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Code Functions
Data Import and Preparation
[bookmark: _Int_yr1m2ldi]This code loads all the R packages we need for importing the data (readxl), manipulating the data (dplyr, tidyr), dealing with dates (lubridate), and visualizing it (ggplot2). It also contains a try() function which changes the working directory to that of the current file you are working on in RStudio (handy, as we are importing the Excel file called Port Talbot Hourly AQ.xlsx) [1]. We then use read_excel() to import the data (we ignore the first 10 rows as these are metadata) and we read everything in strings to deal with the “No data” entries.

Data Cleaning and Transformation
I renamed the columns for better readability (e.g., no2 for Nitrogen dioxide). I changed the date and time columns to the correct formats, and created a new variable called datetime which combines the two. I wrote a function, make_numeric(), which replaces “No data” and blanks with NA and makes the rest of the values numeric. I used this function repeatedly to simplify the process of cleaning. I calculated the percent of missing data for each pollutant and put this information into a new dataframe, which I called invalidData.

Visualizations
For long-term analysis, I defined a function called displayPollutantGraph() that plots pollutant concentrations for 12pm on the first day of each month for a selected date range. I used line plots with points because they are great for illustrating trends over time and still allow you to see the underlying values.\n\nFor multiple pollutant comparisons, I converted the data to long format using pivot_longer() and generated a line plot. I used different line types to allow for easy comparison between pollutants over time.


[bookmark: _Int_iiuwyWSw]We used a scatter plot and calculated the Pearson correlation coefficient to evaluate the association between O 3 and NO 2. We performed a t-test to evaluate the difference in O 3 concentrations between low and high wind speed conditions, where wind speed was categorized into two groups. ANOVA was used to test if NO 2 concentrations measured at 17:00 varied among years 2016, 2018, and 2020, during the winter period. Tukey HSD post hoc test was performed, when necessary, to determine which groups were different [2].

Reflection
Missing non-numeric data was a significant challenge, especially for "No data" entries. I was able to write a generic function to clean the data. Similarly, dealing with the date and time columns separately has taught me to appreciate the date and time functions in R. Performing a statistical test has reinforced my comprehension of hypothesis testing and interpreting the results. Some potential next steps would be to perform imputation to deal with the missing values instead of simply dropping them, or to use faceting or smoothing to make the visualizations more informative. I would use R Markdown for future analyses to make it easier to share my work by incorporating code, output, and discussion all in one file. Through this assignment, I have learned a bit more about cleaning and visualizing data, as well as conducting simple statistical tests in R.
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