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[bookmark: _Toc138816456]Introduction
To use Graphical Information Systems (GIS) data is required to feed the maps and visualisations. This data can be obtained from multiple organisations and online sources. Websites such as Infuse and the UK data service has census data and list services and GIS data with postcodes and long/lat columns. A case could be made that COPD is higher in areas of deprivation. With smoking being the main cause there must be a correlation between the two. This coincides with research done by K. Gisikes and associates which states that “smoking prevalence increases with area deprivation” [1]. It would be important to consider the factors within areas of deprivation such as illicit drug use, industry and even car or road pollution. 
[bookmark: _Toc138816457]COPD
Chronic Obstructive Pulmonary Disease is a progressive disease which affects lungs in affected patients. The main systems of COPD are shortness of breath, excessive coughing, wheezing and frequent chest infections. COPD is usually caused by damage to the lungs and when they become inflamed. The main cause is smoking but also there have been historical cases where people have been affected from working in industry such as mines or where correct PPE has not been supplied.
[bookmark: _Toc138816458]Data Acquisition
Websites like Infuse, Health Maps Wales, and the UK Data Service present opportunities for data acquisition to gather geospatial data for various purposes. These areas offer extensive datasets and tools that facilitate the collection of geographically referenced information for analysis and decision-making over multiple different sources.
Infuse is a specialized website that provides open data related to infrastructure and urban services, encompassing transportation networks, energy resources, and environmental information. Researchers and urban planners can utilize Infuse to gather geospatial data on road networks, public transportation routes, and energy infrastructure, enabling analysis of transportation patterns, urban development planning, and assessment of infrastructure project impacts. This can be used to look at road usage and potential pollution due to traffic density.
Health Maps Wales serves as a platform offering geospatial data on healthcare services and health outcomes within Wales. This website grants access to datasets on healthcare facilities, disease prevalence, and health-related socioeconomic factors. Researchers and policymakers can leverage Health Maps Wales to collect geospatial data on hospital locations, disease hotspots, and disparities in health outcomes across different regions, aiding in the identification of healthcare resource gaps, evaluation of intervention effectiveness, and development of targeted health policies. Health Maps Wales has data on emergency admissions, mean stay and death rates of COPD which will be invaluable for this study.
The UK Data Service provides a comprehensive platform with an extensive range of social, economic, and population data for the United Kingdom. It includes geospatial datasets covering demographics, employment, education, and housing. Researchers can utilize the UK Data Service to acquire geospatial data on population density, socioeconomic indicators, and spatial variations in social factors. This data supports research in fields such as urban planning, social inequality, and public health.

[bookmark: _Toc138816459]Townsend Index
The Townsend Index measures the material deprivation of areas across the UK. There are four separate census variables which are used to calculate the score. This data is extensively used in research for several different economic sectors, crime, education and health as examples. The geocode is a standard code which joins Geospatial data. 
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[bookmark: _Toc138816475]Figure 1 (Townsend Index Source: UK Data Service)
[bookmark: _Toc138816460]Illicit Drug Use
When looking at COPD due to smoking being one of the main causes illegal drug uses must be considered. While this covers all forms of drug abuse a large percentage of the method of consummation would be smoking. 
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[bookmark: _Toc138816476]Figure 2 (Illicit Drug Use Females Source: Health Maps Wise)
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[bookmark: _Toc138816477]Figure 3 (Illicit Drug Use Males Source: Health Maps Wales)
[bookmark: _Toc138816461]COPD Death Rates All Population
To properly understand and hypothesise about the causes of COPD both current and historical data for the COPD death rates needs to be collected in order to drill down into the detail for areas with high and low deprivation scores. By comparing two areas with vastly different rates of COPD related deaths we can investigate the possible causes of this by checking education levels, access to healthcare and surrounding industry. For this reason, the two areas which will be compared throughout this paper will be Ceredigion and Merthyr Tydfil.
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[bookmark: _Toc138816478]Figure 4 (COPD Death Rates Filtered Source: Health Maps Wales)
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[bookmark: _Toc138816479]Figure 5 (COPD Death Rates All Pop Source: Health Maps Wales)
[bookmark: _Toc138816462]Smoking
As previously discussed with smoking being one of the main causes of COPD, access to smoking data for the areas which have been chosen is imperative to proving the hypothesis or understanding why there could be a probable correlation. As shown in figure 6 below there is a large disparity between Ceredigion and Merthyr Tydfil where it comes to percentage of smokers. This directly correlates with the previous hypothesis that there are more smokers in areas of deprivation. 
