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1.0 [bookmark: _Toc512364337]Introduction
This report will outline study into GIS systems can be used to help End user development and will contain information about GIS. The report will also have a description of MapInfo and how it was used as a GIS system to help in the analysis of information and help in reaching a conclusion later in the report. The conclusion will discuss the effect immunise on a real map with a fairly update demographic data of housing of people in the area. Uses of GIS system will also be noted in the GIS solution section step which have been done to create the maps displayed in the conclusion section.
2.0 [bookmark: _Toc512364338]Hypostasis
This study will be investigated the where area in Swansea are most at risk from an outbreak of measles. This will be done by collect data and the use of GIS technology to plot acute position of data of a map of Swansea. Information will be gather from up to date source from the UK census for UK data service. The data being look at will cover Mid supper output area of Swansea and look at different level of deprivation in the areas, rate that each area have been immunise too, education of the area to determine which areas are most at risk. The prediction is that the area with the highest deprivation level and lowest education percentage of people will be more likely to have higher risk of an outbreak.
[bookmark: _Toc512364339]3.0 Geographic Information system (GIS)
A geographic information system is a framework used to gather, manage and analysis data. A GIS system can integrate many different types of data. The GIS use spatial location and organise layers of information into a 3D map scene [1]. The data includes base maps which are linked to spreadsheet and tables. Feature of GIS system to monitor changes by the view of a map and map out set area such as were old and new buildings are placed. Can be used to manage and respond to events such as keeping track of weather changes. GIS system can perform forecasting such as keeping track of traffic and predict are where traffic will be slower. Another feature of GIS is to help show trends such with set data such as with population, jobs, health and other data [2]. 
[bookmark: _Toc512364340]3.1 Map Info
Map info is a GIS software tool which can incorporate data and conduct analysis with basic maps. The system work with a ribbon base navigate and can use different data types such as computer files form access and excel, relational and spatial database and servers, spatial data and map and imagery such as aerial map, satellites and maps [3]. In this report the Map info will be used as GIS tool to help analysis information obtain in assignment 1. 




[bookmark: _Toc512364341]4.0 GIS solution
When obtain spatial reference to have map in map info this was done by taken boundary data of the area Swansea in wales from the website UK data service.  Below is an image of the website when an area has been selecting from here is the details of the output are from the welsh census done in 2011 and will contain the areas of Swansea. Apart from this other are map that were use were of mid super area, lower super and wards of Swansea area.
[image: ]








Add themes to set map which can be basic on data obtain. This can be done by clink the add theme button and range from different colour, patterns, icons. Other methods of displaying data are listed on the left side with bar charts, pie and graduated which include some icons and other such settings.
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Linking the data between the map and excel in this case the wales OAC map was like to have a town index from towns and index spreadsheet to display the town index on the areas of wales. To achieve this both data will need a link to work which in this case was the geo code of an area in Swansea.
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After linking the data user can customise the theme this can be altering the range of data used, changing the different colour to make the data more meaningful.
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After setting the theme it will overlap area of the map which have the same code with the colour selected. Each section of the theme can be turn on or off and the legend shows what the data is of what each different colour represents.
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Another way that the link is made with the database where the software can’t find the code user can select from the tables.
[image: ]







[bookmark: _Toc512364342]5.0 GIS Types of data 
This section will investigate the different data type which can be used to make a GIS map as well as the type of map that can be formed and the methods used.
Cartographic data is display in map form to include location of terrain. This cover rivers, roads, hills, valleys and mountains on a map. Digital data can be any type of form of electronic data. The most common used of this can be to give images of towns, forests, farms and can be taken by satellites orbiting the earth [4]. 
Excel spreadsheet which can be used to store values of different demographic. The demographic can run from a load of different are such as population, age, income, qualification and others which is gather by the UK census. The latest information obtain was gather in 2011 and data new information is added where it can be [8]. 
Photographic data which takes an aerial shot of a location when then can be added to the GIS system. Reason for doing is the photo can give more feature such as differences in high between two areas. Other benefit of this can be to identify shapes and pattern of the terrain [5]. 
Spatial data focus on location which as every single house, tree city with its unique longitude and latitude cords. This data can then be place as a vector or raster data. The vector made up of a path of X and Y coordinates which point, lines and polygons of areas that represent place in the real world. Polygons are used for boundary data such as displaying cities, lakes and forests. Line data is used to plot roads, rivers. Point data can plot set area such city, bridges or other buildings can be mark on the map. Raster data is made up of pixels which are square space in a grid and is more often used for land coverage.  One feature of this it can measure the different elevation of a map area which means it can used to check hills, valleys and mountains heights of the land [6, 9].

