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BEA SR AN B L, S IR B B BOR g, SR, B LA BT R

Y, SRR LT axion i, Ber g gy, SRk LORHAARER, 1R 100%.

3 fBIEE R S TR (RUSLE) %% 7 &

W

5 R BE SN HH 0 - S AR et B R b 2 ek L g R a5, HEERIR R -

A=R-K-S'L-C-P (1)
Kb ARFFH AR, thm’>a’; RIEFE
MR F, MIxmmxhm?x<h'xa'; K& +3En]
PPER -, txhm®>xhxhm><MJ ' xmm™; S &35 )5 K
F5 LEWKNET; CREYHESE—EHNF; P
SR AR 1

YeraE Yt A TR AR
A=A, @)
i=1

Kb ACHE i RITRIMED, o B i8I0
FTATAR EL A1)
31 EEEMA R)

16 1E 38 FH 4= i 2k Jr 2 (RUSLE) il + %
MARER, FELAENFEMR 18 hr. 2B
RRTORR ], VF 2R TR ARG E
BRI ST PORM TR R R AR i T A TR 2 ik B

B I3 FH e < U A (RUSLE) 2 H i 5% 5l i) iz K i i 2 s i il . 2%

1 EXEESBSERSETHERERN
(MJ-mm-hm™h™)

Tab. 1 The average rainfall erosivity over years

on Loess Plateau

it ZHETIE i ZHTIIE
Vi3 452 A 1578
ST 778 [l J5t 1126
ARk 1351 72N 1148
P FE T 1072 1574 2264
AT 1198 (=353 1815
] 393 FANON 1458
N 358 [ 1626
bk 1916 Ul 1437
T 1146 i3 1603
X 1535 K 2027
it 751 | 2526
S 1908 A1l 2346
Al 1600 iz 1956
R 1939 SPIME 1456

4 REAE AR B SO A N h AR RN AR B T S AR, A T e e R R LR
135 1959-2002 4 40 Z 4 (R B A 1k T (6 D™ AR SCR A 1 B9 F3{H 1456 MJ - mm -



602 My B 4R 673%

hm?-h', VAR RERT =0 IIE
32 TEFHERF (K)
K A R e 1 S0 4= b g R, KAk S8R ] - S ARl R A 7 g 5 i il B A AR
(EP IC)H iy 7 ik, I FH A A HL S A URL2H b A 1Ak 58 -
K =0.1317%{0.2 + 0.3exp[ - 0.0256SAN(1 - SIL/100)]}*[ SIL/(CLA + SIL)]0.3*
{1.0 - 0.25C/[C + exp(3.72 - 2.95C)]}*{1.0 - 0.7SN1/[SN1 + exp(-5.51 + 22.95SN1)]} 3)
Kb SANHEVKLE 5, %5 SILWMPRLE L, %; CLANKRI G &, %; CHANIKS
., %; SNy =1-SAN/100; 0.1317 3 il B4 1) (] Bl B 2 Ak 2R 80
H A% EPIC A rh KB 154K, il xR el v iR Bk b . Wi . iRBEAE . T
Moo b BRI BB HUCREESEAE L g2 At KEHEER (txhm’xhxhm*xMJ 'xmm™)
i&ﬂ:‘u JEH % ﬂﬁf/ﬁ‘ %ﬁ%*ﬁ s ﬁ;jl: j:%m‘ Tab. 2 Results for K values of soil erodibility
it (AR LT 0.034~0.043 22 JA], SF-  FERR BBl FEB2  fHB3  FERA4  PERS P
HIME A 0.039(F5 2), HIXHR2ZE At i, 0038 0040 0038 0037 0039 0.88
6%. U A 2 B R B s 1 K A Hh 0034 0037 0036 0038 0040 0.087

: B 0038 0041 0041 0043 0042 0.040
H—35, BCOFH#{H 0.039 txhm’xhx  se# 0040 0038 0038 0041 0037  0.039

hm™>xMJ"'xmm™ . il 0035 0039 003 0038 0041 0.038
33 WERETF ) 5HKEF (L) JEMEGT 0041 0040 0039 0042 0039  0.040
R RS R AR R, HRG R, YYENT R3 HERT S
T 50, SR McCool 5 A 1987 -4 Hh 3 5 [H 1 (S) A= 53 KIEH (m)
S =10.8sin6 + 0.03 4) Tab. 3 Slope factor
g BT 5O, SR PR A2 0 H B gy vk, and slope length
S=168sin0 - 0.05 5°< 0 <10° — j"l"’“;“ts
§=219sin0-096 6> 10° (5) 220 m

