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Introduction
With cities becoming larger and more congested as the days pass the growth of smart cities continues to grow with them. With populations continuously growing smart cities enable the sharing of information with citizens and aids in the running effectiveness of government services and the welfare of all the cities citizens. Overall the intention of a smart city is to assist in the economic growth of a city as well as improving the quality of life throughout the city using smart technologies. 
Smart cities integrate technology into all parts of city life to improve all parts of the cities life. Traffic lights can automatically change to help congestion, park parks can direct drivers towards a free space in real time and then enable you to pay for parking via your phone as oppose to scrambling for change. Smart lamps that dim depending on if there is traffic and get brighter when traffic is near. Smart bins can detect when they are full and notify rubbish disposal companies to empty the bins. Streets can detect incidents and notify authorities to ensure any ambulances can be deployed to ensure public safety. Smart cities are not only aimed towards improving quality of life but also aims towards the saving of resources with street lamps only being turned on when needed and directing drivers towards free space saving them from wasting fuel circling city car parks. This report proposes implementing a portion of these features into the city of Swansea to support the cities continuous growth and changes.


Background Literature
The united nations in 2014 declared that the percentage of people living in urban areas had risen from 30% to 54% and predicted a rise to 66% living in urban areas by 2050[1]. These large numbers of people living in a concentrated area can lead to high levels of congestion and pollution. A smart sustainable city should be able to tackle these problems without hassle by being able to solve traffic problems as well as many others in order to sustain a high quality of life for its residents.
To improve resident safety and state of mind [1] suggested a method of IP announcements in were vulnerable people were given access to an online shopping system with items sourced from local shops. The residents were also asked to provide conformation of resident safety to avoid solitary death in the home. They also studied an incident in Japan were in the event of a natural disaster people would flock to a network source to access information and provide conformation of safety to relatives. Figure 1 shows us a diagram of the network sources that surrounded Mitaka station after the time of the great east Japan earthquake. In the same paper they suggested these networks and access to them could be a great platform for an early warning earthquake system. Figure 2 demonstrates a way in which a city-wide network could be used to deploy information on an incoming earthquake (Or any other predictable natural disaster) by using a series of network related outputs. By using their IP announcements, they could notify vulnerable people of any upcoming disasters.
One of the first steps towards creating smart cities was in 1996 where the US government passed legislation E911[2]. This encouraged mobile networks to locate emergency callers accurately. Unfortunately, cellular technology could not fulfil these demands, so operators began to make enormous strides towards advanced positioning methods. 
The Internet of things can be looked at as a form of smart cities. The internet of things essentially devices working together over a common network to complete goals.
Some claim [3] that the success of smart cities depends on the internet hook up percentage of the population of the city. For example [3] states that the Canadian city of Ottawa had 65% were as the US town of Blacksburg of 38,000 has 100% hook-up.
Figure 3 shows us the 4 main pillars for a smart city to work effectively.
Figures show [5] that the global smart city is estimated to be worth US$1.565 trillion by the year 2020. The same report also estimates a growth to 26 global smart cities by 2025 with 50% of those cities being in Europe and north America. With population in developed urban areas predicted to rise to 81% the article questions how governments will be able to maintain the high living standards that are available now. 
A large portion of what makes a smart city is the cities use of resources. [7] states that the largest concern when designing and developing smart cities is the growth of eco-cities that can conserve resources using modern ICT techniques. 
Figure 4 shows the peak of interest in smart cities starting in the year 2014. [7] project that the interest will continue to rise till at least 2020 as the development or smart cities increases. 
[8] suggests that the smart cities are an increasingly most viable solution to urban pollution problems. Companies such as IBM, Cisco, Microsoft, Siemens and Hitachi have set their sights towards developing services and products that could explicitly help develop urban infrastructure. With the help of open data these companies are helping develop mobile apps to assist the interaction between citizens and infrastructure networks.
To ease the effect of congestion and traffic issues Google, Volvo, Uber and Tesla are working towards urban mobility services such as autonomous cars that in turn could work with public transport. These services will be aided by the newly formed Sidewalk Labs started by Alphabet Inc. in 2016. [9]
It is states [10] that over 90% of cities with over 500,000 inhabitants in the EU are considered smart cities to some degree. The same report states the global smart technology is estimated that smart technology will be worth around £40 billion by 2020.
China are making large leaps towards smart cities with 192 projects approved in 2012 which will assist in the agricultural modernization as well as the informatization and informatization of these locations. 


