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Virtual Labs data type:
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é’% Eaasisl Deean Integration of European coastal observations in 3 (hi' Sroaréfico
observations along Europe | thematic servicesTransboundary Processes ang \/mo%no-ponugol
Connectivity Extreme Events & Ocean Glider| gopig e & IEEE

Advancing Technology
for Humanity

HF Radar Currents
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ﬁ# Carbon-Plankton Nutrient-Phytoplankton-Zooplankton-Detritus (NPZD)| \;rl-’z oas
Dymamies Model, i.e. a mechanistic model, to identify the | 7
Seasonal and monthly | contribution of the drivers in phytoplankton dynamics and Train and validate the
recordszérzozm 2011- carbon dynamics. NPZD model for the
g urOBIS Adriatic
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Mortelmans et al. (2019)

oF rog

wwwwwwwwwwwwwwwwwww

October 2025 6




PEOSC Blue-Cloud2026

ﬂ Marine Environmental Web app. for cloud cpmputatlon of new addegl-value data -
Indicators to monitor the environmental status of marine areas| & ==

Marine Environmental indicator (MEI) generator
Ocean patterns and ocean regimes indicators
Storm severity index
Easy access to carbon data
Ocean heat content
Enhance Storm Severity Index (SSI v2)
new' . Trophic Index (TRIX)
Marine heat wave

SERVICES

»e> Copernicus - Temperature and salinity Historical Data
= Marine Service . . . ot e son T
' - Mediterranean Sea Physics Reanalysis W o | e i | B W e
. G |0ba| Ocean Physics Rean alysis . . :):::m 2002-05-0RSI57 20234510T0N004RT MEDSEA_MUNTIVEAR_ONY, 006 004 RC :‘i:i;-:’::;sy [5,36}20,42| (05 10c0] 1R/ 060
" Wind Speed jhpyt’er sea water salinity (PSU), ani NMKUMEKOIOQV map
. . g Y "’,
- Wind (ERAbS) reanalysis ® —
. . . ! /.,
gy - Global in-situ observation 7 m’ﬁf‘ ?
ety Cloud Computing

IEMODnet - Other environmental variables Platform (CCP)

CHEMISTRY
[omicts on marne wites quality
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S o olobal Fisheries Discovery & Access of Global Record of Stocks and
e>=~= Atlas _ _ _ _ . @
Fisheries, and Fisheries Atlas datasets wEORTH  c.v...
> —»
<";’ﬁ%ﬂi \S‘%r:‘» GRSF Staging KB &cé:fa::logue
Fetch Data curation &
GRSF Catalog M Fisrisource 2 Transform validation
(Knowledge level) RDF Data processing: records
FeuE cleaning, standardization,

new!  Workflows (eg Tuna) RFMOs
merging =
e =
ICCAT %
Fisheries Atlas QR aTTC @
(data level) sech
5%’ o & Surlral Pocitic WCPEC @
CCSBT @

Extraction &

dissection & merging

Compute global datasets
on tuna fisheries

Global datasets on

fisheries

armonization

Load in SQL database FAIR data services

H How to easily create maps, plots?
October 2025 8
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& GeoNetwork

!{f GeoServer
e Studio

Discover available data
What datasets exist?
How they were built?

Access the data and

code
Different protocols and
formats ?

GitHub

d

Process the data
How to customize a fisheries

atlas?
@

Visualize the data
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Blue-Cloud 2026 EOV
Workbenches

https://blue-cloud.org/workbenches-essential-
ocean-variables-eovs

Funded by
the European Uniérp
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Cloud-based, analytical pipelines & N physical workbench
: : A for temperature,
Leveraging EOSC Node Generic C ) salinit
s y
Capabilities L J
_ . OO chemical workbench,
To produce highly qualified linked to
datasets for chosen 02 eutrophication:
Essential Ocean Variables & ( ) nutrients, chlorophyll,
Essential Biodiversity Variables | J oxygen
From various major ocean .'.@%f E . ecosystem
research infrastructure data 2 @ . workbench for
collections ( ) plankton biomass and

| | diversity

October 2025
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instances output
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cMs P ~|
- automatic QC duplicates
SDN .
semantic upyter e el L integrated
harmonization | ) MinMax _ i Wars dataset
Argo : Uist ¥ List DN
anomaly 1 duplicate 1

