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Abstract 

Mangrove ecosystems are highly biodiverse and help to mitigate climate change. They also 

provide critical goods and services to coastal communities. In Madagascar, Bay of Ambaro is 

one of the highest productive mangrove ecosystems contributing to several social, financial 

and environmental issues. Theses ecosystems have a great role in the local and national 

economy, and represent an important asset for the local community livelihood through fishing, 

wood and non-wood products. Nonetheless, mangrove forest is now showing clear signs of 

degradation. Thus, it is important to characterize mangrove degradation drivers and to evaluate 

their relative importance. The aim of this study is to assess and prioritize the main degradation 

driver in the study area in order to identify a hands-on management approach. So, in situ 

floristic inventories were carried out on 237 plots (10m x 10m). Dendrometric (height and 

diameter at the breast) and structural (density, diversity and natural recovery capacity) 

parameters were used to class mangroves using a hierarchical clustering on principal 

components (HCPC) with k-means consolidation method. Climatic parameters were extracted 

from WorldClim data (temperature, precipitation and wind speed), socio-economic data (main 

activities of each household and proportion of the household dependent on mangrove forest) 

were collected from focus group on 12 villages of the Bay of Ambaro and proximity variables 

(plot distance from the sea, villages, rivers and roads) were collected using free satellite images. 

A multiple-tree classification technique, namely Random Forest (RF), was adopted to model 

and ranks the responses of each mangrove degradation cluster to socio-economic, proximity 

and climatic factors. Three mangrove clusters have been identified by HCPC: i) high diversity 

mangroves, ii) high density and high natural recovery mangroves and iii) degraded mangroves. 

The RF results confirmed that factor importance varied across space, and the variability of 

proximity and socio-economic factors were more pronounced. The furthered understanding of 

the heterogeneous importance of different factors on the degradation of mangroves help to 

support more sustainable forest management practices and the development of more effective 

policies regarding ecosystem conservation and economic development.  
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