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Ground-based Mie-scattering lidar data analysis with forward inversion method
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Abstract

Continuous operation of Mie-scattering lidars provide numerous information in all weather conditions. Al-
though ordinary backward inversion (Fernald) method provided a stable solution of backscatter coefficient,
a calibration range must exist and in cloudy conditions it was not applicable. In this study a calibration
constant at a near range is determined statistically with a long term dataset, and forward inversion was ap-
plied. In spite of sensitive dependency of initial aerosol value at near range in forward method, a reasonable
solution was obtained in both of clear and cloudy conditions in Japan. However, optically thick conditions

in Beijing produced ill results.
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Figure 1: Time-height sections of backscattering intensity at 532 nm (top), aerosol backscatter
coefficient with backward inversion (middle), and aerosol backscatter coefficient with
forward inversion (bottom), for December 12-20, 2006 in Tsukuba. Black portions in the

middle figure designate cloudy periods in which backward inverstion is not applicable.
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Figure 2: Time-series of ratio between I at 150m and S, at 150m (left) in December 2006, and
its probability density distribution (right).
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