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PROJECT - Main Idea
❖ Climate change is an environmental as well as a sociological 

issue that needs to be addressed

❖ As technology and industry continue to develop, so does our 

impact on the global environment

❖ ANTHROPOCENE

❖ Many areas to focus on: 

➢ For this issue, chose to investigate arctic ice area by year 

❖ DEPENDENT VARIABLE - arctic ice area

❖ INDEPENDENT VARIABLES - Carbon Dioxide emissions by 

sector 



Research Question

Hypothesis: with an expected increase in greenhouse 
gasses, the overall area of arctic ice will decrease over time.
 

I expect a strong relationship between volume of 
greenhouse gas emission and the decrease in the area of 
arctic ice.



Dataset

● Time: 1990 - 2018

● Arctic Ice Area

○ Billions of Km Squared

● Emissions of CO2

○ Billions of Tons Squared 



Descriptive Statistics of Variables

Most Skewness:

- Forestry

Least Skewness:

- Fugitive



Pearson Correlation Matrix

OBSERVATIONS

❖ Looking for a strong negative correlation

➢ As emissions increase, ice decreases

❖ Strong negative correlations:

➢ Electricity & Heat

➢ Manufacturing & Construction

➢ Industry

❖  Weaker negative correlations:

➢ Buildings

➢ Fugitive

❖ Positive - Land Use & Forestry



Variable Importance Plot

❖ Model7 renders all of the variables significant

❖ Running a VIP on the model demonstrates that Land Use 

& Forestry is the most significant variable in the data set

❖ This makes sense as trees naturally remove Carbon 

Dioxide from our atmosphere

➢ Removing trees for land usage not only contributes 

emissions from the construction work, but also removes 

natural Co2 vacuums from our environment

model7 <- lm(Total ~ Buildings + Industry + Land.use.Forestry + Other.fuel.combustion + 
Transport + Manufacturing.construction + Fugitive + Electricity.heat, Complete_Data)



Moving Forward
❖ In order to make the data set more significant in terms of seeing a decrease in the extent of arctic 

ice:

➢ Instead of focusing SOLELY on Co2 emissions, bring in other greenhouse gasses (Methane, Nitrous Oxide, 

etc.) to compare and see which emission has the largest effect on arctic ice

❖ Once the main contributing factor has been isolated, then we can come up with proposals on 

how we can decrease the amount of greenhouse gas emissions and then hopefully see a 

mitigation of the Arctic Ice decrease we have noticed in the last few decades

❖ A time series model involving all greenhouse gas emissions compared with Arctic Ice extent 

could be helpful here

❖ Also helpful could be utilizing global sea ice extent, which would include Antarctic and other 

glacial melting in addition to Arctic Ice



Why do we care?

❖ With an understanding of which sector is contributing the most to decrease in arctic 
ice area, we can propose changes in each sector to mitigate the amount of emissions

❖ As society rapidly develops, our world is developing and changing with it

❖ While the planet will heal itself invariably, our presence will be recognizable on it for 
hundreds of millions of years



QUESTIONS?


