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Some General Notes on this session

Make sure you are muted and your camera is
turned off

This session will be recorded. You will not appear in the recording if your camera is
kept off

Include your questions in the chat, we will pose them in the Q&A at the end of
the session
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Objectives of the session

= Understand the difference between Greenhouse Gas (GHG) emissions
and air pollution

Mobilise

= |dentify the main air pollutants, their impact on health and their main
sources
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= Understand the contribution of transport to air pollution
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Welcome & Housekeeping ° Break and Poll

lcebreaker Air Quality and Transport

Introduction to Air Quality Case Study 2: Yaoundé

Questions, Feedback and
Farewell

Case Study 1: Paris
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MobiliseYourCity - a truly global Partnership with members
on 4 continents
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Latin-America and Caribbean 'l
Countries .
Colombia
Dominican Republic .
Ecuador
.

Cities
Cérdoba, Argentina Cuenca, Ecuador
Baixada Santista, Brazil Loja, Ecuador
Belo Marizante, Brazl Quito, Ecuador
Brasilia, Brazil Arequipa, Peru
Curitiba, Brazil Trujille, Peru

Fortaleza, Brazil

Recife, Brazil

Teresina, Brazil

Ibagug, Colombia

La Habana, Cuba

Santa Domingo, Dominican Republic
Ambato, Ecuador
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Donors

European Union ‘
France (AFD, FFEM, MTE)
Germany (BMUV)
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b Africa

Countries
Burkina Faso
Cameroon
Ethicpia
Madagascar
Morocco
Togo

Tunisia
Uganda

Bobo Dioulasso, Burkina Faso
Ouagadougou, Burkina Faso
Douata, Cameroon
Yaoundé, Cameroon
Abidjan, Cate d'lvoire
Bouaké, Cdte d'lvaire

Dire Dawa, Ethiopia
Hawassa, Ethiopia

Kumasi, Ghana

Mahajanga, Madagascar
Antananarivo, Madagascar
Nouakchott, Mauritania

Eastern Europe

Czernowitz, Ukraine
Lviv, Ukraine
Poltava, Ukraine
Vinnytsia, Ukraine
Zhytomyr, Ukraine

Agadir, Morocco
Beni Mellal, Morocco
Casablanca, Morocco
El Jadida, Moracco
Fes, Morocco
Kenitra, Morocco
Khemisset, Moracco
Khouribga, Morocco
Marrakech, Morocco
Sefi, Morocco

Settat, Morocco
0Oujda, Morocco
Maputo, Mozambique
Windhoek, Namibia
Niamey, Niger
Dakar, Senegal
Dodoma, Tanzania
Lomé, Togo

(o N )

Countries
India
Philippines
Sri Lanka
Thailand

Yerevan, Armenia
Thilisi, Georgia
Ahmedabad, India

Kachi, India

Nagpur, India
Medan/Mebidangro, Indonesia
Mandalay, Myanmar
Abbottabad, Pakistan
Peshawar, Pakistan
Swat / Mingora, Pakistan
Kurunegala, Sri Lanka

Al-Assima (Rabat Sald), Maracco Sfax, Tunisia
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Word Cloud: Air
quality - what does
It mean to you?

- Check the chat for instructions or
use the QR code for access

[m]5 i [m]
[
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Introduction to air quality

What does air quality mean and
why Is it important?

What are the main pollutants

and where do they come from?

Impacts of atmospheric pollution ;
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3.1

What does air quality mean and why is it
important?
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Number of deaths '1

04999 >

5000-19 999 A7
[ | 2000049999 Sh
[ 1 50000-149 999 Data not available b e
[ =150 000 Not applicadle —
AAP: Ambient air pollution

ADEME
Ambient air pollution: a global assessment of exposure 7 million premature deaths due to the effects of air
and burden of disease, WHO 2016 pollution (WHO)

Air pollution, a public health issue
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Air composition and atmospheric structure

Constitutive gases of dry air % in volume
Nitrogen (N,) 78.09
Oxygen (O,) 20.95
Argon (A) 0.93
Carbon dioxide (CO,) 0.035
> Neon (Ne) 1.810°3
£ Helium (He) 5.24 10
£ Krypton (Kr) 1.010%
Hydrogen (H,) 5010°
Xenon (Xe) 8.010°
Ozone (O,) 1.010°
L —— Radon (Rn) 6.0 1018
http.//education.meteofrance.fr/
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Emissions / concentrations

Some figures for France (CITEPA, 2020)

=  About 90% of primary particulate matter and nitrogen
oxide emissions from road transport are from diesel
vehicles

= 84% of fine particles emissions from the residential
sector are linked to heating

obilise
our City

.



Emissions /
Concentrations

=  An emission inventory consists of
recording the nature and quantity of air
pollutants emitted by different sources
according to their location and over time.
When emissions are geographically
distributed, it is generally referred to as an
emissions register.

=  Concentrations correspond to the mass of
pollutants per volume of air. They can be
transformed into an air quality index. These
are the local concentrations that we
breathe. Assessing these concentrations
requires the setting up of measurement
network stations.

18 - Understanding air quality and it's role in urban transportation

Cadastre d’émiission de NOXx sur le périmeétre
du SCoT et du département des Vosges

(source : Air Lorraine)
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Source : Surveillance et information sur la qualité de I'air en lle-de-France en 2014, AIRPARIF, mai 2015
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Emissions / Concentrations

Fy

40t

35 PM [ug/m?]

Urban areas

Trafhic, local sources

regional background

Source : Martin Lutz, Sénat de Berlin
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countryside

Pollutant concentrations are often
broken down into the sum of

background pollution and pollution of
more local origin.

