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Development of the Two Wavelength Lidar for Artificial Precipitation Experiment
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Abstract

This paper describes the development of a dual wavelength and polarization lidar system for the warm cloud
seeding experiments by Japanese Cloud Seeding Experiment and Augmentation (JCSEPA). The purpose of
the experiments is to evaluate the effects of the cloud seeding on the microphysical properties of the clouds
and precipitation based on the multi-sensor (ground-based and airborne) measurements. Since the effects of
the seeding critically depends on the background aerosol properties (particle size and number concentration),
it is necessary to measure these aerosol properties in real time. We have developed a lidar system for
measuring the vertical distribution of the aerosol and cloud optical properties. The lidar employs a
dual-wavelength (532 and 1064 nm) laser and detects the backscatter light at these two wavelengths
(including the polarization components at 532 nm) as well as the nitrogen Raman signal at 607 nm. We
discuss the detail of the lidar system and show the preliminary result of the measurement in this paper.
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Table 1  Specifications of the dual-wavelength lidar for the cloud seeding experiment of the JCSEPA.
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Fig. 1

Schematic of the lidar system developed for the cloud seeding experiment of the JCSEPA.
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Fig. 2 Photograph of the lidar system. Fig. 3 Photograph of the Kagami observation site
designated at Kochi city in the Kochi Pref. (33.6°N,
133.5°E, 55m msl).
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Fig. 4 Example of the time-height cross section of the aerosol properties obtained with the lidar (from top
to bottom: range-corrected backscattering intensity at 532 nm, total depolarization ratio at 532 nm,
range-corrected backscattering intensity at 1064 nm, ratio of backscattering intensity at 1064 nm to 532 nm).
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