Physical Workbench for Temperature & Salinity EOV

> Copernicus
= Marine Service
‘ SeaDataNet
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visualization
&
BDI \ webODV. - lidation
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OGS
Eutrophication Workbench for nutrients, oxygen and i
hlorophyll EOV @ o
chlorophyll EO e Tiemer  SMIHI
Blue cloud gateway in D4Science
FEEDBACK LOOP
BEACON
BDI's
@ Bluocloudmnm
v WOD iancnn
& g \
mg Access via
> Copernicus gé -
(~ Marine Service =>§§
gg North East Atlantic
EMODnet
BDI
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Ecosystem Workbench for plankton diversity & biomass ETHzurich
EOV & EBV

SORBONNE it
UNIVERSITE EMBL

up

Plankton data

#=urOBIS \#
Bl e rie el e~ GB' F

INFORMATION SYSTEM

' Ecosystem Workbench

r 4 GBI Global&odn;e:s:lg AtlantECOro E (..OTaxa ~\
Information Facility E 4 -
. “ MGnif
| y EPHALOPOD
AtlantECOr*l " Globel Enviconmental dete Species distribution modelling pipeline
A e A ol 8 S a fét",j,"g’,{’,j"gﬁg i‘:{tg gim:m%m) Global plankton EOVs and EBVs
: GAM,  RF, BRT, NetCDF fi POF
Me.nify . e Quality checks, uncertainty estimation DICLER S Sy O
Temperature, O,, Chiorophyl, k. =
Alkalinity, EKE, HCO,, PAR, DIC, ...
Input
i—E_ C OTa X a Month: 10.1(| ?;.‘1‘},3 Uncertainties
@ Copernicus
<~ Marine Service f
s &
BDI v -150 -50 0 S0 150 - 150 -150 -50 0 S0 150
Predictive performance ( CBI ) = 0.922 Projection uncertainty ( NSD ) = 0.25
X e
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Any guestions?

5-6 November 2025, Brussels [Belgium]
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Eutrophication:
chlorophyll, nutrients,
oxygen

Nydia Catalina Reyes Suarez (OGS)

5-6 November 2025, Brussels [Belgium]
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Essential Ocean Variables
Workbench: Eutrophication

Partners: OGS (lead), Ifremer, HCMR, SMHI &

Pokapok.
Blue cloud 2026 General Assembly

5-7 Nov 2025

Funded by
the European Union
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Marine Environmental
Indicators

Francesco Palermo (CMCCQC)

5-6 November 2025, Brussels [Belgium]

Funded by
the European Union18
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Physics: temperature
& salinity

Simona Simoncelli (INGV)

5-6 November 2025, Brussels [Belgium]

Funded by
the European Union19
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EOV Workbench for
Physics

Simona Simoncelli
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. simona.simoncelli@ingv.it
IN6V oRcID 0000-0003-1283-2798

and thePWB team  “fremer -@ 6 h%%_br
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4 )
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System ingestion
\_ V),

Blue Data Infrastructures
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Data Discovery

CNEosC | Blue-Cloud2026 WORKBENCH Desis
Access Service

N Interactive data exploration

. '_m_et_ad_at_a_ ‘> & visualization

Jesr 331; y vy
,f.." I \
=~ 'metadata
EMODnet L — 2
| ~ dataset 2 AAAS
(N | \ |

data Virtual Research Environment

.
o \ lake
e dataset n

ﬂ SeaDataNet




CNEOSC | Blue-Cloud2026 Cloud-based Workflow

Deployment and orchestration of analytical tools on a Virtual Research Environment
fautomation increases efficiency and replicability, optimizing the the results

tFAIR principlesand advanced servicesfor data access, web apps for software
development and interactive computing

A ]
~ ) collaborative
‘ O . approach
Digital @ Big data
® Ecosystem cofrlloﬂ?in
O O puting
020 _
Discovery Virtual
& Research

