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Expert model projects: key aspects

Bonney et al., 2009
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● Science is central
● Volunteers are additional, 

non-expert lab members
● Volunteers are not included in 

the development of the science 
question or the dissemination of 
results

● Relatively low engagement in 
this respect
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Community-engaged projects: key aspects 

● Highly place-based, community 
involved, honors local knowledge

● Researchers seen as extension of 
community’s needs 

● Focused on justice, community 
empowerment, and improving 
governance 

● Community-driven question 
creation



Expert model project example: eBird

ebird.org



Expert model project example: eBird
● Volunteers train and make 

observations of birds in their 
area

● Data are uploaded to a 
database

● Researchers can leverage 
data in studies (dozens 
published in 2020 alone!)

● Extremely popular!

ebird.org



Community-engaged project example: Ixchel & AGU

https://thrivingearthexchange.org/project/ciceroberwyn-il/



Community-engaged project example: Ixchel & AGU

● “Assessing Flooding and Hydrodynamics for 
Community Revitalization”

● Stormwater and sewage regularly backs up 
into houses and basements.

● Ixchel is a grassroots organization that brings 
together and empowers Cicero and Berwyn 
residents to address and dismantle structural 
racism to ensure access to equitable education 
and environmental justice.

● Dr. Joseph Schulenberg, Civil and Materials 
Engineering Department at University of 
Illinois-Chicago

https://thrivingearthexchange.org/project/ciceroberwyn-il/

https://www.ixcheljusticia.org/what-we-do
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Community engagement as a spectrum

Level of Engagement

LOW HIGH
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Measuring Urban Heat: Three Methods

Satellite
Based

Ground 
Stations

Mobile 
Traverses



Satellite Derived Heat Surfaces

Strengths
● Freely available across the world
● Seasonal availability
● Intra-urban variation detectable
● Extensive literature and research
● Potential connections to land use

Weaknesses
● Exaggerates temperature ranges
● Coarse pixel size (30m, 90m, 1km…)
● Rooftops as opposed to street-level
● Discrete differences between land covers
● Translation to policy remains unclear



Near-Surface Urban Heat Data
Strengths
● Engages community in their place
● Established ‘civic legitimacy’ of scientific process 

and results
● High resolution outputs (1m, 10m)
● Diurnal profile of air temperatures
● Policy applications are evident

Weaknesses
● Coordination of local community groups requires 

time and strategy
● Not free due to engagement and analysis
● Seasonal differences not [yet] available
● Clouds or rain can create delays
● Generalizable models are still forthcoming



Urban heat data as a spectrum

Robustness of Data

LOW HIGH



Integrating Urban Heat Data and Community Engagement 

A: People, Place, & Perspective: Consensus 
on goals, problems, and effective 
implementation

B: Expert Applications: Specialized 
knowledge without stakeholder 
involvement/support

C: Status Quo: Confrontational debate and 
no improvements

D: Mediated Discussion: Consensus on goals 
and problems with no help on how to achieve

Robustness of Data

Le
ve

l o
f E

ng
ag

em
en

t

LOW HIGH

HIGH

LOW

B A

C D



Robustness of Data
Le

ve
l o

f E
ng

ag
em

en
t GLOBE UHIE

ISeeChange
Throwing Shade

CAPA Heat Watch

Citizen Science Urban Microclimate Project

Temperature Blast
Suwon City Heat Map Project

Trust for Public Land Heat Island Intensity
Yale Global Surface UHI Explorer

Climate Engine
Harlem Heat Project

Heat Walk
Science Center Public Forums

USDN Game of Heat

LOW HIGH

HIGH

LOW

B A

C D

Urban Heat & Community Engagement
Projects



Robustness of Data
Le

ve
l o

f E
ng

ag
em

en
t GLOBE UHIE

ISeeChange
Throwing Shade

CAPA Heat Watch

Citizen Science Urban Microclimate Project

Temperature Blast
Suwon City Heat Map Project

Trust for Public Land Heat Island Intensity
Yale Global Surface UHI Explorer

Climate Engine
Harlem Heat Project

Heat Walk
Science Center Public Forums

USDN Game of Heat

LOW HIGH

HIGH

LOW

B A

C D

Urban Heat & Community Engagement
Projects



David Sittenfeld
Museum of Science, Boston

Wicked Hot Boston: 
Community Science for Building Extreme Heat 

Resilience and Addressing Public Health Disparities



Dimensions of Public Engagement with Science, NSF DRL 1010831, L. Bell 2011 
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Jul + Aug 2019
50 Citizen Scientists
10 routes
3 cities 

Urban Heat Island Mapping
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Summary of Findings
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Ashmont, 102.6 degrees F



T

Our cat's favorite way to beat the heat :-)

79.3°F 
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Socioeconomic data from Climate Ready Boston data archive, S. Atyia Martin, 2015 (Mapped by D. Sittenfeld)
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The Effects of Historical Housing Policies on Resident 
Exposure to Intra-Urban Heat: A Study of 108 US Urban 
Areas

Jeremy S. Hoffman, Vivek Shandas, and Nicholas Pendleton, 
Climate 2020, 8(1)
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HOLC “A”



University of Vermont Spatial Analysis Lab/City of Boston Parks and 
Recreation



Final activity - breakout rooms!
Remember your “animal” from earlier?

In your breakout groups, do these things:

1) one-sentence introduction

2) brainstorm ways to design community engagement for a fictional city together

3) be prepared for 30-second abstract share-out for everyone!

Dorchester

Brookline

East Boston
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http://www.mos.org/wickedhot
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28 Science-to-Civics campaigns
In 2018, NOAA awarded the Museum of Science 
and its partners a 3-year grant to work with 
science centers across the U.S. to 
engage 28 science centers working with 
community and civic partners in projects 
connecting community science and deliberation to 
build community engagement and inform local 
resilience planning regarding four hazards:

• Heat Waves
• Sea Level Rise
• Extreme Precipitation
• Drought

The Science-to-Civics Process:



https://www.nisenet.org/CSCRC

The Science-to-Civics Process:

The CSCRC process is 
mapped to “The Three 
Steps of Public 
Engagement” from 
Rowe and Frewer 
(2005).

https://www.nisenet.org/CSCRC


Thank You! 
David Sittenfeld

Manager of Forums and National Collaborations
Researcher, Helmuth Lab, Northeastern University

dsittenfeld@mos.org
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of Commerce.
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Back to Mentimeter!
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HOLC “A”

Redline Grade Mean Impervious Surface

A 31.4%

B 47.7%

C 55.7%

D 66.3%

Mapped by D. Sittenfeld, September 2020
Source Data: National Land Cover 
Database
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HOLC “A”

Redline Grade Mean Tree Cover

A 45.4%

B 31.9%

C 22.2%

D 12.0%

Mapped by D. Sittenfeld, September 2020
Source Data: National Land Cover Database


