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Fig.1 Runoff plot for simulation test
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Table 1 Ratios of laboratory and field value of sediment yield and
runoff volume
[REEH B 4h b 2 Y m mAR LL
Rainfall Ei=ton Ratio of slope area in laboratory and field/(m*m™)
intensity/ Index 40/1.0  60/15 8020 10025
(mmh™)
FEYb R 2337 1.132 0.504 0.335
50 ‘
B 11.927 3.050 1.594 2340
60 PR 1.377 0.754 1.260 0.331
R 3.332 2.544 2.292 2514
70 PR 1.675 2.568 0.987 0.164
Bt 3.646 1.743 1.352 2.163
20 FEYb R 0.267 2.940 0.069 0.300
iRt 1.576 3.924 0.596 2369
90 PR 1.825 1.234 2.219 0.474
R 4.449 2.208 1.967 2.747
FEYb R 2.004 1.925 1.448 0.703
100 ‘
B 3918 1.514 1.601 2.101
110 PR 1.638 2.078 1.525 1.010
Bl 2.964 1.546 1.565 1.742
120 PR 1.226 1.632 1.640 1.434
(EXia 2.763 2.024 1.597 1.835
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Z/AMEE 50 em W FIRGIM =N LAE, BFAMEAL 15
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MR AR R R B R 5:00—9:00 R EL /N 3k
17, AHREE I 2 rp W% 2 475 88 2 52 3 AU IAD 1) W 1 52 i
B T oy 25 2OV B AN LR G R B AR X — . R E
TN B NS TR T AR AL /N X A 342 b A 4 5 9 58 A 49 K
BIREERES (B2, B3, MEANEA LR
IO AHNT 02 AR A, 5 P A R S 0 10 o Y
IR 3R A 50 mm/h 3K F] 120 mm/h I, N 2.5 m? [HIAR
4R AR IE Y 0.107 kg/(m*min), EF4h 10 m? T
HAIE A 0.039 kg/(m*min), BIEFAMEJ/N X AR b 54 e
SONRTE ) 37.00%. SRTM, 12 kA 5 b T AR 1R 4 K ==
545 RIPEBNBF, RRAREER I H 52 i
AR AT FE, BFAME AR BE T AN . Y 53 36 K
R R, FHESNTER, W L2 s B
SR, 2N AMERLNRIS F Gt xR P AR A 0.000,
Bz /N 0.05, 1 T AR o - 3R i B B e N B
MR EY (£ 2) , B, SR
EN B AMERERLE &M R S5 WERE 0.01 KPR E
MR 2 B DG, AHOC RECA /T 0.838, T ST AH
KRN RS FRAEEE 0.01 K E2HKE
FIEAHE, AN RNR I A SR B AR, A SC R
38 0.947, 0.715, BLEAAM ELAR TRIEAR, BER 51200
P8R 2 T BE B0 R 1 1 BRI R AR, 24 WY SR AN
FH T U B AR BN, 78 (R PR R sz R AR K E A2 3l
(261, BL 2 ok B4R /N X A AT, {3 15 BT BN X
WIS kb, — 5 S AR &, 55— 7 TH 2 e B
2ok 7y, Wi FEEF MR RN FEN . Bk, AR
IG5 45 H S RE 7 B kb F 5 P A AR AR 6 48 SR 5 T AR
AH IR T BT A1 5 b - 39842 ok i

F2 RMERH. FREHSER. REBEXES T
Table 2 Correlation analysis of erosion modulus and runoff
modulus with area and rainfall intensity

= Laboratory HF4h Field
iibr R RS RWEE RRE
Index Erosion Runoff Erosion Runoff
modulus modulus modulus modulus
W 0.852" 0.943" 0.839" 0.838"
Rainfall intensity
M Area 0.355" 0.142 0.079 -0.186
RRAEL o o
Runoff modulus 0.947 1.000 0.715 1.000

VE: TP<0.01, " P<0.05 (32 AMSEE) .
Note: ""P<0.01, * P<0.05 (32 measured values).
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Fig.5 Varieties of sediment discharge of unit width with runoff duration in field and laboratory
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Laboratory and field erosion differences under rainfall on Loessal slope in
Western Shanxi, China

Fu Xingtao!, Wang Qihua®, Wang Jinzhi®
(1. College of Water Resources Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China;
2. Institute of Soil and Water Conservation Shanxi Province, Taiyuan 310045, China)

Abstract: Soil erosion modulus from laboratory modeling is often used to predict soil and water loss for a specific area in the
field. Therefore, this study aims to investigate the erosion difference between laboratory and field simulation under various
intensities of rainfall and areas on a loessal slope in western Shanxi, China. An emphasis was placed on the laboratory
modeling and in-situ simulated rainfall events in the field. A systematic analysis was made on runoff modulus, erosion
modulus, sediment discharge of unit width and rill development between laboratory and field. The intensities of simulated
rainfall were set as 50, 60, 70, 80, 90, 100, 110, 120 mm/h, combined with natural rainfall events in the study region. A
coefficient of uniformity above 85% was, considered in the simulated rainfall, similar to the raindrop distribution and size in
the natural rainfall. Calibration of rainfall intensities was conducted at the beginning of each experiment. In the field, the
runoff/erosion catchment plots were established in the size of 2, 3, 4, 5 m (length) and 2 m (width) in Wangjiagou small
watershed in western Shanxi, while in the laboratory, that in the size of 2, 3, 4, 5 m (length) and 0.5 m (width) in the Taiyuan
University of Technology. The soil surface was bare, where the soil type was loessal, and the slope gradient was 20°. Initial
water content of soil was determined all the same in simulated experiments. Each rainfall event was repeated two times. The
period from the rainfall beginning to runoff occurrence was recorded as “runoff occurrence time” during each rainfall event,
where the duration of each rainfall simulation was 30 min from the appearance of runoff. All samples of runoff and sediment
were collected in the polyethylene bottles with the volume of 1 L at the bottom end of the plot at 2 min intervals, as the final
runoff volume and sediment yield. The erosion modulus and runoff modulus were analyzed with the rainfall intensity and area,
in the field and laboratory, indicating significant correlation between rainfall intensity (slope length) and sediment yield. Rill
morphology and sediment discharge of unit width were further measured to explore difference between field and laboratory.
The results showed that laboratory measurements were greater than those of field in-situ simulation. When the slope area of
field was 4 times that of the laboratory, the runoff and sediment yield were not 4 times, where the larger the area was, the
smaller the ratio of erosion was, indicating that the amount of soil erosion in the field cannot be predicted simply by the
laboratory measurements. The rainfall intensity had also greater impact on the runoff erosion than the area. Under the same
rainfall condition, the rill was more likely to occur on the laboratory slope surface, and more developed than on the field,
which was more inclined to cut rill deep to enhance the runoff erosion force of laboratory slope. Under certain rainfall intensity
and slope length conditions, the mass flux tended to be stable after the first peak at the 10-14 min in the field, while the peak
appeared at 4 min in the laboratory, where the value was 1.58-10.40 times of that in the field. It showed that the sediment
discharge of unit width and its fluctuation in laboratory were higher than that in the field, and the response time was shorter.
Keywords: rainfall; runoff; erosion; western Shanxi; Loessal; laboratory and field; differences analysis



