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1. [bookmark: _Toc512960113]Introduction
The purpose of this report is to demonstrate the use of GIS when analyzing data. The Data collected from the UK data service website and the NHS health map wales site will be used to produce a case study showing the effectiveness of GIS. 
The report will start with a discussion of what GIS’s are, covering a brief history followed by a presentation of the case study created.
The GIS software chosen for this report is MapInfo Pro. The Townsend index data combined with boundary data and health data will be used to visually represent spatial patterns in data for the city of Swansea. 
This report will show where the data has been retrieved from, demonstrating why it is important and what is has been used for. 
2. [bookmark: _Toc512960114]What is GIS?
This chapter will discuss what GIS’s are and briefly cover their history.
“GIS is about uncovering meaning and insights from within data. It is rapidly evolving and providing a whole new framework and process for understanding.” (1) Jack Dangermond CEO, Esri 
GIS stands for Geographical Information System or Geospatial Information System. (2) They are computer assisted programs for the capture, storage, retrieval, analysis and display of spatial data.(3)GIS is described as a modern-day extension of cartography (4)because they both use maps to convey data. However, the possibilities with computerized GIS systems are far greater than the paper predecessor, one of the fundamental features of GIS is that it allows any type of information with a geographic element to be mapped, allowing the creation of thematic maps from layers of data.(5)GIS allows the end user to compare locations of different things such as levels of cardiac arrest in certain areas and compare it with other data for that location, helping spot patterns in the data. 
It is important to note that GIS works through layers, all these layers combine to produce a single map.(5) For example the data used in this project contains layers of Townsend Index data, lower super output areas, mid super output areas, output areas, data and NSH cardiovascular health data all combing to produce one map. 
[image: ](19)
[bookmark: _Toc512960130]Figure 1 - Map layers example
2.1. [bookmark: _Toc512960115]History of GIS
GIS has evolved from still paper maps to today’s dynamic digital maps. Before 1960 GIS didn’t exist, all mapping was done on paper or sieve mapping. (10) There have been four notable phases in the development of GIS.(4) From 1960 to 1975 the GIS discipline was new and several figure including a Canadian man called Roger Tomlinson shaping the direction of future research, that combined with advancements in computer technologies proved crucial in the development of GIS. (4)
The second notable phase came between the early years of the 1970s and 80s which saw GIS reach national interest, which resulted in a focus in development of best practice guide.(4)
The third phase came between 1982 until the late 80s which overseen the development of the commercial market for GIS. (13) Whilst the last phase started in the late 80s which is focused on improving usability of GIS. (15)
2.2. [bookmark: _Toc512960116]Data Capture
The data GIS applications consist of cartographic data, photographic data, digital data and data in spreadsheets. (6) Cartographic data is in map format, it will consist of such information like the location of rivers, roads, hills and valleys as well as survey data and mapping information which can be inputted into a GIS.(6)
Photographic data involves analyzing aerial photographs and evaluating what features show in these photographs. (8) Another data capture method is digital data, this can be data collected from satellites to determine the location of things.(12)
GIS can also contain data from spreadsheets, such as health data, deprivation levels, education and much more. The case study created for this report will use data from spreadsheets layered together to create a thematic map to show patterns.
2.3. [bookmark: _Toc512960117]Vector and raster data
In GIS there are two different ways of representing spatial data these are vector and raster. This section of the chapter will briefly explain what vector and raster data is in terms on GIS usage.
2.3.1. [bookmark: _Toc512960118]Vector
Vector data are instructions for how to render data. (14)It is a representation of the world using points, lines and polygons it used for storing data that has discrete boundaries, with the shape of the vector being defined by the numerical values of the pairs of xy coordinates.(16)(18)
2.3.2. [bookmark: _Toc512960119]Raster Data
Raster data are bitmap image, tend to be used for satellite imagery, aerial photography , elevation models and topographic maps. (14)Raster data is the representation of the world divided into grid cells. (17)In each of these cells a value is stored which represents whatever is present at the location in the world these values represent. (18)

3. [bookmark: _Toc512960120]MapInfo
MapInfo Pro is a geographical information system. It is made by Pitney Bowes Software. For this report MapInfo has been used to visualize spatial data from the Swansea area to not only evaluate its effectiveness as a GIS but to reveal patterns in the data. Although MapInfo has been used to analyze health and social data in this report, it can also be used for many other things such as determining insurance policies, impacts of pollution, marketing, crime and many others. (7)
MapInfo allows the user to display data as points, thematically shaded regions, pie or bar charts and districts. You can also perform geographic operations such as redistricting, combining and splitting objects and buffering. (19)
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[bookmark: _Toc512960131]Figure 2 - MapInfo interface
MapInfo begins by opening a table of data and displaying it in a map window, each table displays as a separate layer. (19) These layers form the foundations of the maps, once the foundations are created these maps can then be customized(19) and made into thematic maps, adding color to represent certain levels of things, labelled, dots to show something else.

