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- Agenda.
Time (CEST) Title by...
16:00 — 16:10 Introduction. Christian Retscher (ESA)
Vassilis Amiridis (NOA)
16:10 - 16:20 L2A+ Overview & WP1000. Emmanouil Proestakis (NOA)
16:20 - 16:30 WP2000 - ASKOS ground-based datasets in support of L2A+. Holger Baars (TROPOS)
16:30 — 16:40 WP3000 - Development of the L2A+ aerosol product. Antonis Gkikas (NOA)
Konstantinos Rizos (NOA)
16:40 — 16:50 WP4000 - Assimilation of L2A/L2A+ and application of WRF-L experiments. | Eleni Drakaki (NOA)
Athanasios Georgiou (NOA)
16:50 — 17:00 WP5000 - Scientific Analysis and Impact Assessment. Anna Kampouri (NOA)
Emmanouil Proestakis (NOA).
17:.00-17:05 WP6000 - Recommendations Angela Benedetti (ECMWEF).
17:05-17:30 Discussion.
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- Challenge (1): Cloud Contamination.

Start: O6Nov2019 04:39:10 UTC
End: O6Nov2019 04:39:22 UTC

21.78°E 22.78°E 23.78°E 24.78°E 25 78°E
39.96°N - 39.96°N

38.96°N 38.96°N

37.96°N 137.96°N

36.96°N 136.96°N

35.96°N 35.96°N
21.78°E 22.78°E 23. 78°E 24.78°E 25.78°E

[km}
oo

Heaight

&

(Gkikas et al., 2022, ACPD)
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- Project Objectives.

measurements from the ASKOS/JATAC experiment in Cape Verde.

model driven by Aeolus wind-assimilated meteorological fields.

(working in parallel with the ESA-DOMOS study).

Objective 5. Compare the monthly averaged L2A+ product with the CALIPSO L3 product,

dataset.

Objective 1. Develop a refined Aeolus aerosol optical product (L2A+) over the Atlantic, based on AEL-
FM/AEL-PRO algorithms, geostationary AOD products, CAMS, and new AOD retrievals from the Aeolus
itself. The product will be thoroughly compared with L2A and validated against quality-assured

Objective 2. Examine the impact of L2A and L2A+ on aerosol assimilation and dust transport models.

Objective 3. Assess the impact of Aeolus on NWP, utilising L2A+ aerosol assimilation in an online coupled regional

Objective 4. Highlight the benefit of the Aeolus joint aerosol and wind assimilation for simulating dust deposition
fields, and compare with CAMS reanalysis to assess the impact of L2A+ for ocean biogeochemistry studies

to assess the

climatological value of L2A+ for aerosol databases such as the ESA-LIVAS long-term climate
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- L2A+ Gantt Chart.
2022 2023
L2A+ Gantt Chart Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Feb Mar Apr May Jun Jul Aug Sep Oct
WORKPACKAGES . i DELIVERABLES
WP1000: Management, Reporting, and Promotion. | V. Amiridis / E. Proestakis ] — DO01/D07 /D08
WP2000: ASKOS ground-based datasets in support of L2A+. ; H. Baaors i — D02 /D04 / DOS
WP3000: Development of the L2A+ aerosol product. : K. Rizos / E. Proestakis / *A. Gkikas : 77777777777777777777777777777777777777 — D03 /D04 /D05
WP4000: Assimilation of L2A/L2A+ and application of WRF-L : A. Georgiou / A. Kempouri : — D03 / DOS
WP5000: Impact Studies : E. Proestakis / E. Drakaki / *E. Marinou : — D06
WP6000: Recommendations : A. Benedetti : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, —> D04 / D09
i i
DELIVERABLES § :
DO1: Requirements Baseline Document (RB). ! NOA H L }
D02:  ASKOS Datasets. | TROPOS 1 |
DO03: Description of the Algorithm Developments (ALGO) ; NOA 1| i
DO4:  Analysis of the Validation Activities carried out (VAL) | NOA / TROPOS/ ECMWF | ¢I
DOS: Output data product (OP) : NOA / TROPOS } EI] E
D06:  Final Datasets. ! NOA ! i :
D07: Project website. ! NOA ! l: ] H
D08:  Multimedia material (MM). | NOA 1 Ii]
D09:  Final Report. i ECMWF | l‘.]‘_l
|
i
i
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- Work Breakdown Structure.

