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Distance-Neighbour-Graphs
(DNG) is used to describe the 
mean number of radiosondes
present in the chosen space

interval [4]
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6. Tracking air layers stability in  narrow and wide valleys

Sterzing, Trentino-Alto Adige, July 2025 [5]
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On 1 July 2025, a cluster of 10 radiosondes was launched at 12:00 UTC 
from Sterzing, Trentino-Alto Adige. The collected data was then used for 

spectral analysis to investigate turbulent behaviour. 
Turbulent kinetic energy dissipation rates were estimated, and the 
measurements acquired along the radiosonde trajectories were

compared with ICON-2I model data. 
This experiment was conducted during the TEAMx Observational

Campaign, described by Lehner et al. [5]
Significant fluctuations and variability in the turbulent kinetic energy 

dissipation rates can be observed in the graph on the left. The
comparison between humidity measurements reveals an

underestimation by the model. More measurements are necessary to 
understand if this is a systematic error made by ICON-2I. In that case, 

assimilation of this kind of measurements would have a positive impact
on weather forecasts
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•Atmospheric transport and mixing over mountainous terrain are strongly influenced
by turbulence, convection and complex orography

•Tracking turbulence dynamics: Lagrangian fluctuation, entrainment, dispersion, 
diffusion, transport and decay

• Investigating clouds features in ABL, as they are one of the main sources of 
uncertainties in weather predictions and climate sciences

•Analysing the wide range of scales of physical and chemical processes inside ABL 
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The same day as the cluster launch, a dual launch experiment
was performed at 17:00 UTC.

The main objective was to compare measurements collected by 
Vaisala radiosonde with those acquired by Houseflies

radiosondes. 
The observed behaviour of the Houseflies radiosondes was

consistent with the results reported by Abdunabiev et al. [1] and 
Paredes et al. [2]. 

Humidity measurements exhibited the largest under and over-
shoots, mainly due to the slow frequency response time of the 

Bosch BME280 sensor. Considering the very low cost of the 
sensor and the expendable nature of the radiosonde, the 

obtained results can be regarded as satisfactory. 
To overcome this sensor limitation, dedicated external humidity

sensors will be integrated in Version 3 of the radiosonde.

The experimentally determined exponents are smaller than those predicted by Richardson-Obukhov (R-O) theory.  Table 2 in Zhang 
et al. [9] presents results from numerical simulations showing how the exponent varies under different initial conditions and 
atmospheric stability regimes. Additional experimental values were obtained from radiosonde launches performed in Aosta, Udine 
and Chilbolton [7], [8]
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Brunt-Väisälä oscillations vs altitude. Sterzing 
Brunt-Väisälä frequncies were computed at
different altitudes for both the Sterzing and 
Carmagnola experiments, characterized by 

markedly different orographic settings.
In the narrow Alpine valley of Sterzing, where
the radiosondes were released from a higher

elevation, the lower atmospheric layers
were initially more unstable and gradually

became more stable during the ascent. 
In contrast, during the Carmagnola

experiment, characterized by a flatter terrain
and lower launch altitude, the atmosphere

became progressively more unstable with 
increasing altitude. 

Radiosonde tx-07 also recorded unstable
conditions in the lower atmospheric layers.

The selected radiosondes followed three
different trajectories, as shown in Figure 2 of 

Palomba et al. [10]
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