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Projected future changes in the physical 
climate system:

• Warming is expected to be about 0.4 C during next 20 years
• GHG emissions at or above current rates would cause 

further warming and induce many changes in climate 
during the 21st century that would very likely be larger than 
those observed during the 20th century.

• Warming is projected to be greatest over land and at high 
latitudes in the northern hemisphere    

• Likely hurricanes will increase in intensity
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Arctic Sea Ice Decline 

2005 summer minima

1979 summer 
minima



(based on Church et al., 2004)

Regional trend of sea level rise from 1950 to 2000
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Coasts are already experiencing the adverse consequences of hazards 
related to climate and sea level  [very high confidence].   

Most low-lying coastal areas are vulnerable to sea-level rise and climate 
change. Coastal wetland ecosystems, such as salt marshes are especially 
threatened where they are sediment-starved or constrained on their 
landward margin [very high confidence]. 

Coasts will be exposed to increasing risks over coming decades due to 
many compounding climate-change factors [very high confidence]. 

Coastal Impacts
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Indicators of Climate Change in the 
Northeast US over the last 30-40 yrs 

• Winter warming
• Decreased snowfall
• Fewer days with snow on ground
• Lake ice out dates earlier
• Lilac bloom dates earlier
• More frequent extreme precipitation

• Sea levels continuing to rise
• Earlier spring runoff
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Summer heat index:
How hot summers will “feel” in 

Massachusetts
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Sea Level Rise Models
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 Adaptation issue areas and examples of Adaptation issue areas and examples of 
optionsoptions

 Coastal Impacts From SeaCoastal Impacts From Sea--Level Rise Level Rise 
 Protect and Restore Coastal EcosystemsProtect and Restore Coastal Ecosystems
 Restore WetlandsRestore Wetlands
 Restore Natural ShorelinesRestore Natural Shorelines
 Reduce Structures in Coastal ZonesReduce Structures in Coastal Zones
 Restore Natural Dune SystemsRestore Natural Dune Systems
 Develop Workshops to Share InformationDevelop Workshops to Share Information

E X P E R I E N C E    Y O U R    A M E R I C AE X P E R I E N C E    Y O U R    A M E R I C A



Gateway NRA                                    National Park Gateway NRA                                    National Park 
ServiceService

 How can we manage parks unimpaired for How can we manage parks unimpaired for 
future generations?future generations?

 Apply both adaptation and mitigation techniquesApply both adaptation and mitigation techniques
 Plan for the effects of climate change (GMP)Plan for the effects of climate change (GMP)
 Partner more broadly to protect species and Partner more broadly to protect species and 

ecological processes across geographic areas.ecological processes across geographic areas.
 Recognize that parks are more important now than Recognize that parks are more important now than 

ever before as a refuge for biodiversity.ever before as a refuge for biodiversity.
 Take greater action to reduce stressors such as Take greater action to reduce stressors such as 

exotics and air pollution.exotics and air pollution.
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 How can we adapt to an issue that is outside How can we adapt to an issue that is outside 
of our control?of our control?
 Identify the areas where we can have influence.Identify the areas where we can have influence.
 Partner more broadly to protect species and Partner more broadly to protect species and 

ecological processes across geographic areas.ecological processes across geographic areas.
 Use the issue as an opportunity for education Use the issue as an opportunity for education 

about the dynamic nature of ecosystems, about the dynamic nature of ecosystems, 
interdependence of resources, and effects of interdependence of resources, and effects of 
climate change on park resources.climate change on park resources.

 Set an example for others by taking action to Set an example for others by taking action to 
reduce our own impacts.reduce our own impacts.
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 What role could the NPS have in engaging What role could the NPS have in engaging 
this topic?this topic?

 Communicate the science of climate change and Communicate the science of climate change and 
its effects on parks to the public.its effects on parks to the public.

 Recognize the significance of climate change to Recognize the significance of climate change to 
our Core Mission.our Core Mission.

 Develop strategies to conserve biodiversity in the Develop strategies to conserve biodiversity in the 
face of changing climate.face of changing climate.

 Become examples of sustainability.Become examples of sustainability.
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