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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 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
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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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1 MESETHA

1.1 it

R AR B WL BT TR R, HB% 30°00'01.7"-30°59'30.3"N, 114°19'23.9"-114°2227.9"E , J& Wk
2RISR X, KRN 1572 mm, 4—8 A B/KEIAESEN 70%4A 4. S UME Koy 32, E
FEAE 8~15°2 8. HHEABINLE LR EMIE, TR AN EEAR M, FEMEMAS. AR PR
JIRERZFRLE (0~20 cm), 7 [FISL50 = HFe H AR KE LB E. A SCEFEERRT, EBRaE.
RASEIE 5 mm Fiie5 F o D0 FEAER A 1 5 1) - 338 ot 2 B0 oK el 1

T IEERACNE TR T RN E RS U A R W RN e s 3 5 bR FH 56 B I FRifE il 40 s
FHRAMTIE; pH KRR 2.5:1 B pH vHGE ;s HIRE NSRBI M INGE . W 5E ] SRR B i
MEREE, NABIRBIRAR B S 4580, WA B RARFE 51 B H RN & s iR er, I E b BUORAF e B 1)
+He, i 5mm %5 H Elliott ¥Rk %, 4 N KEIEA (5~2mm, LMA). /NEEA (2~0.25mm, SMA).
MEIERAE (0.25~0.053 mm, MIA), PLEZRRIES (<0.053mm, SCP) 3L 4 Mgy, 38 &kt KAtk %
RE S, R BUIKIKCN 6.71%, 55.95%, 18.27%H1 19.06%. Hrh, MR-t AR PR W& 1.

=1 KRR AR R
Table 1 Basic physical and chemical properties of the test soil

N X o AL ZEL S
AE CHIES Y/ Nx — . A HLE% SOC 3
o ) ) ) Soil particle composition/% J5ig:i!
e &yl pH Bulk density  Field moisture - - - / i
. ) iy ks Fhoks Soil texture
Soil type /(g €m3) capacity/% ) (g kg
Sand Silt Clay
AR: _
Red soil 5.3620.05 1.2940.07 25.73+.42 4.60+0.00 51.85#.07  43.55%.07  17.79#0.86 IR e
ed soi

e R EE NEL . Note:  Values are mean + Standard deviation.

1.2 REE WtRiESMER %

AW T3 FH DU A AR AL La0s5+ SmaOs. NdoOs Fll Gd20s 1E bric¥, 4> 99.99%. REOs 13
BN 423~4.65 um, PR N 6.51~7.54 g-em?, VUMM LIoR M FRES 5N Lax0s (325.84), NdyOs
(336.47), SmyO; (348.72) Ml Gd,03 (362.50), LIEHE A7 (26.91+1.04) mg-kg!, (18.48+1.76)

mg-kg!, (1.3140.23) mg-kg! 1 (1.90+0.63) mg-kg'.

A LA ICR AR TRIEROL, K 358 0y i VU4 23 3 —Fh REE JeR BT & LRI, SRR 2%, 152150
A R TC R bR P RAR K AR 1 A B . B LaxOs ], H 4 e 75 138 i AR HUE & 1) La,03 (REE [
& &N 500 mgkg ) BLE IATR R, HISIWETRebaic L, mhil R, )R T IK R %
AR K B 60%. SR A B bric B35, WA E 5d, 78 40 CCHUR TR HLT 48 h, EDAT/5 3 La bric 4 4.
A i@id Elliott JEIHVESRTS La JCRIRICH 4 MR IR R, HAH oo Zbric i BRI IR0 1h R
I MBI FEUEEAS ] REOs Aric TSR A4,  FREE T AR [ 4 - 39 o v 25 WA T SR AR (0 5 B | 4 L =T AL b
1CREE A . RIS E Nd2Os AR e i 5~2 mm B1RAK, LaxOs Fric i 2~0.25 mm B, SmyOs #ric i 0.25~0.053
mm B R Gdy0s bric ()< 0.053 mm HIZRAAEEA LA, IR 15 ¢ LFEHEATIE, ENSCRIEGIKRE, JF
H4 B2 R T A AT R T

