Biology
Carbon Footprint  / Climate Change Project
Rubric for this assignment
As you have explored the impacts of climate change, cycling of carbon, and the role humans have played in this process, it’s important to consider what can be done to change the trajectory of carbon emissions. This culminating project will ask you to consider what you can do as well as collective human actions that can be made to alter this trajectory. 
Essential Question: How could future collective action have a meaningful effect to slow global climate change?
Future collective action could be important for global climate change because it would ensure that the levels of carbon dioxide in the atmosphere is reduced. It would ensure that countries rely on green energy technologies, adopt ways to absorb carbon dioxide in industrial manufacturing, and promote sustainability. Future actions like minimization of fossil fuel use can ensure that global climate change is slowed. Minimizing fossil fuel use can ensure that there is no high CO2 in the atmosphere, which would in turn would alleviate water pollution, rising sea levels, and the probability of acid rains.
Part 1: Investigating Individual and Global Carbon Footprints
Vocabulary
	emissions
	release of a gas or particle into the air. ex: carbon is emitted in CO2 molecules when organic matter is burned


Instructions
1. Watch these two videos: Ecological Footprint Defined and What Is a Carbon Footprint? 
2. Look over this Guide to the Carbon Footprint Calculator, which explains how to use the integrated tools.
3. Complete the Carbon Footprint Calculator for Students (use the “Advanced” version).  Wherever possible, include details to improve the accuracy of the calculation.  You’ll want to register & login to save your results.
a. Click the arrows (top right) to advance to the next question or return to a question.
b. Convert all measurements to metric. Use the “convert…” button.
c. If you are unsure of an answer, make an educated guess or check “I don’t know”.
d. When finished, report your results before you close the page!
Results:  (Find this data on your “Conclusion” page after you have answered Question #50.)
· What is your total annual footprint?  	_____7433_____________ kg CO2 / year
· What is the average for Oregon? 	____10370______________ kg CO2 / year
· What is the U.S. average?		_____16000_____________ kg CO2 / year
· What is the worldwide average?	_3791_________________ kg CO2 / year
4. In the table below, record the total mass of CO2 released because of your actions in each category. Also note the totals for Oregon (“your region”).
	
	You (kg)
	Your region (kg)

	Home
	3415
	4005

	Food
	2152
	2369

	Purchases
	296
	1270

	Transportation
	1569
	2726


5. According to the Conclusion page, what would a person’s total footprint need to be for it to qualify as “globally sustainable”? _______4000___________ kg
6. What level would atmospheric CO2 levels stabilize at if everyone had a footprint this size? ____350_____ ppm
7. How does your carbon footprint contribute to the global carbon budget?
My results suggest that I have a very high carbon footprint compared to the world average. The highest sources of CO2 are home, food, and transportation. 
This connects to the carbon budget by increasing CO2 levels. Adopting new lifestyle,[image: ] consuming less and using public transport can minimize my carbon footprint. 
Part 2: Environmental Impact
In this section you will consider some potential environmental outcomes to the planet if current practices are maintained and decisive action is not taken to keep global temperatures under the 2°C change recommended by the Paris Climate Accord (Watch this video for details: The Paris Agreement: the world unites to fight climate change.)
Begin by exploring two interactives to identify some impacts of climate change around the planet: A Degree of Concern: Why Global Temperatures Matter (NASA) and The Impact of Climate Change at 1.5°C, 2°C and beyond (CarbonBrief).  
Below is a list of major changes to the environment addressed in the interactives, including some additional resources to guide your research.
	· Ecosystem Collapse 
· What Exactly Does Ecosystem Collapse Mean? (Ecology for the Masses)
· Ecological collapse (The Global Challenges Foundation) 
· Threats to Biodiversity and What You Can Do to Help (National Resources Defense Council)
· Florida professor predicts Amazon rainforest collapse by 2064 (United Press International)
	· Food Scarcity
· Climate Change Threatens the World’s Food Supply, United Nations Warns (New York Times)
· How Climate Change Will Alter Our Food (Columbia University Earth Institute)
· Climate Change, Global Food Security, and the U.S. Food System (US Department of Agriculture)

	· Thawing of Permafrost
· Why Thawing Permafrost Matters (Columbia University)
· Permafrost - what is it? - 13 min. video (Alfred Wegener Institute)
· How Thawing Permafrost Is Beginning to Transform the Arctic (Yale University)
	· Ocean Acidification / Coral Bleaching
· What is Ocean Acidification? (Newsela)
· Ocean warming threatens coral reefs and soon could make it harder to restore them (The Conversation)
· Coral Bleaching and the Great Barrier Reef - 3 min. video (National Geographic)

