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In this assignment, I was required to analyse in R the data provided in Port Talbot Hourly AQ. This data shows the different types of pollutants in Port Talbot from January 2014 to December 2024. My approach to this assignment was to ensure that I am breaking down the steps of each task and work methodically, testing throughout the process, using the previously completed case study, and referring to AI assistance if necessary. 

I used several visualisation techniques through this assignment to communicate the outcomes of my analysis. For Task 3, I used a line graph to show the levels of the pollutant Nitrogen Dioxide between a certain date timeframe. I used this graph to see the progression and trends over a select timeframe. 
  plot(
    x, y,
    type = "l",
    col = "blue",
    xlab = "Date",
    ylab = paste(pollutant, "Level"),
    main = paste(pollutant, "Levels (Noon, 1st of Month)")
  )
 Task 4 was a multi-line comparison graph to compare the level of four different pollutants over time. I used AI to assist me with colour coding and layout of this graph to ensure maximum understanding. Also, I fixed the scale of the Y axis to improve readability. 
  plot(
    x[keep], ys$y,
    type = "l",
    col = colours[1],
    ylim = c(0, 50), #Fixed scale for the graph
    xlab = "Date",
    ylab = "Pollutant Level",
    main = "Smoothed Variation in Pollutant Levels (Noon, 1st of Month)"
  )
Task 5 was a scatterplot with an added regression line to show the relationship between ozone and nitrogen dioxide. 
  plot(PortTalbotAQ$NO2, PortTalbotAQ$O3,
       xlab = "NO2", ylab = "O3",
       main = "O3 vs NO2", pch = 19, col = "blue")
  abline(lm(O3 ~ NO2, data = PortTalbotAQ), col = "red")
}
Task 6 was a boxplot to support the t-test. I chose a boxplot to show the differences in the data spread between the two groups of data. 
  boxplot(O3_low, O3_high,
          names = c("< 5 m s⁻¹", "≥ 5 m s⁻¹"),
          ylab = "Ozone (O3)",
          main = "Ozone Levels Under Different Wind Speeds",
          col = c("lightblue", "lightgreen"))
}

The biggest challenge that I faced was understanding the type of data that I needed for each task and the code required for the correct data type conversions. With the help of previous learning material and past case study notes, I was able to gain a clearer understanding of what type of data was needed for each task. Additionally, filtering out NA results was tricky and I needed to query AI to understand the step by step process that I needed to take for the relevant data cleaning. I am proud that I was able to overcome these issues, and I had the result I had anticipated. I have now created my own guide on what conversions to use for different types of analyses, as well as figuring out how to remove NA results from my dataset. 

For future analysis projects, I would clean the relevant data fully before completing any additional work so that it is prepared for further analyses. I also think it would be beneficial to me to create the needed vectors for each task before diving into the more technical code for each task. 

As mentioned, I used AI to support my work and to provide an outline for completing certain tasks. I also used AI if I was getting error messages from my script to understand the meaning or the error. It also assisted me in explaining what was required if I was stuck, while not completing full sections of code for me. 