WP1000: Management, reporting and

promotion

WP Manager: Vaszilis Amiridis

WP2000: ASKOS ground-based datasets in
support of L2A+

WP3000: Development of the L2A+ aerosol

product

WP4000: Assimilation of L2ZA/L2A+ and
application of WRF-L

WP Manager: Holger Baars |

WP Manager: Antonis Gkikas

WP Manager: Eleni Drakaki |

h 4 4

—* WP5000: Impact studies

WP Manager: Emmanouil Proestakis |

WPB000: Recommendations

WP Manager: Angela Benedetti

esa
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- The L2A+ Team.

//> WP1000 ‘\\

-

WP2000 \\\

H. Baars A. Floutsi

A. Georgiou A. Kampouri

NS

E. Drakaki

E. Proestakis

/ K A. Tsikerdekis /
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A. Kampouri

E. Drakaki

//’ WP6000

A. Benedetti
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Objective: Monitoring of the L2A+ project, ensuring the timely and efficient accomplishment of the planned
activities and administrative tasks and promotion of the project to the scientific community.
Furthermore, WP1000 aims at consolidating the scientific requirements for L2A+ study.

Management, reporting and promotion.

Inputs: All documents produced during the project.

Tasks: Overall management and coordination of the project, in accordance with the terms of the signed
contract.

Output: « Building in and updating the project website.

« Presenting the L2A+ results at scientific conferences and other international forums.

« Publishing the work undertaken in peer-reviewed journals and conference proceedings.

« DIo1: Requirements Baseline Document (RB)

« DIo7: Project website including the compliance to the ESA Open Science catalogue server.

« DIO8: Multimedia material (MM) (Publications in peer-reviewed journals and conference
proceedings, representation of the research at scientific conferences and other international forums
through scientific presentations and exhibitions).
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ASKOS ground-based datasets in support of L2A+.

Objective: Provide ASKOS ground-based datasets for L2A+ product validation and model evaluation studies

Inputs: Data acquired during ASKOS as part of the Joint Tropical Atlantic campaign (JATAC). All data has
already been collected, but the analysis and exploitation has not yet been intensified or completed.

Tasks: « Creation of a unique feature mask (Combined Cloudnet + EARLINET lidar target categorisation)
« Application of the well-established Poliphon method to estimate the vertical resolved dust fraction
« Application of an EarthCARE-like (HETEAC-Flex) typing scheme on the data from ground-based
lidar in Mindelo to retrieve the volume concentration of mineral dust
« Extraction of Aeolus-like profiles taken by the Aeolus reference instrument eVe
«Use of the vertical wind information obtained with Doppler lidar and radar to estimate dust flux

Output: «D2: Data set of feature mask over Mindelo for September 2021 including aerosol optical properties;
Documentation on time series of profiles of wind speed over Mindelo and radiosonde profiles obtained
at Sal.

« D4: Analysis of Aeolus-like optical properties for Aeolus overpasses for validating/evaluating the new
retrievals
 D5: Final data set on the height-resolved dust-only profiles above Mindelo, Cabo Verde
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ASKOS ground-based datasets in support of L2A+.
Instrumentation: Patchwork ACTRIS Aerosol & Cloud remote sensing facility
o e - |

Instrumentation in September 2021

TN T _ TROPOS instruments
: | « AERONET station
(Cimel sun-photomoter)
«  PollyXT lidar
*  Wind lidar (Halo)
* Microwave radiometer (RPG)
ESA/INOE.:
*+ 94Ghz Cloud radar (RPG)
+ Distrometer
NOA:
* EVE reference lidar
* can mimic Aeolus
observations

Microwave

radiometer

* Polly.tropos.de

: Al W . (PollyXT quicklooks and products)
A B ol i 3 5 : : - s * Other quicklooks:
\ ! ' ; i askos.space.noa.gr
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WP2000: ASKOS ground-based datasets in support of L2A+.