-l

o 2 —03

% § | No,

0 = SO,

x g _Particles
cov
co
CH,
CFC

Inhomogeneous
concentrations, varying from
day to day

:afewhours T
: 1,5 days

: 5 days
rafewdays
: 0,5 - 60 days

: 2 months

: 7 years

: 7 - 150 years
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Emissions / Concentrations : influence of meteorological
conditions

Absence of wind:
concentration of pollutants
Moderate wind: good
dispersion of pollutants
Strong wind: plume effect
and localized pollution

Raindrops and fog droplets
catch gaseous pollutants
and particles and carry them
to the ground

Natural obstacles, buildings
or land and sea breeze
phenomena on the coast can
generate the dispersion of
pollutants

20 - Understanding air quality and it’s role in urban transportation
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1

Temperature inversion
- i

high altitude winds
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Noon Night

Primary pollutants:

=  Combustion
Volatilization

Mechanical process

= Chemical or photochemical reactions from
primary pollutants
= Examples: ozone, secondary particles

N?Moblllse
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Greenhouse gases/air pollution: how to tell the
difference?

= Air pollutants: composed of toxic gases or .
harmful particles, that have a direct effect on - Short term & local impacts

health and ecosystems.

= Greenhouse gases: are responsible for climate
change. They remain in the atmosphere for a
very long time but have little direct effect on - Long term & global impact
health (with the notable exception of ozone,
which is also an air pollutant).

o . . ﬂég Mobilise
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Air pollution and climate change

Main sources of pollution
(climate and air):

- Short lived compounds (SLCs)
including soot

Impact of climate change on air
pollution

 Increased burden of ozone
pollution

» Lengthening of the pollen season

HEALTH

CLIMATE

ECONOMY
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Same origins
- With different contributions

HABITAT / TERTIAIRE
e o
=)
o

o
TNt

TRANSPORT ROUTIER

INDUSTRIE
-‘.:.

}‘t:.@?h! ey

https://www.atmo-nouvelleaquitaine.org

AGRICULTURE

Research for synergies

 Reduction of energy
consumption
- Behavior change (mobility and
sustainable agriculture...)
Vigilance against actions with
antagonistic effects:
- Energy substitution (diesel,
combustion of wood, etc.)
Key role of cities: efficiency of
bottom-up actions
» Local action = Positive local and
global impact

- Short-term benefits for health and
economy
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32 What are the main pollutants and where
do they come from?
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NO,

PM,,
voc
S0,

NH,

Main sources of pollution

LES PRINCIPAUX POLLUANTS ET LEURS PRINCIPALES SOURCES

Nitrogen Road Manufacturing
AR transport Wood TSRS industry (building
Diesel (cars, combustion : greephouse materials,
trucks) . heating - chemicals)
. ; Road transport Wood . crops - :
Particle matter Diesel and wear combustion, (ploughing) Construction
. dust (roads, green waste livestock - work, industry
Composes : brakes, tires) .f.lal:.e.§:,..;;. STPR LTS bu||d|ngs
Volatile organic Road transport Wood heatin.g @ Engines, motors Crc\)nst.rurit.lonl _
compounds (petrol cars and domestic - % Z chemical industries,
. heel : use of greenhouse agriculture for food
(non-methane two-yv eelers ) heating .
VOCs) and inland chemicals and N

M
(D]
o

Sulphur dioxide

P
Ammoniac w

Heating with
domestic oil

B fertilization,
mineral
fertilization

WA S8 NN
WA MMM AN

Animal farming,

3
3 -
WA AT W
e

petrol refining,
building materials,
metallurgy,
chemicals, thermal
power plants

INDUSTRY

Source : chiffres CITEPA 2019 (pour I'année 2018) - chiffres présentant des
moyennes nationales ne tenant pas compte des disparités locales

https://www.ademe.fr/sites/default/files/assets/documents/guide-pratique-pollution-air-en-10-questions.pdf

o _ _ 15 Mobilise
24 - Understanding air quality and it’s role in urban transportation P A= Your City


https://www.ademe.fr/sites/default/files/assets/documents/guide-pratique-pollution-air-en-10-questions.pdf

Main sources of pollution

Contribution of different sectors to PM,; emissions

South Asia, 2015 PARIS, 2015

Source : Karagulian et al. 2015 Source : AirParif

Natural sources

Traffic " Residential
sector
N |
Industry a Traffic
Domestic combustion g Construction

Other sources Other

https://www.ademe.fr/sites/default/files/assets/documents/guide-pratique-pollution-air-en-10-questions.pdf
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https://www.ademe.fr/sites/default/files/assets/documents/guide-pratique-pollution-air-en-10-questions.pdf

Impact of the environment on pollutants

http://www.ademe.fr/agriculture-pollution-lair

TRANSPORT - TRANSFORMATION

VENT ’\’
SEEIRREIENCE Particules NO o
(PMjp, PMy;5...) x 3
L‘fﬁ.‘igLENT COoVvy NH; Pesticides cov
w
Métaux HAP POP SO;

- HUMIDES

'
=\ o®

COY : composés organiques NH3 : ammoniac

volatils (ex : le benzéne) NOy : oxydes d'azote

COVp : composés organiques O3 :0zone

volatils biogéniques POP : polluants organiques

HAP : hydrocarbures persistants

aromatiques polycycliques 503 : dioxyde de soufre Distance de quelques kilométres a quelques milliers kilomeétres 5:].
e

