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• The world’s longest muddy coast
(1500 km): longshore redistribution
of Amazonian sediments

• Drift of giant mudbanks: dominant
macroscale geological controls

• Leading to considerable ecological
and socio-economic impacts.
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Giant mudbanks

© A. Gardel, CNRS-UAR LEEISA, French Guiana, 2003



Spreading mangrove

© C. Proisy, IRD-UMR AMAP, French Guiana, 2009



Mangrove-based ecosystem

© C. Proisy, IRD-UMR AMAP, French Guiana, 2023
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Erosion may rage during inter-bank phases

© C. Proisy, IRD-UMR AMAP, French Guiana, 2008



Erosion impacts on mangroves



Rice fields, Mana, 2003Habitations (Cayenne, 2011)

Erosion impacts on human infrastructures



But mangrove recover on new mudbanks



At the forefront of changes in the North Atlantic

! Decadal wave regimes influenced by the NAO 

! Wave swells caused by extreme climatic 
events can reach the Guianas 

Hurricane Ida
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! El Niño (persistent drought) and La Niña (persistent 
flooding) ?

1. Mortality of mangrove forests 
2. Indirect effects (insect infestation and defoliation) 



Towards a regional mangrove observatory
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Explaining coastal vulnerability through multiscale modelling
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1. Ocean waves 
control 

2. Mudbanks 
protect

3. Mangroves 
adapt

Coastal 
vulnerability? 

The MANG@COAST model
(Augusseau, Proisy, Gardel et al. in prep.)

Wave data from



Seasonal coastal vulnerability to erosion by waves
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No stationary processes.
!Each region has a 

unique story

AP ≠ FG≠ SU ≠ GY

!Short-term 
predictability only !

!Seasonal vulnerability

Sinnamary sector 
(inter-bank phase)

Iracoubo sector
(bank phase)



Anticipating regional coastal vulnerability with mangroves

Regional 
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Ad hoc satellite-based methods now scientifically ~operational

Towards a regional spatial observatory ?
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