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H Br b Xt 1 3% i ¥ 1k A0 24 8] 42 08t (Rill erosion and inter—rill erosion) B 3T &R, ¥k
gL, XELWEFNAA TEBERISS ERMAZEEF B3t L300 E R
MARTHEHR T EEATATIHRRNRBRMZRNK (RK)MBEREH 54 75cm
50 cm® M, ANFIIRB K, A Kk LT HZEW KM HH 91 cm A1 96 cm®®, 35 385 BE
M 20% B 75% A%, MAVERL SIBIR T Hie s, DRE S TREFTHROES.
A AE Yy 64 EH (E) 5% B 4 . B R 2B 7 LA BB A [B] R #) B[] 4K 2 55 o 00 0 1 AN g (R4 K B
Wi, 3 BN T FE Rz B B e 5 o R R o TRDR PR A g IE ST, A DA R R ) 42
MHRRRE:D = KISV D = K"K D = KFS™., He D HuEBRbE, K
KA R, p.g S RABIIREL T RHETRE, S SHBERT. HRBMmKEF
EHRARMUT KMEFRY M X RAKHR, D, = K(r - 1), HH D, N HBBK
WMo BEEFER, c KB MBI N, ¢ I EWMIEFRHIBIR A, T K LR mEs, )
BT ENAERE M L RWEMERELE,

AXFMAATERERTE EBTLERAEAMN XA, S REEHERHAE RS
306K A AT 2 () 4R SR AT 0 25 R BT, 8 B 4 AT RN U B R 0 RN O ) R AR AE L D
—SBRAM R R MR ERBIE.

1 RARrR&it5Tk

11 RBTiRELE

BUIR 7E P E A e AL R RS v M AT, B TR RIL AN, 0 EUMEILR E
HEIRIERBULOAKIAFTORREBETE L 46REFRINODHE RE R ERBEK
B1%, R HEAFABNLOE T RAFHBHENEREE® T CREN)NLDERTHHER
RIS £ OS5, FIESE RS 510 4.6% 1 4.2%, HE T RRFX 1Sso AL, EX LEE
AF I m. BENELURES XML EEMUES, RRITEEESREFHITALES.

FAF ¥ b0 ol B R AR A ST A A58 XK H 2 m (W), A | m, U HEBHIE BB V™ F R W3,
BHEEES 20cm, “V FRIWI M IEREA N 70%, EOFEH 4Scm, BEH 16.5cm EH, AV ERY
SEEIEE A 10 cm, BT Y M EASILFRBME, “VFRNHEEAREE SRS RIT, K
THALE—MEAR. BN AREAETRRARMBEE, B LSRR A RKX.

12 AR

N TR0 G A 7 0, SUBTIUBE R A9 Bk A T BH 5.5 m X 20 m, & 110 m?, B T B WY g
LA ORI, FTRRE A 20~ 100 mmh ™',

FERIRT, ZE AV E R WM SR 00, REFORAN Tom KV FRE KM EHS), HEH
RV F RO M B, R KER TR XA EKE, UENRSRERRAMRBY: KR
“VERBENERSER B LEERNEEEY 10 cm & “V™Z R W H K% 0~ 10, 10~ 20, 20~ 40,
40~ 60, 60~ 80,80~ 100 cm & T 2H TR E HRMM I KR, BN,V EFRRERABEHER
PAEG.E 10min RENME —KEZR. BRFE WG ARRMKRTHR. FEHER 3L, EXER
L RN R VR AR S R RN E A K R TR S e Rk VI ERY
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B v FRUBOKN, & TR,

WA RENEERRE. 8 Smin REMMERR, ERFKSEE 10 min B, 7EP M 3, 37 AIH
“VERUE T AR L 8.5 L min ™ "W EFEA KWL, 10 min S HELL 17 L min~ 'R EEAKR 10 min. ZEEA
KB RE, A THERFAHFEAN AZERER. BRELE WeRmE, SRMENT, 765 R
®REMMEZKE.

