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ITINERIS ςMarine Domain 

Aims: 

Å to harmonize and integrate all Italian nodes of marine RIs 
to guarantee access to Italian facilities, services and 
marine data and to ensure long term monitoring of EOVs, 
EBVs and ECVs.

Å to establish the άItalian IntegratedOcean Observing
System (IT-Lhh{ύέable to contribute to European and 
International effort on ocean observations (GOOS & 
EOOS)

Å Implementation of the Italian Marine Data Store  The Italian Marine Data Store  

Italian Nodes of 
Marine RIs 

WP5

MARINE 
DOMAIN

MARINE 

DOMAIN

CATALOG

UE

GeoScienc
es

Resources
Data Services

Software 
Document

Best Practice

Present and 
Future not 

ITINERIS DataCentralNODE
DistribuitedResources

IOOS-Marine Data Store Architecture Design ïfirst draft

IOOS MDS will offer the facilities make the data available, 

access to processing & Store the data

USERS Data Access 

based on FAIRprincipless

Findable

Accessible
Iinteroperable

Reusable



Annual meeting ς Rome ς 25-26/09/2025 3

ITINERIS ς Marine Domain Objectives 

OBJ1- Integration and harmonization of Marine Domain RIs 

towards Italian  Integrated  Ocean Observing  
System (IT-IOOS)

OBJ2 - Fill  the gaps in biological and ecosystem 

observations  

OBJ3 - Expand capability of NRT ship -based ocean 

observations

OBJ4 - Develop  Pilot  services  to  tackle  overarching  marine  
             issues The Italian Marine Data Store  

Italian Nodes of 
Marine RIs 

WP5

MARINE 
DOMAIN

MARINE 

DOMAIN

CATALOG

UE

GeoScienc
es

Resources
Data Services

Software 
Document

Best Practice

Present and 
Future not 

ITINERIS DataCentralNODE
DistribuitedResources

IOOS-Marine Data Store Architecture Design ïfirst draft

IOOS MDS will offer the facilities make the data available, 

access to processing & Store the data

USERS Data Access 

based on FAIRprincipless

Findable

Accessible
Iinteroperable

Reusable



Annual meeting ς Rome ς 25-26/09/2025 4

ITINERIS ς Marine Domain Objectives 

OBJ1-   Integration and harmonization of Marine Domain 

RIs towards Italian  Integrated  Ocean Observing  
System (IT-IOOS)

OBJ2 -  Fill  the gaps the gaps in biological and ecosystem 

observations  

OBJ3 -  Expand capability of NRT ship -based ocean 

observations

OBJ4 - Develop  Pilot  services  to  tackle  overarching  
marine  issues

Ą Design and implementation of IT-IOOS
Ą Development of the Marine Data Store & Data 

Portal 
Ą Integration of Research Infrastructures (RIs) 

into IT-IOOS
Ą Enhancement of oceanographic 

instrumentation and facilities of the Marine 
Research infrastructure
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Design and implemetation of IT-IOOS: Italian Integrated 
Ocean Observing System

General requirements of IT-
IOOS

Provide a single access point 
for the users to access to the entire 
oceanŘŀǘŀōŀǎŜ ŀƴŘ wLǎΩservices

IT-IOOS dataincludesall available 
datasets from 11 
RIs, ITINERIS integrated marine 
products, able to host additional 
products

Designed as a modular system 
configurable either at system and 
sub-system levels

Designed to allow any upgrade and 
integration of additional sub-systems 
without requiring any change of the 
overall system architecture.
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Development of the IT-IOOS Marine Data Store& Portal 
and RIs integration

https://it -ioos.eu/ Integrated RIs: EuroArgo, 
Danubius, Jerico, EMSO. 
eLTER, ICOS, SIOS
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New Submarine Cable at Western Ionian Sea (WIS)

Submarine cable, power management,  
submarine cable termination frame (CTF)                  

   DELIVERED
Marine operations for the deployment 
    EARLY 2026
ERDDAP  data end-points 

    IN OPERATION

CTF
Power supply equipment  
& remote control system 

Catania

EMSOWestern Ionian SeaFacility site

ITINERISsubmarine CABLE

34 km
- 2100 m
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Implementing a deep-sea e-highway: data and power 
gateway for deep-sea observatories

build up an integrated system,  harmonise among diffrent RI: data harvesting 
strategy (compliant woth MSFD), collection, analysis, metadata format, 
FAIRNess

