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WP4 Objectives: 

(1) Design, produce, evaluate and analyse a first-of-its-kind coordinated 
grand ensemble of high-resolution, multi-model, multi-sea and multi-
decadal climate simulations (hindcast and projections) for the three 
target European seas.

(2) Provide an assessment of the climate change impact on the target 
seas physics at the basin spatial scale and at the multi-decadal temporal 
scale.

(3) Establish the basis for the development of the climate services at 
basin to coastal scales in WP2 and WP6.

(4) Standardise and share the simulation outputs as a project legacy for 
further use in climate services



WP contributors : 7 partners
● Black Sea : 

METU (Ali Osman Acar, Bettina Fach)
ULIEGE (Marilaure Gregoire, Postdoc-to-be-hired)
CMCC (Silvia Gualdi, Marco Chericoni)

● Baltic Sea : 
IOW (Markus Meier, Sven Karsten, Leonie Barghorn)
SMHI (Magnus Hieronymus, Nathan XXX, Per YYY, Germo ZZZ)

● Med Sea : 
CMCC (Silvia Gualdi, Marco Chericoni)
ENEA (Alessandro Anav, Gianmaria Sannino)
CNRM (Samuel Somot, Florence Sevault, Robin Waldman, Ivan Parras-Berrocal)

Please list all partners who will contributing to this WP



WP4 Methods

- Develop simulation protocols (T4.1, lead: CNRM)
- Develop evaluation protocol (T4.2, lead: ULIEGE)
- Develop and evaluate 7 modelling platforms (T4.2, ULIEGE)
(3 for Black Sea, 2 for Baltic Sea, 3 for Med Sea)
- Produce hindcast simulations (T4.2, ULIEGE) 
- Produce historical and future projection simulations (T4.3,CNRM)
- Produce ESGF-ready standardized model outputs (T4.3, CNRM) 
- Multi-model, multi-sea, climate change assessments for the regional 
seas, including uncertainty quantification and ensemble use guidance 
(T4.4, IOW)



WP4 timeline (incl. Deliverables and Milestones)

M1 M48M12 M24 M36

T4.1: run protocols

T4.2 : model dvt, evaluation & hindcast runs

T.4.4 : climate change assessment and use guidance

T4.3 : multi-decadal projections & data standardization

D4.1

MS10 D4.2

D4.3

D4.4

CNRM

CNRM

ULIEGE

IOW

report

report

Internal data

report

MS11
Model ready

Internal data

MS12

Final run list 
and files



Deliverables and Milestones
Deliverables

D4.1 – Final protocol documents for the coordinated grand 
ensemble (CNRS-CNRM, Month 12)

D4.2 – Report on model development and model evaluation 
(ULIEGE, Month 30)

D4.3 – Delivery of the final simulation ensemble data to the 
project partners (CNRS-CNRM, Month 36) Delivery of the 
final simulation ensemble data to the project partners (Task 
4.3). This deliverable is indicated as sensitive (SNS in 
Tab3.1c) because this will guarantee the data sharing among 
the partner to happen earlier than the official publication 
on the ESGF archive

D4.4 – Basin-scale climate change assessment based on the 
grand ensemble (IOW, 48)

Milestones

MS10 - Model configuration ready and start of the WP4 
production (ULIEGE, Month 12) : List of the modelling 
platform configurations with a synthetic description of 
the validated developments openly published on 
Zenodo and linked to the project website

MS11 - Initial ensemble of hindcast simulations ready 
to be used for the other WPs (ULIEGE, Month 18) : Files 
in the CINECA internal storage

MS12 - Final list of simulations and CMOR-compliant 
and ESGF-ready files – T4.3 (CNRS-CNRM, Month 48) : 
List of simulations, available variables and CMORized 
status published openly on Zenodo and linked to the 
project website



WP4 Outcomes for project internal use and project legacy

- New standards (documents): simulation protocols, evaluation 
protocols, simulation quality assessment, regional ocean climate 
data standards, ensemble use guidance

- Simulations (data): hindcast and projections for ocean physics

- Climate change assessment (documents, figures, indicators)



WP4 Contributions 
to RIVIERADE SOs
SO1 : Improve ocean 
regional climate 
modelling capabilities

SO2 : Delivering coherent 
and first-of-its-kind 
coordinated simulation 
ensembles, ocean indicators

SO5 : Delivering 
RIVIERADE digital 
catalogue as legacy



WP4 in the project workflow

WP4



WP4 in the project workflow

WP4 WP2 → WP4: USAB needs 
(Users and Stakeholders 
Advisory Board)

WP2



WP4 in the project workflow

WP4

WP5

WP4 → WP5: 
Protocol coordination
Ensemble use guidance 
Hindcast/Projection data to drive BGC models
Hindcast/Projection data to drive ETWL 
models



WP4 in the project workflow

WP4

WP6

WP4 → WP6: 
Simulation quality assessment
Ensemble use guidance
Hindcast/Projection Data to compute basin-
scale indicators and to set climate services

Hindcast/Projection Data to drive very high 
resolution models ?



