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Introduction

 Our session: Assessment for Urban Solutions for Congested Roads.

 Air Pollution and Health Effects: Role and Perspectives of Simulation-Based
Approaches by Dario Gregory.

 LIFE Index-Air: A Decision Support Tool to Reduce the Exposure to Air Pollutants and
Improve the Health of Citizens Living in European Cities by Susana Marta Almeida.

 Urban areas Combination of large number of citizens and their activities.
Present high levels of Stressors.

Apart from air pollution:

 Physical stressors noise or radiation, is associated with annoyance&reduced quality
of life / climate change (e.g. extreme cold or heat stress) / aeroallergens / EMFs, etc…
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Introduction

 Large number of health stressors yet to be discovered – current state of knowledge
still has gaps and numerous uncertainties.

 Citizens are often exposed to a MIXTURE of pollutants/stressors, rather than only one.

 An urban (micro)environment needs to be characterized according to its HOLISTIC
environmental quality.

 Exposure to stressors is most meaningful where there is high density of receptors
(Congested Roads).

 Citizens spend substantial time in spaces where their corresponding activities are
likely to induce emission of potentially hazardous stressors.

High density of emitters and receptors!
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Microenvironments

The Combined ENvironmental Stressors’ Exposure (CENSE) tool characterizes
(micro)environmental urban quality in a holistic and integrated way.

Multi-stressor, multi-modal approach, in discrete urban spaces with specific
boundaries such as:

 congested roads, street canyons, squares and pedestrian zones or a
combination of those.

 typical urban microenvironments such as the interior of a passenger car,
traffic junctions, bus stations, crosswalks.

 paths by taking into account different physical activities (e.g. walking,
jogging) and/or different mobility options (e.g. cycling, motorcycling,
public bus).
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Brief Methodological insights

 Use of the combined exposure indicators theory i.e. the Exposure (CEI),
Combined Dose and Exposure (CDEI), normalized CDEF (nCDEI).

 The CDEF takes into account the potential relative intake of chemical stressors
due to the respiratory rates by considering citizens’ activities&mobility options.

 One could argue that a fast running cyclist will definitely travel through a busy
street in much less time than a pedestrian who follows the same urban path.

Average durations that typically characterize activities/modes with different
average speeds in urban spaces are accounted with normalized CEDF (nCEDF):

Both data exchange and what-if analysis are relatively simple processes.



REMEDIO International Conference:
“HORIZONTAL CONDOMINIUM AS A LIVING LAB 

FOR URBAN RENEWALS”
1 October 2019, Treviso

Brief Methodological insights

The scale of characterization:
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Brief Methodological insights
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 The majority of the local population is concentrated in and around the

city’s centre where various types of activity take place.

 Main source of air pollution is by far motor vehicle emission.

 Many individuals who live, work, mobilize, commute, shop or visit for

recreation purposes areas next to heavy traffic are exposed to high levels

of traffic-related stressors.

Interaction between different mobility options, especially in congested

roads.

Focusing on Thessaloniki city center
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Portable measurement data used for CO, VOCs, PM2.5, benzene&noise levels.

In addition, fixed-site measurements are used for PM10, NO2 and O3.

Field monitoring during hours: 9 - 11 a.m. & 19 - 21 p.m.

Participatory…monitoring



REMEDIO International Conference:
“HORIZONTAL CONDOMINIUM AS A LIVING LAB 

FOR URBAN RENEWALS”
1 October 2019, Treviso

Weighting factors and data
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WFs: relative importance to each stressor, considering the local characteristics.

An experts’ group was set up to decide upon the WFs for this case study.

The decision was made considering:

 The association with specific health endpoints.

 Perceived reliability of the available epidemiological associations.

 Perceived status of each stressor in the area compared to environmental standards.

Weighting factors and data
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Activities tab
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Results tab



REMEDIO International Conference:
“HORIZONTAL CONDOMINIUM AS A LIVING LAB 

FOR URBAN RENEWALS”
1 October 2019, Treviso

Some discussion and impact

 CDEF for mild physical activities correspond to relatively good results

compared to values for intense physical activities (e.g. when standing in a bus

stop or sit in a state of rest compared to the jogger or the fast bicycler.)

 Counterpart within a local real community. The Bicyclists Union of

Thessaloniki raised a question regarding how healthy bicycling is in heavy

burdened streets of the urban center.

 This discussion, which was also communicated by the Greek press, led to a

protection mask campaign to the members of this community.
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Some discussion and impact
 Α citizen standing for 10 min in a bus stop: excellent.

 A traffic policeman standing in the cross-road for 3 h: unhealthy to very
unhealthy, when a typical residence time in the city center is 60 min.

 35-55 min of bicycling and 20-27 min of fast bicycling: Good to barely
acceptable.

 Car driving: very good both for with heavy (45 min) and normal traffic (20 min)
conditions mainly due to low air volume rates that characterize the car driver
inhalation.

 Motorcycling which is characterized by flexibility inside the traffic of the
center: Very good for 25 min.

 Characterization of streets&urban paths (better to Walk in Ermou than P. Mela).
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 Do we measure what we...breath or what we are exposed to?

 A web interface for the visualization of case specific geo-spatial-temporal data,

useful for microenvironmental characterization in relation to other factors (i.e.

population distribution).

 The rapid development of smartphones and (micro)sensors, and in the

framework of the smart city grids, could provide valuable input to a customized

CENSE application.

Smart cities - Smart citizens: The pyramid of a participation process.

CENSE input data and the participatory dimension
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 Crowd-sourcing techniques to engage citizens in sharing knowledge and

expertise and improve their quality of life.

 Tackle citizens’ opinions, willingness and knowledge regarding alternative

behaviors/possible solutions (link to a CAP).

 Encounter sustainability threats: The combination of networks of people,

knowledge and sensors.

CENSE input data and the participatory dimension
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Collective intelligence 
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This is crucial, because 
problems still exist…

 Research has shown that an improvement of the individual and collective

behavior can be obtained if citizens are more exposed to information, and

engaged as part of a community.

 However, the participation of citizens is not sufficient enough.

 Problems are usually addressed separately, with a top-down approach.

Smart citizens approach is a bottom-up approach.

Meet-in-the-middle approach! 
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Main conclusions

User friendly design, making it possible for inexperienced users.

Authorities can determine priorities to decrease the impact of environmental

stress on the urban population, based on the CENSE output.

 Decision to promote localized urban solutions: i.e. pedestrianization of the

heavy burdened streets, designing of bicycle lanes, assess different mobility

options in dense urban areas, etc.

 Beneficial to citizens, since it provides the basis for the selection of less

polluted urban paths, where the individuals’ co-exposure will be minimized.



REMEDIO International Conference:
“HORIZONTAL CONDOMINIUM AS A LIVING LAB 

FOR URBAN RENEWALS”
1 October 2019, Treviso

Main conclusions

The CENSE tool promotes a “socially-oriented” hybrid approach / ICT is
crucial for such an approach.

The importance of micro-environmental monitoring and characterization.

The necessity of considering environmental pollution in urban areas in a
hybrid, holistic and micro-environmental way.

Motives and tools to enable citizens to become “smart movers”.

As the world population mobilizes - Smarter and more energy-efficient
mobility options.

Inform, Empower, Participate, Interact towards collective intelligence…



REMEDIO International Conference:
“HORIZONTAL CONDOMINIUM AS A LIVING LAB 

FOR URBAN RENEWALS”
1 October 2019, Treviso

For more details: vlahoco@auth.gr

Thank you for your attention! 


