Flne scale atmospheric gravity waves in the nocturnal boundary layer above an orchard canopy
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Hypotheses: Observations and preliminary analysis
#1. The lidar is capable of revealing canopy gravity waves due to the )
. . y Case 1: 27 April 2007 Case 2: 25 May 2007
modulation of the aerosol strata by the vertical velocity (w).
. . « o Start: 07:54:47 UTC Elevation: 0.20°
#2. The lidar images can reveal wavelength and phase speed. Thisis a PPl Scan 143 (Filtered) 27 Apr 2007
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g Above: (left) Vertical velocTirmte;C}from multiple altitudes on the tower (right). Upward velocities are in blue and downward are in red.
m 04 02 00 02 04 This plot reveals the vertical coherence of the waves and their vertical extent.
\ | g Above: Horizontal cross-section through the waves as St 106008 UTC o 0 140
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e - | The consistency of these values shows that the
% 1F 18- - ) lidar is capable of measuring both the wavelength
- T - and period without the need for tower data.
Sonic anemometers on the tower (left) sample 3-component wind velocities at 60 Hz. The lidar i Y _
(right) scans over the orchard and through the tower at about 18 m altitude. Time-series data 2.0 _— | | . S | B T -1 Future research:

from the anemometers can be used to determine the period of the waves. Lidar scan images
can be used to determine the wavelength of the waves. If the lidar scan images are
collected rapidly enough, phase velocity can also be measured.

With this data, we plan to investigate the following aspects of the gravity waves: the linkage between lidar
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backscatter and sign of vertical velocity; vertical coherence; kinematics of the air motion; supporting environ-
mental conditions; and the phase and group velovity relative to the mean air motion.
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of the waves in this case v=A/T=1.8 m/s.



