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Catchment 

• Morphology:  

– 745 Km2 

– N-S topographic gradient 

– Coastal aquifers 

• Rainfall 

– Semi-arid 

– N-S pluviometric gradient 
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Catchment 
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Catchment: Nutrient Load 

WWTP (project pop)     N exports (kg/ha.yr)               

Nitrogen: 

• WWTPs: 590 ton N/yr 

• Diffuse sources: 560 ton N/yr 

 

Phosphorus: 

• WWTPs: 85 ton P/yr 

• Diffuse sources:  180 ton P/yr 
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Temporal complexity: rainfall events 
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Lagoon 

• Area: 18 – 91 km2 

• Volume: 45 – 210 x 106 m3 

• Main forcing: 

– Tide: 1 – 3.5 m 

• Salinity: 

– 36 most of the year 

– Slightly hypersaline in 

summer 

– Sporadic storms lower 

salinity 

? Low residence times 

 

~ 50 km 

~ 6 km 
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Shelf 

• Gulf of Cadiz 

• Narrow shelf 

• Main forcing: 

– Wind 

– Heat fluxes 

– Meso-scale circulation 
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SWAT domain 

• 18 contact points between the catchment 

and Ria Formosa 

• Simulation of 87% of the catchment area 

Outlets (400 ha)                 

Water quality           

Hydrometry    

Hydrological network    

Catchment (per 

subcatchment area 

threshold) 

1000 ha  thrs     

400 ha thrs      

100 ha thrs      

10 ha thrs      

Full catchment  

Simulation challenges: 

   Estuaries with tidal influence 

   Salt marshes 

   Dune barrier 

   Salt pans 

   Urban areas 
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Hydrodynamic model 

Flow 
Tide 

Waves 

Water Quality / Ecological Modelling 

Delft3D - Flow 
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Delft3D-Flow domain 
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Simulation challenges: 

   - Drying and flooding 

   - Evaporation 

   - Coupling with meso-scale 

     processes 

Cell size: 

   ~ 30 m in narrows 

   ~ 100 m in the lagoon 

   ~ 500 m at the shelf 

Extent: 
   - 80 km E-W 

   - 20 km N-S 

   - 30 x 103 grid points 
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Lagoon and Shelf  
• Key processes 

– Tidal response 

– Drying and flooding 

– Evaporative processes 

– Inner-shelf circulation 

– Stratification at the shelf 

• Boundary conditions 

– Tide: global tide model (FES2004) 

– Wind : local weather station 

– Heat: NCEP reanalysis 

– Runoff: SWAT 

– Meso-scale: regional model (ROMS) 

• Upscaling: 

– From 30 x 103 cells to 52 boxes 
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Products 
• Catchment 

– Daily series of water flow 

and nutrients 

– Calibrated catchment 

model 

• Lagoon and shelf 

– Upscalled water flows 

– Calibrated hydrodynamic 

model 

 



P
ro

g
re

ss
 

Conclusions and outlook 

 

• Compilation and analysis of availabe 

information 

 

 

 

• Delft3D-Flow design 

 

 

 

• SWAT design 

 

• Delf3D-Flow calibration 

 

 

• SWAT application 

• Delft3D-Flow scenario runs 

• Transport upscalling 
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