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and the spilled oil volume was 13.42 m³. The information 
regarding the spill was cordially given by the Brazilian 
Environmental protection Agencies and the Brazilian Navy. 

IV. RESULTS AND DISCUSSION 

A. Hydrodynamic 

Because the major influences on the oil path in this 
region are the winds and currents [12], the hydrodynamic 
results of this work are focused on the behaviour of the 
costal wind-driven currents and the sea surface height (SSH). 

 

 
 Temporal variability of: A) Sea surface height; B) Wind speed Figure 4. 
and direction; C) Surface currents speed and direction. 

Fig. 4 shows temporal series of SSH, winds and surface 
currents.  These time series were obtained at the buoy region 
shown in Fig. 1 C and indicated by the “+” marker. The SSH 
is in the expected theoretical range for this region with 
values around 1.0 m. Throughout the simulation a 
bidirectional behaviour of coastal currents is observed. This 
pattern relies on the interchange of wind direction due to the 
passage of frontal meteorological system in this region. This 
pattern of the wind circulation was identified before for the 
SBS [5, 6, and 13] and the bidirectional behaviour of the 
coastal currents was presented at Tramandaí coast by [14, 
15]. 

Fig. 5 to 10 show the variability of the coastal currents 
and SSH in intervals of ten days. Colour gradients and 
vectors indicate the intensity and direction of the currents 
whereas white contours indicate values for SSH.  

 
 Spatial variably of surface currents and SSH for 1st of January. Figure 5. 

 
 Spatial variably of surface currents and SSH for 10th of January. Figure 6. 

 
 Spatial variably of surface currents and SSH for 20th of January. Figure 7. 
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 Risk (or probability) map for the oil spill event reaching the Figure 11. 

coastline. 

V. FINAL CONSIDERATIONS 

The conclusions of this work are: 

• The hydrodynamic behaviour is regulated by the 
winds and bottom topography showing a 
bidirectional pattern throughout the simulation; 

• The major features of the coastal circulation were 
well represented by TELEMAC-3D, such as the 
alternation of the current directions due to the wind 
field, the coastal meanders and the bottom induced 
topography.  

• The oil slick reaches the coast line after 10 hours 
induced by the averaged currents and wind field; 

• The oil weathering is responsible to an increase of 
4% in oil density leading the vertical circulation 
processes of the oil spilled; 

• The main endangered area is a sand dune field near 
Cidreira city. 
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