	· Increased Wildfires
· Infographic: Wildfires and Climate Change (Union of Concerned Scientists)
· Yes, climate change is driving wildfires (United Nations Environment Programme)
· Wildfires and climate change: What's the connection? (Yale Center for Environmental Communication) 
	· Global Sea Level Change
· Climate Change: Global Sea Level (NOAA climate.gov)
· Sea Level Rise, Explained - article and 3 min. video (National Geographic)
· Data of Sea Level Rise over time (US Environmental Protection Agency)


For the highest score on the rubric, you need to include 2+ relevant, sufficient statistics and probabilities regarding at least 3 different impacts of a changing climate.  Use the table below to classify them.
	Statistics/Evidence Relating Environmental Impact of Climate Change
	Source (link)
	APA Citation (use Citation Machine)

	Food scarcity - Exploration of land and water resources threatens the ability of humans to feed themselves because the existing resources are not capable of sustaining future generations. 
	https://www.nytimes.com/2019/08/08/climate/climate-change-food-supply.html
	Flavel, C. (2019). Climate Change Threatens the World’s Food Supply, United Nations Warns. Available at https://www.nytimes.com/2019/08/08/climate/climate-change-food-supply.html

	Global sea level change - the average sea levels have risen by 0.06 inches per year from 1800 to 2013. Since 1993,the rate of sea rise has increased to approximately 0.11 to 0.14 inches per year. This impact leads to submerged coastal areas, increased salt levels in water systems, and high vulnerability of damage of coastal infrastructure. 
	https://www.epa.gov/climate-indicators/climate-change-indicators-sea-level
	United States Environmental Protection Agency. (2016). Climate Change Indicators: Sea Level. Available at https://www.epa.gov/climate-indicators/climate-change-indicators-sea-level

	Ecosystem collapse is another impact of climate change. The world's largest rainforest ecosystem, the Amazon has been exposed to deforestation and wild fires, which threaten its survival. Increased deforestation for farming and logging is increasing the probability of the rainforest becoming a desert. This would in turn, affect humans and animals depending on the forest. Also, there would be changes in weather patterns because of limited CO2 absorption by trees. At this rate, the Amazon is expected to collapse by 2064.
	https://www.upi.com/Science_News/2020/12/29/Florida-professor-predicts-Amazon-rainforest-collapse-by-2064/8881608822676/
	Brinkman, P. (2020). Florida professor predicts Amazon rainforest collapse by 2064. Available at https://www.upi.com/Science_News/2020/12/29/Florida-professor-predicts-Amazon-rainforest-collapse-by-2064/8881608822676/


8. What could be the environmental effects of my actions? Identify 2 - 4 specific things that would be prevented/avoided if collective action were to allow us to stay under the 2°C change. 
By taking part in the collective action to stay under 2°C, I believe that I would contribute to less wastes through recycling and rely more on public transportation. Another thing that would be prevented is importation of food products. Relying on locally produced food would minimize carbon emissions associated with transportation and energy conversion. 
By doing these actions, I would be able to contribute to minimize my carbon footprint. 
9. Are you alone? What can businesses or governmental agencies do that would help to lower carbon emissions by the 2050 goal?
By working together, larger organizations could lower carbon emissions significantly. Government agencies and organizations need to adopt greener and sustainable sources of energy, including solar, wind, and nuclear power. Also, businesses should focus on using products that are sustainable and with minimal CO2 emissions. Businesses should focus on using, reusing, and recycling paper products instead of manufacturing or importing products. Also, businesses should introduce sustainable procurement policies to ensure that only sustainable products are used. The main aim is to ensure that there is limited emissions of greenhouse gases. 
Part 3: Making Changes
10. Consider the actions you could take to reduce your carbon footprint. Use the resources below and create a list of actions that you could take to reduce your footprint.
· The 35 Easiest Ways to Reduce Your Carbon Footprint - Columbia University
· What if We All Ate a Bit Less Meat? (New York Times)
· Electric Cars Are Better for the Planet – and Often Your Budget, Too (New York Times)
· Climate Resolutions (New York Times)
· What lifestyle changes will shrink your carbon footprint the most? - ScienceNews Magazine
· Survey Finds Majority of Voters Support Initiatives to Fight Climate Change (New York Times)
· The practical ways to reduce your carbon footprint (that actually work) - Wired Magazine
· COVID curbed carbon emissions in 2020 — but not by much (Nature)
Actions to reduce my carbon footprint are, 
1. Choosing organic and locally available foods
2. Buy less stuff and use recyclable packing bags
3. Drive less and rely on public transportation 
4. Use electricity from clean energy
5. Switch lights off when not in use and unplug electronic devices 
6. Using a low flow shower head
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Go back to the footprint calculator (Note: when looking at the results page, click the arrow to go to the next page. Imagine what lifestyle changes you might be able to make, in at least three categories.
Click on the Navigation Index [image: ]at the bottom of the page, then select the appropriate sections and make your changes.  Record how these changes affected your totals in the space below.
	Adjustments you made to your footprint
	Effect on either Total or Category Footprint

	Example: I changed the temperature of our house from 70 oF to 60 oF.
	This dropped my Total footprint from 4720 kg to 3395 kg and my Home footprint from 2519 kg to 1194 kg

	Action 1: ______I started eating local foods instead of imported foods______
	Effect of Action 1: __________this dropped my total footprint from 7433 kg to 6433kg__and my food footprint from 2152kg to 1152kg.