i L TG 2R 58 R A NaoOo BlIEERS,  ANEE 2 AL 2 IRERESEAT MRS, (EAEE.
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RS, R REIR/NG TR R0 o AHIE T2 AT 6 5y i A 5 S K E AR 0 1. PRRSRE ¥EN 90
mm-h!, G 100, BRI UETT, XTBEMsREHITRE, HRAEFRRE. 50N TR a3k = nE
1 ho P& SR 6 min SR —KKIVEES, I Elliott {56 e vb Bk #4720 %%, Bl 5~2 mm. 2~0.25 mm.
0.25~0.053 mm. <0.053 mm 3t 4 /MRifR, HEFEFRE, [FNHTIE SRR H L TR SE. BREREN
T PR A REEAT PR (L o R ERE), Al O S e R Rk R A KRR LT R

1=}

EHo
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Pe (o) BERTRI-EAN: (b) BERDSLHI (o) RHEFIRUSR b
Note: (a) Soil trough before rainfall; (b) Soil trough after rainfall; (¢) Erosion aggregates sampling
1 AR TR

Fig. 1 Diagram of a miniature soil trough
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AR TERTT ) g~1 1) 6 25881t ORZETLE ), #ilan: “g” AR 2~0.25 mm Fife IR 5~2 mm KL
1 ) A AR ) T Js i R 270,

SRV ()4 o A Fh AR e b 3R 1 T S A SRARAZ U B JS 1=, 4 SRR BIRAR I W e vy, DAt 3g
FKIZ IR BIRARB], 5~2 mm FiAE F R AR R GE LA>2 mm B9 V0 50k i 28 -E AR TS I8 v, ] BERRRE FEZ Bl 2~0.25
mm. 0.25~0.053 mm F1<0.053 mm [P FORL i Es A4, 3k 4 FpmT e )78 208 e le?b_sa”, MKIRFE R A saa. sab.
sac fll sado [FJEE, /NATRIE. FUHIZRE . SRt ala 4 Folger)e=08 s “Peib_sb”. “Wib_s¢” il “Ue
W sd”. K, §Z>2 mm PRI VD RURE B AS [k A% [ J AR 7 AT saas sba. sca Al sda 1X 4 2k [FIE
ISR, TAIEE 2~0.25 mm RIHYEIP IR, 0.053~0.25mm 12 1hYe 0 Bk F1<0.053 mm 421k ¥b ki ) 43 i 8 ik
“sab. sbb. scb fll sdb”, “sac. sbc. scc flsdc” LA “sad. sbd. scd Fl sdd” iX 3 ZHEAATERRINGE R, A bUZ
TJEVD I T AFAERE . TR E 1) 16 256545, (EZRVA AR i R, ARsE PPim AT Pk — e bR, i
AR, AR AR SR SR R SR A e AR e YO A S R 8 40 b AT T H R, RIETE B AR AR A SR A ]
B iy LB [ER ZE TR it FE A A R R, RS IR U84y, M sas sby sc Ml sd 42K 0.

Formation S‘:d:‘f‘f'“l o >2mm ] 2-0.25mm ‘H.JSH.HSann{ <0.053mm
YRS S B sa
T it N, saa sab sac sad
g
Sy NN,
. @ ; 1N Sediment_sb >2mm 2-0.25mm  0.25-0.053mm <0.053mm
1 M. 4N P b _sb
1 R Y sba sbb sbe sbd
N
1 c l'»' X "I
i N Sed
ent_sc 53
1 o ,",“IL” _S¢ >2mm 2-0.25mm  ORSS00SSMmY <0.053mm
i Peib sc
f sca scb sce scd
1 & Y 2
1 o
1 o

.
o =
o Se o
Sediment_sd >2mm 2-0.25mm  |0.25 H.Uﬁ.“wmm_
e SEVh o
Wt R _sd

sda sdb sdc sdd
Breakdown o . ; SR e
B B A SR A4 i 4 | S A R N S
Residual aggregate turnover Eroded sediment particle size reorganisation

