
5. Algorithm: Cross-correlation

7. Comparisons with sonic 
  anemometer data

2. Instrument
The Raman-shifted Eye-safe Aerosol Lidars (REALs) 
are elastic backscatter lidars designed to make 
time-lapse imagery of the clear atmosphere 
through aerosol scattering.

By applying motion estimation algorithms to the 
aerosol backscatter images, two component vector 
wind �elds can be measured.  Detection of the 
Doppler frequency shift is not required.
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8. Two-component �ow �elds
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Calculation of one vector from a pair of REAL scans:

1. Relevance to Wind Energy
Wind resource assessment and very short-term 
predictions of the wind are likely to be of value in 
the development and production of wind energy. 

Doppler lidars provide a direct measurement of 
only the radial component of air motion (see top 
scan area in above �gure).  Two velocity compo-
nents are necessary for wind speed and direction 
(see bottom scan area in above �gure).

6. Data processing

Two-component horizontal wind vectors from the Raman-shifted Eye-safe Aerosol Lidar (REAL)
Shane D. Mayor, Depts. of Physics and Geosciences, California State University, Chico, CA, USA

3. Experiment: CHATS
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The original REAL was deployed for 3 months of 
nearly-continuous operation in 2007 in Dixon, CA.  
A 30 m tall instrumented tower was located at 1.61 
km range.  Independent measurements of the wind 
were made by sonic anemometers at multiple alti-
tudes on the tower.

4. Data
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More than 180,000 nearly-horizontal (PPI) scans like the example 
below were collected during the 3-month �eld experiment.  The color 
images below are just one pair (horizontal scan on left, vertical on 
right) when a density current front was passing over the experimental 
area. 

Light wind case

Changing winds 

Wind speed

Wind direction
Strong wind case

Method used for making time-series comparisons:
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REAL at CHATS

Left: Distribution of 
observed wind speeds 
and directions (from 18 
m sonic anemometer) 
for the 3 months 
during CHATS

Right: Distributions of 
REAL single-pulse SNR 
as a function of hori-
zontal range during 
the 3 months at 
CHATS.

Right: Streamlined vector 
�ow �eld obtained from two 
consecutive scans (separated 
by 30 s) of the REAL during 
the passage of a density cur-
rent front.   Streamlines are 
color-coded according to the 
sign of the v-component.  Red 
streamlines indicate �ow 
from the south (behind the 
advancing front) and blue 
streamlines indicate �ow 
from the north (ahead of the 
advancing front).  The �ow 
converges in the middle at 
the front.  

Right: Streamlined vector 
�ow �eld obtained from two 
consecutive scans (separated 
by 17 s) of the REAL during a 
period of light and variable 
winds and instability in the  
atmospheric surface layer.  
The �ow �eld reveals a vortex 
and an area of strong diver-
gence.   Remote measure-
ment of two components are 
necessary to obtain kinematic 
quantities such as vorticity 
and divergence.
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