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GeoSmartCity

open geo‐data
 

for
 

innovative services and user
 

applications
 towards

 
Smart Cities

CIP ICT‐PSP Project n. 621150

Start date 01‐03‐2014, duration
 

36 months

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Objectives of the Association

A European Network for innovation and technology transfer in the 
GI sector and its application domains (territorial planning, water 
resources and utility networks, coastal management, nature 
conservation….) for: 

• Sharing experience among universities, companies, National and 
local Bobies and users

• Promoting and developing projects of common interest, with 
particular reference to the EU programmes

2GeoSmartCity Workshop, Oeiras, 11th May 2016
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Activity EU Projects – Thematic Networks



 
Developed initiatives and EU projects, also with the promotion of thematic 
networks (participated by several organisations) such as: 

o Water resources Management
o Coastal Management
o Nature Conservation
o ………



 
Applications and technical solutions in line with the EU Directives for 
Geographic Information (INSPIRE, SEIS Communication for a Shared 
Environment Information System for Europe, etc.) 3

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Open geo‐data
 

for
 

innovative services and user
 applications

 
towards

 
Smart Cities

GeoSmartCity 
 

implements
 

a 
 

platform
 

to
 

share 
 

and 
 

public 
 

geographical
 

open 
 data  coming

 
from

 
different

 
sources, such

 
as

 
Public  Administrations, 

Multi‐utilities, Companies
 

and Crowd‐sourcing.

The platform
 

includes
 

specialized
 

web services to
 

integrate public geographical
 data 

 
with 

 
other

 
geo‐refenced

 
data 

 
(public 

 
or 

 
private) 

 
useful

 
for

 
the 

 
smart

 management 
 

of
 

urban
 

infrastructures
 

and 
 

public 
 

services 
 

in 
 

the 
 

context
 

of
 

the 
 Smart City initiative

 
and the Digital

 
Agenda for

 
Europe.  

www.geosmartcity.eu

Partnership

COMUNE DI GENOVA
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Objectives

• Support Cities to ‘open’ their data to professionals and 
citizens

• Establish a cross-platform, re-usable, able to publish open- 
(GI) data, in an urban context, but with a European 
dimension

• Provision of tools and facilities to integrate GI data/info with 
open data

• Framework and services to integrate proprietary/restricted 
data with open (GI) data of the City

GeoSmartCity Workshop, Oeiras, 11th May 2016
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• Open infrastructure to
 

build
 

new
 

business model
 

for
 PAs

 
and SMEs

• PPP (Public Private Partnerships): collaborative 
 management of

 
Open(GI) data

• Integration of
 

restricted
 

data in a secure
 

way

Objectives
 

vs Exploitation

GeoSmartCity Workshop, Oeiras, 11th May 2016
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• Open infrastructure extandable
 

to
 

different
 SmartCity

 
contexts

• Two
 

application
 

scenarios: 

Green Energy (5 pilot
 

cases)
 Underground (6 pilot

 
cases) 

Objectives
 

vs Exploitation

GeoSmartCity Workshop, Oeiras, 11th May 2016
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• Harmonised environment
 

to
 

integrate different
 

operational
 protocols

 
and standards, based

 
on existing

 
infrastructures

• Re‐use
 

of
 

specialized
 

services based
 

on open standards

• Integration of
 

new
 

base/specialized
 

services

• Ingestion and data integration engine composed by:

– Harmonised data storage (based on GI standard,  open data 
 format)

– a set of ingestion and data relation services:
• Ingestion toolkit of GI data (open/restricted)
• Ingestion toolkit of not‐GI data (open/restricted)
• Refine and reconcile toolkit to link and interconnect data 
• Crowd‐sourcing base services based on location services

ICT Objectives

GeoSmartCity Workshop, Oeiras, 11th May 2016
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1.
 

GI Open Data Repository and Target Data Models

Open and proprietary datasets including geo-spatial information in an  

interoperable infrastructure based on open standards.

2.
 

GeoSmartCity Hub

A cross-platform, re-usable and open hub able to publish open geographic 

information and to provide specialised services based on open standards 

services.

3.
 

Innovative Services

Services platform to View, analyze, extract data from the GeoSmartCity 

OpenData Hub; Universal Discovery Services; BI and Geoprocessing service 

platform; Ingestion and data integration engine.

Outcomes

GeoSmartCity Workshop, Oeiras, 11th May 2016
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4.
 

