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Abstract: Soil aggregates are the basic unit of soil structure and the particle size distribution of surface aggregates play an

important role in soil structure and erosion process development. Objective Therefore, the purpose of this study was to explores
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the mutual transformation of soil aggregates of different particle sizes and the sediment migration path during the interrill erosion
and quantify the source characteristics of eroded sediment. Method In this study, a quaternary red clay was collected from
Xian’ning in Hubei Province of China, and the soil aggregates were labeled by the rare earth tracer method. Under the condition
of 90 mm-h™' rainfall intensity, the laboratory simulated rainfall experiment was conducted based on a miniature soil trough with
the slope set at 10°. Sediment samples were collected at an interval of 6 min after steady flow production during rainfall, and
the contents of rare earth elements in the samples were determined by ICP-MS. A quantitative characterization was also
performed on the transformation of soil aggregates within different particle sizes (5-2 mm, large macroaggregates; 2—0.25 mm,
small macroaggregates; 0.25-0.053 mm, microaggregates; and <0.053 mm, silt and clay fractions) and the source characteristics
of erosion sediment under the Rare Earth Element (REE) concentration. Result The results show that the eroded sediment
particles were mainly formed by the same size aggregates transported by runoff, and the content of the sediment particles with the
increase of rainfall time. The residual aggregates showed an obvious turnover process and the aggregates with size < 0.25 mm
were more easily adsorbed to the aggregates with large size, while the aggregates with size >0.25 mm tended to be broken (the
fragmentation rate reached 45.8% and 43.3%), and the broken degree of soil aggregates increased continuously. The
characteristics of sediment yield were closely related to the change in topsoil structure and sediment migration and the sediment
content of < 0.053 mm and 2-0.25 mm and the contribution rate of the corresponding aggregates in sediment played an important
role in the fractal dimension of runoff coefficient and sediment particle size.For the characteristics of erosion sediment production,
the sediment content of < 0.053 m and 2-0.25 mm and the contribution rate of the corresponding aggregates in the sediment
played an important role in the runoff coefficient and the fractal dimension of sediment particle size. Conclusion Thus, the
change of soil topsoil structure and the characteristics of sediment loss during interrill erosion are closely related to aggregate
particle size. This further deepens the dynamic process of the interrill erosion and provides a theoretical basis for the soil erosion
model and soil and water conservation measures.

Key words: Red soil; Artificially simulated rainfall; REE tracer method; Aggregate turnover; Interrill erosion
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Table 1 Basic physical and chemical properties of the test soil

W s 21 ¥,
N HH [ 45 7K
e Soil particle composition/% H Bl SOC/ Jpisi}
pH Bulk density  Field moisture

Soil type V% A iR aA kL (gkg!) Soil texture

/ (grem™) capacity/%

Sand Silt Clay
214
5.36£0.05 1.294£0.07 25.734+1.42 4.6010.00 51.85£2.07 43.55£2.07 17.79£0.86 bR+
Red soil

. RPEIE N EE 7R . Note: Values are mean + Standard deviation.
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Fig. 1 Diagram of a miniature soil trough
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Fig. 2 Schematic diagram of aggregate turnover and erosion sediment sources in interrill erosion
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Fig. 3 Linear relationship between predicted and actual values of
soil aggregates during interrill erosion
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Table 2 Basic data of runoff and sediment during interrill erosion

PRI ARRIE AR RUKECs VR DI
Runoff Runoff Rc Sediment Sediment
duration/  intensity/ Runoff concentration/ production rate/
min  (mmmin') coefficient (gL™") (gm?min")
6 0.748 0.499 18.370 13.669
12 1.119 0.746 32.007 35.528
18 1.177 0.785 29.497 34.796
24 1.185 0.790 28.375 33.863
30 1.183 0.789 25.402 30.155
36 1.209 0.806 24.442 29.5135
42 1.179 0.786 23.650 27.947
48 1.150 0.766 23.925 27.594
54 1.181 0.787 23.092 27.343
60 1.191 0.794 20.847 24.783

SR 4 et R Al LAt Je v SURL L
2~0.25 mm f1<0.053 mm FifE N, 2 WE” 43
B L RERIARAETE 18~24 min Z 5 kIR E,
<0.053 mm MRV & EEAERE NS I/, A B iR
FETE 34%~38%, X Al RS i )2 - gerh o
H9<0.053 mm (1 A1 R AR5t f T 72 % R F v e
RS SR 2 R RS B WAL, S EOZRAR TR
RGBT AR . 2~0.25 mm Fl 0.25~0.053 mm 7R
SRR NEISI B R B, 2t
SEAE 43%~47%H1 16%~20%75 [F N .

