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A No magic bullets or onsizefits-all solutions

A There are lots of good ideas, but limited evidence of what works
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Goals for the Symposium Today

A To bring together a broad community of stakeholders and practitioners

resilienceacross metro Boston and across the Commonweaitd,

A To serve as an example for similar efforts across the country

A To define a research and practice agenda to foster greater heat !
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Key Questions
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A What could be improved?
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Leading cause of weatheelated deaths

In Massachusetts:

w~ 30 heatrelated deaths over the past decade

wAverage of 756 heat stress emergency
department visits each year (from 2032021)

Risk for heatrelated illness increases as
extreme heat becomes more common

Massachusetts Department of Public Health | mass.gov/dph



Snapshot of the 2024 HEAT Season

-
‘ Tailored Content and
. . e L cwomect Valld:  Thu Jun 20
What is HeatRisk? - - . Resources
A numeric/color-based heat service that serves as a framework for leveraging . e 2
peer-reviewed heat-health science and data consistently across the CONUS 8
g— T Kind of like AQI g Gloucester
- - -
Disseminated to Tailored
Plymouth
My -
~ Audiences through HHAN
%nyl;;dlad
_ ’ Falmouth
Simple Numeric/Color System Excellent Geograph»;.ll Coverage But for Heat!

3 Heat Waves Met Alert
Threshold Criteria

43,000+ unique recipients
each cycle

Massachusetts Department of Public Health | mass.gov/dph



Snapshot of the 2024 HEAT Season and looking ahead

Daily Max Temperature HeatRisk Classification and Heat-Related lliness ED Visits Daily Max Temperature Unhealthy Heat Classification and Heat-Related Iliness ED
in MA, May-Sept. 2024 Visits in MA, May-Sept. 2024
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Little to No HeatRisk Minor HeatRisk Less than 78°F 78-84°F
¢ Moderate HeatRisk ®  Major HeatRisk 85°F or more (not in a heat wave) ® 85°F or more (in a heat wave)

® Extreme HeatRisk Heat-Related lliness ED Visits

Heat-Related lliness ED Visits

Massachusetts Department of Public Health | mass.gov/dph



*Unhealthy Heat Threshold

D The DPH Heat Alert System started on May 1

Massachusetts data show that emergency
department visits for heat stress increase above
/8°F, with a sharp increase abové&5°F.

Unhealthy Heat = 85°F or more for at leastthree
consecutive days

O

Massachusetts Department of Public Health | mass.gov/dph



2025 Heat Education Alert Tool (H.E.A.T.) Response

Green (Below 78°F)
No significant heat-related health risks

Yellow (78°F - 84°F)
Low threat; heightened awareness encouraged

Orange (85°F or above for 1-2 days)
Medium threat level, urging at-risk individuals and communities to begin
implementing heat mitigation measures

Red (85°F or above for 3 or more consecutive days)
High threat, triggering a Community Heat Alert and activation of response efforts.
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This level of heat is linked to increased emergency department (ED) visits statewide.

Massachusetts Department of Public Health | mass.gov/dph

Healthcare Longterm

Sector Care Facilities

Local Boardsj@@ Health Equity
of Health Partners

Outdoor
Recreation
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Correctional
Facilities

DCR Partners

Farm Labor

Camps for Pool

Operators

11



Heat Equity and Massachusetts Communities

Heat Stress Crude Rate per 100,000

| | Quartile 1 (0.0 to 8.5)

| | Quartile 2 (8.6 to 11.6)
B Quartile 3 (11.7 to 14.4)
B Quartile 4 (14.5 to 35.3)
E Heat Equity Community
A Greater Than 50 ED Visits

[:'] Greater Than 50% of Residents in E) Blockgroups

Massachusetts Department of Public Health | mass.gov/dph



H.E.A.T. Alert System

"o Mg Bureau of Climate and Environmental Health
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The HEAT EDUCATION and ALERT TOOLS (HEAT) RESPONSE

A Daily heat forecasts from May
15t to September30®"

A Targetedalerts for unhealthy heatr
notifications for Communitidased
Organizations (CBOs) and health equity
partners.