~-3 Mobilise
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http://www.ademe.fr/agriculture-pollution-lair
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33 | |Impacts of atmospheric pollution
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Impact on health

Irritations, respiratory /J ﬂ—

difficulties, allergies

AIR POLLUTION IS EXPENSIVE g france) a

<
The cost to social security reached 1.82 billion euros in 2014

New.annual cases @ High value @ Health care

attributed to the figures expenditure

environment

in million euros

[ I N valeurbasse]

P Astme — )
1,07 million —— Bronchitis — [ 2429

Broncho
72 000 l ~ pneumopathie I 186

33530 |- Hosplte;ﬁzatlon B 155

4 400* |- Airway cancer — I 131,3

Source : CGDD *1 684 cas envaleur basse #¥++
( / twitter) Juillet 2015

28 - Understanding air quality and it’s role in urban transportation

EFFECTS OF AIR
POLLUTION ON
HEALTH P

: Headache, anxiety,
J neuro-degenerative
= diseases
.(Alzheimer,...)

1

Irritations,
inflammation,
reduction of

. Stroke, heart
respiratory

capacities, chronic ErObIrE:ms"
obstructive : ypertension,
increased

pulmonary disease,

asthma. cancer.. coagulability, blood

INFANT

premature birth, low
birth weight, fetal
growth restriction,
impact on
intellectual
development,...

Fertility issues,
miscarriage,...

Air pollution in 10 questions, ADEME 2020

[
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Impact on health

Exposition: from several hours to several days

Acute exposure,
so-called short-term

Chronic exposure,

Exposition over several
so-called long-term

years

R . airgég Mobilise
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Other impacts

Environmental impacts
= Excessive nitrogen deposition
= Acidification and eutrophication of environments
= Nitrophilous species favored and species vulnerable to
excess nitrogen regressed
= Biodiversity
= (Ozone excess
= Decrease in agricultural, forestry and fish farming yields
= |mpacts on the quality of marketed plants
= Acid rain: NOy, SO,, NH,4
= Acidification of wet deposits (rain, snow, fog, etc.)
= Disruption of photosynthesis and mineral salt absorption
= Acidification and loss of soil fertility
= Death of trees
Impact on buildings: Air pollution dirties and degrades materials and
buildings
= Formation of black crusts on facades (particularly by particles
linked to the combustion of petroleum products)
= Dissolution of stones (especially limestone under the effect of acid
rain)
= Corrosion (SO,)
Damage is sometimes irreversible.

30 - Understanding air quality and it’s role in urban transportation
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Other impacts

Economic impact
= £€68-97bnin France (Senate, 2015)

= A progressive increase in overall
economic costs, projected to
reach 1% of global gross domestic
product (GDP) by 2060. (OECD,
2016)

Coits marchands

Colts non marchands

[

31 - Understanding air quality and it’s role in urban transportation
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Economic emission
activity s
2015
- ”
Revenue share 0.3%
%
Per inhabitant 70
(USD per inhabitant )
1550
En part de revenu 5%
(pourcentage)*
Par habitant 1210
(USD par habitant)

Direct costs

concentrations

0.5%

270

3750-3850

5%

2610-2680

Biophysical

impacts

2015
330

0.6%

50

3440

6%

470

Economic
costs

2060
3300

1.5%

330

20 540-27 570

9-12%

2060 - 2770

Consequences-economiques-de-la-pollution-air-exterieur-essentiel-strategique, OCDE, 2016

Indirect costs
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New WHO guidelines

Table 0.1. Recommended AQG levels and interim targets

Pollutant Averaging time Interim target AQG level
1 2 3 4
PM, ., pg/m? Annual as 25 15 10 5
24-hourt 75 50 ars 25 15
PM, ., pa/m? Annual 70 50 a0 20 15
24-hour® 150 100 75 50 45
0,, pg/m? Peak season® 100 70 - = 60
8-hour® 180 120 - - 100
NO_, pg/m? Annual 40 30 20 - 10
24-hour® 120 50 - - 25
S0, pg/m? 24-hourt 125 50 - - 40
CO, mg/m? 24-hours 7 - - - 4

& 89th percentile (Le. 3-4 exceadance days par year).

" Average of dally maximum 8-hour mean O, concentration in the six consecutive months with the highest six-month

running-average O, concentration.

32 - Understanding air quality and it’s role in urban transportation

The average level for PM2.5 (10 pg/m3)
is exceeded by 70% of the measuring
stations in Europe
Air quality in Europe - 2020 report

Between 2009 and 2018, for PM2.5:
« 22% reduction in annual average
concentrations,
* 13% reduction in premature deaths
linked to air pollution
Air quality in Europe - 2020 report

WHO global air quality guidelines, 2021

?;\—\_‘/m%? Mobilise
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Additional resources

= A 20-minute awareness-raising tool on air, climate and energy
issues

AIRDUCATION )

= An online training tool on air quality e

mgg

= An ADEME guide for the general public on air pollution

La pollution
de I"air
EN 10 QUESTIONS

= A reference website: https://www.ccacoalition.org/en

- respier on
de meikeurs qualite ¥

_ ﬂt]é;; Mobilise
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https://www.ccacoalition.org/en
https://abc-dair.org/outiltheque/outil-numerique-air-climat/
https://www.airducation.eu/
https://librairie.ademe.fr/air-et-bruit/3784-pollution-de-l-air-en-10-questions-la-9791029716560.html
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“* Case Study 1