80

I > 2 mm
ZA 2~0.25 mm
70 1 0.25~0.053mm
B < 0.053 mm
60
S
& 50+
&8
& g ’ % 3
iz 2 401
=2 g B e
Z 301
p= ¢
¢
20{ 1
gl
’.
101 1}
1
hmd

218 24 30 36 42 48 54 60
FELI ] Runoff duration/min
4 4 s a) 4= i A v P8 bR AR B Ui 18] A4 2341
Fig. 4 Distribution of sediment grain size over time during interrill
erosion
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TN AL R TR 2 3R 3 4 34k A% R AR
S b A% . Bl S - 498 SR AARLE 20 1 ) A=k ) i)
JEL R PRI AT R0, 44 ) (] 4R Tl A1 foff T 22 118 SRR 141 2R
RAERERE, IR T B AR > R R R AR
R, FLEZ IR, BRESEN R, HXTFEmT
AR 5 K AP Y RS 5 R R
>0.25 mm MYBIRE S EK (43510 54.1%F1
56.3% ), X T RARMEEA, FHEZREIE R

TE: A, B, C, D Zrl BRI 5 19 KA R R (5~2 mm ),
/NAIERMA (2~0.25 mm), FEARAE (0.25~0.053 mm) FIF;H
KL (<0.053 mm); LMA, SMA, MIA FiIl SCP I Sk [ R i ik 1A
Bk (5~2mm), NARMAE (2~025mm), BEIERE (025~
0.053 mm ) FZEEH KL ( <0.053 mm ), Note: A, B, C and D
respectively are large macroaggregates ( 5~2 mm ), small
macroaggregates ( 2 ~ 0.25 mm ), microaggregates ( 0.25 ~
0.053mm ) and clay & silt fractions ( <0.053 mm ) after rainfall
erosion. And LMA, SMA, MIA and SCP respectively are the initial
aggregates, namely large macroaggregates ( 5~2 mm ), small
macroaggregates ( 2 ~ 0.25 mm ), microaggregates ( 0.25 ~
0.053 mm ) and clay & silt fractions ( <0.053 mm ) before rainfall

erosion.
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Fig. 5 Erosion aggregate turnover path
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Table 3 Indicators of soil residual aggregates by turnover

ZiE3ZS Jle SHEYEET D ZIEIZS E Al s RBUE R
Aggregate Turnover rate/%  Fractal dimension | Aggregate Accumulated breakdown rate/%  Accumulated aggregation rate/%
LMA 45.94+0.2 2.198 LMA 45.8+0.2 9.5+2.1
SMA 43.69+1.7 2.496 SMA 43.3+1.7 23.1+0.5
MIA 65.94+0.4 2.633 MIA 32.5+0.7 28.8+0.4
SCP 65.59+2.1 2.645 TBS 33.3+0.8 18.8+0.5

e TBS ST 0 3 R AORL AR 0 AT T 0 3R . ASBIE T o R KN T RN AL 9 UKL 408 ORE kL 09 vl BBk A, DL R
AL -V T B Sy BB /IR A% BURE B A8 A 4% . Note: TBS, based on soil aggregates particle size distribution calculated for the soil as a whole.

The possible paths for the formation of sticky powder particles from the fraction of particles smaller than sticky powder particles and the
change paths for the re-fragmentation of sticky powder particles into smaller particle size particles are not involved in this study.

24 FRHREDHRIBEHESHTEEMHXERE
32 B AR AR I SR A 1) JR) B ek A e 8 T i A% ) R
SO, AR PRIV Z ORI . AT REIEORLAR A R AR
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PR FE AP ARTE PRI L. I 6 TT LA H 4 S hE
FRAR A Y 19 A R 43 A1 5 150, I ok T s 1) S g P A%
KNSR . AR, >0.25 mm K/ YR V> 0kE
FEZORIET>0.25 mm Rt ATRIK. 88%~93%[1)

