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ITINERI&Marine Domain
@ITIN=RIS

@ Aims:
A to harmonize and integrate all Italian nodes of marine RIs

Italian Nodes of

to guaranteeaccess to Italian facilitieservices and Marine RIs
marine data and to ensure long term monitoring of EOVs,
EBVs and ECVs. g= o
o 0%y e o e
A to establish theditalian Integrated OceanObserving e, RHE
System (IIL h h fhbledo contribute toEuropean and R e
International effort on ocean observations (GOOS & B s 7 R
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A Implementation ofthe Italian Marine Data Store
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ITINERI&Marine DomairObjectives

@ITIN=RIS

OBJ1- Integration and harmonization of Marine Domain RIs

towards Italian Integrated Ocean Observing
System (IT-100S)

Italian Nodes of
Marine RIs

OBJ2 - Fill the gaps in biological and ecosystem
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OBJ3 - Expand capability of NRT ship -based ocean & s e
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OBJ4 - Develop Pilot services to tackle overarching marine
issues

The Italian Marine Data Store
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ITINERI&Marine DomairObjectives

@ITIN=RIS
OBJ1- Integration and harmonization of Marine Domain A Design and implementation of HIOOS _
Rls towards Italian Integrated Ocean Observing A Development of the Marine Data Store & Data
System (IT-I00S) Portal
A Integration of Research Infrastructures (RIS)
into IFI0O0S

A Enhancement of oceanographic
instrumentation and facilities of the Marine
Research infrastructure




Design andmplemetationof IT-IOOSltalianintegrated -
OcearObservindsystem @ITIN=RIS .

General requirements of T
|IO0S |

® Provide asingle access point _
for the users to access to the entire
oceanR I u I 0 I & SerdicgsR  w

@ |T-100S datancludesall available
datasets from 11
Rls ITINERISntegrated marine
products, able to host additional
products

® Designed as modular system -
configurableeither at system and
subsystem levels

® Designed to allow anypgrade and
integration of additional subsystems
without requiring any change of the
overall system architecture.

GeoSciences



Development of the HOOS Marine Data StatePortal

andRIgntegration

Key
insights
into the
selected
data

Data
Coverage
Area

Quick
view of
selected
data

Menu
for text
search
and list
of
datasets

-Q%

CNR

ISTITUTO
DI SCIENZE
MARINE

CNR, NATIONAL RESEARCH COUNCIL, INSTITUTE OF MARINE
SCIENCE

Platform Name:

HFR_TIRLIG_PFIN

Codes:
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Projects:
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@ITIN=RIS

Dataset store

Parameters

Select Parameters

Select file extension? (O) .nc (@) .csv
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New Submarine Cabdé¢WesternlonianSea (WIS)
@ITIN=RIS

e
@ INGV Western lonian Sea emso oty e o S o

®Submarine cable, power management, i b BRI e

ERDDAP > List of All Datasets

submarine cabléerminationframe (CTF) i i

Grid o\ Table Make W Source sum. FOOC,  Back- =
DELIVERED MR - - =
Data Data Graph Files Metadata Info
sot data graph * The List of All Active Datasets in this ERDDAP * ) M ound allDatasets
set data graph INSEA Calipso CTD data © FIM bap EMSO_WIS_CTD_2023_2025_CALIPSO
- - sot data graph INSEA Calipso Oxygen data ) . . EMSO_WIS_OXY_CON_2023_2025_CALIPSO
®Marine operationsfor the deployment m i . 8 e s e S
set data graph INSEA Dione CTD data tituto Nazional.. EMSO_WIS_CTD_2023_2025_DIONE
sel data graph INSEA Dione Oxygen data 2 sthuto Nazonal... EMSO_WIS_OXY_CON_2023_2025_DIONE
E A R LY 202 6 sot data g INSEA Dione Pressuro gauge data . ¢€rm [ IstiutoNazional....  EMSO_WIS_PRESSURE_GAUGE_2023_2025_DIONE
set data gr: files re L Ground €0 5 Istituto Nazional... « MSO_WI
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Implementinga deepseae-highway data and power

gateway for deejseaobservatories BITINERIS

Design , Integration and test of a High || Design,implementation and operation of the Italian Ocean Sound
reliability multi port junction box monitoring Sub -system

