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Study on horizontal scan observation by water vapor DIAL

for the local heavy rain forecast
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Abstract:

Frequency of localized heavy rain, especially in urban areas is increasing. 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 one of
the progressive techniques for water vapor concentration distribution measurement in the atmosphere. In this
study, we propose horizontal scan observations of the water vapor concentration for real time monitoring of
the horizontal distribution of water vapor. The simulation result using real water vapor data shows that water
vapor DIAL (time resolution:10 min, spatial resolution: 1.0km) can predict the localized heavy rain in 30

minutes before .
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Table 1. Diode laser based H20 DIAL System parameters

On line wavelengths 829.820nm

On line absorption cross section 1.2 X 10~%*cm?

Pulse duration lus
Pulse Repetition Rate 10kHz
Pulse Energy 10y
Primary Mirror Diameter 35.6cm
APD Quantum Efficiency 45%
Background count rate 2MHz
Range resolution 1km
Observation time(all directions) 10min
Observation time(1 direction) 13.6sec

Angular resolution 8.2deg
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Fig.1 Contour plot of the time variation of water vapor
concentration assumed DIAL observation with 1km
range resolution, and 10min time resolution .
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Fig.2 Time variation of water vapor concentration with
the statistical error at the 5km point from the DIAL
system.
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