>2 mm YV PRI iE>0.25 mm kAR 1 A B URE
Fhas o g R E e 0 A, Bz il ki
Rof T D7 B 0 22 R R R, A 2 % ~4 %l AT SR I
T Hi>2 mm BYIR VSR, 2~0.25 mm KNI Vi
HE69.0%~77.0%H /NARIKIE L, HA 1.3%~3.5%
R A SRR AL AR, LAY = AR AR P 3R A 461 B o
T S ) 488 o 77 48 0 o7 0.25~0.053 mm A2l e v
T RAKTTRRIE N 34%~41%, 1% Fb 9 BE A I 1
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B4 (<0.053mm ), Note: LMA, SMA, MIA and SCP are respectively large aggregates ( 5~2 mm ), small aggregates ( 2~0.25 mm ),

microaggregates ( 0.25~0.053mm ), and the sticky particle fraction ( <0.053 mm ) .

(N g Sl SR TR ENEIE LN DI S 1B w24 4 [ R

Fig. 6 Contribution of aggregates and fractal dimension of each grain size in eroded sediment as a function of flow production time
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Fig. 7 Correlation heat map of sediment source and slope runoff and sediment characteristics

FAMEIER , B Re STRUPIE L FE Rsdd 2% B 3%
e (P<0.01 ).

PSRRI T 4E KL Dip 32352 5] 2~0.25 mm
F1<0.053 mm VeV Pk K& HAL LSRR, Dip
5 5~2 mm R4 A SRR EIE B 2~0.25 mm K
NP TE 33 AR (Rsab ), 0.25~0.053 mm, <0.053 mm
B BARIE B 2~0.25 mm KNSR 7 5 2 ( Rseb
Fl Rsdb ) YRGS, 5FSER/NERIAKTE i e
il (Rsbb) SR B EAHE (P<0.01), AHSZ,
TE 4 A-hif2 B R IR AL 4<0.053 mm Je Vb1 4 2k
e, Dip 5HAY 3 A kife A R IR R i <0.053 mm
R E S (Rsad, Rsbd 1 Rsed) EfiAHE, 5
Rsdd S0 8 & IEAHSE (P<0.01), 454Gk

FHFIELL T, <0.053 mm KiAR YD 328 h [F) 25
A2 RIRIE AL, Rsdd XF Dip B0 5 3= S Hf7
HAP AR, /INRIAE A B AR He ok . i A
AR RAR L 2~0.25 mm KR (b) F
<0.053 mm V> (d) FEREM, ML N
T At 7 A28 P SR AR e A Ay /I AT SR A R M A 1]
FEXTVE VD 5355 A e 18 0 7™ A 5

3 48 i
g 5 R T 288 B 0 R 28 P9 A TR 8L

TR, X 200 g T A2 o ol P v 21 8 P 58 44 J) e A2 o )
UARIRFEAT 7B o (1) R U5 R L 25k e

http://pedologica.issas.ac.cn



6 Y] SRRPHAE . BT REE 7R B0 £L3E 40 VA 5] (2 ok P R TR Jo] 2 RS YD IE RS A A BIF 5

1503

AV T A I R %], <0.053 mm Hl 2~
0.25 mm RLAE 1Y Vb B i S R SR04 B AT SR AR TE U
U TR BT IR X AR T R BRI VB4R 2 TP e B LAY
HEAEH ., RV BRI 5 T VD B ARk
JR—3, B2 HIRRLAR 1) B R AR AR AR 2 T AL
o7 L5 R R A (DA b AR R A% A SR AR Ak oy
ZORLAR Y Vb i Le Bz i g m, BL 2~0.25 mm Al
<0.053 mm KA N EE, B XL A, B
YO SR AR YR VD T /IR T SRR 11 L 9] 5
(2) TEREIN 2K A E SR IR T, sR i AR
PRAST R AR SR i 284, Horf>0.25 mm AR 1 A1 SR AR
KRS GRS SRR, HES kA, 1
<0.25 mm FLAE 1 R AR LY B/ NA AR (SMA)
h RERA T I, RIS R, LR
<0.053 mm K12 A9 A RAK AL IR R AR 025~
0.053 mm AYHATRAK, &SRR 36.7%. AHSRRIAR(H]
14 AT 2R A T o sl A 2R L 4] B v B 5 AT SR B R 2~
0.25 mm BRI, FARER KA REIE KL,
B 2 5 W S ] A 38, B 2 L R AR E W S 5 8]+
B b XF RN S, IR K R
TG PR AR 2 T BRI R, - e R e e
AN, SR AEROG R, e I R AARAR 14
BN ) G A

£ %23 Hk ( References )

[1] Zheng F. L Study on interrill erosion and rill erosion on
slope farmland of loess area[J]. Acta Pedologica Sinica,
1998, 35 (1): 95—103. AR 2+ X BB an s
[ =i R 40 VA =i i 5 [T]. L 3E2E R, 1998, 35(1):
95—103.]