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

LNS Test Bed R

Real time and delayed mdmde supported :

£ ol ‘ | Check of data quality
¢ i Capo Passero JB Data  p . ce Spectrogram, Calculate Sound Pressure Level

g 100
Add metadata, save HDF5 output, ERDDAP ollection

it

NSRRI Y AlsoINGV, ISMAR, ISP and 1480nin 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

UPGRADING of$TOS observatory platforms

75% on S1 mooring
- New CTDs and ADCP
installed in July 2025

ADCP -740m:

ECV - Ocean, Physical.
- Subsurface Currents

ADCP -740m:

ECV - Ocean, Physical
ﬂ @— - subsurface Currents

- Subsurface Temperature

T-763m: <— CTD:
ECV - Ocean, Physical ECV - Ocean, Physical
- Subsurface Temperature - Subsurface Temperature
” - Subsurface Salinity
T-789m: ECV - Ocean, Biogeochemical
ECV - Ocean, Physical - Oxygen
- Subsurface Temperature
CTD -807m:

ECV - Ocean, Physical:
/- Subsurface Temperature
- Subsurface Salinity
ECV - Ocean, Biogeochemical:
- Oxygen

T -825m:
ECV - Ocean, Physical:

<4— CTD:

ECV - Ocean, Physical

= Temps
- Subsurface Salinity

ECV - Ocean, Biogeochemical
- Oxygen

Current meter -874m

ECV - Ocean, Physical:
- Subsurface Currents

- Subsurface temperature

< Acoustic recorder -880m:
EOV - Cross-disciplinary
- Ocean Sound
T-891m:

ECV - Ocean, Physical.
- Subsurface Temperature

| CTD -947m:

] - Subsurface Temperature
- Subsurface Salinity
ECV - Ocean, Biogeochemical:
- Oxygen
CTD -1010m:
ECV - Ocean, Physical:
| - Subsurface Temperature

ECV - Ocean, Physical

- Subsurface Salinity
ECV - Ocean, Biogeochemical
- Oxygen

“ Current meter -1010m

ECV - Ocean, Physical:
- Subsurface Currents

SEDIMENT TRAP -1015m:
EQV- Biogeochemistry:

- Particulare matter

ECV - Ocean, Physical:

- Subsurface Temperature

H,

All datasets from sensorsinstalled before June 2025

arearchivedin IADCT ERRDAP repositoryiederated with

100% on KIM mooring
- Oxy sensor

- PAR sensor

- ECOFLNTU sensor

- Ocean sound
INSTALLED IN JUNE 2

- ADCP currents

CTD -30m:

ECV - Ocean, Physical

- Subsurface Temperature

- Subsurface Salinity

ECV - Ocean, Biogeochemical.

- Oxygen

EQV - Biogeochemistry:

- Particulate Matter

EOQV - Biology and Ecosystems:
Phytoplankton Biomass and Diversity
EOV - Biology and Ecosystems:

- Supporting variable of Phytplankton Biomass and Diversity

CTD -65m:

ECV - Ocean, Physical:

- Subsurface Temperature

- Subsurface Salinity

ECV - Ocean, Biogeochemical:

- Oxygen P

< Acoustic recorder -100m:

EOV - Cross-disciplinary.
- Ocean Sound

Current meter -115m
ECV - Ocean, Physical:

- Subsurface Currents
- Subsurface temperature

CTD -120m:

ECV - Ocean, Physical:

- Subsurface Temperature

- Subsurface Salinity

ECV - Ocean, Biogeochemical:
- Oxygen

<— ADCP -180m:

ECV - Ocean, Physical
- Subsurface Currents
- Subsurface Temperature

SEDIMENT TRAP + T -300m:
EOV- Biogeochemistry:

- Particulare matter

ECV - Ocean, Physical:

- Subsurface Temperature

Mooring Dirigibile Italia (MDI)
water depth 105 m

CTD -2Tm:
ECV - Ocean, Physical
- Subsurface Temperature
- Subsurface Salinity
ECV - Ocean, Biogeochemical

N, nct in scalel

(=]

- Oxygen

EOV - Biogeachemistry

100% on MDI mooring
- CO, sensor installed

in June 25
- Nitrate sensor
- PAR sensor

IADC, but lost in April
Replaced by ARGOFLOAT s

Svalbard Archipelago

Athmospheric station:
ECV- Surface:

Surface Temperature
Surface Pressure
Surface Water Vapour
Surface Radiation Budget

> CTD -1m:
ECV - Ocean, Physical:
- Surface Temperature
Surface Salinity
ECV - Ocean, Biogeochemical
- Oxygen

J
&,
S—

>

- Particulale Matter

EOV - Biology and Ecosystems:
Phyloplankion Biomass and Diversity

<— EOQV - Biogeochemisiry:
- Inorganic Carbon

ADCP -39m:

ECV - Ocean, Physical:
- Subsurtace Cuments

T-59m:

EOV - Biology and Ecosystems:
- Supporting variable of Phytoplankton
Biomass and Diversity - PAI

ECV - Ocean, Physical
- Subsurface Tempersture

T -69m:

ECV - Ocean, Physical
- Subsurface Temperature

Acoustic recorder -76m:

EOV - Cross-disciplinary.
- Ocean Sound

SEDIMENT TRAP - 87m
EOV- Biogeachemistry:

- Particulare matter

CTD - 8%m:

ECV - Ocean, Physical:

- Subsurtace Temperature

- Subsurface Salinity

ECV - Ocean, Biogeachemical:

- Oxygen

EOV - Biogeochemistry.
- Particulate Matter
ADCP -95m:

ECV - Ocean, Physical
- Subsurface Currents

IT-IO0S

Surface Wind Speed and direction

(planned for Spring 2026)

Real-time and Near-Real time
ydata transmission

Coastal buoy

%
il

XeDNA/RNA Sampler:
OV- Biology and Ecosystem:

Microbe biomass and
diversity

@ ITIN=RIS

Marine RI in
Arctic re

Athmospheric station:

ECV - Surface:

Surface Wind Speed and Direction
Surface Temperature

Surface Pressure

Surface Water Vapour

Surface Radiation Budget

Eco_Triplet -1m: b))
EOV - Biology and Ecosystems:
Phytoplankton Biomass and Diversity
EOV - Biogeochemistry:
Particulate Matter
EOV - Ocean Colour
*  Supporting variable CDOM

Hydrophone
EOV - Cross-Disciplinary
Ocean Sound

CTD -1m:

ECV - Ocean, Physical:
Surface Temperature
Surface Salinity

ECV - Ocean, Biogeochemical:
Oxygen

EOV - Biogeochemistry:
Inorganic Carbon

93% on THALASSOGRAPHIC BUOY

- Meteorology

- Physical and Biogeochemical sensors
- Ocean sound installed in Sept 25




The LTERaly Digital Asset Registry (DAR) _
W elTER @®ITINERIS

® catalogueof datasets frommarine and transitional sites of
LTERtaly (expandable to other ecosystems)

® supportsdata array, but also images and audio recording fi

® based on th&seoNodesoftware, provides data and
metadata sharing thought the services compliant by Open

. .
B Water temperature and Dissolved OX.. B Water temperature and Dissolved OX.. B Water temperature and salinity at Val... B Water temperature and salinity at Ot... G e OS Eitl E 1 I ‘ 0 n SO rt I I I
$0000-0002-N193-6120 B £ 0000-0002-193-8120 £Y £ 0000-0002-N193- B £ 0000-0002-193-8120 £Y

® metadata set compliant with the specifications required by
eLTEMRI

) integration of theFROSTmplementation of theOGC
SensorThingsaPlstandard

® authentication throughORCID.ID

® possibility ofDOI assignmenthought CNRDataciteservice
agreement

_ o ® harvesting of datasets on trel TERRI DAR
https://datareqistry.lteritalia.it/ (https:/dar.elter-ri.eu)

