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• Winter webinar series
• Webinar #2: Heat Waves in a Changed Climate: Planning for and 

Addressing Heat Islands
• Wed, Jan 25 @ 10AM
• https://MVP2023WinterWebinar2.eventbrite.com 

• Webinar #3: Findings of the 2022 MA Climate Change Assessment 
• Wed, Feb 1 @ 10AM
• https://MVP2023WinterWebinar3.eventbrite.com 

• Expression of Interest for FY24 action grant round now open
• Final deadline Fri, Feb 3: click here to submit

• FY23 MVP Planning & Action grant round expected to open March 2023
• $21 million budget anticipated
• Scheduling pre-RFR sessions soon, sign up for the newsletter to be 

notified

• Sign up for our newsletter to stay up-to-date on all this and more
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MVP Program Updates

https://massgov.formstack.com/forms/mvp_action_fy24_eoi
https://mailchi.mp/54eeda65a8f2/mvpsignup


We are excited to pilot a new MVP planning program starting this Spring! The new 

MVP 2.0 program will provide communities with guidance and funding to:

• Expand their Core Team membership to center community members who will be 

most impacted by climate change

• Receive innovative virtual training on climate resilience best practices, equity, and 

environmental justice

• Reset priorities in their current MVP plans based on this new knowledge and 

engagement, and

• Receive technical assistance and guaranteed funding to develop and implement 

an action project.

Indicate interest on your municipality’s Expression of Interest form for FY24 Action 
Grants or email your Regional Coordinator. Your RC will be happy to talk to you more 
about the opportunity and let you know when the application for the pilot round is 
open (expected April 2023). 

MVP 2.0 Pilot



• Housekeeping

• We’re recording

• Submit questions 
for presenters in 
our chat box

• Problems logging in?
• Call-in number: 

• +1-646-741- 5292 (US)



Agenda for the Day
Introductions – Carolyn Meklenburg (MVP)

1. MAPC Metro, Science-based regional heat adaptation planning

 Sasha Shyduroff, Senior Clean Energy and Climate Planner, MAPC

 Q&A

2. Heat Resilience Solutions for Boston

* Zoe Davis, Climate Resilience Project Manager, City of Boston

* Q&A

3. Chelsea Heat Island Mitigation Project

* Hilary Dimino, Senior Planner/Project Manager, City of Chelsea

 Q&A

4. Ayer-Devens Pocket Forest Project

 Alan S. Manoian, Director of Community and Economic Development, 
Town of Ayer

 Beth Suedmeyer, Associate Planner, Devens Enterprise Commission



Keeping MA
Cool
Preparing and Adapting 
for Climate Driven Heat

Tuesday, January 25th, 2023, 10:30am EST



Sasha Shyduroff (She/her)

Senior Clean Energy and Climate Planner, MAPC 

Sshyduroff@mapc.org

Metropolitan Area Planning 
Council (MAPC)

mailto:Sshyduroff@mapc.org


Agenda

Keeping Massachusetts Cool

➢ Massachusetts is getting

hotter and warmer- why

should we care?

➢ State-wide and regional

heat data

➢ Metro Mayors Climate 

Taskforce “Keeping Metro 

Boston Cool: A Regional 

Heat Preparedness and 

Adaptation Plan”



• Global temperatures are rising, causing 

local weather patterns to shift and 

become more unpredictable.

• “Climate Driven Heat” describes both 

the increase in extreme heat and the 

average warming of other seasons due 

to climate change.

Climate Change is Happening 
Now

Credit: Barcelona Supercomputing Center



• The current that brings warm water 

from the tropics to Greenland is 

slowing down, increasing our offshore 

sea surface temperatures.

• This temperature change drives more 

weather from the warming ocean 

toward the coastal Northeast.

Coastal Northeast is warming 
at a faster rate

Source: Karmalkar & Horton, 2021



• Average # of days over 90°

historically: 11 days

• Average # of days over 

90° by 2030: 20 to 40

days

• Average # of days over

90° by 2070: 90 days

Extreme Heat Will Continue to 

Get Worse



Question: In what ways does extreme heat
and rising temperatures impact your life or
work?



