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Wildfire in California 2018 - Photo: Josh Edelson/AFP/Getty Images

Heat wave, Washington, DC 2018 - Photo: Alex Wong, Getty Images

Flooding, Arkansas 2019- Photo: Drone Base via AP

Drought, Lake Tahoe 2015- Photo: Kathryn Reed
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Source: The Toledo Blade, Andy Morrison, Toledo, OH Source: AP Madalyn Ruggiero, Findlay, OH

Source: AEP Ohio Twitter, central Ohio
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Is there a scientific consensus that…
• …human-induced climate change is real?

• …it is bad for people?  For Ohio?

• …we can do anything about it?

Outline for today
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• The Claims
Burning fossil fuels has increased greenhouse gases in Earth’s atmosphere

This, in turn, has increased Earth’s global average temperature by ~2⁰ F

This trend is continuing at ~.5 ⁰ F per decade
This rate of change is unprecedented (not the change itself)

These changes threaten life on Earth as we know it

Is human-induced climate change real?

Source: climate.nasa.gov
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• The sun generates light and heat
• Gases in the atmosphere (like 

carbon dioxide) trap heat 
• This effect allows Earth to 

support life
• Isn’t this good?

Too many gases = too much heat

The Greenhouse Effect
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Scripps Oceanography - The Keeling Curve Hits 420 PPM
https://www.youtube.com/watch?v=9UJsB4HseJs 
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The Pliocene
- 3-5 million years ago
- Sea levels 70 feet higher
- Giant camels in Indiana
- Forests on the North Pole
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• The burning of fossil fuels produces carbon dioxide:
• Transportation (cars, buses, planes)
• Energy production (electricity, heating/cooling)
• Manufacturing and production

How do we know the current change is caused by us?



13
THE OHIO STATE UNIVERSITY COLLEGE OF FOOD, AGRICULTURAL, AND ENVIRONMENTAL SCIENCES

Bloomberg - What's Really Warming the World?

https://www.bloomberg.com/graphics/2015-whats-warming-the-world/
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Based on the evidence, 98% of climate 
scientists have concluded that human-caused 

climate change is happening.

98%
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98%
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• A .5⁰ F global average increase every 10 years doesn’t seem so bad

• Remember, that’s the average…

• And global avg temps have been stable over most of human existence
• In the last 10,000 years, global average temperatures ranged only 2⁰F warmer 

or 2⁰ F cooler than today (i.e., 57 to 61 ⁰ F)

• But small changes = BIG impacts
• 20,000 years ago, global average temps were about 9⁰ F cooler than today – 

and that caused the Ice Age!

Is climate change bad for people?
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1 1/3 miles

½ mile
¾ mile

2 miles
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30 million to 2 billion – increase in people living in extreme heat by 2070

2.5 miles per year - average speed at which malaria mosquitoes are moving north

210 million – increase in people facing food insecurity since 2019

21% in last 20 years – loss in global ag production due to heat and drought

489,000 vs 250,000 – annual deaths from extreme heat vs firearms

7 times – increased likelihood that children today will experience extreme weather

Global Impacts…

Source: The Heat Will Kill You First by Jeff Goodell
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Observed historical changes and changes likely to occur
Data from GLISA 2016 Report “Climate Changes and Impacts in Columbus, OH”, Graphic from Columbus Climate Adaptation Plan
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In Ohio…

• More severe heat
• Extreme heat is the leading cause of 

weather-related deaths in the US

Source: Policy Matters Ohio
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In Ohio…

• More severe heat
• Extreme heat is the leading cause of 

weather-related deaths in the US

• More air quality issues 

• 6 Ohio cities among the 20 worst places 
to live with asthma

Source: Policy Matters Ohio
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In Ohio…

• More severe heat
• Extreme heat is the leading cause of 

weather-related deaths in the US

• More air quality issues 

• 6 Ohio cities among the 20 worst places 
to live with asthma

• Stronger, more frequent storms
• Flooding increases water contamination 

(GI illness, rashes, liver damage, etc)

Source: Policy Matters Ohio
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In Ohio…

• West Nile Virus
• Emerged in 2001, ~88 fatal cases in 

OH to date

Source: Policy Matters Ohio

Source:https://u.osu.edu/pesapane/research/
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In Ohio…

• West Nile Virus
• Emerged in 2001, 81 fatal cases in 

OH to date

• Lyme Disease

• Black legged deer ticks confirmed in 
OH in 2010

Source: Policy Matters Ohio
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• Vulnerable populations most at risk:

• The poor, the very young and very old
• Those with mental and physical handicaps

• Those with chronic health conditions  

Who gets hit the hardest?
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Can we do anything about it?
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• Reduce your carbon footprint
US average footprint is 16 tons (US avg)
Global average footprint is 4 tons (but needs to be 2 tons to reach climate goals)

• Reduce your climate shadow
e.g., Talk about climate change
e.g., Invest your money wisely
e.g., Vote carefully
e.g., Engage politically

Which of the following actions can YOU take 
to move us toward net zero by 2050?
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• Human induced climate change is real

• Climate change is having (and will have) negative impacts on 
people in your communities and throughout Ohio

• We can do (and are doing) something about it…

• But we need to do more!