Access Service Environment
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Innovative applications can be built thanks to cloud-based environments
Implementing operational workflows and exploiting data lake solutions

fit-for-purpose products

[ )

datasets N

ARCO format conversion model outputs
performant data access and sub-setting capabilities what if scenarios ‘




sic Workbench: Hackathon 2025

Beacon monolithic instances have been tested and Jupyter notebooks to query them have been

N EO0SC Blue-Cloud2026

K_ 7//) D4ASCIENCE \

ArrowdH) "(;'// Visualization
monolithic @ Parcuiet Duplicate Check
instances output Quality Control

CON Analysis

’

oG ;ata import
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queries exploration /
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Retrieval of ready to use datasets for scientific applications

tnotebooks for the rapid/easy access to 4 data sources: Argo, World Ocean Database,
SeaDataNet, Copernicus CORA

tblending the data experts knowledge with code optimization by the software developer
tthe notebooks are managed through github and soon published

c
-
C
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data queries output datasets
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filtering

aggregating
converting
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= Physics-Workbench % Administration = 3z CCP = Lak webODV = @ AStudio = 2 Members @ How-to =

EXAMF LE T Flle Edit View Run Kernel Git Tabs Settngs Help ceu:| 0% Mem: |22/ 65836 MB

= [ ] * s Y B Terminal 1 ¥ | M Terminal Z o | %
| =ity files b e (=} | jowyan@jupyter-simona-2esimoncelliTb?bi: - ‘Loud-dataspace/phy-workbench/beacon_notebooks/monolithic_instance/ARGO_Output$ 1s -1
o total 22552 @
- B/ - [ monolithic_instance f ARGO_Output =rw-r==r— 1 jovyan users 9244018 Sep 13 ARGO_Med_2008-01-81_2015-81-01.parguet
=rw-r——r-—— 1 jovyan users 13847962 Sep 1€ ARGO_Med_z000-91-01_ze15-@1-01.:ip
*} | Mame «  Last Modified jowyan@jupyter-simona-2esimonce LLiTb7h9:~, 0 lio L loud-dataspace/ phy-workbench/beacon_notebooks/monolithic_instance/ARGO_Outputd |:| 5
[ ARGC_Med_2000-01-01_201.. & dayeage
th I\/I d 't S b t | D) ARGQ.Med 2000-01-01 201.. 7 davs aco
e viedl erranean ea etwees,
File Edit Wiew Run Kernel Git Tabs Settings Help CPhU: l | 19%  Mem:
2000-2014, filtering only GOO\- B s oo R iz a
| Filter files by name 0, jovyan@jupyter—simona-2esimoncelli7b7b9:~/blue-cloud-dataspace/webodv_workspace$ 1s
o sebtest sebtestl WB1_PHYSICS WB2Z_EUTROPHICATION
a a- a-n O al n am utp ut. ZI p 8 | blue-cloud-dataspace | webodv_workspace | jovyan@jupyter-simona-2esimonce LLi7b7b9:~/blue-cloud-dataspace/webodv_workspaces cd WB1_PHYSICS
jovyan@jupyter-simona-2esimoncelli7b7b9:~/blue-cloud-dataspace/webodv_workspace/WB1_PHYSICSS 1s
Q} Name & Last Modified Argo_2000_2014.Data CORA_PR_Med 2000-01-91 2015-81-01.zip MBEACON_CORA_PR_Med 2000-01-01 2025-01-01
Odv S re adsheet forrr]a’t e & days age || Arg0_2008_2014.odv MBEACON_ARGO_Med_2000-81-81_2818-12-31 MBEACON_CORA_PR_Med_2008-81-81_2025-01-81.zip
Vs A ARGO_Med_2000-01-01_2015-91-81 MBEACON_ARGO_Med 2000-01-91 2618-12-31.2ip WOD_200@_2014.Data
I sebtest 6daysago || ARGO_Med_2000-D1-@1_2015-01-91.zip MBEACON_ARGO_Med_2@811-81-81_2016-12-31 WOD_2000_2814. odv
- S B PRI 2 minutes ago || CORA_PR_2000_2014.Data MBEACON_ARGO_Med_2017-81-01_2823-12-31 WOD_Med_2000-01-01_2015-01-01
I e - B CORA_PR_2000_2014. odv MBEACON_CORA_PR_Med_1958-01-81_2000-81-01 WOD_Med_2000-01-01_2015-01-01.z2ip