016 006 020
AR 22 Ak 5678 22 JE T DU GPS 22 73 MR A 2R, 33 nw 653 o050

IR IN LLRE AR AL T 0.21%~0.33% 2 8], ~FI{H K 0.29%, [N __40.0 1312 050
Wi~ 0.16°, SRR ILES,

FHF AR R0/ N XS R R B2 KSEBEE I AL (m) S b AGSE 42
N (6) 2k

L =(2/22.1)" (6)

N, 22,102 RUSLE R FHAARUE/N XL (m), mJgn] 22 AR AR R, SRAIXGEocde Y
(0 PR ANFET 1, B0.2; KT, ANFET M, W03 KT, AFETS
F, HL0.4; KT 58, 0.5,

S o S 22 B MBI BAE R . BT 5 AR R RS () GPS M IISS S 4
AL, TR AR A R R R B R 0.42 mxas

BB UD S P — 3, SZHIRI, WL S (BOBUERR) JC R IIZ A XK
PRECC R, (% i TR LA 0 7 V0 B AN s, DR e B 5 B ] 118 ¢ R AR 15
HE A N T RALIE, BB (o) FIRELREE (H) A RIERZMEC R, B

H = 0.42t (7
T BRI, PR, SO A AR K R
Jo(t) = Hitan(40") (8)
FH A AP BOE P A G -
Ag(t) = 45 - Hltan(40°) )

X HL, ARPBE AR A I ] (9 eRAR . X T B AP B A AR LK B
A, AAAEAIN (10) sk



5141 TR 2 B A RN ML 0 0 7 S 603

Ar() + As(?) = 60 (10)
34 EMEZ—SERAT (O ShLEHEEET P)

BT RM, B R R B X EEREMA CET RN 028, FIA0.51, B
HO0.47, AT R0.53, FERYFMEAILL G R B . WATIE . BAE CIE 0N
0.174, 0.083., 0.071. 0.264™. It FEAEY N 1K, Jbhith T 2AEY 8 HEC5E . B2,
RN S RAEEARRSE, B EE %4 s D). @ (9. Eib (G). HE (D) HCHE
’ﬁf% j»j/]\ﬂ@,{&?j@ s %Eﬂ:[j s &ﬂ]’fﬁ Tab. 4 The C values for dam farmland, slope farmland,

B . BrEbH . DL BRI C grassland and terrace
{ﬁ(ﬂ\:{ 4), Eit] iy Wbt i 76
L At RN K K A AR K DR U U, AR K O

C1H 0.28 049 0.128 0.52

BB, 7K SPAsfs AT A 2D 3% i
12k 87.7%(3¢ 5), PIHCKHRE Y P I T 1 0.123, HAh2A RS BELBREAFEHEEK
PEFEM 1. R

Tab. 5 The benefits of soil and

water conservation of level

4 7J(j:/f%‘1"%‘:iél\ IE%E%Q%{L‘F‘F E/(J j:ig{%,tﬂ*ﬁﬁg/ﬁt terrace on Loess Plateau
) . N W BAKRGE R
4.1 PRI ERIEE R L IES MR IR S *) ()

e S RSRUESE R gt b IR 2 SRS i v 75 984
SR P BLRAS  EREINAL EiA e, e TR Bt %
BECH 299.56 txhm™>a”, A4y FHL, RIRBIEON 136.64 < g 926 o16
hm®xa, FYURNEEECH 229.74 txhm®xa; TR G2k &8 ma 731 746
AONBSH, RMBIECY 39.10 txhm?xa’, FHA MM, Eah 936 949
BEMOK 110 ochmxa”, P REEOEON 2281 ohmxa’. B Ly e
b, ERAS IR A EIE, R
1 {2 B RO A T 22,81 txhm™xa'~ 7o