Takeaways for today
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Thank you!
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Thank you!

For more information on the changing climate, expected impacts in the 
Midwest/Ohio, and paths forward, please visit:

Climate Science and Impacts

• Natl Climate Assessment CH 24 Midwest: https://nca5.climate.us/

• State Climate Office: https://climate.osu.edu/

• NOAA Climate Resources: https://www.noaa.gov/climate

And When You Just Need Some Good News!

• Climate Success Stories!: https://www.dailyclimate.org/good-news/

(actions continued on next slide)

Wilson.1376@osu.edu  

https://nca5.climate.us/
https://climate.osu.edu/
https://www.noaa.gov/climate
https://www.noaa.gov/climate
https://www.dailyclimate.org/good-news/
https://www.dailyclimate.org/good-news/
https://www.dailyclimate.org/good-news/
https://www.dailyclimate.org/good-news/
mailto:Wilson.1376@osu.edu
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Thank you!

For more information on the changing climate, expected impacts in the 
Midwest/Ohio, and paths forward, please visit:

Taking Action

• Columbus Greenspot Program: https://www.columbus.gov/Services/Columbus-Water-Power/About-Columbus-Water-
Power/Sustainability-at-Columbus-Water-Power/GreenSpot

• UN Recommended Actions for a Healthy Planet: https://www.un.org/en/actnow/ten-actions

• The Climate Game: Can you reach net zero by 2050?: https://ig.ft.com/climate-game/

• How to Reduce Your Footprint, and Increase Happiness: https://happyclimate.org/

• EPA Carbon Footprint Calculator: https://www.epa.gov/ghgemissions/carbon-footprint-calculator 

• How to Engage Others: https://www.katharinehayhoe.com/

• Buying Carbon Offsets: https://marketplace.goldstandard.org/collections/projects

• Resources to Support Home Electrification: https://www.electrifycentralohio.org/ 

Wilson.1376@osu.edu  

https://www.columbus.gov/Services/Columbus-Water-Power/About-Columbus-Water-Power/Sustainability-at-Columbus-Water-Power/GreenSpot
https://www.columbus.gov/Services/Columbus-Water-Power/About-Columbus-Water-Power/Sustainability-at-Columbus-Water-Power/GreenSpot
https://www.columbus.gov/Services/Columbus-Water-Power/About-Columbus-Water-Power/Sustainability-at-Columbus-Water-Power/GreenSpot
https://www.columbus.gov/Services/Columbus-Water-Power/About-Columbus-Water-Power/Sustainability-at-Columbus-Water-Power/GreenSpot
https://www.columbus.gov/Services/Columbus-Water-Power/About-Columbus-Water-Power/Sustainability-at-Columbus-Water-Power/GreenSpot
https://www.columbus.gov/Services/Columbus-Water-Power/About-Columbus-Water-Power/Sustainability-at-Columbus-Water-Power/GreenSpot
https://www.columbus.gov/Services/Columbus-Water-Power/About-Columbus-Water-Power/Sustainability-at-Columbus-Water-Power/GreenSpot
https://www.columbus.gov/Services/Columbus-Water-Power/About-Columbus-Water-Power/Sustainability-at-Columbus-Water-Power/GreenSpot
https://www.columbus.gov/Services/Columbus-Water-Power/About-Columbus-Water-Power/Sustainability-at-Columbus-Water-Power/GreenSpot
https://www.columbus.gov/Services/Columbus-Water-Power/About-Columbus-Water-Power/Sustainability-at-Columbus-Water-Power/GreenSpot
https://www.columbus.gov/Services/Columbus-Water-Power/About-Columbus-Water-Power/Sustainability-at-Columbus-Water-Power/GreenSpot
https://www.columbus.gov/Services/Columbus-Water-Power/About-Columbus-Water-Power/Sustainability-at-Columbus-Water-Power/GreenSpot
https://www.columbus.gov/Services/Columbus-Water-Power/About-Columbus-Water-Power/Sustainability-at-Columbus-Water-Power/GreenSpot
https://www.columbus.gov/Services/Columbus-Water-Power/About-Columbus-Water-Power/Sustainability-at-Columbus-Water-Power/GreenSpot
https://www.columbus.gov/Services/Columbus-Water-Power/About-Columbus-Water-Power/Sustainability-at-Columbus-Water-Power/GreenSpot
https://www.columbus.gov/Services/Columbus-Water-Power/About-Columbus-Water-Power/Sustainability-at-Columbus-Water-Power/GreenSpot
https://www.columbus.gov/Services/Columbus-Water-Power/About-Columbus-Water-Power/Sustainability-at-Columbus-Water-Power/GreenSpot
https://www.columbus.gov/Services/Columbus-Water-Power/About-Columbus-Water-Power/Sustainability-at-Columbus-Water-Power/GreenSpot
https://www.columbus.gov/Services/Columbus-Water-Power/About-Columbus-Water-Power/Sustainability-at-Columbus-Water-Power/GreenSpot
https://www.un.org/en/actnow/ten-actions
https://www.un.org/en/actnow/ten-actions
https://www.un.org/en/actnow/ten-actions
https://ig.ft.com/climate-game/
https://ig.ft.com/climate-game/
https://ig.ft.com/climate-game/
https://happyclimate.org/
https://www.epa.gov/ghgemissions/carbon-footprint-calculator
https://www.epa.gov/ghgemissions/carbon-footprint-calculator
https://www.epa.gov/ghgemissions/carbon-footprint-calculator
https://www.epa.gov/ghgemissions/carbon-footprint-calculator
https://www.epa.gov/ghgemissions/carbon-footprint-calculator
https://www.katharinehayhoe.com/
https://marketplace.goldstandard.org/collections/projects
https://www.electrifycentralohio.org/
mailto:Wilson.1376@osu.edu


