Aeoluslevel2B HLOShorizontal lineof-sight) wind product quality
report

Period For the month up to4 Januan2021
ByMichael Rennie (ECWMRB)member othe Aeolus DISteam.

Introduction

An introductionto the Aeolus Leve2BHLOSvind monitoring statisticgs providedon the Aeolus
CAL/VAL webpage (under L2B Data Quality Handpfmokhose that have access. The ECWMF
Technical Memorandum 864 (Section 2.3) provides information onthevAeolusO-B departure
statisticsare calculatedit is available here:

https://www.ecmwf.int/en/elibrary/19538nwp-impactaeoluslevet2b-winds-ecmwf

Daily updated, atomaticallyproduced statistics abbservation minus background {8) and
observationminusanalysis (@A) are availabldrom the followingwebsite (from which many of the

plots used inthis report have been taken)
https://www.ecmwf.int/en/forecasts/charts/obstat/?facets=Data%20type,Aeolus%20HLOS%20Wind

Quiality Controls appliedto producethe ECMWFRautomatedstatistics, which consists :of

1 Rejectingobservationswith Level2Bprocesorestimatedinstrument error beyond a
thresholds:,, >12m/s for the Rayleigh ang >5m/s for the Mie

1 Rejectingobservationavhen the LeveRBHLOS windesultoverall confidence flag is invalid

1 A nmodel basedifst-guess checke. reject iffirst-guess departurés deemed to be too large,

indicating gross errorse. 0 6 UL


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

1. L2BRayleigkclearO-B and QA departurestatistics
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Figurel. This figureshows changewith time in theO-B and GA departure statisticef the L2BRayleighclearwindswith
respect to theeCMWF model The statistics are calculated every 3 hours for t#00 hPa pressure range. Paaglis for
ascending and panel b) is fdescendingrbit phase The top plot is the meaof departures.e. biasthe second plot down
is the saindarddeviation of departuregnd the assigned observation error in data assimilation (OBS ERRQ@R)rmation
on random erro; the third plot davn isthe meanobservationvalueand mean model equivalerdgndthe bottom plot is the
number of observationger sample.
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Figure2. Latitudetime dependence of thenean(OB) for L2B RayleigtiearHLOS winds for the4D0 hPa pressure range
for a) ascending and lescending orbiphase Unit: m/s.
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Figure3. Mapsof L2B Rayleigilear mean(€B) fa the 0400 hPa pressure range fa) ascending and kjescending orbit
phasesUnit: m/s. For the period13 Decembef020 tol January2021.
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Figure4. Pressure versus latitude dependence of the L2B Ragleayhmean(@B)for a) ascending and b) descending orbits.
Panel c) is the standard deviation ofBDfor ascending orbits. Unit: m/$:or the period: 3 Decembe2020 to2 January
2021

ECMWF operational monitoring: time_series_stats_Ray_global_whole_profile_15_QC
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Figureb. Timesseries ofaily global, whole profild.2B RayleighlearHLOS windelated statisticsince 12 May 2020QC
for thistype ofplot isto rejectwindsif abs(GB) > 15 m/s.

Comments and assessmentldfB Rayleighlear windgor this period

1 After the Level2B processoffix for the jumps in internapath Rayigh response was
implemented from 14 December 2020 onwards, thBayleigkclear biases have been
significantlymore stable with ime.



Random errors have resmnedalmost stablesince then- perhaps a small increase with time
is evdent.

TheHovmollertype bias plotsalso show that the biases have beearying much less with
latitude sinee the fix @me in.

For desendingorbits, positive biagontinues topersist in thetropical upper tropsphereand
more negatve bias for 360 degres south It is unclear what is causing this.

Overall, the zonal average bia®ntinues toshow some similaritiesfor ascending and
descending orbitswith a generally negates bias at lowemltitudes (higher pressuregnd
more positive biasit higher altitudesThere are indications in offline testinigat this related
to the Rayleigh response calibration curves as a function of atmospheric temperature
(RayleigFBrillouin Corection) being not quite right this will hopefully be improved ithe
upcoming months.

There ishias for Southerrmore polarlatitudes for which there is strong negative betsthe
highest rangebins. Thisseems to be related to very low SHRe to high solabackground
noiseanddecreasing atmospheric signal with time due to the instrument.



2. L2BMie-cloudyO-Band OA departurestatistics
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Figure6. Same type dflotsas inFigurel, but for L2B MieloudyHLOS winds.



b)
Figure7. Pressure versus latitude dependence of theNli2Rloudymean(OB) for a) ascending and b) descending orbits.
Unit: m/s For the periodl3 Decembef020 to2 January2021.




