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Course Brief Outline

● Introduction to OPENCoastS+: motivation, concept and general overview

● 2D wave and current forecasts: relevance and OPENCoastS+ setup

● 3D baroclinic and water quality: relevance and OPENCoastS+ setup 

15 min break to organize participants in groups and guarantee platform 

registration of at least one user per group

● Demo on how to setup forecasts in OPENCOastS+: hands-on 

● Conclusions and Q&A 
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Introduction to OPENCoastS+: 
motivation, concept and general 
overview



Forecast systems: predicting coastal zones 

water dynamics for the next (few) days

Forcings
Prediction 

simulations

Post-processing, 
archiving and 
visualization

Comparison with 
real time data

…

Day 
1

Day 
2

Day 3



Societal needs
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• Anticipate contamination events and 
support emergency actions

• Support water economy daily tasks 
and leisure & recreation

• Guide management to minimize risks 
and address conflicting uses in coastal 
areas

Coastal Digital Twins:

user-centered, on-demand framework 

for decentralized ocean-to-coast 

knowledge creation through 

modeling, forecasting, data analysis 

and service provisioning



The role of relocatable (applicable anywhere) 
forecast systems in CDT
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- Capacity to anticipate coastal system dynamics for circulation, sediment dynamics, 

water quality, biogeochemistry

- High resolution information in space and time

- Facility to address “what-if”, CC and management scenarios

- Continuous increase in coastal knowledge, numerical modeling and computational 

resources has produced very accurate and reliable tools

However:

- Forecast systems are complex to maintain and improve 

- Concept of on-demand forecasting as a service - OPENCoastS

○ to centralize development, execution and maintenance of forecast systems

○ make forecast system building available to all - on-demand service
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in a nutshell

● Web portal to assemble on-demand coastal 

forecast systems for selected coastal areas

● Generates daily forecasts of water levels, wave 

parameters, 2D and 3D velocities, and 3D 

salinities, temperatures and water quality 

variables over the region of interest for 48 hours

● Based on numerical simulations of all relevant 

physical and biogeochemical processes 



a new paradigm in coastal forecasting to empower users
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A service to:
● Make the implementation of coastal forecasts fast and easy: 

build forecast systems for a location chosen by the user, using a browser-based

user-friendly, interface

● Make the service flexible in its configuration:

forcings, processes and model parameters

● Flexible IT architecture that can grow to additional processes

● Take advantage of the EOSC infrastructure and core-services to provide the required 

computational resources

+



Navigating in the 3 pillars: user-centered 
approach

● Step 1: define type of run 

● Optional choices on every step 9

+

2D/3D/ 

W&C/quality



Configuration assistant: domain
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Step 2: Upload horizontal (and vertical) grids
● Format SCHISM/SELFE/ADCIRC

● Vertical reference: mean sea level



Configuration assistant: domain confirmation
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Still Step 2, to guarantee simulation 

quality



Configuration assistant: boundaries
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Several options for river forecast 
including other forecast system

Step 3: define b.c.



Configuration assistant: Stations
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● Automatic detection of stations inside 

domain

● Setup of virtual stations

Step 4: comparison with 

data stations and creation 

of virtual stations

Virtual

Automatic

Defined by 

the user



Configuration assistant: parametrization
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o Only for water quality 

runs

o fecal contamination

/user-selected 

generic

Steps 5 & 6: scalar and 

space-varying parameters

o Template files based 

on the specific run

o Encapsulate our best 

knowledge on the 

processes and their 

numerical 

representation



Configuration assistant: launching deployment

15

Results in 24 hours

Step7: check everything 

and launch run

LNEC terms & conditions: 

your run, your responsibility

Online help (content, 

navigation)



Navigating in the 3 pillars: Forecast manager



Navigating in the 3 pillars: Viewer
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● Hydrodynamic and water quality maps

● Time series (pre-defined stations or stations 

defined on-the-fly)

● Download inputs and outputs

● View remote sensing water limits on top of 

predictions

WORSICA 

backend:

Remote 

sensing: 

Sentinel 2



2D wave and current forecasts: relevance and 
OPENCoastS+ setup

3D baroclinic and water quality: relevance and 
OPENCoastS+ setup 
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Don´t leave the room until your group is ready for the demo!!!

15 min Break to organize Hands-on
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- Organize yourselves in up to 5 people teams

- Make sure that at least one of your team elements has registered at opencoasts 

beforehand

- IF NOT, call one of the trainers for help or try the procedure below:

- Procedure to register (if you have not done it before):

- Goto https://opencoasts.ncg.ingrid.pt/

- Register here

- Goto to your email and confirm the registration

- Wait for our approval and then login with the email and selected password 

- Done!!

https://opencoasts.ncg.ingrid.pt/


Demo on how to setup forecasts 
in OPENCOastS+ 

Download grid:
https://shortest.link/8Lp-
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OPENCOastS+ : hands-on

OPENCoastS 

PLATFORM 

https://opencoasts.ncg.ingrid.pt/



Questions & Answers /

Final remarks
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Useful links

OPENCoastS 

PLATFORM 

https://opencoasts.ncg.ingrid.pt/

Users Manual http://opencoasts.lnec.pt/pdfs/Manual_opencoasts_v11.docx.pdf

Link to previous training 

events http://opencoasts.lnec.pt/

Contact: aoliveira@lnec.pt

Source code https://gitlab.com/opencoasts/eosc-hub

Evaluation: https://shortest.link/9b9w

http://opencoasts.lnec.pt/
mailto:aoliveira@lnec.pt

