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MVP Program Updates

* 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



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

MVP 2.0 Pilot

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:

3 Expand their Core Team membership to center community members who will be
most impacted by climate change

3 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

3 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).
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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 Commmunity 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
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Agenda

» 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”

KEEPING METRO W
BOSTON COOL

M, o Liiid
i A Regional Heat Preparedness
and Adaptation Plan

Metro Mayors Climate Taskforce
Metropolitan Area Planning Council

September 2022

Keeping Massachusetts Cool



Climate Change is Happening

Now

« Global temperatures are rising, causing Giobal aveags temperaturechange
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local weather patterns to shift and

become more unpredictable. 0.75
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« &“Climate Driven Heat” describes both Py

the increase in extreme heat and the

average warming of other seasons due

Temperature change (°C)

to climate change.
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Coastal Northeast is warming

at a faster rate

« 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.
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Extreme Heat Will Continue to

Get Worse

« Average # of days over 90°

historically: 11 days

« Average # of days over
90° by 2030: 20 to 40 b
days .

 Average # of days over dcy_,ng;;:o

90° by 2070: 90 days

* Boseline represents historical average from 1971-2000
Data source: Rossi et al. 2015  Upper values from high emissions scenario. Lower

THE NUMBER OF VERY HOT DAYS WILL INCREASE

D)
]

2030 2070

values from low emissions scenario
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what ways does extreme heat

Question: In

and rising temperatures impact your life or .
work?




Impacts of Extreme Heat

Health and Safety

- Increase inillness 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




Nmety degree days occurring earlier Cooling centers were open but few We're likely experiencing a fourth heat wave of ‘Sitting On A Time Bomb’: Cambridge Housing Authority

and more often. A rising toll of health came. Are they the best way to deal with 2021 this week Residents Sound Alarms About Lack Of AC
effects. What does this say about scorchers? e i T e——_——
climate change? ‘ '

Ninety degree days are occurring earlier and now number twice the
historical average

By Ssibrina Shankman Gicbe Staft, Updated ke 7,2021, 746 pm.
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Boston’s ‘heat islands’ turn lower-income
neighborhoods from hot to insufferable

By David Abel = fYE®-

Residents Await Relief From Heat After State Clarifies Law
Regarding AC In Public Housing
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II Extreme Heat is a #HeatPrep2021

“Silent Killer"
WHO IS MOST
- Extreme heat is deadly- causing more deaths AT R ls K?

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.
Ve
« While everyone is impacted by extreme heat, v -
. SENIORS PEOPLE WITH OUTSIDE PREGNANT  CHILDREN
some are more at risk than others from heat PREEXISTING WORKERS PEOPLE  UNDER5

CONDITIONS
related illnesses and death.




With extreme heat increasingly in the
forecast how can we adapt"

By Sabrina Shankman G Staff,

mfYE®:

It's been a rough week for many in Chelsea, an urban heat island with plenty of pavement and little greenery. ERIN
CLARK/GLOBE STAFF
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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 bend
re-emit it overnight, which causes ”;”"
temperatures to be much hotter. .

. |water evaporation
from the soil

While urban areas experience this more,
large developments and parking lots in
suburban communities can have a similar
effect.

Water
penetration

Credit: Alexander Alfonso



Creating a Land Surface

Temperature (LST) Index

Legend

7] RPA Boundaries
Municipal Boundaries

— Major Roads

" Lakes and Ponds

LST Index

] High : 0.97 , y i ¥
B v 002 10 0 10 20 Miles ‘

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

i /] Municipal Vulnerability
v Preparedness
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Legend Land Surface Temperature, July 2016
Municipal Boundaries
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Surface temperature: 66F — 140F
(74 Degrees)

Air temperature: 88F — 102F
(14 Degrees)



How municipalities can

use Land Surface Temp data

v' Evaluate how prevalent urban heating effects are within the city or town
v ldentify locations likely to produce elevated temperatures as a result of

land cover composition
v 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?

|ldentify air temperature or exact air temperature patterns
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Metro Mayors Surface Temperature Index