Green Energy Scenario

Operative and re-usable pilot cases to facilitate diffusion and management of 

renewable energy within cities. 

5.
 

Underground Scenario

Operative and re-usable pilot cases to support integrated management of 

underground utilities infrastructures

6.
 

GeoSmartCity Training Framework

Designed in order to make available existing knowledge and transfer the 

outcomes of the project towards the target groups of users. The Training  

Framework   complements and support dissemination and exploitation, fostering 

Capacity Building

Outcomes

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Road Map

2014

2015

2016

2017

MAR 2014

• Launch of the 
project first phase 
– the analyses for 
system 
architecture and 
data content

OCT 2014

• Technical and 
functional 
requirements

























JUN 2014

Initiation of:

• Scenarios Data 
Model Design

• Requirements for 
GSC client and hub

NOV 2014

• Initiation of 
Scenarios Data 
Services Design







AUG 2014

• Initiation of 
Data 
Harmonisation








DEC 2014

• Initiation of 
Specialized 
services 
specification

APR 2015

• Initiation of 
clients 
development

FEB 2015

• Initiation of 
Specialized 
services 
Design





SEP2015

• GSC Hub 
Integration FEB – MAY 2016

• PA Validation and 
Tests

OCT 2016

• PA Analyses 
and Lessons 
Learnt






AUG 2015

• End user application 
deployment








JAN 2016

• Initiation of 
exploitation and 
sustainability






SEP 2016

• PA OPERATIONAL

FEB 2016

• GSC HUB  
pre-release

AUG 2016

• GSC HUB  Final

JUN 2015

• Data 
Harmonistion 
Report

• Scenarios Data 
Services Report

FEB 2017

• PA OPERATIONAL
FINAL version
• GSC Toolkit
• Market and 
business plan

FEBFEB –– AUGAUG 20120166

Advanced Operating Advanced Operating 
Capacity PhaseCapacity Phase

AUGAUG 20120155 –– AUGAUG 20120166 Validation PhaseValidation Phase
MARMAR –– OCTOCT 20120144
Analysis PhaseAnalysis Phase

JUJUNN 20120144 –– FEBFEB 20120166
Initial Operating Capacity PhaseInitial Operating Capacity Phase

AUG 2016AUG 2016 –– FEBFEB 20120177

OperatiOperationon

GeoSmartCity Workshop, Oeiras, 11th May 2016
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City Pilots and Scenarios

Oeiras

Oeiras

Comarca 
of Pamplona

Girona

Flanders 
Region

Maroussi

Genova

Reggio 
nell’Emilia

Turku

Ruda Slaska
(Katowice 

area)

South 
Moravian 
Region

UNDERGROUND – GREEN ENERGY
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The   
Green Energy   

Scenario

Piergiorgio

 
Cipriano

few (but big) numbersfew (but big) numbers
and contestand contest

GeoSmartCity Workshop, Oeiras, 11th May 2016
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EU population:
7.2% of world’s population
(505 million)
source: http://epp.eurostat.ec.europa.eu/portal/page/portal/population/data/main_tables

EU energy residential demand:EU energy residential demand:
22% of world22% of world’’s demand s demand 
source: http://source: http://www.eia.gov/forecasts/ieo/buildings.cfmwww.eia.gov/forecasts/ieo/buildings.cfm
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In 2020, the European 
consumption of energy will be 
25 trillion kWh
(25,000,000,000,000)

In 2040 it will rise to 28 trillion kWh

source: http://www.eia.gov/forecasts/ieo/

Relatore
Note di presentazione
Total world energy use rises from 524 quadrillion British thermal units (BTU) in 2010 to 630 quadrillion BTU in 2020 and to 820 quadrillion Btu in 2040.

In Europe: 85.5 quadrillion BTU (25 trillion) in 2020 and 94.6 in 2040.





