Derivation of Turbulent Structure Parameters from Large-Eddy Simulations and Comparison with
Large-Aperture Scintillometer Data and Aircraft Observations
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1 Introduction

Future Research

» Investigating the MOST
relationships for structure
parameters.

» What is the effect of surface
heterogeneity on the structure
parameters?’

2 The Principle of the Large-Aperture Scintillometer

An LAS measures the scattering of a transmitted
optical signal due to turbulence.

» Direct determination of C2.
» Correction for humidity leads to C%.
» Path-weighting function applied.
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» Does a blending height exist for
structure parameters over
heterogeneous terrain?

7 VLAS Measurements at 41 m

4 LES Setup and In-Situ Measurements 5 Vertical Profiles
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Fig. 4: Temporal variability of a scaled VLAS
measurement (top) and instantaneous spatial variability

along this VLAS path (bottom).

Wavelet method (LES, aircraft): By using a wavelet
transform of the scalar fields, ®s(k) can be replaced by its

» LES profiles were fitted to the aircraft data .

6 Horizontal Cross-sections at 41 m (LAS height)

Cheinet & Siebesma (2009):
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Fig. 3: C% and C3 from dissipation method (left and center, respectively). C% from wavelet method (right). Large-Eddy Simulations. JAS.
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where [ is the mixing length, e is the TKE and K is the
subgrid-scale eddy diffusivity.

» Localized structure parameters show cellular pattern. High (low) values are present
inside (outside) the plumes. The dissipation method underestimates low values.

B. Maronga et al. (2012) - EGU General Assembly 2012, Vienna

show the proposed decrease with
height. C2 from dissipation method
provides too low values (factor 1.8).

» Uncertainty depends on the system

setup only! Appropriate

time-averaging is required.

Wyngaard et al. (1971): Behavior of

the Refractive-Index-Structure
Parameter near the Ground. JOSA.
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