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• Opportunities & Challenges
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• Considerations ‐‐ Effectiveness

•Teresa
• Communication of Risk to Municipalities

• Tools to Assess Coastal Risk in RI
• Coastal Adaptation Strategies



Potential Goals

•Protect Life & Property
• Disaster planning, preparation and recovery
• Housing & neighborhood protection
• Shoreline protection & resilience, etc.

•Minimize Economic Disruption
• Floods, evacuation, power outages, transportation 
disruptions, dam failures, etc.

• Maintain Ecological Integrity
• River & wetland restoration, forest management, etc.
• Stormwater & water quality restoration
• Fish & wildlife restoration, invasives control, etc.

•Proactive Solutions
• Renewable energy



Case for Local Action

•State and Federal resources are insufficient;
•Politics appear incapable of adequately address pressing 
problems like flood preparedness (coastal & inland)
•At its best, local control is most democratic
•Home rule

Limitations

•Diffuse leadership ‐‐ personalities
•Municipalities inherently conservative – change is hard
•Local resources & capacity limited
•Special interests; NIMBY or “hijack” factor
•Scale issues
•Non‐uniform processes, ordinances, etc.



Local Successes

•Renewable energy
•Bag bans
•Stormwater utilities (soon/not so soon)
•Anti‐idling ordinance (Newport)
•Ecological restoration – rivers, 
wetlands, beaches, etc.



Case Studies

•Roger Williams Park, Providence
•Solarize Aquidneck
•Hurricane Sandy Restoration, 
Middletown
•Island Waters (Aquidneck Island)



Roger Williams Park



Solarize Aquidneck



Hurricane Sandy Sachuest Bay



Island Waters



Achieving Results

•Build local support first
•Address local needs
•Know where decisions happen – and adapt
•Be patient
•Count to 4
•Consider CIP
•Local match?
•Bring money – preferably large quantities –
or at least resources



Parting Thoughts

•Local action is necessary but not sufficient
•Needed:

• Better state/federal support for 
stormwater, 

• Comprehensive approach to dam removal & 
river restoration – MA & PA

• Fed/state/local/private, comprehensive 
approach for coastal neighborhoods



Drivers to Plan for Natural Hazards & 
Climate Change 

 Public Health, 
Safety & Welfare

 Investment of 
Public Funds for 
Infrastructure

 State Mandate

 Impacts Felt at 
Local Level from 
Multiple Hazards

Photo credit: Melissa Devine, Rhode Island Sea Grant 



SEA LEVELS ARE RISING

http://tidesandcurrents.noaa.gov/sltrends/

Newport 2.74 +/-.17mm/year



SLR IS ACCELERATING

http://www.corpsclimate.us/ccaceslcurves.cfm

1’ @ 2035
2’ @ 2050
7’ @ 2100



SCOPE

Differentiating Differentiating 
between :between :

Storm Flooding 
(Periodic/Infrequent)

- Coastal & Storm Surge 
Driven

- Precipitation Driven

Sea Level Rise Flooding 
(Daily; 2 times each day at 
high tide)







FEMA National Flood Insurance Program (NFIP)
Flood Insurance Rate Maps (FIRMs)



TOOLS TO 
UNDERSTAND RISK 

STORMTOOLS

www.beachsamp.org               www.mycoast.org



www.beachsamp.org





http://www.beachsamp.org/stormtools/

(1) MAP JOURNAL:  STORMTOOLS 101



http://www.beachsamp.org/stormtools/

(1) MAP JOURNAL:  STORMTOOLS 101









http://www.beachsamp.org/stormtools/

(2) MAP JOURNAL: Touring Historic Storms in Rhode Island



http://www.beachsamp.org/stormtools/

(2) MAP JOURNAL: Touring Historic Storms in Rhode Island



http://www.beachsamp.org/stormtools/

(2) MAP JOURNAL: Touring Historic Storms in Rhode Island



http://www.beachsamp.org/stormtools/

(3) MAP JOURNAL: Coastal Flooding in Rhode Island







WARWICK



WARWICK













Arnolds Neck Drive

Apponaug Cove

• NWS coastal flood warnings
• Identify places susceptible to flooding

• For road closures
• For planning initiatives

• Verify SLR modeling ‐ STORMTOOLS
• Visualize impacts of future sea levels



100 yr with 7 
ft SLR



Coastal Adaptation 
Strategies

Planning for the Storm Ahead



Adaptation Categories

Protect Accommodate

Insert pic of 
accommodate

Avoid

Photo: ecoRI News, Frank Carini Photo: RISG FlickrPhoto: RISG SlideShare



Town Planning, Operations, and Decision 
Making: Land Use Decision Making

Managed Retreat 

○ avoid developing 
hazardous locations, 
allow ecosystems to 
migrate landward as 
sea level rises

Image: RISG Flickr 



Town Planning, Operations, and Decision 
Making: Storm Planning and Recovery

Image: Hurricane Sandy Damage, RISG 
Flickr



Transportation Infrastructure: 
Emergency Vehicles

●A fire truck 
navigates a flooded 
road to reach an 
emergency during 
Hurricane Sandy

Image: RISG Flickr



Green Infrastructure: Shoreline Protection and 
Erosion

Photo:  RISG Flickr, Post-Sandy



Green Infrastructure: Stormwater and Flooding

text and image - NOAA - http://www.floodsafety.noaa.gov/states/ri-
flood.shtml

Inundation surrounding and through the Warwick Mall due to 
floodwaters from the Pawtuxet River.

Increases in impervious surface exacerbate stormwater and flooding 
especially in low-lying urban areas



Wetland Restoration

Image: RISG?



Waterfront and Coastal Businesses: 
Business Continuity

Image: www.BowensWarf.com gallery



Waterfront and Coastal Businesses: 
Marina Assessment Tool

Image: Watch Hill, Westerly,  RISG Flickr



Call to Proactive Work at State Level
“Lead By Example”

1.Leadership
• RI Executive Climate Change Coordinating Council (EC4)
• RI CRMC Beach SAMP
• RI Statewide Planning Program – transportation 
vulnerability assessment & socioeconomic analysis

2.Money & funding mechanisms
• Federal Grants – NOAA, HUD, FEMA, DOI/NFWF, DHS
• State TIP (FHWA)
• Municipal Capital Improvement Programs

3.Implementation
• Monitoring & Evaluation



Building Tools in Partnership
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