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The	Aeolus	mission	-	Winds

Ae

Aeolus	is	a	flagship	European	mission	that	provided	wind	
profiling	from	space	for	the	first	time	using	the	lidar	technique	

Aeolus	has	a	high	impact	on	NWP,	through	the	assimilation	of	
wind	fields,	especially	in	the	free	troposphere



The	Aeolus	mission	–	Aerosol/Clouds

Aeolus	delivers	additionally	an	aerosol	and	cloud	product	(L2A).		

Besides	the	enhancement	of	applications	for	atmospheric	
composition	studies,	the	simultaneous	observation	of	wind	and	
aerosol	fields	by	Aeolus	allows	for	synergistic	retrievals	of	new	
products	from	space	(i.e.	aerosol	deposition	and	emission	fields).		

Before	its	use	for	applications	the	aerosol	product	went	through	a	
thorough	validation	effort



ASKOS	experiment	–	Aerosol	Cal/Val

WHERE:		

Mindelo,	Sao	Vicente	island	of	
Cabo	Verde	

WHEN:		

June	2021:	initial	setup	and	
first	ASKOS	experiment	

September	2021:	Along	with	
other	experiments	in	the	
framework	of	JATAC	

June	2022:	Collocated	with	
the	ERC	D-TECT	experiment	

September	2022:	Along	with	
NASA	CPEX	experimental	
campaign	



ASKOS	experiment
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ACTRIS	Aerosol	&	Cloud	remote	sensing	facility



eVe	in	ASKOS

eVe lidar for Aeolus 
Cal/Val



JATAC	campaign	cluster	for	Aeolus	Cal/Val



Aeolus	L2A	Cal/Val
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	comparison	from	10	September	2021𝛽𝑝𝑎𝑟𝑡

ASKOS	ESA	study,	P.	Paschou



Aeolus	L2A	Cal/Val

PANACEA,	A.	Gkikas,	2022



L2A+:	correction	of	the	L2A	product	for	dust

L2A+	ESA	study,	K.	Rizos,	A.	Gkikas



L2A+	ESA	study,	K.	Rizos,	A.	Gkikas

L2A+:	correction	of	the	L2A	product	for	dust



L2A+	ESA	study,	K.	Rizos,	A.	Gkikas

L2A+:	correction	of	the	L2A	product	for	dust

AEL-FM	product	(courtesy	Dave	Donovan,	KNMI)



L2A+	ESA	study,	K.	Rizos,	A.	Gkikas

L2A+:	correction	of	the	L2A	product	for	dust

Cloud-filtering	based	on	MSG	SEVIRI	
CLAAS3	cloud	dataset



L2A+	ESA	study,	K.	Rizos,	A.	Gkikas

Dust	layer	in	CAMS Adjust	in	Aeolus

L2A+:	correction	of	the	L2A	product	for	dust



Applications	for	Desert	Dust	Research:	Assimilation

Free	Run LIVAS	assimilated

Godzilla,	in	collaboration	with	BSC



Applications	for	Desert	Dust	Research:	Assimilation

Dust 
Event I

Dust 
Event II

Dust 
Event III

L2A	improved	the	columnar	optical	depth,	for	dust	events	II	and	III,	when	the	Aeolus	full	
(cross+co-polar)	backscatter	is	assimilated

ADD-CROSS	EUMETSAT	study,	A.	Gkikas



Applications	for	NWP

L2A	assimilation	affects	Wind	fields

ADD-CROSS	EUMETSAT	study,	A.	Gkikas



Applications	for	NWP

L2A	assimilation	affects	Wind	fields

ADD-CROSS	EUMETSAT	study,	A.	Gkikas



Applications	for	Desert	Dust	Research	and	NWP

Use	both	L2B	and	L2A	data	assimilation	within	the	same	regional	
coupled	model	to	reveal	the	synergistic	impact	on	NWP

L2A+	ESA	study,	T.	Georgiou



Climate	Data	Records:		
Bridge	the	space	missions	to	deliver	dust	climate	datasets

CALIPSO Aeolus Aeolus	FOEarthCARE AOS

CALIOP	observations	at	532	nm	→	
Quality	Filtering	→		

→	Conversion	Factors	→		
→	CALIOP	at	355	nm

The	LIVAS	concept:	
Bridge	multi-wavelength	dust	
products	from	different	missions.	

Feasible	due	to	the	weak	
wavelength	dependence	for	dust	
(355-532nm)	for	dust,	and	
trustworthy	aerosol	typing	through	
depolarization	(ESA-LIVAS	study)

LIVAS	ESA	study



Future	plans	for	EarthCARE

• Pointing	on	Aeolus	track	and	at	37.6o	off-zenith	
• Use	of	circular	depolarization	measurements	

• Harmonize	eVe	profiles	with	Aeolus	L2A	

• Pointing	on	EarthCARE	track	and	at	3o	off-zenith 

• ATLID:	Use	of	linear	depolarization	measurements	
at	355	nm 

eVe	configuration

• Future	plans:	

• Upgrade	of	eVe	lidar	to	a	multi-
wavelength	system	(2β	+	2α	+	2δ)	

• ESA	lidar	systems	(eVe	and	EMORAL)	
characterization	as	ACTRIS	reference	
(ATMO-ACESS)	

• enhancing	EarthCARE	Cal/Val



Future	plans	for	EarthCARE

ATMO-ACCESS	European	project	will	invest	to	setup	ACTRIS	for	EarthCARE	Cal/Val



Validation	needs	are	discussed	in	ACPV

Extremely	narrow	
sampling	volume

Small		
correlation		
length	of	
target	features

Need	for	
airborne	in-situ	
Measurements	
of	microphysical	
properties

Needs	for	synergies	
to	validate	higher	

level	products

Product		
Diversity

Gaps	in		
spaceborne		
data	records



NASA,	ESA	and	JAXA	coordination	in	ACPV	for	common/
best	practices	for	Cal/Val

Cal/val	community	contributors	
(networks,	Research	Infrastructures)

Implementation	Group
Foster	community	convergence	on	best	
common	Cal/Val	practices	for	ACPV

Document	the	consensus	and	the	best	
practices	for	ACPV	for	CEOS

Additional		
EarthCARE		
Teams	

Promote	the	implementation	of	ACPV	
best	practices	in	the	wider	communities



Similar	to	ASKOS	experiments	are	planned	for	the	
Mediterranean	to	further	advance	our	knowledge	on	ARI/ACI



Thank	you	for	your	attention!

Airborne	platforms	will	participate	to	
support	ground	operations

Similar	to	ASKOS	experiments	are	planned	for	the	
Mediterranean	to	further	advance	our	knowledge	on	ARI/ACI


