
 

Michael W. Beck 
Borja Reguero 
Sid Narayan 

Flood Protection Savings  
Provided by Coral Reefs 

	



Why Coastal Protection Services?  
Coastal Hazards Are Real & Rising 



Key	Ques(ons	
•  When,	where	&	how	do	coastal	habitats	affect	flood	risk?	
•  Is	habitat	restora8on	cost-effec8ve	for	risk	reduc8on?	
•  Can	this	scien8fic	understanding	inform	incen8ves	for	
reducing	risks	with	ecosystems?	
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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. 
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Coastal	Funding	for	Conserva8on	&	Infrastructure	(10	Yrs)		

McCreless	&	Beck.	In	press.	Rethinking	our	global	coastal	investment	porMolio.			
Journal	of	Ocean	&	Coastal	Economics	
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https://www.wavespartnership.org/en/knowledge-center/ 
managing-coasts-natural-solutions 
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January 2016 

Beck, MW, G-M Lange (eds). 2016. 



Ferrario, Beck, Storlazzi, Micheli et al. 2014. Nature Comms 

Wave Energy Reduction By Coral Reefs  

88% 55% 97% 

Chapter 3: Reefs & Coastal Protection 



Chapters 4 & 5: Recommended Approach for Assessing  
Coastal Protection Value: Expected Damage Function 
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Assessing	the	Value	of	Reefs	in		
Reducing	Flood	Risk	

 Waves	Reefs	

Assets		



Rock Sand Coral reef Seagrass Mangroves 
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THE	STRUCTURE:	THE	REEF	 INLAND		
FLOODING	
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Framework for Estimating Coastal Protection Values 



v	

v	

1	m	

v	

1	m	

Valuing	Coastal	Processes	&	Reef	Loss	



Waves 

Surge 

Tide 

+ 

+ Seawifs 
Bathymetry  

(1X1km) 

60 yrs data 



Playa del Carmen 
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Global	Flood	Protec(on	Savings	from	Coral	Reefs 

Storm	Return	Period	(years)	
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Beck	et	al.		2016.	Mapping	Ocean	Wealth.	
Beck	et	al.	In	review	(revision).	The	Global	Flood	Protec8on	Savings	Provided	by	Coral	Reefs.	Nature	CommunicaDons.	



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

Beck	et	al.		2016.	Mapping	Ocean	Wealth.	
Beck	et	al.	In	review	(revision).	The	Global	Flood	Protec8on	Savings	Provided	by	Coral	Reefs.	Nature	CommunicaDons.	



Annual	Expected	Benefits	of	Reefs	for	Flood	Protec8on	

($Millions)	



www.maps.oceanwealth.org	



www.maps.oceanwealth.org	



Hi	Resolu8on		Valua8on		
of	Coral	Reef	Protec8on		

Across	the	USA	
	
	

TNC				UCSC				USGS	



As	in	Camus	et	al	(2011)	CEng	

Propaga8on	to	nearshore	using	SWAN	wave	model		
and	hybrid	downscaling		



Example	of	
spa8al	

resolu8on		



West	Maui	
1-in-10	year	Floodplain	with	Reef	

From	flood	depths	every	100	m	à	10	yr	Floodplain	
Floodplains:	1-in-	10,	-25,	-50,	-100,	-250	years			

Feet	



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 



The reef at low tide  



NOAA	Reef		Restora8on:		
Puerto	Rico		
Ship	Grounding	
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www.lloyds.com/coastalresilience	
	



Difference	in	Flood	Damages	Between	Wetland	Scenarios	
Wetland	Effects	on	Property	Damage	Reduc8on	during	Hurricane	Sandy	

Ø  625	Million	US$	
Ø  12	States	
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(Some)	Implica8ons	and	Opportuni8es	
•  Include	Nature	in	Industry	Risk	Models	–	They	ocen	
already	are	–	but	pooled.	

•  Private	incen(ves-	Insurance,	Resilience	Bonds	
•  Public	incen(ves-	Post	disaster	spending,	FEMA	

	community	insurance	
•  Priori(zing	Natural	Infrastructure	in	Policy	(DOT,	ACoE)	
•  Priori(zing	Conserva(on,	Restora(on	&	Resilience	
Investments	

Photo	credit:	Jim	Wright/LightHawk/TNC	



Summary	
•  	Strong	evidence	that	reefs	and	wetlands	can	
reduce	risks	

• 	We	can	account	for	these	benefits	
• 	Conserva8on	could	be	greatly	expanded	
• 	If	we	are	willing	to	change	some	prac8ces	



Thanks	to	the	Funders	
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Every 200 m: 



•  Beach width 

•  Protected by reef or 

not 

•  Hotel presence  




And coastal structures
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Benefits of Reefs in Puerto Morelos 

with	reef	