Aims and Objectives 
To outline the goals for this project it’ll be important to outline the aims for the project before beginning it. Before setting these Aims and objectives it is important to outline the type of project that is to be conducted. Whether is to be a survey-based project or a development-based project. 
Aims
The aim of this project is to develop a program or application that can integrate with a smart city system and improve the quality of life of those who live in them by either reducing emissions in populated areas, reducing congestion, or improving safety in cities. The project could consist of creating an application similar to one studied in the literature section of this report now available in Japan. An application could be created to notify citizens of any disasters for example earthquakes or tsunamis or perhaps unnatural disasters. Like plane crashes or terrorist attacks. This app could use a mobile application as a platform to send notifications to warn people of an incoming danger. This application should be able to run off any network the mobile is connected to. This application could be written using the swift language for iPhone as a prototype.
Objectives
1. The application should be able to access the location of the user to identify whether a user is in and area of vulnerability. The advantages of swift is that it has a built-in map feature and therefore will make it easier to find a user’s location accurately.
2.  The application must be able to notify the user even when the application is not running as to ensure the safety of the user.
3. The application should give updates on any situation that may arise and provide safety tips for example safer places to go.
4. The application should be able to provide directions out of any danger situation it might be needed for.
5. The application should provide a platform for someone to contact emergency services if needed and should enable users to send warning to other users.



Development Methodology
For the purpose of this project will be to use the swift code to create a disaster awareness application similar to a project conducted in Japan. The swift language can be ideal for this project as it has a lot of easily accessible built in features that will help with the development of the application. If the project is a success it could be expanded to work on other platforms possibly a cross platform application using apache Cordova. This would an idea as an app created using swift will only be capable of running on apple devices and therefore an app created with apache Cordova will be capable of running on other devices such as android or windows.
Risks
The main risk for not reaching goals for this project would be time. Also, as the author of this report does not own hardware capable of writing the swift program it will greatly really on using facilities available from UWTSD. As far as can be seen at the current time there appears to be no ethical issues involved with this project.
Physical Resources 
To complete this project, the use of the university resources will be necessary in order to write the swift code. This will be necessary as the author of this report does not have access to a device capable of writing the language on. The use of one of the universities Mac Mini’s will be necessary. 


Gantt Chart
As can be seen in the below Gantt chart the projected timetable has separated the project into 4 main sections Analysis. Outline, Testing and Changeover. Separating the project into sections and planning these sections should allow for the project to run smoothly. The Gantt chart predicts that the project can be completed in advance of the end of February. The Gantt chart project finishes early to allow plenty of time in case of any sections needing extensions. This should enable the project to be amended and fixed so that no major errors can be seen in the project when it is submitted. 
[bookmark: _GoBack]The Gantt chart shows that the project will begin in November and end in February although should time allow the project could begin earlier which would mean revisiting the projects Gantt chart to ensure a correct plan.  
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n take. As connectivity and collaboration are growing ever more, it seems important that smart cities and
their citizens become more aware of the value and potentials that data governance has for sustainable
L urban development. Developing smart city projects that deliver services and infrastructure that meet
= sustainability objectives can help with studying this phenomenon.
]
é
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Figure 1. Key pillars of smart city governance.
2.4. Operationalising Data Governance in Sustainable Smart City Initiatives
In the search for what drives governance success in smart city initiatives, authors have drawn
frameworks that explain differences in context, aims, and achievements. With regard to data, what
appears important from the literature on data governance discussed earlier are the issues of meaningful
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1.3. Reducing emissions and adapting to climate change

