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The Planetary Boundary Layer (PBL) plays a key role in the exchange of The EarthCARE mission (ESA/JAXA), launched in May 2024,
momentum, heat, moisture, and aerosol. carries four sensors on one platform (ATLID, CPR, MSI, and
BBR). This unique synergy enables detailed atmospheric
profiling along its path, providing crucial data on cloud-aerosol-
radiation interactions.

Characterising the Planetary Boundary Layer Height (PBLH) is crucial
for air control, climate modelling, and weather forecasting.

Thermodynamic PBLH retrievals rely on temperature, humidity, and wind

profiles from radiosondes ATLID is a high-spectral-resolution lidar operating at 355 nm,

provides vertically resolved profiles of attenuated backscatter
ATLID enables the characterisation of the vertical structure of the and depolarization. This capability enables new opportunities

atmosphere, facilitating the investigation of the PBLH with improved to characterize the vertical structure of aerosols and clouds
temporal resolution and global coverage. and to investigate challenging variables such as the PBLH.
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This study validates EarthCARE/ATLID PBLH retrievals using a continental-scale :

reference dataset derived from radiosonde observations at 71 stations across
Europe (July 2024-October 2025), retrieved from the University of Wyoming
radiosonde archive.
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A total of 128 cases where satellite overpasses occurred within a 20 km radius
and a * 2-hour window of 12 UTC radiosonde launches under convective or
neutral stability regimes were identified.
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Reference PBLH was determined from radiosonde measurements using five diagnostic methods: bulk Richardson . , Miing o o)

Two ATLID-based approaches were evaluated: the operational ATLID Aerosol Layer Descriptor (A-ALD) and attenuated
backscatter profiles from the A-EBD product, both using data from BA baseline.

A-ALD provides the PBLH as an operational cloud-free product. Nearest track point to the station was chosen.
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Attenuated backscatter A-EBD profiles were cloud screened with the A-FM Feature Mask and processed with a custom
methodology based on a variance gradient technique to retrieve the PBLH.

PBLH values below 200 m and above 4000 m have no physical sense and were discarded. I T
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A-EBD resolves natural PBHL seasonal
variability, with better agreement in winter.
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* A-EBD custom approach represents an improved PBLH estimation when
compared with the A-ALD product.
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