Validation of L2 EarthCARE Aerosol Products with co-located SKYNET and AERONET photometers observation
@ p complemented by lidar profilers at the Rome-Tor Vergata atmospheric observatory (ltaly)
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1- Site Introduction — Rome-Tor Vergata 2- EarthCARE aerosol products addressed 3- Validation EarthCARE aerosol with photometers
EarthCARE (EC) is a recent ESA mission launched in May 2024, designed to improve our understanding of aerosol, clouds and radiation EC Atmospheric Lidar (ATL-ALD) AOD 355 nm data availabilitvy over Rome EC AOD products (from both MSI-AOT and ATL-ALD) are being validated against ground-based
interactions. The validation of Level 2 aerosol products is essential to assess their reliability. The Italian Space Agency (ASI) funded the Project QUsiity Blatys ATL.A[L)D o ( ) @ y photometers (AERONET, SKYNET) using different spatial and temporal co- location criteria. ATL-ALD
EC-ValMed.it to provide support in validation of EC products over two Italian Mediterranean sites: Rome, representative of urban conditions, All overpasses (N = 128) Fig.2: Pie chart showing the percentage quality status of the ATL-ALD AOD @ AQOD is averaged along the satellite track over 4, 10, and 20 S intervals, while MSI-AO_T is spatially
and Lampedusa, representative of clean maritime conditions. Here we focus on aerosol data over Rome. The Rome Tor-Vergata atmospheric 355nm on the selected 128 satellite overpasses considered, i.e. those within 100 averaged over fixed areas (3x3, 9x9, 25x25, and 51x51 pixels) centered on the site. Releva_nt
observatory hosting several instruments for aerosol, clouds, precipitation and meteo variable observations (Fig.1). In this poster we showcase g km from the Rome Tor Vergata site in the whole period July 2024-April 2026. AERONET and SKYNET AOD observations are temporally averaged over 15, 30, 60, and 120 min
ongoing use of AERONET and SKYNET sunphotometers,as well as a profilers (Raman Lidar System-RMR- and of the Automated-Lidar centered at the overpass time. |
Ceilometer — ALC) for validation and analysis of EC-MSI and EC-ATD data within EC-ValMed.it Guapey siams. MSI-AOT (25%25 px) and AERONET & SKYNET (15 min) - Rome Tor Vergata Tag-1: Corrdelstlond(r\?) btetweer: M(SG;'S\/%;S(EW())H][“)
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Fig.1: Location of the Rome Tor Vergata — atmospheric observatory (a) ; EarthCARE overpass from July 2024 — April Fig.3 \ In the following, only MSI-AOT with quality status O and 1 were considered AERONET/ SKYNET AOT 670-675 nm (15 min) .~ 4 (15min temporal average). See Tab.1 (*)

2026 (b) and picture of main instruments available (c) for validation. These currently represent about 13% of the dataset (Fig. 3).
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4- Use of ground-based profiling instruments (ALC and RMR Lidar) with EarthCARE

Tab.2: Correlation (R) between ATL-ALD (355nm)

ATL-ALD (20 s) and AERONET & SKYNET (15 min) — Rome Tor Vergata .
=S ( ) o and ground-based instruments (340nm) for

. . . . . . . . 0.6 - i i i
Ground-based profilers are used to validate both aerosol and cloud data. Fig.6a-b shows an example of validation of ATLID Cloud Top Height (CTH) data, while Fig. 7a-b shows an example of gfgﬁni temporal combinations. N is the number
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15 ATL'QTH (203) vSs AL‘C (Zh) ” 4 - (?VF:! avss' 0.7 §4a' 2025 00'.44 ——r Overpass: 07 mar 2025 | B»asel' EXBA | Frame: 043898 | Racl‘ 100 km | Min Dist: 50.7 km ATL-EBD 4s ““
| = | o el | ::";3::% {.’,/' 2 35| .41 o . *ATL-ALD 20s  AERONET & SKYNET 15min  0.84
:§< s e 4 RMSE = 2163 km - ',' . . . S B AERONET ATL-ALD 10s AERONET & SKYNET 15min 0.82 24
: o P r k___+_' + 7 A Fig.6a: Comparlsons betwegn ATL'C.TH 3t £ @ SKYNET ATL-ALD 20s AERONET & SKYNET 60min 0.8 32
t * Eop | | .. F cloud top height and ALC-derived (all time = i3 0.31 Distance [km] ATL-ALD 4s AERONET & SKYNET 60min 0.79 22
s | T i s combinations). Fig.6b: as in Fig.6a but for £ 257 : 0 N=28 @ (g  ATL-ALD10s  AERONET&SKYNET120min 079 30
g — 4 ;," |50§ best combination (20s averaging ATL- ® ' ; ';2 0. :‘_‘, : 20k ATL-ALD 20s AERONET & SKYNET 30min 0.79 32
Q . g CTH and 2h averages ALC-derived CTH). g < y = 0.8X + 0.06 ATL-ALD 4s AERONET & SKYNET 15min 0.78 22
Z S > % Colors indicate minimum satellite—site =~ = 15} Bias = 0.014 ATL-ALD 20s AERONET & SKYNET 30min SEC
' ’ e distance < MAE = 0.071 ATL-ALD 4s AERONET & SKYNET 120min 0.74 22
,' i B 1 NMAE = 28.6% ATL-ALD 10s AERONET & SKYNET 60min 0.70 28
= . " : - FGE=04 ATL-ALD 10s AERONET & SKYNET 30min 0.69 28
0k . ; 0.5¢ Fig.7b ol 7 EE({‘;Z?)?:/(‘; ATL-ALD 20s AERONET & SKYNET 120min 0.69 36
| . 0 S ——— (km)"’ Fig.6b '~ oo seueniih M0 Fig.7a: Example of comparison between ATLID and ground-based derived X - o o s . Tab.2
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