N
_ Cartography M.Sc.

Master thesis

Design and development
of location -based
mobile city dashboard

Rima Gebran

ﬂ TECHNISCHE
UNIVERSITAT
WIEN University of Technology
TECHNISCHE @
UNIVERSITAT ‘
DRESDEN UNIVERSITY OF TWENTE.

ITC

2019



Design and development
of location -based mobile city dashboard

submitted for the academic degree of Master of Science (M.Sc.)
conducted at the Department of Civil, Geo and Environmental Engineering
Technical University of Munich

Author: Rima Gebran

Study course: Cartography M.Sc.

Supervisor: M.Sc. Edyta P. Bogucka (TUM)
Reviewer: M.Sc. Moris Zahtila (TUD)

Chair of the Thesis
Assessment Board: Prof. Dr. Ligiu Meng

Date of submission: 10.09.2019



Statement of Authorship

l fsfxjuilJlefdmbsfluibu!J!'bn!luif!tpmf!bvuips
d2esign and development of location-based mobile city dashboardLJ

| have fully referenced the ideas and work of others, whether published or unpublished.
Literal or analogous citations are clearly marked as such.

Munich, 10.09.2019 Rima Gebran



Acknowledgments

First, 1 would like to thank my first supervisor M.Sc. Edyta Bogucka for her support,
motivation and guidance in every step of my research.

I am thankful to my reviewer M.Sc. Moris Zahtila for the useful feedback and remarks
through the research process of this master thesis.

I would like to thank M.Sc. Juliane Cron, Program coordinator, for her help, her prompt
responses and her guidance.

Finally, I thank my family and my friends for their love and support!



Abstract

The volume of open data produced by smart cities brings a fundamental challenge into
the modern world. To address this problem a new form of data visualization emerged p a
city dashboard. City dashboards transform heterogeneous data into a set of indicator s
and share it with citizens through online, interactive data visualizations.

The aim of this research is to build an urban dashboard prototype for the city of Beirut.
The work begins with a literature review composed by a framework describing the
characteristics of city dashboards and smart cities followed by a perspective upon urban
transformations. Then an investigation of the role of existing dashboards is initiated by
extracting displayed topics of existing dashboards. The next steps involve identify ing
platforms used to implement them as well as examining their usefulness by conducting a
user questionnaire.

The results of these investigations are the basis for the conceptual development of an
alternative to existing urban dashboards. A creative view of mapping in the context of
urban transformation is explored due to the changing nature of spatial and temporal
structures in today's world. The proposed prototype explores a new design space for city
dashboards.

Keywords: dashboards; cities; city dashboard; indicators; visualizations; urban
transformations; design
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1. Introduction

1.1 Motivation and problem statement

Urban dashboards have developed in the lastfew years as a visual language through
which the smart city is represented. Stephen Few, founder of the visual business
intelligence and sense making consultancy Perceptual Edge, defines the dashboard as a
dzwj t v b m! dhe tmgpsh bnpdrtaptginformation needed to achieve one or more
objectives; consolidated and arranged on a single screen so the information can be
mpoj upsf e! (Rew & Anblytics, 20l B).0dhis information can be and often is a set
pg!l fz!gf sgpsnbodf ! j o e jquabtifiapls mebsure 3dd*to-evakidtey ] of e ! k
the success of an organization, employee, etc. innf f uj oh! pckf duj wft! gps!
(Oxford's English Dictionary, 2019).

Urban dashboards took the concept of cybernetic control centers, where operators
could monitor the behavior of a city in realtime and react to stabilize unsteady situations
(Adolfsson, 2014, Figure 1).Qs pkf du! dzDzcf st zoLJd xbt ! pof!ltvdi! p
in the 1970s. It meant to serve the high-level bureaucratstomonj ups! bmm! bt qf dut !
economy from a single chair (Medina, 2014, Figure 2). The following image exhibits the
i fybhpobm! sppn! dpodf jwfel!l cz! eftjhofst! gspn! Di
cities maintain the traffic control centers occupied wit h television screens displaying data
visualizations in order to detect road congestion and accidents. IBM evolved the concept
into a massive control room in Rio de Janeiro, where the city can understand and control

all emergency services (Batty, 2015, Figure 3).

