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DIEFNR RGN, BT RS 2.0 m>1.0 m>0.5 m SRR R G . R LR, Dy T
¥y A EHAT FARYEHT, SR EREHLIIE, AP EARRFEE 1.08 g om™ i 44
=1 I IRAUE AR (0~20 cm)

Table 1 Particle size distribution of the soil in the experiment (0~20 cm)

B FURLE i Particle size distribution (%)

<0. 001 mm 0.005~0.001mm  0.01~0.005 mm

0. 05~0. 01 mm

0.25~0. 05 mm > 0.25mm

36. 28 12.89 6. 88

41.13 2.70 0.12

1.2 HRGHFEBIRIR

AT B i SR 2278 EE DOV E BN T, AT TR T 2R sl 7 2R St i 7
iR, (EMINIRIRIRRE A, AT SRS AR N TR, A THBIZ. SembiE 4 MR 26, o a i
AF MRS, 4 FhE b R ot 2 R RO L 1.

## Elevation
fiE Low : 0.695 m
# High: 0.730 m

5 Elevation
& Low : 0.690 m

# High: 0.750 m

a FEFEHLI I
Raked slopeland

b A5 B ES I

Contour tillage slopeland

N
¥ Elevation
€ Low : 0.685 m
# High: 0.735 m

- & 4

#72 Elevation
i Low : 0.710 m

# High: 0.745 m

¢ N8t

Hoed slopeland

d A\ TR z30m

Excavated slopeland

VE: B N SR T3 B Note: In the figure N stands for the upper of a slope
1[5 R H A [R]85 3 43t S T ke T R AR



Fig.1 Pre-rainfall micro-relief of the slopelands under various managements

1.3 WA

BUAGR 3 N AU AR (0 5 984T o T N B e 26 R v R R 22 e K = GRS T T BT
il P e R BRI T, PN 2.7 m, A ABEW AL 20 m?. SEGRT, HEAT T RIE R RN SR EE 1
HoE, MEMHSIERIL 093 VL. RATLAEM BN R, BOLrE, SKRE R RN,

AHF SR W, BT SR E 23 58 0.75 mm min™ A1 1.72 mm min™, [ F9 13 40030 1 42 e
BB AE A R T 4R 2R Rl v f) 3 SR b LR IR AR RN ST RO, SERME SRS . K
TR N 165 &K 3 KEE.
1.4 MERBRFE

B RN AT T3 R A TR E s R Bt R -0 RO I A CAATIED 5E, 124X
SR RE N 3 emX 3 em, RFEEFEIS Y LGRS, TE hRAR X = RE A RS 020,05
mm.
1.5 B\OWLES X

Sl Excel 2003 #gJRAAKURE AN AL bR AR AL, 2RJ1E ArcGIS9. 2 Geostatistical
Analyst B, G FEE G AR RFOL 102 R E VAR TIAE, BAE=4E0Hr (3D Analyst) TR
J& DEM, HAGIIEHER, BJ5rRIfE Spatial Analyst Tools #EERTALHEHHE, 13RIAFR M
B IR I e RS R

2 ZR550

ST AR e A A A B AR AL, P AN [F AR B B A PR 4 1) 5 2 g T A A% P18
J VA A I PR e 22 PR 2 o A v 2 R BB AE , 25 S B B R AR AR AR L, 445 26.<-0.01 m,
-0.01~0 m. 0~0.01 m. 0.01~0.03 m A1>0.03 m 7} AT A5, B 1. II. I IV, V2%, dladmixf
P FEAE AR Ak S Bk R B A R AR R L
2.1 FEHEthiHh R AT

M 2 ATULE Y, RO B R, ZERN5R 0.75 mm minT & 4E R, 5 T i, B T s g
R BiOR, Y1k 100%; 55 1 0 e AR 4RV AR i B = B AL N B IV 4], F A &7k 63.15%: 36.85%
(W R A 2 TS X0 7y DX I T R AR AR Gk B B BT T i, R IR IX — B B T B DU AR
NE. BILR RS RN, H 57.75%X B ERERAE THE, HAhUE 0.42%1 miEE
BN EE T RAEE TTG, EHRE o M R ot T R AR B BT RIS, AR T By L2 ik, (B4 1A
MR T BIVEIN SIS BN Z, 7 95.68%M ML kAE THE, HAeMW N HER, hE
T TR AR PR, PR % XA TR TR M. BWiE 2, M EIgnE R Bt
182.6% X IR e e 8 £ I, A 209.1% DR w2 H IV, 1 R4 0.31%H1 7.99% X 1%
Ao e 28 T GRS T . DL Eardr ], il B 4H7A ) B BOGHS 73 1) X B R Aot I



