%) The City of

rmecloeal  INterventions for Strengthening Resilience to Extreme Heat in Worcester, MA

LAB
Julia Silvestrone | Environmental & Sustainability Studies | Advised by Dr. Stephen McCauley | April 3, 2025 Department of Sustainability & Resilience
Extreme Heat in Temperate Cities Worcester residents’ perceptions of extreme heat Recommendations
Cities retain more heat than non-urban iti ion i i . el
Hrbanizeat 1sand Effect areas due to the types of materials used, During extreme heat events... Need for further heat mitigation interventions /Q\ Inco rporate heatwave alerts into the City's
S:greased vegeta.tlon, greater energy = éiclzélrgtfgiezﬁrgmems "Therg needs to.be as muS:h emph?sis on keeping cool as e merge nCy 3 le rt SyStem )
ge, and pollution [6]. there is on keeping warm in winter.

I feel discomfort but no
major concerns "We need to do something immediately or people will suffer."

Ensure consistent access to cooling

",‘@u ﬁﬁﬁ A _ R _ 70% . I S Copcemed for my n . . . . .
I o e < oS iR well-being Certain people... are in serious danger without drastic

Northern regions Paris, Franced Aiishin: Texas changes in local policy." centers.
are fl nding their ‘g : Mortality risk increases ‘ 0 ' . -
social, e How extreme heat impacts Worcester residents - Install water fountains in the hottest high-

rates of air conditioning

environmental, &

[EEN
(85}

K

trafficked areas of the city.

built infrastructure

Relative risk
Relative risk

27°C & —
unequipped to b 3 H _‘ v Survey respocnofents S O(})SSS
accommodate TS T T T 5 6 5 S T T e e E | \g reported avoiding ‘mb _/;t N
extreme heat [3] S Average tempera#u°) L " o \'Aver_a‘g.;e tempe\ratufe (E) . - outdoor activities (66%) & . . . Continue tO inve St in kee in blue spaces @o.\
= AR R T S el _E avoiding exercise (52%) during Be3|d§nts reported feeling hegt stress while . . PINg P —
Heat Vulnerability extreme heat (n=319). In their homes (79%) and while walking open for swimming. TS
outdoors (49%, n=259).
How susceptible an individual or community is to heat-related illness or death
. o [ c— .
o % 2 Heat vulnerable populations in Worcester Shade the most-used bus stops in the hottest
vulnerable (@@ éf]l E@L N 209 greas of the cit
e | = _ . = Individuals of low-income status Elderly individuals y
’ Elderly Young children Low-income Health conditions Socially isolated

Heat Vulnerability in Worcester, MA Encourage social connectivity among

Aging housing stock Socio-economic challenges seniors.
of Worcester's 0 below federal Ze of survey respondents with incomes of survey respondents older than 65 reported Continue to plan greening initiatives in heat
: restid.ence /o poverty line [7] E <$25,000/year reported feeling concerned for feeling concerned for their well-being during . . .
R E‘f'l?'”gs are their well-being during extreme heat (n=44) extreme heat (n=26) islands with vulnerable populatlons.
l triple-
© gB deckers, built O v vs. 18% of those making over $25,000 (n=217). vs. 19% of those 65 and younger (n=226). —
L8 ¢ between ' i 1 @ |- . o .
= 1880.1930 [5]. 23 /O immigrants [1] _7 More likely to: Offer summer utility rebates for low-income gzg
e

&(A): e = More likely to have chronic medical id
@5 Y Q conditions that impact one's ability to residents.
Research gaps regulate heat.

live i oCcupy a poor work be exposed to . . .
| N heatistand  condition  outdoors heatwhile Incentivize landlords to upgrade their
aggregate Census data =) S - [b rental properties.

