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Introduction
Mangroves and the ecosystem services they provide to atoll communities are vulnerable to climate change, as these systems must keep pace with sea level rise (SLR) by accumulating sediment. The situation is critical on low-lying Pacific atolls that lack sediment supplied by rivers. Ouvéa Atoll (New Caledonia) provides a natural laboratory to explore the fate of these endmember systems, with hundreds of Pacific atolls threatened by rising sea levels. Ouvéa’s mangroves are dominated by Rhizophora stylosa and Bruguiera gymnorrhiza, which are two common mangrove species widely distributed in the Indo-Pacific region. 

Objectives
The objective of this research was to determine if sediment-poor mangrove systems on atolls will keep pace with accelerated SLR over the coming decades. They must achieve this entirely through organic-sediment production and below-ground biomass (e.g., leaf litter, root growth) or by accumulating carbonate sediment produced by other plants and animals (e.g., calcareous algae, coral). The findings of our study of the Njiméc mangrove forest are also keenly sought by the Téouta people whose tribal lands encompass this forest, which they highly value as a food basket that is also entwined with the tribe’s origin story.    

Methodology
We combined observations and modelling over seasons-to-decades to determine mangrove resilience to SLR. Measurements included bed elevation trends, sedimentation, freshwater and sediment source tracing, mangrove growth (above & below-ground), organic-carbon sequestration and habitat mapping, incorporating remote sensing. These data informed projections of the likely fate of the Ouvéan mangroves using the ecosystem model WARMER.  This research is the first to quantify/identify the loss of elevation in sediment-poor atoll mangrove systems using a range of complimentary measurements and modelling. 

Findings
Our modelling studies suggest that these atoll mangroves are likely to be lost to SLR from mid-century. Organic sediment production will be insufficient to maintain mangrove elevation relative to sea level that is optimal for survival. On Ouvéa, SLR impacts are compounded by tectonic subsidence and substrate elevation loss (several mm/yr). We highlight the importance of sediment supply and local tectonic setting to the resilience of coastal wetland systems to SLR over the coming decades.

Significance of the work for policy and practice 
Our approach incorporates cost-effective and robust monitoring with state-of-the-art modelling. These complementary strands can provide critical information to identify adaptation options for the atoll end-member environments of Pacific Island nations that are most vulnerable to sea level rise.  In addition to providing communities with likely timeframes for, and spatial patterns of species-specific mangrove loss, this complimentary monitoring-modelling approach could be used to identify areas where landward migration of mangroves could be enabled and identify islands where intervention/restoration efforts are most likely to be successful.    
 




