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Introduction: Why we need Smart Cities?

* |In 2007, 3.3 billion people live in cities, 50% of
the total population (for the first time)

* In 2030, 5 billion

* |[n 2050, 6.4 billion, 70% of the total population

* Now 70% of the global GDP is generated by cities
e Cities used 75% of the world’s energy




There Will be 35 Mega Cities Globally By 2025 - 77% of Mega Cities to
be From Developing World

. v )
€ >27 million Note: Mega City is defined as a city with population of over 8 million and GDP of
£ 1827 Million . * $250 billion or more

(Y} 818 Milli Source: : United Nations, Department of Economic and Social Affairs, Population Division (2012). Worid Urbanization

Procnecte The 2014 Revition . Proct & Sollhvan 2012



Challenges

e Urbanization, population growth, climate
change, energy use, security, aging, migration,
and dwindling resources will bring grand
challenges

— distribution management, demographic and social
ecosystems will need to evolve, economics will be
under increased pressure; the environment will be
challenged; digital and social inclusion needs will
grow and healthcare and education provision will
demand a new approach.



ties have aspirations
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Solution???

e What solution should we take in order to
tackle these challenges?



Solution: Smart Cities

* Infrastructure operators are looking for intelligent
solutions (cities need to become Smarter) to
respond to these challenges. Through ICT and
automation, we can help to reap the full potential
of urban infrastructure such as:

— Smart grid technologies, intelligent traffic
management, building automation systems, intelligent

security solutions, transportation management
systems, etc.

* We can help optimize existing infrastructure,
increase efficiency, reduce operation costs,

improve safety and resiliency, and reduce
environment burdens




What is a Smart City?

* A “City” that uses information and
Communications Technologies (ICT) to make the
critical infrastructure components and services of
a city- administration, education, healthcare,
public safety, real estate, transportation and
utilities- more aware, interactive and efficient
(Forrester 2010)

* The Smart City seeks in part to address the
mentioned challenges through instrumentation,
interconnection, and intelligence. Typing all of
this together is data.
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Clty model: Functlons of Cltles B

Energy and Metropolitan Traffic and public Public
Environmental care security transportation administration
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Water/Waste Healthcare SPOFtS venues,
water fairs and site

Financial services Lighting Building technology Education



Smart city model: Characteristics and

_ fa Cto 'S Transport and ICT

Innovative spirit Local accessibility

Entreprensurship {Inter-jnaticnal accessibility

Economic image & trademarks Availability of ICT-infrastructure

Productivity Sustainable, innovative and safe transport

systems

Flexibility of labour market

International embeddedness

Ability to transform Smart Mobility

Smart Governance Sma rt city Attractivity of natural conditions

Pallution

Environmental protection

Participation

Sustainable resource management

Quality of life Social and human capital
Level of qualification

Smart Living

Participation in decision-making

Public and social services
Transparent governance

Political strategies & perspectives

Cultural facilities

Health conditions Affinity to life long learning

Individual safety Social and ethnic plurality
Housing quality Flexibility

Education facilities Creativity

T e Cosmopolitanism/Open-mindedness

Social cohesion Participation in public life




Smart city model: Characteristics and factor:

Smart
Economy

Smart People

Smart
Mobility

Clean & non-
motorized options

Smart
Governance

Smart Living



Smart city model: Other models

Integrated ICT
Sustainability
Smart Economy

Green . : .
Pollution control Bu:i]:;ss Innovative &
Climate change experimenting

adaptation Smart Smart Living Sustainable living
Environment Smart Care

|/ \I

iti Stability
imaft , Srart Smart Cities Smart N
ranspor ) Mobility Education .
Electric vehicled Supportive

. . { Assertive
Dynamic traffic control,‘\l Intelligent | ‘

Nation J

Smart, proactive people

Energy efficiency Smart - S0 f0 eidkip) 4| Education & research
Reduced emissions Utility Community Culturally vibrant &
Smart meters happy

Smart
Infrastructure R~ GOVEFAMENt e-gov

Easy access
Transparent

Connectivity
Integrated services




Smart city model: Other models

Smarter buildings and
urban planning

Gowvernment and
agency
administration

Planning and

management Environmental

Public
safety

Social Q
programs Human Infrastructure &

Healt hcare. @

Education

Energy
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Smart city model: Characteristics and

Smart Diamond that Defines a Smart City

Smart Healthcare




Smart Cities and GeoSpatlaI
technology “"/é
 Smart cities are the future to support population

growth and urban expansion in a sustainable
mannetr.