13 BRLASSWAE

BERRENBRAAER SOml, HME—KEREV, HARTENELERTHIV R C, TREME

AV, C. FIRABTEMNE LW KE,

2 KRBRER

21 axR
MFIAEH, FWT RS KBTI EEEMEN SN, B&2K LIRS KR
NFRERHTREKE. MEAEEERKHIRNTKBFBAR WS, FHLLT
B EIRTOMRERBEATCLATEHN TR KRE T RWEKINEEHT W, MaLBE
AEMEREAMRBEIREHNERRIHIKBREABAEFHER, RIFBETRE L
EEEREN, TEN TIRKEUBA.
81 ATHKABRNEN LN AR

Table 1 Soil moisture (%)

TREHEE HIE 8 E & 1 (Acrisol) B M L (Cambisol)
Soil depth [ W & - = [ [ = ® 5
Before After the After the Before After the After the
{cm) rainfall first rainfall last rainfall rainfall first rainfall last rainfall
0~10 149 20.2 20.8 123 15.4 23.5
10~20 17.9 20.1 26.5 13.3 13.4 244
20~40 211 23 264 14.5 16.1 223
40~ 60 21.7 23.1 29.8 17.4 17.4 20.2
60~ 80 231 24.0 28.2 18.7 199 19.7
80~ 100 24.2 253 254 19.3 19.2 199
22 TmEmth

TR RS, R REE S S REEKE L RETRIRES BN 65.8
mmh™'f552mmh~'. NR27EH, RIS, iR L m%E RS Ek
BIrEsenERKNEBRA2JIRESEZXKAMEN KN ER, HKKH 249 L min~'#
1.22L min S ESRMBAR B, BEBHETR LSRR THRBEMKSE L £ ILER
B IEBEE S LN RRIFLE | min, 6 FIBEMKE 7L 2 min, MRS HH 2 min
EFEER, GEMNRZE 0min /5. BRIHRBEDIERNZELE, AREEKELKT
MiEBEESR L, EMNMORYARBARANELJEBNXMELXMEN, 454
716 gL' 544 g L™, U REE M, 2515 8.74 g min~ '# 10.08 g min ",
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Table 2 Runoff and soil losses dunng inter-rll erosion

. S53 ¥ 2 B E & L (Acrisol) S| HEBEKRE L (Cambisol)
What B 6] Rt & E24d ady § B JE] 7% i i
happened Time Runoff (C) Soil loss Time Runoff G) Soil loss
(hm)  (Lmin) @LH (@mm) (m) (@Cmin) @L) (gmin’)
T HG B 1130 — - — 10:35 — - —
FF 18 7 11:38 — 4.6 — 10°45 — 2.92 —
BIRME 11:48 1.56 2.12 3.30 10.55 0.45 3.64 1.63
£y 8 11°58 1.38 2.94 4.06 11:05 0.47 492 2.33
EIR W& 12:08 2.49 3.14 7.82 11:15 0.88 472 4.17
FaKHE 12118 1.87 4.46 8.33 11.25 1.22 7.16 8.74
Bk 12.28 1.85 5.44 10.08 11:35 101 5.20 5.26
% LW 1230 — — — 1135 — — —
BRER 12.31 0.19 - 0.31 11:37 0.65 - 0.68
23 1AM

TR AT, IR B & L AR R IR IS L A R T IR 4 B0 82.2 mm h '
62.5mmh™', BWEFHE, BIEEEESGLE | min AFERR, BRBEKE L 4mn B
FEI EMESRE, BTE 2 min FRMER, 5HEE | mn, BEBEREEZLIHNERTEYS
BERKWREFHZERLBMAT S min(GE—KNR) WEMH 11.46 g min~ ', TR IR H#H
AR 8.5 Lmin™ "Bh iR R I 455 T 5 min B BRES, MB{E X 9.72 g min~ 5 7ERA
170 Lmin""HMEERKNE S min(EAKXKWB)HNEN, HERBEE&ELINFUEREAS