Impacts of Extreme Heat

Health and Safety

• Increase in illness and death

•Exacerbate existing health conditions (particularly cardio-vascular diseases)

• Increase in vector borne diseases

Infrastructure

•Damage to bridges, roads, and public transit/rail

•Overload of electricity grid to meet cooling needs

•Damage and stress to natural systems including water, air, green space

Economy

•Loss of work hours/worker health

•Reduced performance for workers and school children



What We’ve

Seen



Extreme Heat is a 
"Silent Killer"

• Extreme heat is deadly- causing more deaths

than any other natural disaster in the US.

• Recent study showed that 37% of heat-

related deaths (globally across 732 locations 

studied) could be attributed to climate 

change.

• While everyone is impacted by extreme heat,

some are more at risk than others from heat

related illnesses and death.



Existing Efforts to Address Heat



Mapping and Understanding 
Heat in Massachusetts



Urban Heat Island Effect

Heat impacts everyone- but not everyone

is impacted the same.

Urban Heat Island Effect: Highly developed 

areas absorb more heat during the day and 

re-emit it overnight, which causes 

temperatures to be much hotter.

While urban areas experience this more, 

large developments and parking lots in 

suburban communities can have a similar 

effect.



Creating a Land Surface 
Temperature (LST) Index

We created a Land Surface 

Temperature (LST) index that reflects 

persistent patterns in surface 

temperature- and the strength of 

urban heating by location.

1. Normalizing temperatures on single 

dates so that they fall across the 

same range and

2. Synthesizing the spatial patterns in 

surface temperature across many 

dates,

3. By Regional Planning Agency



Urban Heat Data

Sources



Land Surface Temperature (LST) is not 
Air Temperature

Surface temperature: 66F – 140F 

(74 Degrees)

Air temperature: 88F – 102F 

(14 Degrees)



How municipalities can
use Land Surface Temp data

✓ Evaluate how prevalent urban heating effects are within the city or town

✓ Identify locations likely to produce elevated temperatures as a result of

land cover composition

✓ Combine with indicators of greater heat sensitivity, health impacts, and

limited adaptive capacity to prioritize locations for heat mitigation

What can municipalities NOT 
learn from LST data?

Identify air temperature or exact air temperature patterns



Access Map and Data at 

ResilientMA.org – Map 

Viewer



Keeping Metro 
Boston Cool: A 
Regional Heat 
Preparedness 
and 
Adaptation 
Plan



• Intended to guide the heat- resilience work of 

municipalities, the Climate Taskforce, and 

partners.

• Public Health and Land Use Planning

• 2- year Municipal Vulnerability Preparedness

(MVP) Action Grant to City of Cambridge and

MMC.

Building Resilience to Climate 

Driven Heat Driven Heat



1. Manage and Reduce Risks Associated with Climate 

Driven heat

2. Improve Preparedness for Extreme Heat Events and

Emergencies

3. Advance Climate Equity and Reduce Disparities within 

the Region

4. Inform and Build Capacity to Prepare and Response 

to Climate Driven Heat at Municipal, Regional, and 

State Level

Goals of the Plan



➢Cool Communications

➢Cool Communities

➢Cooling Our Homes and Buildings

➢Cooling Our Blocks

➢Cooling Our Region

➢ Emergency Response

Roadmap for Action: Priority 
Strategies and Actions



Appendix



• Air Temperature: describes how hot or cold

the air is.

• Humidity: how much water vapor is in the air.

• Heat Index: describes how hot it feels based
on air

temperature and humidity combined.

• Land Surface Temperature: The

temperature of surfaces including land, 

pavement, rooftops.

• Extreme Heat: In MA, days where

temperature is over

90 degrees F or heat index over 105.

• Heat Wave: In MA, three or more days over 90

degrees.

