THE URBAN HEAT

Gamify your students’
learning with this

ISLAND MYSTERY

NO PREP] interactive and engaging
ystery Activity.

Case File 4 The Urban Heat island Mystery
Cities are byl places full of roads, buildings, parking lots, and people. These areas help us live,
work, and el—but scientists are becoming increasingly concerned about how cities affect
temperat

In many geces, cities are much hotter than nearby rural areas, especially during the summer
and at nigiit. Streets and rooftops absorb heat during the day and release it slowly after sunset.
This makell some neighborhoods feel like they never cool down. Heat waves become more

dangeroullair conditioning use increases, and plants and animals can struggle to survive
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You are a science detective a

Your Mission
* jdentify what causes urban heat islands
= Explain how heat builds up and spreads through city environments
+ Describe why urban heat is harmful to people, ecosystems, and communities
= Propose solutions that could help cool cities and reduce risk

This case will require careful thinking, attention to detail, and strong scientific reasoning.
The health and safety of people—and the stability of local ecosystems—may depend on what
you discover

CROLL

to take a look Inside!

Part 2 - Background: What Is the Urban Heat Island Effect?
Read the background information provided by your teacher. Then answer:
1. What is the urban heat island effect?

2. How is a healthy erwironment different from one affected by the urban heat island
effect?

3. Why do scientists find the urban heat island effect difficult to control and reverse?

DETECTIVE FILE ON HOW HUMANS
IMPACT THE ENVIRONMENT




A complete student case file
with guided worksheets for
every step of the investigation.
10 detailed evidence cards
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Interpretation of Data
10 Evidence Cards to Determine Culpri

What You Get

Full investigation
breakdown

Evidencn Card 3 - Lack of Troa Cover
Anfial photes shiw neighbarhodds with vory few trees compantd 1o cooker afeas that contain

parks, forests, and ihaded green spaoes.
2 i X

P
Detective Prompi:
‘What rele might trees snd vegetation play in regulating temperature !

Evidence Card 4 - Rooftop Temperature Compariion

Temperature seniars show black roeftops reaching much higher temperatures tham Gight-
colored or reflective roofs under the sama sunlight conditians.

Detective Promgt:

How could bullding design influence heat buildup in cities?

Ewidence Card 5 - Nighttims Haat Reteation Graph
Dt vhows city temperatures staying high overnight while nearby naral sress cool more guickly

after sunset.
Righatima T, L1 isen (Lirban vi. Rural)
Location Pair Time After Uibam Rural Temperatune
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Detective Prompt:

Why might cities cool down morg showdy than other areas?



HOW THIS ACTIVITY HELPS YOU

2> Saves prep time with a fully 10-PART INVESTIGATION
structured, print-and-go investigations. students:

' ' - - 1.Step into the role of a Science Detective.
> Drives h|gh engagement while still ep into the role of a Science Detective

meeting academic goals as students world.
: : : . 3. Track the hidden }
dle IntereSted In What they [€ dOlng. 4. Interrogate suspécts (loss of green spaces, depse

> Builds deep understanding with real- buildings, etc.) arid identify the main culprits. /

5.Build a scientific case using Claim-Evidencg-

world relevance as they analyze real  Reasoning =
evidence. make connections. and 6. Propose real solutions that matter.

Y% & The added images and graphs enhanced the activity. My

US| N g C E R tO exp|a| N hu man |m p act students were engaged and motivated during the case study, and it was

an effective introduction to the topics. - Mystery Resource Buyer




HOW THIS MYSTERY
WILL HELP YOU

Y>> Prep-FREE and fully editable Mystery Investigation - just
print/upload and assign with no materials.

Y>> Evidence Cards can be printed with and without images or
projected on board.

Y>> Engages every learner through hands-on, high-interest
mystery investigations that boost motivation and participation.

Y>> Builds essential skills such as graph interpretation, problem-
solving, teamwork, creativity, and communication.




@ What the urban heat island effect is and why

What Will Your
Students Learn?

