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Weare a vibrant, innovative and reliable
ocearforecasting communitydelivering
scientific and operationalsolutionsthat work.

We Amoweingfast in the international
structuring of our community

By aligningScience/Service&overnance
Innovationsw e Ashagingan
authoritative future to our Ocean
Predictioncommunity
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Where are we now?

A snapshot of the
actual situation:

A A wide variety of ocean prediction
centresand services

Powerful services linked to users
A constantly growing number of
users

Strong geographical imbalances
No sufficient integration

Systems complex to develop and
operate
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Source: https://www.unoceanprediction.org/en/atlas/models

Kassandra Black sea

Ocean Basins & Regions of interest  Mediterranecn and Black Sea

Contact information

Organization in charge of the system :CNR-ISMAR

DOl :hitp://kassandra.ve.ismar.cnr.it:8080/kassan: dra

Link to system webpage or reference paper
:http://kassandra.ve.ismar.cnr.it:8080/ka...

Link to output data repository (Opendap or similar)
:http://kassandra.ve.ismar.cnr.it:8080/ka...

Main description

Atmospheric forcing v

Emirates

Models

SHYFEM - System of HydrodYnamic Finite Element Modules
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Examples of recent developments :

(a) SIT analysis (m), SIT assimilation experiment {(b) SIT analysis (m), control {¢) CPOM monthly observed SIT (m)

A Assimilation of sea ice thickness
from altimetry is spreading

o Should improve heat, freshwater, light
& momentum fluxes between ocean
and atmosphere

A Studying potential for surrogate
models (Al) for extrdarge ensemble
simulations or to replace parts of
Y2RSta 6ReéeylYAOazZ YSt
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Examples of recent developments:

@ A mature panorama of forecasting systems
pve and applications mostly nested on

Recent Highlights:

. eapers Copernicus products
A Integration of ensemHbased systems Mareieris P P
and data assimilation for marine safety,
oil spill, and sea level monitoring marine safety - |
A Al and machine learning advancemer 4 ouspis. | —
: Sea tevel monitoring | N
- E water uay |
= e S Harmful Algal Bloom _.
%xf S
= 0 storm surges NN
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Source: Ghadal Serafy, Loreta Cornacchia, OceanPrediction DGGidtEc Team
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Examples of recent developments:

> A mature panorama dbrecasting systems
e and applicationamostly nested on

epermiads Copernicus products

Marine Service
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Examples of recent developments:

. e
. . IOLA foreca_st for two simultaneous Cyclt_;nes
Xtext-genefatlcm Indian Oceanland: e o soteioss e
mosphere(IOLA) it 2 2 F Seidilit "

A Coupledregionalmodelingsystemfor 1NN T e Y
severewveatherandoceanstate sf : : -l

A It Simulates and forecasts severe 15N . - B - 4 g
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scaleeventsto TropicalCyclones 12°N7 - - BRe . f
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Source: Sudheer Joseph, OceanPrediction DCC Mediterranean and Black Sea Regional
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Examples of recent developments:
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SISTEMA DE MONITORAMENTO DA COSTA BRASILEIRA Re

Forecast System for the Guanabara BRyo de JaneireBrazil
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Examples of recent developments:

NATICN A Locally developed, ceftective, regionally
O ﬁ) é optimized forecast systems and downstream

services

Mo~CN~AW A

Harmful Algal Bloom Viewer
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. MARINE AND COASTAL OPERATIONS
FOR SOUTHERN AFRICA AND THE INDIAN OCEAN
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Copernicus Marine users evolution

Evolution of Subscribers by continent (201&nd 2023)
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Heatwaves

MERCATOR
OCEAN

INTERNATIONAL

Marine Heatwave Category Map - 2024-10-19

Data: GLO12V4 forecast
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Real time monitoring of SST an

Copernicus
Marine Service
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United Nations Decade
%8%0 of Ocean Science

for Sustainable Development
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The UN Decade says1 =3
One Ocean = Obs+Data+

OceanPrediction DCC

will work with other decade

: - o ForeSea
bodies towards a global

digital ecosystems 5

@cea n best
practices
s 0cean!= 3% Oceani- e | CosstProdi
.’;Q: ObserVIng e Pred lctlon with The Global Ocean Observing System

OBSERVATION ANALYTICS, MODELING Fan
& DATA COLLECTION £ PREDICTION U N \l\_!!_u“// G E M S

environment

programme OCEAN
P ocean i
"é!l Data Sharing ]

DATA MANAGEMENT
E SHARING

One ocean, one digital ecosystem
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OceanPrediction Decade Collaborative Centre

2020: THE OCEAN OceanPrediction DCC VESSEL 2030: THE OCEAN
FORECAST FORECAST

Captain : UN Ocean Decade

Chief engineer. Decade actions and DTO

Crew: OceanPrediction DCC community

Navigator: OceanPrediction DCC

—y
A Useful but partially 32';:}.0ceqr!\g§§§3;z aaaaa
disconnected services Prediction A Connected community and
A Strong geographical services
imbalances A Many robust systems

worldwide
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AAdvancing the science, capacity,
efficacy, use, and impact of ocean
prediction systems.