A Web Resourcesr information to keep people
andcommunitiessafer while enjoyinghe
summer

Your community can expect a heat wave in the next seven days

Heat waves can make people sick! Here is how you can help your community:

Spread the word

Alert your community about upcoming high temperatures. )

Promote calling 2-1-1

2-1-1 call centers can connect people to cooling
resources, including extended pool hours, splash pads,
senior centers, libraries, open fire hydrants, and more.

Identify who is more likely to get sick during a heat wave:

== pregnant people = people 65 and over = people with disabilities or medical conditions
= children = unhoused people = people who work outside

Check on families and seniors

Take notice of those who may not have access to air conditioning.

Share extreme heat tip sheets

Download tips on how to prepare, plan, and stay safe.

. Massachusetts Department of Public Health Find tip sheets here:
/- Bureau of Climate and Environmental Health Extreme Heat Safety Tips | Mass.gov

Massachusetts Department of Public Health | mass.gov/dph




Extreme Heat Webpage on Mass.gov

Extreme Heat

Explore guidance, tools, and resources to help you understand, prepare for, and

o | Mass.qgov/extremeheat

This page is your central source for public health information and planning tools related to heat exposure and safety in Massachusetts. Here, you
can download the Extreme Heat Resource Guide, access Extreme Heat Resources, and find links to local and statewide planning tools, including
the Unhealthy Heat Forecast webpage. Whether you are a resident, healthcare provider, or local official, this page offers the guidance and

support needed to respond effectively to heat waves
Green (Below 78°F)

"I e g No significant heat-related heaith risks
Yellow (78°F - 84°F)

Low threat; helghtened awareness encouraged

Red (85°F or above for 3 or more consecutive days)
High threat, triggering a Community Heat Alert and activation of response efforts.
This level of heat is linked to increased emergency department (ED) visits statewide.

i
!

Unde

MASSACHUSETTS
.- EXTREME
.  HEAT

Resource Guide

DEPARTMENT OF PUBLIC HEALTH s
ek - fance ot L e

)
[~ 1}
w

[«}
i

&
(]
il

N
[}
il

[
<)

A
o
e

il

Unhealthy Heat Forecast » Heat related iliness and actions » Climate and health »

ent of Public Health | mass.gov/dph

Massachusetts Depa


https://www.mass.gov/extreme-heat
https://www.mass.gov/extreme-heat
https://www.mass.gov/extreme-heat

Daily Unhealthy Heat Forecast Web Page

Massachusetts Unhealthy Heat

s OO - - L. L e A Today's forecast, color coded for risk leve

plan, prepare, and respond to unhealthy heat in Mas:

A Banner for unhealthy heat warnings

THERE IS NO ACTIVE UNHEALTHY HEAT ALERT

— | |A Heat forecasts by city/town

Use this tool to see the 7-day heat forecast for Massachusetts. You can alse select your city or town using the dropdown menu. The chart shows
today’s temperature, the hottest day coming up, and a color-coded forecast for each day. Green means the temperature will be below 78F. Yellow
means the temperature will be between 78F and 84°F. Orange means it will go 85°F or above. This can be unhealthy, especially for those sensitive
to heat. Red rmeans the temperature will be 85F ar above for 3 or more days. When there are red days forecast, the Department of Public Health

Unhealthy Heat Forecast

issues an unhealthy heat alert. This alert is for healthcare workers, local governments, and community groups. They use it to plan, prepare, and
act.

Select to Change City/Town

Boston

Heat Thresholds

TODAY'S FORECAST FOR
Boston

84°F
Heat Threshold
Yellow

HOTTEST 7-DAY TEMPERATURE
IS FORECAST FOR

Thursday, 6/12
85°F

Heat Threshold

Orange

o ey

Report Updated at 5:26am on 6/11/25 ck to download the data for Boston

Massachusetts Department of Public Health | mass.gov/dph

Color Forecast

. Green (Below 78°F)

Yellow (78°F - 84°F

Orange (85°F or above for 1-2 days)

. Red (85°F or above for 3 or more consecutive days)

Impact

Mo significant heat-related health risks

Low threat; heightened awareness encouraged.