Heat Definitions





Creating a Land Surface 
Temperature (LST) Index

Why? Surface temperatures vary from day to day.

...and sometimes, pieces are missing.



Creating a Land Surface 
Temperature (LST) Index

By (1) normalizing temperatures on single dates so 
that they fall across the same range and
(2) synthesizing the spatial patterns in surface
temperature across many dates, we create a 
Land Surface Temperature (LST) index that 
reflects persistent patterns in surface 
temperature- and the strength of urban heating 
by location.



Massachusetts LST index benefits:
• Reflects current (2018-2020) land cover

effects on LST

• Captures persistent surface temperature

patterns in space

• Covers all of Massachusetts

• Demonstrates urban heat effects generated 

by large urban areas through smaller 

concentrations of impervious cover

• Appropriate for heat mitigation work across a 

broad range of community types

Massachusetts LST index limitations:
• Each RPA region's LST index is created from a different set of satellite image dates

• LST index not directly comparable across RPA boundaries

• LST index is not a perfect guide to where air temperatures tend to be hottest

Using the LST index



Agenda for the Day
Introductions – Carolyn Meklenburg (MVP)

1. MAPC Metro, Science-based regional heat adaptation planning

 Sasha Shyduroff, Senior Clean Energy and Climate Planner, MAPC

 Q&A

2. Heat Resilience Solutions for Boston

* Zoe Davis, Climate Resilience Project Manager, City of Boston

* Q&A

3. Chelsea Heat Island Mitigation Project

* Hilary Dimino, Senior Planner/Project Manager, City of Chelsea

 Q&A

4. Ayer-Devens Pocket Forest Project

 Alan S. Manoian, Director of Community and Economic Development, 
Town of Ayer

 Beth Suedmeyer, Associate Planner, Devens Enterprise Commission,



CITY OF BOSTONCITY OF BOSTON

HEAT RESILIENCE 
SOLUTIONS FOR BOSTON
Preparing for the near-term and long-term impacts of extreme heat 



CITY OF BOSTON

Climate Ready Boston is our 
initiative to ensure that the 
residents of Boston can thrive 
in the face of climate change, 
both today and in the years to 
come.



CITY OF BOSTON

EXTREME HEAT STORMWATER 
FLOODING

COASTAL & RIVERINE 
FLOODING

BOSTON FACES MULTIPLE CLIMATE HAZARDS



CITY OF BOSTON

Heat Resilience Solutions for Boston (the Heat 
Plan) is a citywide framework to prepare 

Boston for hotter summers, with particular 
focus on Boston's environmental justice 

neighborhoods.  



CITY OF BOSTON

CORE ELEMENTS OF THE HEAT PLAN

● Provide framing for heat vulnerability and extreme heat risk in Boston 

● Existing, ongoing, and related programs, policies, and projects 

● Historical context for current day extreme heat conditions

● Future climate projections and mapping current extreme heat conditions

● Focus Neighborhoods 

● Chinatown, Dorchester, East Boston, Mattapan, Roxbury 

● Neighborhood context and community perspectives 

● Citywide heat resilience strategies 

● Vision for heat resilience in Boston

● Heat resilience goals and principles 

● Implementation roadmap 



CITY OF BOSTON

CONTEXT OF EXTREME HEAT IN BOSTON
A framework for factors of extreme heat risk



CONTEXT OF EXTREME HEAT IN BOSTON

Climate modeling and heat mapping to inform strategies at multiple scales

The Urban Canopy ModelFuture Climate Projections Neighborhood Climate Model



CITY OF BOSTON

CONTEXT OF EXTREME HEAT IN BOSTON

Today, redlined areas face more extreme urban heat

D: “Hazardous”C: “Declining”A: "Best" & B: "Still Desirable"



CITY OF BOSTON

History shapes current day experiences

CONTEXT OF EXTREME HEAT IN BOSTON



CITY OF BOSTON

COMMUNITY ENGAGEMENT AND STORYTELLING
Co-mapping surveys to identify characteristics of high heat areas



CITY OF BOSTON

COMMUNITY ENGAGEMENT AND STORYTELLING
The Heat Stories Comic Builder: a tool for sharing and learning about extreme heat experiences. 



