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Abstract Herein, to address the challenge in measuring the small-angle backscattering intensity of water bodies,
the water Scheimpflug lidar system was designed based on the Scheimpflug imaging principle. The design,
simulation, and construction of this water Scheimpflug lidar were presented, and the flume experiments were
conducted on deionized water, tap water, and river water. Moreover, the distance correction method under the
condition of multi-measurement media was discussed in detail. The variations in width and intensity of the
backscattered beam were compared with the measured data by the spectrophotometer. Results indicate that the
width and intensity of a laser beam can represent the beam attenuation and simultaneously characterize the
backscattered optical intensities in different water bodies. Furthermore, the data from the spectrophotometer have a
good consistency with those from the water Scheimpflug lidar system.
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Table 1 Comparison of data from spectrophotometer and water Scheimpflug lidar

Spectrophotometer Water Scheimpflug lidar
Water Absorption coefficient / Beam width decay Scattered light intensity decay
Absorbance
m ! rate /m ! rate /m !
Deionized water 0.0027 0.158 0.463 0.618
Tap water 0.0052 1.243 1.014 18.866
River water 0.2346 24.182 14.302 126.741
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