33
THE OHIO STATE UNIVERSITY COLLEGE OF FOOD, AGRICULTURAL, AND ENVIRONMENTAL SCIENCES

References
1. Weather vs Climate. https://scied.ucar.edu/video/dog-walking-weather-and-climate, Retrieved January 15, 2024.

2. Climate evidence, causes, effects and solutions. https://climate.nasa.gov/, Retrieved January 15, 2024.

3. Greenhouse Effect definitions. Annex II Glossary, p.1766. Intergovernmental Panel on Climate Change. https://www.ipcc.ch/site/assets/uploads/2018/02/WGIIAR5-
AnnexII_FINAL.pdf

4. Scripps Institute of Oceanography. Keeling Curve and historical/present CO2 data, https://keelingcurve.ucsd.edu/

5. Keeling Curve visualization Scripps Oceanography. https://youtu.be/9UJsB4HseJs, Retrieved January 15, 2024

6. Pliocene Climate. Dowsett, H. J., & Caballero Gill, R. P. (2010). Pliocene climate. Stratigraphy, 7(2-3), 106-110. https://pubs.usgs.gov/publication/70044345 

7. Visualization of the United States during the Pliocene. The Cenozoic Timescale and Paleogeography. 
https://eas2.unl.edu/~tfrank/History%20on%20the%20Rocks/Nebraska%20Geology/Cenozoic/cenozoic%20web/2/Timescale.html, Retrieved January 15, 2024.

8. Visualization of the various potential natural and human drivers of observed warming. Bloomberg. https://www.bloomberg.com/graphics/2015-whats-warming-the-world/, 
Retrieved January 15, 2024.

9. Drivers of observed warming over 1850-2020 Figure. IPCC, 2021: Climate Change 2021: The Physical Science Basis. Contribution of Working Group I to the Sixth 
Assessment Report of the Intergovernmental Panel on Climate Change[Masson-Delmotte, V., P. Zhai, A. Pirani, S.L. Connors, C. Péan, S. Berger, N. Caud, Y. Chen, L. 
Goldfarb, M.I. Gomis, M. Huang, K. Leitzell, E. Lonnoy, J.B.R. Matthews, T.K. Maycock, T. Waterfield, O. Yelekçi, R. Yu, and B. Zhou (eds.)]. Cambridge University Press, 
Cambridge, United Kingdom and New York, NY, USA, In press, doi:10.1017/9781009157896.

10. Temperatures were about 9 degrees F cooler 20,000 years ago during the last glacial maximum.   Hansen, JE and Sato, M, Berger, A, Mesinger, F, and Sijacki, D, 2012. 
Paleoclimate implications for human-made climate change, Springer.

11. Ice was several miles thick over what are now large North American cities. Dyke, A, Andrews JT, Clark PU, England J, & Miller G, 2002. The Laurentide and Innuitian Ice 
Sheets During the Last Glacial Maximum, Quaternary Science Reviews, Vol. 21, pp. 9-31.

12. Habitable or “Goldilocks” zone. https://exoplanets.nasa.gov/faq/15/what-is-the-habitable-zone-or-goldilocks-zone/, Retrieved January, 15, 2024.

