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2020: THE OCEAN FORECAST 2030: THE OCEAN FORECAST

WE HAVE OceanPrediction DCC VESSEL WE WANT
Captain: UN Ocean Decade I_’@
Chief engineer: Decade actions and DTO l =

Crew: OceanPrediction DCC community
Navigator: OceanPrediction DCC
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« Useful but partially Predlctlon .+ Connected community and
disconnected services services
« Poor presence in developing * Many robust systems

countries worldwide
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OceanPrediction DCC: Mission and Vision
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A predicted ocean based on a shared and coordinated @

global effort in the framework of the UN Ocean Decade /71 N\
VISION

To galvanize and coordinate efforts towards the co-
development and integration of worldwide ocean

prediction activities, serving Decade objectives and in /
close collaboration with the Decade endorsed actions ‘ O '
and other stakeholders

MISSION
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OceanPrediction DCC Objectives

To promote Ocean forecasting and its applications by:

Creating a community around Ocean Forecasting, supporting the Decade
implementation, and centered on:

 Connection of the users with the science community

Promotion of OOFS as a key tool for Blue Economy
« Capacity development

Building a global technical and organizational structure focused on:
« Co-design of architectures to deliver as one
« Development of Tools, standards, and Best Practices
* Interoperability and integration, towards the creation of Digital Twins

 Alignment of related Decade actions
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OceanPrediction DCC in the framework of the Decade

GOVERNANCE & COORDINATION PRIMARY ENDORSED
FRAMEWORK PROGRAMMES
DOCS&DCOs QQ (70 R INATION ( DEVELOPMENT
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2w COLLABORATION Foresea
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A collaborative network of UN Ocean Decade DCCs

THEMATIC DCCs REGIONAL DCCs
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The two pillars of OceanPrediction DCC

A community
organized in
Regional Connecting

teams....

the world around
ocean forecasting

S O:-:..‘:r::"—' 9=

... devoted to
create the best

possible ocean
for tin

© ec;as & Shared
services! knowledge

Readiness Level
Guide

Building robust

_ Operating and
services

Improving
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Pillars (1/2): A global and transversal community

Oceanprediction DCC Regional Teams: Promoting the implementation and use of ocean forecasting systems worldwide

UNEP regional seas GOOS regional alliances n

Region 1: West Pacific and MSEA
Region 2: Indian seas

Region 3: African seas

Region 4: Mediterranean and Black Sea
Region 5: North-East Atlantic

Region 6: South and central America
Region 7: North America

e  Region 8: Arctic

e  Region 9: Antarctic

GOOS Regional Alliances

=

“Boots on the ground” work:

* Support decade actions related to ocean forecasting

* Identify gaps and ways forward

* Capacity building

* Advocate for the implementation of Best Practices, Standards, and Tools
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- 4. OceanPrediction community: 9 reglonal teams _ e
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During development: new systems require a
development from scratch. “Core" services

GAPS: SYSTEMS .
disconnected

PROBLEM TECHNICALLY
piIsCONNEcTED During exploitation: No possibility to use
common tools for OOFS validation, dissemination
and exploitation

The decade as game changer: a new scenario for ocean
OPPORTUNITY forecasting will be possible by harnessing UN Decade and
Digital Twin opportunities

An “Ocean Forecasting Co-design Team”: will design a new
TOWARDS A architecture(standards, tools, best practices, etc.) in
e e 0o 0 o SOLUTION cooperation with related Decade programmes

THE OCEAN FORECASTING
CO-DESGIN TEAM

Results to inspire: Decade programmes development targets
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with The Global Ocean Observing System

» Common archlte tu?

» Agreed standards &
best-practices :

> Operational Readlness
Level |
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chan best
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Observations from Space
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CO-DESIGN TEAM ‘
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Experts POII Dlag nOSIS E Existance
Q Quality
. . . AC Accessibility
Rate our ability to provide a solution: T Timeliness

Currents Sea Level
Global | 71 5.0 7.2 - 71 - 6.7
Regional { 6.6 6.7 66 67 68 70 65 53 6.8

Coastally 5.1 49 52 56 56 57 54 57

@ E Q Ac T E Q Ac T

Number of entries

1 2 3 4 5 6 7
Scores on OOFS properties at Global scale o Scores on OOFS properties at Regional scale <0 Scores on OOFS properties at Coastal scale
mmm existence mmm existence ] existgnce
e guality mem quality w0 _— qualn:y_ y
mmm accessibility ¢ 40 ‘mem accessibility | &) - écces_mblllty
mmm timeliness = mmm timeliness = mmm timeliness
b= =
@ 30 o 30
5 ‘s
e £
o T
20 220
£
E =}
= =
= 10 10
0 o]
1 2 3 4 5 6 7 8 9 10
Scores
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Where are our systems being used?