229.74 txhma’ 2, BKMHTAN % oo | -
fHify 10452 47 X a0 | "o

B2 L E RS Y I R (R 3 1m0 |
6): WEF B LB, 3R L |
BB 299.56 txhm?xa” TRER] & = ¢

/M 39.10 t<xhm™xa’, oo
e R RSy = ac™ HLAH6 H L 00 DD O DOV D WM

195 e S 116 7 (11 3), % x I

SETO, MEBHILEL 01, £ B3 T e

*ﬁ?& y %F:J:ﬁl?ﬁ a, Jﬂ:%l a ?‘:’%\{E Fig. 3 The relationship between proportion of terraces and soil erosion
AR, RIAE Rk i, b il
LRVl R IR, NI, a SERIIZ EARGERT). REb R, RIRE F AR N
— AR, RO EORAY 1, 5RO BTG

SEZ DL AU A B B B IR AR T, BRI LA TR AR (R
8), MIEH136.64 txhm><a”, F&Z 1.10 txhm?<a’, HELMWD, PG TR Ny = - ax+
bIEA (& 4)o

W b Ry BRI E, BEE AL B, BEUERIEEUE N . a (= s /b
K, ME AL B, R AR N 9).



604

B2

{54

67%:

®o BHEYKIRFHBLU LT REEMTL

Tab. 6 Soil erosion changes in hills with terrace expansion

BRHIELG]  BEHEESEHK  BPHOEOES K B SRR PR
(%) (m) (m) (thm?a?) (thm?a? (thm?a?)
0 0.00 60.00 0.00 299.56 299.56
5 3.00 57.00 8.74 291.97 277.81
10 6.00 54.00 12.36 284.19 257.00
15 9.00 51.00 15.14 276.18 237.02
20 12.00 48.00 17.49 267.93 217.84
25 15.00 4500 1955 259.42 199.46
30 18.00 4200 21.42 250.63 181.86
35 21.00 39.00 2313 24151 165.08
40 24.00 36.00 24.73 232,04 149.11
45 27.00 33.00 26.23 222.16 133.99
50 30.00 30.00 27.65 211.82 119.73
55 33.00 27.00 29.00 200.95 106.38
60 36.00 24.00 30.29 189.46 93.96
65 39.00 21.00 31.52 177.22 82.52
70 4200 18.00 271 164.07 72.12
75 45.00 15.00 3386 149.78 62.84
80 48.00 12.00 3497 133.97 54.77
85 51.00 9.00 36.05 116.02 48.05
90 54.00 6.00 37.09 94.73 42.86
95 57.00 3.00 3811 66.98 39.55
100 60.00 0.00 39.10 0.00 39.10
R: 1456 MI¥mm-hm>h™; K: 0.039 thm*h-hm?MJImm™; S: 6.534; m: 0.5; Cr: 0.52; Cs: 0.49; P: 0.123
4y 160 x7 BESMEY (R#la) SHnLME
X 140 Tab. 7 The relationship between reference
% ﬁ erosion modulus and demarcation of
= & y =-1.7256x + 136.64 hill and gully slope
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Fig. 4 The relationship between silting-up period 4 5715 47.25 28287
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MR VU UL T AR PR SOV R, T 1959 o 875 86.60
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XTI IR, A i B IR AR {Ji(‘n%
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Tab. 8 Soil erosion changes on gully slopes with check—dam land submerging

WRUE  BULESEHK RGBSR SULRMEE SR TR L
(@ (m) (m) (thm?a?) (thm?a?) (thm?a?)
0 0.00 45.00 0.00 136.64 136.64
5 250 4250 0.62 132.79 125.45
10 5.00 40.00 0.71 128.82 114.59
15 7.50 37.50 0.77 124.73 104.07
20 10.00 35.00 0.81 120.50 93.91
25 12550 3250 0.85 116.12 84.10
30 15.00 30.00 0.88 111.56 74.67
35 1750 2750 0.91 106.82 65.63
40 20.00 25.00 0.94 101.84 57.00
45 2250 2250 0.96 96.62 48.79
50 25.00 20.00 0.98 91.09 41.03
55 27.50 1750 1.00 85.21 3375
60 30.00 15.00 1.01 78.89 26.97
65 32,50 12550 1.03 72.01 20.75
70 35.00 10.00 1.05 64.41 15.13
75 37.50 750 1.06 55.78 10.18
80 40.00 5.00 1.07 4555 6.02
85 4250 250 1.09 3221 2.82
90 45.00 0.00 1.10 0.00 1.10

