
Mangrove ecological services at the forefront 
of coastal change in the French overseas 

territories

Thibault Catry, Trégarot Ewan, Caillaud Anne, C. Cornet Cindy, Taureau Florent, 
M. Cragg Simon, Failler Pierre

Oceania Geospatial Symposium, November 2022

thibault.catry@ird.fr



Mangrove ecosystems globally are expected to be substantially influenced by climate change-related 
physical processes in the future.

Context of the study

Advanced modellings are, therefore, needed to understand the cumulative
effects of multiple risks on mangroves, and to predict their context-dependent
response to climate change and other anthropogenic pressures

Mangroves are one of the most effective ecosystems on Earth to mitigate and to adapt to the effects 
of climate change.

Complexity of mangrove ecosystems.

Located in a wide range of geographical contexts, not all mangroves are thus equal in the face of
rising sea levels and storm surges.



Examine the vulnerability of mangroves to anthropogenic drivers and global changes to adjust their
provision of services to humans, based on the assumption that an increase in habitat vulnerability is
likely to decrease the supply of ecosystem services.

Objective of the study

Provide the first ecosystem services valuation of all mangrove forests present in the French Overseas
territories.

Present the distribution of mangrove forests in French Overseas territories. 

Provide a tailored assessment of mangroves production functions using the
vulnerability index that we developed specifically for this exercise and present the
monetary value per territories of each ecosystem services.



https://doi.org/10.1016/j.scitotenv.2020.143004



Mangroves in French Overseas territories are widely distributed across the Earth and therefore, grow
under many different geomorphic settings, environmental conditions and anthropogenic pressures.

Area of interest

Distribution of 
mangroves in French 
overseas territories



Methodology

Operational flow chart for the assessment of ecosystem services provided by mangroves in French overseas territories

The real version…



Methodology

Operational flow chart for the assessment of ecosystem services provided by mangroves in French overseas territories

VULNERABILITY SCORE BY TERRITORY
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The simplified, friendly version…



Mapping of mangrove and level of arificialisation/urbanization

Mangrove mapping in French overseas territories (2016) was updated using a mixt approach combining 
Sentinel-2 images from 2020 and manual photo interpretation to adjust the contours.

Net Primary Production values based on MODIS images were provided by NASA (AppEEARS application) 



Ecosystem vulnerability and production function weighting

Criteria for ranking
mangrove vulnerability in
French overseas territories.

Scores range from 1 to 5.
5 = most vulnerable

category

Vulnerability assessment

Low vulnerability of mangroves in French Guiana, the Scattered Islands, New-Caledonia, and Wallis

Mangroves presenting the highest vulnerability are in the Lesser Antilles



Ecosystem vulnerability and production function weighting

Coastal protection

Economic value of the service of coastal protection provided by mangroves annually in the French
overseas territories expressed as mean [min-max] according to the cost of each artificial structure.

Mean annual value reaches 440 million euros per year for all French overseas territories. 
The value would be 568 million euros per year if we did not consider the vulnerability of mangroves.



Ecosystem vulnerability and production function weighting

Carbon sequestration

Annual monetary value of the service of carbon sequestration by the mangroves of the French overseas
territories (€ year−1 ).

Mangroves sequestration rate in French overseas territories reaches on average 41.14 tCO2 eq ha−1 yr−1 
from the NPP MODIS product.

The service of carbon sequestration reaches an annual estimated value of 938 ± 427 million euros.
The value would be around 1190 ± 539 million euros if we considered the mangroves were not
vulnerable to anthropogenic pressure and climate change



Ecosystem vulnerability and production function weighting

Water purification

Water purification annual monetary value in the mangroves of the French overseas territories (€/year).

Annual value of the service of water purification to be on average 109 million euros, which is 31 million
less than if mangroves were not considered vulnerable.



Ecosystem vulnerability and production function weighting

Fish biomass production

Fish biomass production annual monetary value of mangroves in the French overseas territories (€ year−1).

French mangroves produce annually 10,323 ± 1457 tons of fish, that correspond to a monetary value of 
89 million euros on average, that is 79% of the maximal monetary value if mangroves were considered in 
excellent condition.



Overall mangroves services to mitigate coastal change

We estimated mangroves' services to mitigate coastal change at € 1.6 billion per year. 

Ecosystem services provisioning is the lowest in the French West Indies due to higher vulnerability.



Conclusions

Mangroves provide essential ecosystem services in French overseas territories, and contribute to the 
good functioning of coral reefs and seagrass beds.

Money-wise, the service of carbon sequestration has the highest value and directly mitigates climate 
change through its feedbacks on atmospheric carbon concentration. 

The vulnerability index used here is a first step in adjusting mangroves production functions in French 
overseas territories, and lots of other parameters could be included

Assessment of mangroves' ecosystem services at the French national scale, with conclusions that can 
be directly useful to managers and decision-makers. 

This study isn't a global framework for monetary valuation of mangroves in France but is rather a
starting point for more detailed, territory-specific valuation.
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