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1st semester
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Lecturers

Carla Silva (Teóricas) camsilva@ciencias.ulisboa.pt

Pedro Nunes (Práticas) pmnunes@fc.ul.pt

Theory & practice Monday 14h-16h 1.3.33A

Practice 4ª 16h-18h30 1.3.33A
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Program

# Class Content

1 Definition of sustainability in transports; Transports classification; historical evolution

2 Transport sector share energy emissions; Energy conversions, primary energy, final 

energy, useful energy; Minimum energy and emissions in mobility, characterization of 

mobility patterns P#1

3 Propulsion technologies, internal combustion engines, electric motors, fuel cells, local 

and global emissions

4 World Health Organization, Directives, standards for emissions, air quality index P#2

5 Emission inventory models, micro to macro, motor vehicle dynamics P#3

6 Arduino-autonomos cars

7 Air quality networks

Measurement equipment-APA Qualar-Airpointer-QART

8 EcoKart-conversion of gasoline to electric karts

9 Life cycle analysis

10 Water, land use, resources scarcity and carbon footprint

11 Carbon footprint in transport

12 Carbon footprint in transport P#4

13 Final assignment

14 Final assignment
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Program

# Class Data Content

1 Survey

2 Survey

3 Survey

4 COPERT V

5 COPERT V

6 COPERT V

7 COPERT V

8 Arduino/project

9 Arduino/project

10 Arduino/project

11 Arduino/project

12 Arduino/project

13 Final assignement

14 Final assignement
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Program

Practice goals: 

• Survey methodology to know mobility patterns and how to know the

evolution of mobility patterns;

• COPERT;

• Arduino/autonomos car.
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Evaluation: on a week basis

Survey Same 

weightCOPERTV

Arduino car

problems

Exam/final assignement 30 %

471178 Mobilidade Sustentável 1º Semestre 1ª Época 21-01-2019 Seg
16:30:00 19:30:00 03:00:00 6.2.49 | 6.2.50 miEEA

471178 Mobilidade Sustentável 1º Semestre 2ª Época 08-02-2019 Sex
09:00:00 12:00:00 03:00:00 6.2.49 | 6.2.50 miEEA

471178 Mobilidade Sustentável 1º Semestre É. Especial 22-07-2019 Seg
09:00:00 12:00:00 03:00:00 3.1.07 miEEA
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At the end:

� Know the contribution of the transport sector for energy consumption of 

fossil and renewable origin and know its contribution to emissions;

� Distinguish between local and global emissions;

� Know typical values of energy consumption MJ/(p.km) and emissions 

g/(p.km);know how to design a survey about mobility patterns;

� Know the different technologies available and its share in the fleets;

� Know how to do an emission inventory;

� Know how scenarios and impacts on energy and emissions;

� Compare different transport system in a life cycle perspective;

� Estimate carbon footprints.
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16 de Setembro
Marginal sem carros
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relacionada com a qualidade do ar das nossas cidades. Tendo em conta os crescentes 
problemas relacionados com o uso do automóvel

16 a 22 de setembro semanda Europeia da mobilidade

Council Directive 96/62/EC of 27 September 1996 on ambient air quality assessment 
and management 

2001 dia europeu sem carros
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Catamarã “Energy Observer” http://www.energy-observer.org/
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Catamarã “Energy Observer” http://www.energy-observer.org/

Exposição Energy Observer Village

De 21 a 30 de setembro, entre as 10h e as 20h

Doca da Marinha, frente ao Campo das 
Cebolas

Entrada livre (sem necessidade de marcação). 
Terá informação sobre o barco e a expedição e 
conteúdo interativo, nomeadamente 
experiência de visita ao barco através de 
realidade virtual. 
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Modes of transport
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• Passageiros e mercadorias motorizados

Modes….



1ºSementre 2018-2019 |  Mobilidade Sustentável

Carla Silva camsilva@fc.ul.pt 20

Classification….

