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Remote sensing of aerosol optical properties
from the combination of active and passive sensors
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Abstract: An algorithm to estimate the vertical profiles of aerosol optical properties from the combined
analysis between the lidar and the sky radiometer measurements was developed. The optical properties are
estimated by two steps. At the first step, the columnar optical properties are estimated form the sky radiometer
and the depolarization ratio of the lidar. At the second step, the vertical profiles of the optical properties are
estimated from the lidar data and the columnar properties obtained in the first step. We applied this algorithm
to the measurements at Tsukuba, Japan. The results showed the detailed vertical structure of the locally
emitted and the transported aerosols. Furthermore, the vertical profiles of the solar heating rate by aerosols
were evaluated from the estimated optical properties.
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{a} Extinction coefficient at 532nmj{1km} {b} Single-scattering albedo at 532nm
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Fig 1. The vertical profiles of the estimated extinction coefficient (a), the single-scattering albedo (b), the

asymmetry factor (c) at 532 nm, and the solar heating rate (e) on April 2 2012.



