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How Does Climate Change Work?

The heat-trapping blanket metaphor.

• The atmosphere is like a blanket that
surrounds the earth.

• When we burn fossil fuels like coal and oil  for 
energy, we add too much carbon  dioxide to the 
atmosphere, which is like  making the blanket
thicker.

• The blanket has become too thick. It’s  trapping 
in too much heat, and the planet  is warming up 
too fast.
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Source: https://svs.gsfc.nasa.gov/4419

Observed Change: Global Temperature

https://svs.gsfc.nasa.gov/4419


More Precipitation

Source: NOAAChanges are calculated from a linear regression of annual totals from 1895-2015, 1901-2000 reference period.

Total annual precipitation

has increased by:

15%

1.2 trillion more gallons of

water or equivalent snow falling

on Massachusetts each year.

~9,700 filled Prudential Towers



Key Observed Climate Changes in 
Massachusetts

2.8°F
Since 1895

Temperature:

10 Days
Since 1950

Growing Season:

10.4 inches
Since 1922

Sea Level Rise:

71%
Since 1958

Strong Storms:



Days Greater than 90 Degrees

 Climate Change Clearing 

House for the Commonwealth 

 http://resilientma.org/

http://resilientma.org/


Finding Common Ground on Climate 

Change: Common Values

• Protect our natural resources for
future generations and public health.

• Responsibly manage our natural and fiscal  
resources.

• Sense of place encourages people to invest
locally and overcome challenges.

Preparing for climate change through nature-based 
solutions satisfies each of these values

Recommended Resources: Yale Project on Climate Communication, Frameworks Institute,
Center for Research on Environmental Decisions – Columbia University



1. Engage  
Community

2. Identify CC  
impacts and

hazards

3. Complete  
assessment of  
vulnerabilities

& strengths

4. Develop  
and prioritize

actions
5. Take Action

The Municipal Vulnerability Preparedness

(MVP) Process

State and local partnership to build resiliency to climate change





MVP Program Participants 
(as of 11/1/2018)

20% of cities and towns, $1.1 million



 Mobilize: Local knowledge, climate change data and existing plans to  
identify vulnerabilities and strengths and prioritize action steps

 Incentivize: Designated communities will receive advanced standing in 
EEA grant programs (i.e., MVP Action Grants)

 Mainstream: Incorporate climate change into existing municipal  
planning frameworks

 National Model: The Nature Conservancy is looking to MVP as a  
national model and EEA is sharing through U.S. Climate Alliance

MVP Aspirations and Next Steps



MVP Scope

 Prepare for the workshop(s)

 Characterize hazards

 Identify Community Vulnerabilities and Strengths

 Identify and Prioritize Community Actions

 Determine the Overall Priority Actions

 Put it All Together

 Move Forward



Nature-Based Solutions
Nature-Based Solutions use natural 

systems,  mimic natural processes, or 

work in tandem with  traditional 

approaches to address natural hazards  

like flooding, erosion, drought, and heat

islands.

Nature-Based Solutions



Infrastructure benefits

Nature-based solutions can save 

$5 on  every $1 spent, increase 

property value  by up to $20, and 

create local jobs and  capital 

inflows.

Heat island effects

Stormwater  
flooding

Riverine flooding

Coastal flooding

Coastal erosion

Nature-based solutionsProblems facing towns Additional benefits

Environmental benefits
Most natural systems rely on linkages 

with  others. By prioritizing natural 
solutions,  communities can provide 

restored links  that augment 
biodiversity.

Societal benefits

Natural areas can reduce the  

likelihood of obesity by 40%, 

improve  air and water, and draw 

people  together to strengthen 

community  ties.

Ecosystem restoration

Open space preservation

Green Infrastructure

Nature-Based Solutions



Low Impact Development

An ecosystem-based approach to land development and 
stormwater management. 

