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Our mission in JRC E1: Coastal impact assessment forecasts

• Develop a global pre-operational coastal risk assessment system

• Integrating real time QC land and EO derived data. (water level, topobathy, 

inundation maps, population, exposure layers).

• Issue timely warnings of upcoming coastal risks.

Our scopes:

• From *global to *local model

• From *nowcasting to *seasonal to *climate scale

• Multiple solvers

• Multi scale/physics(physics)

Vision: develop sustainably a (meta-)model of the oceans, using coding best practice.

Approach:

• Consistency: We maintain a consistent pipeline for reproducibility.

• Open Source: Our model is open-source, accessible from anywhere.

• Portability: Our code can be deployed everywhere (laptops to HPC).

• User-Friendly: We use simple functions to mesh, model and visualize results.

• Collaboration: We work closely with NOAA and the community.

Some context

• *Implemented (or on-going development)

• *Intended for this year (before end of 2024)

• *Secondary objectives (depends on user uptake)

DG JRC Workshop - Data and models for forecasting humanitarian crisis

github.com/ec-jrc/pyPoseidon

https://github.com/ec-jrc/pyPoseidon/blob/master/Tutorial/MESH.ipynb
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DG JRC Workshop - Data and models for forecasting humanitarian crisis

Meshing

A model becomes domain and data.

We are no longer constrained to the original a-priori model  
github.com/ec-jrc/pyPoseidon

https://github.com/ec-jrc/pyPoseidon/blob/master/Tutorial/MESH.ipynb
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Modeling

Hydrodynamic solvers become plugins

Current available models :

• Delft3D

• Schism

• TELEMAC

• “Fast” Data driven model

Applications possible:

• Surges

• Ocean Currents

• Tides

• Waves (Ocean and Coastal)

• Tsunamis

Wall time (for 3km global model – 3M nodes):

• 1-month seasonal forecast: 2 hours

• 3-month seasonal forecast: ~5 hours

• 6-month seasonal forecast: ~9 hours

• *implemented (or on-going)

• *Intended for this year (before end of 2024)

• *Secondary objectives (depends on user uptake)

DG JRC Workshop - Data and models for forecasting humanitarian crisis
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Visualisation/ Validation

Visualise model data:

github.com/ec-jrc/Thalassa

• Online from the cloud

• On your computer 

Visualise observations:

github.com/oceanmodeling/searvey

• in specific regions (or everywhere)

• at a certain time 

• from multiple international providers

• for water levels 

• Ocean / tsunami waves

• Biological indicators

Compare and assess:

Github project in progress…

• Generate storm reports

• Assess the skill of your model for years of hindcasts

Geographical distribution of RMSE differences for 490 tide gauges - (2012-2015)

DG JRC Workshop - Data and models for forecasting humanitarian crisis
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Satellite derived data-driven water level hindcast and forecast

• Combining the along-swath ~7km water level (SLA+DAC) measurements from

23 missions from 1992-2019.

• Multivariate principal components linear regression model with the ECMWF-ERA5

atm. conditions.

• Daily maximum water level hindcast covering the period 1959- 2022.

• Good representation of the (TC-) storm surge level and the major ocean currents.

• Water level forecast for the next 15 days every 12 hours utilizing 

the atm. conditions of the ECMWF 51 ensemble members model (~45 mins wall clock 

time).

• Seasonal water level forecast every month (~6 hrs wall clock time).

• Open dataset will be published at the JRC Data Catalogue.

Voukouvalas et al., (to be submitted)
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Probabilistic water level forecasts
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Vousdoukas et al., 2016, NHESS.

Coastal Inundation and Probabilistic Impact Assessment on Global scale

• TWL components estimated every 25 km of coast.

• Copernicus DEM with machine learning post-

processing corrections for buildings/vegetation 

and other biases.

• DEM and Surface roughness at 100 m resolution 

and segments extend 50 km inland (100 km at 

deltas).

Poljansek et al., 2024. INFORM Risk Index: Concept and 

Methodology, Version 2024, Publications Office of the 

European Union, Luxembourg (in preparation).
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Perspectives / Roadmap 2024

4 days forecast (Priority):

• Developing two pre-operational* global 

water level forecast models.

• Complete impact analysis through timely 

sea level forecasts for the whole globe.

• Real time dynamic validation 

with observations.

Seasonal forecast:

• Compute 70 years hindcasts.

• Assess extreme events in the global 

ocean.

• Compute seasonal forecasts and assess 

risk.

*both available in pilot phase in 2024

DG JRC Workshop - Data and models for forecasting humanitarian crisis
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Keep in touch

https://joint-research-centre.ec.europa.eu/
https://www.youtube.com/user/JRCaudiovisuals
https://www.instagram.com/eu_science/?hl=en
https://www.linkedin.com/company/jrc
https://www.facebook.com/
https://twitter.com/EU_ScienceHub?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor


11

Thank you

© European Union 2023

Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or reproduction of elements that are not owned by the 

EU, permission may need to be sought directly from the respective right holders.

https://creativecommons.org/licenses/by/4.0/
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