Road transport and air pollution: the example of the Paris
metropolitan
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Paris and the Tle-de-France region
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Paris

1.2 million inhabitants

= st European megapolis in
terms of population density
(20,600 inhabitants/km?2)

= High concentration of economic

activities and traffic

lle-de-France

= 12 million inhabitants

= Attractive economic centre

= |ncreasingly dense road network
towards the centre of the
agglomeration

=  50% agricultural land, with many
forests on the periphery

;\—\_‘I'Dég,? Mobilise
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Emissions inventory: Paris vs |le-de-France -

Road traffic

Répartition par secteur des principaux polluants en 2018

lle-de-France

75

= it
-
— 4%
34%
- W E
e 8%
25 L L T%
. i “
-
SO
& & ¥ &

&

100

PR

=

30%

R
o

&

Répartition par secteur des principaux polluants en 2018

Paris
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75 40%
50
25
0

36 - Understanding air quality and it’s role in urban transportation

44%

@ Industrie
@ Branche énergie
® Déchets
Résidentiel
@ Tertiaire
@ Chantiers
@ Transport routier
@ Transport ferroviaire et fluvial
@ Plateformes aéroportuaires
@ Agriculture
Emissions naturelles

® Industrie

@ Branche énergie

@ Déchets

@ Résidentiel

@ Tertiaire

@ Chantiers

@ Transport routier

@ Transport ferroviaire et fluvial
@ Plateformes aéroportuaires
@ Agriculture

Transport sector: road traffic is by far the
biggest emitter, ahead of rail and waterway
transport and airports

Road transport :
= Primary source of NOx
= Secondary source of PM2.5

Different emission profiles depending on the

territory:

= PM10: road transport 2nd source in Paris, 3rd in
lle-de-France (behind agriculture)

=  Ammonia: 65% emitted by road transport in
Paris, but 73% emitted by agriculture in fle-de-
France

Links to climate change:
= 30% of GHG emissions from road
transport

aﬂgm;ﬁ;;; Mobilise
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Evolution of road traffic emissions

= Clear downward trend (2005-2018) :
= NOX: -46%.
= NH3:-52
= PM10:-55%.
= PM2.5.-65%.

= Technological improvements and tightening of
regulations (EURO standards)

= Abrasion particles

= With the decline in combustion-related particulate
emissions (exhaust), the relative share of abrasion
particles (tyres, brakes, roads) is becoming the
majority.

= Little impacted by the renewal or electrification of
the fleet

= |mportance of good road and vehicle maintenance
and eco-driving practices (to avoid sudden
acceleration/deceleration).

37 - Understanding air quality and it’s role in urban transportation

~46 % S s
= 4 5 0/ -24% R
(o I +13 %1

wrae 2005 £+ 2018

(=]
NOXx
- 1 %A;L LR TUNE
-17% g
I -3% M.
NH3 wrae 2005 £ 2018 . ==
EMISSIONS LIEES AU TRANSPORT ROUTIER
POUR LES PARTICULES PM, -niet
28%
Echappement
72%
Abrasion
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Ozone Formation

Process of ozone formation

Nitrogen oxides and volatile
organic compounds from road

traffic: / I \ \Eu'.mnl.l'nf
= Precursors of ozone that E"Sﬂf'f";p;'muﬂr;'ﬂ"1 \
contribute to its formation \ \
in the atmosphere. B

= Only pollutant on the rise in o co — o
lle-de-France N X + v - @3
GNDANCES' Emissicps diverses

‘ il #25% "3,9 d
Away from traffic _

Tendancy over 10 years
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Conclusion on traffic emissions in |lle-de-France

= Emissions have fallen sharply thanks to technological developments and increasingly strict
regulations on vehicle emission standards.

= Traffic remains a major source of air pollution.

= Health issues (IARC: particles and gases from diesel vehicles are classified as definite
carcinogens; particles and gases from petrol vehicles as probable carcinogens).

= And climate (technological improvements in vehicles having little impact on their CO2 emissions).

o . . Aﬁﬂé{;@ Mobilise
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Factors influencing road traffic emissions: fleet
composition, speed, congestion

= Static fleet: number plate Répartition des veh.km
file 2018 - lle-de-France

= Rolling stock: kilometres
travelled by vehicles
according to their type

diesel passenger cars

diesel commercial vehicles
petrol passenger cars

diesel trucks

petrol trucks

commercial vehicles petrol
electric commercial vehicles
diesel buses

electric buses and coaches
diesel buses

electric trucks

motorised two-wheelers petrol
LPG passenger vehicles
electric passenger cars
other heavy goods vehicles
buses and coaches gnc

= Necessary to determine
actual road traffic
emissions

20000000000000

AN AN USL, LWy = 1IVE]ILal = ouiu
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Factors influencing road traffic emissions: fleet

composition, speed, congestion

Nitrogen oxide
(NOx) emissions

Diesel vehicles
(VP + VUL +PUL) :

= 68% of the fleet

=  87% of Nox
emissions
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27%

Répartition des emissions - NOx
2018 - lle-de-France

i
I

) @ @

diesel passenger cars

diesel commercial vehicles
petrol passenger cars

diesel trucks

petrol trucks

commercial vehicles petrol
electric commercial vehicles
diesel buses

electric buses and coaches
diesel buses

electric trucks

motorised two-wheelers petrol
LPG passenger vehicles
electric passenger cars
other heavy goods vehicles
‘buses and coaches gnc-