Instrumentation: Patchwork ACTRIS Aerosol & Cloud remote sensing facilit

PollyXT for Cabo Verde: Beam expander Near-range telescope
15 channel lidar for e

3 extinction coeff.
(355, 532,1064 nm)
3 depolarization ratios
(355 532, 1064 nm)

Absolute depolarization calibration by
+ 45° method
“Cleaning” of laser polarization

Near range detector

(data from 100 m height) —
Diode pumped laser (100 Hz) e %/
Automatic data processing in :
PollyNET — NRT display:

ptlmlzed

eVe - Aeolus reference
lidar
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ASKOS ground-based datasets in support of L2A+.

Input data set:

= PollyXT lidar backscatter at Mindelo, Cabo Verde

nearby Aeolus overpasses & flights
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WP2000: ASKOS ground-based datasets in support of L2A+.
Transformation of Polly backscatter to Aeolus co-polar backscatter
cross
5. = /B - 25hn . S( + 1) IB lBtot
lin cho circ 1 5 circ 1
lin ( cire T )
\ circular polarization l l I G ol-polar lidar ratio Co-polar backscatter
1 1 8 1 | 1 1 1 1 1 | 1 | !
. Volu_me 532 nm — Polly 355nm linear 532 nm — Polly 355nm
—— Particle 532 nm 1 |— Aeoluslike |- 4 |=—linear355nm |- J | — Acoluslike |
—— circular 355 nm
6 = —: .. I -
E E [ 7 © I
2, =3
5 - £ 4 — — -
=) Roy
() (]
T E £ o . i
2 — SR i L
i 1 L L I
0 I T | T [ T | T T T T O | ! | | | ! | I T I T I T | T T | | T T
0 1 2 3 4 0 0.15 0.3 0 1 2 3 4 0 0150304506 0 20 40 60 80
Backscatter coeff. [Mm™ sr] Depolarization ratio Backscatter coeff. [Mm' sr']  Depolarization ratio Lidar ratio [sr]
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ASKOS ground-based datasets in support of L2A+.

Input data set:
_— HALO Wind Advection above OSCM-Mindelo, Cabo Verde
- | “ o Wind lidar:
s000 t 12 o Vertical wind speed
E aooo | , ,j‘.‘_,.fﬁ; o o ol L O Horizontal wind speed and direction
3 sy & \ L1 | LA g . .
foolll S bt e @ Microwave radiometer
N d"']t'”f " w ‘F o Liquid water path
1000 ‘:' 0y f 8 iz B L ) bl "
N “ﬂ ' , sﬂu . 0
Soba - - HALO Wind Direction above OSCM- Mlndelo Cabo Verde o |
oo 350 "EM‘ }f ‘ ‘ '
5000 i ” . me f\,‘
k ' 3 l . i" i ; 250 AL J‘J ‘A\,ij A .JWM' o U LN,
_E. 4000 r '8 ' ‘)' :‘ A ™ "-s‘ . ; 200 _ = 04.00 leﬁr N 16:00 2000
%3000 5 :i ‘.f‘ .; 1;9 { :: " -.f-"‘, 1so~
: A B L :
'? : %‘}i ol w @ Together with ESA / INOE cloud rada
3 :; & e i ¥ ."',v;h r“.‘!“(‘ ; '~ !.. :.‘ v”l:‘_“v:..h $=.." Po" !; “.1 l, o . )
W i T e | L L —>Cloudnet target categorization
o / ,\ﬂ ) | U | .' t J' i l'il I o

o?°

09‘0 9(" g‘) 3\°9\ \°9\ ‘:\09\ 6\09\ 1‘09 \09 \°9 \09‘1 \99

o\°9 A2
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® By combining with PollyXT
— Advanced feature mask

r
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ASKOS ground-based datasets in support of L2A+.

