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[bookmark: _Toc505708166]Task 1 - Development

[bookmark: _Toc505708167]Introduction
The Welsh Government is looking for ways to cut the amount of environmental incidents that are involved within forestry/populated areas. There are multitude of factors that can lead to increased environmental incidents, from lack of response teams to higher density areas containing large populations and economy within these areas.
 
Recently studies have shown an increase in nature caused incidents due to increased poverty and crime. The document is intended to help gain a visually representation of key factors that may affect the nature incidents and then put an action plan in place to stop the amount from increasing. Addressing such factors via a graphical representation on super local authorities in Wales will provide accurate evidence for addressing the density concerns and overall economy within areas.

[bookmark: _Toc450136004][bookmark: _Toc505708168]Problems
[bookmark: _GoBack]Environmental incidents are a great problem in Wales and statistics show that Wales has one of the largest risks in the United Kingdom. The problem for the Welsh government is to identify the amount of incidents that break out and what affects them. There are factors that contribute to why results are at an all-time high, below are a few factors that may cause for Environmental incidents. 
· Large scale environmental incidents vary from area to area but are usually found in low poverty areas due to crime and other details [1] “Almost a quarter of people in Wales are living in poverty and the Welsh Government is not doing enough to help them”. 

· Areas with large amounts of forestry have increased environmental incidents. [2] “Woodlands and trees make a big difference not just to our lives but potentially to those of future generations too”.

· As poverty-stricken areas have cases of fire or other types of environmental incidents, it is likely that some are due to the lack of security of houses/flats. [3] “In the aftermath of the fire, residents told the BBC how they felt ignored by the authorities and pushed out by affluent outsiders”
[bookmark: _Toc450136005]
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Solving the problems
Different Data can be used to provide an in-depth analysis of data from, poverty, deprivation, income, household, age and fire incident reports using statistical data sets. 
To represent, analyse, decision make and problem solving, (QGIS) is required to spatially categorise data to represent on a map. 

· Fire incident data sets that contain super local authorities and forestry levels. Results will display diverse shaded gradients on the map.

· Data with local authority numbers are required to use the map. 

· A radius will be created for each of the incidents. This will enable understanding of each crime and if they have an effect on local authorities/ Buildings within a five mile radius.

· Provide datasets that display income and poverty struck areas in Wales. Using both the incidents and deprivation results allow for a more clear understanding to link fires or other incidents to low income families, housing or their general environment. 

In essence, all datasets that are being provided have some effect on fire incidents and forestry levels. Analysing the data in a spatial and visual format will allow the Welsh Government to construct opinions, reports and results in a fast solution. 

[bookmark: _Toc450136006][bookmark: _Toc505708170]File types used

	Datasets
	Source
	Data Type

	General Map
	https://census.ukdataservice.ac.uk/use-data/guides/boundary-data
	Shape File

	Environmental Incident
	http://lle.gov.wales/catalogue/item/EnvironmentalPollutionIncidents/?lang=en
	Shape File

	Incident Images
	https://www.flaticon.com/free-icon
	SVG

	Local Authority Border
	https://data.gov.uk/dataset/county-and-unitary-authorities-ew-2012-boundaries-full-extent
	Shape File

	Fire incidents rates
	https://statswales.gov.wales/Catalogue/Community-Safety-and-Social-Inclusion/Welsh-Index-of-Multiple-Deprivation/WIMD-Indicator-Analysis/indicatordata-by-lowerlayersuperoutputareas
	CSV File

	Forestry Public
	http://lle.gov.wales/catalogue/item/OpenAccessCountrysideRightsOfWayActCROWDedicatedLand/?lang=en
	Shape File

	Forestry Private
	http://lle.gov.wales/catalogue?lang=en&Text=forest&T=1&Page=&INSPIRE=False
	Shape File

	Population In wales
	http://infuse2011.ukdataservice.ac.uk/InFuseWiz.aspx?cookie=openaccess
	Manually edited

