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Abstract
A Rayleigh-Mie-Raman lidar has been operated at the middle and upper atmosphere (MU) radar site 

near Shigaraki since 2000 by RISH, Kyoto University. The lidar can take measurements of 
atmospheric temperature, humidity, and particle extinction and backscatter coefficient simultaneously. In this 
study, we have performed aerosol and cloud measurements in the lower troposphere using this lidar 
system, and aerosol optical properties were estimated from the combined Raman lidar data.  

34.9 ° N, 136.1 ° E
2000

MU Table 1 Q
Nd:YAG 532 nm 1064 nm 600 mJ 200 mJ

50Hz 2 82 cm
532 nm (2 ch) (2 ch) (1ch)

5ch 1 90 km 1 10 km
Behrendt et al., 2002

30 cm 532 nm (2 ch) (1 ch) 1064 
nm 1 ch 400 m

2010 8 3
Fig.1 2300-2500 m

(Ansman et al., 1992) 532 nm S1

1000 m 49.8±4.9 sr
2400 m 15.0±3.5 sr



Table 1.  Specifications of the Lidar system at Shigaraki 

 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.  Vertical distribution of aerosol and cloud properties over Shigaraki at 02:00-0210 JST on Aug. 3, 
2010: (a) backscatter coefficient at 532 nm, (b) backscatter color ratio between 1064 nm and 532 nm, and (c) 
S1 parameter at 532 nm. 

Behrendt, A., Nakamura, T., Onishi, M., Baumgart, R., and Tsuda, T.: Combined Raman Lidar for the 
measurement of atmospheric temperature, water vapor, particle extinction coefficient and particle backscatter 
coefficient. Appl. Opt., 41(36), 7657-7666, 2002. 

Ansmann, A., Riebesell, M., Wandinger, U., Weitkamp, C., Voss, E., Lahmann, W., and Michaelis, W.: Combined 
Raman elastic-backscatter LIDAR for vertical profiling of moisture, aerosol extinction, backscatter, and lidar ratio, 
Appl. Phys., B55, 18-28, 1992. 

Laser 
Q-switch pulsed Nd:YAG laser: Model Continuum Powerlite 9050 
Pulse repetition rate: 50 Hz 
Wavelength:  532 nm  ( Pulse energy: 600 mJ,  Beam divergence: 0.06 mrad  (8x beam expander) ) 
            1064 nm  ( Pulse energy: 200 mJ,  Beam divergence: 0.5 mrad ) 

Telescope-1 82cm Cassegrain (Kiyohara Optics) 

Receiving 

system 

4-wavelength (5 ch) polychrometer with interference filters 
532.25nm (High, Low) 
531.1 nm (Rotational Raman 1) 
528.5 nm (Rotational Raman 2) 
660 nm (H2O Raman) 

Transient recorder Licel TR-16-160 (Minimum height bin size: 9 m) 

Telescope-2 30 cm Schmidt–Cassegrain  (Meade) 

Receiving 

system 

3-wavelength (4 ch) polychrometer with interference filters 
532 nm (Polarization) 
607 nm (N2 Raman ) 
1064 nm 

Transient recorder Licel TR-40-160 (Minimum height bin size: 3.75 m) 
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