Example output data set for a Cyprus observation
15- -Aerosol & insects
-Insects
CIOUd net Aeroso]
E -Meiting ice & cloud droplets
X 10- ~Melting ice
= ~|ce & supercooled droplets
> -jce
% S- -Drizzle/rain & cloud droplets
- b i o -Drizzle or rain
. A J . -Cloud droplets only
0 q4y \' ¥ 7““ 3 -Clear sky
0 5 10 15 20
Hours of Day [UTC]

Height [km]

-
wn
|

—
o

w
|

PollyNET/EARLINET

Cloud: ice crystals

Cloud: water droplets
- Cloud: non-typed

- Aerosol: small

Clean atmosphere
- No signal

Hours of Day [UTC]

- Aerosol: large spherical

Cloud; likely ice crystals
Cloud: likely water droplets

Aerosol: large non-spherical
Aerosol: mixture partly non-spherical

Non-typed particles/low conc.,

15

Height [km]

Advanced feature mask

|
5 10 15
Hours of Day [UTC]

Uncertain: ice crystals or aerosol
~|ce crystals
Uncertain: Likely liquid droplets
Liquid droplets
Drizzle/Rain
- Aerosol: large non-spherical
Aerosol: mixture partly non-spherical
Aerosol: large spherical
Aerosol: small
Non-typed particles/low conc.
Clean atmosphere
No signal
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ASKOS ground-based datasets in support of L2A+.

Obtaining dust-only quantities

t...l,....,....l....,...
w—particlo, measured | [

P dust calcuiated | [

smoke, calculated |

dust
smoke

Height (km)

PETEE BSTErSS ATETErS PR A

0o 1 2
Bsc. Coeff. (Mm'sr")

3 4 0

20 40 60 80
Relative Error (%)

measured:
B(532), particle
B(532), molecular
5(532), volume
5(532), particle

o 1 2
Bsc. Coeff. (Mm'sr")

3 4

assumed:
5(dust) = 0.31
5(smoke) = 0.05

Separation of aerosol types: application

31 Jan 2008, 2132 2232 UTC 532 nm, unsmoothed

PRI BSTETE BSTI N SR R

L volume, measured
|| = particle, caiculated

0 20 40 60 80

Fraction (Bsc., %)

&(molecular) = 0.015

00 01 02 03
Depolarization Ratio

POLIPHON:

-Use of the depolarization ratio to calculate

the dust fraction
- Obtaining dust-only backscatter
- Well established methodology

lick
ore

Full
Artl.llcl:le

Vertically resolved separation of dust and smoke over
Cape Verde using multiwavelength Raman and

polarization lidars during Saharan Mineral Dust
Experiment 2008

M. Tesche,! A. Ansmann,' D. Miiller.' D. Althausen,' R. [ngglmann V. Freu ler,”
and S. Grof? )

Received 6 February 2009; revised 14 April 2009; accepted 20 April 2009; published XX Month :@

JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 114, XXXXXX, doi:10.1029/2009TD01 1862,

2009
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Obtaining dust-only quantities

ASKOS ground-based datasets in support of L2A+.

Raman lidar: independent

3 A2 R E22 RS RS ROEZE RERZE ”b' : 7””"'”]””'””", extinction co;fﬁcient proﬁling POLIPHON-
a T . . . .
| 532 nm*® | / 3. : -Use of the depolarization ratio to calculate
T2 == s 3 the dust fraction
£ [ T total ) - Obtaining dust-only backscatter
240 I _‘ - Well established methodology
i :: dust: 31% i
- o+ non-dust: 5% - Atmos. Chemn. Phys. 17, 1498715006 201 Atmosph
0 [EREE ERENE FEN rm www P8 B ATEE AT ST AT ANAC SRS SRR ARRTE FEN s www 78 SN W | NN NN FEETE VR ST FETTE FREn lnzpidmm;’ll':ﬂ'“:npl.‘ll')l?:lllf C"("‘H‘-U)’ ""GU
0o 1 2 3 01 0.2 1 2 3 4 0 0 300 50 100 150 ;;"(’{':‘:. :’({"’:m ':'l‘:w“:"" ‘:‘I’"’]‘:"‘":“’ and Pvr-ulym e -
Backsc. Coef. [Mm sr] Depol. Ratio  Backsc. Coef. [Mm sr'] Ext}Coef}[Mm] Mass Conc. [ug m”] ' ) - S