	Super Local Authority Deprivation
	http://gov.wales/statistics-and-research/welsh-index-multiple-deprivation/?lang=en
	CSV file

	Buildings Wales
	http://lle.gov.wales/catalogue/item/ListedBuildings/?lang=en
	Shape File
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[bookmark: _Toc505708171]General Map
To establish a realistic visual representation of the spatial data, a base map is required. Using [4] “Lower_Layer_Super_Output_Areas_December_2011_Generalised_Clipped__Boundaries_in_England_and_Wales.shp”

Using this shape file the map will display lower layer super output areas of the local authorities. This means local authorities such as Swansea and Cardiff display lower levels in more depth, such as villages, towns and cities.

The base map data was gathered from the UK census service, which represents lower layer boundaries of Wales. Only the Welsh boundaries are required so importing the shape file did not require any editing. Even with its current size the map still takes a while to load due to the amount of Meta data used within the areas. Once the map has been imported using vector > create new vector layer it will look like figure 1.1. 

	
[bookmark: _Toc450136010]
The base map will only show lower layer boundaries of the local authority in Wales. Using Wales enables quicker handling of the map and enables extra focus on important areas. 

Figure 1.1
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[bookmark: _Toc505708172]Environmental Incidents representation
Users like to view data in forms that are easy to understand. Representing data with symbolic icons will instantly allow the end user to understand what each layer consists of. [5] The environmental incidents are separated into categories under cause.
· Fires 
· Floods 
· Authorised access 
· Unauthorised access 
· Unclear using 
· Natural cause 
· Containment 
· Other 
[6] Each image was obtained from the Flat Icon website.  Each were saved as an SVG file and imported into, “:\Program Files\QGIS 2.8\apps\qgis\svg\” so access to the image is possible. 

Figure 1.2 Incident Locations	Figure 1.3 Incident Locations
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As there are, many types of incidents shown on the map it can be difficult to understand all of it. By looking at figure 1.3 most of the data is unreadable to its users, that is why each of the causes are best left by themselves as shown in figure 1.4.


Figure 1.4 Fire Location
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Figure 1.5
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[bookmark: _Toc505708173]Local Authority Border
There are 22 local authorities in Wales and setting borders will enable the analysis to understand if certain local authorities require more attention than others do. Later in the QGIS project, data was used to represents poor deprivation, housing income, numeracy and literacy GCSE results that are associated with the local authorities. 
The local authority provides 22 local authorities in Wales. [7] The data used is named CTYUA_DEC_2012_EW_BFE.shp that was obtained from Data Gov UK. 


Figure 2.1 									Figure 2.2
[image: ][image: ][image: ]
To create a better visualisation of the borders setting the fill style increase the boldness of the line as well as change the colour to red 

[bookmark: _Toc505708174]Forestry Areas
There are two types of forestry shape files that are used in the map. The first being [9] public areas and the second being [10] private areas, the data came with information based on both Wales and the rest of the UK. However since the map is centred around Wales the rest of the data is useless and using the part delete tool it allows developers to delete individual parts on the map without dealing with the attribute table which may allow for an accidental delete.
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[image: ][image: ]Figure 3.1 Public						Figure 3.2 Private

[bookmark: _Toc505708175]Fire rate results
Creating a map that shows the lower level authorities will provide clear visual representation of the amount of fires that occur in Wales. Categorising the statistics into different shades of colour visually represents areas with higher risks to fire and those that have a smaller risk. 
[bookmark: _Toc450136012][bookmark: _Toc505708176]Creating fire rate Map
Data was gathered from statswales.gov using 2014 statistics that show the levels of fire risk as well as information based on housing and income. 

To fill the local super authority, data needs to be joined by using a vector join. This required data from the fire risk rates from the CSV file fire_income_employment.CSV which stores the local authority ID and the results for fire rates, employment and income. 


Figure 4.1
	Figure 4.2
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To perform a vector join between two layers a CSV layer and shape layer must exist, once done select join on the shape layer and choose which CSV file and field will join to the shape file. Once done all data from the CSV file will be inputted to the shape file allowing for different style choices like categorised and graduated.


