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Calibration of Simulated Rainfall Intensity and Its Spatial
Distribution for Trough Rainfall Simulator

XIE YUN, LIN Xiao-juan, LIU Ying-na, ZHENG Yuarrzhi, LIU Bao-yuan, ZHANG Guang hui
(State Key Laboratory of Earth Surf ace Processes and Resource Ecology,
School of Geograp hy, Beijing Normal University, Beijing 100875, China)

Abstract: Artificial rainfall simulator is a very effective experimental device for studying the impacts of raimr
fall on infiltration, runoff, soil erosion, and sediment transport, because it can simulate natural rainfall with-
out temporal and spatial limitations. A trough rainfall simulator was designed, which could simulate similar
rainfall characteristics to those of natural rainfall. T o provide a guide for users to make and use the appara-
tus, an experiment for calibrating simulator’ s rainfall intensity was conducted with single nozzle raining and
multiple nozzles together at the height of 2.5 m. Results show that the rainfall intensity simulated by this
simulator ranges from 11.3 to 132. 5mm/h. Single nozzle raining has a rectangular rainfall area of 5. 4 m”, 2
m width parallel to simulator and 2. 7 m length perpendicular to simulator. Combined multiple nozzles are
needed to generate a uniform rainfall intensity distribution. The combining experiment indicates that the
optimal distance between two close nozzles is 1. 1 m in the swing direction and 1. 5~ 1.6 m in the perpendicu-
lar swing direction. The homogeneity coefficient of simulated rainfall intensity is more than 0. 89. One
trough rainfall simulator is composed of five nozzles and the distance between the two close nozzles is 1. 1 m,
which direction is called swing direction. According to the experimental area, users can choose the number of
nozzles and simulators themselves and the suggested distance between two simulators is from 1.5 to 1. 6 m.
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