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Abstract 
A Nd:YAG laser based simple and single wavelength lidar was installed at Lauder, New Zealand, on 

November 1992 to measure the stratospheric aerosols originated the 1991 Mt. Pinatubo volcanic eruptions.   
The measurement had been carried out periodically more than 16 years by NIWA observers.    

The lidar system was upgraded to dual wavelength system using the fundamental wavelength of 
1,064nm and second harmonics of 532nm of the Nd:YAG laser on February 2009 to measure not only the 
stratospheric aerosols but also the tropospheric aerosols and clouds on day and night for the GOSAT 
validation.   The system The system can make depolarization ratio at 532 nm.   The routine measurement 
synchronized to the GOSAT overpass has started just after the upgrade of the system.    
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Fig. 1  Schematic diagram of the upgraded lidar 
system at Lauder, New Zealand.. 

 
Fig. 2  Lidar system at Lauder, New Zealand.  

 

Table 1  Specifications of the lidar system at 
Lauder, New Zealand. 

Transmitter 
Laser Nd:YAG 
Wavelength 532 nm 1,064 nm 
Pulse Enegy 150 mJ 150 mJ 
Pulse Repetition 10 Hz 
Beam Divergence 0.2 mrad 

Receiver 
Telescope Type Ritchey-Chrétien (advanced) 
Wavelength 532nm 1,064nm 
Telescope Diameter 30.5 cmu12 inchv 
FOV(full angle) 1.0mrad 
BW (FWHM) 0.28 nm 
Polarization Yes No 
Receiving Channel 3 1 
Detector PMT APD 

Signal Processing 
12bit A/D +  

Photon 
Counting 

12bit A/D 

Time Resolution 10 seconds (max), 5 minutes 
(nominal) 

Altitude Resolution 7.5m 
 

 
Fig. 3  Range corrected signal and total 
depolarization ratio of 532nm, range corrected 
signal of 1,064nm and signal ratio of 1064nm to 
532nm observed at Lauder on March 24, 2009 are 
shown.   Cirrus clouds around 7-10km and 
aerosols near ground are observed. 
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