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Services from Mangroves and Reefs
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Valuing Coastal Processes & Reef Loss
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Global Flood Risk and Saving from Coral Reefs
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Beck et al. 2018. Nature Communications.



Annual Expected Benefits of Reefs for Flood Protec7on
($Millions)

Beck et al. 2018. Nature Communications.



Annual Expected Benefits from Reefs: 
Avoided Flood Damage in $M/20 km coastline

Beck et al. 2018. Nature Communications.



Risks Increase with Sea Level Rise

Beck et al. 2018. Nature Communications.
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Reguero et al. (2019). Nature Communcations



Our Approach for 
Assessing Coastal 
Protection Value: 

….with a few more orders 
of resolution and precision

Storlazzi, Reguero, Beck et al. (2019) 



1-in-100yr



USA Hi-Res Reef Benefits: 
$ of Averted Damages by Storm Return Period



Storlazzi, Reguero, Beck et al. (2019) 



Benefits of Coral Reefs for Risk Reduc4on
Informing FEMA & Puerto Rico Recovery Efforts

$100 Billion in 
Recovery Funding
For 2017 hurricanes



Benefit:Cost (B:C) for Reef Restoration 
Using FEMA’s BC Analysis Tool

Hypothetical Example:

Actual Work in Progress 

Benefit:Cost Ratio
< 0.5
> 0.5
> 0.75
> 1
> 2 



Annual Flood Reduction Benefits 
from Mangroves

Losada, Beck etal. 2018. The global value of mangroves for risk 
reduction. TNC, Berlin.

file:///C:/Users/mbeck/Dropbox/nature.org/globalmangrovesriskreductiontechnicalreport


Benefits of Mangroves in the Philippines:
Comparing Benefits to Socially Vulnerable People vs Property

People Below Poverty Property

Menéndez, Losada, Beck et al. 2018. Ecosys Services



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 



Wave Height

Reguero, Beck,  et al.  2018. Env. Mgmt. 210:146-161.



The reef at low tide 



Financing Natural Infrastructure 
For Coastal Flood Damage Reduction 

www.lloyds.com/coastalresilience

Catalyzing Public and Private Investment
In Reef Restoration

• Significant Funding
• Insurance 

opportunities
• Recovery Funding is 

biggest source
• Need critical data on 

benefits & costs
• All approaches for 

funding gray infra 
open to Nat Infra

http://www.lloyds.com/coastalresilience


REEF RESILIENCE & INSURANCE FUND
IN QUINTANA ROO, MEXICO 



Combining Reef Restoration & Insurance 
to Build Resilience

Insurance 
Payout

Resilience
Investment Risk Premiums

Risk Reduction
Effects

Investment 
Amortization

Reduction of 
Contingent Liability 

A resilience insurance 
solution overcomes trade-
off between risk reduction 
& risk transfer: 

• Up front reef restoration 
investment reduces risk

• The risk mitigating impact 
reduces premiums

• An incentive is created for 
restoration & risk transfer



SUMMARY

• Reefs reduce flooding and erosion
•We can rigorously values these benefits
•We can priori9ze based on Benefit:Cost
• And iden9fy innova9ve funding opportuni9es
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Science for Nature and People Partnership 
Request for Proposals Due Date: 25 April 2016, 9:00 am PDT 

Website: www.snap.is    For inquiries email proposal@snap.is 

 
 

 
  

The Science for People and Nature Partnership (SNAPP) was founded by The Nature 
Conservancy, the Wildlife Conservation Society, and the National Center for Ecological 
Analysis and Synthesis (NCEAS) at the University of California, Santa Barbara. The SNAP 
Partnership delivers evidence-based, scalable solutions for problems at the collective interface of   
economic development, nature conservation, and human well-being. SNAPP funds and convenes 
multidisciplinary and cross-sector collaborations to catalyze innovative solutions with a clear 
pathway to implementation. We are pleased to announce the fourth annual Request for Proposals 
(RFP) for working groups to fill important knowledge gaps and advance solutions for people and 
nature. In this RFP, we are especially interested in receiving proposals from the development and 
humanitarian sectors as well as academia, governmental agencies, and conservation 
organizations. 

