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The Vision…



OCEANIC OBSERVATORY OF MADEIRA



• Cooperation

• Optimization of resources

• Research & monitoring

• Data in a common platform: 
oom.arditi.pt

OOM – OCEANIC OBSERVATORY OF MADEIRA

Regional Consortium 



CONTRACTED

PROJECT-OOM

26 8
RESEARCHERS

ARDITI

22
RESEARCHERS

8 B.Sc.
13 M.Sc.
5 PhDs

TEAM MEMBERS

1 Phd student
7 PhDs

OOM – OCEANIC OBSERVATORY OF MADEIRA

56 Researchers; 15 PhDs 



• Core 
• Mangement
• Information Technology

• Education & Outreach
• Promote Ocean Literacy

• Research Themes (4)
• Build critical mass and promote

research excelency

PROJECT COMPONENTS

PROJECT OOM: M1420-01-0145-FEDER-000001

The strategy…



The Team: Modeling & Forecasting

 Rui Caldeira

 Rui Vieira

 Cátia Azevedo

 Maria João Lima

 Gustavo Silva

 Ricardo Faria

 Jesus Reis

 José Alves

 Carlos Lucas



FORECASTING SYSTEMS



Motivation: Persistent tragic events…
November 2012 => Claimed +1M €

February 2010 => Claimed +70 lives 

• Heavy rains
• Mud slides
• Coastal floods

Winter 2009 2010=> Claimed +4M €

Accurate forecasts are essential !



Forecasting started in 2008…
Uncoupled systems @ http://wakes.uma.pt

Meteo: GFS => MM5 (54,18,6,2 km) Ocean: MERCATOR (NEMO) + GFS => ROMS



Operational Forecasting Systems

WRF ROMS SWAN

3 separate numerical  components



PRODUCTS: MOBILE APP

• HR Forecasts
(hourly)

• Satellite Images
(3 days)

• Favorite Locations

• Webcams (hourly)

FUNCTIONALITIES



Products: Printable weather forecasts
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3D Visualizations



Madeira 9 July 2010

Meteosat-9, IR108 channel
vortex shedding frequency:  4-5 hrs
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Madeira 30 Abril 2007

Meteosat-9, IR108 channel
vortex shedding frequency:  4-5 hrs
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Observed Impact on Ocean SST

-15 June 2011

MODIS SST daily average

20 June 2011

+2º C in wake 

region cyclonic 

circulation



In situ measurements of warm (SST) wake

5-10m



ROMS (1/32º <=> 1/118º) MERCATOR (1/32º)



RESEARCH



Research Agenda

• Understand different wake regimes i.e. vortex shedding / 

lee waves;

• Impacts of the atmospheric wakes on ocean wakes i.e. 

momentum & thermodynamics;

• Evolution of lee oceanic eddies;

• Ongoing / future work …



Perturbing geophysical fluids







Laboratory Studies
HYDRALAB III, FP6



Etling, 1989









EUFAR: i-WAKE
European Facility for Airborne Research







ROMS







Wind-induced oceanic eddy-confinement
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Along track zonal wind shear
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ONGOING / FUTURE WORK



Coupled Model (WRFROMS => COAWST)

2

1

grid 1: 3 km

grid 2: 1 km

(m)

720 

km

• ROMS - GEBCO a 30’’     

• Tides

• WRF - SRTM a 3’’ (~90m)

• CORINE land cover 

Initial and 

boundary 

conditions

WRF – GFS (1)

ROMS – HYCOM 

(1/12)

cloud microphysics:
WRF Single-Moment 3-class scheme

longwave radiation:
Rapid Radiative Transfer Model 

shortwave radiation: 

Dudhia scheme 

surface layer: 

Eta similarity scheme

planetary boundary layer: 

Mellor-Yamada-Janjic scheme 

WRF options
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Coastal – Urban Impacts

Mesoscale WRF-LES Setup 1 (300M) 

WRF-LES Setup 2 (100M) 

2006-08-20 (CFSv2 => WRF)

Mountain  Sea breezes



Inter-model Statistics

Wind_speed Air Temperature Wind_direction



Sea breeze generation

• WRF-LES with surface heat fluxes (on/off);

• Predominant wind is from north, representing N-S wind (V) component.

Isfflx=0 (adiabatic) Isfflx=1



Thank you! 



New Forecasting System

COAWST

Coupledsystems
Deliver data / information in 

different platforms

Case Studies

WRF ROMS

SWAN