CITY OF BOSTON

● Purpose and role within the project 

● Composition of the CAB

● Compensation of CAB Members 

● Keeping the CAB engaged throughout the planning process

COMMUNITY ENGAGEMENT AND STORYTELLING
Developing a Community Advisory Board (CAB)



CITY OF BOSTON

Boston’s heat resilience strategies address three critical factors of heat risk

HEAT EXPOSURE ADAPTIVE CAPACITY 

The amount of heat people, the 
environment, systems, or other 
elements experience or are 
subject to. Exposure considers 
both heat intensity and 
duration.

The degree to which people, 
the environment, systems or 
other elements are affected by 
exposure to heat. 

The ability to adjust to climate 
change, to moderate potential 
damages, to take advantage of 
opportunities, or to cope with 
consequences. 

HEAT SENSITIVITY 

HEAT RESILIENCE STRATEGIES 

HEAT EXPOSURE HEAT SENSITIVITY ADAPTIVE CAPACITY



CITY OF BOSTON

DEVELOPING THE HEAT RESILIENCE STRATEGIES 
25 heat resilience strategies to increase access to resource and reduce localized extreme temperatures.

OPERATIONS AND 
COMMUNICATIONS

COOLING DURING 
HEAT WAVES

LOOKING OUT FOR 
NEIGHBORS

AWARENESS, 
EDUCTION, AND 

TRAINING

BUILDINGS PARKS, TREES, 
AND OPEN SPACE

TRANSPORTATION AND 
INFRASTRUCTURE

PLANNING, 
ZONING, AND 
PERMITTING



PLANNING FOR ACTION 

Implementing projects during the planning process and catalytic projects 

● Cool Spots - Cooling outdoor 
community spaces

● Extreme Temperatures Response 
Task Force 

● Cool Roof Grant Program 

● Water mister and fountain 
installation at Chin Park

● A/C and fan distribution 

● Pop-up Cooling Kit Program
Cool Spot at East Boston Public Library



CITY OF BOSTON

Zoe Davis 

Climate Resilience Project Manager 
for the City of Boston

zoe.davis@boston.gov

Please feel free to reach out by email if you have 
any questions or thoughts you want to share.

mailto:zoe.davis@boston.gov


Agenda for the Day
Introductions – Carolyn Meklenburg (MVP)

1. MAPC Metro, Science-based regional heat adaptation planning

 Sasha Shyduroff, Senior Clean Energy and Climate Planner, MAPC

 Q&A

2. Heat Resilience Solutions for Boston

* Zoe Davis, Climate Resilience Project Manager, City of Boston

* Q&A

3. Chelsea Heat Island Mitigation Project

* Hilary Dimino, Senior Planner/Project Manager, City of Chelsea

 Q&A

4. Ayer-Devens Pocket Forest Project

 Alan S. Manoian, Director of Community and Economic Development, 
Town of Ayer

 Beth Suedmeyer, Associate Planner, Devens Enterprise Commission



URBAN HEAT MITIGATION PILOT PROJECT
CITY OF CHELSEA

DEPARTMENT OF HOUSING & COMMUNITY DEVELOPMENT



Image Source: Wikipedia

City of Chelsea

65% + Latinx
Population

70% of population speaks a 
language other than 
English

Second 
densest 
City in 

MA 

80% 
Impervious 

surface cover 
throughout 

City

Low urban tree canopy

Environmental 
Justice 

Community 



Chelsea- A Melting Pot for Over 

a Century



Social and Environmental Inequity- Stressors on a Gateway City



Preparing for Extreme 
Heat

In fiscal year 2020, the City of Chelsea 

sought funding to advance a city-wide 

urban heat island mitigation initiative 

through the Executive Office of Energy 

& Environmental Affairs, Municipal 

Vulnerability Preparedness Action Grant 

Program.



