
Materials & Methods:
1) We utilized the time machine tool on Google Earth to locate a 

clear satellite image to calculate the area of each area 
accurately. April 2017 and October 2018 were primarily 
utilized.

2) The polygon and ruler tools were used to calculate the area in 
meters squared of each area of interest.

3) The values from each parameter were compiled in an Excel 
spreadsheet and summed (Figure 1) 

4) Using the literature and an albedo reference card that 
compared the color of the measured landscapes to the 
corresponding colors, we determined albedo. The values for 
each landscape were compiled (Figure 2).

Results:

Figure 1. Total area of the campus was roughly 758,022 m²

Figure 2.  Table of measured areas and selected albedos.
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Executive Summary:
This study examined how greenspaces and hardscapes contribute to 
the overall heat retention of Indiana University Southeast’s campus. 
Our main areas that we focused on were forest, grass, building roofs, 
walking paths, parking lots/roads, and lake/water. Utilizing Google 
Earth Pro, we calculated the area of each  area.  Subsequently, we 
calculated the albedo of each surface type. Other research conducted 
includes mitigation techniques such as shade tree types to employ, 
adding shade to the main parking lot, the transformation of the Life 
Sciences building with a green roof, and the installation of pavers. For 
example, planting ½ the grassy areas with trees would increase the 
albedo by 58% and drop average surface temperatures by 8o C. By 
making these campus improvements, we will ensure fewer trips to 
medical centers for students impacted by intense heat; we will lower 
greenhouse gas emissions to combat the climate crisis; we will 
increase habitat areas for pollinator species and other native 
organisms; we will ensure that our current and future students have 
praise and a sense of belonging when thinking about our campus. It is 
our duty as informed students, faculty members, and stewards of this 
great planet to take action with the knowledge that we have amassed. 
By making the adjustments and gathering the data found within this 
proposal, we are headed towards not only a healthier, more efficient 
campus but better world. 

Introduction:
The Kentuckiana area is around 4.8 degrees fahrenheit warmer than it 
should be in the summer (Urban Heat Island Project, 2019) due to the 
urban heat island effect. This condition is a byproduct of increasing 
asphalt and dark hard surface buildup in urban areas. As greenspaces 
disappear, there are less shading opportunities to keep temperatures 
optimal for buildings, parked automobiles, and students. In an effort to
combat anthropogenic degradation of our campus, improve the health 
of students and wildlife alike, and conserve campus funds, we 
conducted this study. Our objectives are to: 1) Increase energy 
efficiency and maximize savings on energy expenditures 2) Reduce 
greenhouse gas emissions as a result of fossil-fuel generated heat 3) 
Lessen the effects of the urban heat island which threatens the health 
of students and campus wildlife 4) Allocate data that can be further 
utilized for future projects on campus 5) Mitigate stormwater runoff.

Discussion:
1) Increasing albedo by changing surfaces will reduce total heat.  

E.g, changing ½ of the grass area to trees would change total 
campus albedo from 0.31 to 0.49 reducing drop average surface 
temperatures by 8o C.

2) When redoing the expiring Life Sciences roof, implement either 
a cool roof or green roof to maximize energy savings and 
enhance campus sustainability. 

3) Increase the tree population on campus which will increase total 
albedo, along with having positive social, economic, and 
environmental benefits  

4) Shade tree types that were recommended were Red Maple 
(Acer rubrum) for large trees and Black Gum (Nyssa sylvatica) for 
smaller trees as they are local and an appropriate size. 

5) Replace impervious surfaces with more sustainable alternatives 
like pavers which allow increased vegetation and aid in 
stormwater mitigation.   
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