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[bookmark: _Toc8637599]1.0 Introduction
Geographical Information System (GIS) is one of the most widely used methods for analysing geographical data and linking it to a map. It is used in a variety of circumstances and is used by governments, businesses, and people. This means that GIS is used for a wide variety of circumstances of data analysis in today’s society.
The use of GIS for data analysis is being looked at for dissertations in this case the dissertation being looked at is one looking at e-waste recycling within Swansea. GIS will be used to analysis the results of the survey used for data gathering for the dissertation and see how useful it was at presenting the data found. This will allow GIS to a looked at in regards to data analysis within dissertations.
[bookmark: _Toc92338][bookmark: _Toc8637600]1.1 Aims and objectives
The main aims and objectives for this paper are to look at GIS and to look at how it is used to help analyse data for dissertations; specifically on e-waste recycling in Swansea. To help accomplish this aim the main objectives will be to:
1. To use GIS to analyse deprivation data for Swansea
2. To show the uses of GIS for data analysis
3. To analyse the use of GIS as a data system
The objectives will help achieve the aim by using MapInfo as a tool for data analysis. This will be used to see if GIS is a useful tool for data analysis for dissertations.
[bookmark: _Toc8637601]2.0 Literature review
Geographical Information System (GIS) is used in a wide variety of ways across the world. GIS can be used to keep track of information, events, and activities and the location that the data was gathered from (Longley et al, 2011); this makes it useful as a method of recording information.
The definition of GIS that will be used in this report is:
“a computer-based information system that enables capture, modelling, storage, retrieval, sharing, manipulation, analysis, and presentation if geographically referenced data.” (Duckham, 2004).
This means that GIS is a system that is used to collect, model and analysis data that is linked to a geographical location.
[bookmark: _Toc92340][bookmark: _Toc8637602]2.1 GIS Data Types
There are two main types of data used for GIS mapping these are vector and raster data. Within these two data types, there are many sub-categories of data that can be used such as arc, line and surface data (stackexchange.com, 2014).
[bookmark: _Toc92341][bookmark: _Toc8637603]2.1.1 Vector Data
Vector data is made using points, lines, and polygons, and are useful to store data that has boundaries such as counties, cities, and streets (stackexchange.com, 2014). Vector data can be used to show actual world features on a GIS map. The data is made using the X, Y and Z axis to find the data’s position in relation to the map (QGIS, 2019). There are some things that have an impact on vector data. One of which is the map scale; if the scale of the gathered data and the new map are off it could result in some important parts being missing or in the wrong place on the new GIS map (QGIS, 2019).
[bookmark: _Toc92342][bookmark: _Toc8637604]2.1.2 Raster Data
Raster data is a representation of the world using a grid of cells, its useful for storing data that varies continuously such as satellite images and aerial photography. This means that it is good for analysing large areas with continuous data (QGIS, 2019). Raster data has a variety of uses from base-maps to thematic maps. Thematic maps are good for showing the data for a general area such as the different land uses or deprivation (ArcGIS, 2016). Raster data uses values to represent data such as height, magnitude, and categories. There is also the option for a cell to have no value which is when no data is provided (ArcGIS, 2016).
[bookmark: _Toc8637605]2.2 MapInfo
MapInfo is the GIS software used in this report. MapInfo was made by Pitney Bowes Software and is used to make and analyse geospatial data. In 1992 MapInfo made the first major GIS Windows software and made a team with Microsoft so that they could work together in the future; because of this mapping functionally was included in Excel. Recently MapInfo has looked at making the software easier to use and for support of mapping on the internet (Daniel et al, 2002).
The newest version of MapInfo is version 17, however, version 16 will be used to carry out the analysis in the paper. This is because version 17 is quite new so there are some areas that still need to be improved as there are many new features and a few bugs that would not have been patched. This makes version 16 a bit more reliable and easier to use.
[bookmark: _Toc8637606]3.0 Methodology
[bookmark: _GoBack][image: ]The GIS software being used is MapInfo which will be used to combine map data gathered online with the survey data collected through the dissertation. The map data was gathered through the UK data service website (UK Data Service, 2019) which collects data from around the UK, like census data, and allows access to it for the public. For the data needed the boundary data and postcode data was gathered as this is needed to make a map and to geocode the data. This allows the data to be linked to a physical location. Once this data was collected the data from the survey was added to a MapInfo spreadsheet. Data was also gathered from Digimaps that allowed for a visual overlay for the map. The data gathered for this was raster data. This allowed maps to be made that looked better than the plain boundary data maps that where made with the data from the UK Data Service.[bookmark: _Toc8568420]Figure 1: UK Data Service Website (UK Data Service, 2019)

