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Uncertainty 

“As we know, there are known knowns.  
There are things we know we know.  
We also know there are known unknowns.  
That is to say, we know there are some things we 
do not know.  
But there are also unknown unknowns,  
the ones we don't know we don't know.” 
           - Former Sec. of Defense   
  Donald Rumsfeld 



What are the climate change impacts we know we’re 
dealing with in terms of adaptation and resilience? 

The known knowns… 



Climate. Nasa.gov 









Warming Ocean Temperatures 
 From 1901 through 2015, sea surface temperature rose at 

an average rate of 0.13°F per decade or almost 2°F.  
 

Oceans have absorbed 85% of the excess heat trapped in the atmosphere since 1880. 
 



Sea Level Rise (Global) 
 Global sea level rose about 8 inches between 1880 and 2009. The 

rate in the last decade, however, is nearly double that of the last 
century. 

 
 



Shrinking Land Ice 

Thermal expansion of water was the main 
driver of global SLR for 75 to 100 years post 
1880. Now the share of thermal expansion 
in global SLR has declined in recent decades 
as shrinking of land ice has accelerated. 
Land ice includes glaciers, ice caps and ice 
sheets. 
 



Ocean Acidification 
 Since the beginning of the Industrial Revolution, the acidity of surface 

ocean waters has increased by about 30%.  

http://climate.nasa.gov/evidence/ 
 



National Climate Assessment 2014 



 Annual average air temperature has increased by 2°F 
with winter temperatures rising twice this much in the 
northeast over the last century.  

Climate change in the northeastern  
United States 

• More frequent days with temperatures above 90°F 
• A longer growing season 
• Explore other impacts 

National Weather Service 



Warmer Water Temperatures and 
Changes in Habitat 

 

African Pompano  

Atlantic Moonfish  
Source: The Day 

Temperature of Long Island Sound has increased 1°C (1.8° F) since 1900 



Record high water temperature in LIS 
shuts down Millstone 

Source: The Day 



Warmer air temperatures lead to warmer water temperatures 



1967 - 1980  2.0 mm yr-1 
R² = 0.081 

1981 - 2013 = 4.3 mm yr-1 
R² = 0.532 
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Bridgeport: MTR = 205 cm 

1967 - 1980 = - 0.3mm yr-1 
R² = 0.002 

1981 - 2013 = 4.5 mm yr-1  
R² = 0.660 
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New London: MTR = 78 cm 

Bridgeport New 
London 

From Scott Warren, Professor Emeritus, Connecticut College 



Sea level rise in Long Island Sound 

Sea level along the Connecticut coast will rise approximately 20 in by 2050 



Increased Precipitation 
The “Rain Bomb” Phenomenon 
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8/13/14 



Stormwater System Overload  



Runoff from heavy rains reduce  
water quality 

Courtesy USGS 



More storms like this? 

The relationship between hurricanes and climate change isn't settled yet, 
but what we know for sure, is that thanks largely to climate change, sea 
level is about 13 inches higher in the New York area than it was a century 
ago. The greatest damage from hurricanes comes from the storm surge, the 
tsunami-like wall of water a hurricane pushes ahead of it to crash onto the 
land.  



Hurricane of 1938 Stonington, CT (made landfall as a Cat 3) 
Photo Credit: A.M. Stewart  





Coastal erosion 



Loss of Tax Base 

S.Harold 



Storms and Pollution 

 

∗ Millions of gallons of sewage 
flowed into the Sound during 
Irene and the October snowstorm  

∗ Flooded agricultural fields/crop 
loss 

∗ During heavy rains, such as 
during Irene, there is too much 
water for WWT plants to handle. 
Excess water flows untreated into 
the Sound.  
 





cdc.gov 



In nature, timing is everything. It can influence recreation, 
agriculture—even economics. Whether people come to see 
the fall colors, watch migrating whales or catch a glimpse of 
rare birds, visitors to the Northeast impact the economy to 
the tune of millions of dollars. As the timing of nature’s 
events change, so will the timing of the tourist seasons. 
 

Photo Credit: W. Chenshaw  



Conflicts arise in balancing public use, private property rights 
and protection of natural resources. 

S. Harold 

S. Harold 



CT ECO  
Coastal Hazards Viewer 



Let’s take a closer look at Fairfield 



Important Note: Analysis just indicates change, not why change occurred 





Higher Average SLR – National Climate Assessment 2014 



More Frequent and Intense Coastal Flooding – National Climate Assessment 2014 



What can we do? 
 Plan ahead with at least 20 inches by 2050 as a benchmark 
 
Look at options (not a complete list):  
∗ Identify and protect critical infrastructure 
∗ Retreat 
∗ Elevate homes/utilities 
∗ Elevate roads/bridges 
∗ Floodplains 

∗ Shoreline options 
∗ Natural and Nature Based Features including Living shorelines 
∗ Vegetated buffers 

∗ Emergency management: heat waves, drought, more flooding 
(evacuations) 

 



NOAA’s Habitat Blueprint 





Living Shoreline Options 
NOAA’s Habitat Zones and Living Shoreline Treatments 

http://www.habitat.noaa.gov/restoration/techniques/lsimplementation.html


Stratford, CT 
Sacred Heart Univ/ 
Jennifer Mattei 



National and Regional 
∗ National Climate Assessment: https://nca2014.globalchange.gov/ 
∗ (specifically climate impacts in the Northeast: 

https://nca2014.globalchange.gov/highlights/regions/northeast 
∗ EPA RAINE (Resilience and Adaptation in New England) https://www.epa.gov/raine 
∗ U.S. Climate Resilience Toolkit: https://toolkit.climate.gov/  This is the most complete, 

searchable listing of available information, tools and other resources 
∗ ICLEI – Local Governments for Sustainability http://www.iclei.org/ 
∗ Yale Climate Connection https://www.yaleclimateconnections.org/  
Connecticut: 
∗ State of Connecticut 

http://www.ct.gov/deep/cwp/view.asp?a=4423&q=521742&deepNav_GID=2121 
(includes regional greenhouse gas initiatives) 

∗ Connecticut Association of Floodplain Managers https://ctfloods.org/ 
∗ Connecticut Institute for Resilience and Climate Adaptation https://circa.uconn.edu/ 
∗ Adapt CT https://climate.uconn.edu/ 
∗ TNC Coastal Resilience http://coastalresilience.org/ 
∗ Climate Central http://www.climatecentral.org/ 
 

 

What resources are available? 
 

https://nca2014.globalchange.gov/
https://nca2014.globalchange.gov/highlights/regions/northeast
https://www.epa.gov/raine
https://toolkit.climate.gov/
http://www.iclei.org/
https://www.yaleclimateconnections.org/
http://www.ct.gov/deep/cwp/view.asp?a=4423&q=521742&deepNav_GID=2121
https://ctfloods.org/
https://circa.uconn.edu/
https://climate.uconn.edu/
http://coastalresilience.org/
http://www.climatecentral.org/


SLAMM II: 
Madison 

SLAMM II model results for 2085 Medium SLR scenario  
under the listed inundation scenarios 



Road Flooding Mgt.  Marsh Mgt. 
Modifying Roads to Restore/ Create Marsh 

tidal 
connectio
n 

Future 
saltmarsh with 
new tidal 
connection 

Road subject to flooding 
modified to provide new 

tidal marsh 



Sightline Institute 



Gregory C. Johnson and Sightline Institute 
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