The threat of climate change has driven domestic and intemational efforts to reduce
greenhouse gas emi
by 2050 (against 1990 levels). and is a signatory to the Paris Climate Agreement
which seeks to limitrising global temperatures to

well-below two degrees. Progress has already Fig2:
been made, with emissions dropping by 42%

since 1990, even as the economy grew by over 250

60%. Much of this was attributable to economic
restructuring, as polluting industries moved to

ns. The UK is legally committed to make an 80% reduction

sector (BEIS, 2016)

other countries, and more recently by the closure 5 200
of coal power stations and shifttowards natural H
gas.® H

g 150
However, as a wealthy country with high levels of £
consumption, UK emissions remain well above the -
global average, especially when imported goods o

are accounted for. The drop in emissions from
power and industry has also served to highlight a
lack of progress in other sectors of the economy.
namely buildings and transport, where emissions. 1990 1995 2000 2005
remained broadly stable.

This has focused attention on the contribution that planning can make to tackling
climate change. This includes shaping the buitt environment to reduce car usage
(which accounts for over half of total transport emissions) and encourage more
efficient alternatives, and planning developments which are suitable for low-carbon
energy infrastructure, like district heating and cooling networks and electric vehicle
charging points. It includes energy efficiency and renewable energy policies for new
buildings, and the allocation of land for wind and solar energy to help drive a
transition towards a more decentralised and resilient energy system

City-regions must also adapt to the impacts of climate change, as extreme weather
events like flooding, water shortages and heaf
severlty. Problems of habitat degradation, soil erosion and biodiversity loss, coupled

aves increase in frequency and

with risks to food production and trade, also undermine the ‘ecosystem services'
which urban populations depend on. These require planning and land management

rogress in reducing UK emissions by

2010

2015
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Figure 3. Network structure of “Wi-Fi around station”.

In this study, four Wi-Fi access points were set at a bus rotary to cover the area around Mitaka
station. The portal site of this Wi-Fi experiment counted the number of users from the access
logs. This study also encouraged the shops in the Wi-Fi area to advertise themselves using electric
advertisements and electric coupons in the portal site. The impact of advertisements was assessed
by the number of shop visitors before and after the study by conducting questionnaires at each shop.
A disaster prevention drill was also virtually simulated. The portal site was switched to emergency
mode by triggering a sensor function. The number of participants in the drill was counted via the
access logs. The efficiency of the drill was measured from questionnaire results.

Table 4 lists the items assessed for the announcement svstem.
RS S

BB mE 1928 O —+—@





image4.png
e HEER s sustainabilty-08-00206.pdf - Foxit Reader
Z1Z0 HOME | COMMENT VW FORM PROTECT  SHARE FOXIT CLOUD  HELP g Find
{ (B]snapshot [N O FitPage @) 192.18% <@ [JRectangle o= ¥ =P From Scanner 7 @ik I share Document | [f) Fie Attachment
w Tk‘ v 7 Cipboard = Ll O Fie Width 557 Rotate Left T/ Lt & Note D ) Blnk ) Bookmark [i@ Image Annotation
1 R AR b vsble B Rotate Raht Tyeentter HONGE ) yngerine | "o’ 23 From Cipboard & £ Audio & Video
Toos vew Comment crese Pt ks share et
Start. ‘sustainabiity-08-00206.... X
4 twitter, cable television, and early warning alerts, notices, and messages sent to mobile phones.
0 “Information transmission and control” enables Mitaka city to provide appropriate information
W simultaneously through a variety of media including IP announcements during an emergency or
. disaster. “Information transmission and control” also enables information distributers to select suitable
= . . . . . . . . .
= distribution media from a variety of media supported including IP announcements with smooth
] distribution in regular situations.
& Figure 4 shows the concept of information transmission and control. The local government can
distribute information using a wide variety of media. Users can receive information via several kinds
a . o S .
of terminals regardless of whether they are inside buildings or outside.
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Figure 4. Concept of “Information transmission and control”.
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The improved efficiency of information transmission and control was assessed by comparing the
necessary time and manpower for information distribution with and without Information transmission
and control. A questionnaire was submitted to operators to investigate issues in detail. A total of
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