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[bookmark: _Toc138816480]Figure 6 (Smokers_All_Persons Source: Office of National Statistics)
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[bookmark: _Toc138816481]Figure 7 (Smokers_All_Persons Source: Office of National Statistics)
[bookmark: _Toc138816463]COPD Emergency Admission Rates
Emergency admission rates specifically related to COPD also play a part in understanding the data and correlation between all these different factors. As it shows in the filtered data there is a much higher emergency admissions rate where COPD is concerned for Merthyr than Ceredigion. There is a possible hypothesis to be made; does the number of admissions affect the death rates across the two areas. Either through available doctors or percentage of population.  
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[bookmark: _Toc138816482]Figure 8 (COPD Admissions Filtered Source: Health Maps Wales)
[image: A picture containing text, screenshot, number, parallel

Description automatically generated]
[bookmark: _Toc138816483]Figure 9 (COPD Admissions Source: Health Maps Wales)
[bookmark: _Toc138816464]Task 2
[bookmark: _Toc138816465]Introduction
GIS (Graphical Information Systems) and maps generally have been used to display information for centuries with early maps dated back to 2300 B.C. GIS is used extensively in multiple industries in the modern world and provide a unique insight into data in an easy-to-read visual format for quick digestible consumption of data. Examples include target demographics for consumers in retail or mapping customer calls in the water industry to map supply chain issues.
[bookmark: _Toc138816466]Maps and Visualisations
Maps when designed and built correctly can be used to display multitudes of information. Maps while commonly used to display location data, they can also be used to display logistical information such as a data architecture maps. As discussed by Fuchs, maps “allow the efficient combination of established techniques from both information visualization and cartography.” [2]. 
[bookmark: _Toc138816467]Location Data
The most common use of a map is to display and visualise location/spatial data. This can be through paper based objects such as an atlas, or more commonly in the modern world GPS (Global Positioning System) with the use of smart phones and satnav (Satellite Navigation). These types of maps can be used for directional or navigational aid when travelling or for development and planning purposes.
[bookmark: _Toc138816468]Conceptual Data
Maps can also be used to display and visualise conceptual data an example of this being an architecture map to understand and connect different systems or even a metro map such as that of the London underground. 
[bookmark: _Toc138816469]COPD All Male Deaths
Chronic Obstructive Pulmonary Disease is a progressive disease which affects lungs in affected patients. The main systems of COPD are shortness of breath, excessive coughing, wheezing and frequent chest infections. COPD is usually caused by damage to the lungs and when they become inflamed. The main cause is smoking but also there have been historical cases where people have been affected from working in industry such as mines or where correct PPE has not been supplied. [3] COPD can also be passed down through genes, meaning that historical cases of COPD can carry over time with children whose parents suffered have a higher risk of this disease.
As is shown in figure 10 Merthyr Tydfil has one of the highest rates of COPD in Wales whereas Ceredigion has one of the lowest rates. These two areas can be scrutinised to and focused on to discover the differences and try to understand the reasonings why.
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[bookmark: _Toc138816484]Figure 10 (All COPD Related Deaths Wales)
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Firstly, there is a large difference in the economic strength of Merthyr Tydfil and Ceredigion. Merthyr Tydfil has experienced many economic challenges such as high unemployment rates, lower wages, and limited educational opportunities causing a higher level of deprivation than Ceredigion. As stated in the journal of COPD “Deprivation in patients with COPD is associated with increased emergency health care use, health care costs, and mortality.” [4] This has created a larger number of working-class families living in this area. Due to the limited education available with a high population Merthyr Tydfil has cultivated a prevalence of manual labour and heavy industrial work. Causing air pollution and increasing risk of occupational based hazards. Poor housing quality in the area again caused by a poor economy in this area can increase levels of mould and dampness which can also contribute to a higher risk of COPD. Merthyr Tydfil also has a very high population compared to other parts of Wales. The larger population means social services are stretched thinner and cannot provide as much support. The population data has been visualised in figure 11.