https://scied.ucar.edu/video/dog-walking-weather-and-climate
https://scied.ucar.edu/video/dog-walking-weather-and-climate
https://scied.ucar.edu/video/dog-walking-weather-and-climate
https://scied.ucar.edu/video/dog-walking-weather-and-climate
https://scied.ucar.edu/video/dog-walking-weather-and-climate
https://scied.ucar.edu/video/dog-walking-weather-and-climate
https://scied.ucar.edu/video/dog-walking-weather-and-climate
https://scied.ucar.edu/video/dog-walking-weather-and-climate
https://scied.ucar.edu/video/dog-walking-weather-and-climate
https://climate.nasa.gov/
https://www.ipcc.ch/site/assets/uploads/2018/02/WGIIAR5-AnnexII_FINAL.pdf
https://www.ipcc.ch/site/assets/uploads/2018/02/WGIIAR5-AnnexII_FINAL.pdf
https://www.ipcc.ch/site/assets/uploads/2018/02/WGIIAR5-AnnexII_FINAL.pdf
https://keelingcurve.ucsd.edu/
https://youtu.be/9UJsB4HseJs
https://pubs.usgs.gov/publication/70044345
https://eas2.unl.edu/~tfrank/History%20on%20the%20Rocks/Nebraska%20Geology/Cenozoic/cenozoic%20web/2/Timescale.html
https://www.bloomberg.com/graphics/2015-whats-warming-the-world/
https://www.bloomberg.com/graphics/2015-whats-warming-the-world/
https://www.bloomberg.com/graphics/2015-whats-warming-the-world/
https://www.bloomberg.com/graphics/2015-whats-warming-the-world/
https://www.bloomberg.com/graphics/2015-whats-warming-the-world/
https://www.bloomberg.com/graphics/2015-whats-warming-the-world/
https://www.bloomberg.com/graphics/2015-whats-warming-the-world/
https://www.bloomberg.com/graphics/2015-whats-warming-the-world/
https://www.bloomberg.com/graphics/2015-whats-warming-the-world/
https://dx.doi.org/10.1017/9781009157896
https://exoplanets.nasa.gov/faq/15/what-is-the-habitable-zone-or-goldilocks-zone/
https://exoplanets.nasa.gov/faq/15/what-is-the-habitable-zone-or-goldilocks-zone/
https://exoplanets.nasa.gov/faq/15/what-is-the-habitable-zone-or-goldilocks-zone/
https://exoplanets.nasa.gov/faq/15/what-is-the-habitable-zone-or-goldilocks-zone/
https://exoplanets.nasa.gov/faq/15/what-is-the-habitable-zone-or-goldilocks-zone/
https://exoplanets.nasa.gov/faq/15/what-is-the-habitable-zone-or-goldilocks-zone/
https://exoplanets.nasa.gov/faq/15/what-is-the-habitable-zone-or-goldilocks-zone/
https://exoplanets.nasa.gov/faq/15/what-is-the-habitable-zone-or-goldilocks-zone/
https://exoplanets.nasa.gov/faq/15/what-is-the-habitable-zone-or-goldilocks-zone/
https://exoplanets.nasa.gov/faq/15/what-is-the-habitable-zone-or-goldilocks-zone/
https://exoplanets.nasa.gov/faq/15/what-is-the-habitable-zone-or-goldilocks-zone/
https://exoplanets.nasa.gov/faq/15/what-is-the-habitable-zone-or-goldilocks-zone/
https://exoplanets.nasa.gov/faq/15/what-is-the-habitable-zone-or-goldilocks-zone/
https://exoplanets.nasa.gov/faq/15/what-is-the-habitable-zone-or-goldilocks-zone/
https://exoplanets.nasa.gov/faq/15/what-is-the-habitable-zone-or-goldilocks-zone/


34
THE OHIO STATE UNIVERSITY COLLEGE OF FOOD, AGRICULTURAL, AND ENVIRONMENTAL SCIENCES

References (continued)
13. “Earth’s temperature has risen by an average of 0.14° Fahrenheit (0.08° Celsius) per decade since 1880, or about 2° F in total. The rate of warming since 1981 is more than 

twice as fast: 0.32° F (0.18° C) per decade”. NOAA, https://www.climate.gov/news-features/understanding-climate/climate-change-global-
temperature#:~:text=Earth's%20temperature%20has%20risen%20by,0.18%C2%B0%20C)%20per%20decade, Retrieved January 15, 2024.

14. Scientific consensus. NASA. https://climate.nasa.gov/scientific-consensus/, Retrieved on January 15, 2024.

15. Sources of greenhouse gases include transportation, agriculture, industry and commercial and residential use. US EPA. https://www.epa.gov/ghgemissions/sources-
greenhouse-gas-emissions, Retrieved January 15, 2024.

16. IPCC, 2023: Climate Change 2023: Synthesis Report. Contribution of Working Groups I, II and III to the Sixth Assessment Report of the Intergovernmental Panel on Climate 
Change [Core Writing Team, H. Lee and J. Romero (eds.)]. IPCC, Geneva, Switzerland, 184 pp., doi: 10.59327/IPCC/AR6-9789291691647. 
https://www.ipcc.ch/report/ar6/syr/downloads/report/IPCC_AR6_SYR_FullVolume.pdf, Retrieved January 15, 2024.

17. Great Lakes Integrated Sciences Assessment (GLISA). 2016. Climate change in Columbus, OH: An assessment of Columbus’ key climate changes, impacts and vulnerabilities 
of concern. University of Michigan Climate Center. https://research.byrd.osu.edu/education/greenteam/FINAL_ColumbusFinalReport_3.0.pdf, Retrieved January 15, 2024. 

