®ITIN=ERIS

3D scanning
atmospheric - marine

LIDAR

G. Giuliano?, G. L. Libertil, M. Di Paolantoniol, L. Masit2, D. Dionisi!

Litalian National Research Council, Institute of Marine Sciences, (CNR-ISMAR),
00133 Rome, Italy

2“Parthenope” University of Naples, 80133 Naples, Italy

IR0000032 - ITINERIS, Italian Integrated Environmental Research Infrastructures System

(D.D. n. 130/2022 - CUP B53C22002150006) Funded by EU - Next Generation EU PNRR- Finanziato
Mission 4 “Education and Research” - Component 2: “From research to business” - Investment - :::tge:';::o:;fpea
3.1: “Fund for the realisation of an integrated system of research and innovation infrastructures”

# % Ministero . i "
i~ dell’'Universita :'.” Tealiadomani -'_l .

%3¢ edellaRicerca HAR e .



3D scanning atmospheric - marine LIDAR @ITIN=ERIS

® LIDAR technique is a valuable tool to investigate air-

A —as—d

sea processes and innovative interaction studies. Gy . i
\ for phytoplankton ,  onmarine
®First Raman Depolarization Fluorescence LIDAR ; &, TR
combining atmospheric and ocean measurements. ! ’
. . . 4  Biological
®Active remote sensing of marine aerosols and === 4+, 1 aerosols

processes at the air-sea interface.

®Comprehensive understanding of environmental
processes as part of the integration and
harmonisation of National Rls.

®Compliant with ACTRIS requirements for High Power Sy
Lidar standard quality assurance procedures.

ACTRIS



3D scanning atmospheric - marine LIDAR: L2 products @ ITIN=RIS

Atmospheric

@ aerosol extinction

@ aerosol backscatter

@® aerosol depolarization-ratio
@ aerosol fluorescence

@ water vapor mixing ratio

Marine
@® ocean waters depolarization-ratio
® diffuse attenuation coefficient of downwelling irradiance

@ particulate backscattering coefficient

@ absorption by colored dissolved organic matter



3D scanning atmospheric - marine LIDAR: Cross-domain ECVs @ ITIN=ERIS

@Essential Climate Variables (ECVs), as specified by the Global Climate Observing System
(GCOS), are physical, chemical, or biological variable or a group of linked variables that

critically contributes to the characterization of Earth’s climate.

@®The ECVs retrieved with the Raman Depolarization Fluorescence LIDAR are:

“"eov | Domain | Subdomain | SoientiicArea | Product

Aerosol Light

Aerosols Atmosphere Atmosphgrlc Physpal Extinction Vertical
Composition Properties :
Profile
Upper-air Water Vapour
e Ve Atmosphere Upper Atmosphere Hydrosphere Mixing Ratio
Ocean Colour Ocean Biogeochemical Biosphere Chlorophyll-a

Concentration


https://gcos.wmo.int/site/global-climate-observing-system-gcos/essential-climate-variables/aerosols
https://gcos.wmo.int/site/global-climate-observing-system-gcos/essential-climate-variables/ocean-colour
https://gcos.wmo.int/site/global-climate-observing-system-gcos/essential-climate-variables

Latitude

ITINERIS” EYES on R/V «Gaia Blu» @ITIN=ERIS

@® Investigation of how climate change affects plankton biodiversity and the related
impacts on the food chain and carbon cycle in Mediterranean waters with multi-

platform experiments acquiring several Essential Variables (EVs).
@® During the oceanographic campaign, 7 LIDAR sessions acquired for a total of 42 hrs.

@® Presentation on ITINERIS’ EYES at 17:25 by Emanuele Organelli.

Oceanographic campaign ITINERIS' EYES on R/V "Gaia Blu"
3D LIDAR Sampling stations and route from 9 to 14 July 2025

Oceanographic campaign ITINERIS' EYES on R/V "Gaia Blu"
Sampling stations and route - 8§ to 24 and 25 to 29 July 2025
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Preliminary NRT results — Distinct aerosol layers
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@ITIN=RIS

@ At the beginning, two layers with different LPDR values: a low degree of non-sphericity up to 1.7 km indicating the presence of
rosols and between 1.7 and 3 km a different type of aerosol with a higher degree of non-sphericity.

pid lowering of the two aerosol layers is observed, with an increase in the aerosol backscatter coefficient and a
f the LPDR due to the probable formation of a thin layer of clouds just above the surface.

Particle linear depolarization ratio at 355nm
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18/09/2025 - Final installation (photos) @ ITIN=RIS




18/09/2025 - Final installation (Zenith) @ ITIN=RIS




18/09/2025 - Final installation (Zenith + Azimuth) @ ITIN=RIS
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