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Aerosol and aerosol-cloud Interaction from Remote SENSing Enhancement

Objective: is to enhance the understanding of aerosol and
aerosol-cloud interactions.

. Part of Atmosphere Science Cluster of ESA’s EO Science for Society program an

element of the ESA FutureEO programme, which aims at boosting Europe’s
excellence in EO science and its applications.

Web site: https://www.grasp-earth.com/portfolio/airsense/ ESA project officer: Thorsten Fehr
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~ GRASP SRON POLDER product analysis:
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Space Lidar Product MATURITY
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INOFORMATION:

TASK 2300.1:

Retrieve novel POLIPHON
conversion parameters for
the application at 355 nm
fromglobal AZERONET
datasets.

TASK 2300.2:

Determine type-dependent
depolarization and lidar ratios
for profile partitioning and
backscatter-to-extinction
conversionat 355 nm from
extensive ACTRIS/PollyNET
datasets.

Testbed Tajikistan: 18-month concurrent measurements

at 255 and 532 nm, highly quality controlled and cloud
screened (Hofer et al., ACP, 2017; 2020a,b).
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the possibility to use Aeolus productsas well.

TASK2300.4: Extend the productsin time with additional products from CALIPSO, investigate

Aeolus

HSRL capability: independent measurement of e
backscatter and  @mncvon  coefficents P Direct
measurement of the lidarratio

CALIPSO

Retrieval of Bnear particle depolarization
ratio at 532 nm = Cloud discrimination,
ennficanon of no-spnencal aeroscis
(mineral dust, volcane ash @ic.)
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Product MATURITY of
advanced satellite instruments:

- Multi-angular polarimeters (MAP)”
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Retrieval developments
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Multi-Instrument SYNERGY of
avallable satellites with different

complementarities:

iImproved global coverage;
complementary content;

passive GEO + LEO;

passive conventional + advanced;
passive + active

¥

DETAILED
columnar and vertical properties
of aerosol and clouds
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Multi-Instrument SYNERGY TROPOMI/S-5P + Space Lidar
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. Validation of AIRSENSE products: AR <: s
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Leibniz Institute for -
Neshavisode e for:Seact Tropospheric Research ATMOSPHERIQUE

B i AIRSENSE products (WP2100, WP2200, WP2300) will be
i evaluated using suborbital observations from lidars, radars,
radiometers and disdrometers from the POIlYNET & ACTRIS
aerosol and cloud remote sensing sites in:

(i) Cabo Verde (atmospheric observatory operated by TROPOS),

-~
Sty 9
P . > -

(ii) Antikythera, Greece (PANGEA observatory operated by NOA),
(iii) Limassol, Cyprus (operated by TROPQOS),

(iv) Warsaw, Poland (operated by UW),

(v) Melpitz, Germany (supersite operated by TROPOS), and

(vi) Dushanbe, Tajikistan (station operated by TROPOS).

39°W27°W15°W 4°W 5°E14°E24°E34°E44°ES4°E6G4°E74°E84°E94°E +

Past datasets during Aeolus and CALIPSO overpasses will be used along with new datasets to perform thorough
validation studies for the passive and active remote sensing retrievals and long-term datasets of AIRSENSE.
= Datasets fromthe operation ofthe eVe (CV) and EMORAL mobile lidar systems of ESA.
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Aeolus Cal/Val Tropical Atlantic Campaign (JATAC)
and collaborated NASA CPEX campaigns (2021-2022)

AR5
Askos 4 AVATAR-T ‘#’ ASKOS Science Objectives:

+ Aeolus Validation using an unprecedented
amount of quality assured datasets
*Support to future ESA missions: EarthCARE
* Science (e.g., dust effect on cloud

Light Aircraft (=) formation, radiation, deposition)
Nephelometers v .
. In situ measurements

Fiter hght Optical particle
abs. photom. counters
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OPCs measurements (0.1 - 80 um)
GPAC Impactor sampling (up to 100 um)
Collected samples for chemical analysis

