State of the art of lunar sun-photometry algorithms and
% HARMONIR application to Izana 2023 MAPP campaign
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MAAP projet: Metrology for Aerosol Properties o .2 Observatories BAQUNIN (Rome) and CIRAS
https://www.pmodwrc.ch/en/MAPP/ - (Torvergata, 13 km SE from Rome)

Daytime measurements of aerosol optical depth (AOD) are routinely conducted using sun- photometers but limited by a gap during the night.

Currently there are three exo-atmospheric lunar irradiance models: ROLO (Kieffer and Stone, 2005), RIMO (Barreto et al., 2019; Roman et al.,
2020) and LIME (Toledano et al, 2024).

AOD wi (o) Algorithm

AERONET |CIMEL-318T |440, 500, 675,870,1020,1640 AERONET https://aeronet.gsfc.na sa.gov/new_web/Docu ments/Lunar_Algorith m_Draft_2019.pdf

RIMA CIMEL-318T |440, 500,675, 870,1020,1640 Caelis Gonzalez, et al., 2Q_20; hfctps://glpi.org/1 0.5194/gi-9-417-2020
WMO 412, 500, 675, 862 PFR Mazzola, et al., 2024; _https://doi.org/1 0.1016/j.atmosres.2024.107667
SKYNET PREDE-POM |340,380,400,500,675,870,1020 | SKYNET Uchiyama et al., 2019; https://doi.org/10.5194/amt-12-6465-2019

. g ‘ S — am—
AOD can be retrieved using the Beer Law : -~ —
Aroro = ¢
\ Y ST
V(29)\= Vino(Ao) EXP("m(ﬁ)T(Ao)) Tyas(Ag’ V) . Q\?.. o :“"’_: ROLO

. ' : e *\

Measured Moon Moon MOOT‘ optical Gas Transmittance ™ Sun Irradiance . . smoothed M _

Direct Irradiance Irradiance el lcon 3t TOA Reflectance . _.Solid angle A

at TOA A1 s T distance
Compared database: 1zana, Skynet-caeli day/night Rome and Torvergata: Skynet day-night

lzana, AOD 500, and Caehs day/nlght -time, June 2025 Rome, AOD 340, day-time and night-time, 2025
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STATISTICS AERONET-SKYNET for ROME Feb-May 2025, Torvergata Serkwa - : BIAS: Aeronet is the reference
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- ROME 1. The statistic for the agreement SKYNET-AERONET night.time AOD depends on -+500 nm 675 nm --870 nm 1020 nm
TORVERGATA the cloud screening

2. SKYNET has a restrict cloud screening, but when applied good correlation and
low RMSD and BIAS are found.
3. Most of the time SKYNET shows a slight negative bias respect to AERONET
4. Night —time AOD at 340 nm and 380 nm are provided by SKYNET and need
validation.
5. Calibration procedures can be improved
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