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A scintillometer is a device that consist of a transmitter and receiver. The receiver records intensity fluctuations of
the electromagnetic beam emitted at optical or microwave wavelengths by the transmitter. These fluctuations are
caused by refraction of the beam upon its passage through the turbulent surface layer.

An increasingly popular application of scintillometry is to estimate the area-averaged surface fluxes from these
raw measurements following scintillometer theory (Tatarskii, 1961) relating the raw intensity measurements to
the structure parameter of the refractive index, C2

n and Monin-Obukhov similarity theory that relates structure
parameters to surface fluxes (Meijninger et al., 2002).

A less known application of scintillometry is the estimation of the crosswind, i.e. the wind perpendicular to the
scintillometer path. Past research on this issue focused on multiple aperture scintillometers that use the time delay
between the turbulence signals of the displaced apertures to estimate the crosswind (Andreas, 2000, Poggio et al.,
2000 and Furger et al., 2001,).

The goal of this study is to explore a method to obtain the crosswind from single aperture scintillometers through
spectral analysis of the raw scintillometer signal. In theory the scintillometer spectrum shows an inflection at the
transition of the refractive and absorption part of the spectrum. The transition frequency (fC2) is related to the ratio
of the crosswind and the diameter of the receiver and transmitter (Nieveen et al., 1998) via fc2 = u

1.25D where
u is the crosswind speed and D the diameter of the scintillometer. Limitation of the method is that it only works
properly when the crosswind is constant, i.e. with a horizontal scintillometer path, no time variation and no spatial
variations of the crosswind.

The prescribed method to obtain the crosswind is examined with LITFASS-2009 (Germany) and Haarweg (The
Netherlands) datasets. At LITFASS-2009 different optical and microwave scintillometers (MWS) were running
along additional measurements including wind, for more detail see Beyrich et al. (2009). At the Haarweg a Large
Aperture Scintillometer (LAS) and a Boundary Layer Scintillometer (BLS) are running along with wind measure-
ments.

We obtain spectra of scintillometer signals with Fast Fourier Transformation (FFT). For LITFASS ten minutes
averaged crosswind obtained from spectra of LAS and MWS are comparable to crosswind measured at the bound-
ary layer station. However for short averaging times (e.g. one minute) spectra obtained with FFT become more
fickle, thereby making it more difficult to obtain fC2. However short averaging times are preferable, since no time
variation of the crosswind are also preferable. Therefore the use of wavelets to obtain the spectra for these short
averaging times (≤1 minute) is investigated.

Other points we will investigate are the effects of different magnitudes of crosswind and spatial variability of the
terrain height of the scintillometer path on the spectrums. We expect that a variable crosswind speed will cause a
smoothing of the spectrum, thereby making it more difficult to obtain the value of fC2. A variable crosswind speed
can be caused by a variable terrain height, which is investigated through wind profiles.
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