Medium threat level, urging communities to begin implementing heat mitigation measures.

High threat, triggering a Community Heat Alert and activation of response efforts.




Climate and Health Fact Sheets on Mass.gov

A MDPH Climate and Health Fact Sheets ' Extreme Heat Events

The number of summer days over 90°F are increasing in
Massachusetts. This causes more heat-related illness
and can impact chronic health conditions such as
respiratory, cardiovascular, and kidney disease.

Heat and humidity can make our bodies feel hotter and
sweat more. This can lead to dehydration, muscle cramps,
and fatigue. Other health risks include heat exhaustion
and heat stroke with symptoms ranging from discomfort
and lack of energy to dizziness and fainting.

Who is at higher risk?

Some people may be more at risk during an extreme heat event because of where they live, their
access to official government information, availability of resources to prepare and respond, and
whether they already have health problems. These include:
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+ Children under 5 and people over 65 - People who live alone

» Pregnant people - People without air conditioning

= People working or exercising outdoors - People with medical conditions such as
- People of color due to systemic racism diabetes, cardiovascular disease, kidney

disease, and mental illness
» People who speak little or no English, and

who may not receive emergency messages - People with disabilities
in their native language

What can we do about it?
- Stay indoors and out of the sun

- HKeep hydrated: Drink more fluids (water or electrolyte replacement drinks) than you usually
would even if you don't feel thirsty. Avoid drinks with alcohol, caffeine, and sugar

+  Wear lightweight, loose-fitting, light-colored clothing when outdoors
+ Cover windows that get morning or afternoon sun with shades, curtains, or a blanket

- Call 2-1-1 to find cooling centers near you. They might include a local library or community
center, or other government building

Losr

mass gov, climate-and-health

C) o o i o s et e - - Sign up for weather alerts and create a heat emergency plan like this one
+ Ask your doctor how to manage your medications when it is very hot

+ Arrange for wellness check-ins, like having a friend, neighbor, or relative call or visit a few
times a day

- Plan for power outages if you need electricity for medical equipment or medications

Learn more at 4 Bureau of Climate and Environmental Health

N Environmental Toxicology Program
mass.gov/cllmateAndHeaIth SANE Massachusetts Department of Public Health

Massachusetts Department of Public Health | mass.gov/dph



https://www.mass.gov/resource/climate-and-health-fact-sheets
https://www.mass.gov/resource/climate-and-health-fact-sheets

Climate and Health Educational Videos on Mass.gov

A M D P H E nV| I’O ﬂ m eﬂta| MasEsac_husetts tD:eflartlr:lherE\t oftl;l..urbli_c !-Iealth
- - nvironmenta ea qui raining
(I_:Iﬁglrgh eEgLélL% aa:[?éjnglhma’[e Case Studies in Environmental Health:
Vi deo% Extreme Heat

Extreme Heat Interventions

Together we
can make a
difference

Massachusetts Department of Public Health | mass.gov/dph


https://www.mass.gov/resource/environmental-health-equity-and-climate-change-educational-videos
https://www.mass.gov/resource/environmental-health-equity-and-climate-change-educational-videos
https://www.mass.gov/resource/environmental-health-equity-and-climate-change-educational-videos
https://www.mass.gov/resource/environmental-health-equity-and-climate-change-educational-videos
https://www.mass.gov/resource/environmental-health-equity-and-climate-change-educational-videos

Extreme Heat Can Impact Health

Summary:

A Risk of heat illness is higher
In heat equity communities

Sign up for and distribute the
Community Heat Alert

A
A Check the unhealthy heat
forecast on mass.gov

A

Share the resources you
learned about today

Mass.gov/extremeheat

@_ COMMUNITY HEAT ALERT -~ ."
" Protect your community from heat -~ ¢

Your community can expect a heat wave in the next seven days

Heat waves can make people sick! Here is how you can help your comm

& Spread the word
Alert your community about upcoming high temperatur

E @ Identify who is more likely to get sick during a heat wave:
& + pregnant people 4 people 65 and over 4 people with disabilities or medical conditions

nnnnnnnnnnnn 8 CityTawn
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TODAY'S FORECAST FOR
Boston

