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Part 1: Smart cities 
and GeoSpatial 

Technology: GeoSmart 
Cities 



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 

• In 2050, 6.4 billion, 70% of the total population 

• Now 70% of the global GDP is generated by cities 

• Cities used 75% of the world’s energy 





Challenges 

• 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. 



Cities have aspirations 

The well-planned City Healthy and safe City The Sustainable Eco-City 

The cultural-
Convention hub 

The City of Digital 
Innovation The City of Commerce 



Solution??? 

• 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. 





City model: Functions of Cities 

Energy and 
Environmental care 

Metropolitan 
security 

Traffic and public 
transportation 

Public 
administration 

Water/Waste 
water 

Healthcare Sports, venues, 
fairs and site 

Airports/Harbor 

Financial services Lighting Building technology Education 



Smart city model: Characteristics and 
factors 

Smart City 

Competitiveness 
Transport and ICT 

Participation 

Quality of life Social and human capital 

Natural resources 



Smart city model: Characteristics and factors 

Smart 
Economy 

Smart 
Mobility 

Smart 
Governance 

Smart Living 

Smart People 

Smart 
Environment 



Smart city model: Other models 



Smart city model: Other models 



 

Smart city model: Characteristics and 
factors 



Smart Cities and GeoSpatial 
technology 

• Smart cities are the future to support population 
growth and urban expansion in a sustainable 
manner. 

• 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 

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



Smart Cities and GeoSpatial 
Technology 



GeoSpatial technology fields 



Smart Cities need a Spatial Data 
Infrastructure 

• Smart Cities need a Common Spatial Data 
infrastructure 

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

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 
Data and Functions) 

NSDI (Focus on Data) 



Smart City (functions) 
 
 
 
 
 
 

NSDI and Smart Cities 

NSDI 
(Data) 



Example of Smart Cities 

• City of Berlin (Implemented by TU Berlin) 



City Dashboard: London Real Demo 

• http://citydashboard.org/london/ 

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

 

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


Smart Cities: Diversity of Projects and 
Initiatives 

 



Smart cities in the world (today) 



Smart cities in the world (2025) 



Smart (Oman or Muscat) Project 

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

• Smart city is a medium-to-
long strategic opportunity to 
the mentioned challenges. 

• Dubai (UAE) already started 
the project Smart-Dubai 

• We hope that Oman or 
Muscat catch up with the 
pool and have Smart (Oman 
or Muscat) Project. Through 
the implementation of many 
projects. 



Part 2: GeoSpatial 
Big Data 



Spatial Big Data 

• http://vimeo.com/88093956 

• http://www.youtube.com/watch?v=SrZSelcIx
WM   

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


Big Data 



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) 

 



Big Data, everywhere 

 



Benefits of Big Data 



Why we need Big Data? 



Big Data Intelligence 

 



Big Data Landscape 



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 





 


