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LEARNING OBJECTIVES:
· Describe albedo 

· Recognize  and identify situations and surfaces that have low and high albedo

· Collect and display images from urban settings that have high and low albedo

· Recognize systemic racism by learning about redlining, and observing the application of neighborhood redlining as an act of racism.

· Collect and display GIS data on Heat Severity, Socioeconomic Status Index, and Redlining Data using ArcMap Online

· Interpret and describe data for a neighborhood, and interpret the intersection between the three data sets (Heat Severity, Socioeconomic Status, and Redlining)  

· Explore Heat Island Resources and connect with local government on measures and strategies to reduce heat island effects and assistance for residents in urban heat islands during excessive heat events


OVERVIEW: 
For this assignment you will learn what albedo is, and how albedo increases the temperature during heat-waves in urban areas.  You’ll apply albedo to an urban area in the United States and interpret GIS data and observe the relationships between socioeconomic status and heat severity of areas that experience historical redlining.
BACKGROUND
Though this exercise centers on the important physical principle of albedo, or the amount of light that is reflected from a surface, we’ll apply albedo and examine the effects of albedo on people.  We’ll examine the possible patterns of where or place: where someone lives, the heat severity, and income.  

How could albedo affect people differently, when it’s a property of a surface, not a property of characteristics of people?  We’ll explore how the answer to that question includes systemic racism as just one part of the explanation, along with other social justice issues like poverty.  Consider an extreme heat event where the temperature is so high that everyone needs their air conditioning on just to not become sick from the heat.  During an extreme heat event like this, people living in poverty in an urban heat island must choose between using fans and air conditioners over buying food or other necessities. Furthermore, there is a historical component to the problem, such that neighborhoods that are heat islands were formed by redlining, a form of systemic racism.  These redlined neighborhoods lack measures, plans, policies, or funding to mitigate or change the many low albedo surfaces, or as you’ll learn the extreme temperatures that people experience during extreme heat events.

Part 1: What is Albedo?

Watch this video on Albedo
https://wpsu.pbslearningmedia.org/resource/buac912-sci-whatalbedo/whatalbedo/

Question1: In your own words, describe what albedo is.  How is albedo measured, what is the scale of albedo?  Be specific – does a white surface have high or low albedo?  What about a dark blue surface?  Use examples


Question 2: Examples of albedo

A) Present examples of images with high albedo and low albedo.  Explain how you know. Use your own pictures, or search for pictures on the internet.  

B) Provide at least 2 pictures from an urban or city environment for low albedo and high albedo.  Describe the surface and its albedo. Explain why you classified the surfaces as high or low albedo.


[From Science Friday (Cooling down your playground)]


Part 2: What is redlining? Redlining is just one form of systemic racism

In the United States we are learning how systemic racism, or racism that is built into the fabric of every-day living, services and events, and this form of racism limits individuals and their free will– our fellow citizens!  In this exercise you will develop an awareness of redlining as a form of systemic racism, and the connection between redlining and heat islands.

Watch this video on Redlining
https://youtu.be/O5FBJyqfoLM

Watch this video on Redlining and heat islands
https://www.youtube.com/watch?v=uibxHzqZn-A


Question 3: Explain what systemic racism is.  Explain what redlining is and how it is a form of systemic racism.  What does “systemic” mean in this context?



Question 4: Summarize how redlining has created heat islands.  Use the example of Portland Oregon from the “Redlining and Heat Islands” video, if it helps.




Part 3: Comparing GIS Data

For this part of the exercise you will familiarize yourself with spatial data, or data about people based on where they live.  Here are the 3 different types of data that you will make observations on, and the background.  Read through the short background web pages to gain an understanding and meaning of each panel below.

Socioeconomic Status (NSES Index) by Census Tract, 2011 – 2015
https://pitt.maps.arcgis.com/home/item.html?id=2a98d90305364e71866443af2c9b5d06
Home Owner’s Loan Corporation (HOLC) Neighborhood Redlining Grade
https://pitt.maps.arcgis.com/home/item.html?id=ef0f926eb1b146d082c38cc35b53c947
Urban Heat Islands for US Cities
https://pitt.maps.arcgis.com/home/item.html?id=4f6d72903c9741a6a6ee6349f5393572

Next compare the 3 panels that are from a map of the south-east side of Detroit MI.  This map can also be viewed and explored at this shared link

Objective:  

Make observations for the area near the green push pin near the center of each map panel. 

Here is an example of Panel 1 – the actual map and explanation of colors is in Panel 1 (below)
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Panel 1: Detroit MI: Urban Heat Island – Heat Severity
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Panel 2: Detroit MI: Socioeconomic Status (NSES Index) by Census Tract 2011-2015
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Panel 3: Detroit MI: Home Owner’s Loan Corporation (HOLC) Neighborhood Redlining Grade
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Based on the panels above showing data on Detroit MI, please respond to these questions.

Question 5: What observations can you make about each of the panels:

a.) Urban Heat Island – heat severity level for people who live in the neighborhood that the pin is marking 


b) Socioeconomic data for people who live in the neighborhood that the pin is marking


c) HOLC neighborhood redlining grade for the neighborhood that the pin is marking



Question 6:  Based on the observations that you made about the individual layers, how could you summarize your observations when considering all three data sets for the pin location? What conclusions can you draw in your summary?  (3 – 4 sentences)


Part 4: Heat Island Resources


[bookmark: _GoBack]Heat islands can be changed and avoided.  Visit this site on heat islands and read up on one publication, resource, tool, or newsletter.

Question 7: Provide the citation for the “Heat Island Resource” that you read and referenced to learn about heat island effects and solutions 



Question 8: Write a summary of 3 to 4 sentences that you could post on social media platform that would inform your family and friends about the connections between low albedo, urban heat islands and social justice.  
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