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Abstract: Doppler lidar has the capability of observing the structure and evolution of boundary-layer flow at 
high spatial and temporal resolution. However, the direct measurements are limited to the radial component 
of velocity by a single Doppler lidar. In order to retrieve the vector wind fields, so-called dual-Doppler 
analysis techniques have been developed for long time. However, dual (or multiple) Doppler lidar 
measurements have been rare due to the expensiveness and complication in operating Doppler lidars. In this 
study, we developed a pseudo-dual-Doppler technique to retrieve the horizontal wind components (u and v) 
with a Doppler lidar and a steering mirror and conducted a field experiment on the technique. We compared 
1-minute averaged horizontal wind components retrieved from the pseudo-dual Doppler lidar measurements 
to the sonic anemometer. The result of the comparison revealed standard deviations of the differences of the 
horizontal wind components are 0.20 m s-1 and 0.27 m s-1, respectively. 
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Table 1. Specifications of Co2DiaWiL 

Transmitter  
Laser Tm,Ho:YLF 
Wavelength: offline 2051.250 nm 
Pulse energy 50 – 80 mJ 
Pulse width (FWHM) 150 ns 
Pulse repetition rate 30 Hz 
Heterodyne detection  
Telescope diameter 10 cm 
Beat frequency between local 
oscillator and atmospheric signal 

105 MHz 

Signal digitization 8 bits/500 MHz 
 

Figure 1. Aerial photograph of the experimental site 
showing the locations of the Co2DiaWiL, steering 
mirror, sonic anemometer. 
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Figure 2. Sketch of the experimental set-up as seen 
from the north. The locations of the Co2DiaWiL, 
steering mirror, sonic anemometer are shown by the 
black circles. The large black arrow points towards the 
north. 
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Figure 3. Comparison of u and v components retrieved 
from pseudo-dual Doppler lidar (black circle and solid 
line) and corresponding components of sonic 
anemometer (white square and dashed line) measured 
wind on 22 June 2010. 
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