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The Aeolus satellite

Launched 22 Aug. 2018, 3y expected lifetime
— Operational until 30 Apr. 2023

Aeolus measurements: 12h period 9 Feb 2020

direction to sun
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a Level-2B Rayleigh-clear wind speed b Level-2B Mie-cloudy wind speed

320 km laser line-of-sight
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https://www.dlIr.de/en/pa/research-transfer/expertise/space/ https://www.ecmwf.int/en/newsletter/173/earth-system-science/aeolus-positive-
aeolus-and-aeolus-2 impact-forecasts-second-reprocessed-dataset


https://www.ecmwf.int/en/newsletter/173/earth-system-science/aeolus-positive-impact-forecasts-second-reprocessed-dataset
https://www.ecmwf.int/en/newsletter/173/earth-system-science/aeolus-positive-impact-forecasts-second-reprocessed-dataset

Assimilating Aeolus improves forecasts
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Latitude Latitude probably mediated by equatorial waves.
(Aug. - Dec. 2019)

Aeolus+Processes, ESA-funded project
— what processes are involved in these improvements?
- how do we explain the above with equatorial wave dynamics?



Kelvin waves at lev68 near 155 hPa MODES®
Base 01/07/2023 00 UTC, valid 01/07/2023 00 UTC
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https://modes.cen.uni-hamburg.de/

Kelvin waves at leve8 near 155 hPa
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Equatorial waves and the QBO
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Equatorial waves and the QBO
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Equatorial waves and the QBO
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Aeolus assimilation effects on:

1: equatorial zonal-mean flow and the QBO

2: equatorial waves

3: wave-mean flow interactions
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Equatorial zonal-mean circulation

1.5

Pressure (hPa)
8

800 T T T T T T T
2019-07 2019-10 / 2020-01 2020-04 2020-07 2020-10 2021-01 2021-04

mis

QBO 2019/20 disruption Classic QBO propagation



Equatorial zonal-mean circulation

Aeolus effect on zonal-mean U winds
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- Increase of vertical shear, especially during QBO disruption
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Equatorial zonal-mean circulation

Aeolus effect on zonal-mean U winds
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Aeolus assimilation effects on:

1: equatorial zonal-mean flow and the QBO

2: equatorial waves

3: wave-mean flow interactions
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The wave compositing analysis
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The wave compositing analysis
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The wave compositing analysis
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KW example: mean differences

KW 2019-07 to 2021-06
Assimilating Aeolus all 00-12 UTC analyses
increases wave
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... Nnow root mean squared differences
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— Asymmetry in easterly phase

- Linked to stronger shear zones
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- Simplified interpretation: RMSD = overall amount of change from assimilation
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Link to vertical shear
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Shear distribution much wider
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Link to vertical shear

Pressure (hPa)

KW U wind (mis)

- Method applicable to all wave modes
+ total wind shear
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Aeolus assimilation effects on:

1: equatorial zonal-mean flow and the QBO

2: equatorial waves

3: wave-mean flow interactions

+ THE EUROPEAN SPACE AGENCY



Wave-mean flow interactions from wave drag
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Wave-mean flow interactions from wave drag
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Wave-mean flow interactions from wave drag

Aeolus effect on zonal-mean U winds

VMF drag
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Wave-mean flow interactions from wave drag

Aeolus effect on zonal-mean U winds
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We presented diagnostics covering Aeolus assimilation effects on:

1: equatorial zonal-mean flow and the QBO
2: equatorial waves
3: wave-mean flow interactions

Powerful all-round set of diagnostics — and there’s more (see poster)
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Outlook i

M Universitit Hamburg
DER FORSCHUNG | DER LEHRE | DER BILDUNG .

We presented diagnostics covering Aeolus assimilation effects on:

1: equatorial zonal-mean flow and the QBO
2: equatorial waves
3: wave-mean flow interactions

Powerful all-round set of diagnostics — and there’s more (see poster)

- Methodology applicable to any OSE!
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