S .=50sr
- S,,=20sr
; Profiling of Saharan dust from the Caribbean to western Africa -
Part 2: Shipborne lidar measurements versus forecasts
Albert A ', Framzisks Rittmcister’, Rosny Engelmann’, Sars Basart’, Ordal Jorba®, Christes Spyron’,

Samuel Remy*, Anoett Skupin’, Holger Basrs', Putric Seifert’, Fablan Seal”, and Thomss Kanits®

'Leibniz Imtstute for Troposphenc Research. Leipeig, Cermusy

*Barcetona Supercomputing Center, Dep of Eanh Sciences, Barcelona, Spain
'Nanooal and Kapodistrian Universsty of Athens, Dop of Py sics, Athens, Greoce
4L aborstoire & Méworologe Dynamigue, IPS1, UPMOONRS, Pari, France
YESTEC, Noordw ijk, the Netheriands

Source * at 14.50N 5227V

Cormspondence: A lhert Ansimans (albert @ tropos de )

3
<
¢
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3
=
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ASKOS ground-based datasets in support of L2A+.

From POLIPHON to HETEAC-Flex - the EarthCARE-like typing scheme

HETEAC-Flex

RANGE.CORRECTED SIGNAL (710nm) W 1 00— pammssses f \
s | i 2 v : ® Fine Spherical Backscatter
S 2> 015008 fore < (2) . Absorbing C
EE' e i g 78 + 220/ é ® Coarse S,x'),’v?é_‘:,'u,‘.—f!"g and ethnCtlon
g S 80f - 0 1 ; @ Fine Spherical per aerosol
> a : =~ Non- Absorbing
= = g ¢ N . | component
§ 60f e ] (932 nm)
o S
. Time (UTC) (LOGARITHM OF DATA) g X0,
: DEPOL;:ARIZATION R % 40 t 14 i 17% ]
| 2 £ 14%
g i > 207
B : b=
&3 = =
s | € o ' N\
'+ - ] Fory: 99 TR ONG Consistent with
0 : 2 ' POLIPHON butthe
Time (UTC) .
non-dust fraction can
be better typed
. J
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Objective:

Inputs:

Output:

1.

2.
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Development of the L2A+ aerosol product.

Derivation of the L2A+ extinction and aerosol mass concentration product

Aeolus L2A profiles, AEL-FM/PRO, SEVIRI CLAAS-3 cloud dataset, CAMS

Implementation of a rigorous screening of cloud contaminated Aeolus profiles via the

synergy of AEL-FM retrievals and MSG geostationary cloud imagery

Exploitation of CAMS vertically resolved aerosol typing for identifying the vertical

extension of dust layers within the Rol

cross-polar backscatter and defining suitable dust lidar ratio(s)

. Assessment analysis of Aeolus L2A+ aerosol profiles

D3: Description of the Algorithm Developments (ALGO)
D4: Analysis of the Validation Activities carried out (VAL)
D5: Output data product (OP)

. Reconstruction of Aeolus cloud-free dust extinction profiles by adjusting the absent
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Development of the L2A+ aerosol product.