WP4 in the project workflow

WP4

WP3

WP4 & WP3 
Coordination on protocols
Decadal/Multi-Decadal Consistent Climate change 
assessment



WP4-related KPIs
 KPI1 : Number of improved modelling platform configurations for multi-decadal 
projections of the basin-scale European seas (cible : 7)

 KPI2 : Total number of multi-decadal scenario simulations for the basin-scale target 
sea (cible : >25) → min : 3 scenario runs / model 

 KPI4 : Number of multi-partner publications assessing the impact of climate change on 
the physics, biogeochemistry, ETWL and/or coastal risks (>10)

 KPI5 : Number of CMOR-standardised basin-scale model output datasets ready for 
publication on the ESGF at the end of the project (>30) → 1 HIND, 1 HIST et 2 SSP / 
model



Risks
- WP4 is central in the modelling chain. Any delay in the WP4 
production will delay the whole project
- No quick consensus on the simulation protocols
- Models not ready to start the runs at Month 12
- Running time too long or computer time not available
- Hindcast runs not ready at Month 18
- Scenario runs not ready at Month 36
- Difficulties to make the datasets ESGF-compliant
- Difficulties in accessing the CINECA storage space 
- USAB needs arriving too late or impossible to take into account



Work plan for the first year

THIS WEEK:
- T4.1 : start the simulation protocol discussion (CNRM lead) 
- T4.2 : start the model developements (ULIEGE lead)
- T4.2 : start the evaluation protocol discussion (ULIEGE lead)

YEAR 1:
- T4.2 : start the hindcast runs (ULIEGE lead)
- T4.3 : start to collect the hist-ssp forcings (CNRM lead)
- Collect the USAB needs and other WP needs



Questions?



Discussion



T4.1 : Simulation protocol (D4.1@M12)
- experiment design
- list of planned simulations (KPI2: min. 3 scenario runs / model)
- model documentation
- list of output variables (or Data Request)
- archive specifications (file naming, metadata)

Something missing ?
Recall : we will have coupled and ocean stand-alone config
Coordination with the sister projects
Coordination with international initiatives (Med-CORDEX, Baltic Earth, jWG ROCP, 
...)



T4.1 : Experiment design
- 1 for the 3 seas ?
- 1 for coupled and 1 for ocean-stand alone ?
- Minimum requirements for the model configurations (domains, min. Horiz-vertical 
resolution, min. components, river forcings, min. coupling/forcing freq., min. 
period, ...)
- External forcings (air-sea fluxes, ocean LBCs, river, GHG, aerosols, land-use, Chl-a, ...)
- Sea specific aspects (e.g. Nile, Suez canal, Marmara Sea, Danish Straits, sea ice, ...) 
- Initial conditions
- Spin-up procedure
- Driving Atmosphere/Ocean Reanalysis/GCM selection
- ...

- Proposed Methods: respect the DoW, extend the CORDEX protocol, decide by 
consensus, use wording such as “mandatory”, “recommended”, “optional”
- Link with sister projects and international initiatives (Med-CORDEX, Baltic Earth, jWG ROCP)



T4.1 : List of model outputs (Data Request)

- 1 list for ocean physics
- 1 list for sea ice (Baltic, Black Sea ?)
- 1 list for atmosphere ?
(- WP5: 1 list for ocean BGC, and 1 for wave)
- Proposed Method: starting from CORDEX-Ocean list and 
adapt it to our needs using the CORE, TIER1, TIER2 
priority approach
- Integrate the needs from USAB and other WPs
- Link with sister projects and international initiatives



T4.1 : Archive specifications
- Includes file naming and metadata definition
- Required for file standardization allowing ESGF publication
- Ease the multi-model evaluation step
- Proposed method: try to adapt the CORDEX-CMIP6 archive specifications to 
ocean/sea-ice



T4.2 : modelling platform developement (MS10@M12)

- Weakly coordinated
- Updated list of model configurations



T4.2 : modelling platform developement (MS10@M12)

- Weakly coordinated
- Updated list of model developments



T4.2 : simulation evaluation (MS11@M18)
- (multi-sea and) multi-model coordinated evaluation
- Hindcast runs and Historical runs
- A lot of sea-specific literature but no clear existing protocol
- What can bring CMEMS experience in model evaluation ?
- Historical runs can not be evaluated as hindcast or reanalysis
- CINECA internal storage access needed for MS11
- CINECA facility : usable for a centralized evaluation ?
- What are the objective(s) of this evaluation phase within the whole project 
story ? Building confidence, Documenting the simulations for the users, 
Selecting of the simulations for the services, ... 
- What do we want to evalute ?



Extra slides



T4.2 : modelling platforms



T4.1 : list of planned simulations 

- Use the CORDEX github to centralize the list of runs ? 
- Fit in the new jWG on ROCP



T4.2 : modelling platform, BAL: SMHI



T4.2 : modelling platform, BAL: IOW



T4.2 : modelling platform, BLK: ULiege



T4.2 : modelling platform, BLK: METU



T4.2 : modelling platform, MED: CMCC



T4.2 : modelling platform, MED: ENEA



T4.2 : modelling platform, MED: CNRM-RCSM

One of the coupled RCMs contributing to the Med-CORDEX initiative (Phase 1, 2, 3) 

Ocean Atmosphere Aerosols Land
Hydrology

River Wave



RIVIERADE
Partners
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