1 Btu = 0.00029307106944 kilowatt hours

http://www.rapidtables.com/convert/energy/BTU_to_kWh.htm
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In terms of energy consumption, 
buildings represent around 40%

source: http://www.europeanclimate.org/documents/LR_%20CbC_study.pdf (and others)

Relatore
Note di presentazione
This percentage is defined in different sources; see:

http://www.europeanclimate.org/documents/LR_%20CbC_study.pd

http://europa.eu/legislation_summaries/internal_market/single_market_for_goods/construction/en0021_en.htm

http://www.iea.org/aboutus/faqs/energyefficiency/ 

http://www.europeanclimate.org/documents/LR_%20CbC_study.pdf 

http://ec.europa.eu/energy/observatory/trends_2030/doc/trends_to_2050_update_2013.pdf



17

European 
 

households 
 

are 
 responsible 

 
for 

 
68%

 
of 

 
the 

 total 
 

final 
 

energy 
 

use 
 

in 
 buildings, for:

‐ heating
 

(70%)
‐ cooling
‐ hot water
‐ cooking 
‐ appliances

The most used fuel is gas.

source: http://www.europeanclimate.org/documents/LR_%20CbC_study.pdf

http://www.europeanclimate.org/documents/LR_ CbC_study.pdf


18http://www.economist.com/news/briefing/21618680‐our‐guide‐actions‐have‐done‐most‐slow‐global‐warming‐deepest‐cuts



19http://www.economist.com/news/briefing/21618680‐our‐guide‐actions‐have‐done‐most‐slow‐global‐warming‐deepest‐cuts

In September 2014 the Economist listed the Covenant of 
 Mayors among 'policies with highest impact on climate 

 change mitigation‘
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• “The Covenant of Mayors”
 

to increase energy efficiency and use 
 of renewable energy sources on their territories (> 6.000 

 signatories for over 190 Mln
 

people). 

• Sustainable Energy Action Plan (SEAP)  CO2 reduction target 
 by 2020

• Related information:
– Buildings
– Environmental info

– Energy Infrastructure
– Planning
– Smart grids

Green Energy Context

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Green Energy Context

From: http://ec.europa.eu/energy/en/topics/energy‐strategy



 

Reducing greenhouse gas emissions by at least 40%



 

Increasing the share of renewable energy to at least 27%



 

Increasing energy efficiency by at least 27%



 

Reducing greenhouse gas emissions by 85 ‐

 

90%



 

About 2/3 of the energy should come from renewable 

sources



 

A 20% reduction in EU greenhouse gas emissions from 

 1990 levels;


 

Raising the share of EU energy consumption produced 

 from renewable resources to 20%;


 

A 20% improvement in the EU's energy efficiency.

Energy strategy:

To 

 

achieve 

 

these 

 

goals,

 

significant 

 

investments 

 

need 

 

to 

 

be 

 

made 

 

in 

 

new 

 

low‐carbon 

 

technologies, 

 renewable energy, energy efficiency and grid infrastructure

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Objectives:

To

 
provide

 
the PAs

 
with instruments

 
for

 
the definition

 
and management of

 
their

 “smart

 
energy”

 
policies

Support

 
the process

 
of

 
energy

 
transition

 
(traditional

 
to

 
renewable)  and to

 
provide

 the needed

 
knowledge

Demonstrate

 
the importance

 
of

 
data integration to

 
optimize

 
and improve

 
the use

 
of

 energy

 
resources: real

 
time

 
sensors

 
(enviro/climate/energy

 
consumption), smart

 metering, smart

 
grid

To

 
activate

 
and test, on real

 
use

 
cases

 
with high added

 
value, new

 
public‐private

 collaborations

To

 
create an

 
environment

 
which

 
favours

 
the economic

 
development

 
at territorial

 level

 
by

 
exploiting

 
the opportunities

 
from

 
the energy

 
transition

 
and the ICT 

 potentiality

5 pilot
 

cases
 

(IT, GR, PT, FI, ES)

GREEN ENERGY Scenario

GeoSmartCity Workshop, Oeiras, 11th May 2016
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UNDERGROUND SCENARIO

Maria Cabello
mcabello@tracasa.es 

GeoSmartCity Workshop, Oeiras, 11th May 2016
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• Different infrastructure under the same area

• Unconnected information for the management of assets and 
 systems  (damages during maintenance activities)

• Environmental  impact  infrastructure

• Safety and security

Underground Context

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Objectives:  enforce

 
the dialogue

 
between

 
utility companies

 
and Public 

 Administrations

 
to

 
improve

 
the sharing

 
of

 
underground data and the data flow toward

 and from

 
the Public Administration. 

