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Aerosol and aerosol-cloud Interaction from Remote

® o SENSing Enhancement Horizon Europe
* Coordinated activities

Synergy product Product maturing Product maturing Synerey product: Synergy of:
of passive of advanced of advanced of all passive abs, passive and active obs,
(deployed) obs.: - active obs.: - passive obs.: - - e
5-3 + S-5P + PRISMA 5-3 + 5-5P + PRISMA + CERTAINTY a Funded by :
5-3 + 5-5P + PRISMA Aeolus SPEX, HARP/PACE + MAP (available) MAP (available) + U the European Union
EarthCARE MAIA, GAPMAP EarthCARE 2
and/or ey
l 1 MAP synthetic l 1
l Feed back
Novel products from multi-instrument synergy: CERTAINTY
. o . New
- Improved scope: aerosol and cloud type, vertical variability, stratospheric
aerosol, etc. Products

- Improved coverage and time X space resolution. CIea n CI O Ud

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

Science studies using models and data assimilation:
- atmospheric dynamics, water cycle

Exchange
by results
and ideas
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i | | |
! ! ! ! Exchange To formulate
Ground based data (ACTRIS) by valdation joint scientific studies
Field campaigns (ESA, NASA, Coordinated Activities on radiative forCing?
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paceborne lidar products
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POLIPHON conversion parameters at

Julian Hofer, Holger Baars

355 nm from AERONET (as for 532)

POLIPHON application to EarthCARE

products
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with, investigate use of Aeolus products

o
LR distribution

3D CDR LIVAS climatological dataset
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Dust number conc. (r>250 nm)

D - CONJINP profile

Task 2300.3: Apply

Dust INP concentration (immersion freezing)

products from EarthCARE, the POLIPHON
complementary method to the -
G ek rurtainE gt POUPHOM products EArthCARE products (DeMott et al. (2015), on dust number conc. (r>250 nm), X-MET temperature and pressure)
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‘ Passive polarimetry products

Otto Hasekamp, Bastiaan
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Cloud Condensation Nuclei (CCN)

‘ Passive polarimetry products CCN proxies =~ SRON &=

oo * NN estimation of dry CCN and CCNg, (in boundary layer)
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Stubble Burning in Punjab Indla (Nov 2024)
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Jaipur, India (2024-11-09), HARP-GRASP vs AERONET
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Validation of CCN proxies

Lidar products Imagers products
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Synergy GRASP processing
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LEO+LEO: monitoring aerosol events

# Canada Fire Case 12-18 Sep 2024
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‘ Synergy products: TROPOMI+OLCI-A+OLCI-B

June 10, 2022
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Total AOD at 560 nm

2022-06-15

GRASP aerosol

0.6

scale height

OLCI-A,B + TROPOMI = GRASP

One Day Example,

15 June 2022

INP — Ice Nucleation

INP = Agyst X frreeze X Ns(T)

particles

= Wet PSD

\ Total particle area

¢ T<-15°C

Height (km)

[

01

10~} 10-2 107} 10° 10! h(z)

Dust INP using freeze-zone fraction
T = -15°C, 2022-06-15

‘-?

Scale Heig

ht

.

0.6 o7

June 15, 2022

B T

INP [# L)




Height validation

PACE/SPEXone SRON
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Collocated events RemoTAP Algorithm
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1. First comparison between PACE/SPEXone and EarthCARE/ATLID ALH
measurements

2. ALH retrieved from RemoTAP are found lower than altitudes from
EarthCARE/ATLID retrievals.

3. FastMAPOL retrieves a larger number of ALH values, but with lower overall
agreement compared to EarthCARE /ATLID data.
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PROSPECTIVE: dBrs: s
Advanced INP from L1 ATLID and passive imagers

The Objectives: INP — Global MAPS
Synergy of EarthCARE with Imagers

POLIPHON INP AIRSENSE-CCN1 INP

Estimates INP based on aerosol classification and Estimates INP based on synergetic retrieval of aerosol
optics to INP phenomenological conversion
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dependent profiles
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Conclusions and perspectives:

ACTIVE obs.: - ATLID provides reliable vertically resolved CCN and INP with some
dependence on climatological assumptions;

PASSIVE obs.: - Novel passive MAP satellite observations provide more details about
aerosol properties: particle size, aerosol type, layer height, etc.

SYNERGY: - Synergy processing of passive observations from multiple LEO and GEO
platforms helps to get more detailed and accurate information with better
temporal and spatial coverage;

SYNERGY - Synergy of passive observations from multiple LEO and GEO platforms
perspective: ~ With ATLID should provide vertically resolve extensive CCN and INP data

EarthCARE 2026 Science and Validation Workshop, 8— 12 June Oxford, UK
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