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What Are Essential Variables (EVs)?

Essential Variables are a common language that link observations, science and policy
by translating diverse measurements into a standardized set of variables, suitable for
informing indicators and decisions.
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v Relevance v Sensitivity to change (o ECV - Essential Climate Variables A
Vv Feasibility v Policy usefulness e EOV - Essential Ocean Variables
v Scalability v Harmonization _* EBV - Essential Biodiversity Variables
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Essential Climate Variables (

— aphysical, chemical, or biological variable or a group of
linked variables that contributes to the characterization
of Earth’s climate.

- defined by the Global Climate Observing System (GCOS)
programin 2003

Global Climate Observing
System (GCQOS)

® GCOS

Key document:
GCOS Report-245
The 2022 GCOS ECVs Requirements
2022 edition - Updated in 2025

The Global Climate Observing System [CC0E) is co-sponsored by WD
ISC-UNESCD, UNEPR, and ISC

GOOS is supported by the European Union

55 ECVs
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Essential Ocean Variables (

|
Microbes
biomass &

Seabirds
abundance &

di
Benthic

Phytoplankton invertebrates

— essential ocean variables for monitoring ocean
state and change, supporting science, services,
and policy

The backbone of a sustained and evolving

global ocean observing system ==

- defined by the Global Ocean Observing System "% a0 >
(GOOS) starting in 2010 B | < S - \1/(»\
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The Global Ocean Observing System

/. Physical EOVs \

t‘ Biogeochemical EOVs

‘ Biology & Ecosystems EOVs
. Cross-disciplinary EOVs
Q Pilot EOVs

r N\ EOVs also identified as Essential Ensure alignment with global needs

\\/ Climate Variables(ECVs) ) \ /

Martin Miguez & Heslop et al., 2026
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GOOS Expert Panels:
Provide EOV oversight
Connect observing communities

Assess new EQV proposals

Develop EQV specification sheets




Essential Biodiversity Variables (

EBV classes and names

a standardized biological metric for monitoring e s ;“ -
biodiversity across time, space, and biological levels 2 "34 'ﬂ € ?ﬂ

introduced by GEO BON in 2013, the EBV framework

Genetic composition Genetic diversity (richness and heterozygosity)

proposed 21 candidate variables grouped into 6

genetic distance)

classes €O B&N

Group on Earth Observations

R . . . Species populations Species distributions
Biodiversity Observation Network

Species abundances

Species traits Morphology

EBVs bridge primary biodiversity observations and policy-
relevant indicators, supporting conservation and o
sustainable management

Communit ly compaosition Community abundance
Taxonomic/phylogenetic diversi ity
rait diversity
nteraction diversity
Ecosystem functioning imary productivity

cosystem phenology

ive cover fraction

21 EBVs H. M. Pereira et al., 2013 S
M. Lumbierres et al., 2025
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What Are European Research Infrastructures (Rls)?

=R = — European | ® EN ‘ < Search
=M —— Commission =

Research and innovation
Rls provide the sustained

capacity to observe EVs

Home > Strategy > Strategy onresearch and innovation > Our digital future > European Research Infrastructures

European Research Infrastructures

What Research Infrastructures are, what the Commission is doing, strategy areas, funding and news.

NN & ':"v;s'odralab
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RESEARCH
INFRASTRUCTURES

* Facilities

* Data systems

* Instruments
* Networks
* Expertise
* Services SYNTHESYS I\

modified Zhao and Jeffery 2020
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E S F R European Strategy Forum
on Research Infrastructures

Strategy Report on Research Infrastructures

ROADMAP 2026

EUROPEAN RESEARCH
INFRASTRUCTURE
CONSORTIUM
the legal framework designed to

establish and operate research
infrastructures

ERIC

+

NATIONAL INFRASTRUCTURES



European Marine Board Policy Brief

EMB POLICY BRIEF e 2021 The Ocean Observation value chain

Public Benefit

Sustaining in situ
Ocean Observatio
in the Age of the Digital Qg

‘emergency events, natural

Knowledge & Wisdom
End Users:

interviews, metadata

Ocean observations

European

E—— R OARD Adapted from Virapongse, et al., 2020
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European Marine Board Policy Brief

