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Context of the work

ot

Transportation highly
contributes to air pollution.

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

Lack of citizens’ perspective

have limited the understanding of the real
benefits/impacts of street-level mobility
projects.
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Context of the work

Aim and objectives

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

Transportation highly
contributes to air pollution.

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

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

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

ot

 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.
Lack of citizens’ perspective L _ .
have limited the understanding of the real  To provide insights and outline a framework for air

benefits/impacts of street-level mobility \ pollution assessment, using the comparison among
projects. \ scenarios, that can be applied by planners.
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Key findings in literature

B

Street obstacles, morphology and

users' behaviours

play a significant role (apart from the source)
in increasing or reducing the air pollution in the
street.

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.
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Key findings in literature

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

Sanchez et al (2021) I

Gehl (2021)

Source
Szopinska et al (2022)
Quantitative
Marquart et al (2022)
Fischer et al (2023) Béhiaviours
Qualitative
Adams et al (2001)
Meteorology
Cepeda et al (2017) I
Morphology
Greater London Authority (2019)
Street Desi
Ferranti et al (2019) reet Uesign
RESEARCH STREET
APPROACH AUTHORS COMPONENT
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Methodology

Objective 1

Baseline

[ Definition of the area ]

J

Data Collection

Data not suitable

Data
Processing

Suitable data
L

[ Streets selection }

Data cleaning l

CS Modelling ( canyon analysis ) | Street profile

Method:

Data collection via secondary sources.
Direct communication with key stakeholders.
Primary data collection (photographic analysis
and observation).
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Methodology

Objective 2
Objective 3

Scenarios

Scenarios ideation

!

[ Scenario Prioritisation ]

1 2 .
ADMS-Roads Scenarios | Surveys format design

1 1

; : ‘

o JHUEITE | and identification of E

_____ |_ . : respondents. !

' = 1

1 1 1 1

' Results e J --------
3 ' cleaningand | HYBRID o Sy
o ! processing | METHODOLOGY ! Application !
@ [N [ ' 1 of surveys !
‘; _________ ’
i
L_,-~" Verification ~~~ ! Data !
S~._ ofresults .-~ ' processing !

~ -

~ -
~ -
~_~-

Coherent result{ Scenario Assessment

Framework for urban
planners

Method:

Strategy selection matrix based on primary & secondary sources
/ Street sections / Interviews
ADMS-Roads / Pollution maps / descriptive statistics analysis.
Surveys and target images
Multicriteria analysis
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Area: Dresden

G Modal split

12%
Cycling

&
39% Car

27%
Walking

22% Public
Transport

.}k Mobility strategy

Traffic calming (Tempo 30) and intermodal areas
(MOBIPoints).

Pollution

NO,: Annual average limit above permitted levels.

PM.: PM,, values remain under the thresholds. No
information about PM, .

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

Source: Dresden SUMP 2015

Population:

561,002

inhabitants

Selected
street
Location

High income centre
(Altstadt, Neudstadt)
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Kesselsdorfer Street

=) Two-Way

9 One-way

= Bikelanes
= = = Tram route
Tram stops
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Scenarios

- ~
s
/
CS /
Current Scenario |
: Possible futures for Kesselsdorfer
— : Street
=5 A !
- HH == | Based on
I » strategies from case studies,
|
= HH == I ¢ goals from urban plans,
' o future urban projects for the area,
'\T I and
. |
B I « conversations with stakeholders.
wwwwwwww Mz ‘
Standard street section from Kesselsdorfer St. (from Section 2) \
\
~ ~ -
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Scenarios

CS

Current Scenario

2
2
2 H

2 H

33m

——
pele o
= EBE @ mEE |

zm 185m 05 am
Strestear Drive ane ke lane | Sidewalk

Standard street section from Kesselsdorfer St. (from Section 2)
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ES-OPT

Exploratory Scenario Optimistic - Future project Phase 7

O‘zO Formal bike lane + parking restriction

2 H]
S
2 H

Gy Traffic increase in 11.8%

=iz ®

17 2n B .- .-

|
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|
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Drive lane. Bice lane. ‘ ‘ Sidewslk

33m
Sidewslk
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® Designated parking areas in
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Scenarios

CS

Current Scenario

2
2
2 H

2 H

33m

——
pele o
= EBE @ mEE |

zm 185m 05 am
Strestear Drive ane ke lane | Sidewalk

Standard street section from Kesselsdorfer St. (from Section 2)
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ES-RAD

Exploratory Scenario Radlical - Future project Phase 2

Only public transport + bigger sidewalks

Traffic reduction in 11.8% (x3)

