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Application of Simulated Rainfall Experiment in Yunnan Slope Farmland Management
WEN Chao-ju (Bureau of Hydrology and Water Resources in Yunnan Province, Kunming, Yunnan 650106 )
Abstract

practiced and applied in soil and water conservation monitoring in Yunnan Province, law of runoff yield and concentration of slope farmland was

A simulated rainfall experiment system was introduced, which was economical, convenient, feasible and reproducible, and it was

studied. According to the artificial simulation of rainfall runoff, the statistical simulation data of rainfall experiment terrace and slope residential
district a total of 59 performances of small watershed slope terracing after experiment, the effect of comprehensive treatment of soil and water loss
was analyzed. The results showed the soil slope to terrace ridge after the ladder played a role of rainfall interception, strengthened rainfall infiltra-

tion, improved soil moisture, reduced surface runoff formation. Soil loss and erosion intensity were significantly reduced, and the effect of water

storage and soil conservation was significant.
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Fig.1 Location of 7 small watershed projects of slope land treatment project (2 stage) in Yunnan Province
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Fig.2 The simulation system of superimposed spraying simulated rainfall
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Table 1 Runoff yield monitoring results of artificial rainfall simulation in slope plot of 29 screenings

R TZ
Experimental environment
S N . L M2 A N =
Wk S e R P TORE R Lo B RN
" S (M) B " KA e A Runoff UL Erosion Erosion
Name . Experiment g iy | i o Design Average . Runoff . .
No.  Slope Experiment oil moisture i 3 . . yield - amount intensity
of small ) date f rainfall rainfall B coefficient 2
hed ° times content Vegetation Weather m kg t/km
walershe: before  coverage . mm mm
. condition
experiment %
%
BN 1 8.0 51y 2011-01-26 21.58 0 i , UL 84.8 61.6 1.402 0.379 20. 664 344.40
Zhangbishan 2 8.0 2y 2011-06-29 19.51 100 B B 84.8 52.2 2.145 0.685 13.436 223.93
3 8.0 3% 2011-12-22 12,16 70 B, BUA 84.8 4.1 0.232 0.088 0.032 0.53
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Experimental environment
o N . NI A b et -
i B AR g RREE L O T
AR 5 () w3k B H HEgoKE MRk - R I Runoff ~ FEALA% Erosion Erosion
Name . Experiment Soil moisture 2% fF Pl Design Average X Runoff . X
No.  Slope Experiment oil moisture i e o . yield - amount intensity
of small o N date . o L rainfall rainfall 3 coefficient 2
times content Vegetation Weather m kg v/km
watershed before  coverage the mm mm
. condition
experiment %
%
4 8.0 54y 2012-09-10 9.04 100 [, 74K 84.8 59.9 0.087 0.024 0.117 1.95
5 143 2% 2011 -06-30 20.45 100 [, 1K 84.8 58.5 1.513 0.431 28.741 479.02
6 14.3 3% 2011-12-23 11.41 70 WU 84.8 60.5 0.643 0.177 0.204 3.40
7 143 4y 2012-09-10 10.59 100 [, 7% 84.8 50.9 0.009 0.003 0.005 0.08
8 15.0 %51y 2011-01-27 16.05 0 WX 84.8 61.5 0.017 0.005 0. 131 2.18
9 150 2y 2011-06-30 20.65 100 [, 14 84.8 2.4 0.629 0.247 10.396 173.27
10 15.0 454y 2012-09-11 10.74 100 B, 0K 84.8 61.1 0.022 0.007 1.646 27.43
bk 11 10.5 413 2011-06-27 21.65 10 B, 72.4 53.4 0.330 0.103 1.040 17.33
Masanglinwa 12 10.5 453y 2012-09-07 23.94 85 W, UM 72.4 52.6 0.037 0.012 0.130 2.17
HilE 13 10.0 %52¥% 2012-09-20 29.05 90 X 61.2 12.1 0.213 0.293 0.833 13.88
Tuotangou 14 10.0 %53¥% 2013-01-17 35.08 0 W, 61.2 62.0 0.277 0.074 0.501 8.35
FHH} Jike 15 2.0 #51W% 2012-02-29 3.92 0 B, MU 69.2 84.7 0.006 0.012 0.037 0.62
16 2.0 427 2012-08-31 16.39 20 BI,BON 69.2 47.8 0.909 0.317 1.370 22.83
17 2.0 43¥% 2013-01-13 20.55 10 BH, MK 69.2 56.7 0.010 0.003 0.139 2.32
18 11.8 451y 2012-03-01 5.68 0 B, MUR 69.2 63.7 0.200 0.052 0.951 15.85
19 11.8 %523k 20120 -08 -31 27.67 20 BH,MOA 69.2 61.2 0.985 0.268 2.92 48.67
20 11.8 453¥% 2013-01-13 20.22 10 B, BK 69.2 53.2 0.058 0.018 1.050 17.50
B 21 7.0 1y 2012-02-12 17.08 0 F,Mx 86.8 53.0 1.140 0.447 4.096 68.27
Luowan 22 7.0 2% 2013-01-10 12.92 100 B, P 86.8 71.4 2.241 0.527 0.821 13.68
23 7.0 3% 2013-08-30 13.58 100 AKX 86.8 59.8 2.105 0.587 0.335 5.58
24 13.0 1y 2012-02-12  16.55 0 FH,Mx 86.8 74.7 1.979 0.443 13.400  223.33
25 13.0 H52¥%  2013-01-10 13.57 80 MR 86.8 76.3 2.683 0.586 0.884 14.73
26 13.0 3% 2013-08-29 14.06 100 1,744 86.8 59.7 1.382 0.386 0.711 11.85
27 18.0 1y 2012-02-13 16.39 0 BH,Mx 86.8 76.6 0.815 0.177 7.030 117.17
28 18.0 27k 2013-01-10 13.81 80 W, MMM 86.8 55.5 0.257 0.077 0.087 1.45
29 18.0 453y 2013-08-30 13.53 100 [, 7% 86.8 52.2 0.927 0.296 0.425 7.08
9 16.82 53 79.7 57.9 0.802 0.231 3.867 64.45
Average
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Table 2 Runoff yield monitoring results of artificial rainfall simulation in terrace plot of 12 screenings

