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Key messages address:

• Urban Infrastructure and Health Risks

• Increasing Flood Risks in Coastal and Low-Lying Regions

• Natural Ecosystems Will Be Transformed 

• Economic and Health Risks for Rural Communities 
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The Southeast’s coastal plain and inland low-lying regions support a 
rapidly growing population, a tourism economy, critical industries, and 
important cultural resources that are highly vulnerable to climate change 
impacts. The combined effects of changing extreme rainfall events and sea 
level rise are already increasing flood frequencies, which impacts property 
values and infrastructure viability, particularly in coastal cities. Without 
significant adaptation measures, these regions are projected to experience 
daily high tide flooding by the end of the century. 

Key Message #219
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Increasing Flood Risks in Coastal and Low-Lying Regions



Sea Level Change



Greatest source of uncertainty?



Sea Level is Not Rising at the Same Rate Everywhere



Land Motion Plays a Big Part Too



1.02 feet in 100 years
~41% is due to Vertical Land Motion (based on rate of .00420FT/year)  

Local Sea Level Rise

0.12 inches a year



Relative Sea Level Rise

Globals SLR adjusted for 

1.)  Oceanographic Factors

2.)  Gravity Changes due to 
Melting Land Based Ice

3.)  Vertical Land Movement

NOS Tech Report 83, (Sweet et al, 2017)



How Are We Tracking?



Higher risk tolerance:

• Greater flexibility to 
accommodate flooding

• Lower consequence

• Ability to change in near 
term

Lower risk tolerance:

• Little flexibility to 
accommodate flooding

• Higher consequence

• Inability to change in near 
term

What Scenario To Use?



Selecting a SLR Scenario (example)

• A 2.0 foot increase will 
be used for short-term, 
less vulnerable 
investment, such as a 
parking lot. 

• A 3.0 foot increase will 
be used for more critical 
longer term investments, 
such as emergency 
routes and public 
buildings.

From City of Charleston Sea Level Rise Strategy Document 
Draft Revision





High Tide Events



Increase in High Tide Flooding Events

From Sweet et al., 2014





https://statesummaries.ncics.org/nc



Increase in High Tide Flooding Events
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Event Date Damages Casualties 

Southeast tornadoes 
and flooding (FL, AL, AR) 

April 27–28, 2014 $1.8 Billion 33 

South Carolina record 
flooding 

October 1–5, 2015 $2.1 Billion 25 

Hurricane Matthew October 7–9, 2016 $10.1 Billion 49 

Louisiana flooding 
(Baton Rouge) 

August 11–15, 2016 $10.1 Billion 13 

Table 19.1: Billion-Dollar Flood Events in the Southeast (2014–
2016)

Values are Consumer Price Index adjusted and are in 2017 dollars. Source: NOAA NCEI 2017.84
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https://www.ncdc.noaa.gov/billions/events/US/1980-2017


• The frequency and intensity of 
heavy precipitation events are 
projected to continue to increase 
over the 21st century (high 
confidence).

Future Precipitation Change in the United States

https://science2017.globalchange.gov



Combined Events – October 2015 



Stormwater 101

http://www.charleston-sc.gov/index.aspx?NID=588

Low Tide

High Tide
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Fig. 19.14: Warm 
Waters Contribute to 
the Formation of 
Hurricane Irma 
Two factors supported Hurricane 
Irma’s strength as it reached the 
Southeast region: the very warm 
waters it passed over, depicted in 
this figure, and the light winds 
Irma encountered in the upper 
atmosphere.101 High-intensity 
hurricanes such as Irma are 
expected to become more 
common in the future due to 
climate change.103 Source: NASA 
2017.102
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https://www.weather.gov/tae/Irma_technical_summary
http://dx.doi.org/10.7930/J07S7KXX
https://earthobservatory.nasa.gov/images/90912/hot-water-ahead-for-hurricane-irma


SLR Will Make Future Storms Worse



What Are We Going To Do?



RESILIENCE

"the ability to prepare and plan for, 
absorb, recover from, and more 
successfully adapt to adverse events”

National Academy of Sciences, 2012



Prepared communities 
have some things in common.

• assess and communicate risk and vulnerability
• consider effectiveness and economics
• foster partnerships and market solutions
• practice ecosystem conservation and restoration
• make informed policies and recovery plans
• provide local governance and support
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$235,000,000 Capital Investment 
Between 1990 - 2020 
•$81.1M Complete 
•$27.2M Under construction 
•$126.9M Funded 

•$4.1 2016 Maintenance Budget 
City of Charleston:  Laura Cabiness
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City of Charleston:  Laura Cabiness
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Tybee Island, GA SLR Adaptation Plan Calls for 
Modernizing Stretch of Vulnerable Causeway

Tybee Island

https://www.researchgate.net/publication/2899995
90_Tybee_Island_Sea-Level_Rise_Adaptation_Plan
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Fig. 19.11: Isle de 
Jean Charles Planning 
Meeting
Chantel Comardelle, Isle de Jean 
Charles Tribe’s Executive 
Secretary, leads a discussion at a 
community meeting for the 
Tribe’s resettlement planning 
process in Pointe-aux-Chenes, 
Louisiana, on January 18, 2016. 
The meeting was supported by 
the Lowlander Center. Photo 
credit: The Lowlander Center 
Team.
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http://www.charlestonresilience.net/



Robustness vs. Resilience

– Robust systems, designs, and projects 
are sturdy (Gray Infrastructure). 

• They function and perform within 
specifications regardless of externals 
stressors.

• External stressors are absorbed or 
deflected without internal change.

– Resilient systems, designs, and projects  
adapt, adjust, and change in response to 
internal and external stressors (Green 
Infrastructure)

• They have response gradients and 
thresholds or tipping point.

• Their performance may shift to 
alternate states or regimes 



Questions?

Doug Marcy
NOAA Office for Coastal Management

doug.marcy@noaa.gov