Goal: Mimic pre-development site hydrology

Basic Principles of LID

 Conserve natural areas

 Minimize development impacts

 Maintain site runoff rate 

 Use integrated stormwater management practices

 Implement pollution prevention, proper maintenance and public education 
programs



Conventional 

Development
Centralized Pipe 

and Pond Control



LID

Disconnected 

Decentralized  

Distributed

Conservation   

Minimization                 

Soil Amendments          

Open Drainage              

Infiltration BMPs

Vegetative BMPs 

Rain Barrels           

Pollution Prevention

Multiple Systems



Green Infrastructure Stormwater Controls

Bioretention Raingardens/barrels 

Porous surfaces Bioretention



Raingardens
A bowl-shaped garden designed to capture and absorb stormwater.



Bioretention Similar to raingarden, more highly 

engineered:

• underdrain/riser pipe

• gravel bed

• engineered soils



Riser pipe















Vegetated Buffers

• Pollutant Uptake /Filtering

• Habitat / Wildlife Food Source

• Shading

• Aesthetics

• Physical deterrent to geese

After

Before



Permeable Pavement



Floodplain Buyout:

Middleborough,MA

Other Nature-Based Solutions

 10 homes in Taunton River floodplain

 Buyout funded by FEMA’s Hazard  

Mitigation Grant Program (HMGP). 

Total  cost ~$1,003,745, with FEMA 

grant  covering 75%

 Resilience benefits:

 Avoided emergency evacuation and  

property recovery costs.

 Additional benefits:

 High quality habitat is restored,  

floodplain and ecosystem services  

recovered.



http://wildlandstrust.org/news/2016/3/1/publicprivate-partnership-saves-22-acr

Land Conservation and 

Habitat Preservation: 

Swansea Marsh

• 37 Acres purchased and conserved by the Town  
of Swansea, Wildlands Trust, and Blount Fine  
Foods in the Palmer River Corridor for $110,000.

• Major storms in 2010 and 2012 damaged  
stormwater and transportation infrastructure.

• Resilience Benefits:
• Dissipated energy from storm, tide, and flood

events
• Avoided cost of infrastructure repair and

replacement

• Additional Benefits:
• Protected water quality
• Future marsh migration

Other Nature-Based Solutions

http://wildlandstrust.org/news/2016/3/1/publicprivate-partnership-saves-22-acr


Mill River:Whittenton Dam

Removal,Taunton,MA

Other Nature-Based Solutions

Dam Removal:

Whittenton Dam, Taunton, MA

• Costs
• Estimated Cost of Dam Repair = $1.9  Million
• Ongoing Cost of Dam maintenance = variable
• 2005 Evacuation Costs = $1.5 Million
• Dam Removal Costs = $440,000

• Benefits
• Increased revenue from river based recreation
• Increased Property Values
• Water quality benefits



• Adopted a Conservation Subdivision bylaw in 1978

• Requires conservation and conventional plans  

Benefits

• 1,700 Acres of landprotected

• Preserved local habitat and water resources

• Created 13 miles of hiking trails & public

recreation

• Town saved millions of dollars

The power of a bylaw:

Westford

RailTrail inWestford

Other Nature-Based Solutions



Municipal Vulnerability Planning 

in the Town of Stow

Building an Enduring Process

Jesse Steadman |Stow Town Planner



The Planning Process

Stow 

Submits 

Grant 

Proposal

Workshops 

Conducted

Final Report 

Developed &

Next Steps 

Identified

Governor's 

Executive Order 569 

Establishes 

Municipal 

Vulnerability 

Preparedness 

Program

Stow 

Awarded 

MVP 

Grant

September 

2016
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2017

Climate Change 

Working Group 
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January 

2018

June 

2017

May 

2018

June 

2018



Purpose of MVP Planning 

Complete a baseline climate change and natural hazard vulnerability 

assessment and develop specific actions for dealing with priority hazards.