Figurel: A futuristic room
(Adolfsson, 2014)



Figure2: "Cybersyn" control room
(Fischer, 2014)

CENTRO DE OPERAGO
PREFEITURA DO RIO

Figure3: Rio city hall operations center
(The city of Rio Dé&aneiro, 2012)

The concept of the control room has been now taken out of the physical space and made
available for anyone anywhere using their computer screens or mobile device screens.
Nowadays, a city dashboard operates like a car dashboard or plane cockpit display
providing critical information in a single view (Gray, Milton, & HudsonSmith, 2013). These
city dashboards display realtime and historical data visualizations together with
interactive maps, what intends to help citizens with their own de cision-making in the same
way widgets representingb ! cvtjoftt!t! dil fz! gf sgpsnbodf! j oe]j
inventory. However, an urbandashboard is not a display that is used for analysis, nor a
report that people use to look up a set of information for hours. It should be thought of as
an information display designed to allow people maintain situation awareness (Few &
Analytics, 2013). Koolhaas (2014) argues, that these visual displays do not take into

consideration the real needs of the citizens:



dz) A* | X ilobkaat the visual language through which the smart city is represented, it
is typically with simplistic, child -like rounded edges and bright colors. The citizens the
smart city claims to serve are treated like infants. We are fed cute icons of urban life,
integrated with harmless devices, cohering into pleasant diagrams in which citizens and
business are surrounded by more and more circles of service that create bubbles of
dpouspm! )A* L) )Lppmi bbt-13125*/

The ambiguous notion of a smart city makes it even more confusing to try to find out
the correct way to measure the performance of a city. Many approaches have been
developed so far to create urban dashboards and usually the existing indicators are often
not standardized across cities. The variety of indicators lacks consistency and
comparability (Mavric & Bobek, 2015). The lack of a clear and widely usable definition
makes it difficult to compare urban dashboards and due to this fact, there is no one

correct way to follow to build one.

Therefore, there is a strong need of research on how a city dashboard should be built,
look and what other set of indicators it might need to achieve its main functionality.
Severalonline-available dashboards are not visually pleasing, and it is unclear how and f
the citizens are utilizing them in their daily life. Also, the map capability to display
information is certainly not a new idea in the dashboard world, as it is one of the most
familiar ways a user could look at data. However, how the user is supposed to use this
information is still an open q uestion. Sarikaya et al. (2019) point out the lack of further
storytelling support in such dashboards, as current maps show an updated status-quo of

different, rather technical aspects of the cit y (e.g. air pollution, stocks).

Figure4: TheLondon dashboard map
(Appendix A



1.2 Research identification and research objectives

The main objective of this thesis is to propose an alternative to existing urban
dashboards which gives a deeper insight into the evolution of the city and implements a

bottom -up approach for informal exploration of the city according to the needs of people.
The main objective consists of two sub -objectives:

Sub-objective 1

To investigate the role of existing urban dashboards.

To address the sub-objective 1, the following research questions have been developed:
A RQ 1: What topics are displayed in existing urban dashboards?
A RQ 2: Do existing urban dashboards show urban transformations? If yes, how?
A RQ 3:What platforms are used to implement existing city dashboards?

A RQ 4: What aspects of urban dashboards do citizens find useful?

Sub-objective 2

To develop a new approach where urban dashboards inform the citizen about past,
present and future scenarios transforming th e city and offers the citizen the opportunity

to be actively engaged in the planning of the city.
The sub-objective 2 consist of the following research questions:

A RQ 1: How to visualize existing smalkscale urban transformations in urban

dashboards?

A RQ 2: How to visualize current and future urban transformations in urban

dashboards?

A RQ 3: What functionalities would allow an active participation of citizens?



2. Theoretical background and state of the art

This chapter presents a literature review that acts as a theoretical foundation to the
development of this thesis. The chapter initiates with a brief description of dashboards
and smart cities followed by the notion of dashboards in favor of smart cities. This section
ends with providing insights concerning various aspects of city dashboards such as:
dashboard indicators, dashboard visualizations and real-time dashboards. The second
section act as an inspirational substance for the new approach by tackling notions such
as urban transformations and hidden transformations. At the end of this chapter, a

definition table is provided in order to explain redundant terms.

