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Risks & Losses Are Rising

Munich Re, 2018. Natural Catastrophes 2017. Press Release
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Recommended Approach: Expected Damage Function
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Guidelines for Valuing Coastal Protection 
Services from Mangroves and Reefs

M W. Beck & G‐M Lange (eds)
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Global Flood Protection Savings from Coral Reefs
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Annual Benefits of Reefs for Flood Reduction

Beck et al. 2018. The Global Flood Protection Savings Provided by Coral Reefs. Nature Communications.
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Annual Expected Benefits from Reefs: 
Avoided Flood Damage in $M/20 km coastline

Beck et al. 2018. The Global Flood Protection Savings Provided by Coral Reefs. Nature Communications.

Annual Expected Benefits of Reefs for Flood Protection

($Millions)
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Annual Flood Reduction Benefits from Mangroves

Countries Where Mangroves Provide Greatest 
Annual Flood Reduction Benefits
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Benefits of Coral Reefs for Risk Reduction (1in100yr flood)

Benefits of Coral Reefs for Risk Reduction
Informing FEMA & Puerto Rico Recovery Efforts
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 625 Million US$
 15% avg reduction 
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www.lloyds.com/coastalresilience

Narayan, Beck et al. 2017. Scientific Reports.

Effects of Marshes on Sandy Flood Damages

Economics of Climate Adaptation

Katrina

Aims
• Work with worlds 2nd largest re‐insurer
• Public cost effectiveness model that includes nature
• Identify where nature‐based defenses are cost effective
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>3,200 Nodes (Zipcodes) to register 
Hazards  and Damages

The regional domain: The Gulf Coast of US  

Economics of Coastal Adaptation

Reguero, Beck et al (2018). PLOS ONE

Benefit to Cost ratio

Averted Damages ($ Billions)
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STORM SURGES AND EROSION 
ARE THREATENING GRENADA

Global to Local Connection
PILOT PROJECT: GRENVILLE BAY, GRENADA

WE ARE BUILDING ARTIFICIAL 
REEFS TO BREAK WAVES, REDUCE 
EROSION, NURTURE CORAL AND 

PROTECT PEOPLE 

REEF RESILIENCE & INSURANCE FUND
IN QUINTANA ROO, MEXICO 
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Implications and Opportunities

• Include Nature in Industry Risk Models

• Private incentives‐ Insurance, Resilience Bonds

• Public incentives‐ Pre‐ and Post‐ disaster spending (special 
purpose tax districts, FOPREDEN)

• Prioritizing Natural Infrastructure in Policy (Philippines 
Greening Program, US ACoE)

Photo credit: Jim Wright/LightHawk/TNC

SUMMARY

• Wetlands and reefs reduce flood risks

• We can rigorously values these benefits to:

o Inform adaptation & development planning 

o Support Natural Infrastructure Projects
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Thanks to the Funders

International Climate Initiative


