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Radial component only 2-components
(toward or away) (i.e. east-west and north-south)




Previous work on crossorrelation method applied to aerosbilar data:

Elorantg E. W., J. M. King, and JWeinman 1975: The determination of wind speeds in the
boundary layer bynonostaticlidar. J. Appl. Meteoyl14, 148%14809.

Kunkel, K. E., E. Blorantg and J. AWeinman 1980: Remote determination of winds,
turbulence spectra and energy dissipation rates in the boundary layerlidam
measurementsJ. Atmos. S¢i37, 978985.

Srogald. T., E. ViElorantg and T. Barber, 198Qidarmeasurements of wind velocity profiles in
the boundary layerd. Appl. Meteor19, 598.605.

Hooper, W. P. and E. Blorantg 1986:Lidarmeasurements of wind in the planetary boundary
layer: the method, accuracy and results from joint measurements ratiiosondeand
kytoon. J.Clim Appl. Meteor.25, 99(0;1001.

SasanpY., HHiroharg T. Yamasaki, H. Shimizu, N. Takeuchi, and T. Kawamura, 1982: Horizonta
wind vector determination from the displacement of aerosol distribution patterns observed
by a scanningidar. J. Appl. Meteoy21, 1516;1523.

Koley I., O.Parvanoyand BKaprieloy 1988:Lidardetermination of winds by aerosol
inhomogeneitiesmotion velocity in the planetary boundary layAppl. Opt, 27, 25242531.

ScholsJ. L. and E. \Blorantg 1992: The calculation of areseraged vertical profiles of the
horizontal wind velocity from volum#&maginglidar data.J.GeophysRes.97, 18 39518 407.

Piironen A. K. and E. Wlorantg 1995: Accuracy analysis of wind profiles calculated from
volume imagindidar, J.GeophysRes.100, 25,55925,567.

Mayor, S. D. and E. B&lorantg 2001: Twedimensional vector wind fields from volume imaging
lidardata.J. Appl. Meteoy40, 1331;1346.



Objective Evaluate the accuracy and reliability of an aerddar
and the crossorrelation method to derive Zomponent
horizontal vector wind fields in the surface layer.

New in this work
A Eyesafety by operating at 1.5 microns wavelength.
A Scanning for 3nonths and through an instrumented tower.
AVectors from pairs of scans onNo CCFaveraging.)

Outline

A Instrument: REAL

A Experiment: CHATS

A Algorithm: Crosgorrelation

A Timeseries examples

A Preliminary data analysis results
A Conclusions

A Related concurrent work




Ramanshifted Eye-safe AerosolLidar (REAL)

Wavelength: 1.543 microns Beam divergence: 0.24ad (full)

Pulse energy:  170J Receiver fielebf-view: 0.54mrad (full)

Pulse rate: 10 Hz Telescope diameter: 40 cm

Pulse duration: 6 ns Detector typeiInGaAsAPD (200 microns)

Beam diameter (1/epts) : A to D converter sampling rate: 100 MHz
At 0.0 km range: 66 mm A to D converter resolution : 14 bits

At 1.6 km range: 0.5 m
At 6.0 km range: 1.5 m

Mayor, S. D., S. Mbpuler B. M. Morley, H.oew 2007: Polarizatiofidar at 1.54microns and
observations of plumes from aerosol generatddgt. Eng.46, 096201.



Canopy Horizontal Array Turbulence Study (CHATS)
15 Marchc 11 June 2007, Dixon, California
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Patton, E. G., et al., 2011: The Canopy Horizontal Array Turbulence Study (BHAFS)er.
Meteorol Soc.|n Press.




21 March 2007: 04:126:35 UTC

$7:12 PMto 11:35 PM PDT)

NCAR, REAL 21 Mar 2007 04:12:07 UTC
NN ]/

\ \Q]Ukm /2./cm<m

LidarPPI Display Version 1.7.1 PPI Mode, Transect 3, El: 0.2

2 hours 23 minutes duration
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CHATS 3th Tower (NCAR ISFF)

At the range of the tower, pulses
are spaced every 11 meters at 10

Hz PRF and 4 degrees per second
scan rate

REAL laser pulses



