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A water vapor DIAL method using a wavelength shifter
®iE BB . Rk E . RE BAE
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Graduate School of Engineering, Tokyo Metropolitan University

Abstract: We propose a new method to measure the atmospheric water vapor by a differential
absorption lidar(DIAL). This method uses two parts of one water vapor absorption line profile. We
can realize a simple water vapor DIAL using this method and a wavelength shifter. Computer
simulation shows possibility of water vapor density measurement with error less than 10 percent
from altitude 5km to the ground by using the airborne DIAL.
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Fig.1 Wavelength selection of
the conventional DIAL.
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Fig.2 Wavelength selection of
the new DIAL.
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Fig.3 H,0 absorption spectrum
for each altitude of 0, 5, 10km.
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Fig.5 Optimum Af, versus Af, for absorption
spectrum at an altitude of 5km.
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Table1. Simulation parameters of

a water vapor airborne DIAL.

Pulse Energy 0.06J
Shot Number 500
Altitude 5km
Horizontal Resolution 1km
Range Resolution 100m
Aperture 0.2m
Quantum Efficiency 0.8
Optical Transmittance 0.2
Wavelength 810~830nm
Spectral Purity 0.995
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Fig.6 Range of the altitude where percent error is
less than 10% versus peak absorption cross section.
(a) shows the range where water vapor density can
be measured within an error of 10% in the case of
cross section of 5.0x10%'m? using the conventional

DIAL.
5
== Conventional DIAL
i — Afs=3GHz
4 \ \ ‘\ - = Afs=2GHz
5 ~
£ ( ( {
<2 \ (
1 g
0 \.
0 5 10 15 20

Error[%]

Fig.7 Calculated error profiles for the
airborne water vapor DIAL from altitude 5km
for each Af.(2, 3GHz).
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Table2. Specifications of the
experimental setup.

LD Output 0.02W
Pulse Lengrh 067us
Repetition Rate 4kHz
Shot Number 2700000
Range Resolution 30m
Telescope Aperture 0.2m

Detector PMT
Elevation Angle 45°
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Fig.8 Atmospheric backscattered signal
for each wavelength.
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Fig.9 Water vapor density profiles measured
by the conventional DIAL method and
the new DIAL method.
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