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Office of Sustainability Mission:
Your opportunity this semester

...to transform MIT into a replicable model that generates just,
equitable, applicable, and scalable solutions for responding to the
unprecedented challenges of a changing planet.

MIT OFFICE OF SUSTAINABILITY



Scales
of Impact

You Campus

Hisnn

City State

We start with you to find
solutions at the campus level to
serve both the institution’s
needs as well as to incubate
new and big ideas.

Seeking solutions to common challenges with the
cities of Cambridge, Boston and beyond. We
recognize and the deep interconnectivity between
our urban campus and the city and seek to
operate at both scales.

Making structures, processes, and
solutions developed at MIT accessible for
reapplication and scaling across the
globe.
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2015-2025: 11 Warmest Years on Record i
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Climate Change Increases Extreme Heat Risk

Average number of
heat waves per year
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Cambridge Changing Climate Heat Risk i
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Problem: Elevated temps impact people + I
catalyze pollution

-

HIGH-LEVEL OZONE - absor. harmful UV radiation

E Sunlight +
' | x4 nitrogen oxides (NOy) +

""- : _ Sty ; 1‘ volatile organic compounds (VOC) = 0ZONE

Health Impacts of Extreme Heat, Wellcome Ground Level Ozone Explained, State of WA,

Dept. of Ecology, gfilmgres
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On a 90 deg F day why is A. warmer than C.? i
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Urban heat island effect
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Sensing Outdoor Temperatures MIT Campus  lllir

Credit: Noah Phoenix, MIT Open Space Programming
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Sensing Outdoor Temperatures MIT Campus

Temperature Data (08/09/22)

MIT Campus
City Scanner & MITOS
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Sensing Outdoor Temperatures MIT Campus
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Temperature Data (08/09/22)

MIT Campus
City Scanner & MITOS
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ensing Outdoor Temperatures MIT Campus
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ensing Outdoor Temperatures MIT Campus
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Summer 2025: Heat Risk Dashboard
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What makes for a valuable sensor design...

® Consistent logging and reporting of temp and humidity
® Long battery life

® Ease of accessing data - via blue tooth or even wifi

® Simple dashboard with real time reporting

® Attractive for anyone to view data when walking by

® Not impacted by solar gain

e Easy to deploy

® Rugged for New England conditions in a public space

17
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Questions we’re asking about outdoor heat

What is the distribution of outdoor heat across campus?
On hot days, what areas of campus are hottest?

. How much hotter are some areas than others?

. What is role of shade in/around athletic fields?

What are the coolest outdoor spaces on hot days?

For most popular walking routes on hot days:
1. Which are the coolest routes?

SR IENEAN CEE

2. Hottest routes to avoid?

/. Have you experienced hotter summers? What metrics
matter to you, to fellow students?

cZmpus
climxte
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6.900 heat sensor design criteria i

OCONPOLLNS

—h
o

11.

12.
13.

Accurately measure exterior air temperature and humidity as a person walks around, with dynamics appropriate for the use case.***
Measure sun exposure as a person walks around, with dynamics appropriate for the use case.*

Design sensor to be very small, portable, and able to easily affix to a backpack or similar object so one can walk without trouble.***
Sense should report faults, such as battery failure, mechanical destruction, etc.**

Sensor should be as inexpensive as possible, with a COGS of no more than 20USD.***

Electronics should be able to be fabricated and assembled by JLCPCB.***

Environmental data from each sensor node should connect to location at which data is obtained as the person walks around.***
Sensor should maintain privacy. ***

Sensor should operate with a battery lifetime of 3 mo or at least 24+ between recharging.***

. It should be rugged and able to withstand a summertime Boston-area environment (heat, rain) and typical jostling during transit. ***

Transit environmental data should be able to be connected to spot measurements of the person’s body temperature. **
Multiple systems should be able to be used simultaneously. ***
System should present the information on a dashboard in real-time or near real-time. Allow downloading of raw data.***

* _ *** level of importance CZMPpuUs
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