T SREH A FORBI R R, A R RBIRRIE LR . b, LMA. SMA. MIA Hl SCP ARERAFIRLAR 43 A1 FE 4K,
BN 5~2 mm. 2~0.25 mm. 0.25~0.053 mm F1<0.053 mm KifE, a~f 3 HCKREAREREE IR 6 MBERZ I 1A, g~ 2R
KRB RISFES 6 FIJE 127717, Note: The solid lines represent the processes of the breakdown of aggregates and the dashed lines
represent processes of formation of aggregates. Where, LMA, SMA, MIA and SCP represent different particle size aggregates, 5~2 mm, 0.25~
<2 mm, 0.053~<0.25 mm and <0.053 mm particle size respectively, a~f represent the six fragmentation path directions during aggregate
fragmentation, g~I represent the six formation path directions during aggregate formation respectively.
2 AR A AT SR A ) e AN AR i Jig v RV = R
Fig. 2 Schematic diagram of aggregate turnover and erosion sediment sources in interrill erosion

(D) BIZRARR AR R R LIRE R AR RSB EERED, AWt7ed, T BEERRE
TR, MAEARR AT, I ZI B I A Ras e, R, AT DU B3R AR 1 % % (Turnover) KT &
REZ 5 FIRERI LR, Ao, 1 B 11 SR A4 DR A% R 1) EL B AR

(a+(:+f) (2)

Turnovercma K BIRMARI A2, a d B £ 5350 9 KR BRI EAC A /INAV R A&, Tl 121 3R A4 AN R iz [ SR A 11
JAEEELBI . LABESEHE Turnoverswa. Turnoverwia A1 Turnoversce 73 A /NATJEAA - ol 3R A AN oMn i [ R 44 1) )
Hy ot R TR BAR SN TR ] RS CPEASHIT TSR E I T Thy FrEL =1 h).0.

FE R MR IR EN T, SRR BT a7 18] L, 3R S b R RS K /N BUER AR MR R 2R AR Y RARBIRE 3 BD
BB A FM ALl A AR T 545 2190 (H i TR UBURIAE A 8 3 2R B 70 i Jd 28 JR o L3R &R
g, X RTE, KRR R R RBIE A

TurnoverLMA =

BD(LMA) =a+d+f (3)
FM(LMA) = (g*mgsma+j*mumia+lxmscp) (4)
mLMaA
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X, BD (LMA) AR RE SRR LG, FM (LMA) AR KA AR A, mimas msmas mwvia
A mscp 73 BRI NIRRT SRR R B SRR VIG i . /NIRRT SR AR ) A e
F R B LR HE

X T AR R BB R S S TR, BIMR ik e B R AN T RN -

BD(TBS) = (BD(LMA)XmLMA+BD(SM;)meMAwD(MIA)XmMIA) (s)
FM(TBS) — [FM(LMA)XmLMA+FM(SM1‘A/I)XmSMA+FM(MIA)XmMIA] ( 6 )

A, M IR &

(2) RV I FERERE . CLR xR Tt 2 fh i R S5 R AR B S REAE AP A A, 1 B t I 2R e v
BRI Ky (-t) RN
saa sbha sca sda
sab sbb scb sdb

(7

sac sbc scc sdc
sad sbd scd sdd
., sa=saa+ sab + sac + sad, PINKBFEEIEEIERICIP I REMAE, PALSRHE,

R Pe o RAERTR] ¢ IS B S ()R RUWIF
ELMA(t)
|Esmac
S wn(t)= EMIA(t) (8)
ESCP(t)
ELMA(t)f8% t B %] 5~2 mm K/N e vb ok & &, DAL
PR ESFEERE, S (@) S ww() 5% R AT UARYE K pw(t-t) BER ALK, BRI S A1 K 5B R 2 A
S w()=K ww(t2-11)S wn(t1) (9
FHH AR B BT R B AT VD E RS 615 . REO e con.(t) A ¢ I 28 25 e vb OkE o () s -+ S8 AL ik

