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Sustainable mobility strategies 
are presented as a solution not only for 
reducing air pollution, but also for a better 
quality of life.

Transportation highly 
contributes to air pollution. 

Lack of citizens’ perspective 
have limited the understanding of the real 
benefits/impacts of street-level mobility 
projects. 



The aim it to assess street air pollution, through the 
application of a hybrid methodology, within different 
street scenarios based on sustainable mobility strategies. 

• To select a study area and streets through a comprehensive 
urban analysis within Dresden. 

• To identify suitable sustainable mobility-based 
pollution reduction strategies (SMPRS) for reduce car-
related emissions. 

• To build and assess different street scenarios towards 
the reduction of car-related emissions, based on a hybrid 
methodology using a dispersion model and people 
experience data. 

• To provide insights and outline a framework for air 
pollution assessment, using the comparison among 
scenarios, that can be applied by planners. 

Aim and objectives
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For the source,
dispersion models are highly used to 
experiment with different scenarios before 
projects’ implementation. They provide 
flexibility to predict potential futures for the 
streets.

Key findings in literature
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Street obstacles, morphology and 
users' behaviours                          
play a significant role (apart from the source) 
in increasing or reducing the air pollution in the 
street.



…and what about the street obstacles, morphology and users' behaviours?

AUTHORS
RESEARCH 
APPROACH
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STREET 
COMPONENT

Key findings in literature
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Methodology

mobil.TUM Conference 2024

E
lis

a
 B

e
rn

a
l –

 A
p

ri
l 1

0
th

  



5/16
mobil.TUM Conference 2024

E
lis

a
 B

e
rn

a
l –

 A
p

ri
l 1

0
th

  

Methodology



6/16

Modal split

Mobility strategy                  
Traffic calming (Tempo 30) and intermodal areas 
(MOBIPoints). 
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Area:    Dresden

Pollution
NO2: Annual average limit above permitted levels.

PM: PM10 values remain under the thresholds. No 
information about PM2.5.                    

Noise: reduction target has been met to date but 
citizens disagree.

Population:
561,002  
inhabitants 

22% Public 

Transport

39% Car

27% 
Walking

12% 

Cycling

Source: Dresden SUMP 2015

Selected 

street
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Kesselsdorfer Street



8/16
mobil.TUM Conference 2024

E
lis

a
 B

e
rn

a
l –

 A
p

ri
l 1

0
th

  

Scenarios

Possible futures for Kesselsdorfer 

Street

Based on

• strategies from case studies, 

• goals from urban plans, 

• future urban projects for the area, 
and 

• conversations with stakeholders.

Standard street section from Kesselsdorfer St. (from Section 2)
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Scenarios

Standard street section from Kesselsdorfer St. (from Section 2)

Formal bike lane +  parking restriction

Traffic increase in 11.8%

Exploratory Scenario Optimistic - Future project Phase 1
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Scenarios

Standard street section from Kesselsdorfer St. (from Section 2)

Only public transport + bigger sidewalks

Traffic reduction in 11.8% (x3)

3.5% increased for PT

Exploratory Scenario Radical - Future project Phase 2
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Scenarios

Standard street section from Kesselsdorfer St. (from Section 2)
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Sidewalk reduction + more car lanes

Traffic increase in 11.8% (x3)

Exploratory Scenario Setback (Car-centered)
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Results:    Dispersion model

1
2

3

4

5

5 receptor points

ADMS-Roads
Specs
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Results:    Dispersion model

*: https://www.transportpolicy.net/standard/eu-air-quality-standards/

** https://www.c40knowledgehub.org/s/article/WHO-Air-Quality-Guidelines?language=en_US 
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https://www.transportpolicy.net/standard/eu-air-quality-standards/
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Results:    Dispersion model

*: https://www.transportpolicy.net/standard/eu-air-quality-standards/

** https://www.c40knowledgehub.org/s/article/WHO-Air-Quality-Guidelines?language=en_US 

1
2

3

4

5

5 receptor points

ADMS-Roads
Specs

Day 45: 14/02/2022 Day 56: 25/02/2022

https://www.transportpolicy.net/standard/eu-air-quality-standards/
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PM10 concentrations for each scenario PM2.5 concentrations for each scenario

NO2 concentrations for each scenario
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ADMS-Roads

Results:    Dispersion model
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Results:    People experience data

Surveys
17-questions questionnaire including demographics, 
perception of current condition and possible futures.

Formal bike lane +  parking restriction

Traffic increase

Scenario OPT - Future project Phase 1

Only public transport + emergency lanes

Traffic reduction

More vegetation and bigger sidewalks

Scenario RAD - Future project Phase 2

Sidewalk reduction + more car lanes

Traffic increase

Scenario SB - Car-centered
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Results:    People experience data

Percentage of 

respondents 

perceiving heavy 

traffic

Percentage of 
respondents 
perceiving pollution

Percentage of 

respondents 

perceiving high 

noise levels

Scenario
 OPT 

Scenario
 RAD 

Scenario
 SB 
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Results:    People experience data
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What data and people say?

The software indicates that yearly and daily average 
pollution thresholds are not exceeded. However, 
respondents indicate that they experience high levels 
of noise and pollution, and they would prefer more 
trees and less traffic. 
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Air pollution assessment framework for (but not limited to) Dresden



A scenario that shifts to less private cars and 
more use of public transport has the potential to 
cut NO2, PM10, and PM2.5 emissions by 91.6%, 
66.26%, and 67.61%.
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Dispersion models and people’s perceptions 
go hand in hand; however, even radical 
mobility improvements need to be 
complemented with strategies in the streetscape 
like vegetation.
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Main conclusions & implications

Tackling car-related emissions do not require to 
go as far as to implement a completely radical 
mobility scenario (that could be hindered by 
different social or economic factors) but aiming in 
that direction can contribute a significant change in 
pollution levels. 

Deep canyons prevent the dispersion of particles 
and concentrates pollutants. By identifying 
pollution hotspots will justify specific interventions 
for reducing pollution levels and protecting 
users.

Future research: including a percentage of electric vehicles and consider noise and its effects on people. 

Contemplate perspectives from different age groups like children and the elderly.
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