L TER-Italy DAR

LTER-Italy network Digital Asset Register



https://dataregistry.lteritalia.it/
https://dar.elter-ri.eu/
https://dar.elter-ri.eu/
https://dar.elter-ri.eu/

ITINERI&Marine DomairObjectives
@ITIN=RIS

A Enhancement ofBioEcOEOV and EBV
A Acquisition of innovativeBioEco
oceanographic instrumentation

_ o _ A Development of newBioEcocatalogue and
OBJ2 - Fill the gaps the gaps in biological and ecosystem data store

observations




Upgrading of BGC Argo, ddiEatsand Oceartlider

@ITIN=RIS

| | u
instrumentationby OGS
0 .
50 . o
RBRridente vs SBS ECO
‘ @ 21 JumbO NKE BGC ﬂoat 20250915 13:45:17 (time at the surface) 100
Objectives: *)%” ‘2; 2 ] * -»-e%_m 150
® Improve resilience ofOneArgoby testing 5 4 % . ¥ 200
alternative BGC sensors i ¥ 5 R oo
A RBRrtridentefor CHLA, BBP, FDOM: * i . = 7 ot o L -
two floats with ECO andTridente (O o RS- e G R
A THOSOPUS for NO3: two floats with " Passive Acoustic Listener T
+ e CHL ECO - Tridente CH2 ECO - Tridente CHLA % Argo float 2904023 between 13/07/2025 and 21/09/2025
) wnfo o os—fllF—ieo | maf e o | A 750 100! :: (b) :f‘" v &
® New science with new sensors - N  ERNP SRR z % g% Ll 7 3
T g H o ons 2 il ~ 3 7 B
A uvpPe SRR o R ; | 558 F ol M £ <K ’
A Passive Acoustic Listener - f= i rl - $ ool 53 L
A Deep-Argo with oxygen | - i EREENN - ¥ %z: £ :
® Support operational BGC modellers O] ] ] 2000 : . - C RPN AP B S e BATE BE i 28 %8
® 32 | Qaing enduranceSeaGliders ® 12b Y ODREp s 3E IJ¢ ql infiFKE" floats
with Salinity-Temperature- Pressurec DO¢ CHLg : A DO ' TR : It is the first subsurface ocean profiling platform
BackscatteringsensorsandNortek ADCPs - Arvorvbo Compact ;.| 7 (4 ' powered byclean, renewable energy . Electricity is
2 sevbwi B dm - autonomousARGO profiling-) .5 7 NUUOWI ¢ quT Wnl YalWgs WWYrW¢ Ukt Waq
= by SR ' |- f1|°at to TlOOOn;eFersdepth, W Configuration includes aCTD sensorand can profile
Tse?ncpyecrgfu?g Ig;gs;sureq Pn S three times a day to a depth 01,000 meters.

Deployment plans : not yet received- floats not yet
delivered

e 1
D 3725 350 3735 300 3825 3850 3875
practical salinity (psul

Argo float 7902326 between 20/07/2025 and 13/09/2025
7

Power Generation
ThePhaseChangeMaterials (PCM) expansion
results in pressure that can be captured and
used to generate electricity.
During thewarming phase the contained Generaor
working substance changes phase from
solid to liquid, expands, and generates
pressure that forces hydraulic oil through
generator to produce electrical energy.
A During thecooling phase the working
substance freezes and contracts.

PCM MELTING/EXPANDING & ENERGY GENERATION

LENTDM o=1025 9|

2 1500
H

profile number

§ 2000

s
E 2500
3

% 3000

1
200 220 240 260
dissclved oxygen (micromole/kg)




A new network of BIODIVERSARGO floats for the ) S—
Mediterranean (CNR ISMAR) @ITINERIS

Innovative sensors for biodiversity:
Hyperspectral radiometry and UnderWater Vision Profiler

Up to 15 REAL-TIME ECVs, EOVs and EBVs acquired simultaneously
between 0-2000 m by each float

CNR
Cﬂ @ i nE Hyperspectral
e L LI Ed
e 4 MARINE : .