K ww (t2-t1) =

JE
[Lagimal [Smgrval  [Ndgpmal  [Gdemsal
[Lagsmal  [Smesmal  [Ndpsmal — [Gdesmal
REO sz con(t)= (10)
s con(t) [Lapvia ] [Smenvial  [Ndpwial [Gdmial
[Lagscp]  [Smgscp]  [Ndgscp]  [Gdgscr]

A, [Lapimal ¥ ELMA (32 mm PR VPHIUR) A La I (mg-kg?), AL,
I 2R 12 A R AR R B L e R B S BN

ELMA(t)[Lagpa]l ELMA(D[Smgpyval ELMA(H)[Ndgpma]l ELMAC(Y) [GdEMSA]]
REO s amo(t) = |[ESMA(t)[Lagsmal ESMA(D)[Smggva] ESMA(H)[Ndgsma]l  ESMA(H)[Gdggmal |(11)
e lEMIA(t) [Lapmia]l  EMIA(Y) [Smemia]l  EMIA(Y) [Ndpya]l  EMIA(D) [GdEMIA]J
ESCP(t) [Lagscp]  ESCP(t) [Smgscp]  ESCP(t) [Ndgscp] — ESCP(t) [Gdgscp ]
U oo RIEE R T EEE, AXNAEECA:
REO & amo.(£2)=K rw»(t2-11)REO i amo.(#1) (12)
)b 3R JE B RS K Y vb (-t A S ATIESUA -
K p(t2-t1)=REO »amo.(£2)REO &» amo.(tl)'l (13)

(3) RMJerb k. v FRIE LR LR S 'R . U>2 mm Jedb NBl, iZJeibok 5 KHIE
iy NETRARS A R BRI R AR & & AN

[LagLmal*ELMA [SmeLmal*ELMA
ELMA ;. m'(SMA) = ELMA . m(MIA) = m'(SCP) =
Lagsamer Lma STyttt SMA Ndyawen: mia Gdyims scp

[N dELMA]*ELMA [GdgLmal*ELMA

m'(LMA) = (14)
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X, ELMA J>2 mm RIUBJBIW IR (g); La s vua AIRER T La FR10 KIEURREGKRE . DL EHE.
MPevb>2 mm FIRTRLH, Sk B &RLAR BRI L1y -

R(saa) = m];%x:) ; R(sbha) = m]f;:[:) 5 R(sca) = 7:?:;:) ; R(sda) = ";’Sg) 15
1.4 HIEAIE

FIF SPSS AT HWE M, Origin (2021 D #HAFHT4 .
2 4 R

2.1 REE #rigaJ{TE
A RAATRNME 2 B ICP-MS WS 1A Lot 2R EEEE 30 (7) ~30 (14) TR 055 e 55 42 11 [ 56 1k
By T SR U e o R A 6 % ) BB R O ot S I MO 4 B DU AR AR SR I R 2R A T 3RS 1 T R
B SENE 5 TRIIAR 2 1) 2 PR SR B e e 1 s SR A B O T 5 R A0 M 2% B VR AR AR 36 T )
AL AT AT AT R 07, 2RV (R R T, (AR 6 min BITUCAE AT YO RE A H 3 I DU AN REA% B SR AR i B 45
JEBER TR R, PRI AR SCRUSCEE Y 4 AR AR yb & & S A B E S0 A 50 0F REE bric ml47vE. AR4E4H
VAR AR IR R VD TRNE 5 SE A I 26 X REE R (B 3D, WG MLt SR/ AEN 1.292, Fifw e
Lo SXULIITEFRFEL KR IMIAER R, RE/RESCR AT e 2 3402, (HR B m. R2 A3 0,973, of

DA LIC RN BRI, REHER TN AR AR S B B T AR R T B ORER A AT
40

Y=1.292x-0.434 .
351 R®=0.973, P<0.05 o

w
o
1

N
ol
1

[ ]

[
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1
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[ ]

e E e
Predicted sediment content/g
N
o
[ ]

[

S
...
5

a1
1

O T T T T T
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B 3 44 IR pruied A5 v 898 DR A TEIMEL 55 S BB R 2 15k 2R
Fig. 3 Linear relationship between predicted and actual values of soil aggregates during interrill erosion