%3 AR REREMRAZRRRNRER

Table 3 Runoff and soil losses dunng riil erosion

it K B &+ (Acrisol) $5 18 ¥ L (Cambisol)
What happened Bt i) rik sy Ui B e rHE ‘sYE YR
Time Runoff (Ce) Soailloss Time Runoff (Gs) Soilloss
(hm) (Lmn') @L) @mn) (m) (@Cmin) @L) (gmin’)

Fr b e W 3115 — — — 3.00 — — —
=R 3116 — 7.74 — 304 — 4,58 -
IR 321 1.89 11.46 21.73 3:09 1.24 6.42 7.96
Fok R FRER 3326 1.66 7.72 12.83 314 1.36 6.42 8.73
(8.5L * min")
EIk Wi 331 10.85 2.96 32.10 3119 13.62 9.72 132.39
BAKME; FHER 336 9.96 224 22.30 324 11.36 5.9 67.01
(17.0L » mm™")
EsM 3141 21.37 1.2 25.64 329 19.81 192 156.86
128, ) 3.46 20.73 242 50.16 3:34 18.46 2.84 52.44
5 1k R A

BHEE 3.48 14.23 — 34.24 3:35 18.8 — 53.39
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50.16 g min~ "', 748 R B 1E P8 L R FE ML AT 5 min BF B =V BB KN 156.86 gmin ™', 8k
L&, BRIREME LU R R e IR i gk A,

3 ZRitie

3.1 A E AT

EHF KRB L REMEE WEPP #, L RBEEMA A THXRARMR. D =
KPS, o, K i e @mH (10 kg sm™*); D, A WERMAE (g m*h™ ") 1 A HE
TR (mmh™"); S HWHE T, B S, = 1.05 - 0.85exp{ — 4sin6}), 6 FWHEHIEE"Y, &
AWM, WA B D, M TR 7. M % I 0 %A1 HRER, B ¥ ) T Rk K
6l K = D/FSBBRE L (F4), HRGRRY MREBEEE& I NERBEKE LN
o] AT @ K (B4 50K 0.1646 F10.1362(10 *kgsm ™), BRATFHEE K. EF
FHEBRFTRYRARR TROERANT P ERE O REFNEFH S TR,

R4 THGAESMBE UMK #

Table 4 Soil inter—rill erodibility factor K, and erosion rate

hat: £ b1 4 5 I D, K r Di

Soil type Slope (%) (mmh™y  @@m7hY) (107%gsm™) (@mh)  @m”hh
HiESHEE&L 75 0.9729 65.8 192.6 0.1646 82.2 300.6
BRSHEHKE - 65 0.9539 55.1 109.6 0.1362 62.5 141.0

B D = KIS, RAVUAT LVA MR B 5 % 4 82.2 mm h™ ' 62.5 mm h™ "B, &
“V'EIZALRMERE, BT EBREE& L AERBEKE LY L RBEEHES H R
300.6 gm *h~'fl 141.0 gm *h ™",

32 HAmEmmR

e 3EFT LR PRI L 6 R B, LI M R ok B BE R A, B UG, BT IR i,
SEUMHBRWEFBMAERE, ENBHKRENRE RIS THBRRBHZEGHRY. A
ERMFRSF R RINE LB, 7 v R EWB AR R 6, K12 88 8% L e meE
W 8 T A R R4 518 300.6 gm *h A 141.0 gm hT Y, BERR AT LAGH L, #E
WIS It AR A R 1 ) R 4k AT i LR R R ik 4) 51 8.82 g min ™ '# 4.89 g min ',
HET ] B R (R B R L O iR R (3 5).