. EUROPE
‘5 | =) | €O B@N y@“ ‘\“i METEOROLOGICAL | J \ » (V@ ‘ e ii_::; Euro
&?m_wmm @ GCOS Group on Earth Obasrvations “‘—;\-“" ORGANIZATION “-_fi:;':? @UU@ Srening |;__4 European Global Ocean | ES FRI E RI CS
~——— Observing System

uuuuuu

OBSERVING FACILITIES

Argo | Gliders | Buoys | Moorings | Tide gauges | «
Research vessels | HF radar | Fixed stations

4
> .5 4
e

NATIONAL
Sl PNIR| @ ITIN=RIS

«an overly complex system, with a diverse range of
coordination bodies at various levels»

\ 4

«Need for stronger coordination, integrated strategies,
clear responsibilities, and sustained investment»
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ITINERIS: a contribution to an integrated Environmental

Research Infrastructure system

* 22 Reserach Infrastructures
(ESFRI or National RIs within PNIR)

* € 155M total budget = including € 50M
for the Marine Domain

* Funded by National Recovery Plan - MUR
* Project duration: 1 Nov 2022-30 Jun 2026
* Planned operation: at least 10 years

ARCTRI

DANUBIUS-RI

P
. Eurofleets”
QJemcom

Sistema di monitoraggio
terrestre dell'Italia Nord
Orientale (SMINO)

wespesn

EUFSR

ATLaS

iv's1os f
EC@RD |

N/R Laura Bassi -

=y Ca'F
#%° Univ
of Venice

oscari
ersity

CeTrA

Health&Food Ris ] s ANAE

@ mfn ING\; 13%1%; £ 0GS

sensors, infrastructures, data
=, flows, data storage and FAIR
data availability
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ITINERIS aims to enhance IT-IO0S the ltalian
digital automation of Italian Integrated Ocean ..
research vessels and improve  Observing System ..

W EMPHASIS

@ IBISBA




Essential Variables Already Observed?

* What is already being observed?

. , : : 2
Which Essential Variables can be produced? METHOD

* How mature is the observing system?

2023 survey of marine Rl facility managers

Italian Marine Rls * Metadata collected on:
‘ Observed variables
Infrastructure SURVEY Instruments and sensors characteristics

‘ Measurement quality
Spatial and temporal coverage

Metadata Collection & Validation Observation continuity

EOVs » ECVs * EBVs Assessment * Validation against EV frameworks

] -
IS ® Gcos S£2BeN

Capacity to produce EVs .3
Global Ocean Observing System  —~~  Biodiversi ity Observat ion Network
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Considered Rls and EVs

The analysis focused only on EVs potentially produced by ITINERIS
marine Rls and observing facilities, rather than all RIs/EVs defined by

AN
(; ) GeoSciencesR

.

" JERICOr

CNR

@y

ECV, EOV and EBV frameworks

Research Type of

Number

‘ 54 EVs

infrastructure RI Scope of Type of facilities involved in this study Contribution
(RI) facilities
River-Sea
ESFRI Syst f Understandi f River-S
DANUBIUS-ERIC i YS_ ems o 10 Multidisciplinary observatories on rivers, deltas and coasts | . nders -a.n 10 of Biversea
Project major European interactions and processes
rivers
Bio-geophysical,
ESFRI Deep sea and Multidisciplinary seafloor cabled observatories, moorings oceanographic and chemical
EMSO ERIC 15 . .
Landmark water column and buoys data to monitor climate
change on the ocean system
ESFRI Open O Profiles for climate and
Euro-Argo ERIC pen- cean 44 Autonomous Argo floats rottes for i ate an
Landmark profiling oceanographic research
ESFRI Greenhouse High-quality carbon and
ICOS ERIC gases and 5 Atmospheric, ecosystemic, and oceanic stations greenhouse gases data for
Landmark )
carbon cycle climate change
Ecosystem and
. . Long-term ecological
ESFRI Socio- Ecological
eLTER RI ) 10- Beologl 16 Coastal and transitional research sites monitoring of transitional and
Project Long-Term
coastal ecosystems
Research
Applied to - Fi?ced platfor-ms, Lagratngian bua-ys and drifters, HF radars, Multiplatform approach for
the 2026 Costal Marine gliders, multiparametric buoys, tide gauges, ferry boxes, . .
JERICO 25 N . ) 2 o high-resolution coastal
ESFRI Systems coastal benthic observations, calibration facilities for h
oceano,
Roadmap coastal observations raphy
National Earth systems . i Observational networks for
. ) Tide gauges, wave buoys, meteorological sensors, research i )
I N F N GeoSciences Project | Research and coastal 51 ol oceanographic, atmospheric,
vessels
— INS Infrastructure = dynamics and seismic data
Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali del Sud . . National Deep-sea Provide accesses to advanced
LNS Italian National . . . . .
. Research physics, acoustic 6 Cabled observatories, acoustic and optical sensors research laboratories and
Facility . .
Infrastructure = and astrophysics seafloor observatories
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n GROUP/CLASS