Objec t i ve s  o f  Pro j ec t :

• complement ongoing regional 

efforts by analyzing ambient air & 

land surface temperatures

• perform a social vulnerability 

assessment

• prioritize corridors for public and 

private heat mitigation 

interventions

• devise and carry out a pilot heat 

mitigation projects on public 

properties

Urban Heat Mitigation Pilot Project



URBAN HEAT ISLAND 
ANALYSIS RESULTS

• The City of Chelsea procured a 

consultant to assist with the 

development, design and 

implementation of UHI mitigation 

strategies in collaboration with local 

community-based organization, 

GreenRoots.  Data from the ongoing 

C-HEAT project sensor network 

were used as part of the urban heat 

island analysis. 



Heat Variability Index across Chelsea for a 90 degree. 95 degree and 100 degree Day



IDENTIFIED 
HEAT ISLANDS 
THROUGHOUT

CHELSEA



URBAN HEAT MITIGATION 
IMPLEMENTATION

Cool Block Project



Heat Mitigation Strategies Utilized

Planted Shade 
Trees along Cool 

Block

Installation of 
several bioswales

Renovated 
Sidewalks with 
lightly colored 

aggregates

Blast treatment of 
Roadway 







Roadway Blast 

Treatment

▪ Pavement around 

the cool block area 

was blast treated to 

remove the top layer 

of asphalt, to 

decrease pigment, in 

order to decrease 

absorption of solar 

energy.



Next Steps….
• Negotiating the installation of a white roof 

at the Boys and Girls Club, to complement 

Cool Block Project.

• Design and creation of new open space 

within the Cool Block.

• Replicate Urban Heat Mitigation strategies 

in other identified heat islands throughout 

the City.





Agenda for the Day
Introductions – Carolyn Meklenburg (MVP)
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Ayer + Devens Pocket Forest Project
MVP Winter Webinar #2: Heat Waves in a Changed Climate



Ayer + Devens Pocket Forest Project
Team



https://eeaonline.eea.state.ma.us/ResilientMAMapViewer/

Layer: Hotspots

A statewide Land Surface Temperature (LST) Index was created by 

combining estimates of surface temperature from days in 2018, 2019, and 

2020 where the high air temperature exceeded 70 degrees Fahrenheit. Hot 

spots are areas with the 5% highest LST Index values within each RPA 

region.

https://eeaonline.eea.state.ma.us/ResilientMAMapViewer/


Project 
Location

AYER

DEVENS















































Ayer Population Living Below

Poverty Level (2016-2020)

EPA Environmental Justice

Screening & Mapping Tool



Ayer Female Head Householder 

Living Below Poverty Level



Ayer Female Head 

Householder w No Family



Ayer Over Age 64



Ayer Proximity to

Super Fund Sites



Ayer MA - EJ Community 2020
(MA EOEEA)



Urban Heat island Severity for US Cities (2019):

Trust for Public Land



Municipal Vulnerability Preparedness Program 

Planning to Action





Ayer + Devens Pocket Forest Project



Year 1:
Community engagement

• Design & Construct a FY23 Pilot Pocket Forest Project

• Select Potential Neighborhood Sites for FY24 Project Phase II

• Establish monitoring and maintenance Team and documentation

• Outreach/Engage ongoing education and community participation

Year 2 & 3:
• Design & Install additional Pocket Forests on selected

neighborhood sites

• Development of additional Local Community Educational Materials

• Neighborhood Pocket Forest monitoring & maintenace program

Ayer + Devens Neighborhood 
Pocket Forest Project 
Overview & Goals



What is a Pocket Forest?

A small designed, curated, and managed patch of forest in an
urban or suburban space.

Composition:

• Trees: seed, nectar, and larval 

host, and soil building species

• High Forage: understory trees, 

shrubs, and woody 

groundcover

• Wild annuals/biennials

• Soil: fungal inoculation



• Dense Plot: ~600 trees/plants in a small 

area (~2,800sf), maximizing benefits per SF 

of land.

