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Protecting our ecosystems starts with understanding the fundamental 
threats to them. 

In this project, we explore common environmental pollutants and build a 
predictive model to estimate the total nitrate (NO3) in the atmosphere. 



Exploratory Data 
Analysis



Joshua Tree NP 1. Almost constant levels of total nitrate 
until mid-2000s.

2. Followed by a significant decline in 
nitrate from mid-2000s until 2020.

3. Locations in the southern California 
showed higher levels of nitrate. 



Correlation of Total Nitrate (in 
descending order):
1. Ammonium (TNH4) 0.8
2. Sulfate (TSO4) 0.7
3. Calcium (Ca) 0.56
4. Potassium (K) 0.52
5. Sulfur Dioxide (SO2) 0.51
6. Magnesium (Mg) 0.43

Total Nitrate x Ammonium
Corr = 0.8

Total Nitrate x Sulfate
Corr = 0.7



Modeling Total NO3 

● Using the variables of interest fromt the EDA we were 
able to move to our modeling

● Because the NO3 data was right skewed, we decided 
to use a Gamma model 

● Below is a summary of the model

75% R-squared 
value

Variables are 
statistically significant

88% R-squared 
value



Appendix



Limitations and Assumptions

Limitations
1. Data limited to only California 
2. Some locations have different periods of data
3. Missing measurements for some variables (Ca, Mg, K, Na, Cl)

Assumptions:
1. Correlation independent of time
2. No significant climate changes in California since 1995
3. No effect of topography on the difference between locations



Conclusions

● Variables of interest for Total NO3: TSO4, TNH4, WSO2, Ca, K
● Variables of interest for Total NO3: TSO4, TNH4, WSO2 


