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Overview

• Odyssea coastal model rational;

• What is downscaling?

• Questions that downscaling can answer;

• Implementation of coastal model in forecast 

mode (Morocco Observatory example).

http://odysseaplatform.eu/
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Rational

• Datasets, data sources, models and algorithms 
under consideration for each observatory

Downscalling

http://odysseaplatform.eu/
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Downscaling – Morocco 
observatory

CMEMS

MOHID 

http://odysseaplatform.eu/
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Downscale to local scale
Casablanca

http://odysseaplatform.eu/
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Downscale to local scale
Casablanca

• Spring tide, flood – North wind 4 m/s;

http://odysseaplatform.eu/
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Questions that downscaling 

can help

• Usually users are interested  in the local scale;

• You need to define the model purpose? 

• Downscaling can be useful for:
• Support operations: ports, aquaculture,…;
• Emergence response: Oil spill, search and rescue;
• Bathing water quality forecast;
• Storm surge forecast;
• Consultancy;
• Litter trajectory;
• …

http://odysseaplatform.eu/
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Ports operation

• Aveiro/Portugal

http://odysseaplatform.eu/
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Aquaculture operation

• Sines/Portugal – fish feeding optimization

http://odysseaplatform.eu/
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Emergence response – Oil spill

http://odysseaplatform.eu/
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KIOST (Korea) Emergence 
response – search and rescue

Cho K-H, Li Y, Wang H, Park K-S, Choi J-Y, Shin K-I, Kwon J-I. 
Development and validation of an operational search and 
rescue modeling system for the Yellow Sea and the East and 
South China Seas. Journal of Atmospheric and Oceanic 
Technology. 2014; 31: 197–215

http://odysseaplatform.eu/
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Bathing water quality forecast

• Santos/Brazil – Water utility – Faecal contamination

http://odysseaplatform.eu/
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Bathing water quality forecast 
France – Since 2008

http://odysseaplatform.eu/
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Bathing water quality forecast
Spain/Barcelona since 2007

http://odysseaplatform.eu/


odysseaplatform.eu |@odysseaplatform

Storm surge forecast

http://odysseaplatform.eu/
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Consultancy
Dakhla

dx ~2 km dx ~50 mdx ~250 m dx ~10 m

http://odysseaplatform.eu/
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Downscale to local scale 
Dakhla – port scenarios

Secnario XReference 

http://odysseaplatform.eu/
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Implementation of coastal hydrodynamic 
model in forecast mode 
Morocco Observatory

• Initial and boundary conditions: 
• Earth Observation datasets;

• Spatial discretization;

• Outputs (Marinomica platform);

• Validation.

http://odysseaplatform.eu/
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External Earth Observation datasets

Bathymetry

Emodnet

Large scale 
hydrodynamics 

forecast

CMEMS + FES2014 ICON

Weather forecast 
model 

http://odysseaplatform.eu/
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Spatial discretization & running cycle
Morocco Observatory

70x250

75 layers  - Z level vertical discretization

http://odysseaplatform.eu/
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Morocco Observatory – Output

- Biogeochemical model: 

Delft3D-WAQ

- Oil spill model: 

MEDSLIK-II

- Mussel farm model

- Ecosystem model: 

ECOPATH

• Jellyfish model: Delft3D-
PART, OpenDrift

• Local scale high-resolution 
hydrodynamic models to 
support services

http://odysseaplatform.eu/
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Morocco Observatory – Output

Sea level and 3D velocity 
forecasts 

http://odysseaplatform.eu/
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Validation

• Validation is a critical task in running models in forecast mode to support activities;

• Users want to know the uncertainty of forecasts;

• Implement a coastal model run in forecast mode without validation can take a couple of 
days. However, a good validation can take years;

• Validation is complex process because:
• The present volume of observations (satellite & in situ) is quite large;

• Number of observations grows continuously due to new satellite missions and the deploy of 
new in situ platforms;

• Models have several calibration parameters that need to be tunned (e.g. bottom drag 
coefficient, surface drag coefficient, parameters of the horizontal and vertical turbulence 
models, etc.);

• Models are always being improved for each relevant new version a new implementation need to 
be done and the validation procedure need to be repeated;

• End users looking to the forecasts in a daily base find regulary new deficiencies that need to be 
tackle;

• It is a non stopping procedure and very time consuming;

http://odysseaplatform.eu/
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Validation

http://odysseaplatform.eu/
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Validation – coastal models

• sea level - Tidal gauges,…;

• temperature – Satellite, buoys, gliders, … ;

• currents – ADCP, HF-Radar, drifters,..;

• salinty – buoys, gliders, …;

• …

http://odysseaplatform.eu/
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Tidal gauge – Morocco Obs.
Preliminary validation – March-May 2021

Tidal gauges

Sea level Melilla Saidia Marina

BIAS [m] 0.01

RMSE  [m] 0.07

Normalise RMSE [%]      14

Unbias RMSE  [m]        0.07

Normalise unbias RMSE[%] 14

R 0.83

http://odysseaplatform.eu/
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Satellite – temperature – Morocco Obs.
Preliminary validation – May 2021

http://odysseaplatform.eu/
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Validation - ADCP
Dakhla/Morocco
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Validation - ADCP
Lisbon/Portugal

http://odysseaplatform.eu/
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Validation – Drifters
Korea

http://odysseaplatform.eu/
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Validation – HF-Radar
Algarve/Portugal

RADAR

CMEMS-> MOHID

http://odysseaplatform.eu/
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Conclusions

• CMEMS forecasts can be downscale to 
support services at the local scale;

• Before implementing a complex downscale 
process it is necessary to define the question 
to answer;

• Validation is a critical component of any 
service. The end user needs to know the 
forecasts uncertainty. 

http://odysseaplatform.eu/
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