Workflow of the WP3000 activities

L2A+ Dust aerosol product
Raw profiles
Cloud screenin Aerosol profiles Aerosol typin
[aerosol + cloud] & P N yping
| oorrEmeememmm—— [ | orTEmEeEemmm i jorememmmmmmmmm—— i i
1 1 i I . : i |
| L2A SCA beta | | | MSG CLM | | i L2A SCA beta | : i CAMS | :
| | | | i : : :
1 I I i
| | AEL-PRO | l—.: :—»: | AEL-PRO | :4—: | AEL-FM | ,
I I I I i i i |
1 1 i 1 i I i |
! [ L2A SCA midbin beta ] : ! | AEL-FM | : | |  12A SCA midbin beta | : ! [ Dust layers | :
[ H L e H e peccc——— ; e ———— :
L Adjustment of the beta profiles accounting for the N R N POLIPHON method
misdetection of the cross-polar return signals »| | Definition of dust Lk *| 12A+axtinction profiles "| aerosol mass concentrations
Validation
|- . — -l
A' eVe 1
> I+
1 Polly*™ 1
| R ————— - 1
i— 1
* | Numerical simulations — Assimilation experiments -
ool e e e e e e e e e e e e e e e . 1 )
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Development of the L2A+ aerosol product.

Aeolus overpasses within the Rol over the study period (September 2021)
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Aeolus overpasses [01 Sep 2021-30 Sep 2021] | Num of orbits
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Development of the L2A+ aerosol product.

Aeolus raw SCA-ray and SCA-midbin profiles

SCA-ray [24 bins] SCA-midbin [23 bins]

Aeolus Descending orbit [13 Mar 2021] Aeolus Descending orbit [13 Mar 2021]
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Development of the L2A+ aerosol product.

Removal of cloud contaminated profiles via the synergy with MSG cloud imagery
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Gkikas et al. (2022) [AMTD]
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Development of the L2A+ aerosol product.

-17.37 175.53

Removal of cloud contaminated profiles via the synergy with AEL-FM
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Courtesy Dave Donovan [KNMI]
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WP3000: Development of the L2A+ aerosol product.
Beneficial impact of removing cloud-contaminated Aeolus profiles
Unfiltered Filtered
SCA BACKSCATTER (Mm-lsr-1) SCA BACKSCATTER (Mm~'sr-%)
ALL : ALL
F&] | BEl gk 5 35 e Substantially better agreement
£l ; meEl gl : i , :
e == e 23 P s against ground-based lidars after
g 1] - ELIN B : £4 discarding clouds
i e e o — 2 e The performance at the lowermost
 Wesmarioms) T wwpae@e) bins is still downgraded due to noise

even for the filtered Aeolus profiles
e Omit near-surface Aeolus bins in the

assimilation experiments

Gkikas et al. (2022) [AMTD]
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Development of the L2A+ aerosol product.

Aerosol typing on Aeolus profiles relying on CAMS outputs and/or CALIOP-CALIPSO feature mask

CALIPSO

'8 CALIPSO Profiles - Aerosol subtype - 12-08-2019
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O
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-
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o
& £12 4
[a'a] | !
3 I 3
:
b r2
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(4] 04 |_J>N.’A
flU 63.23 54.75 46.14 37.45 28.66 19.89 11.11 2.26 -6.54 -15.32 -24.86 -33.59 -42.28 -50.95 -59.47 -67.78 -75.59 -81.26 -80.13 -73.50
() Latitude (deg)
35.00 2961 2588 2300 2059 1847 1651 1461 12,74 1083 862 636 374 044 -404 -1111 -2505 -60.45-117.04144.13
Longitude (deg)
NA=NOL Applcable 1=Manne 2=Dust I=Polluted Cortinental/Smoke
-I‘z A«Clean Continental 5«Polluted Dust 6=~Elavated Smoke 7«Dusty Marine B=PSC Aerosol S« Volcanic Ash 10«Sultate/Other
=
()

Aerosol Subtype




L2A+

Enhanced Aeolus L2A for depolarizing targets and impact on

aerosol research and NWP.

~

15 aeolus

Ty

SSECMWF - i,

M LHETRINENERE )

- TROPOS

35

¥

% %‘{ %,
GO

Development of the L2A+ aerosol product.

Evaluation of Aeolus L2A+ aerosol (dust) profiles versus eVe and Polly*"
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Related Cal/Val studies

1. EARLINET (Europe)

1. Mindelo (Cape Verde)

1. PANACEA (E. Mediterranean)

Courtesy Peristera Paschou [NOA]
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Development of the L2A+ aerosol product.