FULLY EDITABLE AND READY-

TO-GO INVESTIGATION

FULL
ANSWER KEY

e
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Fr A This product will make a great addition of Environmental
Mystery Mondays for my Environmental Issues Curriculum, with no

teacher prep needed. - Mystery Resource Buyer

cities become hotter than rural areas

@ How concrete, asphalt, buildings, and reduced
vegetation trap heat

@ Why urban heat islands impact ecosystems, air
quality, weather, and human health

@ How city design, transportation, and energy use
contribute to rising temperatures

@ How to analyze data and evidence to identify

patterns and draw conclusions
@ How to use Claim-Evidence—Reasoning (CER)
@ How to trace ca

complex enviror

to support scientific arguments
use-and-effect relationships in

mental systems




Upgrade to the Environmental
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https://www.teacherspayteachers.com/Product/Environmental-Science-Detective-Mystery-Growing-Bundle--15264008

The Urban Heat Mystery

Part 1 — Mission Briefing & Case Overview
Name: Date:

Case File #417 - The Urban Heat Island Mystery

Cities are busy places full of roads, buildings, parking lots, and people. These areas help us live,
work, and travel—but scientists are becoming increasingly concerned about how cities affect
temperature.

In many places, cities are much hotter than nearby rural areas, especially during the summer

and at night. Streets and rooftops absorb heat during the day and release it slowly after sunset.

This makes some neighborhoods feel like they never cool down. Heat waves become more
dangerous, air conditioning use increases, and plants and animals can struggle to survive.

e Urban heat islands have been detected in:
e Major cities

e Suburban neighborhoods

¢ Downtown business districts

e Areas with lots of pavement and few trees

No one is certain which city features contribute the most to urban heat buildup or which
solutions work best in different environments. What is clear is that urban heat does not stay in
one spot—it spreads across neighborhoods and affects people, wildlife, and the local climate.
You are a science detective assigned to investigate this growing problem.

Your Mission
¢ |dentify what causes urban heat islands

¢ Explain how heat builds up and spreads through city environments
¢ Describe why urban heat is harmful to people, ecosystems, and communities
* Propose solutions that could help cool cities and reduce risk

This case will require careful thinking, attention to detail, and strong scientific reasoning.
The health and safety of people—and the stability of local ecosystems—may depend on what
you discover.

Part 2 — Background: What Is the Urban Heat Island Effect?
Read the background information provided by your teacher. Then answer:
1. Whatis the urban heat island effect?

2. How is a healthy environment different from one affected by the urban heat island
effect?

3. Why do scientists find the urban heat island effect difficult to control and reverse?

Part 1 — Mission Briefing & Case Overview
Students are introduced to the urban heat
island problem and take on the role of science
detectives. They learn their mission and begin
the Investigation with a real-world hook.

Part 2 - Background: What are Urban Heat
Islands?

Students read a short background passage and
answer guiding questions to build foundational
understanding before analyzing evidence.



Part 3 — Evidence Log: As you examine each evidence card, record key information below.

Evidence # Key Understanding

Repeat this structure for each Evidence Card and place the key information in the chart above.

Evidence Card # :

1. Summarize the evidence in your own words.

2. What does this evidence suggest about urban heat islands?
[0 What causes it
O Pathway
[ Its impact on living things
Explain your choice:

3. What question does this evidence raise for you?

Part 4 — Suspect List: What Is Causing the Problem?
Rank the suspects from 1 (most responsible) to 5 (least responsible).

Suspect Rank Why You Ranked It This Way

Dark surfaces (asphalt,
concrete, rooftops, etc.)

Loss of trees and green
spaces

Dense buildings and city
design

Vehicle traffic and heat
from engines

Population Growth

Part 3 - Evidence Log

Students begin examining the evidence cards and
record key information, observations, and insights in
their evidence log. BT T s

Nighttime Temperature Comparison (Urban vs. Rural)

Location Pair Time After Urban Rural Temperature
Sunset Temperature (°C) | Temperature Difference
(*c)
Evidence Card 6 — Increased Energy Use During Heat Waves New York City vs. 10:00PM | 26°C 21°¢ +5°C
Electricity use spikes in cities during hot weather as air conditioners run continuously to cool Upstate NY
buildi dh Chicago vs. lllinois 10:00 PM 25°C 20°C +5°C
= Ings an Dme:- thly Peak Electricty Demand (150 MNew England, 2021, Farmla"d
Y™ peaks octur in hottest moeths ) Phoenix vs. Desert | 10:00PM | 34°C 27°C +7°C
e | n OQutside City
A Toronto vs. Southern | 10:0~ ="~ s T -
o 2200 4 ! /) Ontario Rural Area Evidence Card 1 - City vs Rural Temperature Map
H Los Angeles vs. 10t A temperature map shows urban areas consistently several degrees warmer than nearby rural
E | = p J | Inland Rural CA regions, especially during summer afternoons and nighttime hours.
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Detective Prompt:

How could increased energy use be connected to urban heat?