Autonomous
Level 4 or 5 

Semi-
Autonomous

Level 0
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Soft modes (modos suaves ou activos)

• Passageiros e mercadorias suaves

Modes….
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e.g. O táxi é transporte individual 
público de passageiros rodoviário 
motorizado

Uber transporte individual público de 
passageiros rodoviário motorizado

Classification….
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e.g. O autocarro é transporte colectivo de 
passageiros, publico, rodoviário, motorizado

Classification….
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e.g. O car-sharing é transporte 
individual de passageiros publico, 
rodoviário motorizado 

Classification….
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e.g. O bike-sharing é transporte 
individual de passageiros publico, 
rodoviário (motorizado no caso das 
elétricas) 

Classification….
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History…..and…future
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History…..and…future

New York on the 1800’s
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History…..and…future

Lisbon on the 1800’s, CARRIS carriage
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History…..and…future

Lisbon Av. 24 Julho 1912, CARRIS electric tram



1ºSementre 2018-2019 |  Mobilidade Sustentável

Carla Silva camsilva@fc.ul.pt 30

History…..and…future

Walk….always….Energy????
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History…..and…future

Walk….always….Energy????
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History…..and…future

∼∼∼∼ 1000 km/h

∼∼∼∼ 200 km/h

∼∼∼∼ 10-20 km/h

∼∼∼∼ 5 km/h
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Sustainability
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“a more sustainable transportation system” as “one which provides affordable 

access to freight and passenger service and does so in an environmentally 

sound and equitable manner” 

“transport that meets the current transport and mobility needs without 

compromising the ability of future generations to meet these needs” 

William R. Black
Department of Geography, Indiana 

University, Bloomington, Indiana 47405, 

USA

Sustainability

Black, 1996

Black, 2010, from “Department
transportation Canada, 2003”
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O que é a mobilidade sustentável?

Satisfaz as necessidades de acesso/deslocação

Compatível com a saúde dos seres humanos e 

dos ecossistemas

Reduz ao mínimo o consumo de fontes não 

renováveis, reutiliza e recicla seus compostos 

e reduz ao mínimo o ruído e a utilização da 

terra

Tem custos aceitáveis, funciona 

eficientemente, oferece a  

possibilidade de escolha do modo 

de transporte e apoia uma  

economia dinâmica e o 

desenvolvimento regional
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�Planning

�Mobility management

55 Indicators– Joint Research Centre 

7 INDICATORS

A – Transportes Públicos 
B – Mobilidade Pedonal e Acessibilidade 
C – Mobilidade Ciclável
D – Planos e Projetos
E – Acalmia de Tráfego 
F – Sensibilização

Sustainability indicators
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What is sustainable mobility?

SHARED MOBILITY
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What is sustainable mobility?

19 INDICATORS
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What is sustainable mobility?
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What is sustainable mobility?

World Business Council for 

Sustainable Development

Sustainable Mobility Project 2.0 (SMP2.0)

Indicators Work Stream - 2ndEdition

http://wbcsdpublications.org/wp-
content/uploads/2016/01/SMP2.0_Sustainable
-Mobility-Indicators_2ndEdition.pdf
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What is sustainable mobility?

World Business Council for Sustainable Development

“Sustainable mobility is the ability to meet society’s 

need to move freely, gain access, communicate, 

trade and establish relationships without sacrificing 

other essential human or ecological values, today 

or in the future.” 

(Source WBCSD, Mobility 2030: Meeting the 

challenges to sustainability, 2004)
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What is sustainable mobility?

DIMENSIONS INDICATORSvs

4 dimensions- 19 Indicators
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What is sustainable mobility?

19 INDICATORS
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Indicators of sustainable Mobility

19 INDICATORS
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What is sustainable mobility?

DIMENSIONS INDICATORSvs

5 dimensions- 55 Indicators
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Indicators of sustainable Mobility

55 Indicators– Joint Research Centre 

http://publications.jrc.ec.europa.eu/repository/bitstream/JRC54971/sust_transp_ind_report_final.pdf
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Indicators of sustainable Mobility
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Indicators of sustainable Mobility
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Indicators of sustainable Mobility
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You learned….

• Transport classification- examples;

• Evolution in speed-motorization;

• Energy and emissions baseline.

• What is sustainable mobility;

• Dimensions and indicators- examples;



Obrigado