Derivation of mass concentration

Extinction coefficient (km-1)
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Assimilation of L2A/L2A+ and application of WRF-L experiments.

Objective: Assimilation of L2A/L2A+ and application of WRF-L experiments.

Inputs: 1) Aeolus L2A and L2A+ dust profiles from WP3000
2) ECMWF IFS wind fields with /without Aeolus assimilation (available from ECMWF)

Tasks: 1) Development of data assimilation routines (DART)
2) Evaluation of assimilation methodology
3) Performance of short term dust and NWP forecasts with WRF model.

Output: DIo3: Description of the Algorithm Developments (ALGO) for assimilating Aeolus L2A and L2A+.
DIos: WRF simulation outputs for all experiments.
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WP4000: Assimilation of L2A/L2A+ and application of WRF-L experiments.
Numerical Modeling
NOA IAASARS - ReACT team
\\ RF e popular open-source tool (NCAR Dgg}veoo at 5501r\5r(r,1W - Valid at 03/?3/’52022 at 21 l.g%
‘ vl i) :
,NCEP, NOAA, US. Air Force, Naval G PR e
¢ - b Ui o 35N - ASKOS/JATAC Lk/ = S i U
\ esearch Laboratory, Univ. o o opergtianal 7t , - o
Oklahoma, FAA) L] N R b SR 30N
25°N — — 25°N
e simulates meteorological conditions, emission, — |
formation, transport, deposition, nucleation and 4 ‘ |
radiation effects of dust, so has a unique advantage TR R G e g
in simulating dust process 10°N = A — 10°N
5°N — : - iy : — 5°N
® scales from tens of meters to thousands of : — - — :
k| I ometers 20°W 10°W 0° 10°E 20°E
0.1 0.2 0.4 0.8 1.2 1.6 3.2 6.4
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Assimilation of L2A/L2A+ and application of WRF-L experiments.

WRF-L can simulate dust particle sizes up to 100um - is developed targeting on the dust transport processes
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A bigger domain for the project that contains all the available
observational datasets

aerosol research and NWP.

Assimilation of L2A/L2A+ and application of WRF-L experiments.
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Assimilation of L2A/L2A+ and application of WRF-L experiments.

© Model State

NCAR |DART

The Data Assimilation Research Testbed (DART) toolkit will be used to

assimilate the L2A and L2A+ products into WRF-L.

DART is maintained by the Data Assimilation Research Section at NCAR.
e Various ensemble assimilation algorithms are already implemented,

including Ensemble Adjustment Kalman Filter (EAKF).

/' Model Run
Assimilation step
Slightly Expected measurement
perturbed initial based on model analysis Repeat!
states
v
v New
- " adjusted
v g analysis
Run the regional | t
model n times, get .
slightly different Observation plus
t=0 results t=t, | Uncertainty t=t, t=t, t=t,
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In practice: Four experiments:

aerosol research and NWP.

AR

Assimilation of L2A/L2A+ and application of WRF-L experiments.

e CTRL: Control run without AEOLUS
WRF Run #1 WRF Run #1 wind field assimilation
WRF Run #2 WRF Run #2
IFS > WRF Run #3 > | DART WRF Run #3 > | DART e EXP-0: Use initial & boundary
WRF Run #4 WRF Run #4 conditions w/ AEOLUS wind field

A
v

assimilation
/\ e EXP-L2A: Use AEOLUS wind fields and

L2A dust product assimilation

Time step size
L2A+ | or | L2A

e EXP-L2A+: Use AEOLUS wind fields
and L2A+ dust product assimilation

Practical Issues:
e Select time step size (how often to assimilate L2A/L2A+)
e Select ensemble size (how many WRF analyses to use)
e Select vertical model layers and sync with Aeolus
°
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Objective: | To assess the impact of the L2A+ product.

Scientific Analysis and Impact Assessment.