GIS system let user combine different layers of information together that is of the same geographic area. By having multiple layer this means that a range of different information can added and shown on a map and placed in ant order the user want them place at. The reason this can be done is the layer in GIS can be turn on and off so that many different versions of a map view can be created [7].
[bookmark: _GoBack]Census data was obtained from UK data service detailing information about Swansea household, employ stats and qualification which were used to calculate the towns index value used in the GIS system [11]. Data base of immunise rate was obtained for NHS mental map wales website. In the report section of data related to immunise rates for 16 age old people and cover the first dose and second dose was obtain in a files of mid supper data in spreadsheet form. [10]
[bookmark: _Toc512364343]6.0 Conclusion 
The conclusion section will look at the several sources of data which may attribute to why areas in Wales that may have low immunise % rate. The main aim of doing this is that the map data such as deprivation level, immunise rates, closeness to school and the town index. This data will be used to determine the area of Swansea which are in risk of a possible outbreak of MMR. This section will also contain a compared of the use of GIS system compare to one used in assignment 1.
The first map is a collect of data obtain by working out the own index when the area which have large population and fewer housing space. As seen the area in central and southwest of Swansea have the most cluster with the highest figures.
[image: ]
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Map of mid super with town and index figure 




This Map show icons of are in swansea which have schools place as seen in these as seen the area where there is low amount of town index there are two schools where a large amount is cluster in the centra and southwest contain 5 out of the 11 schools.
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Map of Schools Location against town index

This map shows the area in Swansea with the number of people in living at level 4 deprivation. The redder the area the high amount of people that is being affected.
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Map of level 4 of deprivation is mid super areas.





The map show area of level deprivation. The reason this map was also used was that it contains a larger figure of people in level 3 then 4. Compare this map is similar look to the level 4 map. There are some excepted for a set amount of area. 
[image: ]
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Map of level 3 of deprivation is mid super areas


The next map is of the percentage of people in the area who have had the MMR jab that 16-year-old. As seen by the colour most orange or better are will have nothing to worry about where the yellow area has a change of an outbreak occurring and the red are mean there is a greater risk of an outbreak. Comparing this map to the town and index show that castle area and upland have high quantity of people while the area rate is below 90%.
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Map of dose 1 age 16 Date 2016/17 against town index



This is a map layer of the area percentage of people who have taken the 2 doses and as the map show most all area have way less people taken the second dose compared to the first one.
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Map of dose 2 age 16 Date 2016/17

This map shows the different of qualification that people having living in each area. The higher the amount of people with qualification the greener the pie chart is.
[image: ]
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Map of qualification of percentage of people with vs people without

In conclusion based of the information gather and display above for the ages of 16 in 2016/ 2017 that the area’s most likely to have on outbreak are Castle, south part of the uplands, Newport, west cross, Bishopston, Maylas, Oystermouth, Dunvant and Kilay. Areas such as Castle and upland have large amount of people with overall percentage below 90 % are greater at risk as the areas have high amount of people in level 3 and 4 in which an outbreak is likely to happen. In these areas there are only one school which is located at Bishopston. Overall all the area currently at risk have a high amount of record person of qualification throughout the original hypnosis is proven false due to the Maylas, Newport, West cross and Dunvant are to be at risk despite having high educated citizens and have some of the lowest record deprivation areas. However, area of castle and south uplands which have high educated citizens large amount of people living at high deprivation levels who also are at risk of an outbreak recurring. The initial hypnosis of the study has been disprove based on the area obtain and displayed in the map. Further studying is required to identify the reason of which the immunise rate are below the recommend levels.

Out of the software tool used to analysis health data of the Swansea area there are advantages and disadvantages for both system. The excel only really work of the use of the information gather onto spreadsheet. Other data types which can be used of that database. Map info can user a range of differ data include excel. Excel can do some mapping feature using power map and these features are limited to mainly added bar charts, heat maps and pie char over display of a map. MapInfo is much better at conveying the details which are used by having the user set their own area map, having the ability to display data over each other using theme layers and transparency of layer. Because of these features it is much easier to compare data on a map as the colour of stand out more in a GIS system than that of excels. Excel has a better analysis tool when view information on graphs this is nice if you want stats on where the need for a big chart whereas, Map info can have the same information select and can place on map and is better read on a map and can be used to display multiple areas at a time. 
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