: Keeping Metro

e Boston Cool: A
Regional Heat
Preparedness
and
Adaptation
Plan

Municipal Boundaries
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Building Resilience to Climate

Driven Heat Driven Heat

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.

l MVP

Metro Mayors Coaltion

CLIMATE ===
TASKFORCE




Goals of the Plan

1.
2.
3.
KEEPING METRO
§ BOSTON
A Regnoal Heat Preparedness 4 .

and Adaptation Plan

Metro Mayors Climate Taskforce
Metropolitan Area Planning Council

September 2022

Manage and Reduce Risks Associated with Climate

Driven heat

Improve Preparedness for Extreme Heat Events and
Emergencies
Advance Climate Equity and Reduce Disparities within

the Region

Inform and Build Capacity to Prepare and Response
to Climate Driven Heat at Municipal, Regional, and

State Level



Roadmap for Action: Priority

Strategies and Actions

» Cool Communications
WHAT CAN BE DONE TO PREPARE FOR EXTREME HEAT?

> Cool Communities O = >
SOCIAL

INFRASTRUCTURE

» Cooling Our Homes and Buildings

» Cooling Our Blocks
» Cooling Our Region

» Emergency Response



Appendix




Heat Definitions

« Air Temperature: describes how hot or cold
the airis.

NWS Heat Index Temperature (°F) .

88 90 92 94 96 98 100 102 104 106 108 110
7 101 o

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.

Relative Humidity (%)

+ Exireme Heat: In MA, days where
temperature is over

90 degrees F or heat index over 105.

Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity

[ Caution [ Extreme Caution B Danger Il Extreme Danger

« Heat Wave: In MA, three or more days over 90
degrees.




Creating an up-to-date, composite surface
temperature index

We normalize pixel temperature in terms of where it stands between the highest
and lowest surface temperaturein MAPC on that day.

For the kth pixel, the surface temperatureindex is the average of this
normalized value calcvlated for each day [ acrossn total days meeting the

criteria:
n (Tii =Ty min)
= (Ti,max 3 Ti,min)

Index at pixel k :;;

Index = O: Pixel temperature is identical to lowest pixel
temperature on that day.

Index = 1: Pixel temperature is identical to highest pixel
temperature on that day.

Index = 0.5: Pixel temperature is halfway between highest and
lowest pixel temperatures on that day.



Creating a Land Surface
Temperature (LST) Index

Whye Surface temperatures vary from day to day.

Surface Temperature: 20200521, mapc Surface Temperature: 20200926, mapc
b

...and sometimes, pieces are missing.



Creating a Land Surface

Temperature (LST) Index

Surface Temperature: 20200521, mapc Surface Temperature: 20180719, mapc . Surface Temperature: 20200926, mapc

Surface Temperature: 20180905, mapc

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.




Using the LST index

Legend
[ RPA Boundaries
] Regional Urban Centers

Municipal Boundaries
— Major Roads
1 Lakes and Ponds

LST Index
o High: 097

i
10 0 10 20 miles ‘
Sanl

- Low : 0.02

Massachusetts LST index limitations:

Massachusetts LST index benefits:

« Reflects current (2018-2020) land cover
effects on LST

« Captures persistent surface temperature
paftterns 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

+ Each RPA region's LST index is created from a different set of satellite image dates
+ LSTindex not directly comparable across RPA boundaries
+ LSTindexis not a perfect guide to where air temperatures tend to be hottest



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 Commmunity and Economic Development,
Town of Ayer

* Beth Suedmeyer, Associate Planner, Devens Enterprise Commission,




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.