18. Global Warming Six Americas. https://climatecommunication.yale.edu/about/projects/global-warmings-six-Americas/, Retrieved January 12, 2024.

19. Goodell, J. (2023). The heat will kill you first: Life and death on a scorched planet. Little, Brown.

20. Midwest Climate Impacts. USGCRP, 2018: Impacts, Risks, and Adaptation in the United States: Fourth National Climate Assessment, Volume II [Reidmiller, D.R., C.W. Avery, 
D.R. Easterling, K.E. Kunkel, K.L.M. Lewis, T.K. Maycock, and B.C. Stewart (eds.)]. U.S. Global Change Research Program, Washington, DC, USA, 1515 pp. doi: 
10.7930/NCA4.2018. https://nca2018.globalchange.gov/downloads/NCA4_Ch21_Midwest_Full.pdf, Retrieved January 12, 2024.

21. Policy Matters Ohio. https://www.policymattersohio.org/research-policy/sustainable-communities/health-health-equity/climate-change-is-hazardous-to-ohio-childrens-
health#:~:text=In%20Ohio%20and%20throughout%20the,encourage%20the%20spread%20of%20disease, Retrieved January 12, 2024.

22. Ohio Department of Health. West Nile Virus Map. https://odh.ohio.gov/know-our-programs/zoonotic-disease-program/diseases/west-nile-virus, Retrieved January 12, 2024.

23. Ohio Department of Health. Lyme Disease. https://odh.ohio.gov/know-our-programs/zoonotic-disease-program/diseases/lyme-disease, Retrieved January 12, 2024.

