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Proposal on the Raman DIAL for lower tropospheric ozone observations in urban areas
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Abstract: High oxidant concentration is harmful to the human body. In urban areas, many damages to health have been reported.
Monitoring of ozone concentration is important for the elucidation of generation mechanism and occurrence prediction of high
concentration oxidant. The Rayleigh-Mie DIAL are not suitable for monitoring of lower tropospheric ozone concentration in urban
areas because of difficulty in aerosol parameter estimation. Since the Raman DIAL using Raman scattering by nitrogen molecules
can estimate atmospheric parameters, the measurement error decreases. We propose the Raman DIAL as an instrument for
monitoring of ozone concentration in urban areas and show the feasibility of measurement by error simulations.
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Fig. 1 Correction error of the Rayleigh-Mie
DIAL for realistic urban atmosphere model.
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Fig. 2 Principle diagram of the Raman DIAL.
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Table 1. Raman DIAL system parameters

Laser energy [mJ] 50
Pulse repetition rate [Hz] 100
Rnage resolution [m] 100
Telescope diameter [cm] 30
Optical efficiency [%] 20
PMT quantum efficiency [%] 20
Time resolution [min.] 10
Aon, Aon,shife [nm] 266, 284
Aogfs Aoff,shife [nm] 355,387
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Fig. 3 Aerosol correction error and statistical error of
the Raman DIAL.
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