Zhang X C. Determining and modeling dominant
processes of interrill soil erosion[J]. Water Resources
Research, 2019, 55 (1): 4—20.

Alavinia M, Saleh F N, Asadi H. Effects of rainfall
patterns on runoff and rainfall-induced erosion[J].
International Journal of Sediment Research, 2019, 34
(3): 270—278.

Xiao H, Liu G, Zhang Q, et al. Quantifying contributions
of slaking and mechanical breakdown of soil aggregates
to splash erosion for different soils from the Loess
Plateau of China[J]. Soil and Tillage Research, 2018,
178: 150—158.

Liu Y L, Wang P, Wang J K. Formation and stability
mechanism of soil aggregates: Progress and prospect[J].
Acta Pedologica Sinica, 2023, 60 (3): 627—643. [X|
W, EFF, R LREREAIE BT E HLH
Wros b e SB[, LHESIR, 2023, 60 (3):

[ 6]

7]

627—643.]

Le Bissonnais Y, Blavet D, De Noni G, et al. Erodibility
of Mediterranean vineyard soils: Relevant aggregate
stability methods and
European Journal of Soil Science, 2007, 58: 188—195.

significant soil variables[J].

Ramos M C, Nacci S, Pla I. Effect of raindrop impact and
its relationship with aggregate stability to different
disaggregation forces[J]. Catena,2003,53( 4 ):365—376.
Shi Z H, Yan F L, Li L, et al. Interrill erosion from
disturbed and undisturbed samples in relation to topsoil
aggregate stability in red soils from subtropical China[J].
Catena, 2010, 81 (3): 240—248.

Sadeghi S H, Kiani Harchegani M, Asadi H. Variability
of particle size distributions of upward/downward
splashed materials in different rainfall intensities and
slopes[J]. Geoderma, 2017, 290: 100—106.

Zhu X A, Liu W J, Yuan X, et al. Aggregate stability and
size distribution regulate rainsplash erosion: Evidence
from a humid tropical soil under different land-use
regimes[J]. Geoderma, 2022, 420: 115880.

Chen L, Wang J, Huo C P, et al. Study on particle
distribution characteristics of soil physical crust profile in
sloping farmland[J]. Acta Pedologica Sinica, 2023, 60
(4): 983—992. [BRIk, Ffl, BHF, % Yo+
ey PR B 53 2 UKL A R AR RIE SE 0] LA
2023, 60 (4): 983—992.]

Xiao H, Liu G, Zhao J F, et al. Characteristics of
mechanical impact and slaking effect of rain drops on soil
aggregates[J]. Acta Pedologica Sinica, 2017, 54 (4):
827—835. [ ¥, XINI, X4 L, %5 WOEALRET S
T AP FH X 1 8 P SRR 1 IR AR AR (D], 24l
2017, 54 (4): 827—835.]

Yan F L, Shi Z H, Cai C F, et al. Effects of topsoil
aggregate stability on soil erosion at hillslope on
ultisoils[J]. Acta Pedologica Sinica, 2007, 44 (4 ):
577—583. [FlWeke, saife, #5iuk, 4. 21k 1
BTG MR B2 R A 2 [J]. 3SR, 2007, 44
(4): 577—583.]

Zhang X C, Liu G, Zheng F L. Understanding erosion
processes using rare earth element tracers in a preformed
interrill-rill system[J]. Science of the Total Environment,
2018, 625: 920—927.

Wu Q Y. Applications of REEs tracer method used in soil
erosion study[J]. Journal of Anhui Agricultural Sciences,
2017, 45 (32): 124—126, 155. [%ff . REEs /REE
HARTE LR A5 B a0 T[], Bl B,
2017, 45 (32): 124—126, 155.]