B WB2_EUTROPHICATION 18 minutes ago CORA_PR_Med_2000-01-81_2015-81-01  MBEACON_CORA_PR_Med 1958-91-81_2008-21-81.zip
jovyan@jupyter-simona-2esimoncelli7b7b9:~/blue-cloud-dataspace/webodv_workspace/WB1 PHYSICSS 1s ARGO Med 2000-01-01_2015-81-01

- . . - errors.txt profile.txt timeseries.txt ftrajectories.txt
:I: d I ag n OStI CS aval a e I n e jovyan@jupyter—simona-2esimoncelli7b7b9:~/blue-cloud-dataspace/webodv workspace/WB1 PHYSICSS

notebook $ls ARGO_Med_2000-01-01_2015-01-01*
T copyoutput.zip  in

webODV_workspace Uncompress ARGO_Med 2000-01-01 2015-01-01.zip
T unzip ARGO_ Med_2000-01-01_2015-01-01:

T launch webODV and import errors.txt

the profile.txt  file orofile txt Import in
.parquet, .nc, .arrow,. pandas, .geopandas, _ _ webODV
timeseries.txt

.zarr, .geoparquet, .odv, .csv formats are also
available options to speed up you workflow! trajectories.txt




EXAMPLE

Retrieve Argo Temperature and
Salinity values in the
Mediterranean Sea between
0-150m in the time period
2000-2014, filtering only GOOD

data and obtain alutput.zip
(odv spreadsheet format)

file

webODV & = & B 0
;=1

Selected dataset:

1 3 2 S ° e 4 e 5
Status Select Import Type Select data Start import Exit
dataspace L ™ Refresh
WB1_PHYSICS

ARGO_Med_2000-01-01_2015-01-01.zip
ARGO_Med_2000-01-01_2015-01-01

errors.txt
profile.txt
timeseries.txt
trajectories.txt
Argo_2000_2014.Data
Argo_2000_2014.0dv
CORA_PR_2000_2014.Data
CORA_PR_2000_2014.0dv

Import in

webODV

CORA_PR_Med_2000-01-01_2015-01-01.zip
> CORA PR Med 2000-01-01 2015-01-01

webODV @ = © ¢

Selected dataset:

N EeO0SC Blue-Cloud2026

webODV provides online Ocean Data View (ODV,
https://odv.awi.de) services like the extraction, analysis,
exploration and visualization of oceanographic and
other environmental data. webODV is developed by Dr.
Sebastian Mieruch-Schnille and Prof. Dr. Reiner
Schlitzer at the Alfred Wegener Institute (AWI) in
Bremerhaven, Germany.

©)

dataspace

&2 > ™ Refresh

~ WB1_PHYSICS
Argo_2000_2014.0dv
CORA_PR_2000_2014.0dv
WOD_2000_2014.0dv

> WB2_EUTROPHICATION

> sebtest



webODV & = ®© @&

©) A SMO
I X AM P I I Selected dataset: dataspace -> Argo_2000_2014.adv
I Argo_2000_201 Gollction Vew Export Tools Meb  StafloniD: 1 [<] =]
v
|

Retrieve Argo Temperature and
Salinity values in the Mediterranean
Sea between

0-150m in the time period 2| AR |
2000-2014, filtering only GOOD data a5
and obtain aroutput.zip (odv R o
spreadsheet format) file - | =a

diagnostics  obtained inwebODV
t distribution map
T time histograms
 scatter plots |
+ TS diagrams

webODV for data QC and duplicates
detection




CORA-PR -

7/ p4SCIENCE \

155576 profiles
Tm»>@ Visualization p
monolithic @ are Duplicate Check
instances output Quality Control
BEACON

Analysis

BE

! 7 By !
queries /

You can querg Beacon Monolithgo
sub-set T and/or S in a specific domain,
layer and time period, filtering GOOD
data and obtain alutput in many
formats

WOD
98821 profil

g
==

2008

“|SDN |
1 99805 prefiles

Is there a dataset fitting your needs in
terms of coverage, quality,...?