BOSTON FACES MULTIPLE CLIMATE HAZARDS

EXTREME EXTREME COASTAL
TEMPERATURES PRECIPITATION SEALEVELRISE STORMS

IE G == 2

l iy,

STORMWATER COASTAL & RIVERINE
EXTREME HEAT FLOODING FLOODING

CITY OF BOSTON
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CORE ELEMENTS OF THE HEAT PLAN

« Provide framing for heat vulnerability and extreme heat risk in Boston
o Existing, ongoing, and related programs, policies, and projects
o Historical context for current day extreme heat conditions
o Future climate projections and mapping current extreme heat conditions
« Focus Neighborhoods
o Chinatown, Dorchester, East Boston, Mattapan, Roxbury
e Neighborhood context and community perspectives
« Citywide heat resilience strategies
o Vision for heat resilience in Boston
o Heat resilience goals and principles

o Implementation roadmap

CITY OF BOSTON



CONTEXT OF EXTREME HEAT IN BOSTON

A framework for factors of extreme heat risk

Weather

Air temperature and humidity e
Surrounding Buildings Sunny vs. cloudy Proximity to Parks, Trees,
Building materials and roof color Wind and other Cooling Features
Building density and spacing
Amount of pavement |
A

Personal Heat i3

Experiences

Age & Health “Adaptive Capacity”
Characteristics  Can you access cooling?
(cooling affordabillty, A

‘ucces.qsafety. culturally relrevanl. etc3 .

N

Neighborhood History & Systems of Racism

Redlining and long-term impacts of disinvestment Wealth gaps and energy affordability
Health disparities and environmental injustices Urban renewal & institutional expansion
Uneven access to parks and green space

CITY OF BOSTON



CONTEXT OF EXTREME HEAT IN BOSTON

Climate modeling and heat mapping to inform strategies at multiple scales

Future Climate Projections

90

80

30

20

O
2050s

2070s 2080s

The Urban Canopy Model
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CONTEXT OF EXTREME HEAT IN BOSTON

Today, redlined areas face more extreme urban heat

D: “Hazardous”

CITY OF BOSTON



CONTEXT OF EXTREME HEAT IN BOSTON

History shapes current day experiences

Nighttime Daytime Impervious
UHII Air Temp (3AM) Air Temp (3PM) LST Parkland Surface Tree Canopy

47300 3y 1 OO 00 .:cl: 119 100 279 £ar £ r::r“ 2A \;\.ﬂ_n

3.42°F 81.9°F 112.] 23.5% 53.9%

B: “Still Desireable” -0.6°F' -0.5°F' -1.3°F ' -3°F' -27.5% ' 7.5%

C. “Declining” -0.002°F -0.02°F -0.07°F 0.17°F -11.5% -21.9% 2.2%
P o ol
°F Above Coolest °F °F °F % Parkland % Impervious % Tree Canopy-
Points in Boston Cover

CITY OF BOSTON



COMMUNITY ENGAGEMENT AND STORYTELLING

SURVEY RESULTS:
WHERE DO YOU FEEL
HOT OUTSIDE?

Comments on the online mapping survey

allowed people to give context for why a
specific location is hot

HEAT EVENT More than 37 hrs
HOURS:

30 hrs

. Less than 25 hrs

£7) Cool-off Gaps

WHERE DO YOU..
@ Feel oo hot inside
€ Feet 100 hot outside

s Uncomfortably hot routes

Much of South
Huntington lacks street
trees and is so wide
that few trees shade the
opposite side.

The wide streets and
high traffic through
Egleston Square make it
uncomfortable to walk
around, though the two
small parks along this route
are great for gathering.

This stretch of Warren
Street is unpleasant
for walking or waiting
for the bus. Very little
shade, lots of big
vehicles.

This route is all concrete, not a
single tree. Many of our residents
in Boston who are battling
homelessness also hang out here,
and look sunburned during the
summer. There is no shade and
riding a bike is very hot.

Many people come here because
it has free and accessible
parking, \’hum)uny. and places to
eat. There is, however, no place
to cool down for free. NO green
areas. No trees.

It is so hard to get here
by public transit and
then it is too hot. Too
much hard surface.

It's so much hotter,
dustier, and
uncomfortable to walk
or bike this stretch of
Dorchester Ave. than
the section preceding
or just after.