SUBGROUP/
SUBCLASS

VARIABLE

Physics

Ocean bottom pressure
Ocean surface heat flux
Ocean surface stress

Sea state
Sea surface salinity
Sea surface temperature

Subsurface currents
Subsurface salinity

Subsurface temperature
Surface currents

Fish Abundance and Distribution

Invertebrate Abundance and
Distribution (*emerging)

Macroalgal Canopy Cover and

Bloiogy sad Composition
Ecosystems Microbe Biomass and Diversity
(*emerging)
[ Phytoplankton Biomass and Diversity
Zooplankton Biomass and Diversity
Nitrous oxide
Oxygen
Transient tracers
Biochemistry | Biochemistry ' Tnorganic carbon
Dissolved Organic Carbon
Particulate Matter
Cross- Cross- Ocean colour
Disciplinary Disciplinary Ocean Sound
Air Pressure (near surface)
Air Temperature (near surface)
Atmosphere Precipitation
Atmosphere Surface Surface Radiation Budget
Surface Water Vapour
Surface Wind Speed and Direction
Atmospheric Carbon Dioxide, Methane & Other
Composition Greenhouse Gases
Inorganic Carbon
Nutrients
Blogeo;lhemlc Oxygen
Transient Tracers
Ocean Colour
Biological/ Marine Habitats
Ecosystems
Ocean Surface Heat Flux
Sea Level
Sea State
Sea Surface Currents
Physical Sea Surface Salinity
Sea Surface Stress
Sea Surface Temperature
Subsurface Currents
Subsurface Salinity
Subsurface Temperature
| Species distributions of benthic marine
. invertebrates
o Species [ Species distributions of invasive alien
Populations Populations s
marine taxa of European concern
[ Species distributions of marine fishes
Marine primary productivity
Ecosystem E:::{::::‘ Phenology of marine spring
Function/Struc phytoplankton bloom
ture Ecosystem Ecosystem distribution of marine
Structure macroalgae canopy cover
Community Functional diversity of marine
C phyto/ 1 (based on traits)



SUBGROUP/
GROUP/CLASS SUBC] VARIABLE

Ocean bottom pressure
Ocean surface heat flux
Ocean surface stress

Considered Rls and EVs =

Subsurface currents

Subsurface salinity
Subsurface temperature
Surface currents

The analysis focused only on EVs potentially produced by ITINERIS :
marine Rls and observing facilities, rather than all RIs/EVs defined by ‘ 54 EVs e

ECV, EOV and frameworks B

Biology and

Composition
Phytoplankton Biomass and Diversity
Zooplankton Biomass and Diversity
Nitrous oxide
Oxygen
Transient tracers

Biochemistry | Biochemistry ' Tnorganic carbon

Dissolved Organic Carbon

Particulate Matter
Cross- Cross- | Ocean colour

Disciplinary Disciplinary Ocean Sound

| Air Pressure (near surface)

These EVs are those actually reported as produced |

. . . epe, . -
by the participating facilities:
° Atmosphere Surface Surface Radiation Budget
Surface Water Vapour
[ Surface Wind Speed and Direction
Atmospheric Carbon Dioxide, Methane & Other
Composition Greenhouse Gases
Inorganic Carbon
Nutrients
Oxygen

Biogeochemic
7 al
Transient Tracers
[ Ocean Colour
Biological/
Ecosystems

Marine Habitats

Ocean Surface Heat Flux

Sea Level
Sea State
Sea Surface Currents
Sea Surface Salinity
Sea Surface Stress
Sea Surface Temperature
Subsurface Currents
Subsurface Salinity
Subsurface Temperé{ﬂ(e
| Species distributions of benthic marine
. invertebrates
o Species [ Species distributions of invasive alien
Populations Populations
marine taxa of European concern
Species distributions of marine fishes
Marine primary productivity

Physical

Ecosystem

Ecosystem [ Phenology of marine sprin
Function % pring
Function/Struc phytoplankton bloom
ture Ecosystem Ecosystem distribution of marine
Structure macroalgae canopy cover

Community Functional diversity of marine
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Considered Rls and EVs

The analysis focused only on EVs potentially produced by ITINERIS
marine Rls and observing facilities, rather than all RIs/EVs defined by

QJ.ERlCQR!

