
 
 

Climate & Disaster Risk Reduction: 
Building Coastal Resilience 



     

Coastal Hazards Are Real Now & Rising 

Presenter
Presentation Notes
There is limited agreement on the basic definitions of risk and vulnerability both within and between the disaster risk reduction and climate change adaptation communities (Renaud and Perez 2010). Following Shepard et al. (2011) : ‘‘vulnerability’’ is the susceptibility of both biophysical and social systems to a ‘‘hazard,’’ which is an event or occurrence that has the potential to cause harm to people and/or property. ‘‘Risk’’ is the likelihood or probability of such harm.



TNC’s GOAL 
Mainstream Natural Infrastructure as a Tool to 

Reduce Risk from Flooding, Storms, & Sea Level Rise 

Presenter
Presentation Notes
Nature-based defenses consistently identified as solutions by agencies, (re)insurers, and engineers. By 2020, nature-based defenses incorporated in 10% of flood risk reduction projects in 6 countries. Recent papers estimate that the costs of Adaptation 



Many Staff and Partners 

• TNC Global & NA Marine & Freshwater 
• TNC chapters – USA, Mexico, Caribbean 
• Partners- Univ. So. Miss., NOAA, USGS, United 

Nations U., NASA- Goddard, ASFPM, UCSC, Nat 
Cap Project & 30+ others 
 



Wave Height 

Assets  

Presenter
Presentation Notes
Many of you like me might be really surprised to learn that we are focusing a great deal of time working on Coastal Hazards Coastal Engineering and Re-Ins and understanding the 



TNC Strategic Approach 

Outcomes:  
Nature-based defenses consistently identified as solutions 

by agencies, (re)insurers, and engineers  
By 2020, nature-based defenses incorporated in 10% of 

flood risk reduction projects  
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TNC Resilience Science 2011-2013 

• Arkema, Kareiva et al. 2013. Coastal habitats shield people and property from sea-level rise and 
storms. Nature Climate Change. 

• Beck, Shepard. 2012. Coastal habitats and risk reduction. In World Risk Report 2012. Alliance 
Development Works, Berlin.  

• Ferrario, Beck, Shepard et al.. In review. Coral reefs are effective for coastal hazard risk reduction: a 
global meta-analysis. Nature Communications.  

• McIvor, Spalding et al. 2012. Reduction of wind and swell waves by mangroves. Natural Coastal 
Protection Series (NCPS): TNC & WI. 

• McIvor, Spalding et al. 2013. Storm surge reduction by mangroves. NCPS: TNC & WI. 
• McIvor, Spalding et al. 2013. The response of mangrove soil surface elevation to sea level rise. 

NCPS: TNC & WI. 
• Shepard, Agostini, Gilmer, Beck et al. 2012. Assessing future risk: quantifying the effects of sea 

level rise on storm surge risk for the southern shores of Long Island, New York. Natural Hazards 
• Shepard, Crain, Beck. 2011. The protective role of coastal marshes: a systematic review and meta-

analysis. PLoS ONE. 
• Spalding et al. 2014. Coastal ecosystems: a critical element of risk reduction. Conservation Letters.  
• Spalding et al. 2014. The role of ecosystems in coastal protection: adapting to climate change and 

coastal hazards. Ocean & Coastal Management. 
 
See www.coastalresilience.org/resources 
 

http://dx.doi.org/10.1038/nclimate1944
http://dx.doi.org/10.1038/nclimate1944
http://www.nature.org/ourinitiatives/habitats/oceanscoasts/howwework/world-risk-report-2012-pdf.pdf
http://www.naturalcoastalprotection.org/documents/mangroves
http://coastalresilience.org/sites/default/files/resources/storm-surge-reduction-by-mangroves-report.pdf
http://www.springerlink.com/content/p85t032723506176/fulltext.pdf
http://www.springerlink.com/content/p85t032723506176/fulltext.pdf
http://bit.ly/vfAHvT
http://bit.ly/vfAHvT
http://www.coastalresilience.org/resources







Ferrario, Beck et al. In review. Nature Communications . 

Wave Energy Reduction By Coral Reefs  

88% 55% 97% 

Presenter
Presentation Notes
We examined Wave height, Wave Band – all pointing to really significant role.18,000 papers on reef ecology and geology in the last 20 years. 182 papers that noted the role of reefs in wave attenuation, wave energy, or wave breaking. Extract data from 18 independent publications that covered reefs from the Caribbean, Maldives, Australia, China, Japan, Guam and Hawaii. There were more than 5,000 papers that noted coral reef fish and fisheries. 



Presenter
Presentation Notes
Healthy staghorn coral grows and reproduces by fragmentation (branches being broken off by fish, storms, etc) or by spawning into the water This project takes advantage of their ability to regenerate from fragments Within a year, large numbers (n=12,000+) of small ‘colonies’ will be grown to a size that can be transplanted out onto the larger reef tract, helping to reestablish the populations of this threatened species.



Wave Attenuation:  
Reef Restoration vs  
Current Situation 
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Oyster Reef Restoration across the Gulf of Mexico  



Public Policy Impacts 
State Statute in CT provides for living shorelines 
CT communities improving FEMA scores  
   to reduce insurance costs 
Army Core Engineers cuts permit time 50% for  
  living shorelines  in MS & AL 
$40M in Public Funding in FY13/14 
 

Presenter
Presentation Notes
Connecticut based media campaign to place images from Coastal Resilience.  The image here from CR was what motivated the establishment of the Bi-partisan Shoreline Preservation Task Force that recently release a series of 35 recommendations for resilience across the state.TNC led an effort to change state statute in Connecticut to define sea level rise, enable the ability to consider “accelerated rates of rise”, introduce the abilities to use non-structural erosion control approaches (i.e., living shoreline), and require the consideration of SLR in state funding for waste water treatment system development and redevelopment and other large infrastructure projects.

http://images.google.com/imgres?imgurl=http://www.visitingdc.com/images/capitol-building-picture.jpg&imgrefurl=http://www.visitingdc.com/capitol/capitol-building-picture.htm&h=346&w=780&sz=105&hl=en&start=1&tbnid=5lFqrdg_-Y-sTM:&tbnh=63&tbnw=142&prev=/images?q=capitol+building&gbv=2&ndsp=20&hl=en&sa=N


Partnering with Aid/Development Groups 
 

Adding Fisheries & Habitats to  
Social Risk Assessments 
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Partnership with Swiss Re 

Katrina 

    
 

      

Aims 
• Work with worlds 2nd largest re-insurer 
• Public cost effectiveness model that includes nature 
• Add ecosystem (co)benefits   

 
Where are nature-based defenses  
cost effective for risk reduction? 

            
        

            
           

        



Looking Forward 
 
 
 

 
- Great Acceptance of Nature-based Defenses 
- Opportunity to re-focus $Billions in Hazard & Adaptation Funds 
- Partnerships in Engineering, Re-Insurance & Aid 
- Build Resilient Communities- Socially, Ecologically, Economically 

http://connpost.mycapture.com/mycapture/photos/JXImage.aspx?ImageID=1185510&CategoryID=57091&EventID=1309467&CollectionID=0
http://connpost.mycapture.com/mycapture/photos/JXImage.aspx?ImageID=1185512&CategoryID=57091&EventID=1309467&CollectionID=0
http://connpost.mycapture.com/mycapture/photos/JXImage.aspx?ImageID=1185511&CategoryID=57091&EventID=1309467&CollectionID=0
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