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We have developed a method that |eads to the precise characterization of aerosol properties near
the ground level on the basis of forward scattering measurement of a laser beam. The resulting aerosol
parameters wil | be useful for the accurate analysis of the portable automated |idar (PAL), developed
and operated by GEReS, Chiba University. In particular, the advantage of the new approach is that
it enables the analysis of the PAL data even under cloudy conditions, where the conventional lidar
analysis based on the backward integration cannot be achieved. The aerosol extinction and |idar
ratio (ratio between the aerosol extinction and backscattering coefficients) can be derived from
the result of a measurement in which the Mie and nitrogen Raman signals are measured using the round
trip of an UV laser beam over a path length of 100 to a few 100 m. In the actual experiment using
a 351 nm Nd:YLF laser, we have demonstrated that such a scheme provides us with the Mie, N, Raman,
as well as the water vapor Raman. Also the relation between the forward- and backward-scattering
intensities has been derived assuming realistic aerosol models. The obvious advantage of the present
method is that as compared with the conventional Raman |idar measurement the use of intense light
in the forward scattering regime contributes tominimizing the time span needed for the measurement.
At the same time aerosol quantities can be measured under in-situ conditions, as opposed to the
sampling measurements that inevitably cause changes in aerosol properties. This type of laser
measurement can possibly be applied to monitoring environmental changes in factories and plants
through Raman measurement capabilities, as an extension of the differential optical absorption
spectroscopy