2.2 YRIBIEMR TR B B AHHE

PR TR P R AL A S 2. RPN B, H3AE TARBATIRES, R Z G 38K 7 B a4
KA. LRI URRSE PRI (8] (3.92+0.42) min, TAIAE™ AU 8] 55 3 2 45 B2 10T oA R0, T SR AR e
AR ML REA W IR B AT PR, 362 T B B AR IR K o NS A IR0, — fRE A1 S ARl 7 R 1
IR i R RN S R, 45 BOBUR B S, TS B A R, RIS R MHOS BRI AL DR R . e
2N, ARURE R BEE PR DI N, RIS KR BRI Y, BAAAE 0.75~1.21 mm-min JEEIKN, [F
FEAR I A S P N DI S B 2 BUAR R S . KR SR WIA6H B i i B DR R N, 3 A& PR KRG 1 4
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25 B Y B FRARR R, B R IEAT, AERIRAT o o SRR 2 BIERARBRE R S E T, M3k 4l Bz e
Ji, RIS AOEET T, PR R MC . LR VIR AL 18.37 ~32.01 gL Z ), £E77RA)
JPREIE N, P 12 min WIABIEE, KR 2 TGS, PR EIMEIRES . XRFOVEERYIY, g
P B2 TN, A SRR B S e B A, S vb R NG, pAh, FEMERIT AR A AR R BRI
BRI R T A E RO MR T e S AR A S VR Y o 1K S S5 30K 58 ) MOBHAR b 738, Bk — DR
PRIDRE ST s T2 SRR B Y R R I SRR (R R 45 7030, IR BRE TR, PRIV EIBWED . RS LR
AR 9 L AE A I I PP BT B s BRI AR E , HIRR B AT RAR, IR A VD s B AR I SE N i
NS o TX AR P R R AR R 9 D R A K e W AN TR KA PR 2 51 SR ES A IR R AR AL, I — DR
M) {52 PHURFALE o
® 2 @AERMEIEF R E AR

Table 2 Basic data of runoff and sediment during interrill erosion

PN TE] IR 1 A B Re VEIPIKEE Cs IR % Di
Runoff duration Runoff Runoff Sediment Sediment production
/min intensity coefficient concentration rate /(g-m=2 mint)
/(mm-min) l(g-L?)
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

LG 4 PRI RAR AT R LB L, PRV DL 2~0.25 mm A11<0.053 mm KAy, ReRUE AR, HRER
RAENAE 18~24 min ZJGABF2E, <0.053 mm MIVRVb & &EIARIGMG IR/, &R HTRRESE 34%~38%, IXA]HE
SR 2 2 4 73 U1 <0.053 mm ) [ SRR 1 Hh T 75 B R G R Hh A EORG 45 B0 2 AR S B B G, =
FAZRIR P VD & B IBHTFEK . 2~0.25 mm AT 0.25~0.053 mm e b & 8358 L IE/N G N Efa e s, 25
F&ETE 43%~4T%H1 16%~20%35 FE P .
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P 4 2y AR ke e b e Y REAR B P RS TR ) A1
Fig. 4 Distribution of sediment grain size over time during interrill erosion