Oxygen
Chlorophyl
Particles
FDOM

(Phytoplankton
diversity)

Hyperspectral R

450 600

500 550

Wavelength [nm]

Hyperspectral L,
(Phytoplankton diversity)




Mediterranean Sea for the first timajong different trophic regime
conditions.

@ BGCESVP designed by CNEMAR with Scripps are an evolution of standaire
SVP drifters allow to measure physical anddgptical EOVs and EC\&ee
Table)

In the ocearactual temporal resolution is 3 hours.

L sesewmen [T e [ e

Sea Surface Temperature®°C)

Sea Surface
Atmospheric Pressure (mBar) Temperature Sea surface temperature
. . o Seasubsurface
Geolocation (GPS receiverN and°E) Seasubsurfacete mperature
temperature
Horizontal wind speed* (m st) Seasubsurface .
Slini Seasubsurfacesalinity
Horizontal wind direction* (%) salinity
Backscatter () Oxygen Plankton
Ocean colour Ocean Colour .
Chlorophyll from Fluorescence (mg-+) : .
Phytoplankton
Conductivity (S m?) biomass and Oxygen
diversity

Subsurface temperature ¢C)

Dissolved Oxygen (uM/l) Particulate matter Surface wind speed and direction




GUAREL Intelligentimaging Device

B QITIN RIS

® Standalone (not wired) and autonomous (unmanned) programmable device > /
Image acquisition and processing (EP 2863257)

® Images are processed onboard (e.g. image recognition/classification) edge 2%
computlng

deV|ce €.gtext, images, image reglons)

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

w 10 GUAREHE imaging devices for enhancing JERIC{SRbtember 2025
w 6 GUAREL imaging devices for shallow water (50m) enhaneldfERRI-September 2025

Registri: Itineris/Exo

nnnnn



Implementationandimprovementof biologicaland

ecosystenobservations DITINZRIS

» Coverageof BioEcd=0Vs and EBVs => ITINE

has clearly increased the number of
measurements (EVs data streams)

9¥PhytoplanktonbiomassdiversityandMarine
primary productivity emergesasthe most
consolidatedvariable

®(Geographical distribution=> substantially
Increasing coverage in the Tyrrhenian, lonia
and Sicily Channehtonomousvehicles
gliders andfixed observatorie$

¥Automatic/sensorbased measures> sensof
based measurements increased from 57% to

716%




ITINERI&Marine DomairObjectives |
@ITIN=RIS

A Enhancement of oceanographic -
instrumentation and NR¥data transmission |
for R/V Laura Bassi

A Enhancement of oceanographic
instrumentation and NR¥Tdata transmission
for R/V Gaia Blu

OBJ3 - Expand capability of NRT ship -based ocean
observations




GAlA BLU RN Upgrade Objective : Enhance reattime data acquisition,

monitoring, and transmission capabilities during O|T|N Q|5
@Installedinstrumentation 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 atmosphericmarine system designed to
perform both atmospheric and sea surface measurements.

Salinometer : Instrument for calibrating salinity sensors A

SBE38_Temp @ Speed [nm]=first CO2FT_A_PCO2_Corr @ Speed [nm]=first

_FemryBoxNRT data:
f.TemperaturepCO
~Chlorophyll p H
“"’CDOM e Total

" Alkalinity

—~
4&
@c sglo Nasionle GAIABLU)

delle

[ R : @ ::":"";‘_!i}'{'.""f!“"i
® Impacts and benefits

More reliable and easily accessible datg#——
These tools were tested during —
the ITINERIS' EYES campaign

