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* Digital twin Ocean

* EDITO Model Lab project

* Model development

* Applications and Demonstrations
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European
Digital Twin
of the Ocean

A leap in ocean knowledge
and sustainable action



EDITO Model Lab : A consortium based on ocean modeling expertise

13 partners from 8 countries with expertise in : i 2
: from global scale to coastal, for e
ocean physics, biogeochemistry and marine ‘ 7
environment s | N
. including experts from iz t e ¢
computing centers AT

applied to ocean application
model and tools co-

U5 hérésn

development

( : with strong links with
Copernicus Marine, Ocean Predict and UN

d ec ad e : MERCATOR (
. . 4 ‘ 3&55”’(14“ i .
* Intermediate to final - S P N
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DDEs for simulation and forecasting

End-to-
end
emulator

End-to-end neural solver
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« Lagrangian drift simulation _ _
« Mapping and short-term forecasting of sea surface dynamics (SSH, SSC)
« Mapping of turbidity dynamics
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Ocean configurations
models

HBMosV1 |
““ocean/sea ice

’Adrif.f ;

Y ocean/waqve
O e

GLO36vl and ORCA36 based
on NEMO ocean model

uGLOB ocean-seaice and wave Q
based on unstructured grids

MERCATOR
OCEAN

Ocean

Predict

PARTNER(S) NAME OF THE OCEAN GEOGRAPHIC MODEL(S)
INVOLVED CONFIGURATION AL REGION
MOI GLO36V1 Global NEMO
MOI ORCAZ36 free runs Global NEMO
SHYFEM-
CMCC/UNIBO uGLOBocean Global MPI/Sealce
CMCC/UNIBO uGLOBwave Global WwW3
. .. SHYFEM-
CMCC AdriFs Adriatic Sea MPL/WW3
. Northern
UNIBO ERM-biogeo Adriatic Sea SHYFEM-MPI
Northern SHYFEM-
UNIBO/CMCC ERM-veg Adriatic Sea | MPI/WW3
DMI HBMosV1 Baltic-North Sea HBM
DCSM
Do (Dutch Continental Shelf Model) S EC) DRI
DWSM
Deltares (Dutch Wadden Sea Model) Wadden Sea Delft3D-FM
. SCHISM/WW
Hereon SCHISM-GB German Bight M/SED3D
southern North
Hereon SCHISM-SNS + Elbe Sea + Elbe SCHISM
estuary
Hereon WAM-NSW North Sea WAM
Hereon WAM-BS Black Sea WAM
Hereon SCHISM-WBS WeStesr’elaBl"wk SCHISM/WAM

INn partnership With

unesco

Intergovernmental
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NN global forecasting system

Training Setup

-

\

~

> (21layers

Vars:
GLORY12 strs [0.49--> 5}
* Training [1993~2020] thetao,
 Validation [2021] OO s’o (1/4°]
e Testing [GLO12] Y
1 day Frequency > /

Ressources

ECP: 8 nodes, 32xA100 GPUs

Several days of training
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Configuration
1/4

Glorys12 e overview
[uo,vo,s0, o
zos, thetao] ° P-4 uo,vo,so,
° .—> z2os, thetao,
o




Glonet provides daily Forecasts on Edito platform

w oo a2 (@en = s
[—[iudz@oden]—[~]

+ i L - % F 4 nil © f

el 13.9%] a[111 12.7%]
1011 11.8%]  S[1]] 11.5%]
2000001 15.3%] 60111 12.4%]
3011111 18.4%] 701 10.7%]
Mem[]] | [ 111 | 14.376/31.1G] Tasks: 128, 468 thr, 151 kthr; 1 runni
Swp [ 38.2M/32.08G] Load average: 1.93 1.68 1.19
Uptime: 29 days, ©5:35:39
Main
PID USER PRI NI NIRT RES SHR S CPU% "MEM% TIME+ Command

28 @ 994M 249M 23700 R 9.1 @.8 11h49:29 Jusr/lib/Xorg
1762887 anas 28 @ 33.2G 272M 145M 5 5.9 8.9 1:84.18 Jusx/lib/chxom