Ceredigion has a much stronger economy due to there being less population and it being a much wealthier area. The housing quality in Ceredigion is much better meaning there is less exposure to damp, mould, and other harmful particles. Ceredigion does not have a large or dense population, meaning that there is easier access to societal amenities. Education levels are better in a less densely populated area as pupils have much better access to support where needed. There is not historically a large amount of industry in a confined area as with Merthyr Tydfil which could cause issues. 
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[bookmark: _Toc138816485]Figure 11 (Population Density Wales 2022)
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Historically Merthyr Tydfil has been home to both mining and Ironworks, both industries produce harmful pollutants into the air. The main two pollutants which are produced by these industries are harmful particulate matter and sulphur dioxide. Prolonged exposure to both can damage the respiratory system which increased the risk of COPD. [5] Due to Merthyr being settled in an enclosed valley it traps pollutants due to bad air circulation. While these industries are no longer operating in the area COPD can be carried through genetics as mentioned previously causing issues for generations. Merthyr Tydfil also has two arterial roads which not only supply the industry but also are vital roads to travel the length of Wales. There are no Motorways which connect North and South Wales directly only A roads which pass through Merthyr Tydfil. 
Ceredigion on the other hand has a much smaller amount of heavy industry creating air pollution meaning the air quality historically was slightly cleaner. Ceredigion also has a large effort on environmental protection and a rural lifestyle. There are commitments to environmental sustainability and preservation of the natural environment to maintain areas of natural beauty. There are also much lower levels of occupational hazards unlike Merthyr Tydfil. The main industry which can be found in this area is agricultural and livestock. Which while does provide its own risks and pollutants they don’t always contribute to COPD. 
[bookmark: _Toc138816472]Healthcare
Healthcare availability and emergency admission rates will obviously play a vital role in the rates of COPD deaths and overall survivability. The research paper looking at the effect of COPD on healthcare systems state: “Chronic obstructive pulmonary disease (COPD) imparts a substantial economic burden on western health systems.” [6] The extended hospital stays allow healthcare professionals to closely monitor COPD patients and promptly address any complications or deteriorations in their condition. With COPD being a chronic and progressive condition, close observation and intervention can significantly mitigate potential risks and prevent further exacerbation of symptoms. The prolonged hospitalization period enables healthcare providers to administer more comprehensive treatment options. COPD management often involves many treatments such as, respiratory therapy, pulmonary rehabilitation, and medication adjustments. The additional time spent in the hospital facilitates the implementation of these therapies and allows for a more tailored treatment plan, ultimately leading to reduced mortality rates. The average stay at a hospital or healthcare facility in Ceredigion for 2021 was around five to seven days. 
The opposite is true for patients at Merthyr Tydfil, the average stay was roughly one to three days. Clearly this has had a marked effect on the death rates caused by COPD in both areas. The Merthyr area has a remarkably high death rate to COPD and clearly the low average stay compared to Ceredigion is an obvious reason as to why there is such disparity in the data.
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[bookmark: _Toc138816486]Figure 12 (2022 Smoking Data All Persons Wales)
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Smoking is one of the leading causes of COPD related deaths, figure 12 shows a higher number of smokers in Merthyr Tydfil comparted to Ceredigion. This clearly also contributes to the higher levels of COPD deaths, within the area. Smoking is the leading cause of COPD, accounting for approximately 80-90% of all cases. The inhalation of harmful chemicals in tobacco smoke, such as nicotine and tar, damages lung tissues over time, leading to inflammation, airway narrowing, and the eventual development of COPD. With a larger smoking rate, more individuals in Merthyr Tydfil are exposing themselves to these detrimental effects, increasing their susceptibility to COPD.
Moreover, the higher smoking rate in Merthyr Tydfil has resulted in a disproportionate burden of COPD-related deaths. COPD is a progressive disease that gradually worsens over time, leading to severe complications and ultimately death. With a larger population of smokers, the prevalence of advanced COPD cases is notably higher in Merthyr Tydfil. These individuals are at an increased risk of experiencing acute exacerbations, respiratory infections, and other life-threatening complications associated with the disease. Consequently, the mortality rate for COPD in the town is amplified, claiming more lives and imposing a significant strain on healthcare systems and resources.
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