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Changing Climate 
Context 



Actual (Antarctica) Ice Core Data 
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Source: IPCC, 2001: Climate Change 2001: The Scientific Basis 
IPCC 2001 



Majority of Warming Absorbed  
by Oceans 

Source: http://www1.ncdc.noaa.gov/pub/data/cmb/bams-

sotc/2009/bams-sotc-2009-brochure-lo-rez.pdf (Data from IPCC 2007) 
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Source: James Hansen: http://www.columbia.edu/~jeh1/2013/AGU.11December2013.pdf 



Observed Temperature Change 
1991 - 2012 

Source: U.S. National Climate Assessment, 2014 

NCA 2014 



http://www.nasa.gov/sites/default/files/atoms/files/noaa_nasa_global_analysis_2015.pdf 



Global Temperature Projections 
through 2100 



Source: U.S. National Climate Assessment, 2014 

 

Observed U.S. Precipitation Change 

Annual total precipitation changes for 1991-2012 (compared to 1901-1960 average) 



NCA 2014 

Observed Change  

in Very Heavy Precipitation 

Percent changes in the amount of precipitation falling in very heavy events 

(the heaviest 1%) from 1958 to 2012 for each region.  



Source: Climate Change Impacts in 

the United States 

Projected 
Precipitation 

Change  
by Season 



Green Infrastructure and 
Multiple-Benefits 

Solutions 





Focus on Three Boundaries 
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Source: Google Earth 



Source: 
http://www.boston.com/news/local/articles/2011/05/29/scituate_sea_wall_repairs_to
_be_done_in_several_cycles/ 

Source: 
http://www.boston.com/news/local/massachusetts/articles/2011/01/06/state_south_shore_officials_gauge
_whether_area_qualifies_for_federal_disaster_aid/ 



Philadelphia CSO and 
the Triple Bottom Line 



http://www.phillywatersheds.org/what_were_doing/green_infrastructure/programs/green-parks 
http://www.phillywatersheds.org/what_were_doing/traditional_infrastructure  

Green 

Or Gray? 
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“The TBL analysis demonstrated that, in 
Philadelphia, for equal investment 
amounts and similar overflow volume 
reductions, supplementing gray 
infrastructure with GI provides many times 
the benefits in  

•economic value,  

•recreational opportunities,  

•ecosystem enhancement,  

•and reduced construction impacts,  

compared to a single-purpose investment 
in traditional stormwater infrastructure.” 

 







Manomet Projects 







 

Taunton River Watershed  
Vulnerability 

 

Sea level rise 

Fresh water flooding 

Rising water table 

Water balance issues 

Environmental justice concerns 
 



Source: Taunton River Climate 
Change Adaptation Plan, 
Manomet, 2013 
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Source: Taunton River Climate Change Adaptation Plan, Manomet, 2013 



Source: Taunton River Climate Change Adaptation Plan, Manomet, 2013 



Taunton Green 
Infrastructure Project 

• Ongoing effort building on Manomet Taunton Adaptation Plan 

• Multi-agency: Federal, state, regional, local government, 
universities, non-profit agencies 

• Development of GI plan that addresses CC resiliency,  

• Case studies and cost/benefit analysis,  

• Educational program targeted at local elected officials, staff, 
board members 
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