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1. [bookmark: _Toc219038043]Introduction
The following report details a reflective summary of the 2nd Data Manipulation assignment for the Statistical Programming Module.
The report outlines reflections on the visualisations of pollutant data generated in this assignment, and challenges and lessons learned in code generation. Improvements for future projects are outlined based on lessons learned. Finally, an appendix of references is included. 






















2. [bookmark: _Toc219038044]Reflection on visualisations
The assignment required creation of 3 visualisations in questions 3, 4, and 5 respectively. For each graph, ggplot2 library [1] was utilised to improve the basic visualisations that could be created in base R – such visualisations providing “power and variety” [2] in how the data is displayed via the many options available.
Each will be discussed in turn below.
2.1 – Visualisation for Question 3
For this question, I had decided to represent the nitrogen oxide as nitrogen dioxide levels as a line graph to trend. Academic resources cite effective graphing can “connect information between text and images” [3] and help “maximise data in a confined space” [3], and to achieve this aim  I decided to display the data as a time-series graph over the specified period in order to present the reader with the full scope of data in a visually-friendly manner.
In designing the graph, I considered providing a visual line connecting across the points to demonstrate increases and decreases in the pollutant levels over time. However, and having read the advice of Turner et al [4], I removed the trend line seen below to avoid presumptions of missing data between the plotted points:
Figure 1 – Removed line between data points
[image: ]
Instead, I completed the code by adding in a linear trend line with geom_smooth to represent the progression of the data. This assisted, for example, in displaying the general reduction of the plotted pollutant levels over time:









Figure 2 – Graph generated by function with trend line 
[image: A graph with blue dots

AI-generated content may be incorrect.]
 

2.2 Visualisation for Question 4
For question 4, I had plotted similarly the 4 pollutant data using a time-series line graph. 
As design choices, I used ggplot to provide clear legend to the right of the plotted pollutants and plotted each pollutant to a different colour as a visual cue of distinctness. Whilst the design choices made allow the viewer to clearly see the 4 pollutant levels and identify them individually, the resulting graph is ‘visually noisy’ insofar that it contains overlapping data and data on different value scales (e.g. SO2 vs O3). Colour and a legend have been utilised to mitigate this. There are also gaps in the data lines which I believe represents areas of no data – the axis title has been updated to reflect this.


Figure 3 – ggplot2 code for Question 4
[image: A computer screen shot of a program

AI-generated content may be incorrect.]
Figure 4 – graph produced by Question 4 function
[image: A graph of pollutant levels

AI-generated content may be incorrect.]




2.3 Visualisation for Question 5
For this question and as per the question brief, I decided to plot the data as a scatterplot. To better visualise the moderate negative correlation noted in the result of the Pearson correlation testing, I have decided to create more transparent data points via alpha below to demonstrate where, in the darker sections, the majority of the correlation can be seen. 
I have also utilised the smooth element of ggplot with ‘loess’ to produce a smoothed trend line [5], visually displaying that generally as NO2 increased, O3 tends to decrease for the period plotted. 
Figure 5 – ggplot code for Question 5
[image: ]
Figure 6 – graph produced by question 5 function
[image: A graph with a red line

AI-generated content may be incorrect.]
3. [bookmark: _Toc219038045]Reflection on challenges and lessons learned
I experienced several challenges in this project, including the following:
· Effective graphing of the data given the presence of outliers – for example, the high NO2 levels made plotting a trend line in Question 5 difficult and as such extreme values were removed from the plotted dataset:
Figure 7 – code removing extreme NO2 values
[image: ]
· Ensuring data extraction and cleaning was carried out effectively to remove empty values present in the data set – as a general rule, I had employed a method of extracting the data, converting No data strings to NA, and then removing Nas via complete cases as below. 
Figure 8 – data cleaning methods used
[image: A black background with white text

AI-generated content may be incorrect.]
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From creating this script and dealing with these challenges, I have learned to examine the data set effectively for outliers before plotting any data, and I have learned to follow a process for data extraction and cleaning to prepare data for later analysis. 








4. [bookmark: _Toc219038046]Improvements for future work
For future work, I would like to improve the visualisations generated in the script by making better use of ggplot to, in particular, improve the visualisation created for question 4.
One possible method of doing so could be, as described by Javed et al, to plot the varying series of pollutant data via a graph of small multiples to avoid the ‘shared space’ clutter problem of the graph I had generated [6]. 
Another improvement for future work would be to carry out quality checking that non-data strings were converted to NA effectively before analysis and data plotting. 
Finally, I would consider ‘future proofing’ my code, perhaps by, for example, allowing for a vector of pollutants longer than a length of 4 to be inputted into question 4.
As part of the assignment, generative AI (ChatGPT) was utilized as a code “development productivity” [7] assistant in querying syntax and researching best practice in data analytics in R. 
















5. [bookmark: _Toc219038047]Conclusion
The above report outlines considerations for data visualisation in the Data Manipulation assignment, alongside reflections on challenges and lessons learned during the coding process.
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image4.png
ggplot(result, aes(x = Date)) +
geom_Tine(aes(y - 03, colour - pollutantvector[1]), Tinewidth - 0.7, alpha-0.85) +
geom_line(aes(y = N02, colour - pollutantvector[2]), linewidth - 0.7, alpha-0.85) +
geom_line(aes(y - 502, colour - pollutantvector[3]), linewidth - 0.7, alpha-0.85) +
geon_Tine(aes(y - PM10, colour - pollutantvector[4]), linewidth - 0.7, alpha-0.85) +

Tabs(
title = "pollutant levels at port Talbot (Noon on 1st of each month)”,
x = "pate”,
y = "Pollutant Tevel - gaps = no data”
colour = "pollutant”
)+

‘theme_minimal()
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Pollutant levels at Port Talbot (Noon on 1st of each month)
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plot<-ggplot (corr_df, aes(x = N02, y = 03)) +
geom_point (alpha - 0.2, size - 0.7, colour —
geon_smooth(method = "Toess”, se-FALSE, colour-

‘theme_minimal()
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‘corr_df--subset (corr_df, NO2_retained<-100)
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03_values_uncleaned<-PortTalbotaQ[["03"]]
03_values_uncleaned[03_values_uncleaned-="No data”]<-NA
03_values_cleaned<-as. numeric(03_values_uncleaned)
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retained_values<-complete. cases (03_values_cleaned, windspeed values_cleaned)
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