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Development of a portable Raman lidar system for continuous water-vapor
measurement in the boundary layer
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Abstract

We have been developing a Raman lidar system for continuous (24hour) wator vapor
measurement both in daytime and nighttime.The developed system consists of a portable
Nd:YAG laser (SHG:532 nm,30 mJ,20 Hz) and a Schmidt-Cassegrain telescope with a
35.5cm diameter.Observation controlled by Windows 2000 PC through GPIB and USB1.0-
RS232 communication.The observation error of water vapor mixing ratio at 200 m height is
estimated to be 20-35% in the day time and about 5 % in the night time for a time and height
resolution of 1 hour and 50 m through continuous observations at Shigaraki MU observatory,
Shiga,Japan.
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Figure 1: Block diagram of the lidar system
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Figure 2: Outlook of the lidar

Portable Raman lidar system

Telescope Schmidt-Cassegrain
P355cm £=3.995m

Laser Q-switched Nd:YAG pulse laser
Quantel: Brilliiant Ultra Stable
532nm,30mJ,20Hz
beam divergence @86.5%:5.3mrad

Transmitted beam divergence 1.06mrad
(after 5 X beam expander)

Colimating lens

BK7,¢0=50.8mm, EFL = 125mm
Focusing lens

BK7,0=50.8mm, EFL = 60 mm
Iris 1-25mm
Dichroic Mirror

532R/607T , S60R/660T

Table 1:

Interference Filter
Center 607.17nm, Bandwidth:0.99nm
Center 660.19nm, Bandwidth:0.90nm
Center 660.70nm, Bandwidth:10.7nm
PMT: Hamamatsu Head-on PMT H7360-03

¢22mm Count linearity 6x 10°
Darkcount 10366 /s (660nm)
12510 /s (607nm) @25°C
Countsensitivity 1.3 X 105 /s pW @607nm
1.0 x 10”5 /s pW @660nm
Data Acquisition
Oscilloscope
LeCroy waverunner LT342:8bit-A/D-500Mhz
Photon counter
ASRC AeroSpace: MultiChannel Scaler (4channel)

Specification of the lidar system
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Figure 3: Hourly profile of the specific humidity by lidar (thin) and radiosonde (thick).
Time is in local time
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estimated relative error of mixing ratio by lidar obsevation at 20040512 ratio
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Figure.4 estimated relative error of water vapor mixing ratio by lidar observation on
2004.5.12
with 30 minutes and 50m height and time resolution.White means over 0.5(50%)
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