AIRPARIF déc. 2020 - Inventaire 2018
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Factors influencing road traffic emissions: fleet
composition, speed, congestion

Emissions of Volatile
Organic Compounds

Motorised two-wheelers
= 7% of the vehicle fleet

= 51% of NMVOC
emissions (excluding
evaporation)
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Répartition des emissions - COVNM
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4%

51%

2018 - lle-de-France

' 0000000000
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~ diesel passenger cars

diesel commercial vehicles

- petrol passenger cars
" diesel trucks

petrol trucks
commercial vehicles petrol

. electric commercial vehicles

diesel buses

electric buses and coaches
diesel buses

electric trucks

- motorised two-wheelers petrol

LPG passenger vehicles

~ electric passenger cars

other heavy goods vehicles
buses and coaches gnc

AIRPARIF déc. 202 leniMobiiée
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Factors influencing road traffic emissions: fleet
composition, speed, congestion

Impact of speed on emissions
(NOx)

= Fordiesel cars, speed impacts
emissions in a bell-shaped pattern,

with an optimum of around 75km/h :

= Between 130km/h and 70km/h, a
decrease in speed leads to a
decrease in emissions

= Below 70km/h, a decrease in speed
leads to an increase in emissions

= For petrol cars, the bell-shaped
profile is only found for the oldest
vehicles (Euro 1); emissions from
more recent vehicles are less
affected by speed.

Valeur
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Factors influencing road
traffic emissions:

fleet composition, speed, congestion

Impact of congestion on emissions
= |ess traffic flow leads to higher
emissions of air pollutants (and GHG):
Decreased speed (from 75 km/h)

Increased deceleration and
acceleration cycles

Cooling of engines...

= All these phenomena combine, and it is
therefore difficult to quantify precisely the
excess emissions linked to congestion.

Source : ADEME 2014
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Conclusion on the factors
iInfluencing emissions

i WA Ty (TR
il g : B o= e b P = Traffic emissions in urban areas depend directly
" Ve ' e o ' on the number and type of vehicles on the road,
but also, in a more complex way:

= The average speed

= This impact differs depending on the type of
vehicle, the fuel used, and the pollutants
considered.

= Congestion

= |tis difficult to quantify this impact because
many factors come into play
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NO2

Exposure of the
inhabitants

The road network stands out on the
pollution maps:

= NO2 (tracer of road traffic)

= PM10 (even though there are
many sources)

PM10
average

Near major roads, NO2 concentrations
are 5to 6 times higher than WHO
recommendations.

Some areas near traffic exceed the
binding limit values (EU litigation).

2019

Moyenne PMao ;
=AIR
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Travel that is most exposed to outdoor air
pollution

®
&
@il

@AIRPARIF

Car drivers are most exposed
to air pollution due to road

traffic
@ @

Let’s choose @

@AIRPARIF

Exposure of the
Inhabitants

Individual exposure varies according to
where people live, but also according to
the modes of transport used:

Car drivers are most exposed to both PM
and NOx

Pedestrians and cyclists are more
protected as they move away from the
traffic flow

Particulate pollution issue in underground
rail networks (metro).
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Conclusion

The contribution of road traffic to air pollution depends strongly on

= The number of vehicles on the road
= The composition of the vehicle fleet (type, fuel, age, etc.)
= Traffic conditions (speed, congestion, etc.)

= The composition of the vehicle fleet leads to specific problems from one territory to another:
= Large proportion of 2RM: issues related to VOC emissions
= QOlder vehicles, use of sulphurous petrol: issues related to S02, CO, benzene emissions...

= Accordingly, adapt air quality monitoring

o . . ajm;@ Mobilise
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5 Break and Poll




Break and Poll

= Where are you from? —> Check the chat for instructions
= Do you know if air quality is a priority Choose your preferred language in
for citizens in your context? the top right corner of the form

@ English (United King...

" Does your city monitor air quality? Understanding air quality and its rd 7 oo
urban transportation L
= If not, will it become important in the \ /
future?

;\—\_‘/méﬁ Mobilise
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Data and tools for diagnosis
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Data and tools to be mobilised

To establish a diagnosis of air quality, different tools can be used with different
advantages/disadvantages and degrees of reliability:
= Concentration data (pollution levels): spatial and temporal variability, hot spots, problematic pollutants...
= Measuring stations
= Modelling
= Micro-sensors
= Satellite data...
= Emissions data (discharges into the atmosphere): main emitting sectors -> which levers to use to
improve air quality
= Emissions inventory

= To know precisely the contribution of transport to pollution :
= Data on concentrations in the vicinity of roads

= |nput data for the transport emissions inventory :
= Fleet composition
= Travel survey
= Counting loops...

o . . Aﬁﬂé@ Mobilise
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Monitoring air quality
High temporal and spatial variability of pollution levels and sources.