23 BATEARGHEARFHESHEDERINEEXRR

X AR IR SRR, FARSRAT T IR BA RO R 2%, LRSS, DAL B Ry AR AT
JRERE T . BT B RARH R AT REE & AR i A5 B ke 2 [ iR e 2, i &AL B R 1R i
Bl I RRAS H BRAK I R A . BT 5 38 D SRR 20 ) 452 et Jod e R R PR T R 40V T AR e i £k B 22 )
RRTORL A1 SR R AR, T T ] IR eA A, DRIV RLARBR R, FLBRBRR IR, BRES BN SR8, HOT B R
FT s BRI &) R AERE RS, R 2 5 SR 10>0.25 mm I RAR 5 R (433008 54.1%81 56.3%), Xt
KIAVRARIFEAY,, F 3 BRI SRR RNV R AR, 5 BN 22.3%, A 8.6% I KA SR T il 1 sk 1 5 A4 . 134 14]
RERZE RIS (34.4%), B (32.5%) FIRIEES (32.5%) HHARLE. il fE 2R 7R
<0.25 mm RAR Y EIEEAR E, 3K B i B P 1 0 T ALK SR B AN RS 254 FHBS), JCHOR R KL AL 1L 9<0.25
mm FEAE T SEAA 5 36.7%,  FT AAH @152 ol 18] Fo) s e i ] 5 B A9 B v 300, BEAR SR 1) R TSR AT U 2, X H
T SRR R B v ) AV IBRAS /7, DRI RAE B AR P 2 1 SR AT SR AR 3 2 DAl [T SR AR ) 7R SR s A7 A 137400,
Lipiec SFHAR AR RN BIERAA SLBR M7 AE 22 7, IR AR JE AR IR 22 3 2 2 5 M) 1 [ SR AR ) /KA S MR A0 )
FesE M, AL AN AR A [ SR A4 B W AR et i 7t AN [
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E: A, B, C, D RINBERRES FREERE (5~2mm), MAEZRME (2~0.25 mm), FHIRAE (0.25~0.053 mm) FFHAL (<0.053
mm); LMA, SMA, MIA Hl SCP U B R A (1 KFIHRAE (5~2mm), /MARMAE (2~0.25mm), THITRAE (0.25~0.053 mm) FIZHH)
HL (<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.
5 27 R4 iod A v D 2R A A
Fig. 5 Erosion aggregate turnover path

FIRE, JE2 (3R 3) 2B HRMKARRIFM . <0.25 mm F SRR w2, B BIRERE
Ny RRIIER . NBIERAR SRR AR, XS HAAELIED S ERAEVIRAR. BRI, R %
AZA T TRUER (2.675) BURTHET (2.571) AT, #— Pt RRMBIRE SRR B4R (R 3). L
TEAERGIOR, /INREAR SRR & L. ATRLVE Y, R IR 4E B BUR M AA BT i, DB ki 42 B4k
BTN RIS, R4 B SR AR B TR 70 SR B A SR AR LA ), SR T 4R HoRk iy, /IR B SR AK b /N RORE
TR ELB e . SR AR E P R SR AR AR L A S B2 TR R, 4 IR 1 R A i) R R A S R, W]
KN KAE HUER AR RARAAL G DL o BIRMORIARIOR, HAEAR fhid A v ) SR AR RS A0 TT R AL ARG, X2
RN R KA BB AR FLIRUAIE , A R T e AAR L R A1 R B S R AR me, /A R R U R B B e O AR
Yo NRIAR BRI LI E m i RBUR R, BUOABEE L3S /K 8, /IVRIAE 158 vk 2 TA) (1 2 2R AR P #G 5 042],
[ I A S KR Ve VD B IR A /I REARS [ SR A N (8] 5 Ak ] ) FLBR 2 141 3R Ak P9 ) LIRS, sl & a3
A B AR PR SR A WU G VI 5 e B o (ERAEFER AR RREIBN T, R B R 5,
RCWRERIGZ T HIRE . FrLl, Ko iashnt BUER AR BA R E R, S EEmiaaR il v B 54
F R R . XTI S, AR T HIRRE, & R R AR 1 B A A .

*® 3 HIRARBHEREIERR

Table 3 Indicators of soil residual aggregates by turnover.

EyA s EUNIA &S
AU JA R S TE4ES D Rk Accumulated Accumulated
Aggregate Turnover rate/%  Fractal dimension Aggregate breakdown aggregation
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rate/% rate/%
LMA 45.9440.2 2.198 LMA 45.840.2 9.5#.1
SMA 43.69+.7 2.496 SMA 43.3H.7 23.140.5
MIA 65.9440.4 2.633 MIA 32.540.7 28.840.4
SCP 65.59+2.1 2.645 TBS 33.3#.8 18.840.5

T TBS s 5T 3R P R ARAR 70 A T S0 3 A . ASHIE T AN /N T RO RE KU URL I 23T BB R IR W) REBR AT, LA BB KL
TR WBRE A B /N A 0k () AR AL B 42 . 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.
2.4 R HIRIREHIES BRERIHAY X &R

