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Introduction:

Air pollution has been an increasing issue globally. Therefore, many countries have introduced regulations to tackle air quality. The European union has set legislation for annual/hour limits for specific pollutants such as nitrogen dioxide 40ug/m3 a year. The welsh government recently has been taken to court in regard to the illegal limits of nitrogen dioxide emissions as it exceeds the annual bounds which come from mainly vehicles (BBC,2017). A health study reveals that dust from Tata steel located in Port Talbot has been linked to respiratory diseases according to that study the nearby areas have the highest incidences of health issues related to air quality (P.P,2013) . This shows that there is an importance in increasing the monitoring abilities within organizations and governments. Therefore, The sophistication of geographical information system (GIS) which can be used to capture, store, manipulate, analyze, manage and present spatial or geographical data. This allows professionals in the field to demonstrate the possible links that contributes to a certain issue for example in this assignment some of the geographic data are aligned with air quality stations across a Swansea city which is also correlated with data that shows areas of most deprivation. The objectives of the study are to collect air quality data and demonstrate it via the GIS to show any correlations between factors (economically active, deprivation, Van owners) linking to air quality standards on each station and then providing possible amendments to lessen the impacts.



Methodology:

[bookmark: _GoBack]This study was done on GIS MapInfo 16. The first procedure was to collect data from the welsh air quality website as provided in the assignment brief and a specific pollutant (nitrogen dioxide) was chosen upon the knowledge that it was conducted on all of the air quality stations in the Swansea area. On excel each station latitude and longitude was inserted. The data for nitrogen dioxide was done on monthly average of 2017 in each station. The data was then inserted into the workspace provided from previous sessions which included the map of Swansea and specific category from the Townsend index which includes information such as economically active fulltime employees. The Townsend index was originally gathered from UK data services website through the census data then boundary data after that the boundary data selector. In this section wales census outbound area was chosen and then the county of Swansea was selected from there the file was changed to suit the MapInfo system and the same process was repeated to receive inbound data mid bound data of Swansea. On the GIS to open a map first step is to click on the home tap and under the open icon and then click on open workspace which most maps on MapInfo are saved then a map will appear accordingly. In order to thematic map must go to map on the software and then click on rangers and choose the specific template then click next and chose the correct filed and then next and after that click on open and a map of rangers will appear with different shades of the colors. In order to change colures, it could be done via theme and color plates


Results:

(Figure 1) Full map of economic activity of fulltime employees 
[image: ]
The picture above demonstrates economic activity of fulltime employees in the Swansea area. The darker shade of green determines the higher economic active it is. It is vital to note that many studies have concluded that there is a correlation of environmental degradation caused by the increase of economic activity.

(Figure2) Zoomed version of figure one including air quality stations
[image: ]

Figure 2 is a zoomed in version of figure one as it also shows the main air quality stations where the arrows were added to highlight the exact locations of the stations

(Figure 3) Map of van owners per area in Swansea
[image: ]
Above map shows the Swansea area according to van ownership per area. The darker red shade the higher number of ownership. This is many respects dose shows a correlation in regard to air quality as most of the vehicles are located in the centre of Swansea which could increase the air pollution in the area.

(Figure4) Map of deprivation area 

[image: ]
Figure 4 map shows the deprivation area by colour code as the darker the shade the higher aligning it with the labelled air quality stations in place. Which shows that there is a correlation between air quality and deprivation as the most polluted area in Swansea is by the Swansea station court high street as it also exceeds the annual limit for the air quality European law due to the increase of traffic and it is located by the train station and some main bus stops.