Data integration is the next step!




¢NEO0SC  Blue-Cloud2026 Preparation to Phasez

Essential metadata retrieval

+ BDI ID 7 Consistency of the _monol.iths with the dat.a source
t platform 7 Correctness of the ingestion and harmonization

+ instrument process from monoliths to merged instance

1 data provider 7 Set up of the merged beacon query and refineme

Sub-setting capabilities harmonization

T time period

T box domain and polygon selection

1 depth layer

T variable

Pressure to depth conversion

Aggregation of parameters and variablése. Argo ADJUSTED variables)
Filtering capabilities

T datasets (platforms, instrument, data provider)

T quality flags (i.e. GOOD data)

Multi output : pandas, geopandas, netcdf, zarr, parquet, geoparquet, odv, arrow, csv
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monolithic @

validation

instances output
BEACON
automatic QC duplicates
semantic o integrated
harmonization ‘MinMax dataset
" integration|___ " &5
A _ fanomaly1 | duplicate 1 24|
anomaly 2 ... duplicate 2 ... rw derived
> anomaly n duplicate n
%, 2 products
%} ?b/t Pa:ll/t | I

. . Parquet mhae : climate normalg
T ingestion of data from the  f notebook Q odv indicators OHC

monoliths to the merged to query the + annotatio—yn of ‘

instance merged instance rocessing info | od

. . . O
T semantic harmonization P ng A
: T conversion visualization
of essential metadata 8
info webODV
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list of variables

[[SOURCE_BDI!,

'‘SOURCE_BDI_DATASET_ID',

'EDM O_CODE",
'EDMERP_CODE',
'CSR!,
'PLATFORM_LO6',
'PLATFORM_C17,,
'FEATURE_TYPE',
'BIGRAM ',
'DATASET!,

'‘SDN_PLATFORM_TYPE,

'COMMON_ODV_TAG,
TIME',

'TIME_QC',
'LONGITUDE!,
'LATITUDE!,
'POSITION_QC/,

'DEPTH!,
'DEPTH_PO1/,
'DEPTH_PO06/,
'DEPTH_UNITS,
'DEPTH_QC,

‘TEMPERATURE',

'TEMPERATURE_PO1',
"TEMPERATURE_PO06',
"TEMPERATURE_UNITS,,
'TEMPERATURE_QC/,
"TEMPERATURE_LO5',
'TEMPERATURE_L22',
"TEMPERATURE_L33',
'SALINITY',
'SALINITY_PO1,
'SALINITY_PO06',
'SALINITY_UNITS',
'SALINITY_QC,
'SALINITY_LO5',
'SALINITY_L22,
'SALINITY_L331

Filters for optimized integration















Joao Paulo do Nascimento Vitorino





















Variability Elipses for selected HF grid nodes







DATASETS

Bottom Characterization

EMODNET
DTM2024
Bathymetry
(res.115m)

EMODNET
Bottom Sedimentary Cover
(Seabed Substate Folk7)




DATASETS

Environmental Conditions

CMEMS MFWAM Wave Model
Hourly fields of the main wave parameters

cmems_mod_ibi_ wav_my_ 0.027deg PT1H-i

CMEMS NEMO Model

Hourly fields of barotropic current

Focus on how these conditions affect the
shelf-upper slope areas

during the periods of

Highest Waves and  Lowest Waves







INTEGRATION OPTION 1:

Impacts on Bottom Sedimentary Cover
Products offered

Characterization of waves parameters & barotropic
currents at each node of the bottom sedimentary cover

Characterization of bottom shear stresses associated with
waves, currents, combined effect of currents & waves and
critical shear stresses for remobilization

Characterization of bedform features promoted by
currents & waves forcing

Characterization of bedload and suspended transport
promoted by currents & waves forcing

Y Qi Melnaiim
GREPRy
Alfaees







Sebastian Mieruch (AWI)



Julien Barde (IRD)
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