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Introduction 
Information on Aeolus Level-2B HLOS wind monitoring statistics is available on the CAL/VAL 

webpage (under L2B Data Quality Handbook); for those that have access. Section 2.3 of the 

ECMWF’s Technical Memorandum explains how Aeolus observation minus background (O-B) 

departure statistics are calculated. 

ECMWF’s daily updated, automatically produced statistics of L2B HLOS wind observation 

minus background (O-B) and observation minus analysis (O-A) are available here. 

The statistics focus on Rayleigh-clear and Mie-cloudy (not Rayleigh-cloudy and Mie-clear). An 

expert interpretation of these statistics for the past month is provided in this report, including 

insights into relevant data events. 

Quality Control (QC) is applied in the production of the ECMWF statistics: 

• Rejecting observations with Level-2B processor estimated instrument error (1-σ) 

beyond a threshold: 𝜎𝑂 > 12 m/s for the Rayleigh-clear and 𝜎𝑂 > 5 m/s for the Mie-

cloudy to remove outliers which spoil non-robust metrics. 

• Rejecting observations if the Level-2B HLOS wind result overall confidence flag is set 

to invalid. 

• Rejecting observations which fail the ECMWF model “first-guess check” i.e. reject if 

𝑂 − 𝐵 > 5√𝜎𝑂
2 + 𝜎𝐵

2 (a 5-sigma check) 

 

Daily data coverage plots for Aeolus are also available here.  

Other Aeolus L2B wind monitoring websites 

• Météo-France 

• Met Office: 

• O-B statistics 

• Data timeliness 

 

https://www.ecmwf.int/en/elibrary/19538-nwp-impact-aeolus-level-2b-winds-ecmwf
https://www.ecmwf.int/en/forecasts/charts/obstat/?facets=Data%20type,Aeolus%20HLOS%20Wind
https://www.ecmwf.int/en/forecasts/charts/monitoring/dcover?facets=undefined%20&obs=Aeolus&Flag=all
http://www.meteo.fr/special/minisites/monitoring/SATELLITE/LIDAR/lidar.html%23
https://nwp-saf.eumetsat.int/site/monitoring/winds-quality-evaluation/doppler-wind-lidar/doppler-monthly-monitoring/
https://nwp-saf.eumetsat.int/site/monitoring/nrt-availability/data-timeliness/


1. L2B Rayleigh-clear O-B and O-A departure statistics 

 
a) 

 
b) 

Figure 1.  This figure shows changes with time in the O-B and O-A departure statistics of the L2B Rayleigh-clear winds with 
respect to the ECMWF model. The statistics are calculated every 3 hours for the 0-400 hPa pressure range. Panel a) is for 
ascending and panel b) is for descending orbit phase. The top plot is the mean of departures i.e. bias; the second plot down 
is the standard deviation of departures and the assigned observation error in data assimilation (OBS ERROR) i.e. information 
on random error; the third plot down is the mean observation value and mean model equivalent and the bottom plot is the 
number of observations per sample. 



 
a) 

 
b) 

Figure 2. Latitude-time dependence of the mean(O-B) for L2B Rayleigh-clear HLOS winds for the 0-400 hPa pressure range for 
a) ascending and b) descending orbit phase. Unit: m/s. 



 
a) 

 
b)

 
Figure 3. Maps of L2B Rayleigh-clear mean(O-B) for the 0-400 hPa pressure range for a) ascending and b) descending orbit 
phases. Unit: m/s. For the period: 30 September 2021 to 18 October 2021. These plots are only updated once per week. 



 
a) 

 
b) 

 
c) 

Figure 4. Pressure versus latitude dependence of the L2B Rayleigh-clear mean(O-B) for a) ascending and b) descending orbits. 
Panel c) is the standard deviation of (O-B) for ascending orbits. Unit: m/s. For the period: 10 October to 18 October 2021. 