= A monitoring scheme should be able to characterise air pollution for :

= Different environments
= Background pollution (far from sources) / proximity pollution (around roads)
= Hot spots (transport infrastructures, industries, airports...)
= Individual exposure

= Different pollutants
= Pollutants regulated for their effects on health and the environment
= Emerging pollutants (ultrafine particles, pesticides, etc.)
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Monitoring system

Network of fixed stations

= Produce baseline data on pollution
levels

= Monitor pollutants of concern in the
territory

= Several typologies to characterise
different environments:

= Background stations* (urban,
suburban or rural)

= Proximity stations* (near road
traffic)

= Industrial stations* (near
industrial/artisanal activities)
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* European classification. Other classifications
exist.

obilise
our City

WAL

)



Monitoring system

Tailoring a measurement network according to the objective

The Airparif network is 40 years old... and has been built up little by little. v

A few reference stations can constitute a solid base for a measurement Passive tubes
network:

Representativeness of sites and typologies
Attention paid to equipment maintenance and data processing

Possibility of coupling fixed stations to other tools:

= Passive tubes (NO2, SO2): low-tech, low-cost and reliable tool

= Micro-sensors: in full development; not so low-cost, reliability
issues (see below)

= Always using station data as reference data.

Micro-sensors

o . . gﬂjﬁ Mobilise
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Monitoring system

Measuring campaigns

= Measuring non-regulated pollutants
(e.g. pesticides)

= Assessing individual exposure (e.g.
cycling)

= Assessing the impact of a road

infrastructure, an industrial site, an
airport platform, etc.

= Consolidate models

= Prior to the creation / extension of a
network of stations to validate the
location of sites.
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Monitoring system

Modelling tools

= Produce air quality maps

= Forecasting air quality (pollution episodes)

= Assessing the impact of projects or action plans
= Test scenarios

= Different tools, scales, degree of accuracy, depending on the needs Hourly mapping of concentrations

25 x 50m grid
b ,/ A Jouméeunsvolture 24 @
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-
Oifference map (%) in aitrogen 2 Orctoter, mm
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Impact of Car Free Day on NO2
concentrations
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Monitoring system

Emissions inventory

= Determine the respective contribution of
the sectors to pollutant / GHG
emissions

= |dentify priority levers for action

= Evaluate the effectiveness of public
policies / regulations / action plans (e.g.,
fuel regulations, fleet renewal)

NB: the emissions inventory is an essential
input data for modelling.
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... hatural

Source of emissions...

... road traffic

...industrial, agricultural ) ...residential, tertiary,
construction

More or less extensive inventory:

Spatial resolution
Temporal resolution
Sectors considered
Pollutants considered

Methodology used (tier 1/2/3, bottom-up / top-
down)
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Monitoring system

Micro-sensors

« Advantages: cost of purchase, portability, ...
ADEME

« Attention to: data reliability, maintenance costs, lifetime,
skills needed (metrology, IT...), ACT... O A| RLAB

AGENCE OE LA

* AIRLAB challenge: test the performance of micro-sensors bt stints .
for different uses and environments. MICROSENSOR CHALLENGE POR
S EDITION 2021 AIR
o Metrology tests (accuracy and reproducibility of
data) complete independence

o Field deployments

o Results available online
(http://www.airlab.solutions/fr/actualites/r%C3%A9
sultats-du-challenge-airlab-microcapteurs-2021)

. ) . . . . r\/‘? Mobilise
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Monitoring system

Integrating microsensors into a monitoring network: recommendations

= First question: What use and what purpose”?
= (Choose the sensor according to its performance by use and by pollutant

= Do not disseminate data in real time (except for public awareness projects): data processing is
necessary before use and publication

= Always have reference measurements (fixed stations, passive tubes) for functional tests
NB: in the current state, micro-sensors cannot replace a regulatory measurement network.

= Perform pre- and post-deployment tests (reference station, calibration laboratory):
= Performance tests (at least on a sample) and identification of faulty devices
= Calibration of the devices
= Control of deviation over time
= Access to raw data (for correction)

o . . ajﬂ;@ Mobilise
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Monitoring system

Satellite data

Available data:

Input data (modelling): weather, topography, land use

Monitoring of smoke plumes (volcanoes, forest fires...) and specific
sources (shipping)

Macro data: pollution transport, temporal evolution

Limits :

Spatial resolution too large for urban application (several km)

No temporal continuity

Lack of precision (data integrates the whole atmospheric column)
Problem of cloud cover

Cost of data
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Monitoring system

Data processing

The reliability of the data is crucial
because it is used by all:

= Decision-makers (regulation, action
plans, litigation...)

= Media
= Citizens
=  Companies...

To guarantee reliable data:
= (Calibration Laboratory

= QA/QC procedures & certifications
SIS fumme = Model evaluation

cofrac cofrac

Qualité

?ﬁ”jmégg Mobilise
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Monitoring system

Communication and public information

LA QUALITE DE UAIR
AUJOURD'HUI

Indice de pollution : 85

Multiply the channels to make the data
easily accessible to all:

« Media (TV, radio, press...)

« Social networks .3
« Website + mobile application '

« Local relays (municipal notice

4 ! = U .
boal’dS) ] ONE, ATTENTION DANGER ... ¥
‘v|' ; [ W L e et
; -
3 |

Educate and raise awareness of air
quality issues among residents to
change behaviour.