3.5% increased for PT

Designated parking areas in
secandary streets
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Scenarios

4
/
CS /

Current Scenario |
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Exploratory Scenario Setback (Car-centered)
4 . .
ﬁ Sidewalk reduction + more car lanes
a\ Traffic increase in 11.8% (x3)
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Results:
ADMS-Roads

Dispersion model

Specs
Type of input Year Details Features
Hourly & Daily:
Temperature
Dresden Strehlen Station (01051). i
Meteorological i ( ) Dew !’ant
dat 2022 Elevation: 7 m. from street. Humidity
o Coordinates: 51.0248, 13.775 Precipitation
Wind Dir - Wind Speed
Air Pressure
Average Daily Weekday Traffic. .
Traffic flow 2022 Only number of cars (not type) Hourly (Typical day)
. 19 May 2022
Manual and automatic counts.
Emissions data 2022 Areal Pollution calculated by .Ho%rrly-and daily
software Distribution per day.
Morphological 3D Model of Dresden to calculate
P g Up to date Buildings with heights.
data Roughness.
5 receptor points
0. e \ i ‘, - B ]%/
Len” 3 2 o > &
. 3 ® + %) % "Lobtagid
‘5 ".,,a Cxendacisuate Brucke
é sw""'"'ﬁ' ?-;: %2
3 2
o e o 3
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e ns RTINS

=
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A #

11804
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Results: Dispersion model
ADMS-Roads

Maximum Average Concentrations at P3 and EU Limits Exceedence
Specs with background emissions
. . . Concentration Threshold EU Exceedence
Type of input Year Details Features Point Date Hour (ng/m?) (ng/m?) %
Hourly & Daily: Cs 14/02/2022 20 79.986 200 0
) Temperature
Meteorological Dresden Streh]en Station (01051). Dew !:qim NO: per OPT 14/02/2022 20 80.054 200 0
dat 2022 Elevation: 7 m. from street. Humidity hour
- Coordinates: 51.0248, 13.775 Precipitation RAD 14/02/2022 20 79.453 200 0
Wind Dir - Wind Speed SB 15/02/2022 20 80.191 200 0
Air Pressure
A Daily Weekday Traffic.
. verage Daily Weekday Traffic Hourly (Typical day)
Traffic flow 2022 Only number of cars (not type) cs 25/02/2022 <) 61.951 50 19.29%
. 19 May 2022
Manual and automatic counts. .
.. 2022 Areal Pollution calculated by Hourly and daily PMio OPT 25/02/2022 9 61.976 50 L
Emissions data L dail
software Distribution per day. aity RAD 25/02/2022 9 61.841 50 19.15%
Morphological 3D Model of Dresden to calculate e . .
P g Up to date Buildings with heights. SB 25/02/2022 9 62.024 50 19.39%
data Roughness.
5 receptor points
e | $: o o
: E «©8. g RLontath
:é "“’r, ‘,(-..«A.,"!\\-a‘.cl' Byucke
3 2 %

[ 4

\\ &

agensreund

ogens PRIIMISRY

e
? + * Schitingpatz \g‘
= = i
Saes = ceied 5
3 > 5194
s s 4
6275 ? s

11804

™

*: 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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Results:

ADMS-Roads

Dispersion model

Specs
Type of input Year Details Features
Hourly & Daily:
) Temperature
Meteorological Dresden S‘treh]en Station (01051). Dew F’qint
dat 2022 Elevation: 7 m. from street. Humidity
a Coordinates: 51.0248, 13.775 Precipitation
Wind Dir - Wind Speed
Air Pressure
Average Daily Weekday Traffic. .
Traffic flow 2022 Only number of cars (not type) Hourly (Typical day)
. 19 May 2022
Manual and automatic counts.
Emissions data 2022 Areal Pollution calculated by .Hmjlrly-and daily
software Distribution per day.
Morphological 3D Model of Dresden to calculate
P g Up to date Buildings with heights.
data Roughness.
5 receptor points
0 e\ 3 %g 2 it ]
- ‘:r‘;— - o A % ’?Lob,l:z/i
*i { %, b ettt Brucke
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crane 2 wEel 4
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6275

4
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*: https://www.transportpolicy.net/standard/eu-air-quality-standards

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

Maximum Average Concentrations at P3 and EU Limits Exceedence
with background emissions