Design, implementation and operation of the Italian  Ocean Sound 
monitoring Sub -system

Design , Integration and test of a High 
reliability multi port junction box 
equipped with acoustic receivers 

9ċƓŸШÂċƚƚĲƖŸШыΟΠΡΜШůь

9ċƣċŰŔċШыΞΜΣΝШůь

ÂċŰċƖĲċыΞΠШůь

Real time and delayed  mode supported :

Check of data quality
Produce Spectrogram, Calculate Sound Pressure Level 
Add metadata, save HDF5 output, ERDDAP ollection

https:// erddap.lns.infn.it/erddap

Capo Passero JB Data

LNS Test Bed 

Also INGV, ISMAR, ISP and IAS soon in the system 

https://erddap.lns.infn.it/erddap
https://erddap.lns.infn.it/erddap
https://erddap.lns.infn.it/erddap
https://erddap.lns.infn.it/erddap
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UPGRADING of IT-SIOS observatory platforms

Marine RI in 
Arctic region

Svalbard Archipelago75% on S1 mooring
- New CTDs and ADCP  
installed in July 2025 

100% on MDI mooring
- CO2 sensor installed 
in June 25
- Nitrate sensor
- PAR sensor

New Surface buoy, data in 
IADC, but lost  in April
Replaced by ARGO-FLOAT 
(planned  for Spring 2026)

100% on KIM mooring
- Oxy sensor
- PAR sensor
- ECO-FLNTU sensor
- Ocean sound
INSTALLED IN JUNE 25
-----------------------------
- ADCP currents

93% on THALASSOGRAPHIC BUOY
- Real-Time since June 25
- Meteorology 
- Physical and Biogeochemical sensors
- Ocean sound installed in Sept 25

X
X

X

All datasets from sensors installed before June 2025 
are archived in IADC т ERRDAP repository, federated with IT-IOOS   
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The LTER-ItalyDigital Asset Registry (DAR)

https://dataregistry.lteritalia.it/

catalogueof datasets from marine and transitional sites of 
LTER-Italy (expandable to other ecosystems)

supportsdata array, but also images and audio recording files

based on theGeoNodesoftware, provides data and 
metadata sharing thought the services compliant by Open 
Geospatial Consortium (OGC)

metadata set compliant with the specifications required by 
eLTER-RI 

integration of theFROSTimplementation of theOGC 
SensorThingsAPIstandard

authentication through ORCID.ID

possibility of DOI assignment thought CNR-Dataciteservice 
agreement

harvesting of datasets on the eLTER-RI DAR
(https://dar.elter-ri.eu)

https://dataregistry.lteritalia.it/
https://dar.elter-ri.eu/
https://dar.elter-ri.eu/
https://dar.elter-ri.eu/
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ITINERIS ς Marine Domain Objectives 

OBJ1-   Integration and harmonization of Marine Domain 

RIs towards Italian  Integrated  Ocean Observing  
System (IT-IOOS)

OBJ2 -  Fill  the gaps the gaps in biological and ecosystem 

observations  

OBJ3 -  Expand capability of NRT ship -based ocean 

observations

OBJ4 - Develop  Pilot  services  to  tackle  overarching  
marine  issues

Ą Enhancement of BioEcoEOV and EBV
Ą Acquisition of innovative BioEco

oceanographic instrumentation
Ą Development of new BioEcocatalogue and 

data store
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Upgrading of BGC Argo, deep floats and Ocean Glider 
instrumentation by OGS

12 bY9Ωǎ Deep-
Arvor DO Compact 

autonomous ARGO profiling 
float to 4000 meters depth, 
150 cycles  Salinity -
Temperature - Pressure ς 
DO

3 ÉĲċƣƖĲĦќƚinfiniTE floats 
It is the first subsurface ocean profiling platform 
powered by clean, renewable energy . Electricity is 
ŊĲŰĲƖċƣĲĬШŉƖŸůШƣőĲШŸĦĲċŰќƚШƣĲůƓĲƖċƣƨƖĲШĬŔŉŉĲƖĲŰĦĲƚЮ
Configuration includes a CTD sensor and can profile 
three times a day to a depth of 1,000 meters.
Deployment plans : not yet received - floats not yet 
delivered

Power Generation
The Phase Change Materials (PCM) expansion 
results in pressure that can be captured and 
used to generate electricity. 
Å During the warming phase the contained 

working substance changes phase from 
solid to liquid, expands, and generates 
pressure that forces hydraulic oil through a 
generator to produce electrical energy.