58 PR B J AR 1) JA e R S i A A2 i R, AR TR YD AF A 2 FORUE: AT RE JEORLAR ) SR AR B BAR R
AT R Y), R RE A1 S A A S5 T e Bl S AR PRI T . NI 6 T AR HY 4 ASKIARAR Pt e v ORI A
175 190 I A R IS 18] B2 e v RiAR KN A2 Ak . KT, >0.25 mm K/ YR BURL 32 BERUE T->0.25 mm FLAZ K 12K
o 88%~93%1>2 mm Je VUKL 1 >0.25 mm KA ) A1 SR AU 45 BRELHE i il Ay A R 2042, HAZ bl
it P N DB 3 0 22 R B, AL 2 %4 % BT RAR T B>2 mme (Y9I RURL . 2~0.25 mm K/ )98 90 R0RL
69.0%~77.0% /N IRARTE B, RA 1.3%~3.5% K AR, AR = ANRAR 1S A LG A5 B2 R B ) 38
Bhn. f£ 0.25~0.053 mm ZimPIb R, SR TTERETEDY 34%~41%, ZLCGIREEF R PII SEnie FR A
RARTTIR AR KB ME UM IIAE (29%~38%), ZATRL (20%~28%) FUKHIRE (1%~3%). <0.053 mm ]
b F LR T FMRIAINA SR AR, DTRR G B3 A 3 %~45 %N 27 %~37 %, Rk KL DU iRk 2 [ B4 R B [ 38 i sk
No H 13%~27%H1<0.053 mm [ YD UL 1A 1 SR AABRERE 2 A2 AT 2 %o~ 11 % A8 V0 FIURE p oK P SR AR ™ A
SN2 PN i1 A N T YA el B P o T I A b ) 0 N = i1 e e e T b (P B O/ 1
FrRLo BRI D9<0.053 mm FIRERLEA IR B, B85 5 HARRAR B B AR 45 o T sl A A1 SR A4 o LR AR
RIMFRVERZE, RAEFAKINED, Pril EEERGRIEE 5~2 mm KA PR, Al 3 SRR T
FUREL Tz AR B B B B de /b o Hofth =SR2 B R AR iz RS IR VD I LE BT N, 58 2 R R AR 2 2
53| LR R b S5 A e YRR N R AR A SR > LR BT R, 0 T BB N iz R AR YR v vh /N REAR [
BRI . >2 mm YV, STRR A TE4ERCN BN, BRI ETHES; 2~0.053 mm PR B VD
STURL 3 TV 4 A 357 I 46 T 7 ol 38 B g 384 s 176 F-<0.053 mm (IYRYDRIURLIN 5, 43T 4E U 5 [ R I 1138 i i 2457
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(0.25~0.053mm), and the sticky particle fraction (<0.053 mm).
Kl 6 AR b b 2 Rz SR A DTk 2 R0 23 T 45 B 7= A e ) R A2 1k

Fig. 6 Contribution of aggregates and fractal dimension of each grain size in eroded sediment as a function of flow production time

YRR i AR, R BS T A B B S T AR, 7R BRI E IR R A R4k, BRI T R R
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F: a, b, ¢ fld 45N 5~2mm, 2~0.25mm, 0.25~0.053 mm F1<0.053 mm V& VP HURLIR 5 7 43 L, Din R TIE I R 73 TR 4ESL,

Re NEMAE, Di NF=ibER, #F=x5r R R7E 0.05 F10.01 KF &3, Note: a,b,c,andd are the proportions of eroded sediment

of 5~2 mm, 2~0.25 mm, 0.25~0.053 mm, and <0.053 mm in the same time period, respectively. Dip is the fractal dimension of particle size of

sediment, Rc is the runoff coefficient and Di is sediment yield. * and ** indicate correlation is significant at 0.05 and 0.01 level, representatively.
P 7 AR e YD AR AE -5 35 VD REAIE AR SR P A

Fig. 7 Correlation heat map of sediment source and slope runoff and sediment characteristics
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