
Coastal'communi-es'and'infrastructure'are'vulnerable'to'storms'and'flooding'–'a'problem'

made'worse'by'rising'sea'levels.''Natural'infrastructure,'such'as'dunes'and'wetlands,'is'an'

important'part'of'the'solu-on'to'protect'our'na-on’s'coasts.'We'are'improving'our'ability'to'

iden-fy'opportuni-es'to'use'natural'infrastructure'and'to'measure'the'mul-ple'benefits'

provided'under'a'range'of'condi-ons.

Natural infrastructure can protect coastal 
communities 

Recent&storms&such&as&Hurricane&Sandy&have&drama4cally&impacted&

major&ci4es.&These&storms&lead&to&loss&of&human&lives&and&homes,&

disrupted&businesses,&and&damaged&infrastructure.&Efforts&to&rebuild&

a@er&such&events,&as&well&as&to&prepare&for&future&ones,&increasingly&

consider&natural&infrastructure&because&it&can&contribute&to&the&

resilience&of&coastal&communi4es.

A science briefing on the potential of natural infrastructure to enhance the 
resilience of our nation’s coasts

SHORING UP

Natural infrastructure has been used for  
decades — but new information is helping 
us realize its full potential 

For&years,&federal&agencies&and&others&have&used&natural&
infrastructure&to&ensure&mul4ple&benefits&for&people.&For&
example,&restoring&a&wetland&can&reduce&floods&impacts&but&also&
filter&water,&provide&recrea4on&opportuni4es,&and&protect&
wildlife&habitat.&What’s&new&is&our&increased&ability&to&iden4fy,&
measure,&and&some4mes&mone4ze&the&longIterm&benefits&and&
costs&of&different&infrastructure&op4ons.&There&is&a&growing&
realiza4on&that&hybrid&approaches&—&combining&layers&of&
natural&and&built&infrastructure&—&provide&many&valuable&
benefits.
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Images&show&examples&of&natural&infrastructure&(top)&and&hybrid&infrastructure&(boRom).&
Figure&Credit:&SuRonIGrier&et&al&2015.&

Areas'with'dune'protec-on'received'less'damage'from'Sandy'

Figure&Credit:&A&Stronger,&More&Resilient&New&York.&13&June&2013.&&
hRp://www.nyc.gov/html/sirr/html/report/report.shtml&
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Key Considerations 

Natural'infrastructure'can'increase'cost'efficiency:'Knowing&where&natural&habitats&provide&protec4on&now,&and&
where&they&could&offer&mul4ple&benefits&in&the&future,&can&help&deliver&more&cost&effec4ve&solu4ons&for&protec4ng&
coastal&communi4es,&property,&and&infrastructure.&

Loca3on'ma5ers:&The&value&of&coastal&habitats&(dunes,&wetlands,&coastal&forests,&reefs)&for&protec4on&from&erosion&
and&flooding&varies&spa4ally.&Strategic&approaches&can&inform&where&protec4ng&exis4ng&coastal&habitat&or&restoring&
and/or&building&natural&or&hybrid&structures&can&op4mize&benefits.'

Implementa3on'and'research'can'go'hand;in;hand:''Though&much&research&is&s4ll&coming&online,&scien4sts&have&
developed&frameworks&to&help&decision&makers&assess&alterna4ve&scenarios&for&natural&infrastructure&in&terms&of&
cost,&protec4on,&and&performance&—&both&in&the&short&and&long&term.&Full&implementa4on&and&integra4on&of&these&
approaches&may&ul4mately&require&reIexamining&approaches&to&permibng,&as&well&as&more&broadly&incorpora4ng&
ecosystem&services&assessment&into&decision&making.&&
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Dr.'Elizabeth'C.'Smith,!The'Nature'Conservancy'
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For More Information

Case'Study:'evalua3ng'op3ons'for'urban'coastal'resilience'in'Howard'Beach,'NY'

Layers&of&natural,&built,&and&hybrid&infrastructure&could&provide&
protec4on&and&other&benefits.&Case&study&from&The&Nature&
Conservancy,&Urban'Coastal'Resilience:'Valuing'Nature’s'Role. 

Figure&Credit:&Urban&Coastal&Resilience:&Valuing&Nature’s&Role&Case&Study:&Howard&Beach,&Queens,&New&York,&July&2015
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Evaluates'how'natural'infrastructure'(such'as'mussel'beds'and'restored'marsh)'can'be'successfully'used'in'a'dense,'urban'se_ng'in'

combina-on'with'built'infrastructure'(such'as'sea'walls'and'flood'gates)'to'provide'efficient'and'costLeffec-ve''protec-on'from'sea'level'rise,'

storm'surge,'and'coastal'flooding.'This'report'explicitly'es-mates'the'economic'value'of'the'contribu-ons'of'nature,'finding'that'combining'

natural'and'built'defenses'holds'the'most'benefits.''
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vulnerable'to'coastal'hazards'and'storms,'this'research'paper'iden-fies'where'conserva-on'and'natural'infrastructure'can'have'the'greatest'

poten-al'to'protect'coastal'communi-es.'''
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Develops'a'framework'for'iden-fying'and'evalua-ng'opportuni-es'to'integrate'natural'and'built'infrastructure,'to'support'coastal'risk'

reduc-on'and'resilience.'This'research'report'describes'how'natural'infrastructure'can'reduce'risks'from'coastal'storms,'and'also'provide'a'

range'of'addi-onal'ecosystem'services'that'support'coastal'ecosystems'and'communi-es'(including'benefits'related'to'commercial'and'

recrea-onal'fisheries,'tourism,'clean'water,'habitat,'and'support'for'cultural'prac-ces).''
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Recommends'areas'for'priori-zed'Federal'research'to'support'the'integra-on'of'natural'infrastructure'into'risk'reduc-on,'resilience'

planning,'and'decision'making.'This'report'is'a'useful'reference'for'planners'and'decisions'makers'that'provides'an'introduc-on'to'major'

categories'of'natural'infrastructure'and'associated'ecosystem'services,'as'well'as'factors'that'should'be'taken'into'account'when'considering'

if,'when,'and'how'to'incorporate'natural'infrastructure'into'a'given'se_ng.''

SuRonIGrier,&A.E.,&K.&Wowk,&H.&Bamford.&2015.&Future&of&our&coasts:&The&poten4al&for&natural&and&hybrid&infrastructure&to&
enhance&the&resilience&of&our&coastal&communi4es,&economies&and&ecosystems.&Environmental&Science&&&Policy&51:&137I148.&
Available&at:&hRp://www.resilientIinfrastructureIholdingpage.org/wpIcontent/uploads/2015/05/FutureIofIOurICoasts.pdf&&

Highlights'strengths'and'weaknesses'of'the'coastal'protec-on'benefits'provided'by'built'infrastructure,'natural'ecosystems,'and'hybrid'

approaches'for'coastal'protec-on.'Includes'case'studies'where'hybrid'approaches'are'being'implemented'to'improve'coastal'resilience'as'

well'as'some'policy'challenges'that'can'make'implementa-on'of'these'approaches'more'difficult.
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