
ESA Mobile Lidar for EarthCARE mission: 
EMORAL & ATLID

Introduction
ESA & JAXA EarthCARE mission provides climate-relevant parameters
and observables. Cal/Val activities were initiated under the umbrella of
the ATMO-ACCESS pilot TNA project and organized on an impressive
scale to assess and improve the quality of satellite data.

Mobile lidar EMORAL was rebuilt within POLIMOS. Lidar, installed in a
van allowing easy relocation to reachable by car locations, features five
Mie (two polarization), three Raman, and a broadband fluorescence
channels, providing a wide range of optical parameters for detailed
aerosol typing.

Thanks to its high-power laser information is provided up to 15 km.
Thanks to its portability it can be positioned almost directly under the
EarthCARE overpass. Thanks to its robustness it allows for fast operation
after re-location (ready within 2h). All this is facilitating direct
comparisons between the ATLID lidar onboard EarthCARE and EMORAL
data products.

POLIMOS Team performed measurements in several locations and
environments in Poland, e.g. in cities (Wrocław, Warsaw), villages
(Ojrzanów, Tresna, Wzdoł Rzadowy), coastal areas (Przewloka), forested
areas (Głowno) etc.

We show results of some direct comparisons of EMORAL and ATLID
lidars. Advantages of having a complex mobile lidar for Cal/Val activities
are profound, especially for enhancing understanding o aerosol and
cloud properties detected by ATLID and supporting their interpretation.

Methods

Conclusions
So far, we performed 12 dedicated campaigns over Poland. EMORAL high mobility provide
collocation measurement with ATLID < 1km. Results are mostly for clean condition, thus
more cases are desired, i.e. with more aerosol layers > 3 km. Backscatter and extinction
coefficients of ATLID L2 products show good agreement with EMORAL. Currently we look
at aerosol type differences at lower altitudes which is in general tricky for the satellite
data (lower quality of the ATLID data close to the ground).
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Ojrzanow, Poland – 13/12/2024 00:00:55 UTC
Distance < 5km (Fig. 1, right plot)

Glowno, Poland – 18/02/2025 00:03:24 UTC
Distance <1km

↓ Different temporal averaging in EMORAL (blue) retrieval from backscatter coefficient comparison 
against ATLID (red) and their respective difference (green), from two overpass campaigns

↑ Comparison of Target Classification (TC) products from 
EMORAL and ATLID for overpass in Ojrzanów on 13/12/2024 

↑ EMORAL fluorescence for overpass in Głowno on 18/02/2025

↓  Simplified diagram of EMORAL (left). Predicted ATLID orbits and campaign sites (middle). 
EMORAL distance from ATLID overpass (right) for Ojrzanów (orange) and Warsaw (red).

↓ EMORAL data flow for EarthCARE Cal/Val activities
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