Y EREL
Experimental environment
brey N RV R 12 V2 L — =
v T S il TR e o R RHGRE
AR e (i) W3R P H 7 HEOKE Rbk S R P Runoff LI Erosion  Erosion
Name . PR Experiment g iy o 2 g R Design Average . Runoff . .
No.  Slope Experiment oil moisture /4 T . . yield . amount  intensity
of small o . date v . A rainfall rainfall N coefficient 2
. times content Vegetation Weather m kg t/km
watershed before  coverage e mm mm
. condition
experiment %
%

FREELL 1 4.3 #HE2) 2011 -07-01  17.46 20 B 3R 84.8 61.9 1.146 0.309 1.954 32.57
Zhangbishan
LR bR 2 7.8 4k 2012-09-06 27.54 70 i, 72.4 46.7 0.182 0. 065 0.012 0.20
Masanglinwa 3 9.8 52y 2011-06-26 22.52 0 B 72.4 58.2 0.090 0.026 0.620 10.33

4 9.8 4k 2012-09-07 29.05 95 B R 72.4 45.4 0.030 0.011 0.002 0.03

5 15.5 #H4k 2012-09-08  25.45 60 B, o 72.4 57.2 0. 066 0.019 0.008 0.13
HaELA 6 8.0 23 2012-09-20 25.49 90 WK 61.2 43.6 0.102 0.039 0.695  11.58
Tuotangou 7 10.0 #5273y 2012-09-18  24.95 90 W, R 61.2 53.3 0.013 0.004 0.014 0.23