Some instruments are still being
installed/tested

Realtime monitoring to support research
and decisions in the field




Laura Bassi R/V upgrade
@ITIN=RIS

NS NVISEPZNPEN TOTAL DOSEBGY/h)
il

/A - > _ e — ) a rbanne varese ey 720, iz . frerd prene Timisc

< C 25 laurabassi.ogs.it/Ib_plot.html

+ Annecy 2025-09-2313:42:06
Novara .+ .
1 H H B2 = Padova Osijek
Data Visualization emonk oo | Verona e
Grenoble e e
Alessandria T - @
arma-Bologna Banja Luka Tuzla Beorpaa
Hrvatska
y Genova Citta di San va o M S, A, Cpbu
jnon [ t La Spezia Marino Bosna i Hercegovina pOKn|
From: ' Monaco “megnt ® BOCHa ¥
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To: Marseille
Grosseto
109/23/2025 (1][13:43 Q| s Gora &t ot o
Terni LpHa lopa Kosov(
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‘ Y SP! [nGy/h] ‘ Ajaccio Roma Italia e OO T TS A0S : (
naites Ma
Latina i Foggia B
Giugliano s art A ‘
Tattari/ in Campania shgiperia But

l:_:_ Tl : .
Plot v 0 100km  200km AN b o rndisl orge

Gamma-ray Spectrometer - Total Dose [nGy/h]

25

20

15
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ITINERI&Marine DomairObjectives
@ITIN=RIS

A Development of WebGlSapplication mtegrated
in IFIOOS data portal

A Prototype models for datadriven reconstructlon
of the ocean state

A Develop of the NordAdriatic digital observatory
towards a river sea digital twine

A Impact of IFIOOS data model data assimilation:

OBJ4 - Develop Pilot services to tackle overarching
marine issues




WebGIl&pplication A preliminaryversionof the prototype

Pox,
@ INGV N _
g DITINERIS ~— = Input: Sub-surface Temperature and Sub-surface Salinity validated
time series available in selected time range through PUs
?;,l, endpoints (Platform: W1M3A)
B
&) o msv @ITINERIS rom s s
y i : ; Platform code: e
/? WIM3A WMO code: 6103675 ‘,
- Organization: Country:  None ,"‘ & NS
. M C:nsiglio Nazionale delle Ricerche o 9né :
Lat: 43.837
Output : re-processed and model o ~
available at different depths. . l/.'\,'\ S
The re-processednooringsare displayed ' AL \
on aninteractivemapand resultsare " ARV A ,’;
available through an interactive "I W l‘,-’“ \ ,‘:" "W\
. . . i \ f \ o)
interface, which includes a zoo i A ) o ..*«,?\ "
function. WA~ L DA Mapasar?




Prototype models for datdriven reconstruction of the ocean state

Predicting oceanic Lagrangian trajectories from approximate dynamics with hybrid space-time CNN

architecture *
Della Cioppa L., Buongiorno Nardelli B. OBJECTIVE demonstrate that the Lagrangian trajectories simulation from
*under review onGihisjcall\/lodel BIEYElelslglelsi 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)

| x(0) Output x(t)

Input

IV(t)

APPROACHODbserving System Simulation Experiment (OSSE)Yramework based
on numerical model output and associated synthetic trajectories

l a(t)

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

Output

Model architecture

timirieheiaiiellt WHITE: GROUND TRUTH; BLACK: PREDICTED



DANUBIUS-RI

@ITIN=RIS

CNR
ISMAR

ISTITUTO
DI SCIENZE
MARINE

Po Delta:& Narth Adriatic {agoons: The digital observatory
integrated in TAIOOS

ENVIRONMENTAL

SENSING

L OGS

@ITIN=RIS

|E, =
—
Data Centre ==
] o I
FErEac r
Py ¢ o P — - Air _Temperature Wind_Speed_and_Direction,_water _Subsurface_Temperature
L]

< » Coast_line_webcam

0
b |
0
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RiverSeaecosystemsnteractions

Enhancing digitalization of EOV and ECV.

Lateral source quantification for water, sediment, and
nutrient loads.

ROFI coastal area analysis.
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Integrated product and
components to support digital
twins of the River-Sea
Systems
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Integration among Earth Observations, In Situ measurements and Numerical Models is the key factor of DANUBIUS{;’I
RI approach