[bookmark: _Toc505708177]Refactor Tools
During the inputting of the CSV file certain fields came with the wrong data type, in this instance the data type for fire risks was a string which doesn’t allow it to be used in the graduation within the styling. To fix this issue the use of the refactor tool is mandatory. The refactor tool allows field data types to be changed by creating a separate layer with the new data type keeping the original still in use. 

[image: ][image: ]To use the tool you must go to Processing – tools – refactor fields

Once used users can select a field and change its data type, length or precision, for this the data type of fire rate was changed from string to integer to allow it to be used for styling.

[bookmark: _Toc450136013][bookmark: _Toc505708178]Fire rate Shaded Map
[8] To create the shaded map which represents different levels of fire rates, the colours are differently shaded as to display lower and higher results (Lighter shade – lower, Darker shade – Higher)

Before setting any data, graduating the data is required. Data must be selected using the column drop down and fire rates must be chosen to show the results. This data is gathered from the join created in 4.2 above. To create a variety of different shades a colour ramp is required which will shade lower levels in lighter shades and higher levels in a darker shade. 
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Figure 4.3 –Authority without data                     		            Figure 4.4 – Authority with data
[image: ][image: ]

[bookmark: _Toc450136017][bookmark: _Toc505708179]Setting Colours 
Setting the colours to categorise will provide a representation of each incident point on the map. This was achieved by selecting properties, changing to categorised and selecting the colour band column. This will display the value and legend, which have a variety of different colours that are selected to match the value of the spatial points. This allows categorisation of incident by its cause. See Figure 2.2. The user can also switch colours on and off to show where the incidents are located. 
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Figure 5.1								Figure 5.2
[image: ][image: ][image: ]

[bookmark: _Toc450136018][bookmark: _Toc505708180]Location Radius
A radius will be created that will show a five-mile radius of incidents that is located in Wales. The radius will signify a circular point on the map that can be used for analysis. To create a radius buffer, a vector layer is required. Radius or buffer is created around the types of incidents.

Selecting Vector tool > Geoprocessing Tools > Buffers from there the radius can be set by using segments. An Input vector layer is required and the data used is from the causes from the Welsh incident report. The buffer distance will be set to 6000 metres, in the region of five miles. The output is set as Incident_buffer.shp, see figure 5.3. 

	Figure 5.3 – place location points.
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[bookmark: _Toc450136019][bookmark: _Toc505708181]Layer transparency
To guarantee that the data can be viewed clearly a transparency of 70% is used so data can be seen under the incidents layer. 

This is done by selecting properties and choosing style. Select fill and changing the transparency to 70 shown in figure 5.5 below. 
[image: ]

[bookmark: _Toc450136020][bookmark: _Toc505708182]Layer difference 
Figure 5.4 and figure 5.5 are a representation of the changes made in figure 5.3 above. All the Data is now viewable through the transparent layer, this allows for a more visually pleasing look than a solid colour that has the capability to hide important details. 

[image: ][image: ]Figure 5.4 – Solid colour 					Figure 5.5 – Transparent colour

[bookmark: _Toc450136021][bookmark: _Toc505708183]Colour Band
The incident report has been categorised to show the different types. To establish the results shown in figure 5.6 below requires the same process as figure 5.1 shown above. Once this process has been followed, selecting different causes is allowed. 


Figure 5.6 – Transparent categorized colour [image: ]
[bookmark: _Toc450136022][bookmark: _Toc505708184]Super Local Authority Deprivation
Deprivation is an official measure within the many areas in Wales.

The Welsh index of multiple deprivations (WIMD) is used to help identify high levels of deprivation in areas such as, Income, employment, health, education, community safety, physical environment and housing.

[14] “A situation in which you do not have things or conditions that are usually considered necessary for a pleasant life”. 

[12] The deprivation data was gathered from UK.GOV, the data can be imported using the CSV file. While there are many fields that could be used the only three that will be used are Income, Physical environment and Housing. Extracting the fields from the CSV deprivation file and creating a document with the specified data can improve upon the speed at which they can be used such as inputting the fire rates from its CSV file to the deprivation.

