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Field of activity: ENV-ATMO - Earth and environmental sciences/Atmospheric domain,

Please make sure to address any comments made by the reviewers (if applicable).

Executive summary

This report presents the results of a study conducted to analyze the atmospheric boundary layer height and mixed

layer height using advanced detection tools.

Scientific objectives

The scientific objectives of the TNA access were to construct experties on the use of ALC for atmospheric boundary

layer and mixed layer height detection. This was done using the STRATfinder algorithm designed to exploit

relatively high-SNR ALC observations. Another key objective was to test the performance of STRATfinder with data

from the CL51 ceilometer located in L'Aquila, assessing its accuracy and applicability.

Reason for choosing station/ infrastructure

The choice to conduct research at the SIRTA laboratories was driven by the wide range of instruments available

and for the opportunity to collaborate with experienced researchers specializing in boundary layer detection using

ALC.

Activities during the TNA (research, training, events, ...)

-STRATfinder tool test using data from L'Aquila CL51 ceilometer

- characterisation of the boundary layer and mixed layer height in a mountain site

- collaboration with experienced researchers in the field of ABL detection using ALC
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Method and experimental set-up

The study was conducted using data collected from the Preturo laboratory, located near L'Aquila. The instruments

used for this project was the CL51 ceilometer, used to monitor the vertical distribution of aerosols, providing daily

backscatter profiles.

Preliminary results and conclusions

The STRATfinder algorithm was successfully applied to the data collected from the CL51 ceilometer in L'Aquila to

estimate both the atmospheric boundary layer height (ABLH) and the mixed layer height (MLH). The results show

that STRATfinder is effective in detecting these layers under typical atmospheric conditions. However, the

application of this tool in a mountainous boundary layer context revealed certain limitations. Specifically, in regions

characterized by non-convective aerosol distributions, which are common in mountainous environments, the

algorithm struggles to accurately distinguish between different sub-layers within the boundary layer. This can lead

to potential misinterpretations of the ABLH and especially MLH, particularly during periods when aerosol

stratification is influenced by complex topography rather than by thermal convection.

Outcome and future studies

The work carried out at the SIRTA lab is part of a master's thesis at the University of L'Aquila entitled ‘ABL profiling

from ground-based remote sensing instruments’. The outputs produced by STRATfinder were used in synergy with

the DWL to study the boundary layer
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