The view of the experts:

Answers from Experts: Global scale Answers from Experts: Regional scale Answers from Experts: Coastal scale

Ports Ports Ports

Coastal Engineering Coastal Engineering Coastal Engineering

Disaster Risk Reduction Disaster Risk Reduction Disaster Risk Reduction

Navigation Navigation Navigation
Search and Rescue

oil spill fight

Search and Rescue

Oil spill fight

Search and Rescue
Oil spill fight

Water quality Water quality Water quality

Tourism Tourism Tourism

Fisheries Fisheries Fisheries
Aquiculture

Eco/Bio, HAB and Jellyfish

Aquiculture

Eco/Bio, HAB and Jellyfish

Aquiculture
Eco/Bio, HAB and Jellyfish
Offshore and tidal energy

Offshore and tidal energy Offshore and tidal energy
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Users Poll “Diagnosis”: mean scores

Mean scores per variable

10
Biogeochemical variables 711 822 6.78
Rate our ability to provide a solution:
Biological variables 7.4 9
Histogram of Scores
50 1 mmm accuracy a—
e reliability Currents{ 7.4 7.6 7.91 7.74 7.62
3 40 | ™= timeliness : L8
= B accessibility
- s
c mmm usability 8
V 39 = = lke{ 7.0 7.0 7.5 Q
S ™
o] 0
©
0 20 1 L7
g Sea level{ 7.16 7.32 732 7.38 7.43
= 10
0/ | Temperature { 6.85 6.7 7.0 6
1 2 3 4 5 6 7 8 9 10
Scores
@ 8.66% ) Waves { 7.69 785 785 7.15 7.77
L} L} L] ] T 5
£ N ) & © g&\
& &> & P »
¥ & &S & W
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The ocean forecasting we need

OceanPrediction DCC is promoting collaboration

/

NASA

towards the ocean forecasting we need. P
A virtuous loop implemented by our community /
OceanPrediction DCC is building the assets to make /
it possible /
SR
\ Digital Twins

UN \u"; GEMS

environment

programme QCEAN

SEA LEVEL CHANGE

Observations from Space

. ® Digital Twins of the Ocean

@cean tbest %%
ractices
P i

“. D ITTQO Gess | coastPredict Integration

with The Global Ocean Observing System & services
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Connecting the world around Ocean Prediction: A vision for the Decade and Beyond

Knowledge

ETOOFS
Guide

[N P

\. J

::::::::

Commumfy

Operational
Readiness Level
Guide

— ———

Production:
operations & upgrade

Pl'ed iction INTERNATIONAL

Architecture
Guide

©)

Development of
forecasting services
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Building a community with our Regional Teams

i Ocean 5+
*+* Prediction

The web Connectin
the world around

ocean forecasting

12 Ocean

* Prediction

£, Forum
1”_ > " Join the conversation and learn from the
" ‘community

Ko /
unesco &
Int tal United Nations Decade
Sc;?\z‘;:},"ﬁin ’ 2 0 2 1 of Ocean Science

Commission 2030 for Sustainable Development Connecting the world around Ocean Prediction: A vision for the Decade and Beyond



Building a community with our Regional Teams
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The Forum

Filters

Ocean bassin / region

Community annonces

ated to Ocean forecosting

“atchercing vervie
hemolking Servic
Hate - Curabitur diom nisi, shfricies ac

tincidunt aliquom 1 ™ posuore ultrices, efficitur of risus
s c

UN Decode Forecasting

Technicol and numerical models

Circvlar and sea level

In hoc habitosse platea dictumst

‘ quisque tellus s, tempor oc
Wave madeis ltrices vitoe, maximus id dui

Other Biogeochimicats madels.