Benefits: 

•access to
 

updated

 
data, to

 
speed

 
up the planning process, the development

 
and the 

 control

 
of

 
works

•Integration of
 

underground data with territorial

 
data to

 
search

 
for

 
papelines

 
located

 in risk

 
zones

 
(hydrogeologic, hydraulic, sysmic…) and that

 
need

 
a specific

 
monitoring

•Availability
 

of

 
Apps

 
and Augmented

 
Reality in the daily

 
management of

 
utility 

 networks

 
and to

 
optimize

 
emergecy

 
interventions

•Involvement

 
of

 
citizens

 
which

 
are asked

 
to

 
signal, through

 
their

 
smartphones, 

 possible

 
failures

 
of

 
the utility networks

 
(crowd‐sourcing)  

6 pilot
 

cases
 

(ES, IT, PT, BE, CZ, PL)

UNDERGROUND Scenario

GeoSmartCity Workshop, Oeiras, 11th May 2016



26GeoSmartCity Workshop, Oeiras, 11th May 2016



27

Use Cases   
and   

Requirements

GeoSmartCity Workshop, Oeiras, 11th May 2016
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PROJECT PHASES

Use case analysis 
and description

Requirements 
analysis and 
description

Technical 
specifications

Real 
Deployment

GeoSmartCity Workshop, Oeiras, 11th May 2016
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5 pilot cities involved in this scenario
‐

 
Reggio Emilia (Italy)

‐
 

Maroussi (Greece)
‐

 
Oeiras (Portugal)

‐
 

Turku (Finland)
‐

 
Girona (Spain)

13 Use Cases collected

59 requirements (functional, non‐functional, generic)

Green Energy Pilots

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Use cases
‐ Publication of energy performance of municipal buildings
‐ Publication of energy performance of other buildings

General objectives
‐ Integrate geodata and energy data for strategic purposes
‐ Provide integrated open geodata

Main requirements
‐ Estimate energy performance and CO2 emissions
‐ Energy maps and reports, interoperable access to data

Reggio Emilia (Italy)

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Use cases
‐ Data collection via field survey and crowdsourcing
‐ Energy map creation
‐ Data publication

General objectives
‐

 
Enable citizens and SMEs to make valuable comments and 

 enhance their energy consumption behavior

Main requirements
‐Mobile app for editing buildings’

 
properties

‐ Searching capabilities for buildings
‐ Provide open geodata through the hub

Maroussi (Greece)

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Use cases
‐ Urban sustainable planning tool
‐ Zero‐balance calculation
‐ Calculation of energy performance of buildings

General objectives
‐Monitor energy consumption in public buildings 
‐ Achieve a balance between various urban areas

Main requirements
‐ Calculate solar potential and electric balance
‐ Reports, statistics

Oeiras (Portugal)

GeoSmartCity Workshop, Oeiras, 11th May 2016



33

Use cases
‐ Selecting green route
‐ Green driving
‐ Green parking

General objectives
‐

 
Shift 

 
from 

 
private 

 
to 

 
public 

 
transportation 

 
in 

 
commuter 

 traffic
‐

 
Acquire 

 
real‐life 

 
information 

 
that 

 
can 

 
be 

 
utilized 

 
in 

 
city 

 planning and decision making

Main requirements
‐ Bike routing, bus timetables, paths for commuters
‐ Estimation of fuel consumption, collect stats

Turku
 

(Finland)

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Use cases
‐ “I want to ride my bicycle, I want to ride it where I like”
‐ Find healthy bike route

General objectives
‐ Encourage alternative/light transportation
‐ Involve city users and stakeholders in data integration

Main requirements
‐ Provide updates to OpenStreetMap
‐ Estimate pollution, calculate bike routing

Girona (Spain)

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Green Energy Scenario

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Green Energy Scenario

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Green Energy Scenario

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Green Energy Scenario

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Green Energy Scenario

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Green Energy Scenario

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Status
• 6 pilot sites in EU  
• 12 Use

 
cases

• 53 User/System Requirements

Commonalities

• The improvement of the efficiency of the underground network 
 management (mainly in terms of integration of resources from 

 different actors)
• The citizen involvement (crowdsourcing mobile apps)

Underground Pilots

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Use cases:
• Consulting real-time data of the water supply and sanitation systems in a GIS 

viewer.
• Check smart sensor values or incidents in networks

General Objectives:
• They want to improve the water and sewage  GIS existing platform:
• Integrating real-time information provided by smart sensors through a SCADA 

system (a computer system for gathering and analyzing real time data) 
• Consult a map with values from sensors or incidents from SCADA

Main requirements:

• The SCADA system should be linked to the GIS through 
standardized protocols

• An interface should enable the user to communicate 
with the SCADA system to consult the real-time data 

• The platform should enable the user to generate 
thematic maps (geoprocessing)

Pilot
 

in Pamplona (Spain)

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Use cases:
• Underground Cadastre
• Field works
• Underground networks and environmental hazards

General Objectives:
• Integrate different underground information layers from different actors (mainly 

Municipality and Multi-utilities)
• Include INSPIRE compliant data in the city underground data management 

workflow (Harmonisation of gas, water and sewer datasets)
• Use of mobile client for data management
• Use of advanced visualization techniques such as Augmented Reality
• Use of a high precision positioning (GNSS) device integrated with mobile client for 

field works
• Intersection between Underground Network and Environmental Hazard 

information

Pilot
 

in Genova (Italy)

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Main requirements:
• An authenticated user must approve the 

crowdsourcing inputs to appear on the map.
• The web client should ensure different  

authentication levels depending on user roles.
• Open data: All information must be available to be 

used by applications from other stakeholders.

Use cases:
• Underground Event Management

General Objectives:
• The Municipality wants to implement an event management platform.
• This platform will take shape in a mobile crowdsourcing app for characterization 

and location of ruptures in water network.
• The System shall serve as a Metadata and Open Data provider through Web 

Services (WMS, WCS, ...).

Pilot
 

in Oeiras (Portugal)

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Use cases:
• Mobile application

General Objectives:

• Focus the provision or volunteered geographic information (VGI) trough a 
mobile app to report a problems on the public underground infrastructure. 

• Use of mobile clients by municipalities and companies technicians (equipped with 
innovative visualization features such as Augmented Reality) to support the 
management and update of existing data on the field.

Main requirements:

• Take a picture, determine local position, user comment and send it to appropriate 
service.

• Read data from dedicated WFS and display them in AR environment.

Pilot
 

in South Moravian
 

Region
 

(CZ)

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Use cases:

•An integrated WebGIS platform giving the ability to verify/update basic information 
on the underground networks and to share the data in order to clarify the ownership 
issues.

General Objectives:

•Similar to the Genova case, this pilot also focuses on the integration and 
harmonization of the underground network data coming from the municipality and 
the Utility companies.
•Data and specialized services will be integrated in existing GIS platform supporting 
an integrated approach on the management and maintenance of the networks.

Main requirements:

•Mobile and web clients
•Authenticated access to information and permission roles

Pilot
 

in Ruda
 

Śląska
 

(Poland)

GeoSmartCity Workshop, Oeiras, 11th May 2016
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General Objectives:
• Focus on the conformance of the Flanders sewer network data to INSPIRE 

specifications
• Manage sewage network from a mobile/web client application 
• Integrate in the system a crowdsourcing component so the sewage database 

can be consulted by the public in order to report possible anomalies or remarks.

Main requirements:

• The application must give the opportunity to professionals to enter data, upload 
different files and to propose changes to geodata.

• The updates (by the users) are live but will only be implemented in the sewage 
database after validation.

Use cases:

• Mobile application for the management of the 
sewage database

• Crowd-sourcing tool

Pilot
 

in Flanders
 

Region
 

(Belgium)

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Underground Scenario

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Underground Scenario

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Underground Scenario

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Underground Scenario

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Underground Scenario

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Underground Scenario

GeoSmartCity Workshop, Oeiras, 11th May 2016
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Underground Scenario

GeoSmartCity Workshop, Oeiras, 11th May 2016



55

11:15‐12:15 Smart cities in Portugal

•

 

Urban Analytics –

 

accelerating the development of smart cities – Miguel Castro Neto

 

(Nova 

 
IMS)

•

 

Oeiras Urban Analytics Hub – Silvia Breu

 

(Municipality of Oeiras)

•

 

Gendering Smart Cities. Time‐spaces in Lisbon Metropolitan Area ‐

 

Margarida Queirós

 

(IGOT)

12:15 ‐

 

13:00
Networking and conclusions

•

 

Exploitation towards Thematic Communities, Training Framework and stakeholders 

 involvement ‐

 

G. Saio

 

(GISIG)

•

 

Discussion and workshop conclusions ‐

 

Nelson Mileu

 

& João

 

Melo

 

(Municípia)

See more in the next
 

presentations…

GeoSmartCity Workshop, Oeiras, 11th May 2016
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