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What can be measured with airborne wind lidars?
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Targeted wind lidar observations in 2003 and
assimilation experiments at ECMWF

b Three-day forecasts
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Joint ESA-NASA-DLR campalgn for Aeolus in 2015
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Performance of the airborne demonstrator for Aeolus
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Textbook example of “Iceland” Low on 15 May 2015
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Comparison Winds from ECMWF and Wind Lidar
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NAWDEX North Atlantic Waveguide and
Downstream Impact Experiment

from 17 September — 18 October 2016 in Iceland with deployment
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Warm Conveyor Belt WCB Flight on 23 September 2016
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Bou Karam et al. (2008), QIRMS
Drobinski et al. (2009), JGR

Messager et al. (2010), QIRMS
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Airborne and ground-based measurements

Pl: B. Weinzierl Doppler wind lidar @ 2um
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How do dust properties change during long-range
transport and are processed in the Carribean?

~ 5 days transport time
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Long range dust transport seen by MACC/CAMS model
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Saharan Air Layer SAL and African Easterly Jet AEJ
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MACC model validation — The African Easterly Jet

Distance [km] Distance [km]
100 200 300 400 500 600 700 800 0 100 200 300 400 500 600 700 800

Good gqualitative dust
spatial distribution
agreement

Altitude [km]

AEJ intenstiy is strongly
underestimated by MACC

Altitude [km]

= H
360 _
315 9
270 2
L 225 §
180 g
F {135 =
- I 190 =
| £
a5 £

. .

Land-sea breeze over
Dakar is in good
agreement

Altitude [km]

- .

16

ang . — LN 12
AEW trough position is E g -
2 0, 2
well reproduced E i

< -12

-16

‘ ‘ ‘ ‘ -20

10 - - 10 20

i) e i) 16

— 8 - : 8 12
E - J—
=< 6 ¥ 1 : 6 a4 7
< 1 0o
P AEW ! I 0, £
= -8 >

< 5 = 1 ‘S 1 2 -12

== -16

0 L L L L 0 1 1 1 1 ,20

09:25 09:40 09:55 10:10 09:25 09:40 09:55 10:10
‘ ‘ | UTC Time [HH:MM] ‘ . . . | UTC Time [HH:MM] . ‘
2136 2023  -19.10 -17.98  -16.86  -1573  -14.61 2136 2023  -1910  -17.98  -16.86  -1573  -14.61
Lon [deg] Lon [deg]
16.17 15.77 15.35 14.94 14.60 14.29 13.99 16.17 15.77 1535 14.94 14.60 14.29 13.99
Lat [deg] Lat [deg]

m ECMWF — Reading — 8 November 2016 20




Latitude [deg]

Aerosol and wind south/north of the ITCZ
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MACC model validation — The ITCZ
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Summary

100 200 300 400 500 600 700 800

> Airborne wind lidars allow
observation of horizontal wind
vector and vertical wind speed

Altitude[m]

» Case studies show significant
underestimation of jet winds (ET,
AEJ) in models by up to 10 m/s

» Validation of Aeolus with
airborne demonstrator and pre-
launch campaigns is well
prepared

» First wind lidar and aerosol
observations in Tropics used for
MACC/CAMS model evaluation
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