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Abstract

Five small watershed of seriously soil and water loss were selected as case study. The superposition
spray type rainfall simulation control system was used to explore artificial simulated rainfall experiment
combined with observed rainfall of farmland soil and water conservation monitoring method. Respec-
tively within 5 terrace management of small watershed in the three different slope location construction
20 m x 3 m’s experimental plot, the three-year 59 games simulated rainfall experiment and flood season
over 158 natural rainfall observation, used to analyze the benefits of soil and water loss control. The
monitoring results show that the slope and rainfall intensity of soil erosion of slope affect significantly,
but the influence of the rainfall is relatively greater. Simulated rainfall experiment terrace land plot ru-
noff coefficient of 39.8% of the slope area, average slope area decreases in the soil erosion intensity is
77.7%. Natural rainfall observation terrace land plot runoff coefficient of 13.3% of the slope area, aver-
age slope area to reduce in the soil erosion intensity is 90.0%. The simulated rainfall experiment and
natural rainfall observation results are basically consistent, which shows that the benefit is remarkable
after terrace flow and erosion reduction.
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A 0 PR ELAR A [, AT BLIA g AR B W A6 24 B LA R o {ELER T B T R B Sk HEK R SR U AR K,
Rl i a Xt ot Sk KA WIS, DG, ARG KB A ZER AR 4% -
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Figure 1. Schematic diagram of stack artificial simulation of rainfall by spraying system
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5. BSMEERSR
5.1. BT HRUIPERISCIE ARUAL AL I3 2k 0 4T

SEGT 2011 4 1 H~2013 4F 8 15 3 il 120 /K, fExEAaMl. & T8/ AH. RNNXKIEREE, &
iR KE B PE 5 AN K LR VA BNAEGEAT TN TSR R SEES 59 ik, Hit, A 41N
TR R SCER P, 7 69.5%: A 18 I N TR R SLIR A UL, 7 30.5%. PRIk, 3N X FIAf /N X
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PABE R =B A M G L3 1, BRI /N XN TR B M = i L i 4 ik 32 2.

HH 22 1R A% 5 AN /NGB b 5256 /N XN T ABLADA A Y S 36 P i 3 29 379, HT 43 5 K #6135 0 16.82%,
P 5 R P40 53%, SERRTHIBRM SN 57.9 mm, B3 AECFEIN 0.231, P HIEEhERE 64.45 tkm?,

9 2 AR BN TBDLRE RS2 50 7= 2L 12 3R, BT H -3 S /KN 23.96%, HE 7 05 R T
N 58%, SERRTHIFE W EA 54.9 mm, R ARKCFN 0.092, P LR MEREE 14.37 tkm?,
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HARFE R I T 2011 4F~2013 4FFZE(5~10 H), fExBEAMl. B8/ RH . RNXMEFELE. SEEiE
Bl KE BB 5 AN/NRIILTERL T ERERTWI 158 K. SGivt4HT, /N DU B R~ 35 [ RS 7=
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f7e 3 AN, ARV 2012 4E KRN 1133 mm, HEEZETFEIKCE, I EA FE i R 33 45
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TrEAR, WIS E AR 2012 4 33 I H ARFE T 2° b A 11.8° AR R 87 0 0.21 #110.26, 12
ThBRE 435 843.33 t/km? A1 1996.67 t/km?; 2013 4F 19 37 FH SRFERT 2° 3 AN 11.8° 3 4297 2 ¥y 1l 0.07 A1
0.09, {RMHiREE 4> 514 30.50 tkm? fl 53.33 t/km®. WA BES B - 312 0ok G, 27 bRl 11.8° B /N X 4%
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Table 1. The analysis and statistical table of artificial simulating rainfall in sloping fields test plots

= 1 S/ X A THEMMERA~RIER AT S TR

SIS
N A 1 R A
' e R TS T S
FIKE (%) e &L

8  HF—Ik  2011/1/26 21.58 0 W, R
8 IR 2011/6/29 19.51 100 B, R
8  E=k  2011/12/22 12.16 70 W, R
8 Pk 2012/9/10 9.04 100 M, R
14.3° -k 2011/6/30 20.45 100 B, R

