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ABSTRACT

Due to the announcement and implementation of Spatial Planning Act and other
acts, and the more frequent extreme rainfall events, the issue of hillslope conservation
has once attracted the attention again. To evaluate soil erosion on slopes in watersheds
by rainfall erosion experiments in the laboratory, constructing a rainfall simulator of
laboratory-scale, which is capable to produce high-intensity rainfalls, is an essential
issue. However, under current situation, the cost of constructing a rainfall simulator
from manufacturer is expensive, and the apparatus is expected to be tailored according
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to different experimental purposes, hardware structure, and its performance. Therefore,
how to make a rainfall simulator of laboratory-scale with reasonable cost, good
performance and stability under the limited budget is the primary goal of this study.
In this study, by referring to the structure and characteristic data of rainfall simulators
developed in previous studies, a laboratory-scale rainfall simulator that fits the tilting
erosion flume size and experiment purpose had been designed and constructed. The
performance of the rainfall simulator satisfies the standards as set in the previous
studies in terms of rainfall intensity and spatial uniformity, and the rain drop size
distribution, and terminal velocity. Consequently, the goal of this study is achieved by
constructing a rainfall simulator that produces rainfall events of designed intensities
with acceptable performance and stability at a reasonable cost.

(Keywords : Soil erosion, Rainfall simulator, Parameter calibration, Rainfall intensity, Rainfall
uniformity index)
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Table 1 The average intensity of the rainfall simulator.

BRI - UK S 2-2/3 KR

REEEMS - 4 7FREUBER 2 7> 25aREM

B | BICPHEENGRE | CPHERRGRE | B |HEEEEE)  CuC
1 73.456 95.35%
2 74.288) 74380 0.973 1.31% 93.66%
3 75.396 94.49%

REEEES - 4 73REEEkH

B ERREEMGRE | CPHERRRGREE | BRREfmE |HBEEEEE) CuC
1 84.913 93.58%
2 85.006  85.098 0.244 0.29% 93.26%
3 85.375 93.72%

PREECEH S * 4 7 PREIRRR—RE

B | EREERGREE | PR | RfmE |HBEEEREE| CuC
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1 99.143 93.49%
2 100.806|  99.759 0.912 0.91% 93.14%
3 99.328 92.47%
e RN TREPREEE T PR A R 4 R AT R
Table 2 The rain drop and final velocity of the rain simulator.
REARK A | RIRAR B | HIRAHK C
R ERIREDs, (mm) 2.382 2.313 2.232
U HER ) 8.24psi
WEEHETER (mis) 5.059821
75mm/hr BEEKE (m/s) 6.447 6.401 6.340
HEmImERE (m/s) 7.414 7.306 7.176
(%) 86.96% 87.62% 88.35%
FAIRES 2.000 1.923 1.798
U HER ) 17psi
WEEHETER (mis) 6.777326
100mm/hr BRERE (m/s) 6.787 6.661 6.441
HEmImERE (m/s) 6.793 6.661 6.441
(%) 99.91% 100.00% 100.00%
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