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Several experiments have been conducted previously to investigate the potential of using 
scanning aerosol lidar and motion estimation algorithms to measure two-component winds 
(e.g. Eloranta et al. 1975 and Hooper and Eloranta 1986 among others). The most recent ex-
periments to our knowledge were described by Mayor and Elornata (2001) and Mayor et al. 
(2012).  The two sections below highlight the main aspects of those experiments.
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1997-98, Sheboygan, WI  (Lake-ICE)
University of Wisconsin Volume Imaging Lidar

2007, Dixon, CA  (CHATS)
Raman-shifted Eye-safe Aerosol Lidar (REAL)

•  Eye-safe lidar (1.543 micron) 
•  Scanning over orchards & fields
•  Validation with sonic anemometers from 12.5 m
    to 29 m AGL (above a 10 m AGL forest canopy)
•  Cross-correlation without moving blocks
• 3 month data set
•  No averaging of cross-correlation functions
•  First attempts with optical flow
•  Unstable platform and hard-targets (trees, 
    tower) limited data analysis.
•  Described by Mayor et al. (2012)

2013, Chico, CA
Raman-shifted Eye-safe Aerosol Lidar (REAL)

B. Motion Estimation Algorithms
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Phase 1: Time series comparisons
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• Eye-safe lidar (1.543 micron) 
• Scanning over orchards & fields
• Validation with Doppler lidar at 
 50 - 150 m AGL
• Cross-correlation with moving blocks
• Wavelet-based optical flow
• Real-time motion estimation
• Stable platform and no hard-targets
• Recording platform pitch & roll
• >6 month data set
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•  Scanning offshore (5 m - 15 m ASL)
•  Non-eye-safe lidar (1.064 micron)
•  No validation of wind vectors
•  Compared with LES
•  Cross-correlation with moving blocks
 • Many cross-correlation functions averaged
    over time for mean flow
•  Described by Mayor and Eloranta (2001) 
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See Schols and Eloranta (1992) for a 
detailed description of cross-correlation.

See Dérian et al. (2013) for a
detailed description of wavelet-
based optical flow. 

1. Cross-correlation: For details, please see poster 
A13G-0311 in this session by Masaki Hamada.

2. Wavelet-based optical flow.   For details, please see 
poster A13G-0303 in this session by Pierre Dérian. 

Phase 2: Comparison of radial velocity fields: 25 November 2013 - present
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Below: High-pass �ltered aerosol backscatter with subsampled vector �ow �elds derived from motion estimation algorithms.  Yellow X marks location of Doppler lidar.
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Below: Blue points from Doppler lidar.  Green points from REAL. Below: Blue points from Doppler lidar.  Green points from REAL. Below: Blue points from Doppler lidar.  Orange points from REAL.
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Solid lines are 10-minute running means
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