[image: ]Figure 6.1 Deprivation Selection

To guarantee that the data is placed in the correct local authority a connection between both the CSV files and the local area is needed. Using the local area identifier ensures that data is accurate.
 See figure 6.2 for the lower levels and 6.3 for the unique identifier for each upper level. 

[image: ][image: ]         Figure 6.2 Deprivation CSV file 				     Figure 6.3 Population CSV File
  



Each work as identifiers despite being on different levels


[bookmark: _Toc450136023][bookmark: _Toc505708185]
Data connection
[image: ]As mentioned in figure 6.2 and 6.3 above a unique key is required to ensure the connection and data is accurate. A join is required with the excel spreadsheet using the LSOA ID and target field LSOA identifier which are the same unique codes. 











[bookmark: _Toc450136024][bookmark: _Toc505708186]Styling and representing data
Once importing the document as a vector layer in order to show the data in the local super authorities a column is selected. Image 6.4, 6.5 and 6.6 contain income, housing and environment statistics. 
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[image: ]         Figure 6.4 Deprivation Income				        Figure 6.5 Deprivation Housing
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Figure 6.6 Deprivation Environment
[image: ]


[bookmark: _Toc505708187][bookmark: _Toc450136025]Visual digitization
Visual digitization is used to help section off the four main areas that are found within wales to allow for easier analysis of the maps.
[image: ]
· North Wales
· South Wales
· Powys
· Gwent



Visual digitization allows for the creation of different areas on a map and allows these areas to come with their own id and attribute table to store the necessary data. 

The snapping options allows a layer to be selected and allow its parts snap onto other layers. Once done “edit” then select “create part” and draw the outline. The map is sectioned into four areas and traced around to completion, as shown in figure 7.1.
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[image: ][image: ]Figure 7.1							Figure 7.2








[bookmark: _Toc505708188]Count Points Polygon
The count point’s tool shows how many natural incidents are located close to any [13] listed buildings that are within Wales. By cutting down the incidents so it only shows fire and natural incidents create a buffer and use the geoprocessing analysis tool known as count points in polygon, this tool allows for the counting of the number of listed buildings that are within the radius of the incidents. This allows for easy ways of looking at other affected areas in more depth.
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Once the count has been completed (NUMPOINTS of all buildings in radius), you can query it to bring information out of it. To query select the created buffers attribute table and select features by using expression, from there the developer used the query that allowed for the selection of the incidents with the most listed buildings within its radius.
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[bookmark: _Toc505708189]Queries
These queries show all incidents with a certain amount of buildings within its radius, the query is used three times showing areas with no buildings, areas with a moderate amount of buildings and areas with large amounts of buildings. The queries are also used in styling the map as seen in the analysis portion.

“NUMPOINTS” > 30.
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Number Points between 0 and 30				Number Points equal to 0

[bookmark: _Toc505708190]Task 2 - Analysis

Due to the amount of news surfacing around environmental incidents across the world, its beneficial to think that Wales has also been affected by these problems, these effects are poverty, deprivation and environment/fire damage.

A report indicating the amount of natural resources used in Wales is at an all-time high, [15] each of these resources between wood, plastic and coal is starting to dwindle and has a massive effect on both the environment and economy surrounding Wales. With the cost of living and other valuable resources continuing to climb, the amount of family’s in poverty is around 25 per cent.

QGIS is a user friendly “Open Source Geographic Information System” (OSGIS). It supports numerous vector, raster, and database formats and functionalities. QGIS allows for the creation of map data and objects using spatial data and enables for faster output of data and better decision making for locational data. [16] “QGIS is a professional GIS application that is built on top of and proud to be itself Free and Open Source Software”
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[bookmark: _Toc505708191]Fire rates/ Physical Environment
There are local authorities that have poor deprivation in the Welsh regions. Fire rates and physical environment data helps provide details that can be analysed against poor deprivation areas. Analysing the figure 8.1 and 8.2 below noticeably shows the extent of the fire rates and physical environment within Wales. Darker shades signify higher values and lighter shades signify smaller values. The analysis will be focusing on fire rates found in the year of 2014.