2.1 The genre of dashboards and its role for smart city services

2.1.1 Defining dashboard as a visualization genre

Visualizations effectively communicate the structure, pattern and trends of data. A
visualization is not just describing or displaying the data, b ut it can also be used as a visual
analytical tool to gather information and build visual models (Kohlhammer et al., 2011).
Due to the immense amount of information that is created every day, it is challenging to
find ways to make this information accessib le and to make sense out of it (Tufte, 2015).
One way is to adapt the continuously evolving cartographic animation techniques, yet,
their ability to achieve success relies on the nature of transformations and the scale at
which their taking place (Robinson et al., 2017). Displaying every possible transformation
at once might result in a messy graphical presentation, however generating summaries

might be the right solution (Robinson et al., 2017).

The term dashboard is widely used to refer to various kinds of creations, what causes
problems in giving the term a permanent definition (Sarikaya et al., 2019) The countless
visualization technologies available to the public has broadened the dashboard
implementation to new domains. The dashboard concept has been evolving from single -
view reporting displays to include interactive interfaces with many views and purposes,

while holding to the notion of monitoring and decision support (Sarikaya et al., 2019.



On one hand, Few defines dashboards as; ! dzb ! g s f evipualjinforinationndisplay
that people use to rapidly monitor current conditions that require a timely response to
fulfill a specific role LJ(Few, 2017). Gf x! t ! e fsggpartg whp wisubl genre of
dashboards p a single page dashboard, where visualized data is structured as a tiled
layout of simple charts, graphs and numbers. On another hand Wexler, Shaffer and
Cotgreave provide a wider definition: dashboard is dzb! wj t vbm! ej tgmbz! pg!
monitor conditions and/or g bdj mj ub uf ! Werldr Shafterh & @Gofjgreavd,2017)
The definition of Wexler et al. supports the functional genre of dashboards, which involves
interactive displays that enables realtime monitoring and embraces narrative

visualizations.

A dashboard is an example of a powerful visual tool leading people toward effective
decisions. Dashboards could possibly be part of the solution through their capability to
stream visual summaries of geospatial big data (Few, 2006). A dashboard should support
gf pgmf ! t! wjt v b m!ydddgdige princjplasjof visualperdeptiongAs part of
this challenge is the necessity for design guidelines for summary maps that could easily

describe geospatial big data (Robinson et al., 2017).

2.1.2 Defining and quantifying the smatrt city

The concept of a smart city is relatively a new concept launched by a marketing
campaign of an International Business Machines Corporation (IBM) in 2010. The
campaign was the outcome of efforts of several large multinationals in order to generate
a new city market for their technologies and services (Kitchin, Maalsen, & McArdle, 2015)
It was, however, the final stage in the evolution of what has been developed since the
1980s (Graham & Marvin, 1999) and has variously labelled as # x j s f e (Ddtjory j f t ! !
Blumler, & Kraemer, 1987)% d z ¢ f s (Grhhjam & Mdrvin, 1999),# e j h j u fsmdadj uj f t !
Kyoto Meeting on Digital, 2000), or ¥ j eny h i o u(Kodnpinog, 20t3). Even though the
definition of smart cities is open, questioned and challenged within the literature, the
smart city promoters agreed on one definition. According to this term, the smart city uses
Information and Communications Technologies (ICTs), associated big data and data
analytics to expand city services and to create new ones. The aim of new services is to
involve citizens, to resolve urban issues, andto stimulate innovation (Kitchin, Maalsen, &
McArdle, 2015).



