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Bibliography and Data Sources 

The majority of the dataset visualizations were created by the NOAA Science On a 
Sphere team at NOAA Office of Education and NOAA Research Global Systems 
Laboratory using ArcGIS, Adobe, and Science On a Sphere tools. The data sources 
are listed here. 

• NOAA Chemical Sciences Laboratory Photo: COVID Air Quality Study 
• NOAA Research: "Research & Data on Economic Slowdown Due to COVID-19" 
• Economic extent of lockdown restrictions: IEA Global Energy Review 2020 
• COVID Cases: Our World in Data; Oxford Martin School, University of Oxford 
• Global Lockdowns: COVID-19 Government Response Tracker; Blavatnik 

School of Government, University of Oxford 
• Disney Parking Lot and George Washington Bridge: Google Earth Pro 
• Gasoline and Diesel Consumption Graphs: Harkins, C., et al. (2021). "A fuel-

based method for updating mobile source emissions during the COVID-19 
pandemic." Environmental Research Letters 16. 

• Ship Tracks: MarineCadastre.gov Vessel Traffic Data 
• Air Traffic photos: flightradar24 Live Air Traffic 
• Nitrogen Dioxide TROPOMI Copernicus Sentinel-5 

Observations: Tropospheric Emission Monitoring Internet Service 
• Nitrogen dioxide information: NASA Earthdata COVID-19 Dashboard 
• Nitrogen dioxide 3-D: Benjah-bmm27 
• Tehran Air Quality photo: Fars Media Corporation 
• Air Quality Index Legend: U.S. Environmental Protection Agency 
• Air Quality Index: The World Air Quality Project 
• Aerosol Optical Depth Quick Guide: Space Science and Engineering Center, 

University of Wisconsin-Madison 
• Aerosol Optical Depth Data & Images: Satellite - NOAA Suomi NPP Sensor 

Visible Infrared Imaging Radiometer Suite; Visualization - Shobha 
Kondragunta (NOAA/NESDIS) and Hai Zhang (IM Systems Group) 

• New Normals in Air Quality: "COVID-19 Induced Fingerprints of a New 
Normal Urban Air Quality in the United States" 

• NOAA Quotes: "Pandemic's Cleaner Air Could Reshape What We Know About 
the Atmosphere" New York Times 

• World Health Organization: Air Pollution 
• National Institutes of Health: "Decrease in hospital admissions for respiratory 

diseases during the COVID-19 pandemic: a nationwide claims study" National 
Library of Medicine 

https://csl.noaa.gov/groups/csl7/measurements/2020covid-aqs/
https://research.noaa.gov/COVID-19-research-economic-slowdown
https://www.iea.org/reports/global-energy-review-2020/context-a-world-in-lockdown
https://ourworldindata.org/coronavirus/
https://www.bsg.ox.ac.uk/research/research-projects/covid-19-government-response-tracker
https://www.bsg.ox.ac.uk/research/research-projects/covid-19-government-response-tracker
https://iopscience.iop.org/article/10.1088/1748-9326/ac0660
https://iopscience.iop.org/article/10.1088/1748-9326/ac0660
https://iopscience.iop.org/article/10.1088/1748-9326/ac0660
https://marinecadastre.gov/ais/
https://www.flightradar24.com/blog/then-and-now-visualizing-covid-19s-impact-on-air-traffic/
https://www.temis.nl/
https://www.earthdata.nasa.gov/covid19/indicators/no2
https://commons.wikimedia.org/wiki/User:Benjah-bmm27
https://www.airnow.gov/?city=Coffeyville&state=KS&country=USA
http://waqi.info/
http://cimss.ssec.wisc.edu/goes/OCLOFactSheetPDFs/ABIQuickGuide_BaselineAerosolOpticalDepth.pdf
http://cimss.ssec.wisc.edu/goes/OCLOFactSheetPDFs/ABIQuickGuide_BaselineAerosolOpticalDepth.pdf
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2021JD034797
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2021JD034797
https://www.nytimes.com/2020/06/25/climate/coronavirus-clean-air.html?searchResultPosition=5
https://www.nytimes.com/2020/06/25/climate/coronavirus-clean-air.html?searchResultPosition=5
https://www.who.int/health-topics/air-pollution#tab=tab_1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8011422/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8011422/
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• NOAA Carbon Dioxide Changes During Pandemic: "Coronavirus response 
barely slows rising carbon dioxide" NOAA Research News 

• NOAA Climate Change and Carbon Dioxide: Climate.gov 
• CIRES Guide to CO2 Fluctuations: "Why are seasonal CO2 Fluctuations 

Strongest at Northern Latitudes?" 
• IEA CO2 Rebound: "After steep drop in early 2020, global carbon dioxide 

emissions have rebounded strongly" iea.org 
 

https://research.noaa.gov/article/ArtMID/587/ArticleID/2764/Coronavirus-response-barely-slows-rising-carbon-dioxide
https://research.noaa.gov/article/ArtMID/587/ArticleID/2764/Coronavirus-response-barely-slows-rising-carbon-dioxide
https://www.climate.gov/news-features/understanding-climate/climate-change-atmospheric-carbon-dioxide
https://cires.colorado.edu/outreach/sites/default/files/2020-03/Climate%20Resiliency%20HS5%20-%20StudentActivityGuideRef3.pdf
https://cires.colorado.edu/outreach/sites/default/files/2020-03/Climate%20Resiliency%20HS5%20-%20StudentActivityGuideRef3.pdf
https://www.iea.org/news/after-steep-drop-in-early-2020-global-carbon-dioxide-emissions-have-rebounded-strongly
https://www.iea.org/news/after-steep-drop-in-early-2020-global-carbon-dioxide-emissions-have-rebounded-strongly
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