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Summary

• SOMA Op. System (Coast of 

Algarve)

• Op. System

• Wave Modelling

• Lagrangian Drifters & Oil 

Spill

• AUV Campaigns

• BASIC – Cartagena 

(Colombia)

• Op. System

• Field Campaigns

• BASIC – MPA (Colombia)

• DR – SARGASSUM 

(Dominican Republic)

• Modelling (calibration)

• Field Experiments

• MOHID Scalability 



SOMA (Sistema Operacional de Modelação

do Algarve)



SOMA Op. System (Coast of Algarve)

(Janeiro et al., 2017)

Two downscaling models

3D, 50 cartesian layers

▪ Level 1: 2 km grid

▪ Level 2: 1 km grid

▪ CMEMS Mercator

▪ NKUA Skiron

▪ FES2014 (Level 0)

o Physics (u, v, S, T)
o Drifters / Oil Spills
o Waves
o Sediments

https://doi.org/10.1016/j.jmarsys.2017.04.005


SOMA Op. System (Coast of Algarve)

(Mendonça et al., 2023)

SMS Coastal

https://doi.org/10.3390/jmse11081606


SOMA Op. System (Coast of Algarve)

▪ Environmental monitoring

▪ Oil spill

▪ Search and Rescue

°°°

Blue 
Ocean

Green 
Ocean

White 
Ocean

(https://soma.ualg.pt/) (https://cima-somathredds.ualg.pt/thredds/catalog.html)

https://soma.ualg.pt/
https://cima-somathredds.ualg.pt/thredds/catalog.html
https://cima-somathredds.ualg.pt/thredds/catalog.html
https://cima-somathredds.ualg.pt/thredds/catalog.html


SOMA Op. System (Coast of Algarve)

Mills et al., (Submitted)

Wave Modelling

https://doi.org/10.3390/jmse11081606


SOMA Op. System (Coast of Algarve)



SOMA Op. System (Coast of Algarve)

Oil Spills



SOMA Op. System (Coast of Algarve)

AUV Campaigns



BASIC – Cartagena, Colombia



Bathymetry 
Cartas Nauticas

Wind & Atm. Flux.
NAM 3h, 1 point

Boundaries
Tide: FES

T, S Campaigns

Field Data 
(Density)

Level 1: 3D Baroclinic
DX=2Km

Level 2: 3D Baroclinic 
DX=1Km

7 Sigma Layers (5m)
+

15 Cartesian Layers

3 days Forecasts
U, V, W, T, S

3 days Forecasts
Oil Spill Accidents

Field Data 
(Susp Sed)

3 days Forecasts
Water Qual./HABs

BASIC – Cartagena, Colombia



SMS Coastal

BASIC – Cartagena, Colombia



Field Campaigns

BASIC – Cartagena, Colombia

Tosic, M. et al, 2018 
https://doi.org/10.1016/j.ecss.2017.08.035

Tosic, M. et al, 2019a
https://doi.org/10.1016/j.jenvman.2019.01.104

Tosic, M. et al, 2019b 
https://doi.org/10.1016/j.marpol.2019.103641

Tosic, M. et al, 2019c 
https://doi.org/10.1016/j.ecss.2017.08.013

https://doi.org/10.1016/j.ecss.2017.08.035
https://doi.org/10.1016/j.jenvman.2019.01.104
https://doi.org/10.1016/j.marpol.2019.103641
https://doi.org/10.1016/j.ecss.2017.08.013


http://bahiacartagena.omega.eafit.edu.co/

Web Portal

BASIC – Cartagena, Colombia

http://bahiacartagena.omega.eafit.edu.co/


BASIC – MPA, Colombia

PhD Diogo Moreira



BASIC – MPA, Colombia

Level 0

Level 1

• 3D Hydrodynamic Model

• Uniform Grid

• Horizontal Resolution: 663 m

• 13,726 Water cells

• 50 Vertical Layers

• Deepest Point: 2000 m

• 2D Tidal Model

• Uniform Grid

• Horizontal Resolution: 2 km

• 5768 water cells

Boundary conditions:

• CMEMS (Hydro)

• NAM (Meteo)



BASIC – MPA, Colombia



BASIC – MPA, Colombia

 

      
June 
2024       

    
Salinity 
(PSU)    Temperature (ºC) 

  
Surface 
Layer  

Full 
Domain Point 

Surfuc
e Layer  

Full 
Domain Point 

R-Squared 0.30 0.87 0.80 0.58 0.97 0.72 
Pearson 0.55 0.93 0.89 0.76 0.98 0.85 

Spearman 0.62 0.84 0.78 0.65 0.79 0.50 
RMSE 0.59 0.57 0.56 0.46 1.38 1.16 
BIAS -0.56 -0.53 -0.53 0.22 -0.80 -0.76 

Comparison

With AMSEAS



BASIC – MPA, Colombia



Sargassum fate in Dominican Republic



Sargassum fate in Dominican Republic

Work Plan to:

Develop a hydrodynamic model 
coupled with a lagrangian model 

using global forecast

Calibrate and validate the model with 
observational data

Integrate Sargassum 
biological variables in the 

model

Implement the model 
operationally

Create hazard and risk 
maps



Sargassum fate in Dominican Republic

Level 0
Level 1

• MOHID Modelling System

• 3D Baroclinic

• Velocity, Salinity and Temperature

• Bathymetry: EMODNET

• Forcing CMEMS and NAM

• 277 x 199 Horizontal Cells

• Cell size ≈ 5km

• 50 vertical cartesian layers



ARGO buoys

Sargassum fate in Dominican Republic

Hydrodynamic model calibration and validation:

• Hurricane Beryl

• Hurricane Ernesto

• Anticyclonic Conditions

Ocean Gliders



Argo Buoys and Gliders

Hurricane Beryl
(01-04 July 2024)

Google INEGI



Sargassum fate in Dominican Republic

ºC

Model simulation during 

Hurricane Beryl



Sargassum fate in Dominican Republic

Salin. RMSE: 0.097 psu

Salin. R: 0.988

Comparison Argo Buoy #1902365:

Temp. RMSE: 0.622 ºC

Temp. R: 0.997



Sargassum fate in Dominican Republic

Salin. RMSE: 0.104 psu

Salin. R: 0.990

Comparison Glider #4802960:

Temp. RMSE: 0.405 ºC

Temp. R: 0.998



Sargassum fate in Dominican Republic



Sargassum fate in Dominican Republic

Field Campaigns



MOHID Scalability (OpenMP vs MPI)



MOHID Scalability (OpenMP vs MPI)

Metrics:

• Speedup is a measure of the time gain (reduction) of using several cores, when 
compared with using a single core:

𝑆𝑛 =
𝑇1
𝑇𝑛

Where 𝑇1 is the time elapsed using 1 core and 𝑇𝑛 is the time elapsed using 𝑛 cores

• Efficiency is measured as:

𝜀𝑛 =
𝑆𝑛
𝑛



MOHID Scalability (OpenMP vs MPI)



MOHID Scalability (OpenMP vs MPI)



MOHID Scalability (OpenMP vs MPI)

What to do with 

our 100 + core 

servers ?



Thank You
Flávio Martins

fmartins@ualg.pt
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