The limitless amount of urban data makes the selection of key performance a hard task.
Therefore, smart cities utilize various indicators p quantitative, qualitative or descriptive
measures (Huovila, Bosch, & Airaksinen, 2019) They have three main functionalities:
guantification, simplificati on and communication (Huovila, Bosch, & Airaksinen, 2019)
Indicators show trends and change when evaluated and monitored. Thus, city indicators
support cities in tracking their performance and in sett ing their objectives (Huovila, Bosch,
& Airaksinen, 2019). Another important utility in the use of indicators is to increase
transparency towards citizens through city dashboards (Dameri, 2017). The quality of
data provided by each indicator is of major significance. International Cartographic
Association acknowledged the seven crucial data quality metrics, which are frequently
used in urban dashboard in relation to spatial data: lineage, optional accuracy, attribute
accuracy, completeness, logical consistency, semantic accuracy and temporal data
(Guptill & Morrison, 2013).

The selection of suitable indicators depends on several aspects: spatial scale, time
scale of evaluation and purpose of assessment (Huovila, Bosch, & Airaksinen, 2019).
Cities should choose indicators corresponding to their own individual needs (Moreno
Pires, Fidélis, & Ramos, 2014). But what happens when an interpretation based a
rvboujgjbcmf! joejdbupst! hbjo! dpouspm! boe! cfd
happening in our cities today? De Lange (2018) argues, that if everything can be measured

and quantified, some information is being excluded.

2.1.3 City dashboard as a platform to support the development of smart cities

As Goldsmith and Crawford write in 7he Responsive City(2014), today the capability to
collect, analyze andto share information has an enormous potential to transform and to
strengthen the governance of cities (Goldsmith & Crawford, 2014). Platforms such urban
dashboards are one way to gather, process, visualize and share urban data. City
dashboards are becoming more common as several cities adopted these platforms and
invested in their development. City dashboards are focused on displaying data through
graphics, maps, and 3D models to show information about the performance and trends of
cities (Kitchin, Maalsen, & McArdle, 2015) The power of these dashboards is their ability
to translate the complexities of cities to enable the citizens to know their cities as they

are. However, dashboards suggest that the city is a simple system that acts in a rational,
.



linear and hierarchical way, which could be measured and controlled through algorithm,

that could steer it much like a car is steered through its dashboard (Van Assche, Block, &
Reynaert, 2010) Instead, cities are complex systems full of culture, social realities,

discriminations , politics that cannot be easily controlled (Kitchin, Maalsen, & McArdle,
2015).

To capture one aspect of this complexity p realtime events p smart cities gained
interest in developing real-time dashboards. Michael Batty mentions that until now there
has been a limited progress in terms of shifting from real-time monitoring to some
abstract interpretation s regarding the mutating nature of a city over the long term (Batty,
2015). Algorithms detect x i b u! t ! and standardize la response back so the unusual
becomes homogenized and it is harder to notice any change. The fascination with real-
time is hindering our full understanding of urban dynamics. Adam notes that the
awareness of time is essential to understand how the social, the historical, the economic,
the political and other aspects of our lives are interconnected (Adam, 2008). Architects,
urban designers and urban plannersaim at the creation of cities where the threat of spatial
disorientation is almost non existing (Kevin, 2014). In contradiction, urban dashboards are
advertised as stability and safety providers, while their added value depends on the
growing speed of delivering information (Williams & Srnicek, 2013). This acceleration
becomes an input for responsive or preventive actions instead of a way to better

understand our cities and stimulate g f p q mf dinatibnj (Ded_ange, 2018).

2.2 Urban transformations and their visualization

The city exists in its micro scale transformations, which interact, interconnect and
interfere everyday forming the life of the city in its endless mutation, innovation and
transgression (laconesi & Persico 2015). The present urban fabric is the result of
successive generations of habitants who left their fin gerprints in physical structure
(Mishra & Pandit, 2013). People constantly reprogram spaces, time and relations forming
a level of cultural biodiversity, which constitutes the prosp erity and richness of the city
(laconesi & Persico 2015). Gilles Clement describes the third landscape as an un-coded
space, an inclusive model, a shared piece of a collective consciousness (Rocca, 2008).

There are several physical informational elements which people experience when

8



interacting with cities such as visuals, architecture, sounds, smells and many others. Neil
Postman argues that citizens are exposed to concerns such the quantity, the quality and
the shape of information, whereas the problem is actually the impossibility to extract a
meaning from the information and not the availability of informat ion itself (Postman et al.,
2013).