Zhang J Q, Shang Y T, Bai R R, et al. Application of rare
earth element tracer in the research of soil erosion and
source[J]. and Water
Conservation, 2023, 30 (3): 55—61. [3kn¥t, A

sediment Research of Soil

http://pedologica.issas.ac.cn



1504

+ i

e 61 %

[ 17 ]

[ 18 ]

[ 19 ]

[ 20 ]

[ 21 ]

[ 22 ]

[ 23]

[ 24 ]

[ 25 ]

w5, [, . W LR ORERETE LIRS e Tk
BT PR 9], K L RFEFSE, 2023, 30 (3):
55—61.]

Ding WF, LiZ B, Ding D S. Application of REE trace
method to vertical erosion on land slope[J]. Transactions
of the Chinese Society of Agricultural Engineering,
2003, 19 (2:) 65—69. [T 3cWg, 2= 5wk, T&W.
b TEFR I B T AT AR ok v T A IS 6 8
[9]. 4l THEZE4R, 2003, 19 (2): 65—69.]

Shang B X, Wang X, Li Z B, et al. Simulation
experimental study of soil erosion process of slope
scouring with rare earth elements tracer[J]. Journal of the
Chinese Rare Earth Society, 2008, 26( 4 ): 510—515. [
faE, 3, 200, . W LICER R BRI i 2 0h
AR ALK R[], R =R, 2008, 26
(4): 510—515.]

Tang ZJ, Lei T W, Zhang Q W, et al. Rain simulation of
dynamic soil erosion processes with rare earth element
tracers[J]. Transactions of the Chinese Society of
Agricultural Engineering, 2006, 22 (3): 32—35. [J#
A, FER, KNEE, % MEIEE (REE) R+
Fe gl 2 ad B f B AL RUK IR AT ST (0], Al TR
%, 2006, 22 (3): 32—35.]

Peng X H,Zhu Q H, Zhang Z B, et al. Combined turnover
of carbon and soil aggregates using rare earth oxides and
isotopically labelled carbon as tracers[J]. Soil Biology
and Biochemistry, 2017, 109: 81—94.

Zhang W L, Wang B, Wang Y Q, et al. Quantitative
transformation pathways of soil aggregate breakdown
using rare earth element ( REE ) tracer method[J]. Journal
of Soil and Water Conservation, 2020, 34( 1 ): 154—161,
169. [, M, Exk, % 2T REEREN L
AT 3R A A0 e B Al B AR S B R AR (D). K ARG 24,
2020, 34 (1): 154—161, 169.]

Liu S, Six J, Zhang H X, et al. Integrated aggregate

turnover and soil organic carbon sequestration using rare

earth oxides and '*C isotope as dual tracers[J].
Geoderma, 2023, 430: 116313.
Zhang G L, Gong Z T. Soil survey laboratory

methods[M]. Beijing: Science Press, 2012. [k H %, 2%
FIE]. R A SR T TR (M) dERC: B R
., 2012.]

Elliott E T. Aggregate structure and carbon, nitrogen, and
phosphorus in native and cultivated soils[J]. Soil Science
Society of America Journal, 1986, 50 (3): 627—633.
Yang X L, Cui S, Yang M, et al. Determination of rare
earth elements in polymetallic ore by inductively coupled
plasma mass spectrometry after alkali fusion and ion
exchange[J]. Metallurgical Analysis, 2011, 31 (3):
11—16. [#/hm, HER, i, 55 s 730l

[ 26 ]

[ 27 ]

[ 28 ]

[ 29 ]

[ 30 ]

[ 31]

[ 32]

[ 33 ]

[ 34 ]

[ 35 ]

[ 36 ]

G B TR USRI E 2 4 0 TR LT R
[J1. {84404, 2011, 31 (3): 11—16.]

Yang P L, Luo Y P, Shi Y. Soil fractal characteristics
characterized by weight distribution of particle size [J].
Cinese Science Bulletin, 1993, 38 (20): 1896—1899.
[(B¥kws, Bimks, Aok, RORARRE 510 RIEW
THMEAHE]. B2, 1993, 38(20): 1896—1899.]
Wang L, Wa W X, Ni S M, et al. Quantitative
characterization of the turnover path of red soil aggregate
in the splash process[J]. Transactions of the Chinese
Society of Agricultural Engineering, 2022, 38 (8):
115—123. [TE%E, R0k, ftth, 5. Wikl e
e VAL 2R AR ) A i AR 0 SR AE ], ARk TR 2R
2022, 38 (8): 115—123.]

Zhou S N, Wilson C G, Hathaway J M, et al. Tracking in
situ soil aggregate turnover under raindrop impact and
wetting-drying cycles using rare earth elements[J].
Catena, 2022, 213: 106227.

