 0.2~0.25
/% 24.99 8.40 21.88 34.50 8.40 1.58 0.25
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Table 2 Test gravel composition

HA/mm 2~10 10~30 30~50 >50
/% 29.00 51.00 18.00 2.00
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Fig. 1 Diagram of the application of Rare Earth Elements
REE i v B2 28 5 (D PRt
C,=K +A,/R, (D

A Cy A R BR TC FR AR O E (mg/ke) s B,
N MORERCR W B SHH (me/ke) s, )
b7 B 0 2 A 0 07 A 0T 4R ot Y A /N S R A K
oAl R 3 25 DRAIE R AL

B 250 REE Jii i 5 L S A0 1 i i i i 2
3 Fm .

f— 0.83 m —m}

x3 REEMHIRERSLYENE

Table 3 Rare earth elements application concentration and oxide application amount

REE TG 3R i e BE / JCR W EAA/ i e & Wi Y, EERCR /AL Ak
e (mg -+ kg ") (mg kg ') B/ g B/ T/ g
CeO, 1422.00 70.80 743.20 99.99 85.38 870.54
La, O; 701.34 35.07 385.32 99.90 85.27 452.33
Sm, O, 125.74 6.29 69.15 99.99 86.24 80.19
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Fig. 2 The variation in erosion magnitude at each slope position with the duration of flow

generation under different gravel content conditions
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flow generation under different gravel content conditions
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Fig. 4 The disparity in erosion magnitude and mean contribution rate of slope position under varying gravel content conditions
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