Transformations has strong spatial and temporal components. Physical
transformations can improve the spatial quality of cities by applying a collective future
vision and connecting long-term objectives with short term con cerns (Beer, 2019). The
pomjof! gmbugpsn! mbvodife!cz!dZUsbotgpsnDjuzlLJ jt
has benefited from donations from the municipality and the Dutch government (Bermond,
2017). The Dutch architect Saskia Beer explains that the platform enables everyone to
suggest a project, to pin it on the platform map, to clarify the benefits and drawbacks and
to discuss it with the authorities (Beer, 2019). The platform idea came from the initiative

to revive the third district of Amsterdam p Amstel (Figure 5).
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Figure5: The view of the Transfor@ity platform for Amstel 3 district
(ZO! City2019)

The spatial concept of a 'site’ is shifting from simply defining parcels of land using
geometrical dimensions of its corners. Instead, it is referred to as an active milieu, that
has neither a beginning nor an end, and consists relations, extensions and potentials
(Corner, 2002).Corner continues to wonder about the role of maps within the architectural
imagination. He argues that for architects and urban designers, maps are sites for
imaging and projecting alternative worlds, thus maps are in-between the virtual and the

real (Corner, 2002). The map can display things which are currently invisible, but which



may appear. Thus mapping is not only an after process, but a process, which precedes

urban transformations, searching and engendering new sets of possibility (Corner, 2002).

Urbanists such as David Harvey argue, that space isre-created constantly eachtimej u! t !
environment changes and each time it is encountered by new people. Thus, te
experiences of space cannot be isolated from the events that occur in it (Harvey, 2010).
Architect Peter Eisenmanhas worked on revealing the historical layers of transformations
that are often visible in maps and not on the ground, Eisenman suggests that a project
takes its future shape based on specific, unique local stories (Bédard & Balfour, 1994)
One example of his work is the proposal of an art museum at the California State
University at Long Beach, where he documented the site by searching through historical
maps and discovering a number of significant historic events. He gathered these separate
layers and transformed them into one composite assembly (F igure 6). Eisenman wites:
d2ne recognizes in this project that architecture is about telling stories, and this stone text
that is being written, this fiction, might tell a very different story about Long Beach t han
has ever been recorded beford_{Bédard & Balfour, 1994)

Figure6: University Art Museum plan
(Eisenman, 1986)
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2.3 Table of definitions

The table below explains the terms which are commonly used in this thesis.

Tablel: Table of definitions

Term Definition Source
Location-based dzMp d bbased oservices (LBS) are computer (Huang &
service applications (specifically, mobile computing Gartner,
applications) that provide information depending on the 2018)

location of the device and the user, mostly through
mobile portable devices (e.g., smartphones) and mobile
of uxpsl tLJ

Mobile dzUi f ' npcj mf! bggmj dbuj po! j (IBM,
application developed specifically for use on small, wireless 2019)
comgvujoh!efwjdft-!tvdi! bt

Neighborhood dzUi f ! n ftodarge sections of the city, conceived of (Kevin,
having two-dimensional extent, which the observer 2014)
nfoubmmz! foufst! #jotjefl!p
as having some common, identifying character. Always
identifiable from the inside, they are also used for
fyufsjps!sfgfsfodf!jg!wjt

Web dzB! xf c!' bggmj dbuj po!jt!bo!l (Pop,
application and presents its services to users through a web 2002)
browser. The user interface consists of web pages, and
ui f!'joufsbdujpo!jt!lepof! w

3. Methodology

The development of this thesis consists of three phases p from understanding the current
design space of urban dashboards (A), through conceptual development (B) to
implementation of the prototype of the new dashboard design (C). The purpose of these
phases is to answer the research questions and to meet the main research goal of the
thesis. The adopted methods for addressing research goals and research questions are

performed in the following order and explained in subsections below:
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A. Understanding the current design space of urban dashboards.
1. Comparative study: investigating the content of existing urban dashboards
through collection of representative dashboard samples, data coding and data
analysis.
2. User questionnaire: investigating the usability of existing dashboard products.
B. The discovery and the conceptual development through generating new urban
dashboard designs and their representations.
C. Materializing:

3. Assessing the proposed concepts with the user evaluation.

4. Physical implementation: creating a final prototype.

3.1 The comparative study

The comparative study is conducted in order to investigate the role of existing urban
dashboards and consists of three steps: (1) data collecting, (2) data coding, (3) and
analyzing data. The results of the comparative study provide answer to research question
1 (sub-objective 1), research question 2 (sub-objective 1) and research question 3 (sub-

objective 1) by completing the following milestones:

a) Data collection: gathering raw data on all possible implementations of urban
dashboards. This step does not include any filtering, organizing or analysis
processes.

b) Data coding: according to Corbin and Strauss (1990), coding is the process of
concept labelling and categorizing, where ideas with identical phenomena are
clustered into a category. Through the process of coding, the meaning of the data

is grasped. The data coding phase consists of several stages:

0 Stage 1: Initial coding.

The process focuses on filtering large quantity of raw data. The procedure involves
comparing data and continuallz ! bt | joh! rvftuj po! po! dix
ebticpbse@Ly ! Uivt-! bu! uif! tbnf! ujnf

categories is performed.

12
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0 Stage 2: Themeindicator coding.

In the next step data are pieced together in new ways by allowing connections
cfuxffo!dbufhps)yft/ 1T Uijt!jt!bdijfwfel!cz! bt
dpoufou! pg! dpmmf dufe! ebticpbset @L) boe! tjn
between different dashboard designs. This step results in extracting topics and

topic indicat ors typical for urban dashboards.

0 Stage 3: Focused coding and category development.

The process results in identifying and choosing core categories by systematically
connecting thematic coding classifications. This step involves validating
similarities and relationships between dashboards and then completing the final

definitions of categories.

c) Data analysis: further analysis emerging from thematic coding and category
development is needed in order to answer to research question 2 (sub-objective 1)

and research question 3 (sub-objective 1).

3.2 User questionnaire

The purpose of this questionnaire is to determine what aspects of urban dashboards
citizens do find useful and therefore what are the needs of the citizens. The results of this
guestionnaire are used as requirements for the conceptual development of the mockup.
The conducted questionnaire is a web-based survey and takes into consideration five
methodological components of online survey: (1) presenting questions in a logical
manner (Pitkow et al., 1996), (2) collecting quantified selection, option answers and
narrative option answers (Yun & Trumbo, 2000) (3) supporting multiple platforms and
browsers (Yun & Trumbo, 2000), (4) preventing numerous submissions (Yun & Trumbo,
2000), (5) and providinga thank you feedback (Smith, 2006).Ui j t ' gpsn! pg! hbui f s
feedback has been chosen due to the fact that web-based surveys offer the capability of

conducting large-scale data collection (Couper, 2000).
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3.3 Conceptual development

The conceptual design of the location-based mobile city dashboard is based on the
guestionnaire results and conclusions resulting from the comparative study. Therefore,
this phase consists of prototyping an early design using previously mentioned insights to
guide the design and development process. The conceptual development phase, the user
evaluation phase and the physical implementation phase work altogether in order to

answer sub-objective 2 in the best possible way.

The basic scheme for developing new ideas consists of concept generation and design
representation. The creative process of concept generation involves the clarification of
requirements and the recombination of ideas generated through the collection of
information regarding the problem. The design representation includes selection of a
design language such as sketches and prototypes. At this stage of the creation, different
ways of innovation are considered. The main sources of innovation are stimulated through
ui flvtfst!! offet! boe! oohmightliedar iogance hchiéved/by J oo p wb

adopting a new form of technology.