Al
14.3° #H=I  2011/12/23 11.41 70 W, A
14.3° #PUk 2012/9/10 10.59 100 B, R
15°  #H—k  2011/1/27 16.05 0 . A
15° -y 2011/6/30 20.65 100 B, R
15° IR 2012/9/11 10.74 100 B, AR
10.5° FH—k  2011/6/27 21.65 10 B, FTER

/INFRH
10.5° =¥  2012/9/7 23.94 85 W, HUA
100 ¥k 2012/9/20 29.05 90 i, X

HE T
100 #EPgYk 2013/1/17 35.08 0 B, 14,
20—k 201212129 3.92 0 M, R
2° TR 2012/8/31 16.39 20 B, R
2° =¥k 2013/1/13 20.55 10 B, AR

kb
11.8° #H—¥k  2012/3/1 5.68 0 B, R
11.8° =k 2012/8/31 27.67 20 B, R
11.8° =y  2013/1/13 20.22 10 B, R
70 E—ik 2012/2/12 17.08 0 B, R
7 ik 2013/1/10 12.92 100 W, A
70 H=Ik 2013/8/30 13.58 100 B, R
13° Ik 2012/2/12 16.55 0 B, R

B 130 Ik 2013/1/10 13.57 80 W, HUA
13° =k 2013/8/29 14.06 100 B, BOR
18°  H—y¥k  2012/2/13 16.39 0 M, R
18° Yk 2013/1/10 13.81 80 W, R
18° =¥k  2013/8/30 13.53 100 BH, R

Ty 16.82 53

it FH
PR PR E

(mm)  (mm)
84.8 61.6
84.8 52.2
84.8 44.1
84.8 59.9
84.8 58.5
84.8 60.5
84.8 50.9
84.8 61.5
848 424
84.8 61.1
72.4 53.4
72.4 52.6
61.2 121
61.2 62

69.2 84.7
69.2 478
69.2 56.7
69.2 63.7
69.2 61.2
69.2 53.2
86.8 53

86.8 71.4
86.8 59.8
86.8 74.7
86.8 76.3
86.8 59.7
86.8 76.6
86.8 55.5
86.8 52.2
79.7 57.9

PR L IR
PR R R R
m)  ZH (ko)  (tkmd)
1402 0379 20664  344.40
2145 0685 13436 22393
0232 0088 0.032 053
0.087 0.024 0.117 1.95
1513 0.431 28.741 479.02
0.643 0.177 0.204 3.40
0.009 0.003 0.005 0.08
0.017 0.005 0.131 2.18
0629 0247 10396 17327
0022 0007 1646  27.43
033 0103 1.04 17.33
0037 0012 013 217
0213 0293 0833 1388
0277 0074 0501 8.35
0006 0012 0.037 0.62
0909 0317 1.37 22.83
001 0003 0.139 2.32
0.2 0.052 0.951 15.85
0.985 0.268 2.92 48.67
0.058 0.018 1.05 17.50
1.14 0.447  4.096 68.27
2241 0527 0821 1368
2105 0587 0.335 5.58
1979 0443 134 22333
2683 0586 0884 1473
1382 0.386 0.711 11.85
0.815 0.177 7.03 117.17
0.257 0.077 0.087 1.45
0.927 0.296 0.425 7.08
0.802 0.231 3.867 64.45
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Table 2. The analysis and statistical table of artificial simulating rainfall in sloping fields test plots
= 2. B/ X ATRINER = RIER S HEIT R

| s ‘ I%i?ft% T T FERAE B2 i
AN B e SN Eﬁ *A i B epm R B (R
FREOR) e i mm) MM ) A% Eko)  (Ukmd)

Al 143 FEIRK 201471 17.46 20 B, X 84.8 61.9 1146 0309 1.954 3257
7.8  FHPUk 2012/9/6 27.54 70 B, WA 72.4 46.7 0.182  0.065 0.012 0.20

A 9.8° Yk 2011/6/26 2252 0 W, WK 724 58.2 009 0026 062 10.33
R 9.8° WK 2012/9/7 29.05 95 W, BUR 72.4 45.4 0.03 0.011  0.002 0.03
155° &I 2012/9/8 25.45 60 W, TR 724 57.2 0.066  0.019  0.008 0.13