• Nutrient-rich soils: supporting accelerated 
forest development.

• Pesticide-free: No chemicals or fertilizers

• Low management and 

maintenance: after first 2 years.

• Rich biodiversity: capable of attracting 

over 500 animal and plant species within 

the first 3 years.

• Green space/outdoor classroom: for 

people to reconnect with nature.

• Climate benefits: enhanced carbon 
capture through plants and soils.

Composition of a Pocket Forest: Small but

powerful!



Danehy Park Miyawaki Forest. Cambridge, MA. Photo: D. Kuznik

What are the Benefits of a Pocket Forest?

Benefits:

➔Biodiversity

➔Water Quality

➔Air Quality

➔Pollution Control

➔Cooling

➔Culture + Community

➔Economics

➔Health, Safety, & Social





Choosing 
Neighborhood 
Pocket Forest
Sites

Criteria:

➔Air Quality

➔Water Quality

➔Cooling

➔Demographic/Neighborhood

Climate Vulnerability

➔Mental/Physical Well-Being

➔Community Engagement



AYER-DEVENS POCKET FOREST DATAVIEWER

https://bit.ly/Pocketforestdataviewer

• Network of Roads
• Patchwork of open spaces
• Pocket forests - connection tool!
• Weaving together the natural and built env.
• Creating spaces for people & nature to co-exist

https://bit.ly/Pocketforestdataviewer


This LST Index Data Layer, covering the area served by the Montachusett Regional Planning Commission, 

illustrates patterns in surface temperature within each Regional Planning Agency region. Areas with LST Index 

values below 0.5 tend to be cooler while areas with LST Index values over 0.5 tend to be warmer.

The LST index was constructed in thirteen separate pieces, each corresponding to a Regional Planning Agency 

(RPA) region. Index values should not be compared across different RPA regions.

Layer: Land Surface Temperature Index - MRPC



Urban Heat island Severity for US Cities (2019):

Trust for Public Land





Ayer Prospective Locations – Pilot Pocket Forest
• St Mary’s Church Surface Lot, Shirley Street
• Depot Square, Main Street – Downtown Ayer
• East Main Street/Railroad Bridge Green Slope



Ayer Potential Pocket Forest Locations:



Ayer Potential Pocket Forest Locations:



Devens Potential Pocket Forest Locations:

Verbeck Gate/ 

West Main Street

Playground/ 

Museum Field

Rogers 

Field
Sherman 

Ave. Traffic 

Circle

Ayer/Shirley 

Middle 

School



Devens Potential Pocket Forest Locations:



How to Pocket Forest

1. Site Clearing

2. Landwork and Site Access

3. Soil Building

4. Water and Ground Cover Planting

5. Monitoring and Maintenance



Next Steps

1. Finalize Pilot Project location, design, and installation

2. Develop local Outreach and Education Tools

3. Future Neighborhood Site Selection process (finalize)

4. Conduct Permitting Assessments

5. Design Plans and Plant Lists for prospective sites

Opportunities to Participate

1. Pilot project design and

construction
2. Harvesting/planting days
3. Educational activities
4. Monitoring and maintenance



For More Information:

Pocket Forest Project Website 

https://climateresilient.wixsite.com/ayerdevens

https://climateresilient.wixsite.com/ayerdevens


Thank You!

Pocket Forest Project Website 

https://climateresilient.wixsite.com/ayerdevens

Alan S. Manoian, Town of Ayer

Director of Community and Economic Development

amanoian@ayer.ma.us

(978) 772-8220

Beth Suedmeyer, Devens Enterprise Commission 

Associate Planner 

bethsuedmeyer@devensec.com

(978) 772-8831

https://climateresilient.wixsite.com/ayerdevens
mailto:amanoian@ayer.ma.us
mailto:bethsuedmeyer@devensec.com
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