EXECUTIVE SUMMARY DRAGON 3 ID. 10532

Wind LIDAR Observations from ADM-Aeolus - Validation,
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The global observation of atmospheric wind profiles remains one of the highest priority
needs for weather forecasting. ESA decided to implement the Atmospheric Dynamics
Mission ADM-Aeolus to demonstrate the potential of the Doppler LIDAR technology for
global wind profiling in order to improve the quality of future numerical weather prediction.
ADM-Aeolus will carry the first wind LIDAR in space and launch is currently scheduled for
the end of 2013. An airborne prototype of the LIDAR instrument on ADM-Aeolus was
developed by DLR (Deutsches Zentrum fur Luft- und Raumfahrt) and deployed in several
field campaigns on the DLR Falcon aircraft.

A ground-based direct-detection wind LIDAR was developed at OUC and deployed during
several field campaigns, including the sailing competition within the Olympic Games in 2008
in Qingdao. The first project objective is to validate the ADM-Aeolus wind, cloud and aerosol
data products and to exploit the Aeolus wind observations for the study of atmospheric
dynamics. Ground based co-located measurements with wind LIDARS during overpasses of
Aeolus are foreseen in China and in Central Europe. Further airborne campaigns with the
ADM-Aeolus airborne demonstrator are planned over Central Europe and the North Atlantic
region. These observations will be extended by data from ground based whole sky imagers
(WSis), which will be used to validate various cloud parameters like cloud-base, height, wind
and cloud amount.

The second project objective is to use the ground return from ADM-Aeolus to derive high
resolution reflectances (and through modelling the BRDF the spectral albedo) of different
surfaces (sea, ice, land, etc.) in the UV. The data obtained will be compared to the data set
being developed by the ESA-ADAM project in which a global spectral reflectance data set is
created for 10 years (including the UV region). In addition, data from various airborne
campaigns performed with the ADM-Aeolus airborne demonstrator will be used for this
purpose. The third project objective is the assimilation of ADM-Aeolus and ground-based
LIDAR observations into regional weather forecasting models. The impact on the initial
conditions and the model parameters will be analysed as well as the impact for the dust
aerosol and cloud forecast.

Funding for these activities will be provided by ESA, DLR, UK Space Agency and OUC
internal sources and it is planned to apply for external funding on national level and within
other ESA programs.
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