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In this report I will analyse the use of Geographical Information Systems (GIS). They are becoming very popular to governments both local and national to help them visualise and sort many kinds of statistical data. Data being portrayed in an effective visual form allows it to be understood more easily and allows for easier discovery of patterns and trends. I will discuss the emergence of Information Visualisation Systems and find out how Geographic Visualisation works in terms of socio-demographic data, which is beneficial to governments when analysing any sort of census information. I will use an Information Visualisation System, MapInfo, to display spatial data and help recognise patterns. 
[bookmark: _Toc513232534]Geographical Information Systems (GIS)
A Geographical Information System is defined as “a computer-based tool that analyzes, stores, manipulates and visualizes geographic information, usually in a map” [1]. The 4 main functions of a GIS is to create geographic data, manage it, analyse it and to then put it into an effective visual form on a map. The most useful or beneficial function is the ability to display data for a certain place in its actual location on the map. For example, if someone had raw data regarding census related data such as affluence for a number of different cities, a GIS could put these cities on a map and show the user exactly where they are when otherwise they may not have been sure.  Robert Williams [1] states that “It had been estimated that 80% of the informational needs of local government policy makers are related to geographic location.” If this data is put into an effective visual form using a GIS it would be much easier to make decisions off and save a lot of time. Matt Artz [2] states that 3 benefits of GIS are “Cost Savings resulting from greater efficiency, Better Decision Making, Improved Communication”. One example of cost saving through greater efficiency would be simply having lower labour costs. People will spend less time analysing data due to the impressive visual nature resulting in greater efficiency. Better decision making comes from having more visual tools to display the data in therefore seeing many different angles and being able to draw better and well thought out conclusions. Improved communication would be between people potentially within different departments that may not always view data in the same way. Data that is displayed in effective visual forms can be understood by the majority of people so less confusion will lead to better conclusions from the data. 
[bookmark: _Toc513232535]Data
To create an effective GIS case study in MapInfo there is a lot of different sets of data that are required. These are Townsend data, Health data and Boundary Data which then separates the region up into different sectors called a mid super output area and a lower super output area and comes from the UK Data Service. All the data I acquired was for the council of Swansea, so the boundary data allowed me to divide Swansea up into all the different smaller areas that make up the city and the council. The Townsend data I used was regarding deprivation levels of that specific area and the Health data was for the number of hospital admissions for cardiovascular related problems. 
The types of data that are involved in Geo- information Systems can be gathered in Excel. Data can be gathered in Excel and then transferred in tables to a GIS application such as MapInfo to be displayed more effectively. The data could stay and be displayed in Excel but the visual forms of this are not anywhere as near as effective. 

[bookmark: _Toc513232536]GIS Case Study
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This is the simplest screenshot and shows the layout of the county of Swansea whilst also displaying all the different smaller areas that make it up. The labels shown displaying the smaller areas names such as Gower and Bonymaen come from the boundary data and when displayed on the map portrays the names of the smaller location onto them effectively. This becomes most effective if when the person looking at the map does not know the areas of Swansea. They may not know the large area on the left is the Gower so having the names labelled there makes it much easier to analyse any data that may be put on the map. 
[image: ]
This screenshot shows the Mid Super Output Areas for the city of Swansea. The purpose of this is to separate the city up into smaller areas to allow for easier analysis of any data or information that may be put onto the map. 
[image: ]
This screenshot shows the Lower Super Output Areas for the City. It can be seen that when this data is applied the areas in the map get made even smaller allowing for even more accurate data analysis. It can also be seen that this type of data is more relevant to the more densely populated areas of the city as they tend to get divided up more. The larger sparsely populated areas do not get divided up as much. This could be because not as many people live there so there is not as much data to collect from there. 
[image: ]
 A very effective way to display data on a map in a GIS is through the use of colour. Two colours can be selected with one being one extreme on the scale and one being the other. In this instance I have shown the level of deprivation within each of the smaller areas within the council of Swansea with the lightest blue showing the areas that have the lowest levels of deprivation and the darkest yellow showing the areas that have the highest levels of deprivation. Just by looking at the map it can be seen that the sparsely populated areas are near the coast therefore being more expensive and attracting more affluent people have the least levels of deprivation. The majority of the dark yellow tends to in the more densely populated areas of the inner city which means this is where the areas with the greatest levels of deprivation are. 
[image: ]

Another way to portray information within a GIS is through the use of some sort of symbol places on the map, in this instance I have chosen stars. With the labels now turned back on it becomes even easier to analyse again as areas can be described by their name rather than just where they are on the map. This example again shows deprivation levels with the areas with more densely spaced stars showing greater levels of deprivation. The fewer stars and more sparsely placed are the areas with lesser levels of deprivation. The downside of this display method is that within the areas with greater levels of deprivation and more stars the labels of the names of the places can become difficult to see. However, one advantage is that people who are colour blind may not be able to distinguish between the colours and analyse the data on the screenshot above which uses different colours as the scale however on this one they would. 
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This map again shows deprivation with all the different data sets applied. The colour scheme, symbol method and output areas are now applied resulting in easy analysis. The areas with the light blue colour and sparely spaced starts can easily be seen along with the dark yellow coloured areas with densely spaced stars. It can be seen that among the least deprived areas of Swansea are Gower, Mawr and Penclawdd whilst the most deprived areas include Cwmbrwla, Mynydd Bach and Townhill. These areas are also extremely close together which shows that the Mid Super Output Area that these three places are in is one of the most deprived. 
[image: ]
This screenshot shows the Townsend Data regarding the levels of deprivation of all the different areas in Swansea in the MapInfo programme. 
[image: ]
This screenshot shows the Health Data acquired from the NHS regarding the hospital admissions due to cardiovascular disease within all the different areas in the MapInfo programme. 
[image: ]
This screenshot shows all the different sets of data that I have placed into the Mapinfo GIS case study. 
[bookmark: _Toc513232537]Conclusion
In conclusion, I think that Geographical Information Systems can be very effective in data analysis and display. They provide many advantages over performing this kind of spatial data analysis in an application such as Excel. In Excel the only functions that are available would be to have some sort of graph showing the name of the areas and then displaying the figures for the data in question. There would be just names of places which is nowhere near as effective as seeing where these places are on a map. The map means its much easier to draw conclusions from, you can see if two different areas which have the same properties are next to each other. For example, many of the more deprived areas in my study are next to each other, this can easily be identified as a pattern when looking at a map but would be virtually impossible to figure out from a graph unless you knew the exact location within Swansea of all the areas. Another trend that can easily be seen from the map but would be difficult from a graph is that many of the least deprived areas are near the coast. This is because the coast is viewed as a more attractive place to live so is therefore more expensive and has little deprivation. 
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