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Feasibility study on optimal wavelength for horizontal scan observations of water vapor DIAL
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Abstract:

Recetly, frequency of localized heavy rain is increasing. This is a big problem, especially in urban areas. To predict the

heavy rain area, observations of horizontal water vapor distribution are important, because the occurrence area of heavy rain and the
convergence area of water vapor are closely related. Differential absorption lidar (DIAL) is the system that observes water vapor
concentration using two wavelengths with different absorption. Horizontal scan observations with DIAL of water vapor concentration
for real time monitoring of the horizontal distribution of water vapor has been proposed. We decide lidar parameters including
wavelength for practical use of the water vapor DIAL system for the local heavy rain forecast to meet laser safety standards.
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Fig.1 MPE for wavelength of the condition of (a)a single
pulse, (b)average, and (c)a train of pulses at repetition
rate of 10kHz.
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Fig.2 Absorption cross section of water vapor for
wavelength and optimal cross section for DIAL
observations in summer of Tokyo.
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Table.1 Parameters of H2O DIAL

Observation time (1 round) 10min
Observation time (1 direction) 13.6s
Angular resolution 8.2deg
Range resolution 1km
Repetition frequency 10kHz
Receiving telescope diameter 20cm
Laser beam diameter 4cm
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Fig.3 Statistical error for horizontal range of each
wavelength with (a)APD and (b)PMT.
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