In September 2015, the United Nations adopted a new sustainable development agenda to end 
poverty, protect the environment, and provide prosperity for all people. To advance the 
sustainable development agenda, professionals from conservation and development fields must 
collaborate in inclusive, flexible, and innovative ways. With 23 SNAPP working groups that 
collectively include over 400 participants, representing 200 institutions from more than 30 
countries, SNAPP is providing an opportunity for such engagements. SNAPP is rapidly 
converting research into action by generating the type of applied science that today’s complex 
problems demand. The SNAP Partnership is inviting applicants to submit working group 
proposals to help realize the achievement of the Sustainable Development Goals. 

Interested applicants should carefully review the information in this RFP including AppendixA: 
Proposal Table. Proposals most likely to succeed are developed in collaboration with a member 
of the SNAP Partnership (see page 5). To apply, proposals should be uploaded as a PDF at 
http://www.nceas.ucsb.edu/snap/rfpform by 9:00 am PDT on Monday, 25 April 2016. 

Late or incomplete submissions will be returned without review. 

 
 

International Climate Initiative

Thanks
mwbeck@ucsc.edu

http://coastalresilience.ucsc.edu

mailto:mwbeck@ucsc.edu
http://coastalresilience.ucsc.edu/
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Economics of Climate Adaptation

Katrina

Aims
• Work with worlds 2nd largest re-insurer
• Public cost effecAveness model that includes nature
• IdenAfy where nature-based defenses are cost effecAve

Reguero, Beck et al (2018). PLOS ONE.



>3,200 Nodes (Zipcodes) to register 
Hazards  and Damages

The regional domain: The Gulf Coast of US  



Risk in 2030
High Economic Growth (3%)

2010 Development Climate Change 2030
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Reguero, Beck et al (2018). PLOS ONE



Economics of Coastal Adaptation

Reguero, Beck et al (2018). PLOS ONE

Averted Damages ($ Billions)

Benefit to Cost ratio



Ø 625 Million US$
Ø 15% avg reduction 

Difference in
Losses (%)

<-60

-60 to - 50

-50 to -25

-25 to -10

-10 to -5

-5 to -0.5

-0.5 to 0.5

0.5 to 5

5 to 10

10 to 25

25 to 50

50 to 100

>100

0

www.lloyds.com/coastalresilience
Narayan, Beck et al. 2017. Scientific Reports.

Effects of Marshes on Sandy Flood Damages

http://www.lloyds.com/coastalresilience
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Reef Restoration and Resorts in Dominican Republic



Implications and Opportunities

• Include Nature in Industry Risk Models
• Private incentives- Insurance, Resilience Bonds

• Public incentives- Pre- and Post- disaster spending, Green 
bonds

• Prioritizing Adaptation & Resilience-building Investments
• Prioritizing Natural Infrastructure in Policy (Philippines 

Greening Program, US ACoE)

Photo credit: Jim Wright/LightHawk/TNC



Type Sub-type Jamaica DR Grenada Florida All Other 
Caribbean

Global

Coral Reefs Planting 
Fragments

640,000 
(4)

2,025,000 
(1)

-- 2,469,000 (7) 1,286,000 (3) 61,000 (14)

Structural 
Restoration

-- -- 3,136,000 
(1)

11,300 (9) 2,964,000 (4) 60,000,000 (15)

Mangrove Planting 
Saplings

32,000 
(2)

-- 14,000 (1) 45,000 (47) 23,000 (3) 2,000 (57)

Hydrological 
Restoration

-- -- -- 141,000 (22) -- 4,000 (8)

Structures Seawalls -- -- 3,671,000 19,935,000 
(1)

19,818,000 (3)1 5,712,000 (1)

Levees -- -- -- 24,757,000 (2)1 3,136,000 (1) 
Breakwaters -- -- 17,871,000 

(1)
-- 20,658,000 (17)

Sea Dykes 11,675,0
00 (2)

-- -- -- --

Costs of Restoration for Flood Protection



Benefits



Creating Awareness
(and hopefully Political Will)