Connecting the world around Ocean Prediction: A vision for the Decade and Beyond
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Building a community with our Regional Teams

ey Estonia
ok X
: awia
s /
i birs Kassandra Black sea
o A/'Y R lingdom =
g —r ¥ Belarus Ocean Basins & Regions of inferest  Mediterranean and Black Sea
25 Nethertands-
| Poland
4 Germany.
. Sigiur]
Luxembourg Czechia Ukraine
Siovakia eo= . .
Aderia Contact information
Qe Liechtenstein i Moldava /
Sy land Slovenia.
uN RECADE =i Cre
oceun B e S Organization in charge of the system :CNR-ISMAR
pl i
™ A Monacor
e Pre |ch°n W DO :http://kassandra.ve.ismar.cnr.it:8080/kassandra
COMMUNITY Kimenia S | Link fo system webpage or reference paper
. Tarklye SOVEE Tunkments h e.ismar.cnr.it:8080/k
E AP B, _} | Link fo output data repository (Opendap or similar)
Gyprus & Syria s h ismar.cnr.it:8080/ka
“ebinon
v Irag
Morocco s | . 0 | . 2.y
S g lsracl Main description
= Torgan =5
A Kuwait
Algeria N\ s
\ Yo
Libya R < :
! Eaypt ¥ Bahcain Do Atmospheric forcing v
’ 9 St
Western Sharo - SoudiArabia . Clliieg bl ]
4 e Emirates —
g 4 — i Models
| About | | ey 22 People IRl Organization [@ Forecasting systems ¥ Usec o
b / A ! Niger SHYFEM - System of HydrodYnamic Finite Element Modules
Caboverde [ Sudan Erite S 2

The Atlas
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Building our shared knowledge

{ (] I

ETOOFS
Knowledge Guide

&= Dive into the interactive
ETOOFS Guide

uuuuuuu

Chapter 1 ! e
I nfrOd UC‘I'ion 11 Scope and purpose of this publication

Download Chapter PDF 9
Contribute 5

gl
IMPLEMENTING OPERATIONAL -
OCEAN MONITORING AND
FORECASTING SYSTEMS

A community compilation of our shared knowledge
Now available on wiki format

(:}’})
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Building robust Ocean forecasting services

Users

Upstream data Downstream
from multiple processes
sources Independent environments ...each one with an
Ve ateach centre... independent p @7 .
f [o] \ ( é \ storage, but... |
Architecture = 3
Guide o \ %@
%’ Visualization ing a common data lake Downstream
=al ) Complex forecasting engines... and Analysis on one of the available Services
ATM Tools Digital Twins
Ensembl li Local 4 @ .
O % nsemble Coupling sroruge - e
[o) [o)
RIV — © FF nd ’T:?a o 4
/@— | M Digital Twins Fia
s ] [ Model(s) .7 \ System b
\ S/ ~— Owner and Users N
Development i Intermediate Additional
g /O Users Downstream
of forecasting = \ ota \ (s Tools
H L [ on
SEIVIceS O | \FPF\_ .withinteroperable ( Visualization, >
\ capability Downstream, and @
.’n \ AN A 4 @l Analysis Tools (Q?
;ﬂY Downstream
Tools T System
@ | — Owner and
\—u — Intermediate
Data Lake (IU=er=
D o
—
Validation \ f_fgﬂ

..-. « A community product to be delivered soon by OceanPrediction DCC
PP * Apractical Guide on how to “wire” a Forecasting System
e' « Adefinition of the tools and data standards to be developed during the Decade
Intergovernmental 202 United Nations Decade
Oceanographic of Ocean Science ; PRI, i
Commission 2030 for Sustainable Development Connecting the world around Ocean Prediction: A vision for the Decade and Beyond
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Architecture
Guide
oo
v .
Development
offoreg:asting
services
awy, *  Acommunity product to be delivered soon by OceanPrediction DCC
PP * * Apractical Guide on how to “wire” a Forecasting System
ej « Adefinition of the tools and data standards to be developed during the Decade
Intergovernmental 202 United Nations Decade
Oceanographic of Ocean Science ; PRI, i
Commission 2030 for Sustainable Development Connecting the world around Ocean Prediction: A vision for the Decade and Beyond
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— Application Programming Interface ) —
- N 4 ; h
o [ — Dataset Information —. \
Architecture ,/ = o m o \
Guide ' - T . ' ) / \ .
d ~
/ — Y / S

(o o | / —\ X ==

/ I \

. Quality ( i Manual Lexicon / Dataset Metadata ‘I

; |
O | Information 1 Instructions on data Vocabulary Dataset digital .‘
'\ Accuracy metrics \/ access, format and Standard terms information (i.e.,
\ (optional) ,\  storage organization with consistent digital object
Development N e \ wanﬁc definitions denhﬁer confenf/
of forecasting | S e . _ P +ype etc.) .
services \ - - — B S /j
- () .
— Data -
4 - ™
. f o \
| Data Metadata Datain predeﬁned '\

\ format .‘

Metadata describing
\ each data (for Consisting of syntax,

example, fimestamp encoding, and file
variable, etc.) / format (.nc, xm
hdf5

cI- - -
-.,_%n
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Operating and improving Ocean forecasting services