BRI, AN DX T AR BE B AR, e B R0 XORFR 20 AR ) 3 A A 1 HERR, DR A
A AR
T2 AR - ERMEM R T EFRSIEENEBERE (%)

Table 2 Matrix of elevation transfer between grades during the phases of sheet erosion and inter-rill erosion on the raked

slopeland
FR 92 Jr -4 (A4 ik
Rainfall intensity ~ From sheet erosion I I il v \%
(mm mint) to inter-rill erosion
0.75 I 0.00 0.00 36.85 63.15 —
II 0.00 0.00 15.70 84.30 —
il 0.03 0.39 42.25 57.33 —
v 0.28 7.60 87.80 4.32 —
v _ _ _ _ _
1.72 I — — — — —
II — 0.00 94.27 5.73 —
il — 0.00 95.02 4.98 —
v — 3.47 87.35 9.18 —
Vv — 0.00 42.17 57.83 —

FEF SR 172 mmmin™ 2600 F, IR AT 100%H S Fes: 7, Hrb 94.27% ) m ik fg N AETI
9, 5.T3%M E TR NIV, MRBU IR RA Bt . IR REHR iR b, (U 4.98%
MIRA T, HNIENER, HRRHEIVHE. HEIVHEA 90.82%(1) mife kA7 m#F, MY
RLARA BTG . 75 i BEAR 58 V R0 B AR A b e R N SR T AN S8 IV G . 0V T4 Tl o BB A
318.20% [ i FE L RS AN . FORAMAT R, TEBRNSRIE T, WA X R A T ™ E
1R, A3 DX 3k 1 b 3R R AT S A A2k, RIS MR
2.2 FEEHHEERMIBIAT

M 3 ATCLE Y, S RS S, ENSR 0.75 mm min™ & 4E R, VAN EEEEE
K, #H 7 99.95%, LAy 78.12001) m R AR RS NI, H AT 8.55% 1) m ik i a1 s
1%, £WRADEWSIXKEAIELEE T HEZ0h. BIHEEEEERD, (U8 23.87%. H11%
A7 99.31% 1) mFE R AL T Hes, Hirh 84.01% A5 9 RTIIZL, 15.24% 45 NIV, 0.06%%5:H# A
V%, H¥NIERFER . 5 1 %A 99.23%1 = 2 K4 T IR, i 97.47%H L it RO,
IV E R T 78.27%, o 0.05%1 m AR KA EmFERS . ST, MR h B 4074 A2 ik
B, RIBomm ey NI . /R4 M2 B, ST = fE ik 405.2%, HEBTIH:#
M fE . EIREE B WIAEMIOR 0.75 mm min™ Z60F R, A i 14074 A2 B Bt R b v AR
AN, RHMERRAE T ROV R AR



* 3 FeMER-AMERMAMN BRI EFRSIETLEBIERE (%)
Table 3 Matrix of elevation transfer between grades during the phases of sheet erosion and inter-rill erosion on the contour

tillage slopeland

Y 28 k-2 TR

Rainfall intensity From sheet erosion I I I v \Y
(mm min) to inter-rill erosion

0.75 I 0.77 1.76 92.68 4.79 0.00

Il 0.00 0.69 84.01 15.24 0.06

it 0.04 3.29 76.13 20.10 0.45

v 0.01 3.95 74.26 21.73 0.05

Vv 0.04 8.51 78.12 13.28 0.05

1.72 I 0.02 10.65 71.96 17.36 —

Il 0.00 14.50 69.11 16.39 —

it 0.00 12.59 59.42 27.99 —

v 0.01 20.87 62.99 16.13 —

Vv 2.36 69.61 28.03 0.00 —

FEM#E 1.72 mm min™ 48 F, MR EROEUARINEINSHER &R, (U 40.58%: 5 1
G re s, 155 99.98%, HAM NI, RA 2.37%0) mFErE4ive R i B N2 T 44,
VO BTELHIA [HR P B, MR GO TR AR R BN BB IVIA 62.99% 4% JsE1TIZ%, 20.88%%: %
NEE TGRS T, BERAL T 35 IV R G 7 KSR A TR R e, /Dl oy KBUR AR T P AR
o 55V R SRRV R T BT 69.61% %85 5 11 4%, 28.03%5:# NEEIILL, YA s,
AL ARAT BT BRAR o 2078 1R P BESE AT 291,59 AR ) H 3 AL T35 111 %% . AR &, fERNT R 1.72
mm min™ &4 R, RAER AR A HER XS B 22 R K
2.3 AL##HthRMIBEAT L

