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Introduction & Objective

Ground site at Mindelo

Atmospheric conditions during overpass

• ≤1 km: marine boundary layer (cloud-free)

• 1.5-5 km: Saharan dust (strongly depolarizing)

• 14-15 km: cirrus cloud

• similar atmospheric conditions and overpass

situation on 7 May 2025

Acknowledgements
[1] Wehr, T. et al. (2023): The EarthCARE mission – science and system overview, AMT, 16, 3581–3608, https://doi.org/10.5194/amt-16-3581-2023. [2] Baars et al., (2016): An overview of the first

decade of PollyNET: an emerging network of automated Raman-polarization lidars for continuous aerosol profiling, ACP, 16, 5111–5137, https://doi.org/10.5194/acp-16-5111-2016. [3] Engelmann et

al. (2016): The automated multiwavelength Raman polarization and water-vapor lidar PollyXT: the neXT generation, AMT, 9, 1767–1784, https://doi.org/10.5194/amt-9-1767-2016. [4] Donovan et al.

(2024): The EarthCARE lidar cloud and aerosol profile processor (A-PRO): the A-AER, A-EBD, A-TC, and A-ICE products, AMT, 17, 5301–5340, https://doi.org/10.5194/amt-17-5301-2024.

This work was conducted as part of the Dragon 6 cooperation programme

between the European Space Agency (ESA) and the Ministry of Science and 

Technology (MOST) of China. The authors acknowledge the support and 

coordination provided by the Dragon Programme Office.

PollyXT [3]:

• multiwavelength-Raman-

polarization lidar

• backscatter, extinction, 

lidar ratio, particle

depolarization ratio at 

355, 532, 1064 nm

Validation strategy
ACTRIS supersite at the Ocean Science Center Mindelo, 

Cabo Verde (16.9°N, 25.0°W, 10 m a.s.l.)

Validated products (L2a):

• overpasses within 100 km radius

• closest ATLID profile (here: 20 km distance)

• A-AER[4]: direct extinction retrieval

• A-EBD[4]: optimal estimation with A-AER as

a priori; low and medium (med.) resolution

Results & Discussion – Case study comparison: 1 June vs. 7 May 2025

• polar orbiting satellite at 400 km 

altitude, launched in May 2024

• co-located measurements of

aerosol, clouds, radiation

EarthCARE

• high spectral resolution lidar

• 355 nm

• vertical profiles + aerosol layer

means of backscatter, 

extinction, lidar ratio, particle

depolarization ratio

• aerosol typing

Root mean square error (RMSE) and mean difference (PollyXT minus ATLID) within the dust layer. For both, the ATLID 

products with the best agreement to PollyXT are marked in darkgreen (1 Jun 25) and in lightgreen (7 May 25).

Dust layer Backscatter coefficient [Mm-1 sr-1] Extinction coefficient [Mm-1] Lidar ratio [sr] Depol ratio

1 Jun 25 7 May 25 1 Jun 25 7 May 25 1 Jun 25 7 May 25 1 Jun 25 7 May 25

RMSE A-AER 0.15 5.13 14 90 15 32 0.052 0.039

A-EBD low 0.31 1.16 14 70 14 17 0.056 0.066

A-EBD med. 0.47 1.21 28 80 12 21 0.032 0.044

Mean 

difference

A-AER 0.02 -2.26 2 64 6 23 -0.045 -0.030

A-EBD low -0.16 -0.79 -15 -6 9 10 -0.047 -0.056

A-EBD med. -0.12 -0.74 -3 8 6 14 -0.024 -0.039

• dust layer: A-AER & A-EBD med. fit best with

PollyXT

• good agreement also for cirrus

• dust layer: vertical step in the lidar ratio (stronger in 

med. res.) → due to false layering in A-AER

→ big problem in many Mindelo cases and all 

previous baselines

Outlook

• need: more cases in the newest baseline + cases with

multiple baselines → reprocessing of golden cases needed

• statistical validation

• extend validation to further ground-based stations, e.g., 

Dushanbe (Tajikistan) an Leipzig (Germany)

• comparison with Chinese ACDL spacborne lidar

• generally, great agreement with PollyXT, even in cirrus

• overestimation of depolarization in A-AER & A-EBD

• overestimation of backscatter & extinction in A-EBD

• negative spikes in the depolarization in A-EBD

Both cases
• vertical step in the lidar ratio

of the dust layer vanished

• slightly reduced in A-EBD

• much less

Improvements in AF?

PollyXT measurement at Mindelo on 1 June 2025: (a) attenuated

backscatter coefficient at 1064 nm; (b) volume depolarization ratio

at 532 nm. Raman profile retrieved for 02:41-03:34 UTC (red

rectangle). EarthCARE overpass at 03:38 UTC (yellow line).

a)

b)

Case studies for (a) 1 June 2025, baseline AF; (b) 7 May 2025 (overpass at 03:28 UTC, PollyXT at 02:40-02:59 UTC), baseline AE. 

Comparison of ATLID and PollyXT (black) profiles for the particle backscatter and extinction coefficients, the lidar ratio and the

particle depolarization ratio. The products A-AER (red) and A-EBD in low (green) and medium (blue) resolution are used. Horizontal 

resolution for ATLID products: 50, 100 and (a) 11 / (b) 50 km, respectively. The dust layer is shaded in gray. 
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Conclusions

Objective

high quality ATLID data →

validation with ground-based

lidars from, e.g., PollyNET[2]

Mindelo, Cabo Verde

• often low-level clouds

• mixtures of aerosol types

Study area

(a) payload and viewing geometry of EarthCARE

satellite[1]; (b) study area at Mindelo, Cabo Verde, 

with typical aerosol types

Cabo Verde

marine

Saharan dust

b)
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Methods

EarthCARE ground track within a 

100 km radius around Mindelo on 

1 June 2025

• case study comparison of latest two baselines:

1 Jun 25 (AF) vs. 7 May 25 (AE)

• quantitative comparison ATLID vs. PollyXT

➢ Differences due to different baselines or due to different cases?

A-AER…ATLID Aerosol product

A-EBD…ATLID Extinction, Backscatter and Depolarization


