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Detective method and analysis of atmospheric
slant visibility for lidar
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Abstract: A new detection method taking advantage of multi-elevation angles with lidar is presented
for measuring atmospheric slant integral visibility. In this method, the extinction coefficient was replaced
by optical depth in order to solve slant visibility. This method overcomes the defect wherein values of
slant visibility are hard to detect precisely because of multi-scatter of atmosphere under low-visibility .The
method also improves the precision of meteorological parameters for the take flying -off and landing of
airplanes. Moreover, the Monte -Carlo method was used to simulate integral visibility measured by the
above method on the three different conditions of atmospheric extinct distribution. The results show that if
appropriate system parameters, such as laser pulse energy, integral accumulated time, narrowband light
filter bandwith, etc., are selected for a satisfactory signal-to-noise ratio, this method is valid and the error

is less than 4.3%, providing the lidar is designed in the field of laser exploration as well as homogeneous
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atmospheric extinct distribution.
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Fig.4 Slant optical depth of three models
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