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Overview and Objectives

Analy5|s of wind e/spe
Comparct i gre and %dmsoundmgs
Comparative study W|th GPS radio- occultation Temperature)

Expected results:
First cllmatology of grawty wave parameters based on global wind and

KSATELLITE PROFILE What is Aeolus ?

Global wind profile observer

Approved 1999 Launched Aug 2018

Altitude : 320 km

Orbit : Sun-Synchronous

Initial mission duration : 3 years

Payload: ALADIN ( Atmospheric LAser Doppler INstrument)
First doppler wind lidar in space

SCIENTIFICOBIECTIVES
Improve the quality of weather forecasts

Advance our understanding of atmospheric dynamics and climate processes
Demonstrate potential for operational use of space-based Doppler wind LIDARs

(DWL)

FUNCTIONING PRINCIPLE
Wind velocity using ALADIN
First 30km of the Atmosphere ( LT/UT-LS )

Vertical profiles of wind, detection of aerosols and clouds along orbital path
Measurement derived from backscattered signal along the lidar line of sight (LOS)

Horizontal line of sight products (HLOS)

lidar capabilities to resolve GW'
\Rayleigh and Mie channels
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( CIimatoIogy results

June 1o August 2019, e GPS-RO Dominant Wavelength. 10-22km. June to August 2000
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e Acolus HLOS Wind (mvs). Altitude > 16km. June 1o August 2019 Sooat

HLOS Wind speed at altitude higher than 16km displayed on a Mercator projection, June to August 2019

\ Fig. 4 :a) The Aeolus Dominant wavelength displayed on a Mercator projection, June to August 2019 b) The ROMSAF GPS-RO dominant wavelength displayed on a Mercator projection, June to August 2019¢) The Aeolus J

/ Conclusions and Outlook

* Aeolus is capable of detecting gravity wave activity, but is prone to overestimate it

 Aeolus faces random yet recurrent issues : hot pixels, I20P, increased high RBS random errors

* Horizontal and vertical detrending approaches have been applied to derive global distribution and variability
of wind variance, which is used as a proxy for GW activity

» Aeolus captures the well known orographic and non-orographic GW sources: mountain ridges, tropical land
convection, polar vortex dynamics

® Recurrent (reproducible) season-specific patterns of GW activity in Aeolus 3 year record were observed
 Global distribution of GW activity from Aeolus is found consistent with that derived from GPS-RO temperature
profiling despite different capacities of measurement techniques

o Distribution of the dominant GW vertical wavelength follows the expected pattern driven by large-scale flow

However, several should be investigated in the future:

- Region-specific and special case studies
- Analysis the recent GPS-RO data (Metop, COSMIC-2) data for a finer comparison with Aeolus
\- Second Paper to be submitted soon for AGU
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