* Location is a common dominator in every aspect
of smart city.

* Geospatial technology (GIS, RS, GPS, ...) has a
central role to play in providing a technology
platform that forms the backbone since the very
beginning including even for ICT planning and
deployment



Smart Cities and GeoSpatial &
Technology R4

* Location information in Smart Cities:
Everybody uses and shares location data

Where is ... How do | get to ...

Find me the nearest ... When is the bus coming?

| have checked in at ... on Foursquare.

Today I'mat GWF 2014
N 53° 35.469, E 10° 01.261 ... ... N 53° 35.473, E 10° 01.263 ... ... N 53° 35.477
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GeoSpatial technology fields

Aid and Development Health and Human Services Public Safety Government

Humanitarian Aid
Sustainable Development

Business

Insurance
Retail
lManufacturing
Real Estate
Banking
IMarketing
Media

Defense and Intelligence
Military Qperations

Intelligence

Installations and Environment

The Geospatially Enabled Enterprise

Education

Libraries and Museums
Schools (K-12)
Universities and Community Colleges

Public Health

Human Services

Hospital and Health Systems
Geomedicine

Mapping and Charting

Aeronautical
Cartographic
Nautical

Topographic

MNatural Resources

Agriculture

Climate Change
Conservation
Environmental Management
Forestry

Iining

Oceans

Petroleum

Water Resources

Emergency Call Taking and Dispatch
Emergency/Disaster Management
Fire, Rescue, and EMS
Homeland/National Security

Law Enforcement

Wildland Fire Management

Transportation

Aviation

Highways
Logistics

Railways

Ports and Maritime
Public Transit

Utilities and Communications

Electric

Gas

Location-Based Services
Pipeline
Telecommunications
WaterWastewater

Federal, State, Local
Resilient Communities
Architecture, Engineering,
and Construction (AEC)
Economic Development
Elections and Redistricting
Facilities

Land Administration
Public Works

Surveying

Urban and Regional Planning



Smart Cities need a Spatial Data
Infrastructure

* Smart Cities need a Common Spatial Data
infrastructure

Utmty Networks

’75;57

T

VGG;MM[ r Ene ]gHeatmg Energy
g, =Requirements

https://www.gls.bgu.tum.de/en/prolects/3dcitvdb/



https://www.gis.bgu.tum.de/en/projects/3dcitydb/
https://www.gis.bgu.tum.de/en/projects/3dcitydb/

NSDI and Smart Cities

* NSDI is just a component of Smart City

* NSDI (Unfurnished house: Infrastructure),
Smart City (Furnished house)

Smart City (Focus on NSDI (Focus on Data)
Data and Functions)



NSDI and Smart Cities

Smart City (functions)

NSDI
(Data)




Example of Smart Cities

 City of Berlin (Implemented by TU Berlin)

= 550000 buildings,
reconstructed from
2D cadastre and
LIDAR data

= Textures extracted
from oblique aerial
photography

= Combined with
various data sets

= Based on CityGML
standard

1 DLDG_00030002000afa2d
|

-
3 !
e Photovaitak: sultability
Address; : ‘
Abertstr, 14 alBE )
O
flariny

Available area for photovoltaic installations: 139,20 n#
Average solar radiation In a year: 1:26,30 kwh/m*
Solar electricty ykid: 18,51 MWh/a

Maimal installable power: 19,50 kKvi/n?

CO, Savings: 11,74 ¢ per year
Irvestment volume: 69.650 €




City Dashboard: London Real Demo

e http://citydashboard.org/london/
e http://citydashboard.org/london/map/

Sun 23 N 13:16:06
London 5151 N, 0.13 W o Go?oVDa%)oard-ChangeCity

P
Bicycles Gra"y=o
River Level

Traffic Cameras (Two at Random)



http://citydashboard.org/london/
http://citydashboard.org/london/map/

Smart Cities: Diversity of Projects and
Initiatives
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Smart cities in the world (today)

B Top 10 Inthe World [l Digitalization Plan




Smart cities in the world (2025)

Global Smart Cities
Over 26 Global Cities to be SMART Cities in 2025 - More than 50% of Smart cities
of 2025 will be from Europe and North America

& Selected Smart Cities in 2025 Source: Forbes Smart City List, Innovation City Index, Specific Smart Project Websites for Each City, Frost & Sullivan



