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The height of the planetary boundary layer is strongly influenced by the surface of the earth since
it is directly in contact with it. In this study we want to discuss the correlation between global
warming and PBL variation. This is addressed using both the boundary layer height and other
thermodynamic indices. In this study we want to highlight how the variation in the height of the
PBL, together with other thermodynamic indices, represent an indication of climate change. PBL
variations are therefore analyzed both in the daytime and in the night case, by means of
radiosonding profiles from the Global Integrated Archive (IGRA) at the mid-latitudes in the range
[30 °; 50 °] N. Data from the European Center for Medium-Range Weather Forecasting (ECMWF)
and all the GRUAN station in the same latitude belt station GCOS Upper-Air Network (GRUAN) are
used as a comparison dataset for atmospheric parameter uncertainties.
The study reports a statistical analysis over 40 years, in order to have an evolution of
thermodynamic variables both on monthly, seasonal averages and also annual. In general, a
good agreement is found for the nighttime data compared between IGRA and ERA5, while during
the day, the boundary layer height estimates in Europe with ERA5 are characterized by lower
spatial homogeneity than those obtained with IGRA.
Finally, the comparison between the Lindenberg data as processed at high-resolution by GRUAN
and as provided to IGRA at a lower resolution, shows the significant impact of using highresolution data in the determination of the boundary layer height. [1,2]
[1] Madonna, F., Summa, D., Di Girolamo, P., Marra, F., Wang, Y., Rosoldi, M. Assessment of Trends
and Uncertainties in the Atmospheric Boundary Layer Height Estimated Using Radiosounding
Observations over Europe. Atmosphere 2021, 12, 301. https://doi.org/10.3390/atmos12030301
[2] Vivone G., D’Amico G., Summa D., Lolli S., Amodeo A., Bortoli D., and Pappalardo G.
Atmospheric boundary layer height estimation from aerosol lidar: a new approach based on
morphological image processing techniques. Atmos. Chem. Phys., 21, 4249–4265,
2021,https://doi.org/10.5194/acp-21-4249-2021

Powered by TCPDF (www.tcpdf.org)