M 4 AT, N B RS FE T, 72 MR 0.75 mm min™ 250 R, B B AR A A
TG~V G, QA TR v B = FE A T3 1T e~ IV SBIVRmFE R R, 1 36.47%
KRR, SHARRERE, K 28.12% M R N T RAE 1%, RWRAEB MR L
B2k BBy BOA S VR AEANA S B AR AR S RS s ST 99.52% 54 F 2 55 1V
%, NIEFER. QRN B, A 201.85%4 T4 IVE:. UiWI7EM# 0.75 mm min™ 41T, i
FAYHE R ARAE R /3 X8I, 050 DA RIS, BB R AR 7 HERR, [ R IR A

FEMI5E 1.72 mm min™ 225 F, A TR I 2E 7 s B R AR b T 58 T~ S5 IV, 4
MR Bt R AR A T4 1~ B IV, IR AR R, U 19.68%, HAEMH KX
WORAE T Sn RS TE R B AT A T RN, TTEANVA R B 9.68% 1) i R N R
[ %%, ULIRMXIE R mmE . Rl T2 VR ERET 81.32%% NEBI14L, i e ik
AR AT EE IV IR A 84.35% KA T FlnleRs, Horh 72.49%%56 NASTIIZL, i HEX — X It



TR KA WAR . WO Py BURI R4 (842 B BOA 324 3% R (1 3840 T 2811150, EFI5R
172 mm min™ & 4F R, KR AL T R, D IR AE T HERL
x4 ALTHH A Mm-oamERmABNERAEFRSEENEBERE (%)

Table 4 Matrix of elevation transfer between grades during the phases of sheet erosion and inter-rill erosion on the hoed

slopeland
T 8 Jr 407 [A]42 Tk
Rainfall intensity ~ From sheet erosion I I il v \%
(mm min%) to inter-rill erosion
0.75 I — — — — —
II — — — — —
il 0.00 0.00 0.48 99.52 —
v 5.89 22.23 8.36 63.53 —
\ 32.21 21.50 7.49 38.80 —
1.72 I — — — — —
II 1.98 7.82 90.20 0.00 —
il 291 16.71 80.32 0.06 —
IV 4.79 7.08 72.49 15.65 —
Vv 0.00 7.76 81.32 10.92 —

2.4 ANTiRIZHREMHAEL
M 5 FTLAE H, AN THPZEERS M b, 7ERT5% 0.75 mm min™ 2R, ik B m AR A
TR NG ~BIVG ]
*®5 ALEEZRM-IamERMAMBEAEFRSEELEBERE (%)
Table 5 Matrix of elevation transfer between grades during the phases of sheet erosion and inter-rill erosion on the

excavated slopeland

GEH Ji -2V 1) 4 et
Rainfall intensity ~ From sheet erosion to I I il vV Vv
(mm min%) inter-rill erosion
0.75 I — — — — —
I 0.00 0.00 1.29 98.06 0.65
I 0.00 1.26 17.11 65.21 16.41
\Y 0.06 4.29 20.78 66.40 8.47
\Y% 0.73 14.19 28.93 49.54 6.61
1.72 I 3.84 8.81 17.78 59.41 10.15
I 2.19 7.40 18.24 53.19 18.97
I 6.01 11.39 19.50 50.92 12.18
\Y 6.32 9.74 22.69 56.81 4.45
\Y% 37.96 29.38 21.55 11.08 0.03

I RERERA T 100015, HAainEr e, Ho 98.06% MM NHIVA; s



IViers b, HAT 33.60%mFE AL T8, Hi 2513% kAR . BV amfithxE T
93.39%HI L [ 72, {HIRH 14.929%% 0y 1 118, ViH BARKEIR M, (HRRIMFR IR . fEAVAIR
T BB A 0.79% MR Y T8 1 9, XA AR AR AR T EAR b, (ER T T AR A K
MO B A ()2 B B 279.2%IH AR 1 L3 i NS IV

TERTSE 1.72 mm min™ %04 T, BIVEEREBRERD, U 43.19%0EEEE THE, HA
3B.74% N R . BV R ERK, 14 99.97%, HAMANIER, 67.34%HB2RHE 1 L5
140, Ui WX R4 X It 2 ) LR vl 8. SETIIZAT 63.10%(1 mife AR T IE M # %%, 17.40%0K) &
FERAT MR, 51 RIER TN EA 96.16% KA IE A, (HR7E4ma a2 B 52.48%
MImRERe N, EAIA ER M B 2314%MM N LIRER 2 IV, SiRmE, T2 1 s
REAEA PR, R DXk 3 R AR HER

