Mangrove ftraits influencing coastal protection under varying environmental
and eco-geomorphic conditions.
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. What’s Happening:
The Rising Threat

Small Island Developing States (SIDS) are experiencing rapid
and measurable impacts from climate change across natural
and manmade systems. The cumulative effects of rising
temperatures, intensified storms, and sea-level rise (SLR)
present an ongoing threat and current crisis in some areas.
Conventional “grey" infrastructure, such as embankments,
dykes, and sea walls, has long been the standard for coastal
defence. However, these methods face growing criticism.

A Nature-Based Solution (NBS) like Mangroves can provide
natural coastal protection, but their effectiveness is not
constant across space and time.

Research Gap

Strategies often incorporate mangroves as Nature-Based
Solutions for building climate resilience. However, there is
limited integration of ecological variability and trait-based
dynamics in predicting coastal protection.

Defining a systematic modelling approach that captures these
interactions and feedback mechanisms is critical to improving
the reliability of mangrove-based coastal protection.
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To determine how
mangroves provide a
reliable and stable coastal
defence, the interplay
between hydrodynamic,
morphological, and
ecological processes
must be examined.
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Key Mangrove Traits Influencing
Coastal Protection
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e Mangrove coastal protection is trait-dependent, not uniform

o Systematic model development is essential

o Effectiveness varies under different hydrodynamic conditions

e Probabilistic approaches are needed to capture real-world
variability




