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This project offered a meaningful opportunity to work through a complete data-analysis workflow using an air-quality dataset from Port Talbot. My approach centred on creating a clean, well-structured R script that could not only analyse pollutant patterns but also be reused and extended for future work. Throughout the process, I focused on producing clear visualisations, applying appropriate statistical tests, and ensuring transparency in data preparation.



Visualisations
Visualisations were an essential part of this assignment, as they provided the clearest way to understand changes in pollutant concentrations over time. My first major visual output was the time-series plots created through the custom function displayPollutantGraph(). This function extracted pollutant levels measured specifically at noon on the first day of each month, and produced clean line-and-point graphs using code such as:
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I chose this style because combining line and point elements made it easier to see both the overall trend and the actual measured values. Filtering to midday measurements also reduced noise and made the graph more interpretable.
The multi-pollutant comparison plot created with comparePollutants() was similarly valuable. By reshaping the data into long format and mapping pollutants to colour, this plot allowed multiple pollutants to be compared on the same time axis:
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Although the pollutants had mixed units, the graph still effectively highlighted relative fluctuations over time.


Visualisation also played a key role in statistical analysis. For example, the scatterplot in the ozone–NO₂ correlation function helped illustrate the negative (or weak) association between these two pollutants, with a fitted linear model giving a clear visual summary:
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Finally, I used a boxplot within the ANOVA section to compare NO₂ levels across Nov–Dec periods in 2016, 2018, and 2020. This graphical summary helped determine whether the groups differed before confirming with formal ANOVA and Tukey HSD testing.





















Challenges and Things Learned
One of the main challenges I encountered was managing missing and inconsistent data. Many entries were labelled “No data”, requiring careful conversion to NA so that functions like correlation, t-tests, and ANOVA could run correctly. The missing-data summary using:
summarise(across(..., ~ mean(is.na(.)) * 100))
helped me identify which pollutants were most affected.
Another challenge involved extracting specific subsets of data, such as noon values, hourly values, or specific seasonal windows. The ANOVA task in particular forced me to work precisely with dates, hours, and filtering conditions. I also learned the importance of checking group sizes before running statistical tests, as some years lacked sufficient data for valid ANOVA.
Creating modular functions like displayPollutantGraph(), comparePollutants(), and O3NOCorrelation() deepened my understanding of tidy workflows, efficient filtering, and producing reusable, scalable analysis code.



















Improvements for Future Work
If I were to repeat this project, I would consider incorporating interactive visualisations using Shiny or plotly, allowing users to explore pollutants dynamically. I would also try implementing time-series decomposition or forecasting methods to understand cyclical patterns better. Additionally, because the pollutants use mixed units, converting everything to a common, standardised scale would make multi-pollutant comparisons more scientifically robust.
A final improvement would be to automate the entire pipeline, generating reports through parameterised R Markdown so that the same workflow can be easily applied to other air-quality datasets.
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# Plotting with ggplot2
p < goplot(plot_data, aes(x — DateTime, y - !!sym(pollutant_name))) +
geom_Tine(color , size - 1) +
geom_point (color size = 2) +
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# Plotting with ggplot
p <~ gaplot(plot_data, aes(x — DateTime, y = Concentration, color = Pollutant)) +
geom_line(size = 1) +
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# Plot the data used as a
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