Point Date Hour Concentration Threshold EU Exceedence
(ng/m’) (ng/m?*) %
CS 14/02/2022 20 79.986 200 0
NO.per  OFT 14/02/2022 20 80.054 200 0
hour RAD 14/02/2022 20 79.453 200 0
SB 15/02/2022 20 80.191 200 0
CS 25/02/2022 9 61.951 50 19.29%
PMuo OPT 25/02/2022 9 61.976 50 19.32%
daily  paDp 25/02/2022 9 61.841 50 19.15%
SB 25/02/2022 9 62.024 50 19.39%
I -— — — — — — — — — — — — — — — — — — — — — — —-— =
1
I Variation percentages reached in the scenarios I
| .
| Scenario NO: PMio PMzs |
|
I Day45 OPT 111.66% 11.79% 1M1.55% I
| pH:20h RAD 4$91.60% 466.26% $67.61% I
! SB 135.16% 135.37% 138.03% |
|
|
I Day 56 OPT 112.00% 15.12% 18.10% I
|
: P.H.:9h RAD +70.00% 422.54% 156.68% |
I SB 135.00% 114.96% 132.39% l
“ e e e o e o e e o o e e EE e EE EE o = l

Day 45: 14/02/2022  Day 56: 25/02/2022
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Results: Dispersion model

ADM S'Road S PM,, concentrations for each scenario PM, ; concentrations for each scenario
Section 4 Section 3 Section 2 Section 1 Section 4 Section 3 Section 2 Section 1
L H 1 L | L 1 1 + |
: : : \ Poblic Tansport only | i : : | PublcTomsportOnly
SEOOC DI Fip) P oIS ATOOOE N0 N o R
| S e = e e e T W W
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g € 50000
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I : ! A o Bloo 0300
S o e[ L QLR AU =) v & o o o . Lige
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Results: People experience data

Surveys

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

Scenario OPT - Future project Phase 1

o‘ao Formal bike lane + parking restriction

a\ Traffic increase

Scenario RAD - Future project Phase 2

Only public transport + emergency lanes

Traffic reduction

More vegetation and bigger sidewalks

mobil. TUM Conference 2024
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[J
A Sidewalk reduction + more car lanes

‘.;.\ Traffic increase
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Results:

People experience data

CURRENT Scenario Scenario Scenario
SCENARIO OPT RAD SB

Percentage of
respondents
perceiving heavy
traffic

94.2%

Percentage of 94.2%

respondents
perceiving pollution

70.5%

82.4%

2 Ko

Percentage of
respondents
perceiving high
noise levels
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Results: People experience data

Responses by # of participants

20

15

10

5

What would you suggest to improve this street?

20 responses

...
@ b= s

More
trees

Less
traffic

@ ® K

More Improvements  Improvements Better quality
activities/ in public in parking sidewalks and
urban transportation cycle paths
mitare More night No parking on

buses cycle paths

frequencies
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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.

mobil. TUM Conference

| What data and 5
people say"
Kesselsdorfer St cs at P3

Daily mean concentrations g
don’t exceed the WHO limits. )

Yearly average concentrations
don’t exceed EU limits.

e B o O
;‘A i10 Yearly Average(ug/m3) ﬁ}?}?jr - 2 Y
= m ,‘3 { ‘ g FlE Total responses to questionnaire: 20
%G ,:'7 % = = ;,-' . ; 1'],_'
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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.

What dat:é and ";
people say? 1

67% of respondents think the
. street has high noise levels.

50% of respondents think the
street is polluted

Daily mean concentrations
don’t exceed the WHO limits.

Yearly average concentrations
don’t exceed EU limits.

/4‘ 45% of respondents think the
traffic is noticeable but
manageable.

80% of respondents prefer
less traffic and more trees.

0\
l‘. 10 Yearly Average(ug/m3) 0i§is

129
i
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Air pollution assessment framework for (but not limited to) Dresden

sindy)

Data On-site Key stakeholders [ Urban plans /[Future projects]
analysis

L J
i N\ l \f
CONTEXTUALISATION Sirediieadile

Stakeholders Case studies | Urban plans][ Future ]

projects

sinduy

Scenarios ideation

Specific R —
scenarios
DEVELOPMENT & :

SCENARIOS
DUAL APPROACH T

[ Prioritisation and validation ]

X
{ N

>[ Dispersion Models ] [People experience dataJ(wz
Pollutant levels Perspectives and
and hotspots. solutions

( Comparative assessment )

REFINEMENT AND :
DIVULGATION
or goals

The process of project design and
implementation continues.

saweang

sawoanng
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Main conclusions & implications

A scenario that shifts to less private cars and
more use of public transport has the potential to
cut NO,, PM,,, and PM, . emissions by 91.6%,
66.26%, and 67.61%.

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.

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.

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.

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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