CITY OF BOSTON



COMMUNITY ENGAGEMENT AND STORYTELLING B

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

Welcome to the Boston Heat Resilience Open House

Spanish, Mandarin, and Cantonese
interpretation is available for this
meeting. Please select your preferred
language option at the bottom of the
SCTEEN |1_\' i L'."r',-J on the :'.I.'u|lr’ '._\'n:-h.u.'

experience-comicweh.app

Unlock

CITY OF BOSTON



COMMUNITY ENGAGEMENT AND STORYTELLING

Developing a Community Advisory Board (CAB)

. Purpose and role within the project
. Composition of the CAB
. Compensation of CAB Members

. Keeping the CAB engaged throughout the planning process

CITY OF BOSTON



HEAT RESILIENCE STRATEGIES

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

HEAT EXPOSURE HEAT SENSITIVITY ADAPTIVE CAPACITY

The ability to adjust to climate
change, to moderate potential
damages, to take advantage of

The amount of heat people, the The degree to which people,
environment, systems, or other the environment, systems or

elements experience or are other elements are affected by i . >
subject to. Exposure considers exposure to heat. 25£:g 32;;2:’ or 10 cope
both heat intensity and 9 :

duration.

CITY OF BOSTON



DEVELOPING THE HEAT RESILIENCE STRATEGIES B

25 heat resilience strategies to increase access to resource and reduce localized extreme temperatures.

\1/

a3
= L]

OPERATIONS AND COOLING DURING LOOKING OUT FOR AWARENESS,

COMMUNICATIONS HEAT WAVES NEIGHBORS EDUCTION, AND

TRAINING

B ¥

BUILDINGS PARKS, TREES, TRANSPORTATION AND PLANNING,
AND OPEN SPACE INFRASTRUCTURE ZONING, AND
PERMITTING

CITY OF BOSTON



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



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-OFfCHEESEA

DEPARTMENT OF HOUSING & COMMUNITY DEVELOPMENT




Second
densest
City in
MA

70% of population speaks a
language other than P
English

65% + Latinx
Population

80%

Environmental

Impervious
Low urban tree canopy surface cover Justice
throughout Community

City




Chelsea- A Melting Pot for Over
a Century
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Social and Environmental Inequity- Stressors on a Gateway City
X REVERE

g
i
0

am street

EVERETT

ORIENT HEIGHTS

L (PT
5\\‘e (45)

5
\0' - '¥a,
‘““\‘\0 T %00,

Condor - Stri

™ ca

International
Airport




Preparing for Extreme
Heat

Preparedness



Urban Heat Mitigation Pilot Project




URBAN HEAT ISLAND

ANALYSIS RESULTS

Celebrating 25 Years

of Fighting for Social and
Environmental Justice!

<z | GreenRoots

BOSTON

UNIVERSITY

" ® Sensor Data Points selection
I Max day temp for 8/25 at Logan: 880F

Max day temp for 8/25 at Chelsea Wunderground KMACHELST
(Frankiin Ave: 88.20F, Max Humidity: 91% (avg 69%)
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Heat Index for a 90°F Day with 60% Relative
Humidity (Feels likes 100°F )

Likelihood of Heat Disorders with Prolonged
Exposure or Strenuous Activity

Heat Index for a 95°F Day with 60% Relative
Humidity (Feels likes 113°F )

Likelihood of Heat Disorders with Prolonged
Exposure or Strenuous Activity

Heat Index for a 100°F Day with 60% Relative
Humidity (Feels likes 129°F )

Likelihood of Heat Disorders with Prolonged
Exposure or Strenuous Activity

GEBCO, USGS. FAO, 5 U (L P Corp, GEBCO, USGS. FAO, e [, " Corp, GEBCO, USGS, FAO,
ETI, y, Esfi Japan, ME T, [T g ha ETI,
ihe GIS User




IDENTIFIED
HEAT ISLANDS
THROUGHOUT

CHELSEA

7
Identification of Hotspots with
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Figure 3. Known (red boudaries) and emerging (orange boundaries) “hot spots” in the
City. Locations marked with green are chosen to be the high priority areas to employ
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URBAN HEAT MITIGATION
IMPLEMENTATION
















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.
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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 Commmunity and Economic Development,
Town of Ayer

* Beth Suedmeyer, Associate Planner, Devens Enterprise Commission




Ayer + Devens Pocket Forest Project




Ayer + Devens Pocket Forest Project
Team

Ayer-Devens
POCKET

FORESTS
PROJECT




Concord
Fortsmouth

Manchester
Keene

Brattleborao

Hartford Windham
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Climate Change Clearinghouse for the Commonwealth s - 5
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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.

