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Regional Vulnerability Assessment Summary
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Parameter
Current Conditions

(1960 - 2000)
Predicted Range

by 2050
Predicted Range

by 2100

Average Annual Temperature 47 °F 47 – 56 °F 56 – 60 °F

Average Summer Temperature 69 °F 69 - 76 °F 76 - 84 °F

Average Annual Winter Temperature 24 °F 24 – 32 °F 32 – 37 °F

Average Annual Precipitation 41 in. + 5% - 8% + 7% - 14%

Average Summer Precipitation 11 in. - 1% - 3% - 1% 

Average Winter Precipitation 8 in. + 6% - 16% + 12% - 30%

Streamflow (# Days of Flow from Jan. 
1 Peak) 85 days 77 - 80 days 72 – 74 days

Droughts (# Days per 30 yrs) 13 days 18 - 20 days 16 - 23 days

Sea Level Rise 0.8 - 1 foot 1 - 4 feet 2 – 7 feet*

* Uncertainty surrounding ice sheet melt rate. New information factoring in higher rates suggests up to 10 feet.



Forest Impacts
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Source: US EPA Region 1



Strategy Goals & Objectives
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Sector Subtopic Objectives
Built Environment Development, Green Infrastr., 

Tree Canopy
1)  New development/redevelopment designed to adapt to climate impacts (heat, 
precipitation, etc.)

Development 2)  Redevelopment located outside of the highest hazard areas

Natural Resources Protection 3)  Natural functions of ecosystems, shorelines and critical habitat areas will 
be restored

Management 4)  Conserve and manage habitats to support healthy fish, wildlife and plant 
populations and ecosystem functions

Restoration 5)  Restore ecosystem processes to increase capacity to adapt

Coastal Zone Protection, Storm Assess. 6)  Coastal areas resilient to climate change impacts

Key Infrastructure Energy, Water/WW/SW, 
Transportation, Green 
Infrastructure

7) Resilient transportation, water/wastewater, and energy infrastructure 

Roads & Crossings 8)  All existing tide and flood control structures assessed for flood control

Local Govt./ Econ. Asset Mgmt & Capacity 9) Local and regional asset management preparation and monitoring

Human Health & 
Welfare

Vector Diseases, Vulnerable 
Populations

10)  A public protected from extreme climate change health impacts, with particular focus 
on vulnerable populations 



RESILIENCY = 



How?  

1. Assess urban forestry conditions:
a. Spatial Analysis
b. Urban Forest Resource Inventory
c. Open Space Plan

2. Determine impacts to forest resources based on Future 
Conditions:
a. Additional Spatial Analysis
b. Quantitative Analysis
c. Qualitative Analysis – Information from Muni Officials, 

Conservation Orgs, Residents, etc. 
3. Think about Linkages:

a. Stormwater Management
b. Public Health
c. Built Environment

A. Vulnerability Assessment w/ A Conservation Lens



South Shore Climate Assessment – pilot (2011)

Minuteman Subregional Climate Assessment (2016)

Scituate & Duxbury Coastal Resiliency Plan (2015) 

Resilient Quincy Plan – pilot (2016)

MAPC Climate Planning Projects

Climate Smart Region Program – pilot (2016)

Braintree Vulnerability Assessment (2017)

Newton Climate Assessment & Action Plan  (2017)

Brookline Vulnerability Assessment (2017)



Vulnerability Assessments:

Mitigating Factors - Forests, Green Spaces



Vulnerability Assessments:

Future Conditions



Highlight Resiliency Linkages:
carbon sequestration

Forests are important 
for removing carbon 
dioxide from the 
atmosphere and for 
serving as carbon 
sinks—places where 
carbon can be stored. 
In the eastern United 
States, it is estimated 
that 50% of carbon is 
stored in the forest soil, 
36% is stored in living 
plants and trees, 8% is 
stored in deadwood, 
and 6% is stored in the 
leaf litter on the forest 
floor. SOURCE: S. LUYSSAERT ET AL. GLOB. CHANGE 

BIOL. 16, 1429–1450 (2010)



1. Prioritization:
a. Select/prioritize natural areas for preservation – those known to be resistant to 

climate changes
b. Planning goals/objectives to improve landscape connectivity: 

• Create and maintain linkages between natural areas 
• Striking a Balanced Approach: Planning for both “wild” forested areas and more 

intensively managed forest areas (i.e. street trees) in urban setting
• Evaluate opportunities for retrofitting using Green Infrastructure 

2. Policy / Regulatory Changes:
a. Minimum tree canopy standards,
b. Protection of natural areas (set-backs, land use standards), 
c. Land clearing standards and prohibitions,
d. Resilient tree species list for new plantings, etc…

Action Plan Elements:



1. Anticipate constraints of policy change (e.g. government, development community 
opposition)

2. Execute education and outreach programming
3. Organization / Work Planning:

• Departmental Work Plans
• Interdepartmental Coordination (Climate Committee)
• Conservation Programming (e.g. Urban Forestry, CPA, Conservation Easements)
• Innovative Land Protection Measures (e.g. Transfer of Development Rights, 

Development Impact Fees, Green Infrastructure Incentives/ Credits (note: MS4)

Implementing an Action Plan:



Include Urban Forestry in 
Action Plan:

 Includes 2014 to 2019 Work Plan for City 
Departments to Implement

 Strategies Include:
 Tree Inventory Standards
 Planting Guidelines
 Urban Forestry Management Measures
 Street Tree Code
 Community Engagement Program

E.g. City of Kirkland, WA Urban Forestry 
Strategic Plan 



• 14 Municipalities

• Nearly 1.4 million (2010 
Census); 43% of the 
MAPC region population

• 150 square miles, roughly 
10% of the MAPC region 
land area

May 2015: 
Metro Mayors Coalition 
convened 
to sign a Climate 
Preparedness Commitment. 

November 2016: 
The Coalition convened to 
reflect on preparedness 
activities of the past year, 
announce their strategic 
priorities for 2017, and 
sign a regional mitigation 
commitment.

Implementation - Partnerships:
Metro Mayors Coalition Safety in Numbers! 



Climate Smart Region Decision Support Tool

Implementation - Tools:



Coastal

Implementation – Re-Imagine:
Green Infrastructure 

Source: The Nature Conservancy



Questions? / Discussion

Julie Conroy, AICP – 617.933.0749 – jconroy@mapc.org
http://www.mapc.org/regional-climate-change

Photo: “Before it’s too Late” by World Wildlife Fund, Paris Branch
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