Inputs: 1) DIo2: ASKOS observational dataset and Data Pool.
2) DIo3: L2A+ Database;
L2A+ Database Description Document;
L2A+ assimilation outputs - Database;
L2A+ assimilation outputs - Database Description Document

Tasks: 1) Assessment of L2A+ assimilation impact on NWP.
2) L2A+ products and quantification of dust deposition variability across the N. Atlantic Ocean.
3) Assessment of the contribution of Aeolus L2A and L2A+ optical properties profile products to the
ESA-LIVAS atmospheric aerosol database.

Output: DIo6: Scientific Analysis, Impact Assessment and Scientific Roadmap (SIR), providing:
- Impact assessment report of L2A/L2A+ assimilation on Trans-Atlantic dust transport and NWP.
- Evaluation Report on L2A/L2A+ dust deposition fields.
- Integrated database of L2A, L2A+, and ESA-LIVAS optical products.
- Assessment Report on the integration of L2A/L2A+ optical products to the ESA-LIVAS database.
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Scientific Analysis and Impact Assessment.

Assessment of L2A+ assimilation impact on NWP.

ASKOS/JATAC dataset

Based

aerosol profiles from ground-based lidar measurements

water-vapour profiles

wind profiles from HALO
radiosondes launched at Sal Island
airborne dropsonde datasets

radiation measurements
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Scientific Analysis and Impact Assessment.

Assessment of L2A+ assimilation impact on NWP.

> L2A+ assimilation impact on desert dust

Assessment of the L2A+ assimilation impact on NWP transport
\ e Ground-based retrievals (eVe & Polly*")

\ ~ e Columnar and vertical resolved dust fraction

_//// \
Dust numerical Meteorological above Mindelo & LIVAS, AERONET, MIDAS
outputs Fields L ? datasets

m Radiosondes m
m : > L2A+ assimilation impact on NWP

Dropsondes
e Radiosonde & wind lidar data to examine the

JATAC/ASKOS Campaign impact on Temperature & Wind patterns.
e \Water Vapour profiles & Cloud Radar datasets
to quantify potential changes on Clouds &

Atmospheric Humidity

> L2A+ assimilation impact on Radiation
e Radiation measurements in Mindelo
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WP5100: Scientific Analysis and Impact Assessment.
Assessment of L2A+ assimilation impact on NWP.

LiDAR system PollyXT
from the Leibniz Institute
for Tropospheric
Research (TROPOS) is in
operation at the OSCM
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Scientific Analysis and Impact Assessment.

L2A+ products and quantification of dust deposition variability across the N. Atlantic Ocean.

Tha FQA_NNAMNQ nraiant: To create a unique 4D-reconstruction of the dust full cycle including deposition based on the

\J synergy of models and observations including vertical profiling through the use of advanced
retrieval methods and of 4D-Var and Ensemble Kalman Filter analyses.
LIVAS-based MIDAS Dust Deposition / JFM 2011-2020 LIVAS-based MIDAS Dust Deposition / JAS 2011-2020
’ 08 T N ST W 1000 ® T ﬁ"‘ta.é'"f‘i‘:"- v Ll
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Scientific Analysis and Impact Assessment.

atmospheric aerosol database.

Assessment of the contribution of Aeolus L2A and L2A+ optical properties profile products to the ESA-LIVAS
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Recommendations

Objective:

Summary of the main scientific outcomes of the project and recommendations for expanding the
performed research activities.

Inputs:

1) All Deliverable Items.
2) Outputs from WP2000, WP3000, WP4000 and WP5000.

Tasks:

1) A synthesis and recommendation report summarising all the results from input WPs.

2) Synthesis of the final Analysis Report of the Validation activities carried out

3) A scientific roadmap for future studies in the relevant research area.

4) Based on the obtained findings, suggestions for improving Aeolus observational capabilities will be
provided to the Agency.

5) Promotion of L2A+ data exploitation in atmospheric research.

Output:

DIo4: Analysis of the Validation Activities carried out (VAL).
DIog: Final Report (FR).
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