ECV, EOV and

Research
infrastructure
(RI)

frameworks

facilities

Type of facilities involved in this study

Contribution

# SCOPE AND
ONTRIBUTIONS

# FACILITIES
OBSERVATIONS

River-Sea
ESFRI Syst f Understandi f River-S
DANUBIUS-ERIC . ysiems d 10 Multidisciplinary observatories on rivers, deltas and coasts naervlanding of Mversea
Project major European interactions and processes
rivers
Bio-geophysical,
ESFRI Deep sea and Multidisciplinary seafloor cabled observatories, moorings oceanographic and chemical
EMSO ERIC 15 . .
Landmark water column and buoys data to monitor climate
change on the ocean system
E ERIC ESFRI Open Ocean s Aut Areo floats Profiles for climate and
uro-Argo utonomous Argo floa
Landmark profiling g oceanographic research
ESERI Greenhouse High-quality carbon and
ICOS ERIC gases and 5 Atmospheric, ecosystemic, and oceanic stations greenhouse gases data for
Landmark )
carbon cycle climate change
Ecosystem and Long-t logical
. . ng-term ecological
ESFRI Socio- Ecol al
eLTER RI ) 10- Beologic 16 Coastal and transitional research sites monitoring of transitional and
Project Long-Term
coastal ecosystems
Research
Applied to - Fixed platfor-rns, Lagra-ngian bua-ys and drifters, HF radars, Multiplatform approach for
the 2026 Costal Marine gliders, multiparametric buoys, tide gauges, ferry boxes, . .
JERICO 25 . . o . high-resolution coastal
ESFRI Systems coastal benthic observations, calibration facilities for
. oceanography
Roadmap coastal observations
National Earth systems . . Observational networks for
. ) Tide gauges, wave buoys, meteorological sensors, research i )
I N F N GeoSciences Project | Research and coastal 51 oceanographic, atmospheric,
] vessels ..
LNS Infrastructure = dynamics and seismic data
Istituto Nazionale di Fisica Nucleare
aborator Nazionali del S . . National Deep-sea Provide accesses to advanced
LNS Italian National . . . . .
. Research physics, acoustic 6 Cabled observatories, acoustic and optical sensors research laboratories and
Facility . .
Infrastructure = and astrophysics seafloor observatories
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Facilities Map

155
FACILITIES
~70% f )
108 47
FIXED MOBILE
PLATFORMS PLATFORMS

Innovative sensors for biodiversity:
yand Vision Profiler

Oxygen
Chlorophyll
| Particles
/' FDOM

Hyperspectr;
d

G@ giie G Consiglio Nazionale delle Ricerche

GEOGRAPHIC DISTRIBUTION OF FACILITIES

(fixed stations, platforms, moorings, etc.)
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Quantification of Observational Effort

EVs PER FACILITY

- each EV counted once per facility co-o s
1299EVs 510 EOVs 753 ECVs 36 Faciiity

EVs PERSENSOR

- multiple observations counted when measured at different depths
or by different sensors

sssssssssssssssssss

1707EVs 687 EOVs 967 ECVs 53

EVs per
“Per facility tells us breadth. Per sensor tells us intensity.” Sensor

- >90% of entries were classified as CORE: 1550 out of 1707
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Quantification of Observational Effort

/ST RO N G OC EAN A N D C LI MATE M O N ITO RI N G CA PAC I TY \ EBV - Species populations FE:Zt;:r::/;st‘r,::::::e EBZ;;::;E:TW

6 23 7

EOV - Biochemistry
89

« EOVs/ECVs dominate the observing system e !/ EBV - Genetic compositon/Spocies Trat
| o g sy e =
* Keyvariables: temperature, salinity, oxygen, sea level

ECV - Atmosphere
265

* Reflects long-term investment in operational i
\ oceanography and climate monitoring

BIODIVERSITY IS A GAP

< EVs per

Facility

e EBVs are a small fraction of observations

* Biological monitoring is less standardized/automated

* Many observations rely on field sampling and lab analyses

\_ J

Physical variables > Automated sensors - Continuous observation > many EVs

Biological variables > Manual analyses - lower frequency observations —> fewer EVs

q@ IS;«QAAR O Consiglio Nazionale delle Ricerche O ITIN=RIS



Marine EVs across Rls: who produces what?

