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Figure 12. Probability density function of the fractal dimension
Df (only cases with residual standard error Sr smaller than 0.02
shown) conditioned on the different TI ranges: TI < 2.5% (a),
2.5%< TI < 7.5% (b), and TI > 7.5% (c). The red dashed line in-
dicates the typical TNTI fractal dimension of 0.36 and the shaded
red area a range of ±0.036 (gray area ±0.1) around this value.
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Figure 13. Percentage of data exhibiting a typical TNTI fractal di-
mension.

Hence, if a partially typical TNTI fractal dimension would
be considered, even higher amounts of sections with a typi-
cal TNTI fractal dimension might be found.

As a side remark, we would like to point out that an in-
creased probability of fractal dimensions in the order of 2/3 5

is observed in the lidar measurements at low altitudes (see
Fig. 12 (c-e)). This could be interpreted as a consequence
of thermally driven (convective) flow fields exhibiting a 2/3
scaling (Grossmann and Lohse, 1994).

Differences are observed at different measurement loca- 10

tions and for different measurement techniques, including
temporal resolution, spatial resolution, and observed periods.
The resolution of the measurement is important to get proper
values. At higher altitudes more fractal subsets are seen. This
is expected, as in the meteorological context the TNTI can be 15

understood as the dynamic interface between the turbulent at-
mospheric boundary layer (commonly known as the Prandtl
layer) and the laminar flow (also referred to as laminar Ek-
man layer) that occurs at higher altitudes. The estimated frac-
tal dimension of the TNTI accumulates around a specific 20

value for all data sets - which is in a first order approximation
close to 0.36, the reference value of ideal lab experiments. Li-
dar measurements, which cover different (larger) scales, also
show an accumulation of the fractal dimension at a certain
value, suggesting a universal meaning of the fractality of the 25

TNTI. However, deviations (±0.1) of the fractal dimension
are found, which might be due to effects coming from dif-
ferent orography and measuring techniques and need to be
further investigated.

6 Conclusions 30

The presence of the turbulent/non-turbulent interface (TNTI)
in the atmosphere at different sites has been studied. Our re-


