
Climate Change Adaptation Education



Earth’s global average surface temperature

Source: IPCC AR5, data from the HadCRUT4 dataset (black), UK Met Office Hadley Centre, the 
NCDC MLOST dataset (orange), US National Oceanic and Atmospheric Administration, and the 

NASA GISS dataset (blue), US National Aeronautics and Space Administration.



Temperature changes over the past 22 years (1991-2012)

Source: NOAA NCDC / CICS-NC



Source: Met Office, based on the HadCRUT4 dataset from the Met 
Office and Climatic Research Unit (Morice et al., 2012).



September marks the 405th consecutive month with a global temperature
above the 20th century average

The last five years (2014–2018) rank among the five highest Septembers on record.



Source: NOAA NCDC / CICS-NC



Data from Permanent Service for Mean Sea Level; U.S. National Climate Assessment, 2014



Acidification of the Oceans

Source: adapted from Dore et al. 
(2009) and Bates et al. (2012)



Source: adapted from Peterson et al. 20131). (U.S. National Climate Assessment, 2014)



Relative Number of Extreme Events

The measure of a heavy precipitation event is a 2-day precipitation total that is exceeded 
on average only once in a five-year period, also known as a once-in-five-year event.

Source: adapted from Kunkel et al. 2013



Percent increases in the amount of precipitation falling in very heavy events (defined as the 
heaviest 1% of all daily events) from 1958 to 2012 for each region of the continental United States

Source: updated from Karl et al. 2009



Trend magnitude (triangle size) and direction (green = increasing trend, brown = 
decreasing trend) of annual flood magnitude from the 1920s through 2008

Source: Peterson et al. 2013



What to Expect in New England

• Warmer temperatures (summer & winter)
• Longer growing seasons
• More rain in winter/spring
• Less rain in summer/fall
• Less snow accumulation
• More frequent severe storms
• Storms of greater severity
• Sea level rise of 3-6 feet or more



climateactiontool.org



Developed by:

• MA Division of Fisheries and Wildlife

• UMass Amherst Center for Agriculture, Food and the 
Environment

• MA Cooperative Fish and Wildlife Research Unit

• Dept. of Interior Northeast Climate Science Center

Massachusetts Wildlife Climate Action Tool: 
Inspiring local action to protect the Commonwealth's natural 

resources in a changing climate



• Municipal government (conservation commissions, open 
space committees, departments of public works)

• Local conservation organizations (land trusts, watershed 
associations)

• Regional planning authorities (RPAs)

• Landowners and individual citizens looking to take action 
on climate change and protect natural resources

Target Audiences



• Research-based information about climate change impacts 
and vulnerabilities of various fish, wildlife, and habitats

• Acknowledge uncertainty

• Spatial data viewer

• Promote adaptation actions that can be taken at a local level

• Language suitable for target audiences

Key Aspects







Climate Stressor Pages:
• Summary of historical 

and future trends

• Maps of current and 
projected conditions 
scaled to MA and in 
low and high 
emission scenarios

• Additional graphics 
and resources

• Latest science 
synthesized by NECSC 
and partners





Growing Degree Days (current)



Growing Degree Days (2050 High Emissions Scenario)



Moose

Species Ecology and Vulnerability:
• Background
• Species-specific stressors
• Climate impacts
• Climate Change Vulnerability 

Assessment results
• Adaptation Strategies
• Related habitats
• Related species groups

o Large mammals 



















































Collaborating on climate adaptation in 
Massachusetts

massecan.org



What is Mass ECAN?
Ecosystem Climate Adaptation Network

• A community of practice for climate 
adaptation practitioners and researchers 
working on and interested in ecosystem 
resilience and natural resources 
conservation in MA

• Launched Oct. 2017



191 Members
• Conservation nonprofits, municipal 

committees/boards, regional authorities, 
businesses, universities, federal, state agencies

• Conserving ecosystems and species

• Where ecosystem resilience intersects with other 
sectors, such as transportation

• Provides co-benefits to our municipalities, such 
as through nature-based solutions



Mass ECAN Goals
Short-term
• Build community, increase knowledge sharing, 

and foster collaboration
Long-term
• Advance the field of climate adaptation
• Bring ecosystem resilience & natural resource 

conservation to the forefront of action
• Weave ecosystem resilience into action across 

sectors



Mass ECAN Conference
• Nov. 2017: Foundational conference - 85 

attendees 
• Communications workshop
• Project Examples Panel
• State Hazard Mitigation & Adaptation Plan



Expert Work Groups
• Ad-hoc – focused on specific ecosystems or 

adaptation initiatives

• Made up of experts (researchers and 
practitioners)

• Led by expert from organization/agency actively 
working on the topic in Massachusetts

• Identify gaps in research, data, practical 
knowledge, or policy, and coordinate efforts to fill 
these gaps and create a comprehensive strategy 
for ecosystem conservation 



Cold-water Streams



Forests



Slow the Flow



Salt Marshes



Expert Work Groups

• Climate change communications 
• Main-streaming Nature-based solutions 
• Cold-water streams  
• Salt marsh
• Slow the flow
• Forests
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