4 o N

Operational
Readiness Level
Guide

. A mechanism to

Operations & introduce Best Practices 0 5
Upgrade . A way to promote the
evolution of Ocean
forecasting
. A mechanism to
endorse services to join 1. Production 2. System Validation 3. Product Dissemination
LWy common frameworks The first digit The second digit The third digit
" reflects the reliability of the service, monitors the level of validation assesses the various degrees of
T=EEY ocusing on operatnonal aspects or the service. pro uct dissemination achievable
rather than product quality. y the system.
ef her than prod l by th
Unesco '\
Intergovernmental 20 2 1 United Nations Decade
g;‘r’na::i’sgsgggh'c 2030 ?cfr%ﬁ?girws:ll)?:%eevelopment Connecting the world around Ocean Prediction: A vision for the Decade and Beyond
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Operating and improving Ocean forecasting services

0% 1. PRODUCTION

Base Level 0: Pre-operational production

f N PC-0-1 Sufficient and reliable computational resources are secured for the operation of the system.
. The system is launched automatically by a processing chain that verifies the existence of all the required
Operational PC-0-2 ) ;
N forcings and other upstream data, runs the model or Al, and archives the output.
Readiness Level
Guide Ahasic ns file is created an each farerasting cule infarming an the start and carrect (o incorract) ending of

2. VALIDATION
‘ ‘ Base Level 0: Non-operational validation
—)

— (7)

Q VC-0-1 An offline system validation covering a period long enough to assess the quality of the solution concerning
1

the main phenomena to be forecasted is done during the service's setup and/or pre-operational phase.

\. J ‘ [=£ 3.PRODUCT DISSEMINATION

Base Level 0: Off-line access

Data produced by the system is stored and available to the developers for offline purposes, such as pre-op-

be-0 erational evaluation.

° A m eC h an IS m tO Historical and last forecast data can be provided to third parties under conditions (distribution rights, cred-

H H be02 iting instructions, ...) established by the data producer.
introduce Best Practices '
Upgra de ° A Way tO p rO mOte th e DC-0-3 Data is stored in a well-described data format, so the users can use the data easily.

evolution of Ocean

forecasting o - _

N DC11 The' latest ff)recast pmduc’F is distributed to users and developers in graphical format (for example via plots

° A mechanlsm to of time series or 2D fields in a web page).

endorse services to join
ey common frameworks

I‘ DC1-3 A help desk operating in working hours (8 hours - 5 days per week) is available to support users. | o
22 [ ] [ | ewer |
l. Base Level 2: Intermediate | [ 3. Product Dissemination
¥ Data from the last cycle (in numerical format following an internationally agreed Data Standard) can be ac-
nraa e d kil b bl i ttbem i fme  mmmnifin ammrinnt Thin amold e dama fan mimmnale in £TR

Intergovernmental 202 United Nations Decade
Oceanographic of Ocean Science
Commission 2030 for Sustainable Development

Operations &

Base Level 1: Basic

Numerical data is distributed to external users under request and using internationally agreed data standard

DC-1-2 formats (that will be considered in the future OceanPrediction DCC recommendations).

Connecting the world around Ocean Prediction: A vision for the Decade and Beyond
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One ocean, one digital ecosyst | @ OceanForecasing Sysems

s 2 ' @ Ocean Forecasting
L : & % Applications
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' FAEN o A @@ Ocean Observations

Digital Twins

—
Integration Ocean

& Sarvices Prediction
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One ocean, one digital ecosystem

Integration

& services

(2

ol
n
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unesco

Intergovernmental
Oceanographic
Commission

United Nations Decade
2021

of Ocean Science
2030 for Sustainable Development

OceanPrediction DCC

will work with other decade

bodies towards a global
digital ecosystems

< - = o _— ==

' Ocean
' Observing

OBSERVATION
& DATA COLLECTION

-

A § I ET
"é?’ Data Sharing

DATA MANAGEMENT
£ SHARING

Ocean|:

*+* Prediction

ANALYTICS, MODELING
£ PREDICTION

Connecting the world around Ocean Prediction: A vision for the Decade and Beyond
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Conclusions

* OceanPrediction DCC will work in close collaboration with Decade partners
to promote Ocean Forecasting and its applications during the Decade
« A community is organized around the Regional Teams
« The first results of this effort are visible:
Architecture
« ORL
Atlas
Forum
* ... Mmore to come
* Register at

,cI'.

N &
-] &
Uunesco @":
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