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



https://eeaonline.eea.state.ma.us/ResilientMAMapViewer/
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P7521 East Main Street, Ayer, Mass. Photo Underwood & Underwood. N. ¥
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Railroad Siation, Ayer, Mass.
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Ayer Population Living Below
Poverty Level (2016-2020)
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Ayer Female Head Householder
Living Below Poverty Level
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Ayer Proximity to
Goodrichville Super Fund Sites
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Ayer MA - EJ Community 2020

(MA EOEEA)

Legend
D

4 MA 2020 Environmental Justice Block Groups

Minority: the block group minority population is >=
40%, or the block group minority population is »=
25% and the median household income of the
municipality the block group isin is < 150% of the
Massachusetts median household income
Income: at least 25% of households have a median
household income 65% or less than the state
median household income
Language isolation: 25% or more of households do
notinclude anyone older than 14 who speaks
: English very well

Minority and Income
. Minority and English isolation
[‘ Income and English isolation

. Minority, Income and English isolstion

-
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Urban Heat island Severity for US Cities (2019):

Trust for Public Land



Municipal Vulnerability Preparedness Program
Planning to Action

‘, DEVENSFORWARD

Town of Ayer, Massachusetts

COMMUNITY RESILIENCE BUILDING CLIMATE ACTION & RESILIENCE PLAN
WORKSHOP

Summary of Findings

DRAFT

Ayer-Devens

Community Resilience POCKET
Building Workshop- . . ‘ FORESTS

PROJECT

Summary of Findings
Devens, MA

supportfor
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CLIMATE CHANGE

Nashua Watershed Basin
Harvard, Bolton, Devens
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Global warming is caused by the accumulation of greenhouse gases within the atmosphere. Gases that
contribute to the greenhouse effect indude water vapor, carbon dioxide, methane, and nitrous oxide. On
earth, human adtivities such as burning fossil fuels,land deforestation and wetland loss/conversion have
zltered the delicate balance of atmospheric conditions that regulate our climate. The efiect of these
changes cause global climate change that are kkely to be significant and to increase over time.

EXTREME TEMPERATURES

Average Temperatures Days with Maximum Temperature over 90F  Fewer Days Below Freezing

What can we expect as CLIMATE CHANGES?
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Ayer + Devens Pocket Forest Project




Ayer + Devens Nelghborhood
Pocket Forest Project
Overview & Godls

Ayer-Devens

Year 1: R

PROJECT

Community engagement

* Design & Construct a FY23 Pilot Pocket Forest Project
* Select Potential Neighborhood Sites for FY24 Project Phase Il

* Establish monitoring and maintenance Team and documentation
* OQutreach/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



What is a Pocket Forest?e

A small designed, curated, and managed patch of forest in an
urban or suburban space.
e igﬁ host, and soil building species
* High Forage: understory trees,
rA¢A shrubs, and woody

groundcover

Composition:

Trees: seed, nectar, and larval

*  Wild annuals/biennials
* Soil: fungal inoculation



Composition of a Pocket Forest: Small but
powerfull

Dense Plot: ~600 tfrees/plants in a small
area (~2,800sf), maximizing benefits per SF
of land.

-
b di R RO
-
.
.

Nutrient-rich soils: supporting accelerated
forest development.

-.‘-‘o‘..ooooo.'

i

t s s snen

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.