R: 1456 MJ mm hm2 h™; K: 0.039 t-hm?*h-hm>MJI mm™; Sp: 0.06; Se: 13.12; mp: 0.2; me: 0.5;
Cp: 0.28; Cg: 0.1285

99.53 t-hm?-a', 92.02 t-hm?-a’,
85.27 t-hm?-a', A K 75.99 t-hm?-
a'o DAV B AT 84 - AR il
Bkt s, Ma oAk
y =-0.6275x + 109.64, R> N
0975, m THREBHEGR . HEEDb
PR IR S5 T AR S

XFF o2 Ll BBy, AT
SEWCA M YR 15° LU A A
M. PR 25° DL N2 i . 3
b4 SRy FH A K B i 2k B4 i
FH 55 5 ks FH 3 A1 1 5o 5 Al 5t
T, BEHTAR S G DL F AR

R REH¥a, bSHBEKEE

Tab. 9 Coefficients a and b and demarcation of hill and gully slope

WU RE RS WY a b R
(%) Bk m)  HEK (m)

25 78.75 26.25 1.3332 60.88 0.9660
30 7350 3150 1.4650 80.(2 0.9661
35 68.25 36.75 1.5862 100.84 0.9662
40 63.00 42.00 1.6988 12320 0.9663
45 57.75 47.25 1.8071 14701 0.9%78
50 5250 5250 1.9043 17218 0.9%63
55 47.25 57.75 1.9%44 19865 0.%84
60 42,00 63.00 2.0666 226.34 0.9593
65 36.75 6825 2.1450 25522 0.9599
70 3150 7350 2.2298 28522 0.905
75 26.25 7875 2.3115 31632 0.9%10

, Biigk b

FCA 43 5304 0.00% . 12.33% ., 25.01% . 78.78%LA 2 100.00%., TE I 5 Ff i 5+
TRHYEE A2 ph AR 7 5k 149.58 t-hm?+a’ . 144.54 t-hm?-a', 115.97 t-hm>-a", 38.76 t-
hm?-a” L %% 29.80 t-hm?-a'. #I45# H LGB SR MEBIEMCR, RIBEHELSHR A
0.987, W& TEMERIA 170980, FREBIG AKXy = 166.83¢*™, #5446 H L]

0.00%H 23T .
4.3 g

FIRT, BASEUE T IR S s ey B R A2 (s 5", w5 i+
SRR, M T IR ARUS ) e AR R, RS TR R TR
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SR AR b AR RO, B e SR R A AR XY TR BRI K T R I e A
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Influences of Terrace Construction and Check Dam Silting—up
on Soil Erosion

GAO Haidong', LI Zhanbin"?, LI Peng’, JIA Lianlian’, ZHANG Xiang’
(1. Institute of Soil and Water Conservation, CAS and Ministry of Water Resources, Yangling 712100, Shaanxi, China)
(2. Key Lab of Northwest Water Resources and Environment Ecology of Ministry of Education, Xi'an University of Technology,
Xi'an 710048, China)
(3. Upper and Middle Yellow River Bureau, Yellow River Conservancy Commission of the Ministry of Water Resources,
Xi'an 710021, China)

Abstract: To research the terrace construction and check dam silting-up soil erosion effects,
this paper firstly established a generalized model consisting of terrace, slope land, steep slope
grassland, and check dam land in hilly and gully region of Loess Plateau, defined the pioneer
phase, transitional phase and climax phase. Then it used the revised universal soil loss
equation (RUSLE) to analyze soil erosion modulus in different periods. The results showed
that pioneer phase and climax phase are the limit state of soil and water conservation. In
pioneer phase, soil erosion modulus is 299.56 txhm?®xa"' and 136.64 txhm’xa" in the upper
and lower parts of demarcation of hill and gully slope, respectively, and the average erosion
modulus is 229.74 txhm”xa". In climax phase, soil erosion modulus is 39. 10 txhm™”xa"' and
1.10 txhm™xa™" in the upper and lower parts, and the average erosion modulus is 22.81 txhm?x
a'. In the transitional phase, with the increase of the ratio of the terrace, soil erosion modulus
index is reduced at upper Mao sideline; with the increase of the sedimentation of the height,
soil erosion modulus shows a linear decrease at lower Mao sideline.

Key words: soil and water conservation; Loess Plateau; RUSLE; succession