BRI TR, MR BV TR IR B, A R PR B A A R 2 R AR B SR LT 3t
KRB ERD, HAKE N HAFER N @A NI IV, SR B
0~0.01 m #1 0.01~0.03 m [Xdskfi 5y A Az A 3EHER . 3t RIX — 25 A 3 22 R DR PT E 2 R RS T s 3R R £
IR — A HISRERE R, AERE R 2 5 R A ORAR X B W 2 1l B/, WO R AR R
Boh, ARG T APEE, SIBOTFRIRE, IO IV &R ta i AL XA
AME. PRIk, FESSIIRANE IV R R iR 5 T A EHER . AT, St AS RV BE A il R S50pE L, 3
R R G A FHR P BUR R TR LA AE — € AR LA

3 ZighHihe

1) AHEE B ST, FEHR 0.75 mmmin™ S 0F S, SR B T 4. 5B 1 i mifeiets
IO P R0 R B BOKHR 73 1) X IR St AR AR T e, /N0 DX it S (R P2
%. 7ERTSE 172 mm min™ &4 F, SRR ERLR, MEHHMBRREG T BIg =R
M R, HOUIERFRS: Frih 24078 R b BUR > X i R b R R B A, G
7y DSt R B R AR R AT T, AT AR

2) SEHHEE A O, EWNHE 0.75 mm minT 4N, 5BV RIE RS RO, M
VA AR B By, KB AR e R N BB I, MR TR A LA Tt i . 7ERG 5 1.72 mm
min™ &4 T, RSB RIABINGE B ERD, 6 1 AEBERE, HAWNERER,
AT, MR AR T e A AR ) DX A T AAR Z A K

3) N TR B, 7ERTR 0.75 mm min™ Z50F R, 55 V Z% 10 i R AR 407 1642 ik o B 4 3
RS ER, FIRM @RI BB REIVE, NIEMER, MR R R X T
H XA BTG, TERTSR 1.72 mm min™ &R, SIgERR AR ERD, HIH X
NGRS FE R MBS T R mie, MAEANA AR b BoA e b B O mi ke e N5 1 2%, M
KR 73 DX I 3 ol it T2 AR AR AL B X



4) NTHZEmIE YN -, £F% 0.75 mmmin™ & 1EF, $IghEmiEtsans, Ae
MO IE RS, T IVREBERD, BV EMRET KRS fUaR . R 1.72 mm min™ &4
T, BN mREREERD, BVREBERK, HeEfimikiz. Huges REs fmEn
RS, 5 1 R R R T B L2 o IR % .

ERBE U AT CLE Y, TR AN R B A O] SO R SRR ACIR DL, X
TIRRUAIERIA AR, B A — e B, X 45 ROt — D s 3 X
MR EFURHLEE . SR LR FIA BALRBHAAR () RS, 32t 7 —EMSHHRE.
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Change in Surface Micro-relief during the Course of Sheet
Erosion and Inter-rill Erosion
Zheng Zicheng?®" Wu Fagi®  He Shugin®  Lai La!
(1 College of Resources and Environment, Sichuan Agricultural University, Ya’an, Sichuan 625014, China)

(2 State key laboratory of Earth Surface Processes and Resource Ecology, Beijing Normal University, Beijing 100875,China )
(3 College of Resources and Environment, Northwest Agricultural and Forstry University, Yangling, Shaanxi 712100, China)
(4 College of Forestry, Sichuan Agricultural University, Ya an, Sichuan 625014, China)

Abstract A study was carried out using the method of indoor simulated rainfall combined with
geostatistical analysis to investigate characteristics of the change in surface micro-relief under four
different kinds of management during the course of sheet erosion and inter-rill erosion. Results show that
under the effect of rainfall, regardless of intensity, the surface micro-relieves of slopelands, regardless of
management pattern, all demonstrated a certain extent of irregularity and inter-grade transfer in elevation in
the process of sheet erosion and inter-rill erosion. Grade I and Grade II were dominated with moving-out,
and only a little was transferred back into Grade I and Grade II even after the inter-rill erosion phase. Little
elevation of the surface micro-relief of Grade Il moved out, but instead, most of the elevations of other
grades moved into Grade III, suggesting that in the regions between 0~0.01 m and 0.01~0.03 m deposition
of silts occurs readily during the process of sheet erosion and inter-rill erosion.

Key words Micro-relief; Management measures; Change characteristics; Sheet erosion; Inter-rill

erosion