MARINE > NOT a single homogeneous network

OBSERVING . . :
- BUT a complementary ecosystem of Rls with distinct observational roles
SYSTEM
. . EVs eLTER JERICO GeoSciences LNS Total
e Largest EOV contributions: Euro-Argo, eLTER, JERICO B = i b
EOV - Physics 15 32 145 12 44 52 50 0 350
e Largest ECV contributions: GeoSciences o ¢ 2 i 2 Z 5 0 0o
EOQV - Biochemistry/
. . . . Bioge ochemistry 7 9 26 6 28 13 0 0 89
e Key biogeochemical and carbon-cycle observations: -
EOV - Cross-disciplinary 3 6 4 1 3 0 0 6 23
EMSO, DANUBIUS, ICOS 14 10 0 12 26 34 169 0 265
26 36 166 20 73 72 86 0 479
e Main contributor: eLTER 2 " ! : 2 ° 0 G
= EBYV - Species populations 1 0 0 0 5 0 0 0 6
EBV - EC;:::Z:““““’ 5 1 2 1 9 5 0 0 2
EBZO;]]CPZZEOTW 2 0 1 0 3 1 0 0 7
EOV 31 49 186 21 97 70 50 6 510
_ 42 46 170 33 101 106 255 0 753
3 EBV 8 1 3 1 17 6 0 0 36
it~ . Total 81 96 359 55 215 182 305 6 1.299
lonian Sea
e Euro-Argo: 359 e cLTER: 215
1299 EVS PER FACILITY: g

e GeoSciences: 305 ¢ JERICO: 182

CNR -
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Marine EVs across Rls

Specialized and multidisciplinary Rls together
provide an integrated observing capacity
SPECIALIZED Rls

* Euro-Argo = open-ocean physical and
biogeochemical profiles

« EMSO - deep-sea and water-column observations

* ICOS - greenhouse gases and air-sea carbon fluxes

» GeoSciences = national sea-level, wave and
atmospheric coverage

* LNS - focused on cross-disciplinary deep-sea
observations

MULTIDISCIPLINARY RIs

e eLTER - ecological and biodiversity monitoring
¢ JERICO - coastal ocean observing systems
e DANUBIUS - river-sea and transitional environments

@@ e @ Consiglio Nazionale delle Ricerche @ lTl N E R | S

EBV - Ecosystem EBV - Commun ity
Function/Structure composition
5 2
EBV - Species \
opulations
- i\ ECV-
Atmosphere
14

EOV - Cro:
disciplina

EOV - Cross- disciplinary
1

EBV - Ecosystem

EOV - Biology
and ECV-
Ecosystems Atmosphere
e El 12

EOV -Physics
12

\ / Function/Structure
1

EOV - Cross-disciplinary
6
EOV -
Biochemistry
9
EOV - Biology
and

Ecosystems
2

EBV - Ecosystem

EBV - Ecosystem
Function/Structure EBV- Comfu'unlty Function/Structure EBV - Community
9 composition 5 composition
EBV - Species 3
Bopuistions 2 EOV - Biochemistry ‘
! 13
osphere =
= / > \ osphere
= 4 Q )

EOV - Biology !
and /
Ecosystems ECV-Ocean
22 TN
7 EOV -Physics
y 52

LNs|
g Depth through
i specialization,

mx integration through
Eov- o multidisciplinarity




From measured parameters to EVs: CORE vs SUPPORTING

Survey metadata from Rl/facility managers Checked against EV framework requirements

[ ) 1 2022 GCOS ECVs Requirements, updated in 2025
Observed variable GOOS > EOVs ——
¢ Instrument / sensor characteristics 41 ECV: Sea-Surface Temperature
GCOS - ECVs I ’ e.g. ECV
4.1.1 ECV Product: Sea-Surface Temperature
L AC C u ra Cy a n d re S O l.u t IO n G EO B O N 9 E BVS Radiative skin sea surface temperature, or Bulk sea surface temperature at stated depth
Kelvin (K)
° D e pt h ra n ge a n d S p at ia l_te m p 0 ra l C ove ra ge I:Eeug:leli lter:’\rﬁtlerature refers to the depth of typically 2 m, the “skin” temperature refers to within
Unit Metric [1] Value Notes
e Continuity of observations — R
M M e ‘ [] . E V c R
* Data information o0aC e.g. O T
Requirements Settings d time G 1/24 I{rr‘\es;gdrr::‘aeil.gements, daily in the case of satellite
::::i?"zc:':::ﬂi’m ?:fﬁ.:fé"ﬁ:;ﬁ:: tch?x:hugzgsc §ST-vc, GHRSST and ICOADS h time g 3
Meets EV requirements? ReadinessLevel® | Mature ; e I