https://www.climate.gov/news-features/understanding-climate/climate-change-global-temperature
https://www.climate.gov/news-features/understanding-climate/climate-change-global-temperature
https://www.climate.gov/news-features/understanding-climate/climate-change-global-temperature
https://www.climate.gov/news-features/understanding-climate/climate-change-global-temperature
https://www.climate.gov/news-features/understanding-climate/climate-change-global-temperature
https://www.climate.gov/news-features/understanding-climate/climate-change-global-temperature
https://www.climate.gov/news-features/understanding-climate/climate-change-global-temperature
https://www.climate.gov/news-features/understanding-climate/climate-change-global-temperature
https://www.climate.gov/news-features/understanding-climate/climate-change-global-temperature
https://www.climate.gov/news-features/understanding-climate/climate-change-global-temperature
https://www.climate.gov/news-features/understanding-climate/climate-change-global-temperature
https://climate.nasa.gov/scientific-consensus/
https://climate.nasa.gov/scientific-consensus/
https://climate.nasa.gov/scientific-consensus/
https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions
https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions
https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions
https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions
https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions
https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions
https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions
https://www.ipcc.ch/report/ar6/syr/downloads/report/IPCC_AR6_SYR_FullVolume.pdf
https://research.byrd.osu.edu/education/greenteam/FINAL_ColumbusFinalReport_3.0.pdf
https://climatecommunication.yale.edu/about/projects/global-warmings-six-Americas/
https://climatecommunication.yale.edu/about/projects/global-warmings-six-Americas/
https://climatecommunication.yale.edu/about/projects/global-warmings-six-Americas/
https://climatecommunication.yale.edu/about/projects/global-warmings-six-Americas/
https://climatecommunication.yale.edu/about/projects/global-warmings-six-Americas/
https://climatecommunication.yale.edu/about/projects/global-warmings-six-Americas/
https://climatecommunication.yale.edu/about/projects/global-warmings-six-Americas/
https://nca2018.globalchange.gov/downloads/NCA4_Ch21_Midwest_Full.pdf
https://www.policymattersohio.org/research-policy/sustainable-communities/health-health-equity/climate-change-is-hazardous-to-ohio-childrens-health
https://www.policymattersohio.org/research-policy/sustainable-communities/health-health-equity/climate-change-is-hazardous-to-ohio-childrens-health
https://www.policymattersohio.org/research-policy/sustainable-communities/health-health-equity/climate-change-is-hazardous-to-ohio-childrens-health
https://www.policymattersohio.org/research-policy/sustainable-communities/health-health-equity/climate-change-is-hazardous-to-ohio-childrens-health
https://www.policymattersohio.org/research-policy/sustainable-communities/health-health-equity/climate-change-is-hazardous-to-ohio-childrens-health
https://www.policymattersohio.org/research-policy/sustainable-communities/health-health-equity/climate-change-is-hazardous-to-ohio-childrens-health
https://www.policymattersohio.org/research-policy/sustainable-communities/health-health-equity/climate-change-is-hazardous-to-ohio-childrens-health
https://www.policymattersohio.org/research-policy/sustainable-communities/health-health-equity/climate-change-is-hazardous-to-ohio-childrens-health
https://www.policymattersohio.org/research-policy/sustainable-communities/health-health-equity/climate-change-is-hazardous-to-ohio-childrens-health
https://www.policymattersohio.org/research-policy/sustainable-communities/health-health-equity/climate-change-is-hazardous-to-ohio-childrens-health
https://www.policymattersohio.org/research-policy/sustainable-communities/health-health-equity/climate-change-is-hazardous-to-ohio-childrens-health
https://www.policymattersohio.org/research-policy/sustainable-communities/health-health-equity/climate-change-is-hazardous-to-ohio-childrens-health
https://www.policymattersohio.org/research-policy/sustainable-communities/health-health-equity/climate-change-is-hazardous-to-ohio-childrens-health
https://www.policymattersohio.org/research-policy/sustainable-communities/health-health-equity/climate-change-is-hazardous-to-ohio-childrens-health
https://www.policymattersohio.org/research-policy/sustainable-communities/health-health-equity/climate-change-is-hazardous-to-ohio-childrens-health
https://www.policymattersohio.org/research-policy/sustainable-communities/health-health-equity/climate-change-is-hazardous-to-ohio-childrens-health
https://www.policymattersohio.org/research-policy/sustainable-communities/health-health-equity/climate-change-is-hazardous-to-ohio-childrens-health
https://www.policymattersohio.org/research-policy/sustainable-communities/health-health-equity/climate-change-is-hazardous-to-ohio-childrens-health
https://www.policymattersohio.org/research-policy/sustainable-communities/health-health-equity/climate-change-is-hazardous-to-ohio-childrens-health
https://www.policymattersohio.org/research-policy/sustainable-communities/health-health-equity/climate-change-is-hazardous-to-ohio-childrens-health
https://www.policymattersohio.org/research-policy/sustainable-communities/health-health-equity/climate-change-is-hazardous-to-ohio-childrens-health
https://www.policymattersohio.org/research-policy/sustainable-communities/health-health-equity/climate-change-is-hazardous-to-ohio-childrens-health
https://www.policymattersohio.org/research-policy/sustainable-communities/health-health-equity/climate-change-is-hazardous-to-ohio-childrens-health
https://www.policymattersohio.org/research-policy/sustainable-communities/health-health-equity/climate-change-is-hazardous-to-ohio-childrens-health
https://odh.ohio.gov/know-our-programs/zoonotic-disease-program/diseases/west-nile-virus
https://odh.ohio.gov/know-our-programs/zoonotic-disease-program/diseases/west-nile-virus
https://odh.ohio.gov/know-our-programs/zoonotic-disease-program/diseases/west-nile-virus
https://odh.ohio.gov/know-our-programs/zoonotic-disease-program/diseases/west-nile-virus
https://odh.ohio.gov/know-our-programs/zoonotic-disease-program/diseases/west-nile-virus
https://odh.ohio.gov/know-our-programs/zoonotic-disease-program/diseases/west-nile-virus
https://odh.ohio.gov/know-our-programs/zoonotic-disease-program/diseases/west-nile-virus
https://odh.ohio.gov/know-our-programs/zoonotic-disease-program/diseases/west-nile-virus
https://odh.ohio.gov/know-our-programs/zoonotic-disease-program/diseases/west-nile-virus
https://odh.ohio.gov/know-our-programs/zoonotic-disease-program/diseases/west-nile-virus
https://odh.ohio.gov/know-our-programs/zoonotic-disease-program/diseases/west-nile-virus
https://odh.ohio.gov/know-our-programs/zoonotic-disease-program/diseases/west-nile-virus
https://odh.ohio.gov/know-our-programs/zoonotic-disease-program/diseases/west-nile-virus
https://odh.ohio.gov/know-our-programs/zoonotic-disease-program/diseases/lyme-disease
https://odh.ohio.gov/know-our-programs/zoonotic-disease-program/diseases/lyme-disease
https://odh.ohio.gov/know-our-programs/zoonotic-disease-program/diseases/lyme-disease
https://odh.ohio.gov/know-our-programs/zoonotic-disease-program/diseases/lyme-disease
https://odh.ohio.gov/know-our-programs/zoonotic-disease-program/diseases/lyme-disease
https://odh.ohio.gov/know-our-programs/zoonotic-disease-program/diseases/lyme-disease
https://odh.ohio.gov/know-our-programs/zoonotic-disease-program/diseases/lyme-disease
https://odh.ohio.gov/know-our-programs/zoonotic-disease-program/diseases/lyme-disease
https://odh.ohio.gov/know-our-programs/zoonotic-disease-program/diseases/lyme-disease
https://odh.ohio.gov/know-our-programs/zoonotic-disease-program/diseases/lyme-disease
https://odh.ohio.gov/know-our-programs/zoonotic-disease-program/diseases/lyme-disease


35
THE OHIO STATE UNIVERSITY COLLEGE OF FOOD, AGRICULTURAL, AND ENVIRONMENTAL SCIENCES

References (continued)
24. Franklin County Emergency Management and Homeland Security. Top 10 Hazards. https://fcemhs.org/Planning/Threat-Hazard-Identification-Risk-Assessment, Retrieved 

January 12, 2024.

