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Climate Change and Sea Level Rise
Where’s The Beach??



Surge Height 4.5 m (MLLW)

Metro Bay: “Achilles’ Heel of the Northeast” (FEMA)



18 cm rise since 1900
Current rate:

3.3 cm per decade Satellite
 Altim

eter

Tide Gauges

Observed Global Sea Level Rise

Rahmstorf, Cazenave, Church, Hansen, Keeling, Parker and Somerville (Science 2007)

IPCC 
2001 

estimate



• Climate change
• Sea level change
• Shoreline change
• Ecosystem impacts

– What  things are changing and how fast?
– What processes that cause these changes?
– What are the predictions for the future?



•The frequency of tropical and extra-tropical storms are 
likely to increase in the future threatening an already 
vulnerable shoreline.
•Rising sea levels contribute to the net loss of 
shoreline, and threaten structures and infrastructure
•Increasing rates of sea level rise in RI will likely result 
in wetlands loss and impacts to coastal ecosystems
•The oceans will continue to warm for centuries, adding 
to sea level rise and impacting ecosystems



RE Hehre

Browning Three Cottages – Patriots Day 2007



BA Oakley

Browning Three Cottages – Frontal Erosion



Providence:  present sea level



Providence: 3 ft. sea level rise



Providence:  5 ft. sea level rise



Providence:  20 ft. sea level rise



Quonnie Pond:  present sea level



Quonnie Pond: 3 ft. sea level rise



Quonnie Pond:  20 ft. sea level rise



Ann St. Pier, Newport, RI 
High Tide (3.8 ft)



Ann St. Pier, Newport, RI
High Tide (3.8ft) with 3 feet of SLR



Ann St. Pier, Newport, RI
Average Spring Tide 1997- 2007 (7.03ft) 

with 3 feet of SLR



Perrotti Park/Newport Visitors Center, Newport, RI
High Tide (3.8 ft)



Perrotti Park/ Newport Visitors Center, Newport, RI
High Tide (3.8 ft) with 3 feet of SLR



Perrotti Park/ Newport Visitors Center, Newport, RI
Average Spring Tide 1997- 2007 (7.03ft) 

plus 3 feet of SLR



Waterplace Park, Providence, RI  
High Tide (6.2 ft)



Waterplace Park, Providence, RI 
High Tide (6.2 ft) plus 3 ft SLR



Waterplace Park, Providence RI 
Average Spring Tide 1997- 2007 (9.89ft) 

plus 3 ft of SLR



Providence Hurricane Barrier, Providence, RI
High Tide (6.2 ft MLLW)



Providence Hurricane Barrier, Providence, RI
High Tide (6.2 ft MLLW) plus 3 ft of SLR



Providence Hurricane Barrier, Providence, RI 
Average Spring Tide 1997- 2007 (9.89ft MLLW) 

plus 3 ft SLR



Providence Hurricane Barrier, Providence, RI
Storm Surge (17.5 ft MLLW) Hurricane of 1938



Providence Hurricane Barrier, Providence, RI
Storm Surge (17.5 ft MLLW) Hurricane of 1938 

Plus 3 ft of SLR



Sea Level Rise

• Increased erosion
• Salt water intrusion

– Groundwater contamination
– ISDS failure

• More susceptibility to storm surge
– Effect properties further inland
– Effect properties that are now elevated out of 

the perceived harms way



Transition of the V Zone into the A Zone



Approaches to Sea Level Rise 
Management

• Accommodation 
– Building Elevation, Flood 

Preparation, Salt Tolerant 
technology

• Retreat
– Anticipatory land regulation, 

Building Codes 

• Protection
– Structural (sea walls, dikes) or 

Non-structural (beaches, 
vegetation) 

J.C. Boothroyd





Sea Level Rise Policy



• Climate change will have to be 
systemic throughout our program

• We lack high quality elevation data to 
do planning scenarios to looking at 

inundation, V zone transition, erosion 
acceleration, barrier modification, 

ecological change

Coastal Management Adaptations



• Legal Analysis to develop new tools-
rolling setbacks

• Upgrade existing polices based on 
scenarios and legal analysis-

setbacks, etc.
• Adaption will require a new way of 

look at what we do.

Coastal Management Adaptations



Benefits from living shorelines may include: 
• Less bank erosion and property loss, especially during 

storms 
• Lower erosion control construction costs

• Natural and visually pleasing views 
• A beach for boat launching, sunbathing and swimming 

• Restored marine habitat and spawning area for fish 
and shellfish 

• Improved water quality. 

Living Shorelines for Low Energy 
Shorelines



• Ocean SAMP –offshore renewables
• ADAPTATION

Coastal Management Adaptations



Ocean Planning



CRMC and SAMPs
• The term '‘Special Area Management 

Plan'' means 
– A comprehensive plan providing for natural 

resource protection and reasonable coastal-
dependent economic growth containing a 
detailed and comprehensive statement of 
policies; 

– Standards and criteria to guide public and 
private uses of lands and waters; and, 

– Mechanisms for timely implementation in 
specific geographic areas within the coastal 
zone. 



CRMC and SAMPs
• (B) Special Area Management Plans

– (i) The council shall adopt such special area management 
plans as deemed necessary and desirable to provide for the 
integration and coordination of the protection of natural 
resources, the promotion of reasonable coastal-dependent 
economic growth, and the improved protection of life and 
property in the specific areas designated council as requiring 
such integrated planning and coordination. 

– (ii) The integrated planning and coordination herein specified 
shall include, but not be limited to, federal agencies, state 
agencies, boards, commissions, and corporations, including 
specifically the economic development corporation, and cities 
and towns, shall utilize to the extent appropriate and feasible 
the capacities of entities of higher education, including Rhode 
Island Sea Grant, and shall provide for the participation of 
advocacy groups, community-based organizations, and private 
persons. 



Planning Authorities

• Federal (CZMA)
– SAMPs are a preferred management tool

• State (§ 46-23)
– Water Types

• Innovative management tool that is Recognized 
nationally and internationally

– Exclusive manager of submerged lands
– Public Trust resource manager



An Ocean SAMP

• The Planning Process
– Mapping exercise of existing uses and critical 

resources/transportation zones
– Site Selection Screening Criteria
– Conflict Analysis
– Reach Agreement with ACOE & MMS on study 

parameters
– More Intensive Studies On Selected Areas



An Ocean SAMP

• Develop For Public Review
– Public Agreement On Screening Criteria
– Ocean Zoning Map
– Regulatory program for project development
– Regulatory program for resource protection
– Development, Operation, Decommissioning 

Standards To Blend With Federal Standards. 



An Ocean SAMP

• The Result:
– Pre-selected sites
– Environmental accountability
– Public and government support
– Permitting predictability

• Similar successful model
– UK Crown Estate for Renewable Energy

• Consistent with proposed legislation to 
amend the CZMA for renewable energy



An Ocean SAMP

• The ACOE under Regulatory Guidance 
Letter  92-03 and 89-10 allows for 
simplified permitting if they participate 
in the SAMP development.

• The process has been designed to be 
consistent with MMS’s process.  

• MMS and ACOE have joined the planning 
team and are assisting in the development 
of the plan.



An Ocean SAMP

• Thus the plan should have the desired result 
of “buy in” at the federal level
simplifying and coordinating permitting 
between state and federal partners.

• Result in a First In The Nation Ocean 
Zoning Plan