Å During the cooling phase the working 
substance freezes and contracts.

21 Jumbo NKE BGC float

3 ²¦Ωǎ long endurance SeaGliders 
with Salinity -Temperature - Pressure ς DO ς CHL ς
Backscattering sensors and Nortek ADCPs

RBRtridente vs SBS ECO

Objectives:

Improve resilience of OneArgoby testing 
alternative BGC sensors
Å RBRtridentefor CHLA, BBP, FDOM: 

two floats with ECO and Tridente
Å TriOSOPUS for NO3: two floats with 

SUNA + OPUS)

New science with new sensors
Å UVP6
Å Passive Acoustic Listener
Å Deep-Argo with oxygen

Support operational BGC modellers

Passive Acoustic Listener
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A new network of BIODIVERSITY-ARGO floats for the 
Mediterranean (CNR ISMAR)

Innovative sensors for biodiversity:
Hyperspectral radiometry and UnderWaterVision Profiler

Up to 15 REAL-TIME ECVs, EOVs and EBVs acquired simultaneously 

between 0-2000 m by each float

Hyperspectral 
Ed

(Phytoplankton 
diversity)

UVP
(zooplankton diversity)

Hyperspectral Lu
(Phytoplankton diversity)

Oxygen
Chlorophyll

Particles
FDOM

Hyperspectral Rrs
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Innovative Biogeochemical Lagrangiandrifters (BGC-SVP)

8 Biogeochemical-SVP (BGC-SVP) drifters are acquired and deployed in the 
Mediterranean Sea for the first time,along different trophic regime 
conditions. 

BGC-SVP designed by CNR-ISMAR with Scripps are an evolution of standard 
SVP drifters allow to measure physical and bio-optical EOVs and ECVs(see 
Table) 

The BGC-SVP drifters allow to better understand the biophysical interactions 
in the oceanactual temporal resolution is 3 hours.

BGC-SVP - parameters

Sea Surface Temperature (°C)

Atmospheric Pressure (mBar)

Geolocation (GPS receiver, °N and °E)

Horizontal wind speed* (m s-1)

Horizontal wind direction* (°)

Backscatter (m-1)

Chlorophyll from Fluorescence (mg l-1)

Conductivity (S m-1)

Subsurface temperature (°C)

Dissolved Oxygen (µM/l)

EOVs ECVs

Sea Surface 

Temperature
Sea surface temperature

Sea subsurface 

temperature
Sea subsurface temperature

Sea subsurface 

salinity
Sea subsurface salinity

Oxygen Plankton

Ocean colour Ocean Colour

Phytoplankton 

biomass and 

diversity

Oxygen

Particulate matter Surface wind speed and direction
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GUARD-1 Intelligent Imaging Device

Stand-alone (not wired) and autonomous (unmanned) programmable device for 
image acquisition and processing (EP 2863257)

Images are processed onboard (e.g. image recognition/classification) edge-
computing

The information extracted from the acquired images is transmitted outside the 
device (e.gtext, images, image regions).

Conceived to be deployed on fixed or mobile platforms for autonomous monitoring 
activities extended in time (>3months)

ω10 GUARD-1 imaging devices for enhancing JERICO RI ςSeptember 2025

ω6 GUARD-1 imaging devices for shallow water (50m) enhancing eLTERRI-September 2025
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Implementation and improvement of biological and 
ecosystem observations

Coverageof BioEcoEOVs and EBVs => ITINERIS 
has clearly increased the number of 
measurements (EVs data streams)

Phytoplankton biomass diversity and Marine 
primary productivity emerges as the most 
consolidated variable

Geographical distribution => substantially 
increasing coverage in the Tyrrhenian, Ionian, 
and Sicily Channel (autonomous vehicles, 
gliders, and fixed observatories)

Automatic/sensor-based measures => sensor-
based measurements increased from 57% to 
76%

before

after
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ITINERIS ς Marine Domain Objectives 

OBJ1-   Integration and harmonization of Marine Domain 

RIs towards Italian  Integrated  Ocean Observing  
System (IT-IOOS)