Johnson et al (2015): Informing Deep Argo Array Design Using Argo and Full-Depth
Hydrographic Section Data; https://journals.ametsoc.org/doi/full/10.1175/JTECH-D-15- 0139.1;
5 x 5 degree array proposed with 15-day repeat cycle. Estimated reduction of sub-2000 m OHC
Spatial Scales of the 100km 10km 1km 10km error in decadal trends from +/- 17 TW to +/- 3TW.

Phenomena (order) Desbruyeres et al (2017): Global and Full-Depth Ocean Temperature Trends during the Early
C 0 R E S U P P 0 RTI N G Twenty-First Century from Argo and Repeat Hydrography;

Magnitudes/range of https://journals.ametsoc.org/doi/full/10.1175/]CLI-D-16-0396.1; "Estimate of global ocean
the signal, thresholds heat uptake of 0.71 + 0.09 W m—2 during 2006-2014 with < 2000m layer accounting for 90%
to capture for the of the observed change.
Rayner (2017) User Requirements Document, SST_CCI-URD-UKMO-201, ESA. 2
https://climate.esa.int/media/documents/SST_CCI-URD-UKMO-201-Issue_2.1-
signed.pdf

capture. eddies
Processes K/decade 0.01 Over 100 km scale
Ye S N O x Temporal Scales of the . T 01 Over 100 km scale
daily weekly > hourly weekly
Phenomena

Merchant, C.J., Embury, O., Bulgin, C.E. et al. Satellite-based time-series of sea- surface
temperature since 1981 for climate applications. Sci Data 6, 223 (2019).
https://doi.org/10.1038/541597-019-0236-x
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Gaps in EV production: CORE vs SUPPORTING

CORE vs SUPPORTING highlights quality gaps

EOV

oB58888383388

CORE vs SUPPORTING reveals maturity differences:
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>90% CORE observations mature physical and climate monitoring P
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 Uneven maturity across domains
EOVs/ ECVs > abundant and mature

EBVs > compliant but few and less diverse - I I I
H . .

Madine 59, Species spad conptern Sy
Gmary | dversiyolmadoe marinespring  Sstrbutomsof  sibuionsof  Gsvibutionof  dstributons
roductiiry  phrtosocplaskton phte Deothicmarine  marine shes e macrosigae  vasive sben

Based on s iovetebester cover | marne oz
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ITINERIS impact on the observatory

2023 Baseline /Expected increase in EV production\
Existing observing capacity |~ +38-40% overall
@ Preliminary estimates™:

. i +30% EOV data streams
ITINERIS implementation
e New instruments, sensors and upgraded +50% ECV data streams
observing facilities k +40% EBV data streams /
d

not yet fully validate

e Improved data flows and FAIR data availability
« Rl integration through IT-I00S ITINERIS moves the system from “many observations”

t int ble ob ' tfoli
e EV baseline and quality assessment O amore Interoperable observing portrolio

4 Fixed stations + Moorings + Argo floats +\
@ Gliders + Research vessels + Coastal
2026 Expected Capacity platforms + Tide gauges
Higher EV production and improved interoperability INTEGRATED OBSERVING
\_ PORTFOLIO )
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Conclusions

/" EMB Policy Brief challenge

European ocean observing

responsibilities and sustained
\ investment are needed

~

remains fragmented across: funding,
mandates, platforms and data flows

Stronger coordination, clearer

J

ITINERIS long-term challenge
From project

- to infrastructure
- to sustained national
observing governance

KEY MESSAGES
* ltaly already has a strong marine observing capacity,

especially for physical and climate variables (and >90%
observations satisfy EV requirements)

* The main challange is not infrastructure, but coordination,
interoperability and long-term sustainability

* Biodiversity and ecosystem observations remain major gap
and require innovation and automation

* Essential Variables provide a common framework linking
observations, data quality and policy needs

* IT-I00S should act as the long-term national coordination

and Single Access Point for high-quality, FAIR marine
datasets
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@D ITINZERIS

THANKS!

for more informations: Toller et al. 2026
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Francesco Riminucci, Fernando Rubino, Gian Marco Scarpa, Katrin
Schroeder, Roberta Sciascia, Riccardo Tagliavini and Rosalia Santoleri
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