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Since the successful launch of ESA’s Earth Explorer mission Aeolus on 22 August 2018,
atmospheric wind profiles from the ground to the lower stratosphere are being acquired on
a global scale deploying the first-ever satellite-borne wind lidar system ALADIN (Atmospheric
LAser Doppler INstrument). Already several years before the launch, an airborne prototype
of the Aeolus payload, the ALADIN Airborne Demonstrator (A2D), was developed at DLR.
Due to its representative design and operating principle, the A2D has been delivering
valuable information on the wind measurement strategies of the satellite instrument and
helped to optimize the wind retrieval and related quality-control algorithms. Together with
DLR’s high-accuracy coherent Doppler wind lidar, the A2D was deployed in three airborne
campaigns in Europe after launch, providing an extensive dataset under various atmospheric
conditions in terms of cloud cover and dynamics for the validation of the Aeolus mission.
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ALADIN Airborne Demonstrator (A2D) Wind Lidar Validation Campaigns in Europe in 2018 and 2019
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a Instrumentation of the Falcon aircraft comprising the A2D and the 2-um DWL as a reference. b Schematic of the A2D Doppler wind lidar.
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Aeolus Error Assessment using 2-pm DWL Winds B Case Studies for Aeolus Processor Improvements

Statistical analysis based on 2-um DWL data showed different biases of Aeolus e (Collocated wind observations of Aeolus and the two DLR airborne wind lidars along
Mie and Rayleigh winds for ascending and descending orbits even after correction for descending Aeolus orbit over Greenland and North Atlantic on 16 September 2019

temperature variations across the satellite’s primary telescope mirror (M1 correction) . . . . .
e Analysis of Aeolus Rayleigh wind errors in complex atmospheric scenes allows to draw

Systematic error (ascending/descending): Rayleigh: -1.1/-0.4 m/s, Mie: -0.2 / -0.5 m/s recommendations for processor evolution (improved QC based on A2D scheme)

Random error (1 km range bins): Rayleigh: 3.8 to 4.4 m/s, Mie: 2.0 to 2.8 m/s e A2D as a testbed to explore new measurement strategies and algorithm modifications
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Left: Dependence between Aeolus Rayleigh (top) and Mie (bottom) wind error with respect to the 2-um DWL and the estimated error Left: Horizontal line-of-sight (HLOS) wind speed as derived from the Aeolus and A2D Rayleigh channels (top left and top right),
that is provided in the Aeolus wind product. Right: Aeolus winds vs. 2-um DWL winds for the AVATARI campaign (ascending orbits only). the 2-um DWL (bottom left) and the ECMWF model (bottom right). Right: Respective wind profiles from a selected Aeolus observation.
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