4. [bookmark: _Toc512960121]Data
This chapter will discuss the layers of data used in MapInfo to produce a case study. The Townsend Index, lower super output area, middle super output area and boundary data.
4.1. [bookmark: _Toc512960122]Townsend index
As stated previously, the Townsend Index has been used for the case study. This chapter briefly explains what the Townsend index is.
The Townsend Index is a deprivation index named after the Professor Peter Townend who first came up with this method of measuring deprivation in his 1987 book. (9) The index consists of four census variables these are:
· Unemployment
· Non-car ownership
· Non-home ownership
· Household overcrowding (11)

The figure below shows the z scores and Townsend index for the four census variables the Townsend index contains. From the four percentage variables on the left you get the var scores, these scores are subjected to standardization using a Z-score which involves subtracting the mean value and dividing by the standard deviation.(9) This gives the final Z score pictured below, the higher the value of Z score the higher the level of deprivation, the lower values represent more affluent areas. 
[image: ]
[bookmark: _Toc512960132]Figure 3 - Townsend Data Z scores/Townsend Index
Theses scores are used in MapInfo along with boundary data and health data for the are of Swansea to determine patterns in the data, are more deprived areas more susceptible to certain diseases for example.   
4.2. [bookmark: _Toc512960123]Super Output Areas(SOA)
The super output areas are geographic areas designed to improve the reporting of small area statistics in England and Wales. (20)
4.2.1. [bookmark: _Toc512960124]Lower Super Output Area
A lower layer super output area(LSOA) is a geographic area. They are constructed from groups of output areas next to each other. Each postcode in England and Wales have a lower layer super output area. (22)
4.2.2. [bookmark: _Toc512960125]Middle layer super output areas
A middle layer super output area(MSOA) is another geographic area but they are constructed from lower layer output areas. Again, these are linked to postcodes. (21)
The UK Data Service website prove the super output are data.



4.2.3. [bookmark: _Toc512960126]Boundary Data
The UK Data Service, where most of the data used for the case study was obtained from also provide the boundary data. The boundary data is digitalized boundary datasets and geographic look-up tables which correspond to the census geography data of the UK such as the Townsend Index and the Super Output Areas. (23)Digitized boundary data sets are a digitized representation of the underlying geography of the census (24)which can be used in GIS systems such as MapInfo.
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[bookmark: _Toc512960133]Figure 4 - Accessing boundary data on the UK Data Service website
The above figure shows how to access the boundary data for the Swansea area. 


5. [bookmark: _Toc512960127]Case Study
The purpose of this report is to create a case study to evaluate the use of GIS. As stated previously the GIS used is MapInfo. This chapter will provide screenshots of a case study created in MapInfo with data available from the UK data service center and NHS map wales.
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[bookmark: _Toc512960134]Figure 5 - Linking the geo codes between a table and the map layer
The above figure shows the linking of geo codes. For every workplace/table inserted into MapInfo, the first step is to match the geo codes.
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[bookmark: _Toc512960135]Figure 6 - Adding a theme to the Townsend Index
The above figure shows how to add a theme to the Townsend Index, creating a thematic map with a legend. Red indicates a high level of deprivation whilst green shows less deprived areas.
[bookmark: _Toc512960136][image: ]Figure 7 - Joining the mid super output area(MSOA) table to the Townsend Index
The above figure shows how to join tables in MapInfo. This screenshot is linking the mid super output area table to the Townsend Index table.
[image: ]

[bookmark: _Toc512960137]Figure 8 - Updating the mid super output area table with the Townsend Index
The above figure shows how to update the mid super output area table with the Townsend Index data to show areas not deprived in any dimension.




[image: ]
[bookmark: _Toc512960138]Figure 9 - Thematic map showing the levels of deprivation
The above figure shows the Townsend Index linked to the mid super output area data on the map. The legend ranges from red to green in color, red being the most deprived areas green being more affluent. 
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[bookmark: _Toc512960139]Figure 10 - Thematic map showing the total deprivation

[image: ]
Figure 11 - Lower super output area
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[bookmark: _Toc512960140]Figure 12 - Adding more themes, dot density
The above figure shows how to an extra theme to thematic map in the form of dots. 
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[bookmark: _Toc512960141]Figure 13 - Dot density thematic map by not deprived in any dimension
The above figure shows the dots have been added to the map. 