25 50
i v

paris Ny
ile-de-france
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AFD

AGENCE FRANCAISE
DE DEVELOPPEMENT

International
projects: Hanoi

Supporting municipal authorities

Developing local skills in the
management of a measurement
network:

« Sampling plan
«  Typology of stations

« Pollutants measured

« Improvement of maintenance

” MO e ¢ M of fag s
32 puvey | ‘
3
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International
projects: Dakar

Increasing the competence of the Air
Quality Management Centre (AQMC)

Support the improvement / extension of
the existing measurement network:

= Maintenance of equipment
= Validation of future station sites

= |ntegration of micro-sensors with
calibration on reference stations
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International
projects: Sri Lanka

Technical Assistance for the Ministry
of the Environment

Supporting the development of the
Ministry's air quality management
teams

= Deployment of a measurement
campaign to prepare the extension
of the network

= Training in data maintenance and
management

= Support for communication on air
quality data

=  Support for the construction of an
emissions inventory (Tier 1)

ijég Mobilise
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Conclusion

An air quality monitoring network is built step by step.

Several building blocks are essential:

« One/reference stations to produce reliable data and calibrate the rest of the network;
* Areproducible methodology to select representative sites;

» Solid procedures for equipment maintenance and data validation/correction.

Once these building blocks are in place, the network can be completed by additional tools
depending on the objectives pursued:

« Modelling tools (mapping, forecasting, assessment)
* Emissions inventory

« Micro-sensors...

o . . ﬂ]é@ Mobilise
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Case Study 2

Implementation of tools for air pollution control in Yaoundé,

Cameroon
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Yaoundé, a forward-looking metropolis
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4 000 Dog
3 200 000

@ Political capital of Cameroon

1925 1945 1965 1985 2005 2025

‘ Rapid population growth from 3.2
million in 2017 to 5.6 million in
2035

o At the crossroads of the country's main
highways

Mainly tertiary economic activities
(central administration, headquarters,

O shops)
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The Sustainable Urban Mobility Plan (Diagnostic

The mobility system is inefficient: An alarming observation... ‘ ) >

= the majority of people travel by collective taxis or motorbike taxis, which are slow, and
unreliable, and more or leprivate car and motorbike users are stuck in congestion;

= sscomfortable; @
= many people are forced to make long daily journeys on foot on uncomfortable (or not) @@

pavements.
Mobility is expensive for the user, and the government. 'ﬁ j'
’ /
@ = and is not efficient from an economic point of view:
= trips in collective taxis cost 200 to 300 FCFA, in motorbikes 100 to 500 FCFA,
= STECY is loss-making, with very few buses to impact mobility; =
= cars stuck in congestion consume a lot of fuel unnecessarily. = &
Ik
The mobility system is polluting and dangerous. @ﬁ_l‘;]
@ = it consumes a lot of energy and produces greenhouse gases (GHG) =N\
= it pollutes the atmosphere and makes the inhabitants sick; “ e
= |tisnot safe, especially for pedestrians and motorbikes. e o
) ) ) ) ) ) ajm%fg Mobilise
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The Sustainable Urban Mobility Plan
(Diagnostic 2018)

... Which determines the strategy of the SUMP

Develop the road system, treat certain crossroads and create bus lanes to improve
traffic conditions, particularly

= taxis, which are the main mode of transport in Yaoundé, with more than 2 million
trips per day
= walking, with the creation of safe pavements.

@ Reduce the cost of mobility borne by households:

= redefine the public transport offer and achieve a small balance with a unit cost
of the bus ticket at 200 FCFA;

= modernise the collective taxi sector by encouraging a switch to large taxis with
greater capacity, greater comfort and less energy consumption per person
transported;

This new mobility system will improve the quality of life in the city, with less dangerous 'I‘
roads, fewer accidents and less air pollution.

o . . ijé;g Mobilise
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The Sustainable
Urban Mobility Plan
(Outlook 2035)

Action plan

Business-as-usual scenario: foreseeable
degradation

Alternative scenario: road development,
hierarchical public transport network,
improvement of junctions, professionalisation of
small-scale transport, strengthening of
governance

= 340,000 daily public transport journeys
(compared to 140 without reinforcing the
network)

= 25 min reduction in travel time compared to
the run-of-river scenario

= 11% reduction in GHG emissions compared to
the business-as-usual scenario
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The Sustainable Urban Mobility Plan
‘ 7 major projects underway with 4 objectives

Develop the Improving the

Reducing air

Improve traffic

different governance of
transport offers mobility

pollution

conditions

« Development of crossroads « TCSP « Capacity building of CUY * Implementation

and bus stations (Yaoundé TransYaoundé agents in the framework of air pollution
Coeur de Ville) of Yaoundé Cour de Ville control tools
* Informal _
« Studies of the bypass road transport reform ¢ ATCUDY: Setting up a
Mobility Organising
» Project for the Development Authority, a mobility
of Inclusive and Resilient Observatory and an urban
Cities (PDVIR) planning agency
Partners: French Development Agency, World Bank, aﬂl‘ﬁ@ Mobilise
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Organisation of the air quality project  cwen.

e
One initiative / M

From the Communauté Urbaine de Yaoundé (CUY), BE PRANCE. N

AL CAMERDUMN i
i e

Financed by French Ministry of Economy, Finance and Recovery (FASEP),

Piloted by an interministerial committee involving the Cameroonian
ministries of health, environment, transport and urban development

Implemented by a group of French and Cameroonian experts

DVDH — ! Inserm

ATMOTRACK

DVDH
Consultancy firm specialising in

AtmoTrack

advising local authorities on STl o £l el !

sustainable land use and urban
mobility

microsensors and air quality
monitoring systems

o _ ﬂ“_‘/még Mobilise
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J-step Methodology

Implementation of the first

Diagnosis of the air pollution and Action plan X .
actions and evaluation

health situation

Deployment of sensors
Interpretation of pollution
measurements
|dentification of pollutant
sources

Health surveys

76 - Understanding air quality and it’s role in urban transportation

Development of an action plan
Development of a decision-
making tool

Development of an
information and awareness-
raising tool for the general
public

‘

Tactical planning
operation

Evaluation of effects
Sustainability
Practical guide to
replicability
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Equipment deployed in the field

Innovative fixed and mobile micro-sensors to form the city's first air
quality measurement network:

= 29 Atmo01 (on buildings, taxis and minibuses) measuring PM2.5 and

PM10
= 8 Atmo02 (on lampposts) measuring PM2.5, PM10, NO2 and SO2
+ a speciation study to determine the composition of the particles

o . . ijé;g Mobilise
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Computer interfaces
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Data interpretation

Mapping of results averaged by period (month, week, etc.)

