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Estimation of a Boundary Condition in the Lidar Inversion with the Atmospheric Model
o Kengo Iokibe, Yoshitaka Toyota, Ryuji Koga and Osami Wada
Okayama University

Abstract:
lidar signal. The algorithm determines aerosol-free regions after fitting a measured lidar return to a

An algorithm to search an aerosol-free region in the lidar range is tested with a measured

theoretical return profile calculated with the molecular model. In its application to the lidar signal, it
determines the best region. The best estimation, however, derived an unreasonable lidar inversion so-
lution: the retrieved total backscattering coeflicients were less than the molecular ones at some heights.
A system property, transient response, was discussed as a factor that could cause the unreasonable

result.
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Fig.1 Results of the fitting of the molecular pro-
file, Eq. (3), to the actual lidar return signal.
The solid curve is the range-corrected lidar re-
turn at 18:15 on Apr. 29, 2004. The dotted and
dashed one are the estimated Xm fitted in the
height ranges [5.400 km, 5.700 km] and [6.906 km,
7.206 km], respectively. The dotted is a failure
example because it is greater than measured X
in lower range. The dashed is the best one that

determined through the optimizing procedure in
§2.2.
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Fig.2 Residuals for the trial range of fittings.
The root-mean-squared residual €,(z) came to the
minimum when z, = 6.906 km.
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Fig.3 Height profile of the backscattering co-
efficient obtained with the proposed algorithm.
Height profile of total (aerosol and molecular)
backscattering coefficient retrieved from X that
was modified with those of the best Xm from
6.906 to 7.206 km. Boundary condition was as-
sumed as aerosol-free at 7.056 km in the course
of the Fernald inversion. The dashed one shows
the molecular model.[10]
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Fig.4 Base line drift in the lidar return. The
dashed line is the base level before laser pulse
transmission (¢ < 0).
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