N EeoSC ‘ Blue-Cloud?2026 EUTROPHICATION WORKBENCH:

Advancing  harmonisation,  standardization and
big-data workflows for eutrophication EOVs in marine
science.
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Essential Ocean Variables (EOVs) are critical for ocean monitoring and policy, yet remain fragmented across infrastructures
such as EMODnet, Copernicus, and the World Ocean Database (WOD), limiting interoperability and reuse.

Blue-Cloud 2026 addresses this challenge through cloud-based workbenches built on the D4Science infrastructure, enabling
the harmonisation and integration of large marine datasets. The eutrophication workbench combines multi-source data
using BEACON, supports exploration via webODV, and applies dedicated tools (CWdt, File Forge) for duplicate detection
and handling.

This approach delivers scalable, reproducible workflows and high-quality, harmonised and standardized EOV datasets in
biogeochemistry, supporting eutrophication assessment in European and global initiatives such as the EDITO, EOSC, SDG
14, MSFD, and the EU Mission Ocean and Waters.
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USER INPUTS ) ‘ MASTER SETUP NOTEBOOK ’ OUTPUTS OF SETUP

® - o 1 (Automated)
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'—9 « Creates folder structure YAML
User initials Start year End year Depth from (m)  Depth to (m) 0 Q « Copies notebooks & config files BEACON FuleForge cw_user_config.yaml Folder

.., NCRS| YYYYMM! (YYYYMM .., 0 e.g. 10]
g ) ( ) ) 2.9 .19 * Generates CW configuration file query notebook  configuration (CW configuration) structure

(e.g, 201001) (e.g, 201012) files

MASTER SETUP DATA EXTRACTION ' e DUPLICATE DETECTION FILEFORGE CLEANING & o IMPORT & QC

(Automated) — from BEACON (CWduplicates-to0l) e CONVERSION (webODV)
(JupyterLab) (CCP) (CCP) (Manual)

INPUTS INPUTS INPUTS INPUTS INPUTS

« User inputs (above) 01_EWB_BEACON=merged-v1.5.4_
« Source files from Eutrophication-Workhench FILTER=BDI-FeatureType_VAR=allEOV_
- BEACON merged notebook OUT=parquet.ipynb

- FileForge configuration templates User filters: a Configuration file: N
« Date range (e.g., 201001-201012) 2_CWduplicates-tool/Configuration_files/ FileForge configuration files:

« Depth range (e.g., 0-10 m) Config_Profiles/cw_user_config.yaml 3_FileForge/Configuration_files/

| Parquet files from Step 1: = W outputs from Step 2: [ Text files from Step 3:
1_DatalakeQuery/outputs/<DATE>_<USER>/ 2_CWduplicates-tool/outputs/ 3_FileForge/outputs/* .txt

l Copy files to:
/home/jovyan/4_webODV/

O PROCESSING PROCESSING PROCESSING —
« Creates directories a Run notebook to query merged Q Detects duplicates using rules in PROCESSING Q PROCESSING

« Copies notebook & config files BEACON instance and export cw_user_config.yaml Cleaning, harmonization and Import files in webODV
* Generates cw_user_config.yaml data as parquet files. * Time diff: 15 minutes format conversion to produce Explore, visualize and
* Position diff: 15 webODV-compatible text files. perform QC.
i OUTPUTS « Rules to apply: [2, 3, 4, 5]
« Directory structure OUTPUTS « Trust levels & source prioritization
* 01_EWB_BEACON...ipynb Parquet datasets by data source + Duplicate removal
« FileForge configuration files written to:
 cw_user_config.yaml 1_DatalakeQuery/outputs/<DATE>_<USER>/ [— OUTPUTS = ki) ; : OUTPUTS
LOCATION c':';d“/’ deduplicated dataset(s) ::::‘l:::::lles v mport @ Datasets available in webODV
. . ¢ f wr : 5 for visualization, exploration
: ; 2:;.&«am-":;fm:,:ﬁ_‘:wcw&ww 2_Cwduplicates-tool/outputs/ 3_FileForge/outputs/ and quality control.
B 2_Cwduplicates-tool/outputs/ EUTRO_ EUTRO_  EUTRO_ eg,02_BC_EWB_CW_PR_Om-10m_ eg., ".txt

B 2_CWduplicates-tool/cache_empty/
@ 3_FileForge/Configuration_files/ CMEMS EC woo 201001-201012.* (txt/csv/...)

I 3_FileForge/outputs/

EXECUTION ENVIRONMENTS FILE FLOW SUMMARY

O Step0  Master Setup JupyterLab (Automated) BEACON notebook Parquet outputs CW config CW results FileForge configs Final text files webODV l

Step1 Data Extraction from BEACON Jupytertab 01_EWe_BEACON.. — | 1DstalakeQuery/ 3 [ —> B 2 cwtmicssentooy N E - 3 @

outputs/<date_user>/
outputs/

ipynd - YAML |

Step 2  Duplicate Detection (CWduplicates-tool) cce cw_user_config.yaml 02 BC_EWB. CW. PR 3_FileForge/ 3_Fulch;rge/ /home/jovyan/
B R " outputs/*®.txt 4_webODV/
FileForge Cleaning & Conversion cee e/ tesv ) . Sonfgdmonciesl
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| i‘ IMPORTANT NOTES « Ensure date & depth range in Step 1 notebook match your user inputs.  « After Step 3, copy .txt files to /home/joyyan/4_webODV/ to import in webODV. « Workflow is hybrid: some steps automated, some require user decisions. -
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