3.4 Concept evaluation

After complementing the conceptual phase and before starting the physical
implementation of the mockup, an online survey took place to collect feedback from th e
ubshful! vtfst/ ! Ojfmtfolt!)311:*!jogmvfoujbm! xp
importance of iterative evaluation and revision during user-centered design. The user
evaluation comprised a series of questions which revise the interface, the usability and
utility of the conceptual design which is evaluated by acquiring feedback from the target
vtfst/! Bddpsejoh! up! Ojfmtfol!lt! efgjojujpo! ) 3]
representative set of target users to take part in the conceptual design of the interface
and the user requirements. And based on it, the research proceeds into the physical

implementation.
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3.5 Physical implementation

The last step consists of the practical development of the prototype. Prototyping

createsb! t ubuj d! ps! bo! joufsbdujwf!npdlvqg! pg! ui f1!]
sf mf bt f Li<funbtibnal ipretatyjpd, winheza fully-functional prototype is referred to as
b!dizcfub!sfmfbtfL)@)Ojfmtfo-!3211:*/ Ipldmgntatibngi bt f ! s
of the conceptual design of phase B while taking into consideration phase A, to develop

an alpha release in the form of a mobile device application.

3.6 Intended end-users

The intended users of the dashboard are the citizens, who are interested in finding what
is happening in their city. The app can be accessed by every citizen who owns a
smartphone. The implemented urban dashboard is citizen-centered and allows a direct
communication between citizens and urban managers. It provides urban planners,
bsdijufdut-! djuz! nbobhfst! boe! jowftupst! jogps

needs.

4. Case study

This chapter focuses in applying in practice the steps described in the methodology

chapter. As a case study for this thesis serves the city of Beirut.
4.1 Comparative study of urban dashboards

4.1.1 Dashboard sample selection

To conduct the study, a selection process was required as a mean to capture the variety
of existing urban dashboard applications worldwide (Figure 7). The search in the Internet
xbt! dpoevdufe! vtjoh! uif! I fzxpset! dzvscbo! ebt]i
performing the search, each dashboard was retrieved and inspected to make sure it was
not out of scope of this research. Dashboards which did not communicated the city
indicators and focused on isolated visualizations instead of connected multiples were

excluded from the samples. Moreover, a sample dashboard was discarded if:
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- it was still under technical construction,
- there was a lack of credibility, e.g., displayed data was not up-to-date,
- the tool was not accessible online or was of a very low quality e.g., constant site error.

In total 50 dashboards were obtained by running the query in the database. Out of these
41 dashboards passed the filtering process to th e conceptualizing stage. The results of

the selection process are presented in Appendix A.

Query Database Raw results Analyzed dashboards
GOOGLE 50 Filterin 41
(validity
Key words:
Urban dashboard &
City dashboard

Figure7: Selection process

4.1.2 Topics and indicators extraction

A data coding process was followed to depict the topics displayed within each
dashboard. The result of this process is a defined set of topics and indicators which
communicate the key dimensions of urban life: economic, social and environmental.
Figure 8 presents the list of topics introduced in sample dashboards to communicate the
performance of a city. The distribution of these topics among sample dashboards is

presented in Appendix B.

Figure 9 briefly presents the topics which appear the most and the least often in existing
city dashboards. The results show that existing urban dashboards cover mostly the
environmental topics (80% of dashboards). Only slightly less important was the problem
of livability (78%)and the third most popular topic was transpo rtation and mobility (70%).
The urban transformations have less significance and impact on the content of urban
dashboards. Detailed indicators which were used to build the existing city dashboards are
listed in the Figure 10.
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Figure8: Topics covered in existing urban dashboards
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Figure9: The coverage of topics in existing urban dashboards
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FigurelO:Typical indicators for each of the topicghie existing urban dashboards

4.1.3 Typology of urban dashboards

Uifttfmfdujpo!pg!21!'ejggfsfouluzgft!pg!vscbol
content characteristics, understood as the kind of information delivered and the choice of
the visual approach. These two components provide the user the chance to monitor the
performance of the city. Table 2 presents the description of different types of existing

urban dashboards, followed by one visual example from each category (Figure 11).

Dividing the cluster of dashboards into several dashboard types helped setting up the
structure of the online survey that took place after the comparative study. To measure the
usefulness of city dashboards, participants had to answer several questions. These
guestions made use of the main groups of urban dashboards to show tangible examples
on existing dashboard types. The main part of the survey consisted of topic, visualization
and usability questions. Topic questions made use of types 1,6,9 and 10. Visualization
guestions made use of types 4,7 and 8. Usability questions made use of type 3. (fig.11 the

survey structure).
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Table2: Main groups of urban dashboards
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