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People and assets are increasingly vulnerable to coastal 
hazards



Nature-based Solutions in ports

World Bank (2025)



What are living shorelines?

Nature-based Solutions that use habitats such as oyster reefs, 
mangroves, saltmarshes and seagrasses to protect coasts.



What are living shorelines?



How do living shorelines work?

Wave attenuation 
due to roughness

Wave attenuation by 
depth-induced 

breaking

Erosion mitigation 
within ecosystem

Morris et al. 2021. ESCC Hub Report



What are potential benefits?

Morris et al. 2021. ESCC Hub Report



Considerations for the use of living shorelines

Morris et al. 2021. ESCC Hub Report

• Physical: waves, tides, depth, sediment
• Ecological: recruitment, species tolerance, 

connectivity
• Infrastructure: navigation, safety, assets
• Governance: approvals, monitoring, stewardship
• Socio-cultural: values, social license



Examples relevant to ports: mangroves



Morris et al. 2023. Journal of Environmental Management

Chan, Swearer and Morris. 2024. Estuaries and Coasts

Examples relevant to ports: mangroves



Examples relevant to ports: mangroves

World Bank: Jakarta fishing port



Examples relevant to ports: reef-based

Tyndall Airforce Base, FloridaMorris et al. 2026. PNAS



Examples relevant to ports: reef-based

1 year

≈ 3 years



Examples relevant to ports: reef-based

Loxahatchee River District Port of Rotterdam



The future port shoreline

Conceptual image placeholder

Designing ports using a spectrum of approaches where nature 
becomes part of the infrastructure system



The future port shoreline

www.livingshorelines.com.au

Designing ports using a spectrum of approaches where nature 
becomes part of the infrastructure system
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