
Many school buildings in the School District of 
Philadelphia (SDP) do not have air conditioning or proper 
cooling mechanisms, which poses problems when it is hot 
out. This thesis investigates the relationship between the 
presence of air conditioners in Philadelphia public 
schools and the surrounding urban thermal 
environment to evaluate if these schools are well-
equipped for rising temperatures. To do so, 30 schools 
with and 30 schools without air conditioning in the SDP 
were randomly selected and mapped using Google Earth 
Engine. These school sites were then compared to map 
overlays of vegetation cover, land cover, land surface 
temperature, and urban heat risk. Schools without air 
conditioners were found to be in areas with low vegetation 
cover, medium urban cover, and medium land surface 
temperatures, which contributed to a medium to high urban 
heat risk. In addition, school age, governance, and 
Community Eligibility Provision (CEP) rate were the best 
factors for determining which schools to prioritize. These 
findings raise awareness regarding the current conditions of 
Philadelphia public schools. They also inform which 
schools in the SDP need to be prioritized for more resources 
and maintenance to increase resilience to global warming. 

Abstract 

Results 

• In 2021, 57% of school buildings in the School District 
of Philadelphia did not have air conditioning or proper 
cooling mechanisms.1 The SDP enacts early dismissals if 
the school does not have air conditioning and the 
building temperatures are expected to exceed 85oF.2 

• Lack of cooling creates inadequate building conditions 
during hot days. For instance, excessive heat can cause 
dehydration, heat exhaustion, and heatstroke, as well as 
disrupt learning and classroom environments.3

• The number of hot days at the start and end of the school 
year is increasing due to climate change, further 
stressing the need to prioritize school investment.4 

• Historically, low-income and high-minority communities 
are in areas with low vegetation cover and high land 
surface temperatures.5,6 They are also in dense industrial 
or commercial areas that are dominated by asphalt, 
pavement, and concrete, which retain heat and amplify 
the urban heat island effect.7,8 

Background 

Figures 1-4 (left to right; top to bottom): Maps of Philadelphia for the 2022-2023 school year with the 30 public schools without air conditioning in 
white and the 30 public schools with air conditioning in black. Made in Google Earth Engine. (1) Normalized Difference Vegetation Index map. (2) 
Normalized Difference Built-Up Index map. (3) Land surface temperature map. (4) Urban Heat Risk Index map. 
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Methods 

Figure 5: A table of the relationships of different variables with the presence of air conditioning in 
Philadelphia public schools. Made in Excel. 

Results (continued) 

• Public schools in the School District of Philadelphia without air 
conditioning were located in places with low vegetation cover, 
medium urban cover, and warm land surface temperatures, which 
created a medium to high urban heat risk. 

• These schools were mainly located in North Philadelphia and 
South Philadelphia. They were identified to be prioritized for 
additional resources to increase resilience to climate change. 

• When determining which schools to prioritize, the variables 
school age, governance, and Community Eligibility Provision 
(CEP) rate could serve as a good starting point. 

• Ultimately, investigating the relationship between the presence of 
air conditioning in schools and the surrounding urban thermal 
environment highlights how many public schools in Philadelphia 
do not have the necessary resources to support their students. 

• Future work includes increase the number of schools analyzed; 
research policies that allocate resources to education at the local, 
state, and federal levels; and investigate public school resources 
across different major US cities. 

Discussion and Conclusion

References

1. Fitzpatrick, A., & Schmidt, S. (2023, September 11). ‘Why is there no air?’: An inside look at Philly’s early school dismissals amid extreme heat. WHYY. 
https://whyy.org/articles/philadelphia-schools-early-dismissals-lack-air-conditioning-extreme-heat/. 

2. The School District of Philadelphia. (2022, June 3). Extreme Heat Protocols, https://www.philasd.org/blog/2022/06/03/heatprotocols/. 
3. Kovats, R.S., & Hajat, S. (2007). Heat Stress and Public Health: A Critical Review. Annual Review of Public Health, 29, 41-55. 

https://doi.org/10.1146/annurev.publhealth.29.020907.090843. 
4. Wang, J., Guan, Y., Wu, L., Guan, X., Cai, W., Huang, J., Dong, W., & Zhang, B. (2021). Changing Lengths of the Four Seasons by Global Warming. 

Geophysical Research Letters, 46(6). https://doi.org/10.1029/2020GL091753. 
5. Pearsall, H. (2017). Staying cool in the compact city: Vacant land and urban heating in Philadelphia, Pennsylvania. Applied Geography, 79, 84-92. 

https://doi.org/10.1016/j.apgeog.2016.12.010. 
6. Zhang, Z., Martin, K.L., Stevenson, K.T., & Yao, Y. (2022). Equally green? Understanding the distribution of urban green infrastructure across student 

demographics in four public school districts in North Carolina, USA. Urban Forestry & Urban Greening, 67, 127434. 
https://doi.org/10.1016/j.ufug.2021.127434. 

7. Arnold, C.A. (2007). Fair and Healthy Land Use: Environmental Justice and Planning. American Planning Association. https://planning-org-uploaded-
media.s3.amazonaws.com/publication/download_pdf/PAS-Report-549-550.pdf. 

8. Zhou, X., & Chen, H. (2018). Impact of urbanization-related land use land cover changes and urban morphology changes on the urban heat island 
phenomenon. Science of the Total Environment, 635, 1467-1476. https://doi.org/10.1016/j.scitotenv.2018.04.091. 

https://whyy.org/articles/philadelphia-schools-early-dismissals-lack-air-conditioning-extreme-heat/
https://www.philasd.org/blog/2022/06/03/heatprotocols/
https://doi.org/10.1146/annurev.publhealth.29.020907.090843
https://doi.org/10.1029/2020GL091753
https://doi.org/10.1016/j.apgeog.2016.12.010
https://doi.org/10.1016/j.ufug.2021.127434
https://planning-org-uploaded-media.s3.amazonaws.com/publication/download_pdf/PAS-Report-549-550.pdf
https://planning-org-uploaded-media.s3.amazonaws.com/publication/download_pdf/PAS-Report-549-550.pdf
https://doi.org/10.1016/j.scitotenv.2018.04.091