Almpactful, relevant, integrated and
Interconnected ocean prediction
systems

AContributing to a seamless end to
end ocean information value chain

Ocean

Predict
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\ . _ Develop and share DTO will enable to
‘ Digital Twin Ocean a common -
to support understanding of WHAT IFquestions
ocean protection DTO based on
ocean governance '
D | l l o asustagi]nable Blue Best practice, shared data,
fon Economy Advanced digital model,
Digital T\/\/ms Of the Ocean = *lk / framework for DT& knowledge
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GOVERNANCE 262@27
( . \'... Cochairs Joanna Staneva, Fel Chal,

\ - MarinaTonani, Swadhin Behera
| « Steering Committee

D | T T o 17 members from 14 countries

Digital Twins of the Ocean

c©

United Nations Decade
%8% 1 of Ocean Science

0 for Sustainable Development
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GBS | CoastPredict

with The Global Ocean Observing System

The last mile: CoastPredict

6 Co-design and implement an integrated coastal
ocean observing and predicting system adhering to
best practices and standards, designed as a global
framework and implemented locally

Responsive & fit-for-purpose multi-disciplinary systems
iInto coast to address many challenges: storm surge,
climate impacts, coastal erosion, shipping/ports, hypoxia,
marine heatwaves, carbon sequestration, etc.
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authoritative Ocean Prediction by Predict
Innovating together in Science,

Services, and Governance

Future
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3 0 How we are shaping an Ocean
authoritative Ocean Prediction by Predict
Innovating together in Science,

Services, and Governance

Uunesco

Intergovernmental
Oceanographic
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XiHe: A Data-Driven Model for Global Ocean
Eddy-Resolving Forecasting

L] L] | L] ?
/ \ rtl fl C I a.l I I l te I I I g e I I C e ™ Xiang Wang, Renzhi Wang, Ningzi Hu, Pingiang Wang, Peng Huo, Guihua Wang, Huizan Wang,

Senzhang Wang, Junxing Zhu, Jianbo Xu, Jun Yin, Senliang Bao, Cigiang Luo, Ziging Zu, Yi Han, Weimin
Zhang, Kaijun Ren, Kefeng Deng, Jungiang Song

B60°N |
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60°S |1
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RMSE of Salinity, Lead Time: 10 Days
i Y - \.-:?‘: v
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Fig. 5: The average RMSEs over vertical depth of the temperature and salinity between observation data and XiHe with
lead times of 1-day, 5-day, and 10-day calculated on every 5° x 5° area from Jan. 1st, 2019 to Dec. 31st, 2020. The observation
comes from the IV-TT Class 4 framework.
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Artificial Intelligence: new developments and data challenges

N\ N2 o O\
\,\s\z a»“ Ocean Forecast """ Data Assimilation Weeee™  Reconstruction

High resolution truth (left) and
Neural Network Forecast (left) |
ﬂi 1! Iﬂu

10 daydorecast

Super Resolution
Data base includingighr

Temperature, currents, Sea Level, resolution (6km) and low Sea level reconstruction with
Salinity Global ocean forecast resolution (12km) simulations | 4Dvarnet
Trained with reanalysis to train Unetsuper resolution Trained with observations and
Intercomparison/data challenges model simulations

with different groups, data set, EnKFlata assimilation for the Applied to other variables
K methods J \ low-resolution model / \ (turbidity) /
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Mercator Ocean is transforming into an intergovernmental
organization for the development and exploitation of
digital Ocean systems and information services

AThe new organization is being founded by European , gg‘%ﬁﬁTOR
States, is expected to be approved in June 2025 to
enter into force in 2027.

INTERNATIONAL

ANon-EuropeanStates will be invited to partner with the
new organization, either as Associate Members,
Collaborating Partners, or as full Member States.
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Mercator Ocean is transforming into an intergovernmental
organization for the development and exploitation of
digital Ocean systems and information services

Thepurpose of Mercator IGOIs

Ato design, develop and operate world-class digital Ocean MERCATOR

systems encompassing marine physics, biogeochemistry OCEAN
INTERNATIONAL

and ecosystems

Aand to provide authoritative digital Ocean information
services of generalinterest

Ato Member States and international Ocean governance,

Aincluding operational Ocean forecast services.
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