			Figure 8.1 Fire Rates Wales							Figure 8.2 Physical Environment Wales

[image: ]
[image: ]
















[bookmark: _Toc505708192][bookmark: _Toc450136027]Incidents and Listed Buildings
As there are many buildings across the entirety of Wales and some are known as residential, commercial and even some religious buildings. Figure 9.3 shows that the majority of buildings are either unaffected or have a low amount of incidents within its radius. Figure 9.3 shows that the buildings located in the west of south Wales and the area close to Cardiff are the most effected due to them being town/city areas, while Figure 9.5 shows that the more untouched areas are less likely to even have buildings around them due to their rural setting.


Figure 9.3 - Buffer between 1 and 30 Buildings			Figure 9.4 – Buffer Over 30 Buildings				Figure 9.5 – Buffer Equal 0
[image: ][image: ][image: ]

[bookmark: _Toc505708193]Local Authority Analysis
It is clear to see that certain more heavily populated areas have higher risks of fire. Closer analysis of the map allows for an improved view of the lower level areas that could need more examination of their results. 
[image: ]

[image: ][image: ]Powys															North Wales											

[image: ][image: ]	South Wales					Gwent	


[bookmark: _Toc450136028][bookmark: _Toc505708194]North Wales Environment Income
North Wales has low physical environment coupled with areas of low income. Using the colour banding will show the amount of incidents that are located in North Wales. As you can see in figure 9.1 the dark shades show larger levels of poorer income and comparing against figure 9.2 environments there are areas that are similar in shade to signify a corresponding problem. The amount of incidents also has an effect on how the environment and the income of surrounding areas fair.
. 
Dark Shades = High Values e.g. 2000
Lighter Shades = Low Values e.g. 50





            	   Figure 9.1 – Poor Income Area		            						Figure 9.2 – Physical Environment Results	
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[bookmark: _Toc450136029][bookmark: _Toc505708195]North Wales Household Poverty	
Data for housing quality have darker shades of colour, which indicates where poverty is struck the most. By examining the areas with large fire risks (Darker shades), it allows the determination of whether the households are secure enough to deal with all manner of fire related risks.

Conversely, by looking at the incidents that are associated with both fire and nature, the fire incidents are located around the heaviest populated areas that also has a lack of household protection.  


Figure 9.3 – Poor Household		            						Figure 9.4 – Fire Risk Results
[image: ][image: ]

[bookmark: _Toc450136030][bookmark: _Toc505708196]Powys Environment Income
Powys is the largest part of Wales. Results are noticeably poor in certain areas of Powys and examining if natural incidents and deprivation are possible factors in poor environmental safety must be analysed.

Firstly, there does not appear to be a lot of deprived income throughout the mid Wales’s area. Conversely, areas that have high concentration of shading are nowhere similar to the physical environment results. Looking at the darker shades of the income map it is noticeable that the incidents shown on the map do not line up with any of the deprived income areas but show a more similar pattern to that of the physical environment, the income is quite poor on the left side of Powys most notably central Powys. 


Figure 10.1 – Poor Income Area		            						Figure 10.2 – Physical Environment Results
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[bookmark: _Toc450136031]
[bookmark: _Toc505708197]Powys Household Poverty
Comparing both figure 10.3 and 10.4, there is little alteration between the shading. Both maps are comparable and the areas shaded in the darker tones are similar in nature between each other. By analysing this similarity, it shows a clear connection between both household and fire rates being connected. The nature incidents do not have a correlation to any of the data that is located on the map as they are dotted all around with no clear cause. The major problem for Powys’s household and fire problems are located towards the lower middle of Powys under Carmarthenshire as indicated by the amount of red indicators.

