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Abstract: This study examined sediment particle sorting dynamics across rainfall intensities and slope angles on Loess
Plateau soils and to better understand the processes of sediment detachment, transport, and deposition, this study focused
on two pedological types: primary loess ( PL) and sandy remolded loess ( SRL). Simulated rainfall experiments were
conducted on 10 m slope lengths under different slope gradients (5°, 7.5°, 10°, and 15°) and rainfall intensities (60 mm/
h and 90 mm/h) to analyze slope erosion processes and sediment particle size variations. The results showed that: (1)

Under 60 mm/h rainfall, silt-fine sand fractions dominated both soils ( PL;:82%—95% ; SRL:65%—88% ), constituting
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the primary erosion components.Threshold slopes emerged at 5°—7.5°(PL) and 7.5°—10°( SRL) , inducing divergent silt-
fine sand transport regimes. At a rainfall intensity of 90 mm/h, the sediment particle size distribution of both soils became
more similar to that of the undisturbed soils, and with rill formation leading to elevated clay fractions in transported
sediments. (2) At a rainfall intensity of 60 mm/h, the enrichment ratio (ER) of clay particles in both primary loess and
sandy remolded loess was less than 1, the ER of silt particles was close to 1, and the ER of fine sand particles was greater
than 1, indicating that sediment erosion was primarily dominated by fine sand enrichment. At 90 mm/h, the enrichment
patterns of the two soils reversed, with fine sand enrichment remaining dominant for loess, while clay enrichment became
dominant for sandy loess. (3) At 60 mm/h rainfall intersity the median particle size (d,) of both loess types was generally
higher than that of undisturbed parent materials, and the d, values decreased over time as rainfall continued, and also
decreased with increasing slope gradients, indicating surface soil fines enrichment processes on both loess and sandy loess
slopes. Threshold slopes existed for primary loess (5°—7.5°) and sandy remolded loess (7.5°—10°) respectively, beyond
which surface fines enrichment stabilized over time. At 90 mm/h rainfall intensity, the sediment particle size distribution of
both soils stabilized more rapidly. The dy, values of loess remained higher than parent materials, whereas those of sandy
loess became lower than parent materials. Rainfall induced surface fines enrichment on loess slopes, but promoted surface
coarsening on sandy loess slopes through selective particle sorting. This research elucidates particle sorting mechanisms
governing loess slope erosion, advancing predictive models for sediment transport dynamics of the two soil types, providing

data support and theoretical insights for a deeper understanding of the mechanisms of loess slope erosion.

Key Words: simulated rainfall; soil erosion; particle sorting; enrichment rate; loess
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Fig.3 The change of enrichment rate under different rainfall intensity and slope
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PGS 1R, A2 b U8 v O e 25 T DR e R, S A IR 9 2 W 48 1 A3 o o s - T b
HTEE N Z BN SRES, TR N R R e R MW EENRZ — i T Rk R4
BT, 5 R i R 22 5 0, SR ST AU 45 TS ENIIE , A 60 mm/h TR 5 AR 4ok U8 v o B R G B R AR A
IEF IR A 302 T3 R Bk & B R, PRI L RRUE , T 60 mum/h R 548 £14) TR 78 A 2 N 2 DA 1= 38
RRTE W ; VDB ZR S HLRD & AR MR R AR I & A i, TV e 3R B /)N, 3P R AR
PE/NT 8 A RRIE o I RN AR I A P A 45 00 8 - 33 T/ N ORI AR Se s

ABF5EH,60 mm/h FESRESE L FYDE I ERLEY ER< 1, B 54 1 30k B A T, BB S /N T
JR A FEAR G R Iz S 4 R A T AR, PR R HERY KLY ER 5 1, SRRl R X A 4, WA
TIEARRP R ER> 1, VLR VD ORI AN ) B HE 0 32, 7E 60 mm/h WSER R AT, R S REAS 2 LA B
45 775 0 R PR R AT A, T T RS I L RE R IR G 55 114 M AT R R, 43 AN O S B AR LR, I — B
A LR Ut S N5 A e 1Y VAT T4 = A e | AT W 10w A B <3 % TSI I = P N Ly YRS i VA
TR T YD B 4 X 5 R RS S R AR A 5 0 18 RN A - A R R R I, T L
85 b AN [R) S AR KRR B b S ma e D BURL AR DA . 17T 7E 90 mm/h B8R N, XFF 8 - 2l v rh 3 ki
ER<1 ,ByKiff) ER #5351, 800 ER>1; % TUV0 8+ RV h TR ER> 1, ¥R S5 4> ER {ERR T 5°
PIHEE 1, RINZW SR SRV 8 - 3R & AR T HAE, Wit R IRk R4 T 8 4, X2 TAE IR W 3t
T, ME S T4 DA SS 1 p RS e SRR IR, By AVD 8 AR VD R AR i s TR R
I RAR RS ), B AR VD B A BT T AR B SRR - R R R il 43
Vet F 5237 [ I RIAR I e i A PR, JE bR 5 R A 2

4 Zit

(1) P 3242k e V0 0 32 52 R AN 2H A%, 60 mmy/h T 58 BsF TR 956 06 fofe 10 D 589, 30 i 48 97 7 A 110
SR AR iz U S A7 e Bt HO VD o b e B R i 3R R B VR il 5o 7,50
VI 7.5° 1 10° Z [AIAFFE I B3 B, S B0k A A= A AH S ;90 mm/h R SR, TGI8 J2& H R AR A & 20
IR, 72 I B AR A A A B S | B 15 B 3 K, TR 4R o U1 0 ks 2 i 25 TR RO 2 3 AR , il
2 s =N e ok X RV aF Vo VR e T QA Ry = BN ) R YA s 2 0 [ 11 < e O

(2)60 mm/h F#E T, B+ FIVDE + 0k ER<1, BPRLA) ER $E35 1, 40A0 A ER> 1, 2B PRl 4 52 LA 4 b 1)
EHERNE,90 mm/h WER T, AN 135 5 AR ARAEAR S, 2 DA AP I & 4R 32 W - AR s AR
e ok b 2 DR - S T iRz

(3)60 mm/h FR5R T, 45394 1 b6 25 4 T AR 3R , R ol (0 52 B AR AV P s 34, 9 ol 398 o (0 S 0 5 38 o v
W/ IZ BRI R S 8 - 5 VD RO R R RO AL ;90 mm/h TER T, B g fH S TR 4 Vb
do (AR T JECIR L I M R i B 2 (i 35 4 ke 1 26 2 - SR WOk A L e 0 B 30k 1 6 2 - SEHLIBORL AL, 409 10 72
AT T A - S 0 JORL B AR R R DARE i s, (TS S 52
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