8  HTK 2012/9/20 25.49 90 W, B 612 436 0.102  0.039 0.695 11.58

. 10° ik 2012/9/18 24.95 90 g, A 61.2 53.3 0.013  0.004 0.014 0.23
i 15° K 2012/9/20 33.46 90 W, X 612 50.2 0.419 0139 3733 62.22
15°  #PUk 2013/1/17 37.73 0 s, X 612 53.7 0.005  0.002 0.004 0.07

13° Ik 2012/2/11 16.73 0 BT, A 86.8 64.5 0.703  0.182  2.996 49.93

B 13° K 2013/1/9 13.14 80 W, X 86.8 63.7 0.481 0126  0.208 3.47
13° =ik  2013/8/28 13.95 100 B3, A 86.8 60.3 0.39 0.108  0.101 1.68

T 23.96 58 733 54.9 0302 0.092 0.862 14.37

Table 3. The analysis and statistical table of natural rainfall soil erosion results in Jike small watershed

3. HRVREBBRERDRRMENER SRR

I L W K 2k 11874k

(mm) e BEWEMmm)  BEWEmMM) sz 1R (Ukm?) R RhERFE (tkm?)
2012 1133 33 9.5 841.5 0.21 843.33 0.26 1996.67
2013 852 19 115 495.0 0.07 30.50 0.09 53.33

KA, 27D 11.8° W 7E B B K1 2012 EAR R R AU N B 5/NTT 2013 4E16 3 £, (RVREREE 43 51A
2013 4E ] 27.65 {5401 37.44 1%, FUIPET EXT Y 2 phiumn 532, MR IV & PR 2 En R ERK

6. &

1) SO R S IR R AR B I ORI P i A M 2 SRR« e AR K B b K LR R 1 SR ORI, W
ROV R B0 A L AR ki FEE B S, (L AR I o SR b AR o 5 B ) S0 O PR T 9 AR e
SO o SRR S R KR 2 A R 2R K LR R BT, 0T 3 RO b b S AR D E v X R .
RN 2012 4F 33 37 AR FE RN 2° AT 11.8° S b AR IR R 50 90 0.21 F10.26, 4= 1h5i5 5 43 1)y 843.33 t/km?
1 1996.67 t/km?; 2013 4F 19 37 [ SR FE I 2° i AT 11.8° 3 1420 2 50535l J9 0.07 A1 0.09, 131k 4351 30.50
t/km? 1 53.33 t/km?®;  FI4ERIZI RBARZE AR, (AR IHERSE 2 7 0 5 .

2) AT ASTADL I R S50 AR Dok Tl R R o0 AT AR T 1 4R A R N PRI IR ek 88 2 e AT R B, S SO S R
TV R o B I o AU T LA U 1) (1 e M AR I R B B /N X () 39.8%, T+ H AR el R A i b /N DX U
T7.7%; AR R AL 2 1A N X AR I R ECN /N X 1) 13.3%, P35 3845 ik F e i b /N X k2> 90.0%,
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Tt I 35 5O F A R ek 5 2 40 I 4

3) MRV EIf 52 3 A SRBEM KA, 2012 4F 33 4 M i FE P4 &4 25.5 mm, 2013 4F 19
W R B R 26.1 mm. AR R 00 T X R MY R, U8 B AR RR RN I R R B e L, B
ORI SE

4) HEFLEE R KA B SR WIS S N AL I S0 AR 255 Bk LR RRIS M7, mTHESR t %/
W R, AR DIRERME, LIRRMEESESE, feif e 2 E i o o K LR R, B
b B AR I I A B ITE DX P R RN L AR PR IS o T A s ) 45 R 3580 2 3 eSO S YRR IR A e R
SEPL T R R L A B AT S R IER R G, ansTVEANY T R b o VR BRI H S JE A IR R R
YLEIZ IR VAR AT, AT

5) MBEIIFBRE, 1 UK AN AR Y S50 A0 AR B MOULINAR 25 & 1 5 R T = r Sop K i ok
AR FK EARFEE I T AR, B SRIevE . FRntE . IFHE . 2 EAOUR R T 70 T K AR W s vk
WER, N R K T IRUR AR R T HINALR, N m B HK TR R SR VR B v, B
o FARSCHERI W SR PR T B 224k

EEWH
AR LR LR AR I TREK LR IR S5 PP 1T H (2010y-01); 7K A 2 1447 ML 15T H (201001058) -
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