Part 4 — Evidence Analysis

Students summarize each piece of evidence,

identify what it reveals about urban heat islands,
enerate questions, and build critical thinking and

reasoning skills.



EVIDENCE CARDS

All Evidence Cards come In two versions -
With images and graphs and Without and
can be printed or projected as needed.

Evidence Card 3 — Lack of Tree Cover

Aerial photos show neighborhoods with very few trees compareg

ars, fo ts, and shaded green spaces.

R,
Detective Prompt:
What role might trees and vegetation play in regulating ter

Evidence Card 4 — Rooftop Temperature Comparison
Temperature sensors show black rooftops reaching much t
colored or reflective roofs under the same sunlight conditit
Detective Prompt:

How could building design influence heat buildup in cities?

™ Images

Graphs

Evidence Card 6 = Increased Energy Use During Heat Waves
Electricity use spikes in cities during hot weather as air conditioners run continuously to cool
buildings and homes.

Monthly Peak Electricity Demand (IS0 New England, 2023

Peaks occur in hottest months

"

Students analyze each Evidence Card and
record the following in their Evidence Log e
1. Summarize the evidence in their own words. &5t

Sunset Temperature (°C)

New York City vs. 10:00PM | 26°C 2 Detective Prompt:

n n n
' ' l e e e Upstate NY How could increased energy use be connected to urban heat?
e e r I n e W a I S VI n C S u e S S Chicago vs. lllinois 10:00 PM 25°C 2
[ ] Farmland Evidence Card 7 — Heat-Related Health Reports

Phoenix vs. Desert 10:00 PM 34°C 2 Hospitals in urban areas report higher numbers of heat-related illness cases during extreme
Outside City heat events.
Toronto vs. Southern | 10:00 PM 24°C 1 Heat-Related lliness Hospital Cases During Extreme Heat Events

Total Heat-Related
Hospital Cases During
Heat Waves |
High (thousands of cases Urban heat island effect, hot nights,
limited cooling, high population
density
derate (hundreds to Partial green space, less heat

Pathway e
Its Impact on living things No
3. Explain what question(s) this evidence raises

Images

Population Why Case Numbers Are Higher

Exposure

[ ]
Ontario Rural Area Region
a C a u S e S I Los Angeles vs. | 10:00 PM 23°C 1 Type
Inland Rural CA

Detective Prompt: Very high (dense
Why might cities cool down more slowly than other areas? ulation) per event)

Detective Prompt:
Why might urban heat pose greater risks to human health?

for them?



Part 5 — Suspect List

Students rank possible sources of urban heat islands,
defend their choices, and determine which human
activities are most responsible for the problem.

Part 5 — Pathway Tracking: How Does Urban Heat Spread?

se arrows to show how urban heat moves from source to environment to living things.
Source = Heat Absorption - Urban Environment - Living Organisms
EEEEE le:

Dark pavement - Absorbs sunlight - City retains heat at night - Increased heat stress for -
dl'l b — Fatiway 1rackKin
ourt

| Students trace how light pollution moves from everyday
sources through the environment and into living
organisms, strengthening cause-and-effect
How mght urban hea afect plants,sol, and entie ecosystems? un d er St an d | 1 g _
et ot Part 7 — Impact Analysis
Students analyze how urban heat islands affect
animals, humans, and ecosystems, using evidence from

the case to support their answers.



Part 8-10

eeeeee

Community / School Actions:

art 10 - Reflection

One chan

ge | would make after learning this information is

Part 8 — The Big Question

Students synthesize all their learning to explain how
urban heat islands ended up everywhere, using
evidence from the investigation.

Part 9 — Claim-Evidence-Reasoning (CER)
Students write a structured scientific argument, making
a claim, supporting it with evidence, and explaining
their reasoning.

Part 10 — Reflection and Solutions

Students propose realistic actions at the personal,
school, and government levels, moving from
awareness to problem-solving.



Full Teacher Answer Key

Teacher Answer Key

Part 2 - Background Questions

1. What is the urban heat island effect?

The urban heat island effect is when cities become significantly warmer than surroundir
rural areas due to heat-absorbing surfaces, lack of vegetation, and human activities.
2. How is a healthy environment different from one affected by the urban heat island ef
A healthy environment has natural vegetation, cooler surfaces, and balanced tempera
while urban heat islands remain hotter day and night due to concrete, asphalt, and lin
green space.

3. Why do scientists find the urban heat island effect difficult to control and reverse?
The urban heat island effect is difficult to control because cities already contain heat-t
materials, large populations, constant energy use, and limited space for trees and cool
infrastructure.

