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Diurnal Cycle

Daily composite of vertical velocity statistics constructed using data
from 2015. PBL structure is clearly seen in the results, but smoothing
occurs because of different values of z,.

Summary

The long-term deployment of the DL at the the SGP CF provides a unique
opportunity to develop a climatology of turbulence statistics that can be used to
improve our understanding of boundary-layer processes, as well as to develop and
test new parameterizations and LASSO simulations. Key findings include:

» Scaling is most effective in the afternoon when the PBL is closer to steady state.
« The normalized variance (o,%/w.?) is found to be a function of wind direction, u.,
and static stability

The skewness is a function of u. and wind shear across the PBL top

The kurtosis is a function of u., wind shear, and static stability

Motivation

Much of our understanding of turbulence in the planetary boundary layer
(PBL) is based on a small number of case studies conducted with
research aircraft. The deployment of the Doppler lidar (DL) system at the
SGP provides a unique opportunity to apply a long term data set.
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Analysis limited to
data collected in
the afternoon.

How do the turbulence statistics change with wind
direction, wind shear, and static stability?
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Sensitivity to Wind Shear Across the PBL Top

The magnitude of the wind shear across the boundary layer top derived
from the RWP at the CF. Shear has been broken into cases with
relatively large and small values. Differences in ¢,,2/w.? are small, but
cases with small shear are more skewed.

Doppler lidar (DL)

< First deployed in 2011

« Maximum range of 2 km
« Velocity statistics compiled from existing Value Added
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« Air temperature used in calculation of w.and L

Radar Wind Profiler (RWP)

« Wind shear across the PBL top, greater height
coverage than DL

This suggests an issue with the representativeness
of the flux measurements used to generate w..

ted for southerly winds.
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Median o,?/w2? (left), skewness (center), and kurtosis (right) for values
of wind shear greater than 1.4 (red) and less than -0.6 m s (black).
Bars indicate 75! and 25! percentiles.
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Analysis of vertical velocity variance (o,,2), skewness, [ sowmm e’ #of Obs. Sensitivity to Static Stability

and kurtosis !imited to clear dgys, and is focysed on data Eﬁ:f;,, Median o,?/w.? for easterly (blue), The static stability is determined based on the value of z/L and cases

collected during afternoons with southerly winds. An B rmcn southerly (red), and westerly that are moderately or largely unstable are identified. The o, 2/w.2 is
-

example time series from the DL VAP and other data
streams is shown below.
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slightly larger in moderately unstable conditions. Likewise the kurtosis is
larger over much of the PBL. Differences in skewness are small.
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