
Methods

STEP 1 Land Type Classification

Input Data:

Pleiades multispectral image

Preprocessing: 
Orthorectification, resampling

and pan-sharpening 
(2 m ³ 0.7 m res)

Feature Extraction: 
Zonal statistics 

across RGB NI bands

Manual Training Samples: 
Land type

Classification: 
Support Vector Machine.

Study area
" St. Louis Estuary is situated in the northern coast of Senegal in western 

Africa.
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Motivation
• Increasing awareness of the effects of climate change in coastal regions, 

with effects of sea level rise, storm surges and energetic storms that lead to 
estuary flooding.
• Flood vulnerability is difficult to assess in most locations due to lack of 
information. 
• The aim is to obtain flood vulnerability maps combining remote sensing and 

numerical modelling techniques, in the Senegal River Estuary
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Conclusions

The analysis shows that the buildings classification is the most impacted

followed by vegetation and roads. Thus urban areas dominate land use,

making them key targets for mitigation. 

The most severe scenario resulted in 4.1 km² of flooding, primarily

affecting Sor Island in its northern section, followed by St. Louis Island.

This study highlights the flood-affected areas at a district level, offering

relevant understanding for the development of effective adaptation strategies,

disaster planning in the Senegal River Estuary.  

STEP 2 Flood-Prone Area Assessment with HEC-RAS

•Model: HEC-RAS 2D v6.5 used to simulate surface water elevation and flood 
extents
•Preprocessing: DEM (2 m resolution from Pleiades stereo + 0.5 m 

panchromatic + bathymetry)
•Simulation: 2D grid (30× 60 m), unsteady flow mode, four flood scenarios
•Inputs: River Extreme Water levels from 1964–2018 (2.3 m); SLR scenarios 
(0.6 m, 1.1 m); extreme sea levels (2.1 m)
•Post-processing: Output exported to GIS (shapefiles) for spatial analysis

STEP 3 Integrated Flood Impact Analysis
•High-resolution spatial analysis of flood vulnerability by land type at District-
level.
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REWL (m) SLR (m) ESWLE (m)
Case 1 2.3 - -
Case 2 2.3 0.6 -
Case 3 2.3 1.1 -
Case 4 2.3 1.1 2.1