RS AEFRE RS LR MMN R

Table 5 Soil losses in rill erosion under different in—flow conditions

TRAA Wik WEfAE W oM R Bi/A B:/B, Bi/B,
Soil type Intensity of A" Rill erosion
rainfall X¥EH  85Lmin”' 17.0 L min™'
(mmh™)  (gmin™) B? B: B
(gmn) (gmin’) (gmin’)
MiREHES L 82.2 8.82 8.46 18.38 3596 09 2.17 4.25
EREEHKE L 62.5 4.89 3.46 94.81 95.10 0.7 27.40 27.49

1) Rill erosion 2) Flow condition
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M SATUUAR H, YRAT RN, TR ME 5HERMBHERK, WA ERK
TRAME LR ERM KBS, HIRBEE®R LR 2~ 445, MBRBHENE LK 2752,
AARTHRERREEEW L EAME, RRBEBA, DR HMBHRR. AFERL
WO LBRE, ERAEEROKZGT, BRBEKE L L RAME /N TRIEEEE
T EEFERORET BIENEEERI~SEAG: HiEBEE & L EREm 1 £,
W E At | A, T RRREKE LJLEAER, XRALRREBRBH /DT AR
TRBMET AN A RAFR, MXMEEORMRETRE FRETRE, XM
Ebr LW A& R LB RERX D, = K (v — o) FHRATRBGEE, KA LK
KM SRR I B R S o, AR B LR B B ERT IR E.

f6 TEAREERN LR DMMBR

Table 6 Rill erosion rate under different in—flow conditions

TR 3% T 8.SL/mniE #i 17.0L/min¥E #
Soil type Intensity of rainfall No 1n—flow In~flow with 8.5Lmin"" In—flow with 17.0Lmin""
(mmh™") (kgm 'h7Y (kgm 'h7Y (kgm™'h7h
KiEBHES® L 82.2 0.127 0276 0.593
mEBEKE L 62.5 0.052 1.422 1.426

EARXD, =K(r-)P. BTHEITU/KMOE I S M BIGFREBIN 1 THE
EEBE B, A SCE A HATITE, (N H B i iR, B K R B e i R
D (F6). NEPFEH, KERBIHEE T 8.5 L min~ ' 6T/ W DR 0 2 - Jo i It B
M 245%, M 17.0 Lmin~ 'R MREER 458, SRR EMKE A F R
KL FEMET KA E,H 17.0 Lmin " "FEREFHEMEE 85 Lmin~ "FEREHES, XH
YR U BA A (] 5 3 T AR O ot AN () 3 0 o 3 e P e R (R
33 #ig

| ELRARMBAEREET, K0T Lo b4, \LWEZENMNE, LRBHE S5 W
REBHEERK.

2. MW EMERS LI E SRS R RRBA/DRREY, MR RZHE
ISENDE SR : Tl cduib: 4:05- 2 - pe P NEIR

3. WA T BE R A 56 S5 B4 RS 12 TR 1 Bk 1 AT 48 B R T A b 4 3 ] -3 T 4R
tYE K {H45r 514 0.1646 1 0.1362(10 *kgsm %),
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STUDY ON SOIL RILL AND INTER-RILL EROSION USING
SIMULATOR RAINFALL IN SUBTROPICAL CHINA

Yu Dong-sheng Shi Xue—zheng Wang Ning
(The Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008)

Summary

Rill erosion and inter-rill erosion of two soils, cultivated Acrisol and Cambisol
derived from Quaternary red clay and red sandstone respectively, were studied by
using simulator rainfall in subtropical China. Results from experimental plots which are
similar to local fields planted with peanut and Sweet potato etc., show that without
outside in—flow the soil losses resulted from rill erosion are similar to that from
inter-rill erosion, and that soil rill erosion rate is closely related to soil characteristic
and volume of the in—flow. Effects of the same in—flow on the two types of soils are
very different. Inter-rill erodibility factor K of the two soils, 0.1646 and 0.1362(10°°
kgsm™“), were also calculated respectively by using some relative equations in WEEP
model.

Key words Rill erosion, Inter—rill erosion, Simulator rainfall



