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CITIDEP promove redesredes
com cientistas, professores e alunos

Uso da InternetInternet (web broadcast) e videoconferenciavideoconferencia para alargar
acesso de areas remotas e comunidades no estrangeiro

Lisbon schools wereLisbon schools were
part of the Benzenepart of the Benzene
sampler netsampler net

Edinbourgh (UK)

Manchester (UK)

Nantes (Fr)

Viana do Castelo (Pt)

Lisboa (Pt)

Açores Islands (Pt)



2003 PEOPLE -  Quebrando barreiras geográficas e etárias

“O ar existe”, alunos do básico
no Lab. com alunos do secundário

Videoconferencia
+ Internet broadcasting
 e chat com alunos
do 2º e 3º

Alunos em Lisboa despedem-se de
alunos em Viana do Castelo



NecessidadesNecessidades:: ProblemasProblemas::

Dados de ExposiçDados de Exposiçãão Pessoalo Pessoal

SensibilizaçSensibilizaçãoão

Promover vocaçPromover vocações cientificasões cientificas

Promover CidadaniaPromover Cidadania

Caros, Exigem muitos RecursosCaros, Exigem muitos Recursos

Superficial, NSuperficial, Não sustentadaão sustentada

Politicamente correctoPoliticamente correcto n não chegaão chega

Requer recursos e motivaRequer recursos e motivaççãoão

www.citidep.pt   •    www.eurolifenet.eu  •  www.citidep.net

CITIDEP - Centro de Investigação de Tecnologias
de Informação para uma Democracia Participativa

AMBIENTE-EDUCAÇÃO-CIDADANIA



Em cada Escola EuroLifeNet, alunos e professores criam um
“EuroLifeNet Node” (parte da rede Europeia), e mantêm
registo de indicadores medidos neste “Nó”.

Bio-Physics measures at the Node

EURO-LIFE-NET:

Node ID: School, GPS Long/Lat/Z, type

Socio-economic measures in a circle (or
grid) centered at the Node

Composite data (tracing data around the
node, eg. students carrying sensor 24h

measuring personal exposure, with diary)

CITIDEP PROGRAMCITIDEP PROGRAM

Nodes may be indoor or outdoor

Program timetable: Set-up (2005-06) ; Pilot Project (2006-07) ; Expansion (2007-2014)Program timetable: Set-up (2005-06) ; Pilot Project (2006-07) ; Expansion (2007-2014)



Todos os “EuroLifeNet Nodes” partilham os dados entre si
e com a comunidade cientifica e técnica, “alimentando”
registos oficiais, como parte da sua actividade curricular.

Data validation procedures with institutions

EURO-LIFE-NET:

Adoption of common data protocols

Sets of tool kits for schools and teachers

Use of integrating tools and architectures*

Events inter-schools and public awareness

Scalable + modular, easy procedure to join

* BOINC - * BOINC - Berkeley Open Infrastructure for Network Computing (boinc.berkeley.edu) / GLOBE  (www.globe.gov)

CITIDEP PROGRAMCITIDEP PROGRAM



Projecto Piloto com foco nas Particulas (PM 2.5), apoiando
redes EU (APHEIS, JRC/IES) e a estratégia EU do binómio “ambiente-saúde”
e da UN “Década da Educação pelo Desenvolvimento Sustentável”

Local partnerships with Schools +
Research Institutions + Gov/PAdmin +

Environment/Healh Institutions + NGOs +
Civic/Citizen Social Movments

EURO-LIFE-NET:

Scientific Coordination by IES-JRC

Schools in EU, distributed East-West,
North-South, urban and non-urban

Portable PM samplers + local station (right)

CITIDEP PROGRAMCITIDEP PROGRAM (with IES-JRC kind support)(with IES-JRC kind support)

Pilot project timetable: Set-up (2005-2006) ; School implementation (2006-2007)Pilot project timetable: Set-up (2005-2006) ; School implementation (2006-2007)Program timetable: Set-up (2005-06) ; Pilot Project (2006-07) ; Expansion (2007-2014)Program timetable: Set-up (2005-06) ; Pilot Project (2006-07) ; Expansion (2007-2014)



Students carry portable PM sampler (right),
a portable GPS and make a 12 h diary

EURO-LIFE-NET:

IES-JRC equips* EuroLifeNet schools and
coordinate scientific procedures

Other associated projects may benefit from
this pilot EuroLifeNet project, and amplify it

One student at a time, with different habits
and trajectories, will provide a rich map

CITIDEP PROGRAMCITIDEP PROGRAM

* IES-JRC will lend the PM samplers to designated schools, for the project duration* IES-JRC will lend the PM samplers to designated schools, for the project duration

(with IES-JRC kind support)(with IES-JRC kind support)

Projecto Piloto com foco nas Particulas (PM 2.5), apoiando
redes EU (APHEIS, JRC/IES) e a estratégia EU do binómio “ambiente-saúde”
e da UN “Década da Educação pelo Desenvolvimento Sustentável”



Os aparelhos permitem extração de dados imediata, para análise e
discussão. Em conjunto com GPS e o indispensável “Diário de Bordo”
dos alunos, são uma poderosa ferramenta pedagógica e cientifica.

EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM

Download movie fileDownload movie file
 ( (http://www.citidep.net/mov/PMportsampler.movhttp://www.citidep.net/mov/PMportsampler.mov)

(with IES-JRC kind support)(with IES-JRC kind support)



EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM

What to measureWhat to measure

When to measureWhen to measure

Use of dataUse of data

How long to measureHow long to measure

How to measureHow to measure

Network SynchronismNetwork Synchronism

Experts & scientistsExperts & scientists TeachersTeachers Civic actionCivic action

(with IES-JRC kind support)(with IES-JRC kind support)



EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM

Ministry of EducationMinistry of Education

Non-Governmental OrgsNon-Governmental Orgs

JRC - IESJRC - IES

Ministry of ScienceMinistry of Science

Experts & scientistsExperts & scientists TeachersTeachers Civic actionCivic action

(with IES-JRC kind support)(with IES-JRC kind support)

Building PartnershipsBuilding Partnerships::

Ministry of EnvironmentMinistry of Environment

SchoolsSchools
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EURO-LIFE-NET:
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EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM

What to measureWhat to measure

When to measureWhen to measure

Use of dataUse of data

How long to measureHow long to measure

How to measureHow to measure

Network SynchronismNetwork Synchronism

Experts & scientistsExperts & scientists TeachersTeachers Civic actionCivic action

(with IES-JRC kind support)(with IES-JRC kind support)

A Joint Agenda:A Joint Agenda:



EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM (with IES-JRC kind support)(with IES-JRC kind support)

Experts & scientists Teachers Civic action

What to
measure

PM 2.5 No strong preference PM 10

When to
measure

• Seasonal
• Also weekend/night

• According to curricula
• Day only, no w/e

• When pollution is
worse

How long to
measure

1 month minimum, at
least twice a year

1 or 2 weeks, at most
twice a year (2/year)

As long as possible

How to
measure

Always same person
per period / sampler

Many different students
per period

As many students as
possible, also adults

Network
synchronism

Little sync. value;
Concentrate all
resources one site at
a time

High sync. value; All
schools in sync, for short
periods of time <= 2/year

High sync. value; All in
sync, as frequently as
possible

Uses of data • Correlate with
regular monitoring
network data;
• Environment/health
correlations

• Relate with other
course curricula;
• Curricula update,
exciting participatory
science methodology;
• Student debate/raising
awareness.

• Public raising
awareness;
• Data as political tool
for stronger regulation;
• Call for more
monitoring and pro-
active solutions.



EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM

What to measureWhat to measure

When to measureWhen to measure

Use of dataUse of data

How long to measureHow long to measure

How to measureHow to measure

Network SynchronismNetwork Synchronism

Experts & scientistsExperts & scientists TeachersTeachers Civic actionCivic action

(with IES-JRC kind support)(with IES-JRC kind support)

A Joint Agenda:A Joint Agenda:



EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM

TRAININGTRAINING

(with IES-JRC kind support)(with IES-JRC kind support)

ExpertsExperts

TeachersTeachers



EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM

TRAININGTRAINING

ExpertsExperts

TeachersTeachers

(with IES-JRC kind support)(with IES-JRC kind support)



EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM (with IES-JRC kind support)(with IES-JRC kind support)

PROGRAM  [2005 - 2014]
PILOT PROJECT [2006 - 2007]    EXPANSION [2008->]

Students: Students: 665665
(measuring:(measuring: 235)235)
Teachers: Teachers: 5151
Researchers:Researchers: 1111
Experts:Experts: 55

HighSchools:HighSchools: 1010
Universities:Universities: 44
Research C.:Research C.: 55
NGOs:NGOs: 33



EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM (with IES-JRC kind support)(with IES-JRC kind support)

LISBOA LISBOA CLUSTERCLUSTER : :

• CITIDEP Lisboa

• Ministry of Environment, Lisbon V.T.
Air Quality Division

• Universidade Nova Lisboa
 Dpt Ambiente

• Instituto de Ciências Sociais-UL
• 1 partial post-doc

• 3 Highschools
Pedro Nunes, Maria Amalia
Anselmo Andrade (Almada)

• 1 Elementary school (Torel)
Classes:   15  basic + sec. (14-17)Classes:   15  basic + sec. (14-17)
Students:  340 (82 with devices)Students:  340 (82 with devices)
Teachers: 18Teachers: 18



EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM (with IES-JRC kind support)(with IES-JRC kind support)

LISBOA LISBOA CLUSTERCLUSTER : :
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EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM (with IES-JRC kind support)(with IES-JRC kind support)

Açores Açores CLUSTERCLUSTER : :

• CITIDEP Açores

• 1 Highschool
 Escola Secundária 
Jerónimo de Andrade,

 Angra do Heroismo, Açores 

Classes:    4  basic + sec. (12-19)Classes:    4  basic + sec. (12-19)
Students:  80 (24 with devices)Students:  80 (24 with devices)
Teachers:  4Teachers:  4



EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM (with IES-JRC kind support)(with IES-JRC kind support)

Açores Açores CLUSTERCLUSTER : :
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Açores Açores CLUSTERCLUSTER : :



EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM (with IES-JRC kind support)(with IES-JRC kind support)

VIANA do CASTELO VIANA do CASTELO CLUSTERCLUSTER : :

• Escola Superior de Educação-IPVC

• Universidade do Minho, Dpt Fisica
• 1 Master Thesis

• CITIDEP Viana do Castelo

• 2 Highschools
Ponte de Lima, 
Póvoa Varzim

Classes:    2  basic + sec. (14-17)Classes:    2  basic + sec. (14-17)
Students:  45 (39 with devices)Students:  45 (39 with devices)
Teachers:  4 + 3 (ESE)Teachers:  4 + 3 (ESE)



EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM (with IES-JRC kind support)(with IES-JRC kind support)

VIANA do CASTELO VIANA do CASTELO CLUSTERCLUSTER : :



EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM (with IES-JRC kind support)(with IES-JRC kind support)

VIANA do CASTELO VIANA do CASTELO CLUSTERCLUSTER : :



EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM (with IES-JRC kind support)(with IES-JRC kind support)

VIANA do CASTELO VIANA do CASTELO CLUSTERCLUSTER : :



EURO-LIFE-NET:
CITIDEP PROGRAMCITIDEP PROGRAM (with IES-JRC kind support)(with IES-JRC kind support)

MILAN MILAN CLUSTERCLUSTER::

• Mamme Antismog di Milano

• Milan Istituto dei Tumori

• 3 Highschools

• CITIDEP Firenza

Classes:   7  basic + sec. (13-18)Classes:   7  basic + sec. (13-18)
Students:  200 (90 with devices)Students:  200 (90 with devices)
Teachers: 12Teachers: 12
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• PM 2.5  (24 h)

Exemplo de medições por um aluno
- Lisboa Novembro 2006



• Percurso Medição (24 h)

Exemplo de medições por um aluno
- Lisboa Novembro 2006



. Aluno com
fumadores
em casa

. Modo de
transporte:
carro

Almada



Ponte de Lima

. Aluno não
fumador e
sem
fumadores
em casa

. Modo de
transporte:

autocarro e
a pé



Açores – Ilha Terceira

. Aluno
com
fumadores
em casa

. Modo de
transporte:
autocarro,
carro e a
pé

. Casa
próxima
de zona
com
trânsito



Lisboa
ES Pedro Nunes

. Aluno não
fumador e
sem
fumadores
em casa

Modo de
transporte: a
pé



Resultados  Preliminares

Fontes : Tabaco, Trafego, Cozinhados
Ar Interior vs. Exterior - Medir só o Ar Exterior não serve

– Comportamento Actores:

• Alunos (capazes de seguir protocolo cientifico, motivações muito
dispares)

• Professores (capacidade de integração curricular, mas pontos de
sobrecarga extra-curricular)

• Pais (apoio e curiosidade - algumas excepções, eletricidade…)
• Cientistas (inovação metodológica quando desafiados)
• Politicos (apoio politico, quase nulo apoio financeiro)



Media



Media



Media



Media



Media



O QUE SE SEGUE…

• Mais Escolas!  As “Eco” são bem-vindas… :)

• Alargar leque de medidas, discussão dos
resultados, mais interacção.

• Programa de “Certificação EuroLifeNet”
   (selo de qualidade e rigor, como fonte de

monitorização e produção cientifica “séria”)



Parceiros:

www.eurolifenet.eu

EuroLifeNet / CiênciaViva



Escolas EuroLifeNet:
(Portugal)

• Escola Secundária de Ponte de Lima
• Escola Secundária de Rocha Peixoto, Póvoa do

Varzim
• Escola Secundária Maria Amália Vaz de

Carvalho, Lisboa
• Escola Secundária Pedro Nunes, Lisboa
• Escola Secundária Anselmo de Andrade,

Almada
• Escola Secundária Jerónimo de Andrade, Angra

do Heroismo, Açores



Contactem-nos !    pfa@citidep.net , pfa@mit.edu

EURO-LIFE-NET:

www.citidep.pt  •  www.citidep.netPedro Ferraz de Abreu

Tânia Fonseca

Anabela Neves

Melissa Shinn

Valérie Aillaud

Laura Colini

Vesna Dolnicar

CITIDEP PROGRAMCITIDEP PROGRAM

Açores

Lisboa

Paris

Florence

Lyon

Lyubliana

Internacional

José Portela

Annie Pecastaings

Viana

Bruxelas



Pedro Ferraz de Abreu, PhD
pfa@mit.edu

ISCSP-UTL - Instituto Superior de Ciências Sociais
e Politicas

MIT - Massachusetts Institute of Technology
DUSP

CITIDEP - Centro de Investigação de Tecnologias
De Informação para uma Democracia Participativa
http://www.citidep.pt/
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