Part 5 — Pathway Tracking: Sample Correct Pathway

Sunlight = Dark urban surfaces - Heat absorption - Heat stored in buildings and pavement -
Reduced nighttime cooling = Increased city temperatures - Heat stress on humans and
animals - Ecosystem disruption

Other acceptable pathways include:

* Tree removal - Less shade and evapotranspiration - Increased surface temperatures -
Hotter urban air

 Vehicle traffic -» Waste heat + emissions = Higher urban temperatures - Increased health
risks

. . V' Students should show movement from urban design choices = heat buildup =
Part 3 — Evidence Log — Key Points

STy Key Understanding environmental and biological impacts.
1 Cities absorb more heat than rural areas
2 Dark surfaces trap solar energy Part 6 — Impact Analysis
3 Loss of trees reduces natural cooling Impact on Animals
4 Buildings store heat overnight Urban heat islands can cause heat stress in wildlife, forcing animals to search for shade and
5 Cities cool more slowly at night water or become active at different times. Hot roads and sidewalks can burn paws, and warmer
6 Traffic and vehicles add heat habitats can reduce survival and reproduction.
7 Heat increases energy demand Impact on Humans
8 Reduced green space increases surface temperatures Urban heat increases the risk of heat exhaustion and heat stroke, especially for children, older
9 Vehicle traffic adds waste heat to cities adults, and people without access to air conditioning. Hotter cities also raise energy bills,
10 Green spaces lower urban temperatures worsen breathing problems, and make heat waves more dangerous.
Impact on Ecosystems
Urban heat can dry out soil, stress plants, and reduce the health of trees and green spaces that
Part 4 — Suspect Ranking normally cool the area. Warmer conditions can also change local food webs, increase pests, and
High: raise water temperatures in nearby ponds and streams.

 Dark surfaces (asphalt, concrete, rooftops)
* Loss of trees and green spaces

Moderate: Part 7 - Big Question
* Dense buildings and city design The urban heat island effect became widespread hs
e Vehicle traffic and waste heat ge

Lower:

* Population growth

Background Reading: What Is the Urban Heat Island Effect?

Cities are home to millions of people, buildings, roads, and vehicles. They are centers of work,
transportation, and daily life. While cities are important, scientists are increasingly concerned
about the urban heat island effect—the process in which cities become much warmer than
surrounding rural areas.

The urban heat island effect happens because many city surfaces absorb and hold heat.
Materials like asphalt, concrete, and dark rooftops soak up energy from the sun during the day
and release it slowly at night. Cities also have fewer trees and green spaces, which means less
shade and less natural cooling. Human activities such as driving cars, running air conditioners,
and using electricity add even more heat to the environment. As a result, cities stay hotter both
day and night compared to nearby areas with more vegetation.

Urban heat islands can form in large cities, small towns, and growing suburban areas. As
populations increase and cities expand, more natural land is replaced with heat-trapping
surfaces, causing temperatures to rise.

Healthy environments depend on balanced temperatures and natural cooling systems.

How Is a Healthy Environment Different from One Affected by the Urban Heat Island Effect?
A healthy environment has trees, grass, soil, and water that help keep temperatures cooler.
Plants provide shade and release water vapor into the air, which lowers surrounding
temperatures. Natural surfaces reflect less heat, and temperatures drop at night, allowing
ecosystems to recover.

An environment affected by the urban heat island effect is very different. Concrete and asphalt

dominate the landscape, trapping heat throughout the day and releasing it slowly overnight.

With fewer trees and green spaces, there is little natural cooling. As a result, temperatures
inbizt constant heat can stress plants, animals, and people, and it

ence is stability. Healthy environments cool naturally, while urban heat
warmer and more extreme.

y Is the Urban Heat Island Effect Difficult to Control and Reverse?

The urban heat island effect is difficult to control because cities are already built with heat-
trapping materials. Roads, buildings, and parking lots cannot easily be replaced or redesigned.
Large populations require constant energy use, transportation, and cooling systems, all of
which add heat to the environment.

There is also limited space in many cities for planting trees or adding green infrastructure. As
cities continue to grow, more land is developed, increasing the problem. Because urban heat
islands are connected to city design, population density, and energy use, scientists and planners
face major challenges in reducing their effects and protecting both people and ecosystems.



As a special bonus, 1 want to send you a few
resources that you can use in your classroom

tomorrow. Completely free and geared towards IwF
what you teach!

Just %&md then choose what you teach!
\

for your interest
in this resource! @ devon@teachwithfergy.com
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