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Fig. 2: Map of AERONET stations used in the retrieval for the aerosol types smoke (green

pentagons (stratospheric) and hexagons (tropospheric)), sulfate/volcanic (hollow green squares

(stratospheric)), marine (blue octagons), continental pollution (red circles), and dust (orange stars).
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Fig. 1: POLIPHON scheme (a) and relationship between sun-photometer-retrieved extinction coef-

ficient σ and volume concentration v for cases dominated by fine-mode aerosol pollution measured

at Limassol for 355 (blue), 532 (green), and 1064 nm (red) (b) (Mamouri and Ansmann, 2017).

Fig. 3: CCN-relevant extinction-to-number concentration conversion factors for 355 nm for dust

(squares, r>100 nm), marine (triangles, r>50 nm), and continental pollution (circles, r>50 nm).

Comparison to ground-based lidar observations

Fig. 5: Time-height plot of attenuated backscatter at 1064 nm (a) and volume depolarization ratio at 

532 nm (b) measured by PollyXT lidar at Dushanbe, Tajikistan on 1–3 Sep. 2024, aerosol optical

properties (c-g) from PollyXT averaged during 2 Sep. 2024, 20:00–21:30 UTC and from A-EBD (base-

line AF, repro., low res.) at 21:04:37.7, 38.56N/68.65E (dashed magenta), and dust and cont. pollution

CCN number concentration estimates from POLIPHON using 355- and 532-nm optical properties and 

conversion factors, respectively (h). Uncertainties range from 10% (Bsc) to 50% (nCCN).
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Ground-based obs. with multiwavelength polarization Raman lidar PollyXT at 

Dushanbe, Tajikistan (38.5N, 68.5E, 864 m a.s.l.; Engelmann et al., 2019).

2 September 2024 during EarthCARE overpass: mixed dust scene (Fig. 5).

Estimated CCN number concentrations (2.5–3.5 km a.s.l.) (Fig. 5h):

Dust: 116±24 cm-3 (355 nm), 127±27 cm-3 (532 nm), 101±14 cm-3 (ATLID).

Cont. poll.: 173±26 cm-3 (355 nm) 196±28 cm-3 (532 nm), 122±20 cm-3 (ATLID).

About 60 globally distributed AERONET stations used for the four basic

aerosol types smoke, marine, continental pollution, and dust (Fig. 2).

Retrieval of conversion factors for extinction-to-volume (Cv), -to-surface (Cs), 

and -to-number concentration (Cn250 and Cn50/100, e.g., Fig. 3) for 355, 532, 910, 

and 1064 nm wavelength.

Goal: Global studies on aerosol-cloud interaction using EarthCARE/ATLID 

observations (Wehr et al., 2023).

Need: Vertical profile estimates of microphysical and cloud-relevant aerosol

properties (e.g., cloud condensation nuclei (CCN), ice-nucleating particles (INP)) 

from EarthCARE/ATLID products (e.g., Donovan et al., 2024).

Approach: Implement POLIPHON (Fig. 1a) for 355 nm wavelength. Retrieve

extinction-to-microphysics conversion factors (e.g., Mamouri and Ansmann 2017) 

from regression analyses (e.g., Fig. 1b) of long-term AERONET (Aerosol Robotic

Network) retrieved particle size distributions (e.g., Dubovik et al., 2006).

CCN estimates from EarthCARE/ATLID using POLIPHON
Apply POLIPHON on A-EBD (baseline AF, reprocessed, low resolution) using the

355-nm conversion factors (Fig. 4).

Estimated CCN number concentration (red boxes in Fig. 4) around Dushanbe, 

Tajikistan, 2 Sep. 2024: Dust: 99±10 cm-3. Continental pollution: 117±36 cm-3.

Good agreement with ground-based lidar retrievals (see below, Fig. 5h).
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Fig. 4: Dust (a) and cont. pollution (b) CCN conc. estimates from POLIPHON using 355-nm conver-

sion factors, A-EBD particle backscatter coefficient and depolarization ratio, and A-TC dust, dusty

smoke, dusty mix, and continental pollution pixels (AF, repro., low res., part of Frame 01508B, see

ground tracks). The surface elevation is depicted in grey. The red boxes are the averaging frames.
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Disclaimer: The present work includes preliminary data (not fully calibrated/validated and not yet publicly released) of the EarthCARE mission that is developed by the European Space Agency (ESA) and the Japan Aerospace Exploration Agency (JAXA). The analysis has been performed in the context of the EarthCARE Validation Team / DISC.
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