+

(ii) EarthCARE Cal/Val experiments in the framework
of the German Initiative for the Validation of
EarthCARE (GIVE) including Tropical Atlanticin 2024
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ACTRIS Aerosol & Cloud remote sensing facmtles
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Assimilation of satellite products in numerical
models

s 48 % New aerosol model
; é ¢ for realistic particle
properties

New satellite product
development
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. Horizon Europe
.‘,&DSENSE Coordinated activities

Aerosol and aerosol-cloud Interaction from Remote SENSing Enhancement

Synergy product Product maturing Product maturing Svnergy product: Svnergy of: Funded by
of passive of advanced of advanced of all passive obs, passive and active obs, - !
(deployed) obs.: - active obs.: - passive obs.: — — the European Union
$-3 + S-5P + PRISMA $-3 +5-5P + PRISMA +
5-3 + 5-5P + PRISMA Aeolus SPEX, HARP/PACE + MAP (available) MAP (available) +
EarthCARE MAIA, GAPMAP EarthCARE
and/or
MAP synthetic
| Feed back
Novel products from multi-instrument synergy: New CERTAINTY
- Improved scope: aerosol and cloud type, vertical variability, stratospheric Products

aerosol, etc. Clea nCIOUd

- Improved coverage and time x space resolution.

Science studies using observations:
- aerosol-cloud interactions, cloud formation, humidity growth, etc. EXChange ACTR' S

. . . . an by results
Science studies using models and data assimilation: aﬁd Haas
- atmospheric dynamics, water cycle
4 A 4 4
: : : :
Exchange To formulate
Ground based data (ACTRIS) By V:g?aat'on jOint scientific studies

Field Campalgns (ESA, NA.SA, Coordinated Activities On radiative forcing?




Multi - sensor synergies for improved
weather - climate - environmental products
and applications, to advance European
services supporting green transition

EUROPEAN Products Pilots Environmental European Services
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DEAL (g) Pilot 1: Dust
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Pilot 3: Clima

Applications

()

Motion-Estimation For
Cloud/Acrosol Plumes

Fast Radiative Transfer For ESMs

Sentinels T'op-Down Emission Estimations

Data Assimilation

Physical Parameterisations
For ESMs
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SYREMIS/GRASP synergetic

retrieval in AIRSENSE project g

Satellites Description ocrey WP

Sentinel3
U 2 days

Spectrum
5

OLCl/Sentinel-3A and - Polar-orbiting, global coverage
OLCI/Sentinel-3B - One observation per pixel Tm,mm./ss;,* .
- Moderate spatial resolution e
- Radiance measurements in VIS and NIR spectral range

TROPOMI/ - Polar-orbiting, global coverage, from 1 to a few observations per day
Sentinel-5p - Hyperspectral measurements in UV, VIS, NIR, SWIR spectral range
I. Multi-spectral ii. Multi- ; iv. Multi -

SYREMIS VIS - NIR SWIR angular Polarizatio Temporal
Synergy

S3A/OLCI +

S3B/OLCI + Qua9| multi-

TROPOMI angular
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M A Overview of pilots

PAN@RAMA

P1. Mincral dust deposition over P2, Fire smoke and volcanic ash P3. Acerosol information PS. Flood forccasting for the 6. Solar energy forecasting
the Atlantic nowcasting in the Mediterranean cnhancements for climate data Karditsa case i arid and dust outfllow regions
region records in Europe
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Harmonisation of input datasets for first synergetlc
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Time frame: June —September: 2021, 2022
Preliminary Area:

Collocated field campaigns: Top-left corner: lat=35N, long 45W;
1. ASKOS 2021,2022 Bottom-right corner:  lat=0, long 95E.
2. A-LIFE dataset from the Eastern Mediterranean

3. Data from the eastern Mediterranean form the time frame of the ETNA eruptions used for Aeolus
assimilation.
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