OBJ2 -  Fill  the gaps the gaps in biological and ecosystem 

observations  

OBJ3 -  Expand capability of NRT ship -based ocean 

observations

OBJ4 - Develop  Pilot  services  to  tackle  overarching  
marine  issues

Ą Enhancement of oceanographic 
instrumentation and NRT-data transmission 
for R/V Laura Bassi

Ą Enhancement of oceanographic 
instrumentation and NRT-data transmission 
for R/V Gaia Blu
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GAIA BLU R/V Upgrade

Impacts and benefits

More reliable and easily accessible data

Real-time monitoring to support research 
and decisions in the field

FerryBoxNRT data: 

Temperature, pCO , 
Chlorophyll, pH , 

CDOM, e Total 
Alkalinity

Objective : Enhance real-time data acquisition, 
monitoring, and transmission capabilities during 
oceanographic missions.

FerryBox: Continuous water quality data acquisition system

SO-RAD System: A system for radiometric measurements 
Out of the water continuously

LIDAR: an innovative atmospheric-marine system designed to 
perform both atmospheric and sea surface measurements.

Salinometer : Instrument for calibrating salinity sensors A
edge

Installed instrumentation

These tools were tested during 
the ITINERIS' EYES campaign 

Some instruments are still being 
installed/tested



Annual meeting ς Rome ς 25-26/09/2025 19

Laura Bassi R/V upgrade

REAL TIME DATA TOTAL DOSE nGy/h) 
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ITINERIS ς Marine Domain Objectives

OBJ1-   Integration and harmonization of Marine Domain 

RIs towards Italian  Integrated  Ocean Observing  
System (IT-IOOS)

OBJ2 -  Fill  the gaps the gaps in biological and ecosystem 

observations  

OBJ3 -  Expand capability of NRT ship -based ocean 

observations

OBJ4 - Develop  Pilot services to tackle overarching  
marine issues

Ą Development of WebGISapplication integrated 
in IT-IOOS data portal

Ą Prototype models for data-driven reconstruction 
of the ocean state

Ą Develop of the Nord-Adriatic digital observatory 
towards a river- sea digital twine  

Ą Impact of IT-IOOS data model data assimilation:



Output : re-processed and model time series 

available at different depths. 

       The re-processed moorings are displayed 
on an interactive map and results are 

available through an interactive 

interface, which includes a zoom 

function.

Input : Sub-surface Temperature and Sub-surface Salinity validated 

time series available in selected time range through PUs 

endpoints (Platform: W1M3A)

WebGIS application - A preliminary version of the prototype

INGV



Prototype models for data-driven reconstruction of the ocean state

APPROACH: Observing System Simulation Experiment (OSSE) framework based 
on numerical model output and associated synthetic trajectories

ALGORITHM: combination of Long-Short Term Memory cells and U-Net 
convolutional layers to enforce causality. Several setups are considered, 
including conditional  Generative Adversarial Network training

Model architecture

Predicting  oceanic  Lagrangian trajectories  from approximate  dynamics with hybrid  space-time CNN 
architecture *
Della Cioppa  L., Buongiorno Nardelli B.
*under review on Geophysical Model Development

OBJECTIVE: demonstrate that the Lagrangian trajectories simulation  from 
remotely-sensed sea surface topography can be improved by complementing 
geostrophic velocities with the temporal evolution of tracers (specifically sea 
surface temperature) through Convolutional  Neural  Network  (CNN)
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Po Delta & North Adriatic Lagoons: The digital observatory
integrated in IT-IOOS

ENVIRONMENTAL 
SENSING Data Centre

River-Sea ecosystems Interactions

Enhancing digitalization of EOV and ECV. 

ROFI coastal area analysis. 

Lateral source quantification for water, sediment, and 
nutrient loads. 
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Po Delta & North Adriatic Lagoons: The digital observatory

Curtesy of dr. GianMarco Scarpa

River-Sea ecosystemsInteractions

Water Quality

SedimentDynamic

CoastalMorphology

Satellite Products validation

Integratedproducts with NumericalModels 

ENVIRONMENTAL 
SENSING

+
SATELLITE

+
NUMERICAL MODELS

Integrated product and 

components to support digital 

twins of the River-Sea 

Systems
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ITINERIS ς DANUBIUS effort toward integration 
Scientific Results only few examples 

Integration among Earth Observations, In Situ measurements and Numerical Models is the key factor of DANUBIUS-
RI approach 


