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Previous work on cross-correlation method applied to aerosol lidar data:



Objective: Evaluate the accuracy and reliability of an aerosol lidar
and the cross-correlation method to derive 2-component 
horizontal vector wind fields in the surface layer.

Outline
ÅInstrument: REAL
ÅExperiment: CHATS
ÅAlgorithm: Cross-correlation
ÅTime-series examples
ÅPreliminary data analysis results
ÅConclusions
ÅRelated concurrent work

New in this work:     
ÅEye-safety by operating at 1.5 microns wavelength.
ÅScanning for 3-months and through an instrumented tower.
ÅVectors from pairs of scans only.  (No CCF averaging.)



Raman-shifted Eye-safe Aerosol Lidar (REAL)

Mayor, S. D., S. M. Spuler, B. M. Morley, E. Loew, 2007: Polarization lidar at 1.54-microns and 
observations of plumes from aerosol generators. Opt. Eng., 46, 096201.

Beam divergence:          0.24 mrad(full)
Receiver field-of-view:  0.54 mrad(full)
Telescope diameter:         40 cm
Detector type: InGaAsAPD (200 microns)
A to D converter sampling rate:  100 MHz
A to D converter resolution :          14 bits

Wavelength:    1.543 microns
Pulse energy:      170 mJ
Pulse rate:             10 Hz
Pulse duration:       6 ns
Beam diameter (1/e2 pts) :

At 0.0 km range: 66 mm
At 1.6 km range: 0.5 m
At 6.0 km range: 1.5 m



Canopy Horizontal Array Turbulence Study (CHATS)
15 March ς11 June 2007, Dixon, California

Patton, E. G., et al., 2011: The Canopy Horizontal Array Turbulence Study (CHATS), Bull. Amer. 
Meteorol. Soc., In Press.



21 March 2007: 04:12 ς6:35 UTC
( 7:12 PM to 11:35 PM PDT )

2 hours 23 minutes duration

5.3 km





CHATS 30-m Tower (NCAR ISFF)

REAL laser pulses

At the range of the tower, pulses 
are spaced every 11 meters at 10 
Hz PRF and 4 degrees per second 
scan rate