[image: ]Before this could happen, the data needed to be cleaned so that it would work within the MapInfo software. To do this the data had to be edited in excel, this meant moving the data to the top row and adding the column titles so that they could be used in MapInfo to separate and query the data. The data itself had to be edited as well, this involved filling in any blank spaces with zeros and making it so that there was only one data point in the boxes. To do this in any box where there was more than one answer the highest numbers was selected to represent the box. This allows MapInfo to analysis the data as it does not work if there is more than one data point in a box.[bookmark: _Toc8568421]Figure 2: Survey data in the MapInfo software

[image: ][image: ]After this the data can be queried within MapInfo the two main ways of doing this are through SQL queries and themes overlays; both of these where used. The SQL queries are done by selecting the SQL select option in the map section of MapInfo from there the data set needs to be selected and then what is going to be queried needs to be put into the option boxes. Once this is done the query needs to be dragged onto the right map for it to be displayed. All queries start with a grey star icon to display where it is, this can be changed to make it stand out more. This is done by clicking on the grey start next to the query. From there the option to change the icon is given and the size, colour and shape can be changed. In this case the public knowledge of e-waste was queried so their knowledge was shown on a map based of where the respondent was from.[bookmark: _Toc8568422]Figure 3: Changing icon of query
[bookmark: _Toc8568423]Figure 4: SQL query in MapInfo

[image: ][image: ]To use themes to display the data the add theme option in the map section of MapInfo needs to be used. This brings up a menu where the type of theme can be selected for the dissertation data the ranges option was used. After this the data source needs to be selected and the column that is being used for the theme. Once there the option to change the colours and style of the points is given and then the data can be added to the map. This allows data to be seen based off a postcode area, in this case it was postcode data from Swansea.[bookmark: _Toc8568424]Figure 5: Theme type selection in MapInfo

[image: ]There where however some complications with getting the results as for an unknow reason part of the data save to the MapInfo workspace was lost. Because of this the data and maps had to be remade and added back into the workspace. To do this the data had to be moved to the relevant file. This meant that the data retrieval routes that MapInfo used has to be changed. To do the notebook ++ was used to change the data in MapInfo to make it look in the right place for the data. After that the maps had to be remade as saved so that they remained in the workspace. This took some time to do and some of the maps do not look the same as they originally did.[bookmark: _Toc8568425]Figure 7: Notebook ++ window for the MapInfo workspace
[bookmark: _Toc8568426]Figure 6: Theme style and finalisation in MapInfo

[bookmark: _Toc8637607]4.0 Results and Analysis
The data used in this report was primarily from the ‘UK Data Service’, ‘Digimaps’ and through surveys, which were used to collect the census, map and e-waste data for Swansea. This Data was then used to create the maps in the GIS software MapInfo. The data gathered through UK Data Service was easy to find and could be downloaded for use in an easy fashion. Although the data did have to be cleaned before it could be put into MapInfo. For Digimaps the data had to be selected and downloaded this was relatively easy to do, however, the correct format of data had to be downloaded which meant that it had to be checked before it was downloads. Both of these websites where relatively easy to use and this shows that the availability of data to use in GIS is good. This means that the use of GIS for dissertations is good for displaying this information.
[image: ]Out of the 100 surveys gathered for the dissertation only 77 of them where eligible for use. This is due to the others not meeting the criteria of the study because they where from outside of Swansea or the participant did not sign the form giving consent for their data to be used. Figure eight shows the location of the participants for the survey. It also shows the number of participants that came from that area. This is a very clear way of displaying this data that would not have been possible without the use of GIS. This shows that GIS is useful in dissertations for showing locational data.[bookmark: _Toc8568427]Figure 8: GIS map showing the survey respondents location and survey number

[image: ]Figure nine shows the participants e-waste knowledge. The different circle colour represents that different levels of knowledge. By using MapInfo is was possible to show the participants knowledge based on what area they are from. It was also possible to display all of the data on one map by varying the sizes of the circles so that they could be stacked allowing all of the different levels of e-waste knowledge for that postcode area to be seen. This is another way is which GIS can be useful for dissertations as it allows more than just one way of displaying information. This allows for more variety in the data within a dissertation not just using graphs and tables for the whole thing.[bookmark: _Toc8568428]Figure 9: GIS map showing e-waste knowledge

[bookmark: _Toc8637608]5.0 Conclusion
In conclusion, GIS is a useful tool for analysing data in a dissertation as it allows for different methods of displaying data which can be clearer and easier to understand the graphs or tables. For this example, survey data was looked at, but GIS would also be useful for more science-based dissertations as it would allow the location that specific data was gathered to be displayed. This would be useful if data was gathered in a variety of different places, such as down a river course or a variety of different beaches. This shows that GIS has a wide variety of different uses that are useful of dissertation writing.
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2016; Laerd Statistics, 2015). For all but one of the questions the F-value was above the F-critical this
means that it can be concluded that the results are likely to be accurate at a 0.05 significance level
(Sussex.ac, 2005). The ANOVA scores will be discussed in more detail below.
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