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[bookmark: _Toc1408725930]Introduction
In this report, it will discuss the GIS build that was created for the presentation. This will include the principles of thematic mapping and data visualisation within the QGIS software. A conclusion will be evaluated at the end.
[bookmark: _Toc107539681]Case study
In the case study, the group project sought out a link between the locations of mines and the prevalence of respiratory disease throughout Wales.
[bookmark: _Int_Kya5SArj]Wales during the mid-19th to 20th  century was a part of the coal mining industry. These were seen in the ‘valleys’ of Wales. This became central to the Welsh economy, while health and safety were seen as un-important until the harsh environment and the low wage pay were questioned. Due to these conditions, a rise of health-related matter and the formation of the National Health Service was introduced as workers were claiming aliments such as respiratory illness, heart disease as well as others were work-related. [3]
[bookmark: _Toc1131423589]Objectives
 The objective of this case study is to see whether hospital admissions correlate with high areas of deprivation such as employment and income. To create evidence, factors such as income, employment and mining areas would be considered. The base layer or the LSOA would only visualise Wales. 
[bookmark: _Toc554516373]Data Source & explanation
The data sources that would be collected are from many data sources such as Data Maps Wales and Health Map Wales. DataMapWales provides information from the public sector with geographic information. These focus on datasets which can be displayed on the Welsh map. The website includes a data catalogue and a map viewer. Data like the LSOA boundaries and the WIMD or Welsh Index of Multiple Deprivation would be employed. [4] Health Map Wales is a Welsh Government managed site which has data for Middle Supper Output levels. This is cited as an ‘interactive tool’ containing data for all the health boards. These can include cancer incidence or admission. Data such as the respiratory disease admission and mortality rates. [5]
The limitation of sourcing data for the case study is that personal data is protected by policies such as GDPR (General Data Protection Act). This is a regulation in which protects personal features. Thus, only data specific to the created research is only viewed. [6] When researching health data, only county level data is viewable. This also restricts data at a specific level as well. The data for the mines are historic as locations for the mines closed in the early 21st century. 
[bookmark: _Toc878420539]Principles of:
[bookmark: _Toc1578115592]Thematic Mapping
In Geographical Information systems, thematic mapping is the patterns of the representation of data on a map. Using the patterns of data, analysts may identify trends and relationships on the map. Thematic maps can be layered onto each other. These can introduce the comparison of different sets of data over the map, allowing if the map displays areas with similar distributions and contours. [1]
Principles of Thematic mapping are as followed; the derivation of the base map, the purpose of the thematic mapping, integration of multiple sources, standardization and decision-making, [2]
The derivation of the base map as thematic maps needs to be based on a map. This can be a world map, a country or a section of the country. Thematic mapping must be built after as it is dependent on the framework of the map.
The thematic mapping must have a purpose when displaying the data.  It needs to achieve an application to an objective. This can determine the scale, requirements of the data or the level of detail on the map.
A diverse dataset allows the thematic mapping to create coherent spatial representation. A single data source does not allow the full explanation for the objective. Interpretation is also used for thematic mapping so data would need to be converted to layers. Limitations of datasets are compensated as multiple datasets take account for errors and gaps and appropriate generalizations are made. 
Thematic mapping has to be consistent and dataset must be standardized. Consistent structure must be shown in the layers and symbology within the thematic mapping must be standardization. Thematic presentation includes classification schemes and recognised symbols. 
[bookmark: _Toc469492554]Data visualisation
For clear and consistent correlation, the map must display clear and informative information. This will need to balance aesthetic, accurate and functional. The principles can be considered as accuracy, purpose, and simplicity. [7]
Accuracy can be represented as integrity. Errors such as wrong scaling can cause distortion to analytical trends for the reader. Using maps that are based on context and objective. Poor projectors of data can skew analysis. Consider the quality of the spatial data in the infographic and maintain the consistency of scales when comparing data. 
Purpose allows the intent of the information to go to the correct audience. There are three types; exploratory, explanatory and persuasive. Exploratory allows the data to be accessed by the user controlling the information. These can change views and variables for the analyst. Explanatory communicates finding to the readers. It focuses on key objectives to easier understanding. 
Simplicity allows core evidence to be apparent to the reader. Too much information can be confusing. A minimalistic approach should be used. Getting rid of gridlines or unnecessary labels improves the simplicity of the map. 
[bookmark: _Toc311729526]Use of:
[bookmark: _Toc1290561513]Thematic Mapping
For thematic mapping, the use of size of symbols and thematic colours were used. Thematic colours that lose opacity the more deprivation is found can be seen in the WIMD sections and the symbology size that increases, the increase of rates for respiratory hospital admissions and deaths, which is called a graduated symbology as the colour or size represent the numeric value.  Simple symbology such as simple markers was used only for the mine locations. This can be seen in figure 1
To improve the data visualisation and thematic mapping of this Infographic, the use of more classification methods such as a natural breaks' classification would be useful to display hospital admissions and deaths, instead of the graduated class. This would improve hotspot sightings. Creating a clearer map layout would be beneficial to the reader. Using better colour aesthetics would improve visibility and readability.
[bookmark: _Toc668672664]Spatial queries
For the spatial queries, the location of the mines and the hotspots of the deaths and admissions for respiratory diseases. The map shows some hotspots overlapping and correlating with mine locations as the spatial patterns are grouping near to each other in areas. This can be seen in figure 2. However, areas with a lot of depravation with income, employment overlap within the hotspots of respiratory disease, as seen in Figure 3. This means that not only the mining industry correlates with respiratory disease admissions and deaths, but also an area’s economic wellbeing. 
To improve spatial queries, the utilisation of distance visualisation would improve the accessibility of the infographic as rough estimations of the distance between the symbols are considered. Improving the quality of the data would also increase the validity of the infographic and datasets closer to the era of the mining industry would be sufficient. Using more advanced tools such as heatmaps would also increase validity. 
[bookmark: _Toc1260018447]Conclusion
During the research, extensive evidence showing on the Infographic shows the increase of deaths and admissions for respiratory failure does not link up with the mine location, but the level of deprivation of health, income and employment. 
Recent data had to be used to define the outcome. As mining stopped in the early 2000s, a decrease of respiratory disease which relates to the mining industry has been recorded in the recent years. Thus, affecting respiratory disease would be the economy of the area. 
To create a more accurate version of respiratory failure, data which included data closer the mining industry in Wales shutting down would be useful, thus the limitation of the dataset may view a time bias. 
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Figure 1 – Picture showing the symbology index

[image: ]Figure 2 – Picture showing respiratory disease admissions and deaths are grouped closely with mine location

[image: ]Figure 3 – hotspots of respiratory disease admissions and deaths overlapping with the WIMD data
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