[image: ]
[bookmark: _Toc512960142]Figure 14 - Adding dot density to the mid super output area thematic map
The above figure shows the dots have been changed to blue for better clarity. This thematic represents the total deprived numbers on the mid super output area map with the blue dots showing no deprivation in any dimension. One dot representing 38.
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[bookmark: _Toc512960143]Figure 15 - Townsend Index thematic map for mid super output area and output areas in Swansea
The above figure shows two output areas combined on the same thematic map.
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[bookmark: _Toc512960144]Figure 16 - Thematic map with Townsend Index linked to average annual cardiovascular deaths
The above figure shows the Townsend Index and the average annual cardiovascular deaths in the city of Swansea. The more deprived areas of the city suffer with higher cardiovascular deaths than those in the more affluent areas. 
[image: ]
Figure 17 - Thematic map showing average annual deaths by cardiovascular disease in Swansea
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[bookmark: _Toc512960145]Figure 18 - thematic map containing output areas by Townsend index, average annual deaths by cardiovascular disease and the crude rate
The above figure shows the Townsend Index linked with the average annual cardiovascular deaths in Swansea on the same thematic map
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[bookmark: _Toc512960146]Figure 19 - Thematic map showing Townsend Index deprivation areas and the average annual cardiovascular deaths
The above figure shows the Townsend deprivation index and the average annual deaths by cardiovascular disease in Swansea. It is hard to tell the scales on here as the colors have mixed too much together, should’ve used something else to represent the cardiovascular data.


6. [bookmark: _Toc512960128]Conclusion
To conclude, from using MapInfo as an alternative GIS to Excel to create a case study it has many advantages over Excel. 
[bookmark: _GoBack]MapInfo is simple and easy to use and allows the easy addition of Excel databases with a number of tools to perform analysis on the spatial data. MapInfo also allows the end user to merge maps and join data whereas using Excel, it needs to be programmed to make maps. MapInfo is more user friendly than Excel, information is shown easier and you can use map layers to show several things on one map.
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(3)because they both use maps to convey data. However, the possibilities with
computerized GIS systems are far greater than the paper predecessor, one of the
fundamental features of GIS is that it allows any type of information with a geographic
clement to be mapped, allowing the creation of thematic maps from layers of data.(4)GIS
allows the end user to compare locations of different things such as levels of cardiac arrest
in certain areas and compare it with other data for that location, helping spot patterns in
the data.

It is important to note that GIS works through layers, all these layers combine to produce
a single map.(4) MaplInfo begiFor example the data used in this project contains layers of
Townsend Index data, lower super out put areas, mid super output areas, output areas,
data and NSH cardiovascular health data all combing to produce one map.

21 HISTORY OF GIS

GIS has evolved from still paper maps to today's dynamic digital maps.

22, DATA CAPTURE

The data GIS applications consist of cartographic data, photographic data, digital data and
data in spreadsheets. (5) Cartographic data is in map format, it will consist of such
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‘Chaptor 3 The Basics of Mapinfo Professional

pints, nes, an text. Additanall, he laye contain style overrdes and zoom layerng characleristcs:
that you can add 1 give the layer more o less prominence n the Map window.

Figure: Map Layors Examplo

Boundary
Layer

Maplayersform the bulcing blocks of maps i Mapinio Professional. Once you have created yourlayers,
You can customize them n a variety o ways, add and delete ayers, o reorder them.

For example, one layer may contain state boundaries, @ second ayer may have symbols that represent.
capitals, and a thid ayer might consist oftext labels. By sacking these layers one on op o the cther,
You begin 0 bukd a complete map. You can isplay one, o, o many tables a a tme.

Map Obijects as Part of Layers.

We mentoned eater that maps n Maplnfo Professional are made up of layers of map objects. There.

are e basic types of objects:

+ Regions: losed abjects that cover a given area. These nclude polygons, elpses, and ectangles.
For example, county boundaries, postalcode boundaries, sales terories.

« Pointobjects represent singlelocations of data. For example, customer locatons, restaurans, parking
meters. Paints can also be combined into mulipointcbjecs

 Line objects: open objects that cover a given distance. These include ines, palylnes, and arcs.
‘Examples are strets,fivers, power Ines.

+ Text objects: text hat descibes  map or another objec,such a labels andtes.