Figure 10.3 – Poor Household		            						Figure 10.4 – Fire Risk Results
[image: ][image: ]

[bookmark: _Toc450136032][bookmark: _Toc505708198]South Wales Environment Income
South Wales region has one of the largest amount of clustered fire incidents, as seen in figure 11.1 many of the radiuses of the fire incidents tend to overlap each other and are located in the heaviest area of low income within Wales. The likeness on both population and low income having an effect on both fire risks and environmental safety is at an all-time high. Despite having a large amount of low income in Cardiff the physical environment has shifted further up while Cardiff still contains a moderate amount, this is a complete opposite between the two maps as shown to have poor income in Cardiff in figure 11.1 and figure 11.2 having a severe environmental problem in Rhondda Taff.

[bookmark: _Toc450136033]
Figure 11.1 – Poor Income Area		            						Figure 11.2 – Physical Environment Results
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South Wales Household Poverty
Household poverty does show similarities to income with its basis on populated areas such as the cities. Each of these areas contain problems that need to be dealt with. There is also the possibility that fire rates and the surrounding physical environment affect each other in a negative way as the similarities between both figure 11.4 and 11.2 line up with where the most problematic fire risks are. 

Figure 11.3 – Poor Household		            						Figure 11.4 – Fire Risk Results
[image: ][image: ]




[bookmark: _Toc450136034][bookmark: _Toc505708199]Gwent Income Poverty
Gwent is located in the South East of Wales, by analysing figure 12.1 the far East of Gwent is shown to have a large income problem despite being a non-heavily populated area unlike Cardiff or any other city, however just like South Wales both the physical environment and income are opposites despite the first two areas being connected. This could be analysed as an economy-based situation that is not affected by either fire or any other natural risks/incidents.


Figure 12.1 – Poor Income Area		            						Figure 12.2 – Physical Environment Results
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[bookmark: _Toc450136035][bookmark: _Toc505708200]Gwent Household Poverty
The household problem is similar to the income problem with the majority being over to the east side, new data being the fire risk indicate the majority of fires are found on the west side, where the indicators for fire and environment incidents are held. With this information, it is likely that the main cause is once again poor household poverty that helps lead to overall more fire damage (not environment that is caused by income).

Figure 12.3 – Poor Household		            						Figure 12.4 – Fire Risk Results
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[bookmark: _Toc505708201]Incident Colour Banding
Viewing incident colour bands and the density of poor low income, it is clear that these incidents are more likely to be found within the poorer areas within Wales and there are a lot of densely populated areas that have been found to hold the majority of problems, mainly the large city areas. The fire incidents are the most common type of nature incidents and these incidents do not have any sort of correlation with the forestry (both public and private).

[image: ]		

	Figure 13.1 – Natural Incident Band 


 	Figure 13.2 – Fire Incident Band 
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	Figure 13.3 – Final Map Environment
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	Figure 13.3 – Final Map Fire/buildings
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[bookmark: _Toc505708202]Conclusion

Incident colour banding is an important aspect for obtaining better results. The Welsh Government can clearly see the different types of incidents and the overall areas that are effective with the use of its radius, the buildings shown are used to help interact and place an idea of the real damage that can be cause if the incidents get out of control.
Each incident is affected by different types of deprivation from fire risks and incidents being more affected by household income rather than regular income. While environmental incidents are based more on regular income as shown by the different shades and how similar each map look to each other. 
Overall by examining the four local authorities it is clear that not all areas are affected by deprivation or large fire rates. However, the majority of poor environmental incidents are found in the largely populated and clustered areas often takes shape as cities and towns. This result means that not only deprivation is a possibility, but the quality of houses and forests are a potential area to look at when examining the Welsh Environment as a whole. 
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Task 2 - Analysis

Due to the amount of new surfacing around environmental incidents across the world, its
beneficial to think that wales has also been affected by these problems, these effects are
poverty, deprivation, environment damage as well as fire damage/rates.
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effect on both the environment and economy surrounding wales. With the price of living
and other valuable resources, continuing to clime the amount of family's in poverty is
around 25 per cent.
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