What are the Benefits of a Pocket Forest?e

ﬂé: - e
: = Biodiversity
-5 water Qualify
= Air Quality
. = Pollution Control
=> Cooling ~
=> Culture + Community \
=> Economics
. > Health, Safety, & Social
-/ o . -

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



Benefits of Urban Trees TheNature

3 . N\
Research has linked the presence of urban trees to... Conscrvancy
)
% L 4
oo PROTECTING BIODIVERSITY REDUCING OBESITY LEVELS
ﬁ' including habitat for migrating by increasing physical activity
birds and pollinators including walking and cycling
- E
REDUCING RATES ' / MANAGING STORMWATER,
of cardiac discase, strokes, and \ keeping pollutants out of waterways,
asthma due to improved air quality / and reducing urban flooding
SRONNAH S A ls%s|
E E ’ L \ " ~ e
e - - 2aA\T : -~ e 13 A Pl .
COOLING city streets by 2-4° F, : 2 e AL

reducing deaths from heat and
cutting energy use

FILTERING up toa third of finc
particle pollutants within
300 yards of a tree

e INCREASING
E neighborhood property values

- &

REDUCING STRESS by helping
interrupt thought patterns that
lead to anxiety and depression




Ciriteria:

=> Air Quality

=> Water Quality

=> Cooling

=> Demographic/Neighbor
Climate Vulnerability

=> Mental/Physical Well-Be

=> Community Engagemen




AYER-DEVENS POCKET FOREST DATA VIEWER
https //blt Iv/Pocketforestdatawewer

* Network of Roads

¢ Patchwork of open spaces

* Pocket forests - connection tool!

* Weaving together the natural and built env.

Creatmg spaces for people & nature to co- -exist ;
':' o e . r‘ oz i §'~
: 3
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https://bit.ly/Pocketforestdataviewer

Layer: Land Surface Temperature Index - MRPC

& ; )
S

Snake Hil

Shirley Town oOf
X Shirlay,

Shaker Hills
Country Club

Red Tad
Golf Club

Oxbow Natonal Prospect

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.
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Urban Heat island Severity for US Cities (2019):
Trust for Public Land







Avyer Prospective Locations — Pilot Pocket Forest

« St Mary's Church Surface Lot, Shirley Street
 DepotSquare, Main Street — Downtown Ayer
« East Main Street/Railroad Bridge Green Slope
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Devens Potential Pocket Forest Locations:
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How to Pocket Forest

1. Site Clearing
2. Landwork and Site Access

3. Soil Building
4. Water and Ground Cover Planting -




Next Steps

Finalize Pilot Project location, design, and installation

f—
.

Develop local Outreach and Education Tools
Future Neighborhood Site Selection process (finalize)

Conduct Permitting Assessments

U

Design Plans and Plant Lists for prospective sites

Opportunities to Participate

1. Pilot project design and

construction

2. Harvesting/planting days AverDevens

. « eye POCKET
3. Educational activities FORESTS

4. Monitoring and maintenance pao»s




For More Information:

Ayer/Devens Pocket Forests Data Viewer

Ayer Devens | Pocket Forests

Logend

Pocket Forests and People:
The Ayer Devens Main Streets Regional
Pocket Forests Project

Pocket Forest Project Website
https://climateresilient.wixsite.com/ayerdevens

Ayer-Devens
POCKET
FORESTS
PROJECT



https://climateresilient.wixsite.com/ayerdevens

Thank You!