84°F

Heat Threshold
Yellow

HOTTEST 7-DAY TEMPERATURE
15 FORECAST FOR

Thursday, 6/12
85°F

Heat Threshold
Orange
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Massachusetts Department of Public Health | mass.gov/dph



https://www.mass.gov/extreme-heat
https://www.mass.gov/extreme-heat
https://www.mass.gov/extreme-heat

\ Massachusetts Department of Public Health

Thank you!
Bureau of Climate and Environmental Health

W =] www.mass.gov/bceh
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&5 sign up for MDPH BCEH Community Heat Alert




Exposure on the Move

Assessing the Health Risks of Heat and Mobility

Seth Strumwasser - Data Analyst
Boston Region Metropolitan Planning Organization

June 18, 2025




Overview

A Introduction

A Critical need

A Outcomes (datasets)

A Applications for public health




Introduction

Boston Region
Metropolitan Planning Organization

A Regional transportation planning

Neutralizing Onerous Heat Effects on
Active Transportation (NO -HEAT)

A Phase 1: Generate datasets that
tell us where there is highest heat risk
for people when walking and biking

A Phase 2: Develop heat mitigation pilots
at priority locations

A MPO, Georgia Tech, municipalities, CBOs
(WalkMassachusetts, MassBike, Bike to the Sea, Mystic
River Watershed Association)
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Perceived distance

|

Citation: Basu, R., & Sevtsuk, A. (2022). How do street attributes affect willingness-to-walk? City-wide pedestrian route choice analysis using big data from Boston and San Francisco.

Transportation Research Part A: Policy and Practice, 163, 1-19. https://doi.org/10,1016/j.tra.2022.06.007



https://doi.org/10.1016/j.tra.2022.06.007

Effect of microclimate on perceived distance

Access to critical destinations,
such as public transit, reduces
significantly during periods of
extreme heat

Transit Accessibility

Geometric walkshed 100%
Perceived (w/o UTCI) 47%
Perceived (w/ UTCI, typical day) 28%
Perceived (w/ UTCI, hottest day) 12%

Citation: Basu, R., Colaninno, N., Alhassan, A., & Sevtsuk, A. (2024). Hot and bothered: Exploring the effect of heat on pede strian route choice behavior and accessibility.
Cities, 155, 105435. : j.Citi



https://doi.org/10.1016/j.cities.2024.105435

Climate justice 0 disparities in heat exposure

Lower-Income Neighborhood Higher-Income Neighborhood




Limitations of available data

Land Surface Temperature
30m, 16-day resolution

Universal Thermal Climate Index . TN 3
1m, hourly resolution . . o

Eu: 48
l,.

f‘tﬂ-‘
|‘°‘° N =

UTCI 07232014 1:00pm [~

Citation: Basu, R., Colaninno, N., Alhassan, A., & Sevtsuk, A. (2024). Hot and bothered: Exploring the effect of heat on pede strian route choice behavior and accessibility. Cities,

155, 105435. hitps://doi.org/10.1016/j.cities.2024.105435



https://doi.org/10.1016/j.cities.2024.105435

Citation: Basu, R., Colaninno, N., Alhassan, A., & Sevtsuk, A. (2024). Hot and bothered: Exploring the effect of heat on
pedestrian route ch0|ce behaV|or and acceSS|b|I|ty Cities, 155, 105435. https://doi.org/10.1016/j.cities.2024,105435



https://doi.org/10.1016/j.cities.2024.105435

Citation: Basu, R., Colaninno, N., Alhassan, A., & Sevtsuk, A. (2024). Hot and bothered: Exploring the effect of heat on ’ BOYISton St.
pedestrian route choice behavior and accessibility. Cities, 155, 105435. https://doi.org/10.1016/j.cities.2024.105435 .



https://doi.org/10.1016/j.cities.2024.105435

Datasets we are creating

Universal Thermal Climate Index (UTCI)

+
Walking and biking volumes

+

Potential demand for walking and biking

Actual and potential heat risk




ldentify highest -risk locations for mitigation pilots




Applications for public health

What are the use cases for different audiences?
A Public

3 Navigation around hot corridors

A Public Health o fficials and planners
z Understand risk
3z Investment decisions