Goals of the Local Planning Process

• Build stakeholder partnerships in Stow across interests and jurisdictions

• Create a community based process that can shape other planning efforts

• Gain State MVP designation for implementation efforts



Building Consensus 



Building Consensus 

Held two 4-hour workshops

• First session used to identify 

hazards and vulnerabilities

• Second session used defined 

opportunities and action steps to 

mitigate vulnerabilities









Next Steps

Action Grant Funds for Implementation of Priority Projects

• Need to determine the process for creating grant applications

• Who is responsible for moving the project to implementation 

phase?

• Who will coordinate multiple interests to determine 

potential workload for implementation? 

• How can resiliency planning result in benefits outside of 

specific grant funding?



Resilience and Climate Change: A 

Community Perspective

The Role of the Public Health Nurse

Merrily Evdokimoff, RN, PhD



4th NACCHO National Climate Assessment 

Tenets:

 Climate change affects the health of all Americans.

 Exposure and resilience vary across populations and communities.

 Adaptation reduces risk and improves health.

 Reducing greenhouse gas emissions results in health and economic benefits.

http://essentialelements.naccho.org/archives/12740

http://essentialelements.naccho.org/archives/12740


1) Determine the scope of the climate 

vulnerability assessment 

Identify potential areas of climate change in 

your community and the associated health risks, 

and the associated health risks and modifiers



Case Studies:

Heat Related Illness

Dehydration

Heat Stroke



BRACE

2. For these health outcomes, identify the known 

risk factors (e.g., socioeconomic factors, 

environmental factors, infrastructure, pre-

existing health conditions). Upstream and down 

stream



 Cultural

 Commercial

 Social Determinants of Health (SDH)

 Populations   

Children

 Elderly

Chronically Ill

 Immigrants 

Vulnerability
In you community



Elders and Special Needs

 Preventative

 Community Engagement-all ages

 Social Support Systems

 engagement and     social support lead to increased confidence in community

 Developing working relationship with COA, Fire Dept. LEPC

 Educational programs

 Collaboration



BRACE                           

3) Acquire information on health outcomes and 

associated risk factors at the smallest possible 

administrative unit (e.g., census block group, 

census tract, county) in accordance with data 

privacy regulations and availability.



Social Vulnerability Index

53

https://svi.cdc.gov/



https://svi.cdc.gov/Documents/FactSheet/SVIFactSheet.pdf
https://svi.cdc.gov/Documents/FactSheet/SVIFactSheet.pdf


Social Vulnerability Score by county/zip 

code



BRACE                           

 4) Assess adaptive capacity in terms of the 

system’s (e.g., communities, institutions, public 

services) ability to reduce hazardous exposure 

and cope with the health consequences

resulting from the exposure. 



Resilience

Community Resilience
 (1) the ability of a community to withstand adverse 

exposures and the range of associated impacts; and (2) 

physiological (e.g., co-morbidities or disabilities) and 

socioeconomic (e.g., poverty) factors that increases the 

susceptibility of individuals to the exposure. 



Resilience

Community Support

Collaboration

Disaster Planning

Communication

Education



General Communication Recommendations:

1.Find areas of agreement

2.Acknowledge ambiguity

3.Make it real; focus on positives

4.Emphasize solutions

5.Focus on personal benefits

6.End with your “ask”.



Drought                           

 Stow has no public water supply-all 

private wells

 Focus on maintaining green spaces, low moisture 
plantings

 Implementation of water saving methods: rain 
barrels, low flow toilets in new construction

 Use of emergency plans from other departments

 Lessons learned!



Education:

Focus on:

Most vulnerable

 Issues in your area

Anticipatory Guidance: Dirty dozen, PBA’s in 
children dishes

 Support bills that decrease carbon footprint: 
plastic bags, bottles

All politics is local!



ANHE: Association of Nurses for Healthy Environment

https://envirn.org/

Educate Yourself

https://envirn.org/
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Questions?

 Contact 

Merrily Evdokimoff, RN, PhD

Stow Board of Health

Stow MA 01775

Merrily.Evdokimoff@umb.edu

508-560-3801

mailto:Merrily.Evdokimoff@umb.edu