 

 

Figure 5. Times-series of daily, global, whole profile L2B Rayleigh-clear HLOS wind related statistics since 12 May 2020 (since 
L2B data was made public). QC for this type of plot is to reject winds if abs(O-B) > 15 m/s. 

Comments and assessment of L2B Rayleigh-clear winds for this period: 

• L2B data was blocklisted on 5th October 2021 due to testing of new onboard laser pulse 

accumulation settings (N,P settings) with the aim of improving L2B Rayleigh-clear wind noise 

(mitigating the low SNR per measurement (~3 km)). This test (not shown) gave a ~15% 

improvement in L2B Rayleigh-clear random error (by doubling the measurement-scale 3 km 

to 6 km, observation scale remains the same ~87 km). This is being considered for operations. 

• L2B data was blocklisted from 18-23 October 2021 due to Special Operations Requests: testing 

the laser master oscillator settings. These tests were done in the hope of finding ways to 

mitigate the signal loss. 

• However, ALADIN automatically switched-off (survival mode) on 22 October 2021 (not due to 

the MO tests). This was a similar event to what happened in March 2021. Due to experience 

gained from the March 2021 example, the laser was able to be switched-on much quicker this 

time, and with very similar settings (laser frequency). This meant the calibration information 

from before the switch-off was still valid. Offline assessment of the L1B/L2B data quality when 

wind measurements became available again (29 October, offline only) showed that it was very 

similar to before the switch-off, apart from a ~5% increase in random error for the Rayleigh-

clear. The Rayleigh random error increase is due to a lower laser energy per pulse (~67 mJ vs 

~71 mJ before) and a degradation in atmospheric path efficiency (unknown why). 

• There is only a short period after the re switch-on of FM-B laser and after the L2B blocklisting 

was lifted (2 November) in this report; but this is enough to confirm the assessment on 

random and systematic errors. 

• In October 2021 the ascending orbits are negatively biased and the descending orbits are 

positively biased. Similar behaviour was found in October 2019 with bias of ±0.4 m/s  (and 



March 2020) in the reprocessed L2B datasets. It is not understood what is causing this, 

although it seems to happen in months with minimum solar conditions for the Aeolus orbit.  



2. L2B Mie-cloudy O-B and O-A departure statistics 

 
a) 

 
b)  

Figure 6. Same type of plots as in Figure 1, but for L2B Mie-cloudy HLOS winds. 

 

 



 
 
a) 

 
b) 

Figure 7. Pressure versus latitude dependence of the L2B Mie-cloudy mean(O-B) for a) ascending and b) descending orbits. 
Unit: m/s. For the period: 10 October to 18 October 2021. 

 

 



 
a) 

 
b)  

 

c)  
Figure 8. Pressure versus latitude dependence of the L2B Mie-cloudy a) ascending stdev(O-B) m/s, b) assigned observation 
error in DA (via scaled L2Bp error estimates) and c) number of observations. For the period: 10 October to 18 October 2021. 



 

Figure 9. Times-series of daily, global, whole profile L2B Mie-cloudy HLOS wind related statistics since 12 May 2020 (when 
L2B data was made public). QC for this type of plot is to reject if abs(O-B) > 10 m/s. 

Comments and assessment of on L2B Mie-cloudy winds for this period: 

• See the comments on Rayleigh-clear as regards data gaps due to L2B blocklisting and survival 

mode. 

• Bias remained fairly stable. But stdev(O-B) and assigned observation error showed a change 

on 12 October due to a change in the assigned observation error in ECMWF data assimilation 

with the implementation of cycle 47R3 (use of a representativeness error term in the assigned 

error). This modified first-guess check QC and hence the O-B statistics. 

• The long-term time-series plot of O-B statistics perhaps suggests a slightly improvement for 

the Mie-cloudy stdev(O-B) after the data came back on 2 November (but perhaps not enough 

data yet to be sure). 

• The number of Mie winds at low pressures (high altitudes) over the S. Pole is back to more 

normal levels because of Polar Stratospheric Clouds must have gone. 


