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Suggestion for the Optimum Operating Methods of Rainfall
Simulator through the Analysis of Raindrop’s Characteristics
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Abstract : The characteristics of rainfall simulator are so important for the laboratory experiment of landslide
and sediment runoff. To analyze the characteristics of the newly designed rainfall simulator and decide its
optimum operating methods, we measured the rainfall intensity and the kinetic energy of raindrops with three
cases; Case I: different nozzle combinations and different input currents, Case II: only different nozzle combinations,
and Case III: only different nozzle sizes. On the base of the measuring results, we suggested two optimum
conditions (condition 1 and 2) for the artificial rain simulation. Although there was large difference between
the characteristics of natural rainfall and those of simulated rainfall, the kinetic energy distribution of newly
designed rainfall simulator was similar to those of many previous studies. However, the new design of rainfall
simulator having the characteristics of natural rainfall will be needed for further detailed laboratory study
reflecting the natural conditions.

Key Words : Rainfall simulator, Raindrop characteristics, Spatial distribution of rainfall intensity, Kinetic energy
of raindrops, Optimum operating method
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- Nozzle: 1,3,5,7,9
- Nozzle diameter: 1.5 mm

Q =3.5L/min Q=4.5L/min
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Q=3.5 Q=4.0 Q=4.5 Q=48
Mean 105.55 9.19 105.08 106.48
SD. 33.2 30.68 35.83 38.8
Coef, of Variation 0.31 0.31 0.34 0.36
Coef, of Skewness 0.39 0.46 0.22 0.59
CU (%) 73.4 73.2 69.6 69.9
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- Nozzle: 2,5, 8
- Nozzle diameter: 1.5 mm

Q =3.0 L/min
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Q=2.0 Q=25 Q=3.0 Q=3.5
Mean 62.5 82.08 78.12 12575
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Coef, of Variation 0.46 0.48 0.26 0.48
Coef. of Skewness 0.23 1.48 0.67 0,62
CU (%) 62.1 65.3 79.6 61.6
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- Nozzle diameter: 1.5 mm
- Input Q= 3.5 L/min

Nozzle: 1, 3,5,7,9
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Nozze: 1,3,5,79 Nozzle: 2,58
Mean 105.55 12575
StD. 33.2 60.73
Coef, of Variation 0.31 0.48
Coef, of Skewness 0.39 0.62
CU (%) 73.4 61.6
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