8 15.0 #E2¥k 2012-09-20 33.46 90 B BOX 61.2 50.2 0.419 0.139 3.733 62.22

9 150 #533% 2013-01-17 37.73 0 A 612 53.7 0.005 0.002 0.004 0.07
B 10 13.0 1% 2012-02-11 16.73 0 B AL 86.8 64.5 0.703 0.182 2.996 49.93
Luowan 11 13.0 £§2% 2013-01-09 13.14 80 i, SR 86.8 63.7 0.481 0.126 0.208 3.47

12 13.0 %33 2013-08-28 13.95 100 B, FHUXL 86.8 60.3 0.390 0.108 0.101 1.68

-4 Average 23.96 58 73.3 54.9 0.302 0.092 0.862 14.37
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Table 3 Non-runoff yield monitoring results of artificial rainfall simulation in slope plot of 9 screenings
; g+ N
N . I - y . : g5 1
- e ¥ NN T - e ety Bt PR AR ey
) F5  (Hih) wE s .EI Eﬁ Vegetation RALD Design Average Soil moisture }%g H 7J(%4
Name - ; Experiment Weather . . Soil moisture
No. Slope  Experiment coverage .. rainfall rainfal content before
of small o ) date condition . content after
times % mm mm experlmem .
watershed % experiment // %
ke 1 14.3 1% 2011-01-26 0 I , SR 84.8 31.6 15.03 22.05
Zhangbishan 2 15.0 3% 2011 -12-23 70 i, SO 84.8 43.3 10.41 21.52
LR YINES 3 7.8 51y 2011-01-22 10 g, XL 72.4 24.1 20.25 40.92
Masanglinwa 4 9.8 1 2011-01-24 10 i, T 72.4 36.9 19.59 22.32
5 10.5 2k 2011 -12-20 85 I, R 72.4 50.7 17.67 23.36
6 15.5  #513% 2011 -01-23 10 I, A 72.4 18.0 29.12 46.23
i 7 8.0 M1y 2012-02-02 O I, SR 61.2 90.4 25.17 55.74
Tuotangou 8 10.0 1y 2012-02-03 O [ 61.2 59.2 27.94 75.94
9 15.0  S13% 2012-02-04 0 I , SR 61.2 112.0 27.96 71.16
S5 Average 21 71.4 51.8 21.46 42.80
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Table 4 Non-runoff yield monitoring results of artificial rainfall simulation in terrace plot of 9 screenings
AN Wi ik HOBE Vi PmER ks AL
i3 i e LR ey witkEms PR E ERES G Ao 20
i) F5  (Hih) wER il .El ] Vegelation RAMD Design Average Soil moisture ij% H /k%‘
Name . Experiment Weather . . Soil moisture
No. Slope  Experiment coverage .. rainfall rainfal content before
of small o . date condition . content after
times % mm mm experiment .
watershed % experiment // %
ke 1 14.3  #537 2011-12-24 70 [ 84.8 58.5 8.09 20. 11
Zhangbishan 2 14.3 454k 2012-09-11 100 R 84.8 54.1 8.48 19.57
L pREE 3 7.8 252 % 2011 -06 -25 0 B, TOX 72.4 45.8 21.18 32.09
Masanglinwa 4 7.8 537 2011-12-19 60 i , SR 72.4 34.4 17.26 26.32
5 9.8 3P 2011 -12-20 70 B, IOX 72.4 50.7 17.86 31.07
6 15.5 52 % 2011 -06 -27 0 i, SR 72.4 54.9 22.12 24.75
7 15.5 453y 2011 -12-21 75 A, TR 72.4 35.7 17.39 21.69
EIRERA| 8 8.0 53 % 2013 -01 -17 0 i, SO 61.2 50.8 27.92 40.93
Tuotangou 9 10.0 53 W 2013 -01 -17 0 i, X 61.2 60.0 40.49 45.67
SE-Y Average 42 72.7 49.4 20.09 29.13
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