Flsetup FESearch@Filter@ITree [@isortByjdaNice -[FNice +FKill | [ ]—[/home/anas]
netctl restart wlp@s20f3-Freebox-18A298
r—[guaﬁ@oden]—[~ID0wnloads] [ AlsaMixer v1.2.11 - . r—[ ]1—[fhomefanas]
— emacs script.sh -nw™[[B i PulseAudio - ip link set wlp®s28f3 down
| PulseAudio [ 1—[ /home/anas]
| Playback [;— netctl restart wlp@s2Z@f3-MO_ext
| Master [ ]—[/homefanas]
| _ o
I
client_loop: send disconnect: Broken pipe | # [CHG] Device B4:AC:6@:5F:8F:85 ServicesResolve
[#]—[anas@oden]—[~/Downloads] [ d: no
[:—— [ [CHG] Device 84:AC:60:5F:8F:85 Connected: no
| = *
libavfilter 9. 12.100 / 9. 12.100 i MM
libswscale 7. 5.1098 5 7. 5.100 i r—[duﬁﬂ@OdEH]—[']
2 libswresample 4, 12.1e9 /7 4. 12.100 i @<>8 - xrandr --ocutput DP-2-1 --off
4 libpostproc 57 3.1e@ / 57. 3.1@09 [ [:[anas@oden}—[~]
tilitaes l:tcanf- "oden” 11:26 19-Nov-24




Demonstrations based on Focus Applications

1. Marine Protected Areas 2. Ship routing optimization 3. Oil spill modelling for
for Biodiversity for Zero Carbon Zero Pollution
Mapping habitat suitability Using ocean forecasts to reduce
ranges for protected species. CO, emmissions Simulating release of oil from
ships and plastics from land.
N
™ ]
S 15 000+
o Simulaons
‘ |
The Wadden Sea N&\'—?ﬂ;omm“ <output of VISIR-II > AN '
World Heritage Site | & Ship routing model L N>
- et

for green corridor
Japan-Australia

Average oil concentration map (e.g., for 12" hour)
Arrival time

amy,
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1. Nature based solution

for coastal erosion
What if we reconstruct
seagrass to absorb wave
energy?

b) Sudmerged canopy fMow <) Emergent canopy Now

2. Marine Plastics for zero

pollution
What if we capture plastics
before they reach our seas?
Modelling circulation & drift.

' I w\
4 - - o
P B =

Greens function, model run: Vistula, Neva, Kemijoki, MP02 (42,m) 9v'm’lo

- <05ty
- 05,1t

« 1.2

. 2.5y

64 . 5,10ty
10....,20 tly
20....,150 tly

10 12 14 16 18 20 2 24 26 28 30

Demonstrations based on What-if-Scenarios

Predict

3. Aquaculture for Zero
Carbon
What if we implement large
scale aquaculture? Modelling
the impact on the carbon cycle.
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Integration on EDITO platform

Process Catalog

seivice Catalog * Access to new dataset and

O L simulations (eg ORCA36

Rl e ubsample]

e Access to modeling tools In
EDITO Virtual Ocean Model
Lab

Sen 2 e Access to new process and

reaveste morgeor e 20 services (eg EDITO Model

" o Lab focus applications and

O A = e S & what-if scenario and other
;/ Giab /{//////{/{///////////////////&//Kﬁ projects)

£ Intergovermental



Two examples showcases during DOF#3

Nature Based Solution :
Scenario for seaweed
distribution and impact
on current, waves
energy and coastal
erosion

Plastic pollution :
Connectivity and impact
of runoff and coastal
inputs.

Ocean

Predict

What vegetation

configuration works best ?

European Digital
Twin Ocean

EROSION RISK PREDICTION

INn partnership With
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Reduction scenario
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CONCLUSIONS

« 2025 : EDITO Model Lab final integration and demonstration. At least 6
demonstrations integrated as well as other demonstration developed in
other framework (lceberg drift, Sargassum drift ...)

« Development of Emulators : Intercomparison, data challenges and
validation protocole. Integration on EDITO and use for dedicated
application (lagrangian, diagnostics, turbidity, glonet ...)

« New what-if scenario : observation network impact on reconstruction
and forecast, climate change scenario

* Pre/post processing and on demand computing of scores, metrics or
indicators

»* Sharing new reference experiments on EDITO datalake

Ocean . ;e
4 . unesco
Predict , §  Doenmen
c ‘Commission
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SYM
POS

ADVANCING OCEAN PREDICTION
SCIENCE FOR SOCIETAL BENEFITS

Thank you!

Copernicus —
@ Marine Senvice  @@CeaNobs = esa

INTERNATIONAL OCEAN GOVERNANCE
EU COMPONENT IO GLOBAL GCEAN OBSERVATIONS

Met Office

cnes
MERCATOR

D'ETUDES SPATIALES
' > . [ £ |
oc E AN : " Australian Government

INTERNATIONAL Bureau of Meteorology Canada
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