	Action 2: ________I changed from using my car to relying on public transport and using my bicycle ____
	Effect of Action 2: _______this reduced my total footprint from 7433kg to 6444kg and transportation footprint from 1569kg to 669kg___

	Action 3: ____switching lights of and unplugging electronic devices when not in use________
	Effect of Action 3: ____it reduced my total footprint from 7433kg to 5433kg and home footprint from 3415kg to 1415kg________


Update your footprint calculator with these adjustments reflected in your responses. Record the results in the table below.
	
	You - Previous Quiz Results (kg)
	You - Updated Quiz Results (kg)

	Home
	3415
	1415

	Food
	2152
	1152

	Purchases
	296
	296

	Transportation
	1569
	669


Note: For the highest score on the rubric, you will need to communicate these results in the form of a graph appropriate for the data collected. 
11. Consider the cumulative effects of the changes you propose to make  What do you notice? How much of an impact do these changes have on your overall carbon footprint? 
I was able to generate a personal carbon savings by minimizing my total footprint from 7433kg to 3532kg. 
By adopting new lifestyles, I was able to reduce my home footprint from 3415kg to 1415kg, food footprint from 2152kg to 1152kg, and transportation footprint from 1569kg to 669kg.
My results suggest that our actions and behaviors play a critical role in determining the amount of CO2 we emit in the atmosphere. 
This connects to the carbon budget by showing that having better consumption behaviors can help in the reduction of carbon emissions. 
12. Consider the effects of the COVID-19 shutdowns: Near-real-time monitoring of global CO2 emissions reveals the effects of the COVID-19 pandemic .  Take this information and reflect on your carbon footprint as compared to others in our state and around the world. What must happen in order for your actions to have an impact? (Think - will your personal impact be enough?)
My results suggest that our actions are the key determining factors on how we manage climate change. During the COVD-19 pandemic, there has been a significant reduction in carbon emissions because of reduced manufacturing, reduced expenditure, limited air travel, and reduced traffic. My actions can have a positive impact because they contribte towards the reduction of cumulative average CO2 emissions. 
13. Think back to the essential question: How could future collective action have a meaningful effect to slow global climate change? Knowing what you know now about your personal carbon footprint and the effects of climate change on the environment, how can you answer this question?  (Note: you will need to include this information in your product!)
Future collective action could be important for global climate change because it would ensure that the levels of carbon dioxide in the atmosphere is reduced. It would ensure that countries rely on green energy technologies, adopt ways to absorb carbon dioxide in industrial manufacturing, and promote sustainability. Future actions like minimization of fossil fuel use can ensure that global climate change is slowed. Minimizing fossil fuel use can ensure that there is no high CO2 in the atmosphere, which would in turn would alleviate water pollution, rising sea levels, and the probability of acid rains. As individuals, we have a vital role to help in the reduction of carbon emissions, which can minimize the effects of climate change. Changing our eating habits can minimize energy required for manufacture of foods. Also, it can help prevent overusing scarce resources like water and arable land. 

Part 4: Communicate Your Findings	Rubric For This Project
Now that you’ve had some time to consider your carbon footprint as well as the impacts of a changing climate, communicate your findings in a format of your choice. Below are a handful of suggested formats. 

· Apps/sites you can use to create your product
Carbon Footprint	             
Carbon Footprint		            
· One-pager (digital using Google (docs, drawings, etc.) or hand drawn with image submitted)
· Piktochart (create an infographic - make sure to make it Public)
· Canva (create an infographic or pamphlet - use the Share feature to turn in)
· easel.ly (create an infographic or pamphlet - use the Share feature to turn in)
· Infogram (create an infographic - note: turn in a Public URL using the Share feature) 
· Powtoon (animated video)
· Stopmotion (make a stopmotion video)
· PurposeGames.com (educational quiz or game - note: must turn off Adblocker to use this site)
· Thinglink (linked image graphics)
· Prezi
· Paperslide video
· app.diagrams.net (make a flowchart or infographic)
· “Teach this Topic” video
· Any other useful app or tool, or you know of
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