@ss;. Less likely to have air conditioning (9) 9 reduce feelings of concern for seniors.

e Assumes the factors that

A A shape heat vlnerabiiy Cooling measures & barriers to cooling Continue to update building standards 9
- — (AR to promote efficiency. B[ c&

% * CEEFS N /i b Lo A
| q : 4 &t i g
X o Pt o 55° '— o x
\ i} Fae 0 s, B 1
: . N ;

7 e 2P * Overlooks residents' values During extreme heat:
Worcester heat vulnerability indices created by & experiences Worcester residents | L Well:.essdchoecks tare noth cotmmon
WPI & Urban Climate Consulting [4,8]. rely on blue spaces practice cring extreme heat In 0= o :
as a low-cost Worcester. @—_ Research addition sectors that could inform
. . Only 19% check in on family, friends, or -
Goal: Identify interventions for alleviating heat vulnerability in cooling adaptation. neighbors (n=319). I]I] @.\ heat resilience.

Worcester, MA that would best meet the needs of residents.

<8 .
Tree canopy ¢ %, Ambient heat
r‘»" /s

G [4] " Residents identified barriers Acknowledgements
to accessing Worcester's , o
Research Instruments & coolinggcenters | would like to thank Professor Stephen McCauley for his guidance throughout all
ﬁ ; ' stages of the project, Varun Bhat and Sol Giesso for directing the creation of the
Nk Limited hours research instruments and aiding in the data collection process, and the Worcester
Survey Interviews (close at 4-5 PM) . . Department of Sustainability and Resilience for providing feedback on the
Residents noticed that there findings and recommendations of this report. This project would also not have been
328 Worcester residents 8 residents, 3 landlords, & 5 local experts Residents perceive that inequities in Under-advertised is a lack of free drinking possible without the invaluable insight provided by the research participants.
tree canopy contribute to heat islands. water in the city.
References
' i ' ity? Risin
How do Worcester residents perceive extreme heat in the city” g Fuly cleotricity rates from 2012-2025 \ Data USA. (2023). Worcester, MA. Delotte & Datawheel
] ] elGCtrIC|ty 16 Worcester's rental 2. Elmes, A. etal. (2017, June). Effects of urban tree canopy loss on land surface temperature magnitude and timing. Clark
Which areas of residents’ lives are disrupted by extreme heat? rates prevent . apartments Digital Commons. e . o
] _ ! i 3. National Grid. (2025, February 1). Basic Service Rates. Massachusetts Electric Company National Grid.
residents from E B need upgrading 4, McCauley, S., Shah, T., Henbest, A. (In preparation). Heat Vulnerability Index for Worcester, MA.
Which populations in Worcester feel vulnerable to extreme heat? achieving a z . but landlords fa(;e \E;V ldRit(I:Dhie, H. (2024, July 1). How many people die from extreme temperatures, and how this could change in the future. Our
XS orld in Data.
therma lly E 8 e —— [ financial barriers 6. Targhi, M.Z. & Van Dessel, S. (2015, September 14). Potential Contribution of Urban Developments to Outdoor Thermal
What COOling measures dO I’eSidentS I‘ely on and Wh at ba I’rieI’S comfortable g Ll L . \; | ’ Comfort Conditions: The Influence of Urban Geometry and Form in Worcester, Massachusetts, USA, Procedia Engineering,
. . 6 i ‘ — Volume 118, 2015, Pages 1153-1161, ISSN 1877-7058.
? 2014 2016 2018 2020 2022 2024 - . . . .
Impede cooli ng : home. 7.  United States Census Bureau. (2024, July 1) QuickFacts Worcester city, Massachusetts. United States Bureau.
8. Urban Climate Consulting LLC. (2022, December). Worcester Heat Risk Assessment [Google Slides].



https://www.wpi.edu/academics/global-school?_gl=1*xp13ww*_gcl_au*MTk2MDQxMDk4OS4xNzQyNDg3MTIy*_ga*MTA0MTc1MjkxNy4xNzQwMTUzNjg0*_ga_RE35PKQB7J*MTc0MzU1MDY3OC4xMy4xLjE3NDM1NTA3MDMuMzUuMC4w

	Slide 1