Liu S, Guo Z C, Pan Y B, et al. Rare earth oxides for
labelling soil aggregate turnover : Impacts of soil
properties, labelling method and aggregate structure[J].
Geoderma, 2019, 351: 36—48.

Shi Z H, Song C Q. Water erosion processes: A historical
review[J]. Journal of Soil and Water Conservation, 2016,
30 (5): 1—10. [, KRR, LHORMSERT
[FUBR[I]. K R4, 2016, 30 (5): 1—10.]
RanQH, SuDY, LiP, etal. Experimental study of the
impact of rainfall characteristics on runoff generation and
soil erosion[J]. Journal of Hydrology, 2012, 424/425:
99—111.

WuF Z, ShiZH, Yue BJ, etal. Particle characteristics
of sediment in erosion on hillslope[J]. Acta Pedologica
Sinica, 2012, 49 (6): 1235—1240. [ %, Hk4E,
AL, 55, PR i e v MR R RS (0], -
HesEd, 2012, 49 (6): 1235—1240.]

Almajmaie A, Hardie M, Acuna T, et al. Evaluation of
methods for determining soil aggregate stability[J]. Soil
and Tillage Research, 2017, 167: 39—45

Wang X H, Yin L M, Dijkstra F A, et al. Rhizosphere
priming is tightly associated with root-driven aggregate
turnover[J]. Soil Biology and Biochemistry, 2020, 149:
107964.

Han Z G,Zhou Y C,Ren J J, et al. Distribution of organic
carbon after wet sieving of soil aggregates of various
particle sizes in Masson Pine plantation[J]. Acta
Ecologica Sinica, 2021, 41 (23): 9388—9398. [##i ni
5t BiEM, REE, 4 DR AT AR AR
BRI JF B A HLBR I TE[T]. AR5, 2021,41(23):
9388—9398.]

Liu S, Guo Z C, Halder M, et al. Impacts of residue

http://pedologica.issas.ac.cn



6 1

SRRPHAE . BT REE 7R B0 £L3E 40 VA 5] (2 ok P R TR Jo] 2 RS YD IE RS A A BIF 5

1505

[ 37 ]

[ 38 ]

[ 39 ]

quality and soil texture on soil aggregation pathways by
using rare earth oxides as tracers[J]. Geoderma, 2021,
399: 115114.

Peng X H, Zhang B, Zhao Q G. Effect of soil organic
carbon on aggregate stability after vegetative restoration
on severely eroded red soil[J]. Acta Ecologica Sinica,
2003, 23 (10): 2176—2183. [E#H1E, sk, B,
1 AR T R A R S N - SR LR T SR AR AR S
B [T]. A AS2E, 2003, 23 (10): 2176—2183.]
Ma R M, Cai CF, LiZ X, et al. Effect of antecedent soil
moisture on aggregate stability and splash erosion of
krasnozem[J]. Transactions of the Chinese Society of
Agricultural Engineering, 2014, 30 (3): 95—103.[%
{20, gk, R, S5 il RIS K ER X A
R AR e v B i (1], Al TR 24, 2014, 30
(3): 95—103.]

Wu X L, Wei Y J, Wang J G, et al. Effects of soil

[ 40 ]

[ 41 ]

[ 42 ]

[ 43 ]

physicochemical properties on aggregate stability along a
weathering gradient[J]. Catena, 2017, 156: 205—215.
Mizuta K, Taguchi S, Sato S. Soil aggregate formation
and stability induced by starch and cellulose[J]. Soil
Biology and Biochemistry, 2015, 87: 90—96.

Lipiec J, Walczak R, Witkowska-Walczak B, et al. The
effect of aggregate size on water retention and pore
structure of two silt loam soils of different genesis[J].
Soil and Tillage Research, 2007, 97 (2): 239—246.
Moragoda N, Kumar M, Cohen S. Representing the role
of soil moisture on erosion resistance in sediment
models: Challenges and opportunities[J]. Earth-Science
Reviews, 2022, 229: 104032.

Sun LY, ZhoulJL, CaiQ G, etal. Comparing surface
erosion processes in four soils from the Loess Plateau
under extreme rainfall events[J]. International Soil and

Water Conservation Research, 2021, 9 (4). 520—531.

(RERE: AFHH)

http://pedologica.issas.ac.cn



