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Summary 
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 Tools: 
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 Bi-directional tool 

 Applications 

 



Study areas 
Hydrodynamic and ecological models for 

Continental Portugal 

Madeira Islands 

Azores Region  
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Vertical Discretisation 
L W (m) C W (m) C W (m) C W (m) C W (m) 

1 0.98 11 2.44 21 13.06 31 79.87 41 295.81 

2 1.12 12 2.93 22 15.89 32 94.43 42 320.71 

3 1.09 13 3.27 23 18.91 33 110.53 43 344.02 

4 1.25 14 3.96 24 22.97 34 129.00 44 366.22 

5 1.27 15 4.50 25 27.40 35 149.01 45 386.20 

6 1.46 16 5.48 26 33.15 36 171.19 46 404.70 

7 1.51 17 6.34 27 39.55 37 194.52 47 420.78 

8 1.78 18 7.72 28 47.58 38 219.40 48 435.36 

9 1.88 19 9.06 29 56.59 39 244.66 49 447.62 

10 2.25 20 11.03 30 67.58 40 270.56 50 458.65 

L = Layer  W = Width 

50 vertical layers 
corresponding to the layers 

defined in the model 
Mercator Ocean mercator 

Psy2v4 
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Atmosphere 

Hydrodynamic Turbulence WaterProperties 

InterfaceSedimentWater 

GOTM 

MM5 

WRF 

GFS 
InterfaceWaterAir 

Mercator 

Coupled Atmospheric-
Hydro-Ecological model 

WOA09 

Sediment 

Water 





 

Level  1 

Level  2 

Level  3 

Level  4 

Level  5 



Level 1Level 1

2D 2D 

barotropic barotropic 

modelmodel

(0.06(0.06ºº

resolution)resolution)

Level 2Level 2

3D 3D 

baroclinic baroclinic 

modelmodel

(0.06(0.06ºº

resolution)resolution)

Level 3Level 3

3D 3D 

baroclinic baroclinic 

modelmodel

(0.02(0.02ºº

resolution)resolution)

Level 1Level 1

2D 2D 

barotropic barotropic 

modelmodel

(0.06(0.06ºº

resolution)resolution)

Level 2Level 2

3D 3D 

baroclinic baroclinic 

modelmodel

(0.06(0.06ºº

resolution)resolution)

Level 3Level 3

3D 3D 

baroclinic baroclinic 

modelmodel

(0.02(0.02ºº

resolution)resolution)

The Azores region 



Faial-Pico channel 



Baroclinic Levels 

Pico 

Faial 
Level 4B - Condor Seamount 

Level 4A - Faial – Pico Channel 

400m horizontal resolution 
80 m resol. 

Level 5 

Horta, 15th June 2011 



 

 

 

Running  

Models 

Post-Processing 

 

Pre-processing 
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Surface plots 

Francisco J Campuzano  
Maretec - IST 



Surface plots 

Francisco J Campuzano  
Maretec - IST 



 



Lisbon, 5th March 2008 

Results 



 



Validation 
 Using sea level data from puertos del estado ftp 

 Argos buoys 

 Satelite Images 



Ferrol Tidal Gauge 



Tarifa Tidal Gauge 



Argos Buoys 



Azores, 15-17th June 2011 

Francisco J Campuzano  
Maretec - IST 

Satellite Images 



New resources for new bathymetries 

http://portal.emodnet-hydrography.eu 



EASY-CO  
Project 

Project Partners 

Study Area 

Azores, 15-17th June 2011 



EASYCO model intercomparison 
tool via OpenDAP 

•Data: THREDDS servers from EASYCO partners (IST, MeteoGalicia, 
Puertos del Estado, IMI, IFREMER, MERCATOR)  

•Automatic Tool: 

•Runs daily  

•model images and comparison plots (absolute differences) 

•Results Published online: 

•Semi-Automatic Tool: 

•On demand (user must define start and end period) 

•Model imagens and comparison plots (absolute differences)  

•Maps and time series with statistical analysis (MAE, RMSE, etc.) 



NW Iberia – SST Mean Absolute 
Error (MAE) to ODYSSEA   

MERCATOR PUERTOS IST 



NW Iberia – Instantaneous SST  
(model – Mercator) 

PUERTOS IST METEOGALICIA 

20 Jan 2012 



Next Steps 

• Compilation in Matlab Compiler (allowing the tool to 
run in computers without Matlab license) 

• Web Page for Automatic and Semi-Automatic 
(statistical analysis) intercomparison tools 



Some applications 
 Fish larvae 

 Dynamic risk tool 

 Oil spills 

 Harmful algae blooms (HAB) 



Fish Larvae Simulation 

Vertical Migration ON 



 



Simulations 



 

 

 

Dynamic Risk Map 
Forecasting System 

 
- a) Spill Risk Levels; 
 

- b) Coastline Risk Levels * 

Ship Position 
& Cargo 

Observations 
(AIS) 

Coastal  
Sensitivity 
Indexes 

Meteo-Ocean  
Model Data: 
-OPENDAP 

- FTP 
Historical information 
from ship accidents 

(frequency) 

Dynamic Risk Modelling Tool 

* Taking in account 

Background Spill 
Simulations (based on 
ship positioning and 
meteo-ocean data) 

 

“What is the environmental impact of a potential accident occurring 
with that ship, at that location under those weather conditions?” 
 



Risk Index – Portuguese Coast 



Oil Spill in Santo André 

 



Algarve September 2011 
 1st Ostreopsis cf. siamensis  bloom: 21-23 September 2011 (Lagos, 

Algarve) 
 



Algarve 2011 – Model simulation 

• Hindcast + nowcast + forecast (feed by the results from 
the operational model) 

• Took about two hours to come up with the results 



Algarve 2011 – Closed beaches 
(impact) 



                bi-directional tool 

 Only for the forecast period 

 Results published online 

 Test period 

 Access through  webpage 

 Free open access (no registration) 

http://www.project-easy.info/default.aspx   

 



Library analogy 

Download  
manager  

Netcdf  
converter 

Files 
catalogue 

Web client MOHID  
Lagrangian 

Download from 
different providers 

files in netcdf CF 

Normalize  
files 

Meta data base Gives intuitive 
access to data 

Answer specific 
questions 



Web client - functionalities 

GIS view 

Time slide bar 

Standard GIS 
tool bar 

Layers:  
- meteo-oceanographic; 

- Runs 
- Background map  

 



 

Web client – data layers 

Short Presentation 41 

Layer 
time slide 

bar 

Layer tree 
view 

Depth slide 
bar for 3D 
prop. (15 z-

levels) 

Color bar. 
The user can 
change the 

limits 
Opacity 
slide bar 



 

Define a emission 

Short Presentation 42 



 

Example - GFS 

43 



 

Example - MyOcean 

Short Presentation 44 



Future Work 

• Analysis of tidal forcing and atmosphere 
influence in the domain. 

• Analysis of the role played by the Gibraltar Strait 
in the hydrodynamics and ecology of the 
domain. 

• Continue model calibration-validation. 

• Addition of main river discharges. 

• Implement the described validation methods in 
operational mode. 

• Provide operational results plots in the net. 

 



 

 Thank you very much for your attention!! 
 

 Muito obrigado pela vossa atenção!!  
 

 Merci de votre attention !! 
 

 ¡Muchas gracias por vuestra atencion! 
 
 Eskerrik asko zuen arretarengatik!! 

 
     and a proposal…. 


