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How  effective  are  the  various  methods  in

increasing the mangrove area among those proposed in 6 ecological mangrove

restoration sites in Senegal, Benin, Costa Rica, and Philippines?
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Material and Method

Study sites
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Mono River mouth, Benin 

5 

Avicennia germinans

Saloum Delta, Senegal 

6 

Chrysobalanus icao

Senegal River mouth, Senegal
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Casuarina  equisetifolia
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Cuajiniquil, Costa-Rica 

8 

Avicennia  germinans Rhizophora  mangle

Chomes, Costa-Rica 

9 

Tambaliza, Philippines 

10 

Avicennia sp. Rhizophora sp

Table 1 - Restoration projects information (WACA: West Africa Coastal Areas Management
Program)
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Table 2 - Restorations actions undertaken for each site.

Satellites images 
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Table 3 - Technical characteristics of the satellite images taken of the restoration sites.

Remote sensing processes 
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Figure 1 - Radiometric curves defining nine classes of cover (Saint-Louis River mouth site, Senegal,
2017, Landsat 8 Operational Land Imager (OLI) sensor)
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Figure 2 - Classification of cover within the mangroves class (Saint-Louis River mouth site, Senegal,
in 2017, Landsat 8 OLI sensor)

Figure 3 - Radiometric curves defining five classes stacked in the first mangroves cluster (Senegal
River mouth site, Senegal, 2017, Landsat 8 OLI sensor)
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Table 4 - Kappa coefÏcients from error matrix
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Results 
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Mono River mouth, Benin 
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Figure 4 - Detected changes in land and water cover for Mono River mouth site between 1988 and
2017 (Landsat 8 OLI sensor)

Figure 5 - Detected changes in land and water cover for Mono river mouth site between 2016 and
2021 (Landsat 8 OLI sensor)

Saloum Delta, Senegal 
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Figure 6 - Detected changes in land and water cover for Saloum Delta site between 1988 and 2017
(Landsat 8 OLI sensor)

Figure 7 - Detected changes in land and water cover for Saloum Delta site between 2017 and 2021
(Landsat 8 OLI sensor)

Senegal River mouth, Senegal
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Figure 8 - Detected changes in land and water cover for Senegal River mouth site between 1988 and
2017 (Landsat 8 OLI sensor)

Monitoring mangrove restoration projects in Senegal, Benin, Costa-Rica, and P...

Dynamiques environnementales, 53 | 2024

14



Figure 9 - Detected changes in land and water cover for Senegal River mouth site between 2017 and
2021 (Landsat 8 OLI sensor)

Cuajiniquil, Costa-Rica 
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Figure 10 - Detected changes in land and water cover for Cuajiniquil site in Costa-Rica between
2016 and 2021 (Sentinel-2 sensor)

Chomes, Costa-Rica
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Figure 11 - Detected changes in land and water cover for Chomes site in Costa-Rica between 2016
and 2021 (Sentinel-2 sensor)

Tambaliza, Philippines 
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Figure 12 - Detected changes in land and water cover for Tambaliza site in Philippines between
2016 and 2022 (Sentinel-2 sensor)

Discussion & Conclusion
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Table 5 - Changes in mangrove cover for the sites analysed in this report
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(No change: < 2%; Little improvement: 2-10%; Good: 10-30%; Very good: > 30%)

Results interpretation by site 

Mono River mouth, Benin
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Saloum Delta, Senegal

40 et al

et al

Senegal River mouth, Senegal

41 

et al

Cuajiniquil, Costa-Rica 
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Chomes, Costa-Rica 
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Tambaliza, Philippines 
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General interpretation 
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Limits

Satellite images
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Comparisons of sites spread over several world regions
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