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• Tropical cyclones (hurricanes)

• Extratropical storms 
(nor’easters)

• Localized strong wind

• Shoreline erosion

• Sea-level rise

Natural Hazards for Coastal 
Regions

Effects from a changing climate

• More extremes in weather

• Increased intensity of tropical 
cyclones globally

• Sea-level is rising in the ocean 
basins

Act 1



https://www.ipcc.ch/report/ar6/

The Intergovernmental Panel 
on Climate Change (IPCC)

US National Climate Assessment

https://science2017.globalchange.gov/



This year’s Nobel Prize in Physics is awarded 
to Syukuro Manabe, Klaus Hasselmann “for the 
physical modelling of Earth’s climate, quantifying 
variability and reliably predicting global warming” and 
to Giorgio Parisi “for the discovery of the interplay of 
disorder and fluctuations in physical systems from 
atomic to planetary scales”.



Sea Level History: The Long View

Hansen et al., 2013, Phil. Trans. Royal Society



Scripps Institute of Oceanography 
https://scripps.ucsd.edu/programs/keelingcurve/

Today: 417 ppmSeptember 5, 2022
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+ Temp (expansion)

+ Ice melting



Absolute Sea Level Rise 
(1993-Present)

https://www.star.nesdis.noaa.gov/sod/lsa/SeaLevelRise/



Relative Rates of 
Sea Level Change

Local change = sum 
of global rise (+) and 
local factors (+/-)

Local factors:

* Human activities
• groundwater use
• oil/gas extraction
• river channelization

* Geologic processes
• autocompaction
• active tectonics
• glacial rebound



Measured at the coast with tide gauges – and from space with satellites!

Sea Level Rise



Recent Sea Level Trends (NOAA)

Tidesandcurrents.noaa.gov/sltrends/



Tidesandcurrents.noaa.gov/sltrends/



Parris et al. (2012), Global Sea Level Rise Scenarios for the US National Climate Assessment
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AR6
report



Georgia Coastal Hazards Portal 
(gchp.skio.uga.edu)

• sea level rise models
• flood and storm inundation zones
• shoreline erosion and accretion rates
• historic hurricane tracks
• historic shorelines 
• storm hazard modeling 

Tools for Visualizing Coastal Change



Sea level rise – marsh migration – flood frequency

NOAA Digital Coast (https://coast.noaa.gov/digitalcoast/tools/slr.html



MHHW 3 feet 6 feet



How the City of Tybee Island is Responding

Alan Robertson, Principal, AWR Strategic Consulting
October 18, 2022
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Six Years Ago….



Nine months ago…



FEMA Lifting Houses

• bullet points
• another bullet point

FEMA Stormwater 
Management Plan













Where Tybee is going….

 Broader geographic scope

 Collaborate with broader network of partners

 Address the most vulnerable of our communities: What is the community’s 
responsibility?

 Transportation, Health Care, Telecommunications, Power

 Financial Risk Management – plugging the holes in our resilience plan

 Political will to make hard decisions – public outreach, education, engagement



… Why Tybee matters

 A “canary in a cage” experiencing most all elements of resilience

 Island exacerbates issues – literally the “end of the road”

 Existing collaborations with a broad group of constituents

 Exploring risk management tools with global reinsurers

 Experience – assessment, plans, regulatory reviews and approvals, budgets, 
grant administration



… addressing some of today’s most important issues 
for building a strong, viable, and sustainable … 

community.

Alan Robertson, Principal, AWR Strategic Consulting

October 18, 2022



Thanks for your attention!


