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Figure 1: Monthly NO₂ Concentration Trend (2015–2024)

This figure provides the temporal graph of the concentrations of nitrogen dioxide (NO 2) at noon on the first day of every month between July 2015 and November 2024. Periodic spikes are observed as a result of line plot, which is presumably due to industrial activity or seasonal changes. 
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Figure 2: Comparative Pollutant Concentration Levels
Above figure is used to compare four pollutants, NO 2, O 3, PM 1 0 and PM 2 5 during noon on the 1st day of every month. The PM 0 and PM 2 are always found in greater concentration, and it suggests that the PM is the major factor in the air quality of Port Talbot. O 3 and NO 2 are also relatively lower but exhibit periodic fluctuations, which are indicative of their photochemical interaction.
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Figure 3: Correlation between O₃ and NO₂ Concentrations
In this Figure , a scatter plot of the correlation between ozone (O3) and nitrogen dioxide (NO2) has been provided. The regression line that was fitted indicates that there is a negative relationship, i.e., the higher the concentration of O3 the lower the level of NO 2. This reciprocal correlation is indicative of photochemical reactions in which NO 2 will be reacted with sunlight to form O 3.
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Figure 4: NO₂ Concentration Comparison via ANOVA (2016, 2018, 2020)
Figure 4 shows an average of NO 2 levels at 17:00 hrs throughout November-December 2016, 2018, and 2020. All dots will indicate the observations and red points and error bars are used to indicate group means with a 95 per cent error bar. This pattern is consistent with the findings of ANOVA and proves that there is a statistically significant decrease in the levels of NO 2 in 2016 and the following years. 
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The practical issues with the use of real monitoring data were: 
The CSV contained long descriptive column headers and had many columns called Status. This was addressed by making it explicit such as dplyr::, tidyr:: and safe renaming loops which only focus on existing columns. Also in Datetime parsing, the dataset used dd - mm -yyyy as the date field and time objects as time field. Some of the rows could not be parsed initially. An aggressive builddatetime() function was then written to first try as.POSIXct and, although that failed, to try lubridate::parsedatetime with various format orders.
Pandering and dependencies when Helper functions of the statsummary package, which have routinely been used in typical examples, caused a prompt which requested the Hmisc package (in some systems).Many more the percentages of missing data of the pollutant measurements showed a wide range.
Through them I came to understand just how crucial defensive programming is in data analysis having to be mindful of the differences in environment, not to use interactive prompts and ensuring the noise of a robust data assumption.
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In case I must repeat the analysis, I would like to develop an automated test harness to ensure that length should exist and that the date ranges are within some reasonable bounds when it comes to conducting the computationally intensive analysis. Auto- save plots the plots using an informative data-name to make the result reproducible outside of RStudio. 
Introduction An exploration of the use of the seasonality decomposition of pollutant time series decomposes the time series of pollutants in mixed-effects models to capture the presence of temporal autocorrelation instead of entering simple ANOVA with repeated temporal structure.
Add interactive visualisation so that people can explore the values on an individual date basis.
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In the era of  AI , it’s become easy to learn new things. The use of a generative AI (chat GPT, Google Gemini)helper to reflect R code, debug masking and time-based errors. Whenever I stuck and I faced error in code I used AI to understand the mistakes and learn the things. The AI offered suggestions on the code and found the possible reasons behind such errors through the R console logs and offered sturdier solutions to those errors; all code choices and final scripts were consulted, revised, and implemented by me.
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