25. Global reported natural disasters by type. https://ourworldindata.org/grapher/natural-disasters-by-type, Retrieved January 12, 2024.

26. Building Climate Resilience. https://www.calgary.ca/UEP/ESM/Pages/Energy-Savings/Climate-Change.aspx?redirect=/climateprogram, Retrieved January 12, 2024.

27. What is a carbon footprint? https://www.nature.org/en-us/get-involved/how-to-help/carbon-footprint-
calculator/#:~:text=A%20carbon%20footprint%20is%20the,is%20closer%20to%204%20tons. Retrieved January 15, 2024.

28. What is a climate shadow? https://bonpote.com/en/the-climate-shadow-the-new-carbon-footprint/ Retrieved January 15, 2024.

29. Top carbon offset programs. https://sustainablefuturenews.com/net-zero/top-carbon-offset-providers-in-
2023/#:~:text=Established%20in%202000%2C%20Native%20Energy,Standard%2C%20and%20Climate%20Action%20Reserve. Retrieved January 15, 2024.

30. Talking to Children about Climate Change. https://oceanservice.noaa.gov/education/planet-stewards/talking-about.html 

31. Community Resilience Resources for Children. https://www.noaa.gov/education/stories/activity-book-gets-children-and-youth-engaged-in-local-climate-resilience 