Smart (Oman or Muscat) Project

Cities will be at the heart of = .
world development in the Y~ ~BR & %
next few decades. Y GRNENR @,
Smart city is a medium-to- - N R U G
long strategic opportunityto | 4o a0 0
the mentioned challenges. 7 L7
Dubai (UAE) already started S S
the project Smart-Dubai 1 — WL

We hope that Oman or

Muscat catch up withthe w. -

pool and have Smart (Oman 5[]} T
or Muscat) Project. Through g e i:us
the implementation of many Cl y

projects.
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http://vimeo.com/88093956
http://vimeo.com/88093956
http://www.youtube.com/watch?v=SrZSelcIxWM
http://www.youtube.com/watch?v=SrZSelcIxWM
http://www.youtube.com/watch?v=SrZSelcIxWM

facebook

amazoncom
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Big Data: Is the Old, New and
Future Normal

90% of the data in the world has
been created during the last two
years

Data comes from everywhere:
Sensors, social media, mobile
devices, machine 2 machine
communications, etc.

Increasingly geo-located data

Smart Cities generate Big Data,
which is GeoSpatial




3Vs of Big Data (or 4Vs)
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Data at scale Data in many forms Data in motion
Terabytes to Structured, unstructured, Analysis of streaming data
petabytes of data text. multimedia to enable decisions within
fractions of a second

Data uncertainty

Managing the reliability and predictability
of inherently imprecise data types




Big Data, everywhere

Companies in all sectors have at least 100 terabytes of stored data in the
United States; many have more than 1 petabyte

Stored data in the

Discrete manufacturing®
Govemment

Cormrunications and media
Process manufacturing?

Banking

Health cara providers?

Securbes and investmanl servicas
Professional services

Retal

Education

Insurance

Transportsticn

Wholesale

LItilties

Resource industnas

Consumer & recreatonal sendices

Ceonstruction

Petabyies

434
429
a1
364
269
243

51

1 Storage data by sector derved from IDC.

2 Fwm data split into sectors, when needed, using employment

United States, 20097

966
848
TS
594

619

Number of firms with
=1,000 employeas®

1,000
G4T
399
B35
321

b2

280
283
376
129
140
708
122

Stored data per firm
{=1,000 employees), 2009

erabyles
967+
1312
1,792
831<
1,931
370
3,866
278
697
319
B70
501
536
1,507
825
180
21

3 The particularly large number of firms in manufacturing and health care provider seciors make the available storage per

comparny much smaller

SOURCE: IDC; US Bureau of Labor Statistics, McKinsey Global Institute analysis
Adapted from Big Data: The next Frontier for Innovation, Competition, and Productiity. Mclansey Global Institute, May 2011
']



Benefits of Big Data

Performance & Productivity

Transparency,
Accountability & Risk

Policy Decision-Making &
Operational Intelligence

National Security &
Citizen Safety

Citizen Engagement &
Service

Fraud, Waste & Abuse

Sourcs: SAP Performance Benchmarking (https:/valuemanagement.zap.com)



Why we need Big Data?




Big Data Intelligence




Big Data Landscape

Big Data Landscape (Version 2.0)
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Big Data has Spatial component

* Like classical data, Big Data has Spatial
component (Spatial Hadoop)




Conclusion

Nowadays, cities are facing many problems and
challenges

Cities will be at the heart of world development in
the next few decades

In order to tackle these challenges, one solution:
Smart Cities

Geospatial technologies are the backbone of smart
cities

Smart (Oman or Muscat) project agenda, it is the
time

Smart Cities generate GeoSpatial Big Data



Questions
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Key Parameters That Will Define a Smart City in 2020

Smart Energy: Digital Management Smart Buildings: Automated Smart Mobility: Intelligent
of Energy Intelligent Buildings :

Low-emission Mobility
Integrated Mobility

Smart Grids
Smart Meters

Intelligent Energy
Storage

Building Automation
Intelligent Buildings:

Solutions
Multimodal Transport

Advance d HVAC,
Lighting Equipment

Smart Infrastructure: Digital Smart Healthcare: Intelligent
Smart Technology: Seamle
- ::onnon ctivity w Management of Infrastructure* Healthcare Technology

Broadband penetration
rate of over 80%

Location Based

» Useof ehealthand

=== « SensorNetworks mhealth systems

# + Digital Waterand

Intelligent and
connected medical
devices

Services, Augmented
Reality, GPS enabled
devices/ phones

Waste Management

Smart Governance: Government-on- Smart Citizen: Civic Digital Natives

e-Government ' Use of Green Mobility

e-Education ' Options
Disaster Management Smart Lifestyle Choices
Solutions i " Energy conscious