Discussion: 

The data gathered from the welsh air quality website has concluded that the most polluted station in by the railway station as it is also near by the main highway. Below is a picture that shows a satellite picture of Swansea and the locations of air quality stations.[image: ](Figure5) satellite map of Swansea 

The station highlighted in red has the highest record of pair pollution and this causes many issues as it also exceeds the European union’s regulations for health standards. It is also important to note that it exceeds the worlds health organizations air quality standards limits which is the world-wide standard of air for healthy living (WHO,2016). Air pollution, deprivation and poor-health status combinations can create increased and disproportionate disease burdens. Problems and solutions are rarely considered in a broad public health context but doing so can add value to air quality management efforts by reducing air pollution risks, impacts and inequalities. Swansea city council are aware of the issue as they confirm to be running continuous air quality management in the area (Swansea.gov,2017). However, little is being done to tackle this specific issue even though the evident area is from one air quality station, but this could raise awareness as there are many other areas that are not under air quality monitoring and is usually difficult for to measure for an everyday citizen in many parts of Swansea. However, the other air quality stations are within the legislative limits. Although, one of the station (Swansea Morfa Road NOX) only monitored for two months in 2017 which could seem that there might have been technical issues The main reasoning for choosing Nitrogen Dioxide is that it is the only pollutant common in all of the stations.

Health effects of the air pollution and correlation to deprivation areas

Figure 4 highlights that Swansea station court high street is concentrated in deprived area compared to most of the other air quality stations which show social equality as the air standards in other stations are healthier and within the legislative limits. It is important to note that according to the wellbeing of future generations act (2015) Environmental (air quality) degradation, social inequality are against the goals and more importantly illegal and the government should be hold accountable. (G.J,2017)). It is essential to high light that the groups that are most likely to be affected by air quality are three main groups in the community (the elderly, Children, patents) as their immune systems are prone to defend itself as it is weak and most likely building itself. This could have an effect on children’s growth patterns as the more exposure to pollution the more likely to be negatively affected. Outdoor air pollution has contributed to about 40,000 deaths in the United Kingdom on an annual basis which is mainly due to traffic congestions (BBC.2016). Nitrogen dioxide according to epidemiological studies have shown that symptoms of bronchitis in asthmatic children increase in association with long term exposure of Nitrogen dioxide. Reduced lung function growth is also linked to the toxic gas at concentrations currently in cities of Europe and North America (WHO.2017). The economic implications of air quality have been a great concern. Especially since the national health system continues to escalate due to poor public health asthma alone costs the NHS an estimate of 1billion pound a year-it is essential that policy makers consider the effects of long term exposure on children and the public (BBC.2016).


Welsh assembly statement on air quality 

There are many solutions to consider on a Swansea scale the latest Welsh Government greenhouse gas emission figures show that, in 2014, transport was responsible for 12.77% of total emissions in Wales, second only to emissions from the business sector. There has been little improvement over the years, with transport emissions for 2014 being only slightly lower than the 1990 baseline. 22. There is a strong, proven link between congestion, increased emissions and reduced local air quality. Slower journey speeds are less productive, use more fuel, ultimately resulting in increased emissions. CPT Cymru’s evidence stated that “in nose-to-tail traffic, tailpipe emissions are four times greater than they are in free flow traffic”. Wales has ambitious decarbonisation commitments under the Environment (Wales) Act 2016, and an ambition to achieve a sustainable, low carbon future set out in the Well-being of Future Generations (Wales) Act 2015. Transport has a key role to play in fulfilling Wales’ duties under the Acts. Hitting those targets will require persuading people to swap the private car for public transport, so action to address congestion has the potential to make a real difference. 23. The Greener Journeys report suggests that the “quickest and most cost-effective solution to our air quality epidemic is to put the bus at the centre of the [air quality] strategy”, and that bus priority measures can deliver 75% fewer emissions per bus passenger km than for car passengers (Assembly.wales,2017). This shows that the welsh government is well informed about this issue and is willing to take action.




Jakarta application in tackling environmental degradation 

Installation of new technologies is deemed to be a useful tool to combat air quality which a smart city case study Jakarta launched a programme in 2014 which is citizen based by providing an application such as the one in Jakarta (Qlue) which allows people to report issues and upload pictures of potholes and abandoned cars in the city. This approach is more education based many people in the UK are aware of the increasing issue of air quality and there has been several campaigns by environmental organisations such as friends of earth and people and planet are raising awareness on the issue and lobbying the government to force positive change. (BBC,2017)
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