https://fcemhs.org/Planning/Threat-Hazard-Identification-Risk-Assessment
https://fcemhs.org/Planning/Threat-Hazard-Identification-Risk-Assessment
https://fcemhs.org/Planning/Threat-Hazard-Identification-Risk-Assessment
https://fcemhs.org/Planning/Threat-Hazard-Identification-Risk-Assessment
https://fcemhs.org/Planning/Threat-Hazard-Identification-Risk-Assessment
https://fcemhs.org/Planning/Threat-Hazard-Identification-Risk-Assessment
https://fcemhs.org/Planning/Threat-Hazard-Identification-Risk-Assessment
https://fcemhs.org/Planning/Threat-Hazard-Identification-Risk-Assessment
https://fcemhs.org/Planning/Threat-Hazard-Identification-Risk-Assessment
https://ourworldindata.org/grapher/natural-disasters-by-type
https://ourworldindata.org/grapher/natural-disasters-by-type
https://ourworldindata.org/grapher/natural-disasters-by-type
https://ourworldindata.org/grapher/natural-disasters-by-type
https://ourworldindata.org/grapher/natural-disasters-by-type
https://ourworldindata.org/grapher/natural-disasters-by-type
https://ourworldindata.org/grapher/natural-disasters-by-type
https://www.calgary.ca/UEP/ESM/Pages/Energy-Savings/Climate-Change.aspx?redirect=/climateprogram
https://www.calgary.ca/UEP/ESM/Pages/Energy-Savings/Climate-Change.aspx?redirect=/climateprogram
https://www.calgary.ca/UEP/ESM/Pages/Energy-Savings/Climate-Change.aspx?redirect=/climateprogram
https://www.calgary.ca/UEP/ESM/Pages/Energy-Savings/Climate-Change.aspx?redirect=/climateprogram
https://www.calgary.ca/UEP/ESM/Pages/Energy-Savings/Climate-Change.aspx?redirect=/climateprogram
https://www.nature.org/en-us/get-involved/how-to-help/carbon-footprint-calculator/
https://www.nature.org/en-us/get-involved/how-to-help/carbon-footprint-calculator/
https://www.nature.org/en-us/get-involved/how-to-help/carbon-footprint-calculator/
https://www.nature.org/en-us/get-involved/how-to-help/carbon-footprint-calculator/
https://www.nature.org/en-us/get-involved/how-to-help/carbon-footprint-calculator/
https://www.nature.org/en-us/get-involved/how-to-help/carbon-footprint-calculator/
https://www.nature.org/en-us/get-involved/how-to-help/carbon-footprint-calculator/
https://www.nature.org/en-us/get-involved/how-to-help/carbon-footprint-calculator/
https://www.nature.org/en-us/get-involved/how-to-help/carbon-footprint-calculator/
https://www.nature.org/en-us/get-involved/how-to-help/carbon-footprint-calculator/
https://www.nature.org/en-us/get-involved/how-to-help/carbon-footprint-calculator/
https://www.nature.org/en-us/get-involved/how-to-help/carbon-footprint-calculator/
https://www.nature.org/en-us/get-involved/how-to-help/carbon-footprint-calculator/
https://bonpote.com/en/the-climate-shadow-the-new-carbon-footprint/
https://bonpote.com/en/the-climate-shadow-the-new-carbon-footprint/
https://bonpote.com/en/the-climate-shadow-the-new-carbon-footprint/
https://bonpote.com/en/the-climate-shadow-the-new-carbon-footprint/
https://bonpote.com/en/the-climate-shadow-the-new-carbon-footprint/
https://bonpote.com/en/the-climate-shadow-the-new-carbon-footprint/
https://bonpote.com/en/the-climate-shadow-the-new-carbon-footprint/
https://bonpote.com/en/the-climate-shadow-the-new-carbon-footprint/
https://bonpote.com/en/the-climate-shadow-the-new-carbon-footprint/
https://bonpote.com/en/the-climate-shadow-the-new-carbon-footprint/
https://bonpote.com/en/the-climate-shadow-the-new-carbon-footprint/
https://bonpote.com/en/the-climate-shadow-the-new-carbon-footprint/
https://bonpote.com/en/the-climate-shadow-the-new-carbon-footprint/
https://sustainablefuturenews.com/net-zero/top-carbon-offset-providers-in-2023/
https://sustainablefuturenews.com/net-zero/top-carbon-offset-providers-in-2023/
https://sustainablefuturenews.com/net-zero/top-carbon-offset-providers-in-2023/
https://sustainablefuturenews.com/net-zero/top-carbon-offset-providers-in-2023/
https://sustainablefuturenews.com/net-zero/top-carbon-offset-providers-in-2023/
https://sustainablefuturenews.com/net-zero/top-carbon-offset-providers-in-2023/
https://sustainablefuturenews.com/net-zero/top-carbon-offset-providers-in-2023/
https://sustainablefuturenews.com/net-zero/top-carbon-offset-providers-in-2023/
https://sustainablefuturenews.com/net-zero/top-carbon-offset-providers-in-2023/
https://sustainablefuturenews.com/net-zero/top-carbon-offset-providers-in-2023/
https://sustainablefuturenews.com/net-zero/top-carbon-offset-providers-in-2023/
https://sustainablefuturenews.com/net-zero/top-carbon-offset-providers-in-2023/
https://sustainablefuturenews.com/net-zero/top-carbon-offset-providers-in-2023/
https://oceanservice.noaa.gov/education/planet-stewards/talking-about.html
https://oceanservice.noaa.gov/education/planet-stewards/talking-about.html
https://oceanservice.noaa.gov/education/planet-stewards/talking-about.html
https://oceanservice.noaa.gov/education/planet-stewards/talking-about.html
https://oceanservice.noaa.gov/education/planet-stewards/talking-about.html
https://www.noaa.gov/education/stories/activity-book-gets-children-and-youth-engaged-in-local-climate-resilience
https://www.noaa.gov/education/stories/activity-book-gets-children-and-youth-engaged-in-local-climate-resilience
https://www.noaa.gov/education/stories/activity-book-gets-children-and-youth-engaged-in-local-climate-resilience
https://www.noaa.gov/education/stories/activity-book-gets-children-and-youth-engaged-in-local-climate-resilience
https://www.noaa.gov/education/stories/activity-book-gets-children-and-youth-engaged-in-local-climate-resilience
https://www.noaa.gov/education/stories/activity-book-gets-children-and-youth-engaged-in-local-climate-resilience
https://www.noaa.gov/education/stories/activity-book-gets-children-and-youth-engaged-in-local-climate-resilience
https://www.noaa.gov/education/stories/activity-book-gets-children-and-youth-engaged-in-local-climate-resilience
https://www.noaa.gov/education/stories/activity-book-gets-children-and-youth-engaged-in-local-climate-resilience
https://www.noaa.gov/education/stories/activity-book-gets-children-and-youth-engaged-in-local-climate-resilience
https://www.noaa.gov/education/stories/activity-book-gets-children-and-youth-engaged-in-local-climate-resilience
https://www.noaa.gov/education/stories/activity-book-gets-children-and-youth-engaged-in-local-climate-resilience
https://www.noaa.gov/education/stories/activity-book-gets-children-and-youth-engaged-in-local-climate-resilience
https://www.noaa.gov/education/stories/activity-book-gets-children-and-youth-engaged-in-local-climate-resilience
https://www.noaa.gov/education/stories/activity-book-gets-children-and-youth-engaged-in-local-climate-resilience
https://www.noaa.gov/education/stories/activity-book-gets-children-and-youth-engaged-in-local-climate-resilience
https://www.noaa.gov/education/stories/activity-book-gets-children-and-youth-engaged-in-local-climate-resilience
https://www.noaa.gov/education/stories/activity-book-gets-children-and-youth-engaged-in-local-climate-resilience
https://www.noaa.gov/education/stories/activity-book-gets-children-and-youth-engaged-in-local-climate-resilience
https://www.noaa.gov/education/stories/activity-book-gets-children-and-youth-engaged-in-local-climate-resilience
https://www.noaa.gov/education/stories/activity-book-gets-children-and-youth-engaged-in-local-climate-resilience



