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Development of a Compact Imaging DIAL for Water Vapor Observations in the Lower
Troposphere

Naoki TAKADA and Makoto ABO
Tokyo Metropolitan Univ, 6-6 Asahigaoka, Hino, Tokyo 191-0065

Abstract: Recently, heavy rainfall disasters caused by linear precipitation zones have become a serious problem. The
accuracy of rainfall prediction can be improved to mitigate such disasters, and information on the distribution of water
vapor in the lower atmosphere is useful for this purpose. We have designed an imaging lidar to observe water vapor at
low altitudes up to 2000m. Simulation results show that the lidar can observe water vapor density in the altitude range
from 60 to 2000 m with a statistical error of less than 10%. We constructed a system using a laser diode and a cooled
CMOS camera, and succeeded in obtaining signals at two wavelengths through initial experiments.
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Fig. 1 Geometry diagram of the SLidar and Fig. 2 Schematic diagram of the compact bistatic imaging
the imaging lidar designed in this experiment. lidar system.

Table 1. Parameters of the imaging lidar system

Transmitter

Wavelength 830nm

Laser Power 0.65W

Beam Diameter 30mm

Receiver

Active Pixels 5496(H)*3672(V)
Pixel Size 2.4um(H)*x2.4um(V)
Telescope Diameter 110mm

Telescope Focal Length 1035mm
Quantum Efficiency 34%

Optical Efficiency 50%

Distance of transmitter from receiver 0.8m
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Fig. 3 The range resolution for the SLidar (all Fig. 4 The image of the laser beam generated by the

altitudes in focus) and focused at 1690m altitude. simulation.
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Fig. 5 Calculated received photon counts at on and Fig. 6 Statistical error of water vaper density for the
off wavelengths for the imaging DIAL. imaging DIAL with vertical resolutions of 60m/100m

and exposure time of 60s.
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Fig. 7 The image recorded by the imaging DIAL Fig. 8 Signal intensity at on and off wavelengths
(off wavelength). The exposure time is 180s. obtained by the imaging DIAL.

b.EL®

AR T TA X —DKKLADIAL ~OEMALZAEL L2V I a2 b—Ta VRN, DfiffEL 35S
Z & TEE 60~2000m D FIPH DOKARREE RS 10% L0 LA AT T%é_km“mot.éﬁ
IO oM EME 2 - ECERAMED, WRNOFELZIT 5 BRMEBIEZIT, EEOKEKEED
ESAORNEERAD. Fi, BIET 1 BOREERL —F CERUEZ 21T > TV D2, FERIIC i&ﬁ
I X7z DBR L—H &AL v FICX VYL, 7T XV EIET 2 HIECEFTTHTETH
5.

BE R

) FHHE O RS, 61 (2022) 37.

2) PR Eft: L—Ht s FEaEE 1 (2020) 72

3) Ak SR L —Y—F5E, 27 (1999) 827.

4) 7Zheng Kong et al.: Journal of Quantitative Spectroscopy & Radiative Transfer 254 (2020) 107212
5) S. Ismail and E. V. Browell: Appl. Opt., 28 (1989)