Alan S. Manoian, Town of Ayer

Director of Community and Economic Development
amanoian@ayer.ma.us

(978) 772-8220

Ayer-Devens

Beth Suedmeyer, Devens Enterprise Commission
Associate Planner POCKET

bethsuedmeyer@devensec.com FORESTS
(978) 772-8831 PROJECT

Pocket Forest Project Website
https://climateresilient.wixsite.com/ayerdevens



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

	Slide 1: #2: Heat Waves in a Changed Climate
	Slide 2
	Slide 3: MVP 2.0 Pilot
	Slide 4
	Slide 5: Agenda for the Day
	Slide 6: Keeping MA
	Slide 7: Metropolitan Area Planning Council (MAPC)
	Slide 8: Agenda
	Slide 9: Climate Change is Happening Now
	Slide 10: Coastal Northeast is warming at a faster rate
	Slide 11: Extreme Heat Will Continue to Get Worse
	Slide 12: Question: In what ways does extreme heat and rising temperatures impact your life or work?
	Slide 13: Impacts of Extreme Heat
	Slide 14: What We’ve Seen
	Slide 15: Extreme Heat is a "Silent Killer"
	Slide 16: Existing Efforts to Address Heat
	Slide 17: Mapping and Understanding Heat in Massachusetts
	Slide 18: Urban Heat Island Effect
	Slide 19: Creating a Land Surface Temperature (LST) Index
	Slide 20: Urban Heat Data Sources
	Slide 21: Land Surface Temperature (LST) is not Air Temperature
	Slide 22
	Slide 23
	Slide 24
	Slide 25: Building Resilience to Climate Driven Heat Driven Heat
	Slide 26: Goals of the Plan
	Slide 27: Roadmap for Action: Priority Strategies and Actions
	Slide 28: Appendix
	Slide 29: Heat Definitions
	Slide 30
	Slide 31: Creating a Land Surface Temperature (LST) Index
	Slide 32: Creating a Land Surface Temperature (LST) Index
	Slide 33: Using the LST index
	Slide 34: Agenda for the Day
	Slide 35: HEAT RESILIENCE  SOLUTIONS FOR BOSTON
	Slide 36
	Slide 37: BOSTON FACES MULTIPLE CLIMATE HAZARDS 
	Slide 38
	Slide 39: CORE ELEMENTS OF THE HEAT PLAN
	Slide 40: CONTEXT OF EXTREME HEAT IN BOSTON
	Slide 41: CONTEXT OF EXTREME HEAT IN BOSTON
	Slide 42: CONTEXT OF EXTREME HEAT IN BOSTON
	Slide 43: Analysis of extreme heat and green space metrics  
	Slide 44: COMMUNITY ENGAGEMENT AND STORYTELLING
	Slide 45: COMMUNITY ENGAGEMENT AND STORYTELLING
	Slide 46: COMMUNITY ENGAGEMENT AND STORYTELLING
	Slide 47: Boston’s heat resilience strategies address three critical factors of heat risk
	Slide 48: DEVELOPING THE HEAT RESILIENCE STRATEGIES 
	Slide 49: PLANNING FOR ACTION 
	Slide 50: Zoe Davis 
	Slide 51: Agenda for the Day
	Slide 52: Urban heat mitigation Pilot Project City of Chelsea Department of Housing & Community development 
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60: Identified Heat Islands throughout chelsea
	Slide 61: Urban Heat Mitigation Implementation
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68: Agenda for the Day
	Slide 69
	Slide 70: Ayer + Devens Pocket Forest Project Team
	Slide 71
	Slide 72: AYER DEVENS
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83
	Slide 84
	Slide 85
	Slide 86
	Slide 87
	Slide 88
	Slide 89
	Slide 90
	Slide 91
	Slide 92
	Slide 93
	Slide 94
	Slide 95
	Slide 96
	Slide 97: Ayer Female Head Householder w No Family
	Slide 98
	Slide 99
	Slide 100
	Slide 101
	Slide 102
	Slide 103
	Slide 104
	Slide 105: Ayer + Devens Neighborhood Pocket Forest Project Overview & Goals
	Slide 106: What is a Pocket Forest?
	Slide 107: Composition of a Pocket Forest: Small but powerful!
	Slide 108: What are the Benefits of a Pocket Forest?
	Slide 109
	Slide 110: Choosing Neighborhood Pocket Forest
	Slide 111
	Slide 112: Layer: Land Surface Temperature Index - MRPC
	Slide 113
	Slide 114
	Slide 115: Ayer Prospective Locations – Pilot Pocket Forest
	Slide 116: Ayer Potential Pocket Forest Locations:
	Slide 117: Ayer Potential Pocket Forest Locations:
	Slide 118: Devens Potential Pocket Forest Locations:
	Slide 119: Devens Potential Pocket Forest Locations:
	Slide 120: How to Pocket Forest
	Slide 121: Next Steps
	Slide 122: For More Information:
	Slide 123: Thank You!