' _ 7 4
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] : Cross analysis with other information such as
Janvier 2021 | nord v | road network, population density, waste
collection, etc.
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Data Intepretation I
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Data interpretation
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Correlation between road type
(dirt road or asphalt) and
concentration of fine
suspended particles
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|dentified pollution sources and action plan

Regulatory, fiscal and governance measures

. o = |mproving fuel quality
Traffic (emissions, wear and : 7 . . :
. = Measure vehicle emissions during roadworthiness testing
tear and resuspension) .
= Promote fleet renewal/retrofitting
= Traffic calming in the most vulnerable sites
= |nvest in asphalt and road sweeping

548 Other human activities: = |mplement the PMUS action plan
H cooking, waste burning,
industrial activities, weeding, = Promote less polluting cooking techniques
slash and burn = Support recycling and improve waste collection

= Establish sectoral standards and monitor their implementation.
Promote best practice.

Regional natural phenomena: = (Create an air quality management unit
desert storms = Raise awareness and inform the population

Actors: CUY, ministries, prefecture, boroughs, residents’ associations, etc.

ﬁ”jmég Mobilise
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Semaines de la qualité de l'air

Piétonnisation et embellissement de I'avenue Kennedy (centre-ville), communication,
sensibilisation, consultations médicales

o sevanepera | LB Maire de la Ville s'engage dans la ESIEE
S, DUALITEDE AR | LUTTE CONTRE LA PI]LLI.ITI[IN DE L'AIR Rgbstods

- ‘fA[I UNI]E VENEZ DECOUVRIR LES AMENAGEMENTS TEMPORAIRES SUR L'AVENUE KENNEDY

Financé par le Ministére Frangais de I'Economie, des Finances et de la Relance
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Sensibilisation grand public

e caeli

BY ATMOTRACK

Application smartphone Caeli

= indicateurs basés sur les
mesures en temps réel

=N = conseils pour ajuster son

B i . = comportement en fonction du

Mes points Unite de mesire. niveau de pollution

Bonjour Gabin, P i o o 43¢ s e Persotoe fcagt e et s _

la qualité de I'air : Gl = valeurs globales pour la ville, et

ost-orne . S ‘ par quartier

Chasseur de la qualité de lair
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Hise Aujoant hui

Nos recomimandations Traphés préceédonts
Cliquez p ¥ phas

AP
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Sporte enterions

Les polluants

L bt el eoqeimen e o aidpct
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Decision support: case study

Analysis of the current pollution level on the future BRT corridor
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170,000 passengers per day in old-fashioned taxis -> one of the

most congested and polluted roads

The system deployed made it possible to estimate that between
January and February 2021, 80% of the population living within
500m of the future BRT was exposed to chronic fine particle
pollution (PM2.5) greater than 80ug/m3.

100% of the schools within this perimeter were exposed to

PM2.5 pollution above 60ug/ma3.

The BRT project will help improve air quality by

= Reducing congestion,

= Providing users with a less polluting transport alternative,
= Contributing to infrastructure improvements along the

corridor.
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Interministerial Committee for the monitoring
of air quality in Yaoundé

« Committee being created to ensure sustainability of the initiative at the end of the project

(January 2022)
» Local staff trained in air quality monitoring tools and methods

Tasks

Manage the sensor
network

Produce and
disseminate data
(monitoring the
evolution of

air quality indicators
over time)
Supervise the
implementation of
the action plan

R _ B’%‘Hé@ Mobilise
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Questions, Feedback
and Farewell?




Q&A

Chat

- Post your questions in the chat and
we will include them in the Q&A

88 - Understanding air quality and it’s role in urban transportation

Speak

- Select “Show reactions” in the
meeting controls, and then choose
“Raise your hand”. Everyone in the
meeting will see that you've got your
hand up.
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v’ Learn

v" Exchange

Stay tuned with MobiliseYourCity updates

v Connect

Eager for more? subscribe to the MobiliseYourCity newsletter to stay updated
with the latest information on our upcoming Mastering Mobility Sessions!

Register here or scan the QR Code

Missed previous past sessions? The recordings are available on their
Knowledge Platform!
Visit Knowledge Platform here or scan the QR Code

o . . 135 Mobilise
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https://mobiliseyourcity.us19.list-manage.com/subscribe?u=efec4f80d112016168308a740&id=68f3ceadfb
https://www.mobiliseyourcity.net/knowledge-products?type_of_knowledge%5b%5d=Lecture%20%2F%20Webinar&sort_by=published_at

Thank you for your attention

Keep in touch
_7

Subscribe to our newsletter here

Mobiliseyourcity.net

contact@mobiliseyourcity.net

@MobiliseCity

MobiliseYourCity
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