
Aerosol layer properties from ATLID and from ATLID/MSI synergy 

References

EarthCARE vertical and columnar aerosol layer information 

 �outsi@tropos.de

Athena Augusta Floutsi1, Moritz Haarig1, Holger Baars1, Sebastian Bley1, Leonard König1, 
Henriette Gebauer1,Nicole Docter1, René Preusker2, David Donovan3, Gerd-Jan van 
Zadelho�3 and Ulla Wandinger1

1 Leibniz Institute for Tropospheric Research (TROPOS), Leipzig, Germany
2 Freie Universität Berlin, Institute for Space Science, Berlin, Germany
3 Royal Netherlands Meteorological Institute (KNMI), De Bilt, the Netherlands

[1] Wandinger, U., et al., (2023), .: Cloud top heights and aerosol layer properties from EarthCARE lidar observations: the A-CTH and A-ALD products, Atmos. Meas. Tech.

[2] Haarig, M., et al., (2023), Cloud top heights and aerosol columnar properties from combined EarthCARE lidar and imager observations: the AM-CTH and AM-ACD products,

            Atmos. Meas. Tech.

[3] Docter, N., et al., (2023), Aerosol optical depth retrieval from the EarthCARE Multi-Spectral Imager: the M-AOT product, Atmos. Meas. Tech.

ATLID Aerosol Layer Descriptor 
(A-ALD)

ATLID–MSI Aerosol Columnar 
Descriptor (AM-ACD)

MSI Aerosol Optical Thickness 
(M-AOT)

• Stand-alone ATLID Level 2a (L2a) product 
generated by the ATLID Layer Products 
Processor (A-LAY) [1]
• Determined using a Wavelet Covariance 
Transform (WCT) method applied to the ATLID 
Mie co-polar signal
• Derived over 11 JSG horizontal resolution
• Main outputs are the upper and lower 
geometrical boundaries for each aerosol layer,
layer-mean optical properties (355 nm), aerosol 
optical thickness (AOT) for each detected layer,
stratospheric and total AOT, vertically-integrated 
aerosol classification probabilities 

• Synergistic ATLID-MSI Level 2b (L2b) product
generated by the ATLID-MSI Column Products
processor (AM-COL) [2]
• Generated by combining data from A-ALD 
and M-AOT for cloud-free pixels
• Aerosol information (e.g., Ångström exponent 
355/670, 355/865) derived on the track are 
combined from both instruments 
• Main outputs are the Ångström exponent 
AOT at 355 nm and dominant aerosol type 
across the MSI swath, along with quality 
status flags

• Stand-alone MSI Level 2a (L2a) product [3]
• Determined based on MSI's four bands:
670 nm (VIS), 865 nm (NIR), 1650 nm (SWIR-1)
and 2200 nm (SWIR-2) and utilizes the optimal 
estimation 
• Spatial resolution of 500 m x 500 m over a 
swath width of 150 km
• Available for cloud-free, daytime conditions
• Main output is the AOT at 670 nm over ocean
and dark vegetated land pixels, AOT at 865 nm 
over ocean, the Ångström exponent at the 
wavelength pair 670/865 nm for each ocean 
pixel with successfully retrieved AOT

ATLID‘s A-ALD MSI‘s M-AOT

ATLID/MSI synergy AM-ACD

• Particularly complex scene
• Known limations in baseline AE: 
 • due to increased low-level cloud identification and CTH misclassification in 
        high backscattering aerosol layers in the CTH product of A-LAY less aerosol 
        layers are being identified 
 • occasional misidentification of cloudy pixels within the A-ALD product
• Expected to improve with the upcoming baseline update (fall)

Smoke from Canadian wildfires
MSI AOT at 670 
nm retrieved  for 
cloud-free pixels

All retrieved AOT 
is accompanied 
with good quality
status

Low AOT at the 
northern part of 
the frame, which 
increases towards 
the southern parts

Baselines used: MSI RGR (BA), MSI_CM (AB), MSI AOT(AC)

• Currently available for a few pixels 
• Very often accompanied by quality status 3 - under investigation
• High-complexity product
• Depends heavily on the quality of its input

• Ångström exponent values indicate the presence of small in size 
particles
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