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Key Datasets and Quality Control

Summary 

and Conclusion

• The current wind bias correction uses ECMWF model winds 

(background ‘B’) and is a function of the primary mirror 

temperature (M1 correction).

• The Zero Wind Correction (ZWC) provides a model-independent

alternative which uses ground returns and performs on average 

~10% less accurately [1].

• The effectiveness of ZWC depends on the quality of the ground 

return, which depends on surface albedo, atmospheric optical 

depth and presence of clouds, and instrument performance.

• Investigating the use of ZWC is an important step towards 

achieving bias correction in Aeolus-2.

Performance of the observation-minus-background ‘O-B’ and ZWC M1 bias correction methods
(28 June to 31 December 2019, beginning of FM-B period). Time series of daily averages (15
orbits) of the standard deviation of the Rayleigh clear O-B/HLOS values after the O-B- and ZWC-
based M1 correction. [1]

[1] Weiler et al. “Correction of wind bias for the lidar on-board Aeolus using telescope temperatures,” AMT, 14, 7167–7185 (2021).

[2] Labzovskii et al., “Aeolus lidar surface return (LSR) at 355 nm as a new Aeolus Level-2A product,” AMT, 17, 7183–7208 (2024).

• Most outliers using Z-score are obtained for levels 

below 10 000 LSB (red line).

• The M1 induced bias is clearly visible in the bi-

modal distribution with large spread of the 

Rayleigh ground velocities .

• Signal strength distribution is similar

• Rayleigh ground returns have higher 

coverage

• Many Rayleigh and Mie ground returns

have low signal and fewer have high signal

• Rayleigh ground returns are stronger than Mie 

signals and have a greater ground velocity spread

• Aeolus Baseline 16 data; FM-A1 (09.2018 

– 06.2019) and FM-B (07.2019 – 10.2022)

periods.

• Variables at observation level:

• Ground useful signal (GUS) 

• Ground velocity along the horizontal 

line of sight (vHLOS)

• Quality control: 

• Exclude ground signals GUS < 0

• Daily thresholding using the median-

based z-score z(vHLOS) < 3.5

• Hyperspectral and directional global Earth 

surface reflectance, at 0° and at 35° off-

nadir for Aeolus.

• Data sources for the ADAM albedo map: 

• Over land: MODIS data

• Over the ocean: SeaWiFS chlorophyll 

and SeaWinds wind speed

• Sea ice albedo from the CryoClim database 

(Arctic Data Center, Norwegian 

Meteorological Institute)

• Data: https://adam.noveltis.fr

• Lidar surface returns [2]: 

• Surface reflectivity

• Calibrated and corrected for aerosol

and molecular optical depth

• Global retrieval of unidirectional UV surface 

reflectivity from Aeolus.

• Based on Baseline 14 Aeolus data (L1B, L1A, 

AEL-PRO, AEL-FM)

• Will be available in Baseline 17 (mid-2027) as 

part of the L2A product.

• Data: Courtesy of Lev Labzovskii, 2025.

High signal ground returns which can be used for

Zero Wind Correction occur:

• In boreal winter with snow-covered regions

• Over land, or sea ice

• Over the poles with snow and ice-covered regions

• At high altitudes with lower optical depth

Over the ocean the ground signal is generally low. In 

addition, low clouds and high cloud cover over the 

southern ocean prevent high signal ground returns.

Next steps using these results

• Simulation of realistic ground returns 

using the Aeolus end-to-end simulator

• Study of performance of

Zero Wind Correction for Aeolus-2

• Strongest signals over the poles, particularly over western Antarctica 

and Greenland due to presence of snow and ice.

• Very few ground returns over oceans and in the Tropics.

• Seasonality can be seen in signal strength and number of ground returns:

• NH – more and stronger signals in DJF and MAM

• SH – most ground returns in JJA, strongest signals in DJF

→ A lower optical depth above the ground for higher elevations explains the higher signal levels in 

the Western part of Antarctica. In addition also lower cloud cover is observed in this region.

→ The annual variation of Aeolus 

ground return signal, lidar surface 

return (LSR) and albedo agrees 

qualitatively in the mid-latitudes, 

due to the high reflectivity of snow in 

winter and the low reflectivity of 

vegetation in summer.

→ Over the southern ocean, at latitudes up 

to 60°S, low clouds and high cloud cover 

occur all year round. These clouds could get 

mistakenly identified as ground signal.

Top: Cloud fraction measured by different remote sensing 
instruments in DJF; bottom: vertical structure of the cloud 
fraction (Bromwich et al. 2012)


