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Understanding the local behavior of atmospheric constituents near the ground is valuable for 
assessing and monitoring air quality. A mobile vehicle is a suitable platform that can compensate 
for the deficiencies of ground-based in-situ and remote sensing observations. To achieve the 
continuous monitoring of atmospheric aerosols with high spatiotemporal resolutions, we develop 
a mobile vehicle lidar that enables near-range observations while keeping the safety condition of 
the laser beam.  

We employed a short-pulse laser of 355 nm wavelength for urban and horizontal observations. 
The outgoing laser energy after passing the beam expander satisfied eye-safety requirements. 
The system is equipped with a 360 ° obstacle detection sensor and a mechanical beam shutter, 
which serve to halt the laser emission when an overpass is detected in the vehicle’s travel 
direction. The near-range observation is implemented by slanting a part of the receiving optical 
axis by placing several wedge prisms in front of the receiver telescope. The advantages of this 
method are that the observation range in the near field can be modified flexibly. Normally the 
lidar observation is made vertically while driving the vehicle with speeds slower than 50 km/h. 
In addition, two mirrors installed in the car and above the sunroof change the directions of the 
laser beam and telescope field-of-view to achieve horizontal observation if necessary. 

We demonstrated the potential of the proposed lidar through aerosol detection along a travel 
path of ~ 25 km in the Tokyo Bay area with an altitude range between 7 and 650 m. Higher 
boundary layer heights with more significant aerosol loading were observed in inland areas as 
compared with the coastal streets. In addition, we observed the aerosols emitted from biomass-
burning over a 600-m2 farmland by employing the horizontal observation mode of the vehicle 
lidar. 

 