A Community -based Organizations
3 Advocacy




Phase 2 - Implementation

Working with CBOs and partner municipalities

A Identify locations for mitigation pilots
A Walk and bike audits




Conclusion

Key takeaways

A New, high-resolution datasets useful for
o Public: avoid heat exposure

o Officials and planners: infrastructure and mitigation
iInvestments

o CBOs: tools for advocating for residents

A Looking ahead to Phase 2 pilots
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Engaging with schools, community
organizations, and cities on extreme

heat resilience

M. Patricia Fabian

Assoclate Professor of Environmental Health
Associate Director, Institute for Global Sustainability

Boston University Sustainable Built Environment Lab
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Engaging with schools

In 2024 heatwaveswere the most significant climate
hazard worldwide to disrupt schooling, affecting an
estimated171 millionstudents.

Unicef 2025

Boston University
Sustainable Built
Environment Lab



Boston Public SchoolsBoston University

~ BOSTONI ndemi | ration BOSTON
9 pandemic collaboratio

BPS IEQ system

~ Professor Partners

with Boston Public B

Schools to Study | b N 2N ﬁ A
. Classroom Air = | ' 0 Y 4

| Quality ' |
Patricia Fabian has teamed up with Boston Public Schools "@
to launch a variety of research projects harnessing the \ ' v @ — - —
district's one-of-a-kind dataset on school air quality S= = , U

DASHBOARD Aﬁ

125 4. 400

Schools IAQ sensors

derived from sensors in more than 4400 classrooms.

= billions of data points

Boston University
Sustainable Built
Environment Lab



Boston Public SchoolsBoston University

pradaboration
Public Schools UNIVERSITY

BPS IEQ system

Professor Partners
with Boston Public 7 z
Schools to Study [l o ‘B % an
Classroom Air | 0 7 .
SO | BU Research Expertise .
L?s'fn“c”tihoilifly.Eifii?i&f?:fﬁizf‘;ﬁff;ﬁ’fyt i ' A Computlng Fresources D—
erived from sensors In more than 4 classrooms. 7' :" A Data SCIence A
A Statistics
A Environmental health
. : 125 4,400
A Building science oo o
A Communications N |
= billions of data points Boston University
A Lots Of gl‘eat Sustainable Built

Environment Lab
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Temperature monitoring to improve planning for extreme

heat, now and In the future

All classrooms Some findings:

School A A Access to mechanical cooling critical in Northeast

A Central AC most effective but window AC also
works (most of the time)

A On a hot day, classrooms on the ground floor
were ~6C cooler in schools without AC
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Botana Martinez et al (2029ndoor Environments - -
https //doi.org/10.1016/j.indenv. 2025.100105 . Boston University
Sustainable Built
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Engaging with frontline communities




Engaging with frontline communities

o No Tropical Paradise: Urban 'Heat
Islands’ Are Hotbeds For Health
Problems

! e sl 1 gl et
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Reports Data Dashboard City Heat Plans Temperature Sampling
Photovoice Community Resources Presentations Data Applications , =™

About Us Publications
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A study of heat exposure in Chelsea and East
Boston, Massachusetts

A CO"G boraﬁve research The main goal of the project is to build the

capacity for these communities to respond to

é“i:%ﬁﬁ*?;% pl‘O]eCf between extreme heat events. Our research considers
GreenRoofs Qnd the heat exposure and related health concerns 3
= - among the most vulnerable populations in the f ‘
BOSTON BOSion UnlverS"V SChOOI Of Chelsea Creek communities. prof. f,,‘:g'eleme
UNIVERSITY Pu blic Health- Scammell

c-heatproject.org

E Barr .
Foundation



What data are needed for decisions?

Greenspac

conditioning

&
3 None

| Central

Ductless A/C

Boston

Asph/F
Gls/Cmp

| Tar & Gravel
Rubber
Membrane
y Slate
Metal/Tin
Rolled
Composition
Asbestos
shingles

Corrugated
Asbestos
="

https://www.c-heatproject.org/datadashboard



